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Summary

Summary

Chronic Obstructive Pulmonary Disease (COPDyerves asan umbrella term that
encompasses a group of chronic lung diseases, which collectively cause obstructive and
irreversible airflow limitation and finally lead to premature death. The main cause of
COPD isundoubtedly cigarette smoking but with rising air pollution and aging
populations COPD is suggested to even increase in incidences. However, detailed cellular
mechanisms involved in the development of this disease still remain unclear. This thesis
introduces a novel egarette smoke (CS) induce®rosophilamodel to elucidate underlying
causes of disease development. Exposudf flies to CS reproduced major hallmarks of
COPD, such as reduced lifespan, impaired activity or increased antioxidant responses.
Detailed transcriptomic analysesrevealed crucial processes that were induced bythe
airway epithelium upon CS exposureShort-term responses were characterized by the
activation of antioxidant responses. The Nrf2 pathway waslentified as a crucial mediator

of these respnses by regulating the glutathione metabolism, which in turn plays a pivotal
role in detoxification. Ectopic activation of the Nrf2 pathway during CS exposure resulted
in an increased lifespan of the fruit fly. Besides these short-term responses,
transcriptomic analyses revealed the immune system to be involved in the chronic
response to CS. Lonterm CS exposurenvolved the immune system, which was found to
decrease the lifespan of CS exposed flies by a genetic manipulation of the immune
response. The inmune system responses changed in an age dependent manner and
transcriptomic analyses proved the relevance of aging for the development of COPD.
These results suggest @ abnormal aging of CS exposed airways and provided evidence
that COPDxanbe consideredas premature aging of the lung. However, CS cessation could
reverse the effects of CS exposure to a certain extedt could not fully rescue the
reduced lifespan Transcriptomic analyses elucidated the immune system and an
induction of agerelated factors that might underlie this chronic response Moreover, the
influence of nutrition on the lifespan of CS exposed flies, suggested the relevance of
dietary intervention in COPDpatients. Finally, this thesis provides goioneer data setfor

the characterization of adult tracheal epithelial cells

In summary, this thesis proves thatDrosophila melanogastecan serve as an effective
model for studying CS induced effectgpinpoint potential treatment strategiesand relate

findings in the invertebrate system tohuman COPD development
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Zusammenfassung

Zusammenfassung

Die chronisch obstriktive Lungenerkrankung (Chronic Obstrudize Pulmonary Disease
COPD) beschreibt einen Sammelbgfj fur Atemwegserkrankungen, welche kollektiv zu
einer Limitierung des Atemflusses unddamit zu vorzeitigem Tod fiihren. Obwohl das
Rauchen die Hauptursache fir die Entwicklung von COPD ist, fuhremeianhaltende
Luftverschmutzung und alternde Populationen zu zunehmenderinzidenz dieser
Krankheit. Allerdings sind zugrunde liegende zellulare Mechanismen weites gehend
unbekannt. Daher wird in dieser Arbeit ein neue®rosophilaModell fir Zigarettenrauch
(ZR)vorgestellt, um diese Mechanismeaufzuklaren. ZR exponierte Fliegen zeigten COPD
typische Symptomewie reduzierte Lebensspanne, reduzierte Aktivitat oder eine erhéhte
antioxidative Antwort. Detaillierte Transkriptom analysen des Atemwegepithels zeigtn
Prozesse, welche entscheidend an der Antwort auf ZR beteiligt waren. Kurzfristige
Antworten waren charakterisiert durch aktivierte antioxidative Signalwege wie Nrf2,
welcher wiederum eineDetoxifizierung Uber die Regulation des GlutathioMetabolismus
ausloste. Eine ektopische Aktivierung des Nrf2 Signalwegs flhrte zu einer Verlangerung
der Lebensspanne von ZR exponierten Fliegehranskriptom analysen zeigten aulRerdem,
dass eine langfristige Antwort auf ZR durch das Immunsystem definiert war, dessen
Inhibierung zu einer verlangerten Lebensspanne fihrte. Eine altersbedingte
Immunantwort sowie zusatzliche Transkriptomanalysen zeigten die Relevanz des
Alterungsprozesses fur die Entwicklung von COPD. Anhand dieser Ergebnisse liel3 sich
ein beschleunigtes Alten der Atemwegeerkennen, was auf ein vorzeitiges Altern der
Lunge in COPDPatienten hinweist. Eine Entwéhnung von ZRkonnte observierte Effekte

in Teilen umkehren, allerdings konnte die Lebensspanne nicht ganzlietiederhergestellt
werden. Basierend auf Transkriptom Daten wurden Alterungsprozesse und das
Immunsystem als potentielle Faktoren fir diese Veranderungen gefundeZusatzlich
wurde gezeigt, dass die Ernahrung einen Einfluss auf die Lebensspanne von ZR
exponierten Fliegen hatte was auf die Relevanz der Erndhrungsweise von COPD
Patienten hinweist. Des Weiteren stellt dese Arbeit erstmalig einen Datensatz zur

Charakterisierung adulter Tracheazellen zur Verfiigung.

Das in dieser Arbeit vorgestellteDrosophilaModell dient als effektives Instrument, um ZR
induzierte Effekte zu identifizieren, potentielle Behandlungsansatze zu finden und diese

Erkenntnisse schliel3lich auf den Menschen zu tbertragen.

VIiI



Introduction

1 Introduction

1.1 Chronic Obstructive Pulmonary Disease

Chronic Obstructive Pulmonary Disease (COPD)serves asan umbrella term that
encompasses a group afhronic lung diseases, which collectively cause obstructivand
irreversible airflow limitation and finally lead to premature death. The term COPD does
not describea fixed disease patternlt is rather defined bya decline in lung function that
is measured bythe ratio of Forced Expiratory Volume in onesecond (FEY) to Forced Vital
Capacity (FVC)The lung obstructions are characterized by a chronic inflammation, which

in turn causes small airway narrowing and destruction of lung parenchymnia

COPDis ranked the third leading cause of death worldwide and is considered teven
increase in incidence in futuredue to aging populations andrising air pollution2,
Although tobacco smokestill is the main risk factor for the development of COP,variety

of different other factors are causes of CORD

AT AOEA AA AdQititeypsin Ocd delicyldad toglveolar wall destruction but only
account forapproximately 1-5 % of all COP[rases!011, Nowadays a large proportion of
COPDpatients suffer from this disease due to exposure tmoxious particlesoriginating
from different sourcessuch as air pollution, seconehand smoke or biomass smok&z15,
Especially in developing countries indoor cookings an important risk factor for the
development of COP@ven in nonsmokersté. The constantinhalation of noxious particles
induces a persistent immune responseand finally leadsto chronic inflammation of the
lung®’. This inflammationinvolves boththe innate and adaptive immune response and is
characterized by an increaseof neutrophils, macrophages andr-lymphocytes entering
the lungl”.18, Together with the airwayepithelium, these cellgespond to inhaled irritants
to induce protective mechanismg?®. Especially the epithelial cells play a critical role for
the development of the obstructive phenotypeobservedin COPD patient®. As the first
line of defense and acting as a physical barrier against invasive particles, epithelial cells
furthermore initiate an immu ne response in the airwaysActivated by cigarette smoke or
other inhaled irritants, they drive the release of preinflammatory cytokines like Tumor
Necrosis FAAOT O | ITiOA O JAADEET -p/g) and IGX-C motifj L)gand 8
(CXCL8%!. Release of these mediators results the activation and recruitment of immune

cells to the site of inflammatior?9. Although being effectors of inflammation, epitlelial
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cells at the same time are the targeih remodeling of small airways and destruction of

lung parenchyma potentially leading to emphysemal.

Oxidative stress originating from inhaled irritants and an exaggerated immune response
cause injury of ciliated cells, which in turn impairs the mucociliary clearancg.
Transforming' O1 x OE &TISK Pdctatign stimulates fibroblasts in order to repair
the damaged lung tissu&. However, the chronic induction of fibroblasts in turn promotes
fibrosis and therefore causes an abnormaharrowing of airways. Combined with an
excessive production of muca from increased numbers of goblet cells, théuminal
diameter of airways is substantially reduced in COPB® (Fig. 1). COPDpatients try to
compensate for these morphologic changes in the airway epithelium with severe cough,
trying to clear excess mucu$rom the airways. Moreover, they show an increased work of
breathing to overcome narrowed and clogged airways in order to fithe lungs with fresh

air2s,

\ ‘=| Lymphocytes
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@
TNF-a, TNF-a,
i IL-1/6, TGF-,
Oxidative stress CXCL8 MMP, CXCL8
ROS
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=\ S ' L TGE-p
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Fig. 1 The effects of cigarette smoke on the airway epithelium . Mainly caused byoxidative stress

originating from cigarette smoke, the airway epithelium reactsto irritants by releasing the pro-

inflammatory cytokines Transforming Growth Factor [ (TGFy),Ttumor Necrosis FAAOT O 4 i 4. &1 CQ
T OAOI ABEET /p) adiCAX-C gnotif Digand 8 (CXCL8)and recruits T-lymphocytes and

macrophages Macrophages and neutrophils secrete Reactive Oxygen Secies (ROS) andMatrix
Metalloproteases(MMP) that damage ciliated cells andupture alveolar cell walls. The airway epithelium

tries to compensate for these alterations by inducing a chronic wound response of fibroblasts that lead to a

narrowing of airways.Combined with anexcess mucus production from goblet cellt® clear airways from

irritants , the airway flow is substantially decreased.
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Epithelial cells are not the sole drivers of COPD phenotypeslediated by the airway
epithelium, recruited inflammatory cells of both the innate and adaptive immune system
release variousmediators affecting the airways%228, Especially macrophages play a key
role in the response to airborne particleg®. Next to orchestrating the recruitment of
lymphocytes by releasing TG, TNF| or CXCL8 they additionally secreteMatrix
Metalloprotease 9 (MMR9)30. The release of this elastolytic enzyngeresults in an
imbalance between proteases amh antiproteases and a subsequent rupture of alveolar
walls and elastic recoifl. Rupture of epithelial integrity is further driven by an abnormal
release of Reactive Oxygen Species (ROS), that damage the airway epithéhuctivated
neutrophils amplify the inflammation response and further contribute to the
protease/antiprotease imbalance via the secretion dvIMPsin the alveolar airways (Fig.

1). The additional release of ROS elevates the oxidative stress level in the lung even
further 34, Together, these mechanisms tsrupt alveolar walls, which appear to trap old,
oxygen poor air andhave a heavily reduced respiratory surfacé>. COPD patients wh
emphysema cannot exhale air from the lung completely and therefore also are not able to
refill the lung with fresh, oxygen rich aiBs. Combined with the aforementioned airflow
limitations from narrowed airways, these phenotypes express in overall shortness of

breath and in exercise intolerancé’.

There arestrategies availableto slow down the progression ofCOPDNevertheless there
is still no treatment option available to stop the progression or evento fully cure the
diseasé. The simplest and most effective strategyto prevent COPD developments
smoking cessation or equivalently the reduction of indoor cooking with open fire.39,
Also an increase in physicalactivities has been shownto correlate with reduced
symptoms and mortality of COPD patiets, similar to the effects of smoking
cessatiorf4041 Besides to lifestyle changes, there areharmacologial interventions
available to treat emerging symptoms in COPD patienfs The treatment with
corticosteroids reduces inflammation andmildens symptoms especially duringacute
worsening of symptoms, callecexacerbations2. Inhaled Long-Acting 2 Agonists (LABA)
and Long-Actin Muscarinic Antagonists (LAMA) are widely used forthe treatment of
COPDpatients®:43, A canbination of both LABA and LAMA seems to be most beneficial for
COPD patient$'.

As acomplexand multifactorial disease COPDusually showsvariances in manifestation

of distinct disease featuresfrom patient to patient4>46, This makes the understanding of
3
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underlying mechanisms difficult, which is essential for the finding of novelsustainable
and personalizedtreatment strategies. Suctstrategies aim to improve not only personal
burden but also economic burden, appearing from high healtbare cost$?. An improved
understanding of COPD pathologis therefore essential for the development of novel and

effective intervention strategiesin order to milden both social and economic burdefy.

COPD is a chronic disease that worsens over time and is associated with an abnormal
aging of the lung that results in an overall decline in lung functid. The normal aging
lung is characterized by several features similar to those observed in COPD patients, like
chronic inflammation, increased oxidative stress and genomic instabiliy. The aging
phenotype in the lung is inclined to develop an emphysemike phenotype. However,
COPD related phenotypes generally occur at earlier stages of life than in the normal aging
lungl6. The risk for developing COPD correlates with increasing age and therefore older
people are more prone to develop this diseaseCOPD might therefore be considered as a
premature aging of the lung. Understanding age related effects in COPD may contribute to

better understanding of disease pathopisiology.

1.2 Aging

During the life of most multicellular organisms a progressive declinegn organ and tissue
function over time is observed®. This natural and irreversible process is called aging and
consequently causes biological death of the ganism. As a highly complex, multifactorial
and time dependent process, aging expresses in diverse physiologic parameters and
ultimately determines lifespan®. These parameters share common criteria that define
them as agingrelated processe4®. Firstly, they have to manifest during normal agingnd
secondly, experimental manipulation should either accelerate or retrd the aging
process®. All of these hallmarks collectrely cause timedependent cellular damage and

finally lead to corruption of according tissue80z52,

In the course of life, an organism accumulates a number of genetilterations®3. Arising
from exogenous physical, chemical or biological agents and from endogenous sources
such as DNA replication errors or ROS, thea#terations lead to genomic instability>4. Next

to point mutations, translocations and chromosomal gains or losses, the shortening of
telomeres substantially contributes to the aging phenotypé>. Telomeres are structures

that cap chranosomes and preserve the DN#&57. Since DNA polymerases cannot
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replicate a DNA molecule completelyeach cell replication cycleshortens the genomic
DNAP880, To protect the genome from shortening telomeres are necessary to maintain
the original length of a chromosome. Telomeres arelongated by telomerases that add
repetitive sequence to the end of a chromosome in order to protect coding sequences from
getting shortened. This repetitive sequence is synthesized from an RNA template
contained in the telomere itself1. However, some organisms likBrosophilamelanogaster
maintain their telomere lengths by a telomerase independent mechanism. In this
functionally similar mechanism, the retrotransposable elementdHet-A and TART are
reverse transcribed onto the telomere end®63, A decline eitherin telomerase activity or

in retrotransposition is correlating with age and adds up to genomic instabilit§#65,

Cellular damage in aging organisms appears not only on genomic but also on epigenetic
and protein levels*96667 Epigenetic alterations like DNA methylation, histone
modification or transcriptional regulation are correlating with age and affect the
physiology and lifespan of an organisfi$70. In contrast to genomic damage, these
epigenetic changes theoretically can be reversed and might serve as potential targets for
anti-aging interventions?’1z73, Moreover, in @e there is an accumulation of misfolded
proteins that have to be degraded in order tassure for correct folding and biological
activity49. This so calledUnfolded Protein Response alters proteostasis in age and is a
contributor to age-OAT AOAA AEOAAOGAO OOAE AO !''1 UEAEI AO6
cataract®6.74,

The aforementioned processes collectively damage It and lead to subsequent
manifestations of tissue dysfunction. Especially genomic damage can potentially be an
underlying cause of cellular senescenée Cellular senescence is defined as a ndividing
state of cells, that is caused by agelated telomere shortening and nontelomeric DNA
damage®.76.77. This mechanism is supposed to be a necessary step to control tissue
homeostasis and clear from damaged and potentially oncogenic céisRemoval ofthese
damaged cells is necessary in order to maintain tissue function and to prevent from
premature aging. The origin of increased senescent cells in aging organisms is not fully
resolved. It is possible that cell senescence is a consequence of an inefficturnover
system, where stem cells do not divide anymore in a$e This agerelated stem cell
exhaustion indicates a decline in tissue function, contributes to aging and possibly lesad

to an accumulation of senescent celi&80. However, it is unclear whether the generation
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of senescent cell drives this increase or if it is a matter of reduced clearance by itmenune

systen.

In aging organisms an increase in fflammation is observed, that leads to attenuated
Eiil 01 EOU AT A EO OA £A &Omis prdddss haseveril cafildedAdnd ACE T
might be a of central importance in mediating other agerelated symptomsti.
Accumulating stress, originating from diverse sources such viral and bacterial iftions,
oxidative stress or an imbalance in proteostasis lead to an increased release of
proinflammatory cytokines49.82, These cytokines activate the immune system, which in
turn enhances this inflammatory response even further, resulting in a chronic lovgrade
inflammation. Central players in this response are macrophages, that are stimulated by
these stressors and contribute to a chronic activation of NF " OE @i85AThE T C
inflammaging phenotype is a crucial risk factor for the development of several diseases
and accelerates their development. Ageelated diseases such as cancer, type 2 diabetes
mellitus or cardiovasaular diseases were previously identified to correlate with a chronic

inflammation in older peoples6z8s,

Inflammaging is tightly related to other aging phenotypes suchas mitochondrial
dysfunction, proteasomal dysregulation or defective autophady. Especially
mitochondrial dysfunction results in increase of intracellular ROS, which long has been
considered to be adetrimental byproduct of aging®. Nowadays it is supposed that
production of ROS rather is a mechanism to trigger proliferation ananay prolong
lifespan®1.92, Reconsideration for the role of ROS therefore has to be made and evaluated
towards a signaling function to ensure for survival upon stress inductiof¥:93. However,
ROS levelsieed tobe in homeostatic balance in order to béave protective roles rather

than damaging the tissué:.

For many diseasedike canceh ! | UE A E| AQXDPD, dgih®id doisillered as the
main risk factor for the development of the diseas&:49.95, Hence, knowledge about aging
might contribute to the understanding of disease progressiomnd potentially can drive

the development of new treatment strategies.
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1.3 The Nrf2 antioxidant pathway

Organisms are constantly exposed to various endogenous and exogenous stressors.
Noxious particles that originate from exogenous sources are referred to as xenobiotics.
These patrticles often cause the formation of ROS, which in turn potentially might lead to
oxidative damage of the cells. Therefore, an appropriate protection from ROS is essaint
for redox homeostasis and survival of celP§. Eukaryotic cells possess a broad range of
mechanisms to protect from oxidative damage, coming from endogenous and exogenous

sources.
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Fig. 2 The Nrf2 antioxidant pathway. Under normal conditions the Niclear factor erythroid 2-related
factor 2 (Nrf2) transcription factor is bound by Kelch-like ECHassociated protein 1 (Keapl) that
ubiquitinates Nrf2 and promotes its proteasomal degradation. Electrophilic stress induces a conformational
change of keapl and Nrf2 dissociates, forms a heterodimer wigmall Musculoaponeurotic fiborosarcoma
(sMaf) and translocates into the nucleus. The dimer binds the antioxidant responsdement (ARE) and
induces the transcription of target genes.

One of the main antioxidant response regulating mechanisms is the Nuclear factor
erythroid 2-related factor 2 (Nrf2) pathway®’. The Nrf2 pathway is a simple signaling
cascade that is activated by ROS stred3d. 2). Under reducing conditions, theKelch-like
ECHAOOT AEAOGAA bDOiT OAET p | + AADprggioA EucideQipporE A
transcription factor Nrf2 and thereby ubiquitinates Nrf2 and promotes its proteasomal
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degradation. Under oxidative conditions cysteine residues of Keapl araodified and
Keapl alters its conformation leading to the dissociation and subsequent nuclear
translocation of Nrf2%8, When Nrf2 migrates to the nucleus it forms a heterodimer with
small Musculoaponeurotic fiborosarcoma (sMaf) and binds a regulatory region of target
geres, called the antioxidant response element (ARE}101, The subsequeny driven
expression of target genescomprises a number of genescoding for cytoprotective
proteins such as Glutamatecysteine ligase (GclP2.103, Glutathione Stransferases (Gst) or

Thioredoxin reductases (Trxr)?8.102105,

Besides to acting as a master regulataf redox homeostasis, Nrf2 is involved in several
other cellular processes by interacting with diverse partners and pathways such as p62,
Extracellular-signal Regulated Kinase ERK) or Phosphoinositide-3-Kinase/Protein
Kinase B PI3K/ AKT)106z108 A few ofNrf2 associated processes areroliferation 109.110
differentiation 111.112 gnd inflammation!13, These processes especially play a critical role

in tumor growth and are known to have an impact on cancer development.

Nrf2 therefore is a complex player in cellular signaling, making it a promising but at the
same time vulnerable target for treatment strategies for human diseases, that easily can
be brought out of balancél4.115 Interference with the Nrf2 signaling pathway will also

affect downstream pathways likethe glutathione metabolism116,

1.4 The glutathione metabolis m

The peptide glutathione (GSH) is a very abundant molecule in the cytosol of cells and is
synthesized from the three amino acids iglutamate, L-cysteine and L-glycinell’. The
bipartite synthesis step is catalyzed bywo enzymes. In the first and rate limiting step L
glutamyl-cysteine is synthesized by the glutamateysteine ligase (Gcl) from tglutamate

and L-cysteine. The Gcl is composed of a catalytic subunit (Gclc) and a modifier subunit
(Gclm). In a second enzymat step, L-glycine is added by the glutathione synthetase (GSS)
to form GSH. Although all cell types are capable of synthesizing GSH, the liver is the main

producer and exporter of GSHS,

GSH serves a thiol source and is involved in many processes such as signal transduction,
gene «pression and apoptosi§l®i2l, However, the most important function of
glutathione (GSH) is its ability to effectively scavenge xenobiotics and ROS in order to

maintain cellular redox homeostasi&?2. Therefore, GSH is conjugated to noxious particles
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and eliminates them either by reduction or bysecretion. These detoxification processes
are catalyzed by a number of different enzymes, which accelerate the elimination of

various toxic molecules.

Glutathione peroxidases (Gpx) catalyze the conjugation of GSH to hydrogenperoxide
(H20), leading to the reduction of H202123. In this reduction process, the thiol group of
GSH acts as an electron donor and eliminates the oxidative potentalH20.. When GSH

is oxidized it changes its monomeric form to a dimeric form, called GSSG. In mammals the
potential toxic GSSG is rapidly reduced back to GSH by the glutathione reductase (GR),
whereasDrosophilarelies on the thioredoxin reductase (Trxr) system?4. The ratio of GSH

to GSSG indirectly indicates the redox state of cells. Under reducing conditions thifaoa
tends towards GSH, while oxidative conditions will shift it towards GSS&. High cellular

GSH/GSSG ratios therefore are beneficial for protection from oxidaA#s.

Gcel

L-Glutamate | Glutamylcysteine

A

— L-Cysteine

Glycine
) &

Pep

i <

GSSG

Fig. 3 Glutathione metabolism in Drosophila melanogaster . Glutathione (GSH) is synthesized from the
amino acid L-glutamate, L-cysteine and glycine. The glutamateysteine ligase (Gcl) catalyzes the
conjugation of glutamate and cysteine to glutamylcysteine, that is further conjugated with glycine by the
glutathione synthetase (Gss) to form glutathione (GSH). Conjugation of xenobiotics to GSH is catalyzed by
glutathione peroxidase (Gpx) and glutathione &ansferases and results in oxidation of GSH. The formed
GSSG is reduced to GSH by thioredoxin (Trxr). GSH is degraded to its constituentsr igtutamyl
transpeptidase (Ggt) and cysteinyglycine dipeptidase(Pep).

Moreover, the detoxifying ability of GSH is fither characterized by disposing xenobiotics
and transporting them out of the cells. Many members of the superfamily of glutathione
Stransferases (Gst) conjugate GSH to various hydrophobic and electrophilic agents. Toxic
molecules such as aflatoxin B1,-Aydroxynoneal (4-HNE) or acrolein can potentially act

as carcinogens or damage membranes and protei#%&129, When Gsi conjugate these
9
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molecules to the thiol group of GSH, the obtained mercapturate or GIBIE adlucts can

then be neutralized by removing the molecule from the cell via multidrugesistance

proteins (MRPY228 4 EA AACOAAAOEIT T 4&# '"3( EIT EOO AilIl
glutamyl transpeptidase (Ggt) and cysteinylycine dipeptidase (Pep}30.131,

Defects in GSH metabolism contribute to increaseskidative stress and hence might play

a crucial role in aging and many human diseas¥S. Neurodegenerative diseases like

'l UEAEI AO6O AEOAAOA AT A OAOEET OI 160 AEOAAOA
and a tange of Gst activity32133, Also in different kinds of cancer high Gst activity is

involved in tumor resistance to anticancer drug®7.134, Finally, an increase in G$levels

correlates with cigarette smoking and the GSH:GSSG ratio is shifted towards GS56.

These facts suggest a protective role of GSH to adapt to increasing oxidative stress and

prevent from cellular damage in COPD patient&’.

1.5 Drosophila as amodel organism to study human diseases

To better understand mechanisms and principles of human diseasesnimal models are
ideally suited. Findings in these models are transferred to th&éuman system and should
add to the knowledge about diseases and finally drive the development of novel and
specific therapeutic strategies.Thesemodel organisms however have to match certain
requirements to make them suitable for studying human diseasesEvolutionary
conserved pathways a well characterized genome, asiness of handhg and a short

generation cycleare a few ofthe main demanding factors for model organisms.

As a common model organism in many fields of biological research, the fruit iyosophila
melanogasteroffers dl theseadvantages It has a short life cycle of approximately 10 days
(at 25 °C).Drosophila is a holometabolic insect, which means that aftdratching it passes
three larval stages before pupating and finally developing to an imagw/ith a completely
sequenced genome and homologies iaver 60 % of all human disease related genes,
Drosophiladelivers a solid base for biomedical researcdig 139, Combined with a broad
range of available tools and techniques to manipulate he fly, both genetically and

pharmaceutically, it makes Drosophilaa very powerful model to study human diseases.

In 1993, Brand and Perrimon set the basis for moderirosophilaresearch by developing
the GAL4/UASbinary expression system, which allows fo a specific expression of a

desired transgene simply by crossing two distinct fly lines*0. One of the parentalines
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drives the expression of the yeast transcription factor GAL4 under control of a specific
enhancer. This sacalled driver line is then crossed to a responder line, which carries a
transgene whose expression in turn is controlled by the UASUpstream Activated
Sequence) element. This element is bound by GAL4 and transgene expression can be
induced in a very specific mannefFig. 4). With this tool, Drosophilareseachers are able

to express transgenes specifically in certain tissues of interest. It is very well applicable to
many different experimental approaches such as overexpression studies, RNAi or
CRISPR/Cas@xperimentsl41z143,

GAL4 driver line UAS responder line

%

IS~

W )
—| enhancer |—| GAL4 I— X —| UAS )J-{_IGeneX )—

F1 generation

—| enhancer |—| GAL4 |—

l

= uas

Gene X )—

Fig. 4 The binary GAL4/UAS expression system. The GAL4/UAS system allows for a tissue specific
activation of target genesThe driver line expresses the GAL4 transcription factor, that is controlled by an
enhancer. In case the enhancer is active;AL4 will be expressedIn the responder line, transcription of a
target gene (Gene X) is controlled by th&lpstream Activated Sequence (UAS)In the F1 generation of a
crossing of both lines, the enhancer specific expression of GAL4 activates the trangtion of Gene X by
binding the UAS.

There are not only alternatives to his system like the LexA/LexAopg** and the Q
Sydem14> but also expansions. Besides a spatial expression of transgenes, these
expansions further albw for a spatiotemporal control ofgeneexpression. Both, the gene
switch and the temporal and regional gene expression targeting (TARGET) system are
generally based on the repression of GAL4%. In the TARGET system, the temperature

sensitive GAL4 repressor BLI8O0 is utilized. At 18°C this repressor is active and blocks
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the transcriptional activation domain of GAL4. Whereas at 29C or higher temperatures
GALS8O is inactive and GAL4 can birttie UASelement and induce target gene expression.
With this system Drosophilaresearchers can induce potentidy harmful or even lethal
transgenes at any point of development that usually would lead to an altered physiology

or even death before the start of the experiment.

In summary, all these aspects anda broad availability of tools make the fruit fly a very

powerful and effective model to study human diseases.

1.6 The respiratory system of Drosophila melanogaster

Throughout the animal kingdom,most metabolic processes are dependent on a constant
oxygen supply. The uptake of oxygen in almost all animals is encompad through
specialized organs, which deliver oxygen either directly or indirectly tdhe tissue.As in
all other insects, the tracheal system fulfils this task ifDrosophila The tracheal system is
a formation of interconnected tubes that are built from amonolayer of epithelial cells
wrapping around a lumert4’. In order to maintain the tubular shape and prevent the
trachea from collapsing, the luminal side is scaffolded by a chitin lay&g. Air enters the

trachea through spiracles and diffuses int@ network of interconnected tubes“°.

The larval tracheal system is organized in a very simple and bilateral structurgig. 5).
The air enters through two pairs of spiracles in the anterior and posterior end of the
larvae and diffuses into the dorsal trunks. From the dorsal trunks it passes primary,
secondary and tertiary branches until it is delivered to the tissue by termial cells. These
cells sit in the end of the tertiary branches and spread over the tissue for a maximum of
respiratory surface.Terminal cells have a very high plasticity and hence are able to adapt
to higher oxygendemands by increasing respiratory surfaceBeyond an oxygen supplying
function, terminal cells previously have been reported to further interact with other
tissues like the gutor brain150.151, These studies show that the terminal cells not only can

react to nutritive signals but also affect the intestinal homeostasis.

The morphologic branching program of the invertebrate trachea shows high similarities
to tube formation and growth in the vertebrate vascular systerff2. These simlarities
make the Drosophilatrachea system a suitable model to study angiogene&td. Tracheal
outgrowth is realized by cell migration and cell elongation that is mediated by fibroblast

growth factor (FGF) signaling. Recognized by the FGF receptBreathless (Btl), cell
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migration is directed by the ligand Branchless (Bnfp3.154, As tracheal cells were yet not
identified to divide, structural remodeling of the trachea is solely achieved lyell growth

and migration152,

During metamorphosis the tracheal system changes both intsucture and physiology.
The simple structure of the larval trachea develops into a more branched and complex
system (Fig. 5). In the head and thoraxthe adult trachea are organized in air sacs that
surround attached tissues like the brain and flight muscles. In the abdomen this bilateral

structure spreads into a tubular system and branches out to all organs.

Larvae

Fig. 5 The respiratory system of Drosophila melanogaster . Tracheal system of larva and adultflies is
shown in blue.

Trached epithelial cells possess a broad range of molecular signaling mechanisms,
including Immune deficiency (Imd)regulated immune response®r other stress response
signaling pathways such asJanus Kinase/Signal Transducers and Activators of
Transcription (JAK/STAT) or Jun Nterminal Kinase (NK and antioxidant pathways like
the Nuclear factor erythroid 2-related factor 2 (Nrf2) pathway55.156,

Hence, he respiratory cells of Drosophilaare able toinduce an appropriate response to
airborne and toxic particles, in order to prevent from damageAdditionally, a proper

innate immune response guarantees for protection from invading pathogens.

1.7 Immunity in Drosophila melanogaster

As an invertebrate organism,Drosophila solely relies on an innate immune system to
protect from pathogen induceddamage or to clear from apoptotic or aberrant cell8Being
more than a physical epithelial barrier to protect from invading pathogens, the innate

immune system possesses effgive functions to ensure integrity of the hosd 0 OHO®OOA O

fulfil this task, the innate immune system consists of two distinct parts that operate
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synergistically. Namely, the humoral and the cellular response complement each other in

order to keep a honeostatic physiology.

The activation of innate immunity is driven by the microbial recognition via the immune
deficiency pathway (Imd) and Toll pathway (Fig. 6). Both pathways are activated by
different PathogenAssociatedMolecular Patterns (PAMPs) and independently induce the

activation of appropriate immune responses.

The cell membrane compartmeh peptidoglycan from gramnegative bacteria is

recognized by the peptidoglycan recognition protein (PGRPY. Thisreceptor transduces

the signal by recruiting a complex consisting of Imd, TGFf A AOE OA GKTakt), EET AO.
FASassociateddeath domain orthologue (Fadd)and Death related ced3/Nedd2-like

caspase (Pedd)158.159, The resulting cleavage oimd subsequentl activates Takl, which

in turn activates the) [ Kinase (KK) complext60.161 Takl activation is regulated by

Trabid62, When bound to Tak1, Trabidorthologue of the mammalian A20)inhibits the

activation of the IKK complex. In the absence of Trabiche N[ * OOAT OAOEDOET 1
relish is phosphorylated by IKK or cleavedin an alternative wayby Dredd, which allows

for translocation to the nucleusand transcription of AMPssuch asDiptericin (Dipt) or

Cecropin(Cec)to protect from invading gram-negative bacteria61.163165,

In contrast to the recognition of gramnegative bacteria by the ind pathway, gram
positive bacteria and fungi are recognized bgystems assigned tahe Toll pathway66.167,
The lysine type of grampositive bacteria is recognized by PGRBA andhe gram-negative
binding protein 1 (GNBP1}68. Fungal components are recognized by GNBPS’. The
association with microbial cell wall components to these molecules initiates the activation
of the Toll receptor ligand Séatzle (Sp) via the induction of modular serie protease
(modSP). When Sp binds th&oll receptor, it recruits the adaptor protein MyD88, which
forms a complex withTube andPelle16%171, This complextransmits the signal toCactus,
that is bound tothe NF[ © OOAT OA O Ebréakdr Dif. PABSphdyilatv® of cactus
leads to dissociation with Dorsal/ Dif and a subsequent nuclear translocation of the
corresponding transcription factorl’2173, The translocation of Dorsal and Dif to the

nucleus leads to an activated transcription of AMPl&e Drosomycin (Drs)74.

14



Introduction

A B o o
Gram—positive ® Yeast and fungi
bacteria

- PGRP-SA/ GNBP3
o | GNBP1
. |
Gram-negative
bacteria
ModSP
Sp 1

PGRP-LC

\

|
@ml [dipt dec | Dif [

Fig. 6 Microbial recognition in  Drosophila melanogaster . The immune deficiency (Imd) and Toll
pathways recognize microbial compartments and induce an immune responsé& The Imd signaling
receptor peptidoglycan recogqition protein (PGRRLC) recognizes gramnegative bacteria and transduces
the signaling into the cell where theNF[ " OOAT OA OB®IiérEis activafed Ardiinduces the
transcription of AMP genes likediptericin (dipt) and cecropin(ded. B Gram-positive bacteria and fungi are
recognized by PGRISA,gram-negative binding protein 1 (GNBP1)and GNBP3. Mdular serine protease
(modSP)cleavesyétzle (Sp), which binds the toll receptor. The signal is transduced to the cell and activates
theNF[ " OOAT OA OsDorénkand Dif Agkidh dduce the transcription of AMP genes likieosomycin

(drs). TGFf A AOEOAOEI C, FESiﬁswc@téddepth dodhalnbph6logue (Fadd)death related ced
3/Nedd2-like caspase (Dredd)) [ Kinase (IKK).

Besides the induction of AMPs in response to microbial confrontation, the humoral part
of the innate immune system additionally involves the release of ROS ROS are
generated by the two conserved NADPH dependent enzymes dual oxidase (Duox) and
NADPH oxidase (Noxyé.177. Duox induces the release dfydrogen peroxide (H:Oz) and
hypochlorous acid. Nox activity results in a release of 2.. Especially at epithelial
barriers like the gut an appropriate ROS balance is not only important for protection from

pathogens but also to maintain the commensal bagtia for a healthy microbiotal78.

Next to a humoral immune response, the innate immune system Brosophilais capable

of launching cellular defense mechanisms. Thesgechanisms are mediated by specialized
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immune cells that circulate through the hemolymph andherefore are referred to as
hemocytes. The fruit fly possesses three kinds of hemocytes that are responsible for
different functions in innate immunityl79. Plasmatocytes are the most abundant
hemocytesin Drosophilaand share many similarities to mammalian macrophage$s0.181,
These cellsnot only phagocytose microbes and apoptoticparticles but further are also
involved in humoral immune responsesby secreting AMPs and clotting factorgs2z18s,
Crystal cells are responsible for melanization reactions by releasng the enzyme
prophenol oxidasein order to catalyze the production of melanid8’. Lamellocytesare
specialized encapsulation cells thatcontain parasitic damage from invading wasp

infections by arresting them and markng them for melanization88.189,

These two parts of innate immunitydo not act independently from each other but rather
communicate and crosstalkl?®. It has been demonstrated, thatactivated Toll and
JAK/STAT signalingn the fat body cells and musclecells led to the induction of cellular
immune responsesin Drosophila?1.192, This kind of communication betweenboth parts
of the immune system is mediated bycytokines. There have been several cytokines
identified in Drosophila yet, that are linked to immune regulatiori’®. The JAK/STAT
ligands Unpaired 2, 3 (Upd Upd2/3) are related in inducing a cellular immune response
upon injury or infection193.194, The Toll ligand S transducesPAMPsin order to drive the
expression of AMPsadditionally hasbeenlinked to cellular immunity and is secreted by
activated hemocyte$73.195, Moreover, the TNF homologueEiger (Egr) is involved in
cellular immunity upon pathogenic confrontation or by mediating the melanization

reaction of crystal cellg96.197,

1.8 Drosophila as a model to study COPD

The majority of human lung diseasesuch as COPD, lung cancer asthmainvolve the
immune system of the host. Both the innate and the adaptive immune system interact with
each other andare responsible for the development of these diseas&§:200, Even though,
Drosophilalacks a mammalian lung, it dplays an effective model organism to study
human lung diseases. However, with the tracheal system it possesses a proper oxygen
supplying tissue, that is made from epithelial cells. As mentioned beforeHlapter 1.6),
these cells arecapable of launching a diversity of defense mechanisms in order to protect

from cellular damage that share homologies in human disease related genes.
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It is obvious thatDrosophiladoes nd possess an adaptive immune systemrlowever, this
aspectis not necessarilya limiting factor for studying human lung diseasesn the fruit fly .
As avery complex diseasethat is uniquely different from patient to patient, COPD
involves various players ad factors (chapter 1.1). This complexity hampers the research
on basal understandings of the underlying factors that drive this diseas@he fact that
Drosophilalacks an adaptive immune system allows for the focuseexamination on
innate immunity of airway epithelial responses upon exogenous stress factors like
cigarette smoke. Toexclusively consider the responsea of the innate immune system in
cigarette smoking so faris not possible in any other model organismThe innate immune
system ofDrosophilais evolutionary highly conserved andshows striking similarities to
the human innate immune syster®1. These aspecs allow for identification of triggers for
cigarette smoke responsesHence, indings in this rather simple systemcan later be
transferred to the more complex mammalian system in order to understand the crosstalk

between both parts of the immune system.

COPD is a chronic disease that is tightly connected to age and usually manifests in late
stages of liféé. The examination of cigarette smoke induced murine models therefore
consumes a lot of time and effort for phenotypic changes to aris@lith a short lifecycle,
Drosophilaoffers a very satisying base to study long termand chroniceffects of cigarette
smoke exposure.The mostmeaningful phenotype of cigarette smoke exposurenamely
lifespan, can be assessed satisfactorily in the fruit fljdnlike murine systems the fruit fly
model is more flexible according to lifespan analyses as well as for sufficient screening of
intervention effects. Combined with the convenient experimental approaches, the
interference with specific targets or evenwhole pathwaysis conceivally useful to study

their effects during cigarette smoke exposure.

1.9 Aim of the thesis

COPD is the third leading cause of death worldwide¢hat is mainly caused by cigarette
smoking and with aging populationsit is thought to increase inincidences Due to lacking
knowledge about underlying molecular mechanisms there are still no therapeutic
approaches available to stop the progression of the diseasetoreven to fully cure it.The
aim of this thesis is toestablish a novelDrosophila model for studying the effects of
cigarette smoke on the airway epithelium. By utilizing aforementioned advantages that
Drosophilaoffers, molecular playersmediating the response to cigarette smoke exposure
17
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should conveniently be identified. Acquired knowledge aboutthese mediators should
then be translated to a functional role for interventional studies during cigarette smoke
exposure.Therefore, theshort lifecycle of flies should beexploited in order to screen for
effectsof certain interventions for the lifespan during exposure to cigarette smoké& hese
analyseswill pinpoint key mediators to further lead to better understanding of cigarette

smokeinduced effectson the airway epithelium.

Incomplete knowledge about the tra&heal system of the fruit fly hampers research on the
airway epithelium. In order to resolve characteristics of the respiratory system in
Drosophila both, larval and adult tracheal cells should be investigatednd comparedby
transcriptomic analyses. Obtaed results should be useful for future research on
development of the tracheal system and might give further explanation for alterations of

the airway epithelium in response to stimuli like cigarette smoke.
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2 Material & Methods

2.1 Material

Consumables and plastic labware were acquired either from Nerbe Plus (Winsen an der
Luhe, Germany) or Sarstedt AG & Co. KG (Numbrecht, Germahiy) vials and plugs were
acquired from Nerbe Plus and from VWR International (Radnor, PA, USA)

2.1.1 Fly Lines

Following list shows all fly lines that were either directly used for experimental

approaches or used for crossingsTab. 1).

Tab. 1 Used fly lines.

Name Genotype Source
w1118 w[1118] BDSC #5905
yw y[1] w[1118] BDSC #6598
UASKeapl-RNAI P{VSH330323}attP40 VDRC #B30323
GstDXGFP :GstDEGAL4, UASGFP; Dirk Bohmann,
Rochester NY, $A
AREGFP P{y[+t7.7]w[+mC]=ARE Dirk Bohmann,
EGFP}attP16 Rochester NY, BA
Nplp4-GFP PBac{fTRG00897.sfGFP VDRC #318254
TVPTBF}VK00033
Btl-GAL4 y[1] w[1118], hsflp;+/CyO;btl - Benedikt Best,
GAL4,UASGFP/btl-GAL4,UASGFP | Heidelberg, Germany
STAT92E-GFP w[1118]; P{w[+mC]=10XStat92E | Erika A. Bach, New Yorl
GFP City, NY, USA
Ppk4-GAL4 y[1] w[1118];pkk4 -gal4 Mike Welsh, A, USA
Prx2540-2 GAL4 'y[1] w[67¢c23]; Prx2540-GAL4 BestGene Inc., Chino
Hills, CA, USA
Btl-GAL4, UASSFP; w[1118]; Btl-GAL4, UASGFP/CyO; | Thomas Roeder, Kiel
GAL8O0ts Gal80/TM6B Germany
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UASTrxr2

UASGpx
UASPrx

UASGstD5

AMP KO

AMP KO Citrl

FoxO KO

UASGFP

Timelessreporter

2.1.2 Crossings

Tab. 2 shows the nomenclature for used crossings and the corresponding lines that were

crossed with each other.

Tab. 2 Used crossings.

Name

y[1] w[1118];UAS-Trxr2

;» UASGpx
; y[1] w[67¢c23], UASprxr2540-1

; Y[1] w[67¢23], UASGstD5

; iso w[1118], Defk3, AttQMh 3
! 00! h 3RO G"$HD O!
DrsR1, AttDSK1

iIso w[1118]

y[1] w[1118]; +/+; dfoxo24/dfoxo24

y1l w*; wgSp1/CyO, P{Wee
P.ph0}BaccWeeP20; P{20XUAS
6XGFP}attP2

yw;;Clock'™

Crossing

q
N
d

Andrew Pickering, San
Antonio, TX, USA
BestGene Inc., Chin
Hills, CA, USA
BestGene Inc., Chin
Hills, CA, USA
Mark Hanson
Lausanne, Switzerland
Mark Hanson
Lausanne Siwtzerland

Marc Tatar,Providence,

RI, USA
BDSC #52262
Norbert Perrimon,

Harvard, MA, USA

Prx2540 Reporter
Trachea Reporter
Keapl-RNAI

Keapl-RNAI control
Gpx OE
Gpx OE control

RNAI

yw > UASGpx

Prx2540-GAL4 > UASSFP
Btl-GAL4 > UASGFP
Btl-GAL4,UASGFP, Gal80ts > UAKeapl-

yw > UASKeapl-RNAI
Btl-GAL4 > UASGpx
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Prx2540 OE
Prx2540 control
GstD5 OE
GstD5 control
Trxr2 OE

Trxr2 Ctrl

2.1.3 Kits and Reagents

Btl-GAL4 > UASrx2540
yw > UASPIx250
Btl-GAL4 > UASGstD5
yw > UASGstD5
Btl-GAL4 > UAS rxr2
yw > UASTrxr2

Kits and reagents that were used for experimental approaches are shownTab. 3.

Tab. 3 Kits and reagents.

Kit / Reagent

Source of supply

Ambion Purelink RNA Mini Kit

SureClean Plus

Nextera DNA Flex Library Prep Kit
RNA Magic

Qubit dsDNA HS Assay Kit

NucleoBond Xtra Maxi Kit
gPCRBIO SyGreen

MasterPure DNA purification Kit
DNeasy Blood & Tissue Kit

Infinity triglyceride solution

Rotimount

Advantage 10x cDNA PCRulfer

ThermoFisher Scientific, Waltham, MA
USA

Biocat, Heidelberg, Germany

lllumina, San Diego, CA, USA

Bio Budget, Krefeld, Germany
ThermoFisher Scientific, Waltham, MA
USA

MachereyNagel, Duren, Germany

PCR Biosystems, London, UK

Epicentre, Madison, WI, USA

Qiagen, HildenGermany

ThermoFisher Scientific, Waltham, MA
USA

Carl Roth GmbH + Co KG, Karlsruh
Germany

Takara Bio Europe, SGermainen-Laye,

France
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2.1.4 Chemicals and minerals

Tab. 4 shows all used chemicals andhinerals with the accordingsource of supply.

Tab. 4 Chemicals and minerals .

Chemical Source of supply
L-Buthionine-(S,R}Sulfoximine Cayman Chemicals, Ann Arbor, MI, USA
Oltipraz Cayman Chemicals, Ann Arbor, MI, USA

Reduced -Glutathione

2-vinylpyridine

Triethanolamine

Chloroform

Isopropanol

DTT

MnCk

BSA

dNTPs

MgCh

NGS

Tween-20

Triton-X-100

Carl Roth GmbH + Co KG, Karlsruh

Germany

Carl Roth GmbH + Co KG, Karlsruh
Germany

Carl Roth GmbH + Co KG, Karlsruh
Germany

Carl Roth GmbH + Co KG, Karlsruh
Germany

Carl Roth GmbH + Co KG, Karlsruh
Germany

ThermoFisher Scientific, Waltham, MA
USA

ThermoFisher Scientific, Waltham, MA,
USA

Carl Roth GmbH + Co KG, Karlsruhe,
Germany

ThermoFisher Scientific, Waltham, MA,
USA

ThermoFisher Scientific, Waltham, MA,
USA

SigmaAldrich, St. Louis, MI, USA

Carl Roth GmbH + Co K&arlsruhe,
Germany

Carl Roth GmbH + Co KG, Karlsruhe,

Germany
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Paraformaldehyd powder EM grade

Trioleate standard

Soda lime

DTNB

NADPH

Agarose

Glycerol

Ethanol

Molasses

Sugar bead syrup

Cornmeal

"OAxAO80O0 UAAOO

D-Glucose monohydrate

Agar-Agar

Sucrose

EDTA sodium salt

5-Qulfosalicylic aciddihydrate

NaeHPO

KCI

Polysciences Inc., Hirschberg and der
Bergstral’e, Germany

SigmaAldrich, St. Louis, MI, USA
Carl Roth GmbH + CKG, Karlsruhe,
Germany

Carl Roth GmbH + Co KG, Karlsruhe,
Germany

SigmaAldrich, St. Louis, MI, USA
Carl Roth GmbH + Co KG, Karlsruhe,
Germany

Carl Roth GmbH + Co KG, Karlsruhe,
Germany

Carl Roth GmbH + Co K&arlsruhe,
Germany

Biohof Heidelicht, Gerdau, Germany
Kanne Brottrunk GmbH, SelrBork,
Germany

Davert GmbH, Ascheberg, Germany
Leiber GmbH, Bramsche, Germany
Carl Roth GmbH + CKG, Karlsruhe,
Germany

Carl Roth GmbH + Co KG, Karlsruhe,
Germany

Carl Roth GmbH + Co KG, Karlsruhe,
Germany

Carl Roth GmbH + Co KG, Karlsruhe,
Germany

Carl Roth GmbH + Co K&arlsruhe,
Germany

Carl Roth GmbH + Co KG, Karlsruhe,
Germany

Merck
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NacCl

KH POy

KeHPO

2.1.5 Enzymes

Carl Roth GmbH + Co KG, Karlsruhe,
Germany
Carl Roth GmbH + Co KG, Karlsruhe,
Germany

Applichem

Following list shows all used enzymes wittihe corresponding source of supply Tab. 5).

Tab. 5 Enzymes.

Enzyme

Source of supply

Superscript IVreversetranscriptase

RiboLock RNase nhibitor

T4 DNA Ligase

LA Tagpolymerase

DreamTagpolymerase

Gateway BP ClonasEnzyme Mix

Gateway LR Clonase Enzyme Mix

FastDigest restriction enzymedNotl, ECoRI

1 OOAOGEET T A 2AAG&&A
RNase A

ThermoFisher Scientific, Waltham, MA
USA

ThermoFisher Scientific, Waltham, MA
USA

ThermoFisher Scientific, Waltham, MA
USA

Takara Bio Europe, SGermainen-Laye,
France

ThermoFisher Scientific, Waltham, MA
USA

ThermoFisher Scientific,
USA

ThermoFisher Scientific,
USA

ThermoFisher Scientific,
USA

Merck, Darmstadt, Germany

Waltham, MA

Waltham, MA

Waltham, MA

ThermoFisher Scientific, Waltham, MA

USA
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2.1.6 Primers and oligonucleotides

Following primers and oligonucleotides were used for standard PCR, qPCR, cDNA

synthesis and amplification of RNA experimentsT@ab. 6).

Tab. 6 Primers and oligonucleotides .

Primer

Sequence

gstd5

gstd5 CDS (including Kozak
sequence and restriction sites)
Het-A

prx2540 promoter region

prx2540 CDS(including Kozak
sequence and restriction sites)

gclc

V2

rpl32

oligo dT
finder with

cap primer

amplification tag

oligo dT with amplification tag

Primer for cDONAamplification

F:GACCTCAACAAGTACCCGAATG

R: CCTGACGGGCATCAAATACTC
F.GAGAGAATTCAAAMATGGATTTCTATTACTCGCCC
R:GAGAGCGGCAGGCGGCGGCGAAGCAATAA
F:ACAGATGCCAAGGTTCAGG
R:GCCAGCGCATTTCATGC
F:GGGGACAAGTTTGTACAAAAAAG
CAGGCTCGCTTCATTTGCGACAGACC
R:GGGGACCACTTTGTACAAGAAAGCTGG
GTCTTGCTGTTTGATTTTTAGTTTCACTTGG

F:GAGAGAATTCAAAATGCGTTTGGGACAGACCG
R:GAGAGCGGCCGCTCAGTAGTTGTCAGTGGTG(

F:CGCTTTATCCAGAAGCGTGC
R:GATGCGCTTCAGCAAATCGT
F:AGAGTTTGATCCTGGCTCAG
R:TGCTGCCTCCCGTAGGAGT

F: CCGCTTCAAGGGACAGTATC

R: GACAATCTCCTTGCGCTTCT
GAGAGAGGATCCAAGTACTAATACGACTCACTA
TAGGGAGATTTTTTTTTTTTTTTTTTTTTTITTT
AAGCAGTGGTATCAACGCAGAGTAGATHG

AAGCAGTGGTATCAACGCAGAGTACTTTTTTTTTI
[TTTTTTTTTTTTTTTTTVN
AAGCAGTGGTATCAACGCAGAGT
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2.1.7 Fly Media

All fly media and according recipes that were used in this studsither for fly husbandry

or experiments are listed inTab. 7 - Tab. 9.

Tab. 7 Recipe for standard fly medium .

Component Amount
Cornmeal 31.25¢g
"OAxAOB80 UAAOGO 31.25¢
D-Glucosemonohydrate 10 g
Agar-Agar 59
Mollasses 159
Sugar bead syrup 159

Added 500 ml dHO

Cooked for 15 min in a beaker and autoclaved

Cooled down to 60 °C

Propionic acid (10 % in dHO) 5ml
Nipagin (10 % in 70 % EtOH) 15 mi
Tab. 8 Recipe for concentrated fly medium .
Component Amount
Yeast extract 2549
Corn meal 43¢
Sucrose 2549
Agar-Agar 259
Ad500 ml dH0

Cooked for 15 min in a beaker and autoclaved

Propionic acid (10 % indH20)
Nipagin (10 % in 70 % EtOH)

Cooled down to 60 °C

5ml
15 ml

The recurrent diet was based on the concentrated medium. Dietary restriction phases

were implemented by reducing the yeast extract to 1.25 g (0.25 %).
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Tab. 9 Recipe for the control h olidic diet (PC1:2)

Component/Stock Stock ingredients Amount/L
L-isoleucin - 3.64¢9
L-leucin - 2429
L-tyrosine - 0.84¢g
Glucose - 759
Agar-Agar - 209
CaCi 250 g/l 1ml
CuSQ@ 2.5/l 1 mi
FeSQ 25 g/l 1ml
MgSQ 250 g/l 1ml
MnCk 1g/ 1ml
ZnSQ 25 g/l 1ml
Buffer 10x: 100 ml
30 m/l glacial acetic acid
30 g/l KH2POy
10 g/l NaHCQ

Autoclaved and subsequent componentsvere addedafter media

Cholesterol stock

Essential amino acid stock

Non-essential amino acid

stock

cooled down to 60 °C:
20 mg cholesterol in 100 % ethanol
8 g/l L-arginine
10 g/l L-histidine
19 g/l L-lysine (HCI)
8 g/l L-methionine
13 g/l L-phenylalanine
20 g/l L-threonine
5 g/l L-tryptophan
28 g/l L-valin
35 g/l L-alanine
17 g/l L-asparagine
17 g/l L-aspartic acid
1 g/l L-cysteine HCI
25 g/l L-glutamine

15 mi
121,02 ml

121,02 ml
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32 g/l glycine

15 g/ L-prolin

19 g/l L-serine
Sodium glutamate stock 100 g/l 30,26 ml
Vitamine stock 0.1 g/l thiamine (aneurin) 10 mi

0.05 g/l riboflavin
0.6 g/l nicotinic acid
0.775 g/l Ca pantothenate
0.125 g/l pyridoxine (HCI)

0.01 g/l biotin
Sodium folate stock 0.59/l 10 ml
Other nutrients stock 6.25 g/l choline chloride 24 ml

0.63 g/l myo-inositol
8.13 g/l inosine
7.5 g/l uridine

10 % Propionic acid - 6 ml

Nipagin - 15 ml

To prepare dietary restriction (PC 1:16) and protein energy malnutrition (PC 1:50) holidic
media, all amino acids (or according stocks) were diluted 1:16 and 1:50 respectively. The
missing volume was then refilled with ddH20in order to not change the concentration of

components.

2.1.7.1 Ingredients for holidic diet
All ingredients for the holidic diets are listed in Tab. 10.

Tab. 10 Ingredients for holidic diet .

Ingredient Company

Cholesterol SigmaAldrich, St. Louis, MI, USA (C8667,

Ergosterol SigmaAldrich, St. Louis, MI, USA15480)

KHPO: Carl Roth GmbH + Co KG, Karlsruhe,
Germany (P018.2)

NaHCQ SigmaAldrich, St. Louis, MI, USA (S5761)
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Glacial acid

Agar-agar

L-alanine

L-aspartic acid

L-asparagin

Glycin

L-prolin

L-glutamin

L-serin

L-cystein HCI

L-arginine monohydrochloride

L-threonin

L-methionine

L-tryptophan

L-phenylalanine

L-histidine

L-lysin HCI

L-valin

Carl Roth GmbH + Co KG, Karlsruhe,
Germany (3738.2)

Carl Roth GmbH + Co KG, Karlsruhe,
Germany (5210.2)

SigmaAldrich, St. Louis, MI, USA (A7627)
SigmaAldrich, St. Louis, MI, USA (A6683)
SigmaAldrich, St. Louis, MI, USA (A0884)
Carl Roth GmbH + Co KG, Karlsruhe,
Germany (0079.1)

Carl Roth GmbH €0 KG, Karlsruhe,
Germany (T205.2)

Carl Roth GmbH + Co KG, Karlsruhe,
Germany (3772.2)

Carl Roth GmbH + Co KG, Karlsruhe,
Germany (1714.2)

Carl Roth GmbH + Co KG, Karlsruhe,
Germany (3468.2)

SigmaAldrich, St. Louis, MI, USA (A5131)
Carl Roth GmbH + Co KG, Karlsruhe,
Germany (T206.2)

Carl Roth GmbH + Co KG, Karlsruhe,
Germany (9359.1)

Carl Roth GmbH + Co KG, Karlsruhe,
Germany(4858.2)

Carl Roth GmbH + Co KG, Karlsruhe,
Germany (4491.1)

Carl Roth GmbH + Co KG, Karlsruhe,
Germany (3852.3)

Carl Roth GmbH + Co KG, Karlsruhe,
Germany (9357.1)

Carl Roth GmbH + Co K&arlsruhe,
Germany (4879.4)
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L-isoleucine
L-leucine
L-tyrosine
Cholin chloride
Myo-inositol
Inosine
Uridine

Folic acid
Riboflavin
D(+)-biotin
Nicotinic acid
CalciumD(+)-pantothenat

Thiamine
Pyridoxine HCI

L-glutamic acid monosodium salt hydrate
Copper(ll) sulfate pentahydrate

Zinc sulfate heptahydrate

Iron(ll) sulfate heptahydrate
Manganese(ll) chlorid tetrahydrate
#A#1 208 @

Carl Roth GmbH + Co KG, Karlsruhe,
Germany (3922.2)

Carl Roth GmbH + Co KG, Karlsruhe,
Germany (3984.3)

Carl Roth GmbH + Co KG, Karlsruhe,
Germany (T207.2)

SigmaAldrich, St. Louis, MI, USA (C1879)
SigmaAldrich, St. Louis, MI, USA (17508)
Carl Roth GmbH + Co KG, Karlsruhe,
Germany (6770.1)

Carl Roth GmbH + Co KG, Karlsruhe,
Germany (0714.3)

Carl Roth GmbH + CKG, Karlsruhe,
Germany (T912.1)

Carl Roth GmbH + Co KG, Karlsruhe,
Germany (9607.1)

Carl Roth GmbH + Co KG, Karlsruhe,
Germany (3822.1)

Carl Roth GmbH + Co KG, Karlsruhe,
Germany (3815.2)

Carl Roth GmbH + Co KG, Karlsruhe,
Germany (3812.2)

SigmaAldrich, St. Louis, MI, USA (T4625)
Carl Roth GmbH + Co KG, Karlsruhe,
Germany (T914.1)

SigmaAldrich, St. Louis, MI, USA (G5889
SigmaAldrich, St. Louis, MI, USA (C7631,
SigmaAldrich, St. Louis, MI, USA (Z0251)
SigmaAldrich, St. Louis, MIl, US&7002)
SigmaAldrich, St. Louis, MI, USA (M3634
Carl Roth GmbH + Co KG, Karlsruhe,
Germany (5239.2)
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MgSQ

2.1.8 Vectors

Carl Roth GmbH + Co KG, Karlsruhe,
Germany (P027.2)

Following table lists all usedvectors for cloning experiments Tab. 11).

Tab. 11 Vectors.

Vectors Source

pBPGAL4.2::VP16Uw Addgene, Teddington, UK
pBID-UASC Addgene, Teddington, UK
pDONR221 Addgene, Teddington, UK

2.1.9 Solutions and Buffers

All used buffers and according recipes are listed ihab. 12.

Tab. 12 Solutions and buffers with acco rding ingredients .

Solution/Buffer

Ingredients

10 x Phosphate buffered saline (PBS)

PBST

PFA fixation solution

Blocking buffer

Potassium phosphate bufferwith EDTA
(KPE)

GSH extraction buffer

1.37 M NacCl

0.027 M KClI

0.018 M KHPOy

0.1 M NaHPO

pH 7.4

0.3 % Triton-X-100 in 1 x PBS (v/V)

4% PFAin 1 x PBS (iv)

5 % normal goat serum (NGS) i®BST

16 ml of solution A (6.8 gKH2POyad 500 pl

H20), 84 ml of solution B (8.5 g PO ad

500 ml H20), pH 7.5, 0.327 g EDTA sodiut
salt

20 pl  Triton-X-100 and 120 mg
sulfosalicylic acid to 20 ml KPE, pH 7.5
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2.1.10 Antibodies and probes

Primary and secondary antibodiesas well as probesused for immunohistochemistry

experiments are listed inTab. 13.

Tab. 13 Antibodies and pro bes.

Antibody Dilution Source of supply

] -GFP from mouse 1:250 Developmental Studies
Hybridoma Bank, University
of lowa, lowa city,

] -mouselGGAF488 1:300 Jackson ImmunoResearch,

conjugated West Grove, PA, USA

GFP boosteAF488 1:200 Chromotek, Planegg

conjugated Martinsried, Germany

2.1.11 Devices and equipment

All devices and equipment used in this study are listed ihab. 14.

Tab. 14 Devices and equipment .

Device/equipment

Source of supply

VaccuumPumpME 1C
LAM25 System

Bead mill homogenizer, Bead Ruptor

Labcycler

StepOneReal Time PCR System

DeNovixDS11 Spectrometer
Qubit 3

Microplate ReaderSynergy H1

Vibratome
AxiolmagerZ1

Apotome

Vacuubrand, Wertheim, Germany
TriKinetics, Waltham, MA, USA

Omni International, Kennesaw, GA, 8A
Sensoquest Gottingen, Germany
ThermoFisher Scientific, Waltham, MA
USA

Biolabproducts, Bebensee, Germany
ThermoFisher Scientific, Waltham, MA
USA

BioTek  Instruments  GmbH, Bac
Friedrichshall, Germany

Leica Biosystems, Nuf3loch, Germany
Carl Zeiss AG, Oberkochengfenany

Carl Zeiss A@berkochen, @rmany
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Axiocam MRm camera
Forceps Dumont Nr. 9
Thermomixer comfort

Cooling centrifuge Heraeus Fresco 17

Benchtop centrifuge 5424
Vortex Genie 2
Cleanbench Labguard ES Classll

Mediaclave 9

HiSeq4000/HiSeq2500
MiSeq

Zirconia beads

2.1.12 Software

Carl Zeiss AG, Oberkochengfenany
Biolabproducts GmbH, Bebensee
Eppendorf, Hamburg, Germany
ThermoFisher Scientific, Waltham, MA
USA

Eppendorf, Hamburg, Germany

Scientific Industries, Bohemia, NY, USA
Nuaire, Plymouth MN, USA

INTEGRA
Switzerland
lllumina, San Diego, CA, USA
lllumina, San Diego, CA, USA

Biosciences AG, Zizel

Biolabproducts, Bebensee, Gerany

Following table lists all software that were used for data analysis in thiwork (Tab. 15).

Tab. 15 Software

Software Source of supply

StepOne ThermoFisher Scientific, Waltham, MA
USA

Prism 7 Graphpad, San Diega, CASA

DAM FileScan Trikinetics Inc., Waltham,

ImageJ NIH, Bathesda, MD, USA

CLC Genomic workbench including
Microbial Genomics Module
Axiovision SE64 rel.4.9

Zen black

R Studio

DESeq?2

TopHat

HTSeq

Qiagen, Hilden, Germany

Zeiss, Oberkochen, Germany

Zeiss, Oberkochen, Germany

Bioconductor R package
CCB, John Hopkins University, Baltimore
MD, USA

Anders et al.202
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2.2 Methods

2.2.1 Fly husbandry

If not mentioned differently, fly stocks were raised and cultured on standard medium at
25 °C with 50z 60 % relative humidity in a 12:12 h day and night rhythm.

2.2.2 Smoke exposure experiments

Cigarette smoking exposures were performed in a smoking chamber attached to a
diaphragm pump.Common research 3R4F cigarettes (CTRP, Kentucky University) were
used for all experimentsFor all larvae experiments, young d instar larvae were exposed
to cigarette smoke three times a day for 3tnin each ontwo consecutive days. Subsequent
experiments were performed 30 min after the last smokingexposure step For adult
smoke exposure experiments, & d old, agematched, female flieswere transferred to
empty vials to prevent them from sticking to the media. Smoking exposures for adults
were applied once a day for 30 min each on & a week. Subsequent experiments were
performed 2 h after the last smoke exposure step. Vials containing larvae or adult flies

were capped with a monitoring grid to allow the cigarette smoke to diffuse into the vial.

2.2.3 Lifespan experiments

For lifespan analyses 57 days old, agenatched and mated female flies were exposed to
cigarette smoke as previously described (chapteR.2.2) and compared to nonsmoke
exposed flies. For each replicate 10 flies were put in one vial. Every other day the surviving
flies were counted and transferred to fresh media vials. Lifespan analyses with oltipraz
treatment were carried out by supplying normal medium with a final concentration of
400 uM oltipraz. For lifespan experiments with BSO treatment, 100 pl of 100 mM BSO
were dribbled on 25 ml standard medium and it was air dried before transferring flies to
it. GSH supplementation was carried out bydding 10 mM reduced GSH to standard

media.

2.2.4 Locomotor Activity

To monitor the locomotor activity of smoke exposed, agematched and mated female flies

a Locomotor Activity Monitoring (LAM) system203 was used. One fly each wasup into

vials containing media made of 1.5 % Agarose and 5 % sucrose. The LAM system was
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placed upright and the activity was monitored for 2 dn a climate chamber set to a 25/20
°C and 12:12 h day and night rhythm. Activity counts were binned to 30 minrf@nalysis

using the DAM File Scan software.

2.2.5 DNA extraction

The extraction of genomic DNA was performed by using the epicenter MasterPure DNA
Purification Kit. Therefore, whole animals were homogenized in 300 pl Cell lysis solution
supplied with 1 pl Proteinase K using a bead mill homogenizer. To lyse cells, homogenates
were incubated at 54 °C for 15 min and mixed every 5 min. Subsequently, homogenates
were cooled to 37 °C and 1 ul of RNase A (5 pg/ul) was added to the sample. The mixture
was incubated at37 °C for 30 min and placed on ice for 5 min. To precipitate DNA, 175 pl
of Protein Precipitation Reagent was added to the lysed samples and vortexed for 10 s.
Cell debris were removed by centrifugation for 10 min at 14.000 x g and 4 °C. The
supernatant was transferred to a new tube, supplied with 500 pl isopropanol and inverted
30 times. DNA was pelleted by centrifugation for 10 min at 14.000 x g and 4 °C.
Supernatant was removed carefully and the remaining DNA pellet was washed twice with
70 % ethanol. Exessive ethanol was aspirated carefully and the pellet was resuspended
in 35 pl TE Buffer.

For metagenomic analyses of the gut, 16S rDNA was extracted using the Qiagen DNeasy
Blood & Tissue Kit. In short, intestines were homogenized in 180 pl ATL buffer @0 pl
proteinase K in a bead mill homogenizer. Subsequently 200 ul AL buffer were added and
incubated at 56 °C for 10 min. 200 pl 100 % ethanol was added and vortexed. The mixture
was transferred to a DNeasy Mini spin column and centrifuged at 6000 x@ fL min. The

flow through was discarded and 500 pl AW1 buffer were added to the spin column and
centrifuged at 6000 x g for 1 min. The flow through was discarded and 500 ul AW2 buffer
were added to the spin column. Then the DNA was eluted by adding 200A&E buffer
directly on to the center of the column, incubated for 1 min and centrifuged at 6000 x g

for 1 min.

2.2.6 16S rDNA analysis

Bacterial variable regions 1 and 2 of 16S DNA genes were amplified according to Rausch
et al, 2019204, Amplicons were sequenced usindllumina MiSeq with 2x 300 bp paired

endreads. The analysis of 16S metagenomic sequencing data was performed by using the
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Qiagen CLC Genomics Workbench 12 Microbial Genomic module. Prior to analysis,
lllumina sequencing adapters were trimmed from paired end readsOTU clustering was
done based on the SILVA 16S v132 97 % database with a similarity score of 80 % and best
match finding option, using following settings: minimum occurrences: 2, chimera cross
over costs 3, Kmer size 6, Mismatch costs 1, Minimum score,4Bap costs 4, maximum
unaligned end mismatches 5. Differential abundance of OTUs was calculated by
comparing intestines from 10 d CS exposed 8 female flies to untreated control w118

female flies.

2.2.7 RNA Extraction

For RNA extraction, tissues were digcted in cold PBS and transferred to RNA Magic. The
tissue was homogenized in a bead mill homogenizer and 200 pl chloroform per ml RNA
Magic were added. Samples were inverted 20 times and incubated for 10 min on ice. After
centrifugation for 15 min at 12.000 x g and 4°C the upper aqueous phase was transferred
to a new tube and an equal volume of 70 % ethanol was added. The sample was inverted
and loaded onto an Ambion PureLink RNA Mini Kit column and further extraction was
done by following the manufacture®©®d © B OT OT AT 1 8

To extract RNA from adult trachea samples, 60 ul of chloroform were added to 300 ul RNA
Magic and vortexed for 10 s. After an incubation time of 7 min on ice the samples were
centrifuged for 5 min at 12.000 x g and 4 °C. The aqueous phasesw@ansferred to a new
tube and an equal volume of iceold isopropanol was added. Samples were incubated for
15 min at 4 °C and centrifuged at 14.000 x g and 4 °C for 10 min. The supernatant was
removed by aspiration and the pellet was washed twice with @ % ethanol with a
following centrifugation step for 10 min at 14.000 x g and 4 °C. The supernatant was

aspirated and the pellet was air dried and dissolved in 10 pl RNase free water.

2.2.8 cDNA synthesis

Prior to cDNA synthesis, the oligo dT primer was initidy bound to RNA. Therefore, the
following reaction mix was set up:

0.5 pl oligo dT primer (10 pM)

0.5 pl dNTPs (10 mM)

X ul RNA
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ad 6.5 pl RNase free water

This mix was then incubated at 65 °C for 5 min and for 1 min on ice. The actual synthesis

was perfoomed by adding following reagents to the mix:

2 pl'5 x Superscript IV buffer

0.5 ul DTT (0.1 M)

0.5 pl RiboLock RNase Inhibitor (10 U)

0.5 pl Superscript IV reverse transcriptase (100 U)

The final reaction mix was then incubated for 5 min at 25 °C, 20 mat 55 °C and was

stopped at 80 °C for 10 min.

2.2.9 Standard PCR

For the standard amplification of DNA fragments, a PCR reaction mix was set up in the

following way:

0.5 pl forward Primer (10 puM)

0.5 pl reverse Primer (10 uM)

0.5 pl dNTPs (10 mM)

2.5 plAdvantage 10x cDNA PCR buffer
50 ng DNA (or picked colony)

1 pl DreamTaq polymerase

ad 25 ul O

Cycling conditions, such as annealing and elongation times were adjusted individually to

the needs of specific primers and fragments based on conditions frofab. 16.

Tab. 16 Standard cycling conditions for PCR.

95 °C 1:00
95 °C 0:30 30

55 °C 0:45 cycles
72 °C 1:00
72 °C 5:00
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2.2.10 Amplification of RNA from adult trachea

Due to low amounts of RNA from dissected adult trachea, samples had to be amplified

prior to subsequent transcriptomic analyses. The RNA was transcribed to cDNA by using

an oligo dt primer and a cap finder primerth® AET AO OEA uvdéd AAD 1T £ OE
carried a tag, allowing the amplification primer to bind this tag in the subsequent

amplification.

5 ul RNA

0.5 pl oligo dt primer (10 uM)

0.5 pl cap finder primer (100 uM)

4 ul 5x Superscript IV buffer

2 ul DTT

4 ul dNTPs (10 mM)

1 pl MnCt

1 pl BSA (0.1 %)

0.25 pl RiboLock RNase inhibitor

1 pl Superscript reverse transcriptase

0.75 pl RNasdree HO

The reaction mix was incubated for 1 h at 42 °C and 15 min at 30 °C. With this modified
cDNA synthesis each sgle transcript carried a tag and could be amplified with one
universal primer, independently on the sequence or length of the fragment. The

amplification mix was set up as follows:

56.5 pl O

10 pl 10x LA buffer

10 pl MgCt (2.5 pM)

16 pl dNTPs (2.5uM)

2 pl amplification primer (10 puM)

5 ul cDNA

0.5 yl LA Tag polymerase

The reaction mix was split in two tubes containing 70 pl and 30 pl, respectively. The tube
with 30 pl was used to optimize for cycle numbers in order to prevent an

overamplification bias. The tube containing 70 pl reaction mix was stored on ice until
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appropriate cycle numbers were determined and later used for the final amplification.

The optimization tube was cycled for 10 cycles and 5 ul were removed and transferred to

a new tube. Every 3 additional cycles, another 5 ul were removed until a total numbei o

22 cycles was reachedTab. 17). The amplification mixes for each cycle number were

analyzed by gel electrophoresis and an appropriate cycle number was determinechel

tube on ice was then run for the corresponding number of cycles. Excessive primers and
xAOA OAI T OAA xEOE 300A#1 AAT 01 00O

I OAT AT OEAAO

DNA concentrations were determined in a Qubit using the high sensitivity dsDNgt.

Tab. 17 PCR gcling conditions for amplification of cDNA

94 °C 1:00

98 °C 0:30 X-
68 °C 5:00 cycles
72 °C 10:00

72 °C 5:00

2.2.11 Quantitative PCR

For the quantification of relative transcript levels, RNA was transcribed to cDNA as

previously described in chapter2.2.8 The concentration of cDNAamples was adjusted

to 5 ng/ul and 4 pl of samples were mixed with 5 pl gqPCRBIO SyGreen and 0.5 pl of each

forward and reverse primer (5 uM). The reaction mix was loaded into wells of 4&ell

plates and subsequently sealed with adhesive film. For all alyaes,rpl32 was used as

reference gene. Cyalg conditions for quantitative PCR (qPCRyvere set up as shown in

Tab. 18.

Tab. 18 Cycling conditions for qPCR.

95 °C 1:00

95 °C 0:30 30
55 °C 0:45 cycles
72 °C 1:00

72 °C 5:00

$ EAEAOAT OEAI

method. With this method, not only the treatment was compared to the control but also

CAT A AgDPOAOOETI

1 AOAT O AAOxAAI

each gene was normalized to the corresponding reference gen®32. Following equation

was used for calculation of relative transcript levels:
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:#4 tEget dénél CTreference gene
33 #14 Eeatm@ht% 3 # céntrol

Relative transcript levels = 2= #4

2.2.12 RNA sequencing

cDNA libraries were created either with the Nextera DNA flex Library Prefit. The
sequencing runs were performed on the HiSeq2500 and HiSeq4000, respectively.
Sequencing data of airway epithelial cells from '8 instar larvae and from adult CS
recovered flies was trimmed for adapter sequences and quality by using Cutadapt and
prinseq respectively. Mappings were done with Tophat based on the BDGP6 reference
and subsequent calculation of read counts was done with HTSeq. Differential expression
of read counts was performed with DESeq2 from the R Bioconductor package. For
recovery dda, an outlier replacement was additionally conducted. Visualization of data
was done in R by using the ggplot2 package based oisaore of normalized rlog values.
Differential expression of sequencing data of airways from 5 d and 15 CS exposed flies as
well as young and old flies were processed with the CLC genomic workbench software. In
brief, adapter sequences were trimmed and reads were normalized and mapped to the
BDGP6 reference by the RNAeq Analysis tool. Differential expression was calculated

with the Differential Expression for RNASeq tool.

Distance matrices for the comparison of adult CS exposed airways to young and old
airways were created by calculating euclidean distances based on PCoA plots. Distances
from CS exposed airways and correspondg controls were projected into the calculated

distances from young and old profiles.

2.2.13 Triglyceride measurements

Prior to body fat measurements, 5 flies or 5 larvae were weighed with a microscale in 2
ml screw cap tubes. Subsequently 3 zirconia beadg,6 z 2,8 mm) were added and the
samples were homogenized in 500 pl 0.05 % PBS/Twee2D using a bead mill
homogenizer. Homogenates were heated to 70 °C for 5 min to inactivate enzymatic
activity. Cell debris were centrifuged at 3000 x g for 3 min and the supeatant was
transferred to a new tube. A trioleate standard was treated the same way and was serially
diluted, starting from 100 pg/50ul to 3.12 pg/50ul. 50 pl duplicates of samples and

standards were loaded into wells of a 9avell plate. Absorbance at 540 m was measured
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using a plate reader and 200 pl infinity triglyceride solution prewarmed to 37 °C was
added to each well. After 30 min incubation at 37 °C the absorbance at 540 nm was
measured again. The amount of triglyceridewas calculated and normalizel to the weight

of the respective sample.

2.2.14 Metabolic rate measurements

Measurements of metabolic rates were performed as previously describ&d. Briefly, CQ
consumption of 10 d CS exposed flies was measured as a mean for energy expenditure.
For this respirometer-based assay, three pieces of soda lime were soaked withGHand

put into the respirometer. After the addition of a foam plug, 3 flies were added to each
respirometer and it was then sealed with putty. The respirometers were hung into dyed
water and the difference in height of liquid sucked into the capillaries before and after 2

h was measired, using ImageJ and converted to GOonsumption by following equation:

#/ Al A 2 3A 3A pTTT
EO®/Fl U I EO

2.2.15 Glutathione measurements

The measurements of total GSH and GSSG levels were carried out as previously described
by Vandeputte et al. and Rahmanet al. with slight modifications206.207, |n summary, 5
larvae or 5 flies were homogenized in 200 pl extraction buffer together with 3 zirconia
beads in a bead mill homogenizer. Total GSH (GSH + GSSG) was measured by adding 5 pl
sample homogenate or GSktandards to wells of a 9éwell plate. Equal volumes of DTNB

and glutathione reductase solutions were mixed and 30 pl of this mixture was added to
each well. After an incubation of 30 s to allow for the conversion from GSSG to GSH, 15 pl

I /ENADPH was addd to each well and absorbance was read immediately at 412 nm in

a microplate reader. In total] 5 readings weremade with a pause of 30 s between each

read.

For the measurement of GSSG, 2 phvihylpyridine were added to 100 pl sample
homogenates and GSSG standards to avoid oxidation of GSH to GSSG. The reaction was
incubated for 1 h at RT and excessive-nylpyridine was neutralized by addition of 6 pl
triethanolamine. After an incubation of 10 min, GSSG was measured as described &bov

for the GSH measurement.

41



Material & Methods

Values for reduced GSH were calculated by subtracting the amounts of GSSG from total

GSH amounts. The GSSG:GSH ratio was calculated for each sample separately.

2.2.16 Generation of fly lines

For the generation of the prx2540GALA4 linethe presumptive promoter region, a 1260 bp
fragment located upstream of the transcription start site, was amplified by PCRHKapter
2.2.9. For the generation of US overexpression lines, coding sequences were amplified
by PCR. Prior to cloning, PCR fragments were purified with SureClean Plteh. 19 shows

vectors, fragments andnethods used for cloning experiments.

Tab. 19 Overview of used vectors and cloning methods f or the generation of fly lines .

Fly line Fragment Vector Cloning method

Prx2540-2-GAL4 1260 bp, upstream| pBPGAL4.2::VP16UW Gateway cloning
of TSS

Prx2540-2 663 b, CDS pBID-UASC Restriction (EcoRl,

Overexpression Notl)

GstD5 655 bp, CDS pBID-UASC Restriction (EcoRl,

Overexpression Notl)

The promoter region for prx2540 was cloned by using the gatewagcombination cloning
method. Thereforg a mix consisting of 100 ng of fragment, flanked with attB sites and 100
ng donor vector pPDONR221 were filled up to 8 ul with TE buffer (pH 8.0) and 2 ul of BP
Clonase reaction mix was added. The mix was incubatedrfa@ h at 25 °C and 1 pl
proteinase K was added to stop the reaction for 10 min at 37 °C. Cloned plasmids were
OEAT OOAT O&I Oi AA ET O1T AEAT EAAITU AT I DPAOGAT O 3
ul bacteria and incubated on ice for 30 min. The solutiowas heat shocked for 30 s at 42
°C and diluted in 250 pl SOC media. After an incubation of 30 min at 37 °C and shaking
(500 rpm), the cells were plated onto kanamycin positive LB\gar (Lennox) selection
plates. To check for positive clones, colonies weragked with a pipette tip and used as a
template for PCR ¢hapter2.2.9). Positive clones were raised in kanamycin containing 1-B
Medium (Lennox) in overnight cultures and plasmids were extracted using the
NucleoBond Xtra Maxi Kit. To clone the promoter region of prx2540 into the destination
vector pBPGAL4.2::VP16Uw, a LR Chse reaction mix was set up by adding 150 ng
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pDONR221 vector to 150 ng pBPGAL4.2::VP16Uw and filling it up to 8 pl TE buffer. To this
mix 2 pl of LR Clonase mix was added and incubated at 15 °C for 1 h. To stop the reaction
1 ul proteinase K was added andncubated for 10 min at 37 °C. The transformation
process, selection of positive clones and plasmid extraction was conducted as described
above. Purified pBPGAL4.2::VP16Uw plasmid, carrying the 1260 bp long fragment was

sequenced forinjected into the w118 strain by BestGene (Chino Hills, USA).

The CDS for Prx2542 and GstD5 was amplified from RNA transcribed to cDNA and by
using primers containing two restriction sites for ECoRI and Notl, respectively. After PCR

amplification of fragments, they were puified with SureClean Plus by following the

i AT OEAAOOOAOGSEO DBOI O1T AT 1 08 "1 OEUASOE&dor WeteOE £E A /
digested with EcoRI and Notl FastDigest enzymes. Double digestions were performed by
Al TTTxET C OEA | Al O mdiadnedaddpladnds Weie Adatbdsy $ E CA

T4 DNA Ligase at 4 °C over night and inactivated for 10 min at 65 °C. The ligated plasmid
was incubated at 65 °C for 10 min to stop the ligation reaction and transformed into
AEAT EAAT 1T U AT I bA Osklecon 6f pasitive dloAes. IP@ified pBOIRIASC

carrying the cloned fragments were injected into the 18 strain by BestGene.

2.2.17 Recurrent dietary restriction

For the alternating dieting of recurrent phases of dietary restriction and the
corresponding control diet, flies were kept on the control diet (concentrated medium) for
4 d and were then transferred for 3 d to the dietary restriction diet. The CS exposure
lifespan of wtli8 flies was started on the control diet and after 4 d of CS eagure they

were transferred to the dietary restriction media.

2.2.18 Immunohistochemistry

For immunohistochemistry, tissues were dissected in PBS and fixed with 4 % PFA for 30
min at RT. Tissues were washed three times for 10 min each with PBST and subsequently
epitopes were blocked with 5 % NGS in PBST for 1 h. Primary antibodies were diluted in
5% NGS and incubated over night at 4 °C. Next day remaining primary antibodies were
washed three times for 15 min each and the secondary antibodies, diluted in 5 % NGS,
were incubated at 4 °C over night. Tissues were washed three times for 15 min each and

mounted on a slide in Rotimount and covered with a cover slip.
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2.2.19 Longitudinal sections from adult flies

Adult flies were anaesthetized using Clegs and wings were cuwith spring scissors and
pricked with needles, to allow subsequent fixation solution to enter the body. Whole flies
were transferred to 4 % PFA and incubated at 4 °C over night. Fixed flies were washed
three times for 15 min with 0.05 % PBST and embedded 7.5 % agarose. The embedded
tissue was cut with a Vibratome into 200 um thick sections. For visualization, sections
were either mounted directly in 80 % glycerol on slides or further treated for

immunohistochemistry.

2.2.20 Fluorescence microscopy

The visualization for microscopic pictures was done using the Zeiss Axiolmager Z1
equipped with an Apotome. Pictures of trachea from'8instar larvae were acquired by

applying a zprojection of 10 slices and maximum projection images were created.

Longitudinal sections from whole flies were visualized using the Zeiss LSM880 confocal
microscope. Therefore, sections from a bijal4, UASGFP line were stained with a GFP

booster probe to enhance the GFP signal in the specimen.

2.2.21 Statistical analysis

Statistical analyses were performed using the Graph Pad Prism 7 software. Data was
tested for distribution prior to statistical test. Parametric data was analyzed with students
t-test. For nonparametric data either the KolmogorosSmirnov or MannWhitney test

were used. Lifespan experiments were tested with the Legnk test.
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3 Results

31 #ECAOAOOA OiTEA Agbil OOOA OAAOAAO

parameters

COPDpatients suffer from multifactorial symptoms caused by the chronic exposure to

cigarette smoke (CS) or other inhaled irritants. In order to model these phenotypic

observations, a noveDrosophilamodel was established

To initially assessOEA A&EZEAAOO

(@}
m;

i £ KECAOAOMysiolody & E A

comprehensive phenotyping was conducted andeveral physiologic parameters were

analyzedin w1118 female flies(Fig. 7, Fig. 8). Therefore, symptomatic parameters thatare

observed in COPD patients were selected and testéat changes inDrosophila
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Fig. 7 CSexposure reduces lifespan and affects the physiology of Drosophila. A Lifespan analysis of
cigarette smoke (CS) exposed, femalel#s flies compared to untreated flies (Ctrl). Error indicators are

shown in dotted lines and represent standard deviation. n 80. B Body fat content of CS exposed flies

compared to untreated flies. Shown are the amounts of triglycerides (TAG) in relation tbe body weight
per fly. n =5. CMetabolic rate measurement of CS exposed flies compareduntreated flies. The volume of

produced CQwas measured per hour and fly. n = 11D Ratio of oxidized glutathione (GSSG) to reduced

glutathione (GSH) in CS exposdties compared to untreated control flies. n 6. Whiskers represent min to
max range ** = p<0.01, ** = p< 0.001.
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The most obvious and consequential physiologic parameter in COPD patients
undoubtedly is the lifespan. In the fruit fly,daily CS exposte for 30 min significantly

reduced the lifespanby about 70 % with a median lifespanof 12 d compared to46 d of

control flies (Fig. 7 A). Additionally, CS exposurdor 10 d significantly decreased the body

fat content in flies by approximately 68 %(Fig. 7 B). In contrast to thatan increased

metabolic rate was observed after 10 d CS exposurEhe metabolic rate is significanlty

increased by 75 % (Fig. 7 C). Moreover, the £ U6 O OAAT @ ET 1 AT OOAOQE
influenced by the exposure to CS. When exposed to CS for 10 d, the GSSG:GSH ratio is
significantly shifted towards the oxidized form of glutathione, indicating an increased

electrophilic stresslevel (Fig. 7 D).
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Fig. 8 CSexposure reduces locomotor activity of Drosophila. A Locomotor activity pattern of 10 d
cigarette smoke (CS) exposed 28 female flies compared to untreated flies (Ctrl). Dayand night-time
activities are emphasized in light and dark areas respectivelfyiean beam cosses were binned to 30 min
B Overall mean activity of 10 d CS exposed flies compared to untreated fli€d.ocomotor activity pattern
of 14 d cigarette smoke exposed #!8female flies compared to untreated flies. Dayand night-time activities
are emphasized in light and dark areas respectivel\D Overall mean activity of 10 d CS exposed flies
compared to untreated flies. Error indicators represent SEM. ns = not significant, *** = p < 0.001, h6=

Another important physiologic parameterthat is alteredin COPD patients is th@hysical
activity. A locomotor activity monitor was used to assss the fluSability to moveafter the

exposure to CSThe locomotor activity of CS exposedlies wasimpaired in an agerelated
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manner (Fig. 8). When exposed to CS faevendays,the morning activity peak is almost
completely diminished butthe overall locomotor activity is not significantly altered (Fig.
8, A, B). However, when flies were exposed to CS fordldaysinstead, both morning and
evening activity peakswere decreased resulting in asignificantly reducedoverall activity

(Fig. 8C D).

3.2 The airway epithelial response to acute CS exposure is chara cterized by the

induction of stress related pathways

Toidentify underlying mechanisms thatdrive the observed phenotypic changeqchapter
3.1), in response to CS exposure, transcriptomic analyses were perform&dherefore, the
response of the airwayepithelial cells to a short and acute exposure to CS was analyzed
in 34 instar larvae. After CS exposure for 30 min and 3 times each day, on two consecutive
days, trachea cellswere dissected from the animals and an RNA sequencingperiment
was performed.As $own in Fig. 9 the transcriptomic profile of tracheal epithelial cells
was modulated upon CS exposurgwith a total number of 179 differentially expressed
genes(DEGS). InFig. 9 A, the 50 strongest regulated genes are displayedn a heatmap
and many of themcould be associated withantioxidative properties, such agjlutathione
stansferases from different classes @std and gstg peroxiredoxins (prx2540) or
cytochrome @50 (Cyp6a23. Moreover, general stress response related genes such as
unpaired 2and 3 (upd2/3) were upregulated. A gene ontology (GOgnrichment analyss
based on all DEG&entified biological processes involved in the response to acute CS
exposure (Fig. 9 B). Next to redox homeostasis processes like oxidatieneduction,
response to oxidative stress or anion transport, there aralsodistinct pathways involved

in the response to CSThe ligands of the JAK/STAT pathwayupd2/3 and its negative
regulator socs36Bvere transcriptionally regulated and therefore the GO ternregulation

of JAK/STAT cascads enriched by a factor of 15. Markedly the GO termlutathione
metabolic processs enriched 28fold and includes a broad range ofysts and other
glutathione metabolism associated genes such as tiggutamate-cysteine ligase catalytic
subunit (gclg) and its modifier subunit (gclm). To check for upstream regulating
mechanisms ofthe GSH response, a transcription factor binding site analysis was
performed (Fig. 9 C). Therefore, the presumptive promoer regions of selected genes
were analyzed for binding motifs of the Nrf2 pathway transcription factor Cnc::sMaf

heterodimer. All of the selected genes shosd a high similarity scoreof above 0.85or the
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predicted Nrf2 binding motif called the antioxidant response element (ARE)The core
consensus sequence of all genés locatedin a range 1000 to 2000 bp upstream of the

transcription start site.
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Fig. 9 Transcriptomic profiling of airway  epithelial cells from 3 instar larvae in response to acute
CSexposure. wllis 3rd instar larvae were exposed to cigarette smok€CS)for 30 min, three times a day on
two consecutive daysA Heatmap of the50 most regulated geneswith a cutoff value ofp < 0.05.B GO
enrichment analysisof biological processes foall DEGswith a p-value < 0.05.CTranscription factor binding
site analysis for selected glutathione metabolism related DEGs for the Nrf2 pathway transcription factor
Cnc::sMaf heterodimer.

Based on the transcriptomic analyses, further approval to strengthen the assumed
involvement of Nrf2 and JAK/STATpathways in the response to CS was required.
Accordingly, a set offluorescence microscopyexperiments was performedin 34 instar

larvae in order to resolve the mode of action of botlidentified pathways(Fig. 10,Fig. 11).

Visualized by a reporter linethat is monitoring the transcriptional regulation of ARE
binding activity, CS exposurded to an activation of the ARE promoter(Fig. 10 A, B). Also
downstream of ARE, CS exposure indud¢he expressionof GstD1 and Prx254(QFig. 10
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G-F). Notably the GFP fluorescencef all reporter lines wasstronger towards the posterior

spiracles of CS exposed trachea and decredggadually towards the anterior end.

Ctrl

ARE

GstD1

Prx2540

Fig. 10 Activation of the Nrf2 pathway and downstream tar get genesupon acute CSexposure. 3™
instar larvae were exposed to cigarette smoke (CS) and compared to untreated larvae (C#l)B Posterior
end of 39 instar Larvae of anAREGFP reporter line.Arrow indicates GFP expression in trache&, D
Posterior end of dissected trachea from 18 instar larvae of a GstDiGFP reporter line.An additional
Al OEAI AU OO A-GFPEmtighdywBsapplied to enhance GFP signal intendityEPosterior end of
3rd instar larvae from a prx2540-GAL4 >UASGFP crossingArrow indicates GFP expression in trachea.
Moreover, the exposure to CS resuéidin anactivation of the STAT92E transcription factor
ET OEA £l U8 O Aig OLAMBY In A RpodeEliAd ireviich the expression of
GFP is controlled by the STAT92E promoter,sérong increase in GFP signaliasobserved

upon CS exposureAlso, this signalwas stronger towards the posterior spiracles.
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Fig. 11 CSexposure induces the activation of the transcription factor STAT92E. A reporter line that
expresses GFP under the control of the STAT92Eomoter was used to monitor the actiity of JAK/STAT
signaling.! T AAAEOQOET T Al Al OE AGFR @ntilddy Avesl agdlied to>ekhénEe GKP sigpal
intensity. A Posterior end of trachea from untreated 8! instar larvae (Ctrl). B Posterior end of trachea from
cigarette smoke (CS) expose8 instar larvae.

Regarding the combined outputs from the transcriptomic and microscopic analysesgcan
be concludedthat acute CS exposure induces\ariety of stress responsa in the airway
epithelial cells. Defined by the activation of JAK/STAT and iR these pathways seem to

play a central role in the response to short and acute phases of CS exposure.

3.3 Ectopic activation of the Nrf2 pathway increases lifespan in CS exposed flies

Concerning theaforementioned results from chapter 3.2, the Nrf2 pathway was assumed
to play a role in the response to CS. However, it is uncertain what that rogein detail. To
elucidate the potential effects ofan activatedNrf2 signaling on the airway epithelium the

pathway was ectopically activatedby both a pharmacologic and a genetic approach

To activate Nrf2 pharmacologicallythe agonist oltipraz was used.Oltipraz inhibits the
negative regulator of Nrf2 signaling Keapi%. The subsequent translocation of Nrf2 into
the nucleus induces the transcriptiorof target gene$09.210, As shown inFig. 12, treatment
of the AREGFP reporter linewith the Nrf2 activator oltipraz (400 puM, supplied with
media) resulted in an activated ARE binding motif in both larvagFig. 12 A, B) and adult
flies. To further validate the expression of downstream target genes, a qP@Rperiment
was performed and thetranscription of gstd5in airway epithelial cells from 34 instar
larvae was measuredAfter feeding with oltipraz, an activated Nrf2 pathway induced an

overexpression ofgstd5in the tracheaof wili8larvae (Fig. 13 A).
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Oltipraz

Larvae

Adult head

Fig. 12 Oltipraz ectopically activates Nrf2 signaling in larvae and adults . AREGFP reporter lines were
fed with oltipraz, supplementedto the media.A, B 3 instar larvae raised oncontrol media (0.5 % DMSO
solvent control) or media containing 400 uM oltiprazrespectively. C, D Heads from adult flies, fed for 5 d
with control media (0.5 % DMSO solvent controlpr media containing 400 uM oltipraz.

To evaluate the effects of an ectopically activated Nrf2 pathway, a series of lifespan assays
was performed. Therefore, wlll8flies were constantly fedwith 400 uM oltipraz, exposed
to CSand compared to flies fed on a solvent control diet (0.5 % DMS@s shown inFig.
13 B the application of oltipraz was beneficial for the survival of flies during C&xposure.
The median lifespan of oltipraz treated fliesvas 16 d andthus 14 % higher compared to
untreated flieswith a median lifespan of 14 dHowever, under control conditions without
CS exposure, oltipraz treatment hdvdramatic side effects regardinghe lifespan of flies.
The median lifespan obltipraz treated control flies was significantly decreasedy 26 %

compared to untreated control flies.
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Time [d]

Fig. 13 Pharmacologic activation of Nrf2 signaling by oltipraz enhances lifespan during CS exposure.
A gPCR analysis folgstd5 comparing trachea of untreated w118 3rd jnstar larvae (0.5 % DMSO solvent
control) with larvae raisedon a diet containing400 UM oltipraz. Shown are mean values andreor bars
represent standard deviation, n = B Lifespan analysis of cigarette smoke exposed¥s flies fed with 400
UM oltipraz (CS + Oltipraz) compared to CS exposed flies fed on a solvent control diet (CS)-GSrexposed
control flies either fed with 400 uM oltipraz (Oltipraz) or with the solvent control diet (Ctrl).n =100 - 115.
Error indicators are shown in dotted lines and represent standard deviation. * = p < 0.05, *** = p < 0.001

To potentially bypass the side effects of an unspecific and ectopic Nrf2 activation in the
whole animal by oltipraz, atissue specific, genetic approach was carried outTherefore,
an RNAinterference (RNAI) against Keapl was expressedpecifically in adult trachea
The Keapl-RNAIi was drivenin Breathless (Btl) positive cells and time dependently
controlled by using the TARGET systemThis btl-GAL4 GAL80> UASKeapl-RNAI
crossinginduced the transcription of the Nrf2 target genegclcin trachea from 39 instar
larvae (Fig. 14 A). The constitutive activation of Nrf2 in the adult trachea via th&keapl-
RNAIi was beneficial for the survival during CS exposure. With a mediafespan of 20 d
compared to 16 d of the corresponding responder control, theanstitutive and trachea
specific expression oKeapl-RNAireversed the effects of CS exposure B85 % (Fig. 14
B). However, this specific activation of Nrf2 still hal side effects under control conditions.
The lifespan of theuntreated Keapl-RNAI crossingwas significantly reduced by 18 %

with a median lifespan of 36 d compared to 40 d of theontrol crossing.
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Fig. 14 Genetic activation of N rf2 signaling by Keapl1-RNAi enhances lifespan during CS exposure. A
gPCR analysis oficlc comparing flies from a Btl-GAL4; GAL80 > Keapl-RNAI crossing(Keapl-RNAI) with
flies from the corresponding respondercontrol crossing wtl18 > Keapl-RNA (Ctrl). Error bars represent
standard deviation, n = 5B Lifespan analysis of CS exposed BHal4; Gal80 Keapl-RNAi crossing Keapl-
RNAI CS) compared with the coesponding responder control crossing W18 > Keapl-RNA (CS). Untreated
flies from the Btl-Gal4; Gal80 > keapRNAI crossing Keapl-RNAI Ctrl) compared to untreated flies from
the w118> Keapl-RNA corresponding responder control crossing. n 86 -97. Error indicators are shown in
dotted lines and represent standard deviation. *** = p < 0.001

Nevertheless, activation of Nrf2signaling is beneficial during chronic CS exposure and
significantly extended lifespan in Drosophila Both atissue unspecific and an airway
specific approach shareal these beneficial properties The specific inhibition of Keap1l in
tracheal cellswas more powerful than the treatment with oltipraz. Also, side effects in

control flies could be reduced usingan airway specfic, genetic approachvia Keapl-RNAI.

3.4 The GSH metabolism influences lifespan during CS exposure

Based on the lifespan prolonging effects of an activated Nrf2 signaling, it remained unclear
what exactly the mode of action in this response was defined by. Akeady mentioned
before, the Nrf2 signaling pathway is one of the main antioxidant response mechanisms
of the celP’. Characterized by the release of various antioxidants, Nrf2 induces the
transcription of several glutathione associated target genesFurthermore, the
complementing transcriptomic data from CS exosed larval trachea suggested the GSH
metabolism to lie downstream of Nrf2 signaling Fig. 9). Moreover, it was shown that the
exposure to CS led to a shift from theeduced GSH form towards oxidized GSSGrfoof
glutathione (Fig. 7 D). Hence, GSH metabolism might act as a gate keeper and potentially
mediate the responses to CS exposure in the airway epithelium. To examine the role of
GSH metabolism for lifespan determingon and thus identify crucial players, an extensive

analysis of GSH metabolism interventionwas conducted Fig. 15). Therefore, the GSH
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metabolism was manipulatedeither genetically or pharmacologicallyin CS exposed flies,

while the lifespan was analyzed for effects on the fly.
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Fig. 15 Manipulation of the GSH metabolism affects the lifespan during CSexposure. A Lifespan of
reduced GSH suppl@ented and cigarette smoke exposed (CS + GSH}#flies compared to untreated, CS
exposed flies. n = 104 108. B Buthionine Sulfoximine (BSO, 100 mM) supplemented #!8flies (CS + BSO)
compared to untreated CS exposed flies. n = 1@312. CCS exposed female flies from a B&al4 > UASx
crossing (Gox OE) compared to corresponding responder control crossing (& Ctrl). n = 96-100. D CS
exposed female flies from a B#AL4 > UASeroxiredoxin 2540 crossing (Prx2540 OE) compared to the
corresponding responder control crossing (Prx2540 Ctrl). n = 7178. ECS exposed flies from a BtEAL4 >
UASGstDS5 crossing (GstD5 OE) compared to the corresponding responder control (85 Ctrl). n = 657
100. F CS exposed female flies from a BBAL4 > UASTxr2 crossing (Trxr2 OE) compared to the
corresponding responder control crossing (Trxr2 Ctrl). n = 9@ 104. Error indicators are shown in dotted
lines and representSD ns = not ggnificant, ** = p < 0.01, *** = p < 0.001

Initially, CS exposed 18 flies were constantly fed with the reducediorm of glutathione
(GSH) The nutritive addition of GSH had no effects on the lifespan of CS exposed flies
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compared to CS exposed flies witha GSH supplementation fig. 15 A). In contrast, the
depletion of GSH negatively affected the lifespan of CS exposediflies. By inhibiting
the GSH rate limiting eayme glutamatecysteine ligase (Gcl) by application of the
compoundButhionine Sulfoximine (BSO), a significant reduction of lifespan was observed
(Fig. 15 B)211, With 12 d median lifespan, BSO treated é$ lived 33 % shorter, compared

to 16 d of the corresponding solvent control (HO).

Furthermore, a set of genetic and trachea specific manipulations of the enzymatic control
of GSH metabolism were conducted. First, the effect of an overexpressgik Gpeciically

in airway epithelial cells during CS exposure was analyzedp%catalyzes the conjugation
of GSH to KOz and enzymeactivity results in the formation of GSSG. The lifespan of this
Btl-GAL4 > UAS3px crossing was substantially reduced b0 % with a median lifespan
of 8 d compared to 10 d in the responder control crossing(Fig. 15 C). Complementing
that result, an overexpression of the two GSH to xenobiotic conjugation catalyzing
enzymes Prx2540 and GstD5 led to significantly reduced lifespan of CS exposed {lieg.
15 D, E) With a median lifespan ofl4 d, the BttGAL4 > UAS Prx2540 crossing reduced
lifespan by22 %, compared tol16 d of the corresponding responder control crossingAlso,
the Btl-GAL4 > UAS5stD5 overexpression led to a reduction of lifespan. With a median
lifespan of6 d, GstD5 overexpressing flies live@5 % shorter than responder control flies

with a median lifespan of8 d.

Since all overexpressed enzymesvhich are responsible for the conversion of GSH to
GSS@ed to reduced lifespan of CS exposed flies, it remained uncertain what the effects of
a shifted ratio towards GSH look like. To elucidate these effects, Trxr2 was specifically
overexpressed in tracheal cd$ (Btl-GAL4 > UASrxr2) and flies were exposed to CS. An
overexpressed Trxr2 in the respiratory system increased the median lifespan in flies of
18 d by 13 % compared tol6 d median lifespan ofthe responder control crossingflies
(Fig. 15 F). However, the untreated flies lived significantly shorter, compared to the

responder control.
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3.5 The airway epithelium differentially reacts to CS in a time-dependent manner

As a chronic disease, CORBually manifestsafter a long time of exposure to CS or other
irritants. To further explain the observed phenotypic changes in response to losigrm
CS exposure(chapter 3.1), a set of RNAseq analyses were performedwo different
periods of CS exposure were chosen in order to check for differentitdanscriptomic
profiles in a time and age dependent mannmeTrachea from 5 d and 15 d CS exposed?
female flies were dissected andgsolated RNAwere pre-amplified due to low yields during
dissection. Accordingly, RNA was transcribed to cDNA and PCR amplified priorRiNAseq

experiments.

The exposure to CSor 5 d resulted in a total number of 2881 differentially expressed
genes,compared to the age matche@nd untreated controls. Expression patterns ofCS
exposed and untreated sampleshowed clear differentiation between these treatments
(Fig. 16 A). The 50 most regulated genes are displayed fig. 16 A. Amongstmany
uncharacterized genes, both prx2540 splice variantwere strongly upregulated by 85 and
72-fold, respectively.Notably, many immuneresponseassociated genessuch as several
AMPs dpt, att, mtk, listericin etc.), the Imd pathway receptor peptidoglycan recognition
protein (pgrp) or kenny(key) were downregulated upon 5d CS exposure. A GO enrichment
analysis reveaéd the involvement of a broad spectrumof biological processes in the
response to CS exposureFg. 16 B, C. Enrichment analyses were performed for
upregulated and downregulated DEGs separately. Upregulated DE@®re mainly
characterized by morphologic processes, thategulate tracheal structure (Fig. 16 B).
Processes likeopen tracheal developmentegulation of tube sizeor dorsal trunk growth
are enriched by 4 to 8fold. Besidesstructure giving processes, general stress responses
such as wound healing, apoptotic processes, determination of lifespan or immune
response were also enriched but at lower enrichment scores with 2 to 4fold.
Furthermore, redox homeostatic processes likeoxidation-reduction or glutathione

metabolism processesvere alsooverrepresented.
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Fig. 16 Transcriptomic analyses of airway epithelial cells from 5 d CS exposed flies.A Heatmap for
the 50 most regulated genes upon GXposurew!118female flieswith an FDRcorrected p-value of< 0.05.B
GOenrichment analysis ofall 1576 upregulated DEGsShown are selected biological processes with @
value of< 0.05.C GOenrichment analysis ofall 1314 downregulated DEGs. Shown arselected biological
processes with a pvalue of <0.05.

Downregulated biological processesvere characterized by the enrichment of immune
system related biological processes likdefense response to Grapwositive bacterium Toll
signaling pathwayor antibacterial humoral respons€Fig. 16 C). These processewere
enriched 2 to 4fold. Next to detoxification processes likexidation-reduction processand
transmembrane transport, cilium related processeswere overrepresented. Cilium
movementwasthe most overrepresented biological process with an approximately-gold

enrichment score.

Compared to untreated control flies, he transcriptome of airway epithelial cells from 15
d CS exposed Wi8flies was characterized by the differential expression of 284 genes in
total. As already observed for 5 d CS exposed flies, the expression patterns of 15 d exposed
flies clustered well (Fig. 17 A). Among the most upregulated geneswere prx2540,
turandot (tot) and a variety of AMPcoding genes A GO ontology analysis reveadl
involved processeshat were significantly enrichedin response to a chronic exposure to
CSfor 15 d (Fig. 17 B, C).Upregulated DEGs were analyzed independently from
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downregulated genesBased on 192 upregulated DEGS&O termsdefense responsand
determination of adut lifespanwere enriched by 16 and 3-fold respectively (Fig. 17 B).
Moreover, manyoxidative stress related genes likgst, gclmor cyp9b2were upregulated
upon CS exposure. Hence, biological processesponse to oxidative stressd glutathione
metabolic processwere strongly enriched by 5 and 16 times.Interestingly, diverse
immune related GOswere enriched upon 15 d CS exposure. Biologicprocesses such as
humoral immune responseesponse to bacteriunor antibacterial immune responsevere

strongly enriched up to 24 times.

From 92 downregulated DEGs, only two biological processesould be assigned.

Cytoplasmic translatiorand chitin metabolic processvere both enriched 12-fold.

A B
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defense response to bacterium
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Fig. 17 Transcriptomic analyses of airway epithelial cells from 15 d CS exposed flies.A Heatmapof
the 50 mostdifferentially expressed geneaipon CS exposurén witi8female flieswith an FDR corrected p
value of < 0.05.B GOenrichment analysis ofall 284 upregulated DEGs. Shown are selected biological
processes with a pvalue of <0.05. C GOenrichment analysis ofall 92 downregulated DEGs. Shown are
selected biologi@l processes with a pvalue of <0.05.

To further evaluate the effects of CS exposure over different periods of time, in relation to
each other, DEGs of both comparisons were analyzed for overlappitrgnscriptomic
patterns (Fig. 18). Using a venn diagrananalysis, an overlap of 119 DEGwas observed

(Fig. 18 A). These commonly regulated DEGs were analyzed for biological process GO
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terms. As shown inFig. 18 B,both CS exposure periods sharedarious immune response
GO terms and redox homeostasis processedike oxidation-reduction processand
glutathione metabolic processinterestingly, GO termsfor DEGs that were exclusively
expressed in5d CS exposd airways, revealedinvolved morphology related processes like
open tracheal system developmentracheal outgrowth or maintenance of epithelial
integrity (Fig. 18 C). The obsered immune related biological processesmnate immune
response Toll signaling pathway and immune responseriginated from downregulated
DEGs after 5d of CS exposure

A B
defense response ————1
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Fig. 18 Overlapping and ex clusive transcriptomic patterns of 5 d and 15 d CS expogd airway
epithelia . A Venn diagramanalysisof DEGs fronb and 15 d CS expesl airways. B GO enrichment analysis
of biological processes for all 119 commonly shared DEGs> 0.05 C Enriched GO termsfor biological
processesfrom 2752 DEGs, which were exclusivelgxpressedin 5 d CSexposel tracheal cellsp > 0.05.D
Enriched GO terms forbiological processes fron 165 genes exclusivelyexpressed in15 d CSexposed flies
p >0.05.

The enrichment analysisfor 15 d CSexposed exclusive DEGgrevealed the biological
processesdefense responsehitin metabolic process, respse to oxidative stresand
proteasomemediated ubiquitin dependentprotein catabolic process Moreover, the GO
terms innate immune responsand response to bacteriumwvere enrichment by 5and 13
times respectively. Notably, theseterms were enriched due toupregulated immune-
related DEGs.These results were incontrast to immune related GOterms from 5 d

exclusive patterns,that were mainly defined bydownregulated immune-related DEGs
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3.6 The transcriptome from aging airway epithelial cells is characterized by an

activated immune system

The effects of cigarette smoke exposurdiffered in a time and age dependent manner,
when flies were exposed for different periods ¢hapter 3.5). Nonetheless, it was uncertain
how the effects of cigarette smoke exposure and the effects of an aging airway epithelium
could be distinguished or ifthey accumulate To assessthe effects ofan aging airway
epithelium, the tracheal transcriptome from52 daysold female wt118 flies were compared

to the tracheal transcriptome from seven days old flies.
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Fig. 19 Transcrip tomic analyses of airway epithelial cells from 7d and 52 d old flies. A Heatmap of
the 50 most differentially expressed genes of 52 dld w18 female flies (old) compared to 7 d old flies
(young) with an FDR corrected pvalue of <0.05. B GOenrichment analysis of all 127 upregulated DEGs.
Shown are selected biological processes with a-yalue of <0.05. C GOenrichment analysis of all 88
downregulated DEGs. Shown are selected biological processes with-agtue of <0.05.

The transcriptomic analysis revealed a total number of 219 differentially expressed genes
between the airway epithelium of aged and young flieg'he profile from aged flies showed

a strong increase in many immune related DEGAs shown in the heatmap from the 50
most regulated DEGs, amicrobial peptides were among the most upregulated genes,
such adlistericin, dro and dpt. An enrichment analysis revealed a broad range of involved

immune responses inold flies compared to young flies. Moreover, a set of xenobiotic

60



Results

response relatedgenes likemetallothionin were upregulatedin trachea from52 d old flies.
These genes led to an enrichment akdox homeostatic GO termsxidation reduction
processand metal ion homeostasiDownregulated DEGs were defined by fat metabolism
processes likefatty acid elongation fatty acid biosynthetic processr long-chain fatty-acyl-

CoA metabolic process

3.7 CS exposire induces age-related transcriptomic responses

To evaluate the hypothesis theCOPD might be considered as premature aging of thung,
the transcriptomic profiles of CS exposed and aged airways were compared for
overlapping patterns212. These patterns shouldpinpoint similarities or differences of the
airway epithelium between both conditions. With these findings, the hypothesis of an
acceleratedlung aging in COPD patients should further be investigated tonprove the

knowledge about the pathology of COPD.

Becausethe transcriptomic profiles from 5 d and 15 d CS exposed airway epithelial cells
showed substantially differences, both datasets were analyzed for potential similarities
to aging. Therefore, euclidean distances were calculated for genes of young and old
airways. The transcriptomic patterns of according genes from 5 d or 15 d CS exposed
airways and corresponding controls were then projected into the distances of young and

old airways.

As shown inFig. 20 A, airways from5 d CS exposed flies do not show a shift towards the
profiles of young or old airways, when comparing all genes to the age matched control
flies. However, the comparison of algenes which are assigned to the GO terdging,
revealed a significant shift towards profiles from young fliegFig. 20 B). Thisresult was
concomitant with a likewise shift towards young airways, regarding genes from the

Telomereassociated GO termsHig. 20 C).
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Fig. 20 Comparison of transcriptomic profiles from 5 d CS exposed and old airways. Euclidean
distances for young and old flies were calculated and according distances from 5 d CS exposed airways and
corresponding controls were projected into this matrix.A Comparison of profiles for all genesB Genes that

are assigned to the GO termi\ging are shown.C All TelomereGO term associated genes are displayed.
Whiskers show min to max range. ns = not significant, * = p < 0.05.

To further evaluate the observations in 5 d CS exposedeii, also 15 d CS exposed airways

were analyzed for alignment towards aging profiles(Fig. 21). For all analyzed gene

categories, there was a significant shift towards$ranscriptomic profiles of old airways

observed.
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Fig. 21 Comparison of transcriptomic profiles from 15 d CS exposed and old airways. Euclidean
distances for young and old flies were calculated and according distances from 5 d CS exposed airways and
corresponding controls were projected into this matrix.A Comparison of profiles for all geneB Genes that

are assigned to the GO termi\ging are shown.C All TelomereGO term associated genes are displayed.
Whiskers show min to max range. * = p < 0.05.
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Based on the observed shifts towards profiles from5 d CS exposed airways towardsld
airways, it remained unclear if that shift also expreses phenotypically. To assess an age
related effect of CS exposure on the fly, the telomere composition was analyzed by qPCR.
Therefore, genomic DNA wagxtracted from CS exposed flies and relative expression of

the retrotransposable elementHet-A was measired.
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0.0-
Ctrl CS

Fig. 22 Het-A expression of CS exposed flies. Genomic DNA from 10 d CS exposed flies was extractedia
analyzed forHet-A expression by gPCR: = p < 0.05.

As shown inFig. 22, the relative expression of thédet-Aretrotransposon was significantly
reduced upon CS exposure, compared to the expression of corresponding age matched

control flies.

3.8 The immune system modu lates lifespan during CS exposure

As shown in previous transcriptomic analyseqFig. 16, Fig. 17), the innate immune
system seens to be involved in a response to chronic CS exposure. Howevtre exact
mode of responsestill remained unclear. To further elucidate the role of the innate
immune system on the lifespan of CSxposed flies, the immune response was
manipulated in those flies. To unravel the effects of immune responses on lifespan
determination, survival analyses of genetically modified flies were performed. Therefore,
fly lines with modulated immune responses wee used. Since exposure to CS for different
periods led to contradictory statements about the involvement of immune responses, an

activated immune system was compared to an attenuated immune response.

First, a fly line that harbors a KO for Trabid was exm®d to CS and analyzed for lifespan.
Trabid is the negative regulator of IMD signaling and the absence of this regulator leads
to a constant activation of the NH * OOAT OAOEDPOEI T EAAOI O
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induction of IMD target gene&®2, Characterzed by the regulation of diverse immune
related genes, IMDmediates the immune system response irDrosophilaél. When
exposdal to CS, Trabid KO flies live significantly shorter than corresponding control flies
(Fig. 23 A). With a median lifespan of 12 d compared to 20 d of the control, TrabKiO
flies live 25 % shorter. Also, untreated Trabid KO flies live significantly shorter by 57 %

than the corresponding, untreated control flies with a median lifespan of 12 d compared
to 20 d.
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Fig. 23 A modulated immune system affects the lifespan of CSexposed flies. Manipulation of the
immune system in cigarette smoke (CS) exposed flie&.Lifespan of CS exposed Trabid KO flies compared
to corresponding CS exposed control fliesw(!118) and untreated control flies both, from the KO and the
control (Ctrl) B Lifespan of CS exposed flies that harbor a KO for all AMPs in the fly compared to the

corresponding control and untreated control flies from the KO and the controlError indicators are shown
in dotted lines and representSD *** = p < 0.001, n = 54 96.

In order to additionally evaluatethe obtained results from an activated immune system,
the opposite effects of an attenuated immune system were assessed. Based on the
observed differential expressio of diverse AMPs in response to CS, a fly line that harbors
a CRISPR/Cas9 mediated knoabut for 10 of the 14 known AMPsin Drosophila was
exposed to CS and compared to the corresponding genetic con#él As shown inFig. 23

B, the absence of AMPs significantly increased the lifespan of CS exposed flies by 50 %
compared to the corresponding genetic control. The median lifespan of AMP KO flies was
12 d compared tothe median lifespan of 6 d of thecorresponding control. In contrast,

untreated AMP KOiflies lived significantly shorter than corresponding control flies Fig.
23 B).
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3.9 CS cessationdoes not completely rescue CS induced effectsin Drosophila

As a chronic and irreversible disease, COPD causes long lasting phenotypic chariggts
persist even after smoking cessatioft4. In human patients, smoking cessation has
positive effects on thedeceleration of the progression of the diseasé&®. To evaluate long
term effects of CS orosophilg several physiologic parameters wre analyzed after 1Qd

of CS exposure and a subsequent recovery phdse 14 d of w1118 flies.

The CScessationafter 10 d CS exposuréed to a substantially increased lifespan b260 %
with a median lifespan of 42 ccompared to16 d from constantly CS gposed flies(Fig. 24
A). However, this cessation i not fully rescue the lifespan to the extenhof untreated
control flies. When compamg the lifespan after CS cessatiorto untreated flies, CS
recovered flies lived 10 % shorter with a median lifespan of42 d compared to 46 d(Fig.
24 B).

— CS
— CSrecovery

+ Ctrl

% survival
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e

80 0 20 40 60 80
Time [d] Time [d]

Fig. 24 CS exposure has longlasting and chronic effects on t he lifespan of Drosophila. A Lifespan of
CS exposed (CS), recovered flies after 10 d CS exposure (CS recovery) and untreat&d fies (Ctrl). B
Comparison oflifespan from CS recovered flies and Ctilies after an initial phase of10 d CS exposure. Error
indicators are shown in dotted lines andrepresent standard deviation. *** = p<0001, n = 80z 101.

Besides to an alteredifespan after CS cessatigmlsothe locomotor activity wasimpaired
after the recovery phasgFig. 25). After 10 d of CS exposure the locomotor activity of CS
exposed flies was not significantly reduced. However, after a cessation phase of 14 d CS
recovered flies showeda significantly reduced locomotor activity with approximately one
beam crossng in 30 min compared to two beam crosses oforresponding control flies
(Fig. 25 C D). To evaluate the effects ofan aging organism, additional comparisons for the
locomotor activity between 10 d and 24 d old control flies were made. As shown Fig.

25 E,the overall activity of 24 d old fliesis not significantly decreased compared to 10 d
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old flies. To assess whether there are longerm effects of CS exposure on the locomotor
activity, CS recovered flies were compared to flies exposddr 10 d to CS. Similar to
untreated control flies, the locomotor activity of CS recovered flieis reduced hut without

significant differences.
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Fig. 25 CS exposure has long lasting effects on locomotor activity that can be inhibited by cessation.
Locomotor activity measurements wereperformed with female w!!18flies and the activity was monitored
using a locomotor activity monitor system (LAM). A Locomotor activity pattern of 10 d CS exposed flies
(CS)and age-matched, untreated control flies (Ctrl) . B Overall activity of 10 d CS exposed flies compared to
control flies. CLocomotor activity pattern flies after a recovery phase of 14 d after an initial CS exposure
period for 10 d (CS recovery) D Overall activity of CS recovered flies compared to untreated control fliek
Overall activity of 10 d old untreated control flies compared taintreated control flies after atime period of
14 d. F Overall activity of 10 d CS exposed compared to CS recovelfids. Overall activities shown in
corresponding bar plots display mean bem crosses per fly in 30 minError bars represent SEMns = not
significant, *** = p < 0.001 n = 32
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Based on the observed impairments of CS on body fat content and GSH metaboliBig.
7 B,D), the effects of CS cessation should be examined for these parameténe reduced
body fat content after 10 d CS exposurd-{g. 7 B), could be rescued by recovery phase
of 14 d after CS cessation. Ae body fat contentof recovered flieswas not significantly
different compared to control flies(Fig. 26 A). Moreover, the increased ratio d GSSG to
GSHafter 10 d CS exposureHRig. 7 D) was reducedto the extert of the control flies after
the 14 d recovery phasekig. 26 B).
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Fig. 26 Cessation of CSexposure rescues impaired body fat content and redox levels. A Body fat
content of 14 d CS recovered female8 flies compared to untreated and age matched flies. Shown are the
amounts of triglycerides (TAG) in relation to the body weight per fly. n £0. B Ratio of oxidized gldathione
(GSSG) to reduced glutathione (GSH) of 14 d CS recovered flies compared to untreated and age matched
control flies. n =5-7. Whiskers showmin to max range.ns = not significant

It was shown that the cessation of CS exposure has beneficial effects on the physiology of
Drosophilaand could partly reverse CS induced effects-{g. 24-Fig. 26). However, the
exposure to CS has lontasting and chronic effects on the lifespan obrosophila that

could not be conveniently explained by examined physiologic parameter

3.10 CS exposure induces a long-lasting transcriptomic alteration after cessation

Even though the cessation of CS exposure had beneficial effects on the survival of flies,
this intervention could not fully compensate negative effects of CS treated flies cpared

to untreated ones(Fig. 24). This could not be explained by the examined physiologic
parameters(Fig. 25, Fig. 26), the underlying causes of this chronic impairment remained
unclear. To further elucidate potetial mediators in this long-lasting response, a RNA
sequencing experiment was performed.Therefore, airways from 14 d CS recovered

female w118 flies and age matched control flies weranalyzed.

A total number of 2461 DEGs resulted from the transcriptonic comparison of CS

recovered airways and untreated control airwaysAs shown in the heatmap ofig. 27,
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the 50 strongest regulated DEGs are displayedlhe most downregulated genes are the
turandot coding genestotX and totM. Besides totot genes there was a broad range of
immune related genessuch as various AMP coding genes likistericin, dipt, droor att
that were downregulated in CS recovered airways. Moreover, the gededelwas highly

downregulated. Diedel isnvolved in the determination of lifespar?6.
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Fig. 27 Tran scrip tomic analy sis of airway epithelial cells after CScessation. A Heatmap of the 50 most
differentially expressed genes of W18 female flies that were initially exposed to CS for 10 d with a
subsequent recovery phase of 14 d, compared to age matched and untreated control flies. Genes with an
FDR corrected pvalue of < 0.05 are shownB GOenrichment analysis of all 1254 upregulatedEGs. Shown
are selected biological processes with a-palue of < 0.05.C GO enrichment analysis of all 1207
downregulated DEGs. Shown are selected biological processes with-agtue of < 0.05.

To further investigate the biological meaning of these regated genes, a GO analysis was
performed. Upregulated and downregulated genes were separately analyzed famriched
biological processesand the 15 most significant terms were plotted irFig. 27. As shown

in Fig. 27, B, downregulated genes were strongly characterized by diverse immune
related GO terms likephagocytosis, innate immune response, response to bactemum
response to fungusMoreover, there were morphology related GO terms enriched in

downregulated DEGs sut asregulation of cell shape, dorsal closucg cell morphogenesis
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In contrast to that, upregulated DEGs were mainly defined by neural related GO terms
such asaxon guidance, synapse organizatiam synaptic transmission, cholinergi@ig. 27
B).

3.11 Protein restric ted diet s decrease lifespan during CS exposure

Based onsymptoms of undernutrition in COPD patientsit was suggested that nutritional
uptake has an influenceon the pathophysiology of the development of COP®. The
application of nutritional interventions was shown to have beneficial effects on the lung

function of COPD patients and improved disease burdés.

To examine the effects ofprotein availability during CS exposureon the lifespan of
Drosophila a chemically definedholidic diet was used!®. This diet allows for atargeted
manipulation of every single component of this diet.Based onpreviously reported
benefits of a dietary restricted(DR) mediafor lifespan<sup>220</sup><sup>220</sup>,
the effects ofa limited amino acid contentwere investigated in CS exposed fliéZ,
Additionally, as a further proveof importance of a dietary intervention, an amino acid
diminished diet waschosen CS exposed, femalel®8were cultured on the corresponding

diets andwere then compared toflies cultured on acontrol diet.

As shown inFig. 28, on DR media culturedlies with a protein to carbohydrate ratio of
1:16 (PC 1:16)lived significantly shorter than flies cultured on the control diet(PC 1:2).
With a median lifespan ofl0 d compared to26 d of flies on the control diet, the dietary
restricted media decreased lifespan by62 %. Concomitant to the effects of a protein
restricted diet, flies cultured on aprotein diminished diet (PC 1:50)lived even shorter
when exposed to CS. The median lifespan8 d s significantly shorter compared to both
PC 1:16 and PC 1:2 diets.
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Fig. 28 Protein availability affects the lifespan of CSexposed flies. A Cigarette smoke(CS)exposed
female wt118 flies cultured on mediawith restricted protein to carbohydrate ratios (PC).Lifespars of flies

on dietary restriction (PC 1:16) diet and protein diminished diet (PC 1:50) were compared to the control
diet (PC 1:2)during CS exposure. n 5. B CS exposedemale wAl18flies cultured on alternating phases of
dietary restriction and control media (recurrent diet), compared toflies kept on control medium.n = 101-

117. Error indicators are shown in dotted lines and represent standard deviation. *** = p < 0.001

As there wereno beneficial effectsof aDRintervention on the lifespan of CS exposetiies,
another approachwas carried outto mimic molecular effects ofDRintervention without
constitutively restricting the calorie intake. The lifespan prolonging effect of DR media
relies on reduced insulin and Target of Rapamycin TOR signaling, which in turn
increases stress resistanc®1z223, |n order to sustain these positive effects of DR signaling
but simultaneously bypass ngative effects of a caloe restricted diet, flies were kept on
alternating DR medium and control medium. Female #!8 flies were cultured on this
recurrent diet during CS exposure and lifespan was compared to flies kept constantly on
the control diet. Asshown in Fig. 28 B the lifespan of flies kept on the recurrent diet was
significantly reduced compared to kept flies on the control diefThe median lifespan o8B

d was reducedby 50 % comparedto 16 d of flies on thecorresponding control medium.

3.12 Nutriti on regulates body compo sition and GSH metabolism of CS exposed flies

The underlying causedor a reduced lifespanin the different dietary interventions were
not clear, so the body composition of CS exposed fliegltured on PC 1:2PC 1:16 and PC

1:50 diets was analyzed.

Flies cultured on the PC 1:2control diet had asignificantly higher body weightthan flies
on the protein restricted diets (Fig. 29 A). To further examinethis influence on the body
composition, body fatcontent and protein levels were measuredAs shown inFig. 29 B,
C, both, protein and body fat contents were not significantly alteredn CS eposed flies,
cultured on the three different diets.
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Fig. 29 Effects of nutritive intervention on body composition during CSexposure. Female w118 flies
cultured on diets with different protein to carbohydrate ratios (PC)and cigarette smoke(CS)exposed for
10 d.Flies on the control diet (PC 1:2) were compared ta dietary restriction diet (PC 1:16) and an amino
acid diminished diet (1:50). A Body weight of CS exposed flies on the three different diets.= 10. B Body
fat measurement of CS exposed flies cultured on the diets. The amaiot triglycerides were related to the
corresponding body weight per fly.n = 810 C Protein content of CS exposeélies cultured on the diets,
related to the corresponding body weight per fly. n 6-10. Whiskers represent min to max range. ns = not
significant.

Due tothe lack of dfferencesin relative body composition, it still remained unclear what
led to a reduced lifespan of flies onthe protein restricted diets during CS exposureTo
further explain thenutritive effectson lifespan, the GSH metabolisnwasanalyzedin w1118
flies onthe three different diets.As shown inFig. 30 A10 d CS exposetlies on the control
diet had significantly more total GSHGSH + GSS3@an flies onPC 1:16 and PC 1:50 diets
The amount of total GSHn flies on the PC 1:50 dietvas significantly lower than flies on
the PC 1:16However, the ratio from GSS® GSH wa significantly higher in control diets,
compared to both protein restricted diets (Fig. 30 B).
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Fig. 30 The GSH metabolism is affected during nutritive intervention of =~ CSexposed flies. 10 d
cigarette smoke (CS) exposedefale witi8flies cultured on diets with different protein to carbohydrate
ratios (PC) Flies on the control diet (PC 1:2) were compared to a dietary restriction diet (PC 1:16) and an
amino acid diminished diet (1:50).A Total glutathione (GSH) levels, calculated by the addition of oxidized
(GSSG) and reduced glutathione (GSH) related to thecording body weight.B Ratio of GSSG to GSH. 9=
10. Whiskers represent min to max range. * = p < 0.05, * = p < 0.01, *** = p < 0.001

3.13 CS exposureaffects the intestinal microbial composition

As previously shown, CS exposure had an effect not only the transcriptome of airway
epithelial cellsbut also on other physiologic parameters oDrosophilasuch as lifespan,
locomotor activity or body fat content(Fig. 7, Fig. 8). In order to investigate if there is a
direct crosstalk between the airway epithelium and other tissus, the microbial
composition of the intestine was examined. The gut and the respiratory system are

directly connected via the oxygen supplying terminal cells of the tracheal system

Female w118 flies were exposed to CS for 10,dDNA was isolated from intestinesand
subsequently a 16 rDNA sequencingexperiment was performed (Fig. 31). A principal
component analysis (PCoA) showed a distinct clustering betweentestines from control
flies and CS egxosed flies(Fig.31 B). As shown inFig.31 A, the abundances obperational
taxonomic units (OTUs) on the family levelare composed differently between both
treatment groups. In control flies, the majority of all annotated bacterial familiesvere
Anaplasmataceag whereas in CS exposed flies the most abundant familiegere
Lactobactillaceage Staphylococcaceaand EnterococcaceaeFrom these families, a total
number of 8 annotated OTUs were differentially abundant between both groups. Except
for Pseudomonas spmand Rhizobium sp.all other OTUs like Lactobacillus plantarum
Staphylococcus haemolyticusy Enterococcus faecaliwere heavily enriched in intestines

from CS exposed fliesompared to untreated flies
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Fig. 31 16S rDNA analysis of intestinal microbial composition from CS exposed flies. For the
microbiome analysis ofintestines, mnventional w!l8femaleflies were exposed to CS for 10.é\ Abundance
analysis for annotated OTUs on family leveB Principle component analysis (PCopof cigarette smoke
exposed (CS) and control flies (Ctrl)C Differentially abundant OTUs between CS exposed intestines and
untreated control intestines with an FDR corrected pvalue of < 0.05.

To further assess whether CS exposure not only has an effeah the microbial
composition but also on bacterial load, a gPCR experiment was performed. As shown in
Fig. 32 A, the intestinal bacterial load was significantly reduceafter CS exposure for 10

d by approximately 90 %. Based on the observed effects of CS exposure on the gut
microbiota, it was still unknown whether there also is communication from the
microbiota towards the host during CS exposureTo elucidateeffects of theintestinal
microbiota on the hosts physiologyduring CS exposurefemale w18 were initially made
germ-free. These germfree flies were thenexposed to CS andnalyzed for lifespan. As

shown inFig. 32 the lifespan of CS exposed and untreated flies did not significantly differ.
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Fig. 32 CS exposure reduces bacterial load, which has no effect on the lifespan determination . A
Female w18flies were exposed to cigarette smoke (C3$9r 10d, DNA from the gut was extractednd the
intestinal bacterial load was measured by qPCR with a V2 primer. n = 5. Shown are mean values with error
bars that indicate standard deviation B Convertional female w118 flies were initially made germ-free by
culturing them on media containing ampicillin (L00 mg/ml) , kanamycin (50 mg/ml) and tetracyclin (5
mg/ml) . These gerrfree flies werekept on the antibiotics medum, exposed to cigarette smoke (CSnd
lifespan wascompared to conventional CS exposed flies. ns = not significant= 87z 90.

3.14 The tracheal system changes during metamorphosis from larvae to adult flies

Due to the complex structure of the adult tracheal system, lacking experimental
approaches limit the accessibility to this tissueA novel experimental approach to extract

RNA from adult tracheal cells by dissection and the subsequent amplification of
transcribed cDNA was used to further characterize the transcriptome of adult trachea.

This dataset was compared with the transcriptome fron8 instar larvae.

3.14.1 The larval and adult tracheal system s have a distinct morphology and

transcriptome

During metamorphosis from larvae to imago the structure and physiology of the animal
drastically changes. Due tdhe remodeling of whole tissues like muscle, fat body or
ovaries, the respiratory systemmust adopt to these structural changesin order to
guarantee for oxygen supplyof all organs inDrosophila As shown inFig. 33 the rather
simple structure of the larval tracheal system changes structure after metamorphosis

to an adult fly.
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Fig. 33 Structural differences between the larval and adult respiratory system. A Specific GFP
expression in larval tracheal cells of a Nplp4 reporter lineB Tracheal specific GFP expression &
longitudinal section from a Btl-GAL4 > UASSFP crossing The GFP signal was enhancd®y using a GFP
booster probe.

Based on the structural changes of the respiratory system, it was supposed that theme
alsophysiologic changes of the tracheal system between both developmental stages of the
fruit fly. However, these differenceswere largely unknown and it was not clearwhich
molecular patterns definedlarval and adult trachea.To address this questionan RNA
sequenchg experiment wasperformed with larval and adult airway epithelial cells and

transcriptomic profiles were compared.
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Fig. 34 Transcriptomic profiles from  adult and larval airway epithelial cells. A Heatmap of DEGs from
adult wili8 airway epithelial cells compared to airway epithelial cells from W!18 3 instar larvae.B Shown
are the 39 most up and downregulated DEGs with an FDR correctedyalue of < 0.05Positive log: fold
change values represent DEGs upregulated iadult trachea, whereas negative values indicate DEGs
upregulated in larval trachea.
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Airway epithelial transcriptomes of both developmental stages clustexd well from each
other and a total number of 6464 genes were differentially expressednd the most
regulated genesare displayed inFig. 34 B. The mostupregulated genes in larval airway
epithelial cells compared to the adult tracha are larval cuticle proteins (Lcp) from
different classes Amongst thesegenes also cell morphology related genes likebstructor
(obst) were identified. In the adult systemare various receptors such as theaicotinic
acetylcholine receptor (hnAChR or the dopamine receptor (Dop2R upregulated.
Interestingly, compartments of the circadian clockvere upregulated in the adulttracheal
systemas well. The three upregulated genemelesgtim), period (per) and cryptochrome

(cry), indicate the presence of a circadian clock ithe adult respiratory epithelial cells.

Due to thehigh number of DEGsa complex network of connected genesesulted from a
network analysis. For visualization purposesthis network was converted toa dot plot,
that plots the number ofdirect connections to indirect connection for each DE@s shown
in Fig. 35 the DEGs with the highest number of direct and indirect connections are
displayed with red gene names.These genesvere locatedin the center of the network
and seem to be centralmediators in the remodeling of the tracheal system during
metamorphosis. Interestingly, a majority of these geneswere structure giving genedike
gapdh2, alphaTub56D, betaTub56Dor Act57B.
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Fig. 35 Simplified network analysis from the transcriptomic comparison between  adult and 3™
instar larval tracheal cells. Complex network analysis simplifiedin a scatter plot that displays all DEGs
Each dot represents ondDEG ands plotted againstits number of direct and indirect connetions to other
DEGs within the network. Red names displathe 30 DEGs with the most connection®isplayedDEG have
an FDR corrected pvalue of < 0.05.
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Based on thesegenes, a GO analysiwas conducted to identify involved biological
processesA total number of 146 GO terms were significantly enriched in adult trachea,
compared to larval 39 instar trachea.In Fig. 36 the 30 most significant GO terms are
displayed andreveal a broad array of involved biological process during the remodeling
of the respiratory system between larvae and adultThe majority of enriched GO terms
were signaling related proceses. These terms are involved in variougeneral responses
such asintracellular signal transduction Gprotein coupled receptor signaling pathwagr
adenylate cyclaseactivating Gprotein coupled receptor signaling pathwayAlsq more
specific signaling processes like neuropeptide signaling pathway deactivation of
rhodopsin mediated signalingvere enriched. Next to signaling GO terms theravere
behavior-related processes such asadult locomotor activity or courtship behavior

enriched during remodeling of the trachea.
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Fig. 36 GO enrichment analysis of adult vs. 31 instar larval airway epithelial cells.  Shown are the 30
most significant GO terms for biological processep-value < 0.05.
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3.14.2 The adult airway epithelium expresses components of the circadian clock

Interestingly, transcriptomic analyses revealed genes related to the circadian rhythm that
were upregulated in adult tracheal cellsTimeless (Tim), Period (Per) and Qryptochrome
(Cy) are involved in mediating the circadian clock inDrosophila24.225, This observation
was further approved by the GO analysis of biological processes, where circadian clock
processessuch ascircadian rhythm and sleepwere significantly enriched (Fig. 36). To
visualize thelocation of tim expressionin the trachea of adult flies a reporter-line was
used.As shown inFig. 37expression oftim was observedin the dorsal branches between
abdominal segmens one and twgo where thedorsal branch starts to sprout out into the

abdomen in oder to properly supply organs with oxygen.

Fig. 37 Expression of tim in the abdominal trachea. Filet dissection of a GFP reporter line that visualizes
timeless (tim) expression.Dorsal branches between the first two abdominal segments were analyzed for
expression.
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4 Discussion

4.1 Drosophila melanogaster as a novel model system to study CS induced effects

The major causefor the development of COPD is cigarette smoki#y Although there is
much known about the symptoms that cigarette smoking caus® it is still not resolved in
detail what drives these symptoms and how they interact with each other in further
diseaseprogression33. In order to improve our knowledge about this disease, functional
research that aims to understand the underlying mechanismss required. COPD is a
chronic diseasethat usually manifests after very long periods of time. That makes
research in the human system not only very time consuming but at the same time very
difficult to obtain reproducible results, enablingto draw robust conclusions aboutisease
development Hence, animal models are highly demanded for studying disease
pathophysiology??6. In this study a novel invertebrate model was introduced for the
research on CSinduced effects on the airway system and its c@equences on the
physiology of the organism. Findings in tis Drosophilamodel might later be transferred

to the human systemand contribute to our knowledge about the disease and finallgrive

the development ofnew treatment strategies.

Surprisingly, chronic exposure to CSresulted in the reproduction of major COPD
hallmarks in Drosophila Flies exposed to CS have a strongly reduced lifespan, impaired
activity, decreased body fat content, an increased metabolic rate and an increased
oxidative stress. All of these physiologic parameters are typically represented in COPD
patients®227%z229, Combined with transcriptomic analyses of respiratory cellsit is obvious
that CS induces a variety of response mechanisms that subsequently cause systemic
physiologic alterations of thefly. Interference with these responses is seemingly easy by
using pharmacologi@l or genetic approaches. Intervention results in the flycan be
uniquely screenedwith lifespan analysesand yield a powerful statement for the relevance
during CS @posure.The utilization of Drosophilatherefore seems reasonable to study the
effects of CS on the airway epitheliumAs previously described Drosophilaoffers several
advantages for the research on CS induced effects and prote$®e an effective and ugful

tool to potentially study COPD underlying mechanisms.
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4.2 Nrf2 signaling mediates the detoxification response and extends lifespan

during CS exposure by enhancing GSH metabolism

As described in 3.3, the activation of the Nrf2 binding motif AREnN the airways was
induced by exposure to CSHig. 10). In turn, activation of the Nrf2 pathway induced the
transcription of various target genes,that are related to an antioxidant responseA
transcription factor binding site analysisrevealed a potential regulation ofgstd2/5, gste7,
gclc and prx2540 by Nrf2 in response to CSKig. 8). Moreover, the ectopic activation of
Nrf2 either by the application with oltipraz or by introduction of a Keapl-RNAiresulted
in an activated transcription of gstd5and gclcrespectively. These molecules are known
components of the glutathione metabolism and are involved in maintaining the cellular
redox homeostasis.That implies the Nrf2 pathway to be a important regulator of
glutathione metabolism, assuming a corporate detoxification role of these pathways in

response to CS exposure in airway epithelial cells.

The cellular detoxification response is characterized by three distinct phasgghat
collectively assure for protection from xenobiotics. In phase | xenobiotics and
electrophilic stressors are rapidly reduced by antioxidants like cytochromeP450 or
peroxiredoxins. In phase Il xenobiotics are scavenged by GSH in order to be disposed from
the cell by transmembyane transporters in phase Ill.When looking at transcriptomic
analyses from CS exposeairway epithelial cells, this detoxification response is
represented at all phasesin Drosophila Phase | proteinslike Cyp6a and Prx2540 are
strongly overexpressed upm CS exposurdoth in larval and adult trachea Moreover, the
relevance of the GSH metabolisror survival during CS exposurevas shown in chapter
3.4. This phase llresponseseems to be a central mediator of the response to CS in airway
epithelial cells. Defined by the activation of several glutathione -Bansferases from
different classes(GstD, GstE)the conjugation of xenobiotics to GSpresumably is a major
mechanism to maintain the redox balance of the cellsThese conjugates can then be
excreted from the cell via multidrug resistanceproteins (MRP). The transcriptomic
analyses from 3 instar larval airway epithelial cells reveakd an overexpression of the
mrp gene upon CS exgsure, indicating arelevance presumably toenhanceclearing from

scavenged xenobioticghat originate from CS

As described in3.3 an ectopic activation of theNrf2 pathway was beneficial for survival

of flies and increased the lifespan after CS exposure. This constitutive activatioould be
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achieved by a unspecific, pharmacologial approach that had severe side effects in
control flies that were not exposed to CSApplication of oltipraz presumably not only
activated Nrf2 signaling in the trachea, via diffusion through the body, but also in other
tissues and therefoe induced artificial side effectsThese side effects couldlightly be
attenuated from a decreasén survival by using akeapl-RNAI. Nevertheless, the observed
increase in lifespan by the activation of Nrf2 signaling during CS exposure probably relies
on a subsequent activation of GSH related genébig. 13, Fig. 14). The screeningof
involved GSH metabolism players revealed not only the importance of this pathway but
also the complication in interfering with it. The availability of GSH is crucial for survival
during CS butdoesnot solely rely on total amounts of the peptide. As shvn in Fig. 15, A

B, addition of GSH had no effects on the lifespan of CS exposed flies. However, depletion
of GSHed to reduced lifespanAs GSHs crucially required for the survival of CS exposed
flies, it is rather equally important to keep the ratio of GSSG to GSH as low as possible. As
described in 3.4, overexpressia of enzymes that catalyze the conjugation of xenobiotics

to GSH led to a reduced lifespan upon CS exposure. Apparently, this decrease is caused by
an artificial and unspecific shift of the GSSG:GSH ratio towards GSSG, preventing GSH to
be an effective scaenger of xenobiotics. This assumption is further proved by an
overexpression of the opposite enzymatic step of GSSG reduction by Trxr2. Since the
ectopic overexpression of Trxr2 led to an increased lifespan upon CS exposure, it can be
concluded that an shifted GSSG:GSH ratio is beneficial for cellular survival. Presumably a
rapid reduction of GSSG to GShktreases GSH availability and therefore also enhances the

detoxification capacity and finally helpsfor survival during CS exposure.

Both pathways havebeen shown to be involved in COPD pathology before. Nrf2 signaling
was shown to be impaired in COPD patients and the reduced GSH form was identified to
be depleted upon CS exposure in human lur§8231, Thus, these pathways display
potential targets to milden the burden of an increased oxidative stress in order to protect
from cellular damage andmaintain proper tissue function. Intervention with these
pathways therefore could be a conceivable treatment option for COPD patient§his
might give ashort and rapid solution to decrease oxidative stress and prevent from
consequences that subsequently might arise. Geneti@magesor chronic inflammation
that result in a vicious arcle might be interrupted by interference with the Nrf2 and GSH
pathways.However,thesepathways appear to be extremely pleiotropic andare sensitive

to ectopic activation that can cause severe dg effects when brought out of balance.
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Therefore, an appropriate manipulation of these pathways is required to assure for
beneficial effectsupon CS exposure The targetedand lung specific intervention is

required to be tightly controlled for strength and time of application.

4.3 Airway epithelium responses to CS exposure are dose and age dependent

COPD is a progressive disease that is not only dependent on the dose and time of cigarette
smoking but also on the age of the patienThese multifactorial causes result in distinct
stagesof the disease that arauniquely characterized and correlate with severity of the
disease. Defined by th&obal Initiative of Chronic Obstructive Lung Disease (GOLD) these

four stages are categorized by measurements BEW?232,

However, these are onlyfunctional classifications of the airflow limitations and do not
provide information about the underlying mechanisms that drive these obstructions. The
understanding of disease progression requires theonsideration of basic knowledge for
distinct phases of COPDn this study three phases of CS exposure were analyzed that can
be compared to each other. The transcriptomicesponses of the airway epitheliumof 2 d
exposed larvae, 5 d and 15 d exposed adult flies shameicial similarities. The antioxidant
response in all three situations is commonly enriched to defend from oxidative stress
originating from CS. This aspecadditionally proves the importance for an appropriate
defense from oxidative stress in the airway epithelim and can be considered as a central

mediator of the defense response.

Besidesthe shared antioxidant response, there aresubstantial differencesbetween the
phases of CS exposur&heresponses toacute exposure to CS in'8instar larvae express
not only in an activated antioxidant response but also initiate structuralchanges As
shown in the GO analysis from CS exposed airway epithelial cells, the most upregulated
GO terms ardntestinal epithelial structure maintenanceand cell proliferation (Fig. 9, B).
These biological functions might be involved in remodeling of the tracheal system which
thereby adapts to potential damage caused by CS. These responses are ealytu
involved in repairing the damaged tissue and expanding the respiratory system to
compensate for these ruptures. Notably, this response is even stronger represented in 5
d CS exposed adult fliedJpregulation of proteasecoding geneslike mmplin 5d G
exposed airways presumablydisturb the protease/antiprotease balance and might

damage the tissueThe GO analysidrom 5 d CS exposed airwaysevealed numerous
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biological processes related to structural remodeling that were enriched in upregulated
DEGs Fig. 17 C).Surprisingly, these processes were not observed in airways from 15 d
CS exposed flies anymoreF{g. 17). It seems plausible that the remodeling of airways
appears rather early in the course of CS exposure and potentially is already completed in
flies exposed for longer periods. Tis would also implicate an obstructive effect of CS
AdDl OOOA rEsbiratorskstersiithat & ot reversible once it hasully established.
These presumable obstructions could finally be a determinant of lifespan in CS exposed
flies. The airflow obstruction in fruit flies might therefore mimic the situation observed in
CCPD patients. Understanding why these morphologic alterations appear and what

causes the remodeling can be kepr understanding the detrimental effects of CS.

Interestingly, the immune system is differentially involved in the response to CS in
different periods of exposure. In 5 d CS exposed airway epithelial cells a variety of immune
related genes are significantly downregulated. A GO analysis further proved the
involvement of the immune system by revealing immune related biological processes that
are enriched among downregulated DEGsg. 16 C). This obsenation is contradictory

to the situation observed in 15 d CS exposed airway epithelial cells. As seerfFig. 17,
many immune related genes are strongly overexpressed in response to 15 d CS exposure.
The activation of the immune system indicagsa chronically activated imnmune system in

older flies.

Concludingly, the comparison of different periods of CS exposuralso indicates a
progressive regulation of response mechanisms in the respiratory system. Thaguctural
and physiologicregulation presumably is not only dependat on the dose of CS exposure
but also on the age of exposed flies. These resutsmphasizethe importance of early
diagnosis for COPD in order to prevent the establishment of chronic phenotypes like lung
obstructions and inflammation to cause irreversibledamage.An early diagnosis in COPD

development could effectively slow down diseasprogression233.

4.4 The immune system is a central mediator for lifespan determination in CS

exposed flies

Based on contradictory results from transcriptomic analyses of CS exposed airway
epithelial cells with different exposure times, it remained unclear what rolethe

inflammation response plays. Triggered by exposure to CS, the immune system in the
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respiratory cells ofDros@hila react by releasing a variety of AM®and induction of other
immune related genes.This mirrors the situation of COPD patientswhere a chronic
inflammation is one of the major hallmarks of the diseasewhich is defined by an

increased AMP secretion of the airway epitheliud#234,

To evaluate whether this response is protective or detrimental, manipulations of the
immune system during CS exposureprovided information of its role (Fig. 23). As
observed from lifespan analysesan attenuated immune system is beneficial for survival
and its activation leads to premature death.These results strongly suggest a damaging
role of chronically activated AMPs in CS responses rather than protective roldsis not
known which mechanismsunderlie the observed lifespan extension of AMP diminished
flies during CS exposure. However, these results indicate a role beyond an antibiotic
function of AMPSs, which rather might act as signaling mediators upon chronic
inflammation induced by CS exposw. As previously described, AMPs are additionally
involved in releasing pro-inflammatory mediators, epithelial wound repair, epithelial
remodeling via mucin synthesis or chemotactic attractiof?5:237. The increasedrelease of
AMPs potentially is an overexaggerated response to compensate for CS induced damages
in the airway epithelium. Accordingly, the non-antimicrobial functions might further
contribute to the chronic and persistent damage of the airway epithelium aesed by CS
exposure. It seems plausible that the chronic inflammationand airway obstruction
observed in COPD patientare at least partly regulated by the increased release of AMPs
and other immune effectors Hence, depletion of AMPs might interrupt theigious circle

of chronic inflammation caused by the exposure to CS and therehyight contribute to
increased survival. Interference with AMP release has already been considered as a
treatment option of symptoms in COPD but effective strategies to benefiliamodulate
AMPs are still missing?3e.

The assumption of the immune system as a major determinant of ligpan during CS
exposure inDrosophilais supported by a recent observation of an association between
immune cells and the tracheal cells. It was shown that hemocytesservoirs are tightly
connected to the respiratory surface in adult fliez*°. With attachedhemocytes, especially
the Drosophila macrophagelike plasmatocytes,it is possible that these cells further
increase theimmune response in the airway epithelium upon CS exposurelasmatocytes
are involved in relaying inflammatory signals to other tissues by releasing the JAK/STAT

ligand upd3?39. JAK/STAT signaling is a known inducer of immune responses both in
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humans and Drosophil&40.241, As mentioned in chapter3.2 the JAK/STAT signaling
pathway is activated in CS exposed airway epithelial cells. Secretion of upd2 and upd3
therefore might be mediated not only by the airway epithelium itself kt also by

colocalized hemocytes.

In summary, the persistent activation of the immune system in the airway epithelium by
exposure to CS results in a chronic inflammation of the airways. This inflammation
presumablyis even enhanced by the immune systemself via the activation of JAK/STAT
signaling. It is uniquely shown in the novel CS induce®rosophilamodel, that achronic
activation of the immune systensignificantly reduces lifespan of CS exposed flies whereas
an attenuated immune responséncreases lifespan. Henceheimmune system represents

a critical player in lifespan determination and needs to be considered for intervention
studies in COPD. Appropriate treatment of the immune response seems to be essential in
order to adjust this abnamal reaction to a more physiologic levethat go beyond LABA,
LAMA or corticosteroid therapies Thesepharmacotherapy options targetthe inhibition

of inflammation but are quite unspecific, often accompanied by corticosteroid resistance

and outcomes in ofl CO® patients have yet not beercompletely clarified®.242,

The chronic immune system impairmentseems toestablish ina late phaseather than in
anearly phaseof CS exposureTherefore, it is even more important taliagnose symptoms
before they have established anctould causeirreversible damage.Early diagnosis of
COPD anctonsequentialtreatment to prevent establishing symptomsoriginating from

early life eventsmay serve to effectively milden disease burden.

4.5 CSexposure induces chronic and persistent effects that can partly be rescued

by CS cessation

As a chronic and irreversible disease, COPD and its phenotypes persist as soon as they
have once established even after smoking cessation. Though, smoking cessas@roven

to be beneficial forrestoring lung function and slowing down disease progressiofts.
However, it is still not much known aboutunderlying mechanisms oflong-term effectson

the airway epithelium, induced by cigarette smoking. By evaluating the effectsof CS
cessation inDrosophila underlying causes that determine the outcome of these effects

were evaluated
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An increased GSSG:GSH ratio after CS exposure could be rescued by CS cesEaiidzo],
indicating a shortterm and acuterole for the antioxidant response Hence, the GSH
metabolismis a fastacting processto effectively protect the cell from oxidative damage
Regulation of GH metabolismis a dynamic feedback mechanismand will be shut down
when no further GSH is requiredThus,CS cessation could neutralize the oxidative stress
caused by prior CS exposuteMoreover, the body composition of flies was affected by CS

cessation.

However, there still were CS induced effectdetectedeven after CS cessation for 14 d. The
physical activity of initially CS exposed flies was significantly reduced and even more
important, so was the lifespan. These two results suggest a loteym effect of CS
exposure, which is not reversible and cannot be rescued by CS cessation. As body fat
content and oxidative stress levels could not explain these persistent impairments of the
flies, transcriptomic analyses should reveal the mode of action in thesmpairments.
When looking at the transcriptomic analyses after 14 d of CS cessation in airway epithelial
cells it is obvious that processes like immune responses or structural alterationgere
substantially downregulated (Fig. 27). Interestingly, these processes were initially
upregulated either after 5 d or 15d of CS exposureThese results indicate that CS
cessation leads to a compensation response that tries toeverse the previous
impairments arising from CS exposure. Notably, the inflammation in airway epithelial
cellsis obviously reversible, which might be an underlying case for the rescued oxidative
stress by CS cessatiodue to reduced ROS secretion of the immune respond®esides a
reduced inflammation level, the transcriptomic analyses additionally revealed ra
underrepresentation of morphogenesisassociated GO termgFig. 27). This response
might also be a reaction to compensate fanitial remodeling in order to assure nofurther
progressing structural alterations. Combined with the so far unexplained chronic effects
of CS bothon the lifespan and physical activity, it can be hypothesized that structural
impairments of the airway epithelium might beresponsible for these effectsAs already
shown for COPD patients, early lifevents often directly determine the outcome of COPD
development in later stage&?*3.244, With results obtained from the Drosophilamodel, this
observation canbe supported and it even gives hints for its underlying causes. Since
inflammation, body composition and oxidative stress could be reversed, it is assumed that
the chronic effects of CS exposureely on the remodeling of the respirabry system.

Premature death of CS exposed flies, even after CS cessation therefore mightabe
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consequence of tracheal obstructions.This remodeling process is presumably not

reversible and is already completed in the early phase of CS exposure.

Moreover, the transcriptomic analyses revealed the genealiedel as one of the most
regulated DEG obtained from the RNAseq experimentThe cytokine Diedel has an
immunomodulatory function and is a known repressor of IMD signalirtf>.246, As already
mentioned, a downregulation of many immune related genes is observed after CS
cessation, that is surprisingly accompanied by adownregulation of the Diedel coding
gene Alack of Imd inhibition normally should lead to an activated Imd induced immune
response Thus, t is unclear why the immune response is attenuated after CS cessation. A
plausible explanation for this might be thatthis attenuation is Imd independent and
driven by other pathways. The most regulated DEGs after CS cessation are theX and
totM genes.These genes are known targets of the JAK/STAT signaling pathway and
inducers of bacterial responses in the fruit fly47.248, The downregulation of these genes
might be a potential causeof anattenuated immune response, indicating a crucial role of

the JAK/STAT signaling pathway for chronic responses to CS.

Diedel hasrecently been tightly associated with governing tissue aging and lifespan in
Drosophilet6, This study assumes Diedel to promote longevity via attenuation of the
apoptosis machiney, which may be a driving force of tissue aging. Increasing Diedel levels
were observed with age and arshown to be an effective countermechanismagainst age
related apoptosis and consequential loss of proliferative capacity. Hence, an increase in
Diedd acts as a gatekeeper of premature aging iDrosophila The strongly reduced
transcription of the Diedel coding gene in airways after CS cessation, suggesisatered
lifespan determination. The observed decrease in lifespan even after CS cessation might
be at least partiallyexplainedby an increase in apoptosis that is potentially driven by the

downregulation of Diedel.

The involvement of Diedel in the chronic response to CSxposure implies a direct

connection between CS induced effects aqmemature agingin the airway epithelium.

4.6 CS exposureinduced effects are age-related

COPD and aging share distinct mechanisms arlde diseasedevelopment is crucially
dependent on the aging proces8. Emerging theories propose that COPD might be

considered as premature ageing of the lurgz249. The aforementioned advantages that
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Drosophilaoffers (chapter 1.8), were utilized in this study in order to evaluate the relation
betweenCS induced effects and aginghe transcriptomic analyses ofCS exposed airways
were performed for two different time periods. This allows for an age dependerdnalysis

of a potential alignment of CS exposed and aging airways.

The exposure to CS for 5 d showed no shift in transcriptomic profilesegarding the
expression for all geneqFig. 20, A). Surprisingly, when looking at aging and telomere
associated genes, transcriptomic profiles from CS exposed airways shift towards profiles
of young airways Fig. 20, B, C). This result is contradictory to the assumption of CS
induced accelerated aging of the airways. A reasonable explanation for this observation
might be an earlyinduced response to compensate for CS induced effeci&he shift
towards young profiles, might be characterized by repair mechanisms, such ase
remodeling of airwaysto prevent damage. As seen iRig. 16, the transcriptomic response
to CS is defined by several enriched remodeling biological process&bese observations
are concomitant with a decreased immune response in 5 d CS exposed airwasshown

in transcriptomic analyses from aging airways, the involved biological processes are
mainly defined by an upregulation of immune responsesHig. 18). When looking at
distinct processessuch as the immune responsethe CS induced response leado a shift
towards transcriptomic profiles of young flies.Nevertheless, these mechaniseiseem to
be aging independent, since thdranscriptomic analyss across all gees shows no

significant shift neither to profiles from youngairways nor to profiles of from old airways.

However, short-term repair mechanisms are not persistent and break downrafter
continuous CS exposureThe transcriptomic profiles of 15 d CS exposed airway epithelial
cells show a significant alignment with the profiles from old airwaysAnalysisacross all
genes as well as aging and telomeassociatedgenes revealed aonsistentshift towards
profiles from old airways. This damage presumably impairs repair mechanisms in a time
and age dependent manner and hence leads to an aging like transcriptomic pattern.
Processes like an activated immune system in 15 d CS exposed airway epithelial cells
might be an urderlying factor for the shift towards old airways. An activated immune
system is a hallmark of aging and contributes to the aging procé8sHence, the observed
immune activation of 15 d CS exposed airways potentially is an initiator of an aging

related response of the airway epithelium.
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As the alignment of tanscriptomic profiles from CS exposed airways towards old airways
suggess, there might beagerelated features commonly regulated. To examine if there
are aging related effects, induced by CS exposure, telomere lengths were analyzed. As a
hallmark of aging, telomere attrition contributes to genomic instability*®. Transcriptomic
analysis of HetA by qPCR, revealed significantly less expression of Hetelements in
genomic DNA from CS exposed flies. The H&tretrotransposon is the most abundant
sequence inDrosophila telomeres?0. Hence, a reduction in expression levels of this
element implies a shortened telomeric sequencelThe observed elomere shortening
induced by CS exposurestrongly suggests age associated effects on genomic stability.
Impairment of genomic stability could be an explanation for observed phenotypic
alterations of physiologic parameters like reduced lifespan or reduced activit{chapter
3.1). As an underlying cause fortis effect, accumulating oxidative stresprobably drives
these impairments. The time dependent accumulation of oxidativetress would also
explain the differences between 5 d and 15 d CS expas airway epithelial cells
Potentially, a certain amount of oidative stressis eliminated by the host until it exceeds

a certain threshold. When this threshold is exceeded, the epithelial capacity of eliminating
the increasing oxidative stress presumably is to poor to protect from damage. These
oxidative stress induced effects might cause ageelated changes in a time dependent

manner and drive the shift of CS exposed airways towards profiles of old airways.

Combined with previously described results of an impaired immune systerfthapter4.4),
these transcriptomic datasets suggest that there are striking similarities between aging
and CS exposurdmpaired immunity as well as transcriptional alterations and telomere
shortening are hallmarks of agingand occurrence of these hallmarks contributes to the
aging proces$®. However, the exact mechanisms that underlie thee agerelated
responses of the airway epithelium is not clear. It is reasonable that these mechanisms
are highly complex andadditionally affect each otherin a yet unpredicted way. Thus,
gaining a deeperinsight into other hallmarks of agingsuch as proteostasis, stem cell
exhaustion or cellular serescenceis essential to further understand the observed age

related effects of CS exposure in the airway epithelium 8frosophila

However, the results from this study show that the responses of CS induced effects have
significant similarities to age-related effects.These observationsmight be an initial hint

to prove the hypothesis of COPD as an accelerated form of lung ageing.
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4.7 Nutrition is acrucial mediator of CS induced effects

From an evolutionary point of view, nutrient deprivation is one of the most challenging
factors for an organisn® survivalks!, Especially for COPD development, the nutritional
status of the patient is of crucial relevanceand undernutrition causes specific symptoms
like reduced body massdry mouth, stomach ache or impairednusclefunction252.253 The
assessment ohutritional statusin human patients isonly estimative and does partly rely
on subjective perceptior?>4. The lack of unbiased and standardized methods complicate

the reliable examination ofnutritive effectson COPD developmen®>.

The possibility of manipulating the nutritive uptake by using different media makes the
research ondietary effects during CS exposure very effective artdghly reproducible in
Drosophila As shown inchapter 3.11, areduction in dietary protein concentration
resulted in significantly reduced lifespan of CS exposed flieSurprisingly, flies fedwith
the DR medium (PC 1:16) died significantly earlier than flies on the control diet (PC 1:2).
As already mentioned, DR was shown to have lifespan extending properties t@ducing
insulin and TOR signaling, thus increasing stress resistar®é&223. Moreover, it has been
associated with enhanced phase Il detoxificatiomctivity256. The approach to maintain
these molecular effects of a DR diet without limiting protein availability could not reverse
the effects on lifespan Fig. 28). Supported by the result of a decreased lifespan of flies
fed on a protein diminished diet (PC 1:50Fig. 28), it is obvious that reduced protein
uptakeis detrimental for survival during CS exposureAlbeit thesenutritive interventions

did not alter the relative body composition, it resulted in weight loss Fig. 29), which is
similar to studies on malnourished COPD patientd’. However, it remained unclear which
mechanisms connect the observed reduction in lifespan and the loss of body weighhe
tripeptide GSHs synthesized from the three amino acids glutamate, cysteine and glycine,
and its production is dependent on availability of these componentsAs shown inFig. 30,
the total levels of GSHire substantially reduced in flies raised on botlprotein diminished
diets. This observation might explain the reduction in lifespan, as the cell cannot rely on
a reservoir of GSH to effectively protect from oxidative stresdlVith decreasing GSH
amountsalso the GSGG3H ratio decreased inprotein diminished flies. This finding might
be the consequence afmpaired GSH availability and the existing GSSG rapidly is reduced
back to GSH by compensating enzymatic activity of Trxr. Even thougfiie GSSG:GSH ratio
indicates less cellular oxidative stress, the overall amounts of GSH presumably limit the

elimination of ROSThe resulting increase in oxidative stress potentially causes damage
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to the tissue which consequently disrupts tissue functiorand ultimately might lead to

reduced survival of the organism.

These resultsunderpin the previously assumed high relevance of nutrition on COPD
disease managemernit’. Nutritional supplementation for COPD patients has already been
shown to be beneficiafor reducing the risk of COPD development anoh the progression
of the dieseasé&>7.258, Understanding the molecular underlying mechanisms of nutritional
impact on CS induced effects ibrosophila potentially may help to improve dietary
therapies for COPD patientsThus, prospective sreeningof the nutritional status of COPD
patients should be considered as a standard method for monitoring the development of
disease. Tailored and individual approaches to regulate nutritional upke would be a

simple but effective method to milden disease burden by attenuating symptor#fs.260,

4.8 The relation of the intestinal microbiome and CS exposure

Several factors like nutritional uptake, drugs or infection influence the microbial
composition that is habiting the intestinal tracg612263, The intestinal microbiome has been
associated with numerous physiologic processes that impact health of the hosarious

diseaselike obesity, diabeks mellitus or cancer are influenced by thenicrobiota 2642266,

To understand the influenceof the microbiota on the physiology of the host germfree
models are used to further elucidate these association3’. Germ-free models serve to
unravel microbial effectson disease developmer?8. The Drosophilamodelfor CS induced
effects described in this studyshould clarify the influence of the intestinal microbiota on
the survival during CS exposure. Ashown in Fig. 32, the depletion of microbes by
introducing antibiotic s to thefood had no effects on the lifespan of CS exposed flies. This
result implies that there areno direct influences of the microbiota on the survival of CS

exposed flies.

However, there was a vice versaeffect of CS exposure on the intestinal microbiot®@ased

on the alterations in bacterial composition, CSexposure seemsto cause conditions that

favor aremodeling of the intestinal microbiota. The exposure to CS did not only affect the

relative abundance of bacteria but also the total bacterial loathapter 3.13). This result

is concomitant with observations made in COPD patients where microbidlysbiosisis a

feature especially during acute exacerbatior#?. Since intestinal dysbiosis plays a pivotal

role in the pathogenesis ofntestinal bowel diseases (IBD)including COT ET 6 O addE OA A OA
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ulcerative colitis. It may be assumed that CS induced dysbiosis is a potential driver of
comorbidities in COPD patients. This assumption is strengthened by previous studies that
reveal COPD paents of having a higher risk of suffering from IBB70.271, The occurring
dysbiosis in COPD patients can potentially be used as biomarkers for disease management
and might serve as targets for futte therapies?®®. However, mechanismsthat modulate
the intestinal/respiratory axis during CS exposureare yet unknown. A conceivable
explanation for effects of CSmay be the systemic increase of oxidative stressand an
activated immunesystemduring CS exposureas previously reported in this thesisThese
aspectsmight be mediators of the observedlysbiosisin the gut. This assumption implies

a transduction of CS response$rom the respiratory systemto the gut. The mode of this
communication is unclear and it remains unsolved whether it is of direct or indirect
origin. This transduction might be mediated byincreased levels of circulating cytokines
that were also reported in COPD patient&’2273, The chronically released cytokines of
COPD patientstransit through the plasma, affect other tissues and cause systemic
inflammation2>. Therefore, it is considerable that these cytokines also drive an
inflammatory response of intestinal epithelial cells and indirectly influence the microbial
composition in the gut. InDrosophilathe situation might be very similar due to immune
cells sitting at the tracheal syster??°. These cels potentially relay this signal by secreting
cytokines into the hemolymph which transits the CS induced signal also to the gahd
promotes an inflammation in the epithelial cells Additionally, the tracheal system might
alsorelay the CS inducedignal in a direct manner through the terminal cellsPrevious
studies have demonstrated that the terminal cellsnteract with other tissues and also
influence the intestinal homeostasis by releasing the TGF OECT Al ET C
Decapentaplegi@s0.151, Therefore, it seems reasonable that teminal cells might also
release mediators upon CS exposure and directly impact the microbial composition of the

gut.

However, it is yet unknown how broad the capacity of terminal cellss to directly interact
with other tissues. Due to insufficient data abot the exact characteristics of tracheal cells
in Drosophila it remains ambiguous what exactly defines the intersection between CS

exposure and dysbiosis observed in th®rosophilamodel.
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4.9 The transcriptome of adult airway epithelial cells  reveals striking differences

to larval trachea and identifies circadian clock components

The lack of knowledge about the nature of tracheal epithelial cellespecially in adult
Drosophilalimits not only research on development but also on responses of the trael
cells to endogenous factors like CS exposuigence, further understanding of the tracheal
system might be beneficial for drivingrelevant research in this field. In this thesis, a
pioneering characterization of the adult tracheal transcriptome was pdormed. Providing

this novel dataset for research should improve research ah tracheain Drosophila

When comparing this datasetwith transcriptomic data from larval trachea, itbecomes
obvious that the tracheal system undergoes a dramatic change durimgetamorphosis.
Based orDEGf this comparison,numerous receptors such as nAChR, Dop2Blutamate
receptor 1B (GIuRIB) or Pyrokinin 1 receptor (PK1R) were differentially expressed,only

to name a few. The variety of differentially expressed receptors be&een both
developmental stages indicate a strong alteration in cellular signaling mechanisms. This
suggestion is further supported by a GO analysis for involved biological processes. Several
signaling related GO terms were enriched in the comparisons oflalt and larval trachea
(Fig. 36).

As the network analysis revealed, the central components in the remodeling of the
tracheal system during metamorphosis arestructure giving genes Fig. 35). This
observation is further strengthened by various obstuctor genes that are highly
overrepresentedin larval trachea.The obstgenefamily has chitin binding domairs andis
involved in chitin bundle assembly74. Therefore, it seems obvious that a differential

expression of structural genes might berchestrating the remodeling process.

Interestingly, this novel dataset already could help identifying new findings about so far
undescribed mechanisms in the adult trachea. The DEG analysis and the GO enrichment
analysis revealed theexpression of circadian clock components in the adult trachedig.

34, Fig. 36). Tracheal cells have yet not been known to possess a circadian rhythm.
Additional evidence from a reporter line in abdominal trachea strongly suggest the
existence of such components. Thim gene is a core component of the circadian clock in
Drosophila and its expression was associated with regulato cellular rhythm224, To

ultimately prove that these cells are rhythmically cycling, moreesearch has ¢ bedone
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in deciphering the role of circadian rhythm in tracheal cells and further knowledge ahd

distinct cell typeswill be helpful.

It is necessary tdurther elucidate cell identities tobetter understand the tracheal system.
Until now, it is not known if there are different types oftrachea cells and if sghow many
of them and what distinguishes themWith rising applications of singe cells analysist is

getting more reasonable to screen for cell identities with these approaches.

4.10 Future perspective of Drosophila to study CS induced effects

Results from this thesis prove hat Drosophilacan be used to study CS induced effects, that
not only mimic those seen in COPD patients. It can rather be used to elucidate urgeg
mechanisms which show striking similarities to those observed in the human system.
This novel model heped to understand the relationbetween CS exposureand processes
like the immune system, antioxidant responses, aging and other processes. Intervention
studies revealedtargets that increase lifespan during CS exposure. These findinggght
be transferred to the human systemin order to pinpoint prospective approaches for the
treatment of COPDpatients to eventually slow down or even stop disease progression.
For the perception of CS induced effects, it will be important to screen the airway
epithelium of Drosophilafor structural changes. In relation to other results, structural

analyses might give a hint for the biological relevance.

However, there are limitations for the use oDrosophilafor CS induced effects. The ¢k of
adaptive immunity undoubtedly simplifies research of the airway epithelium but does not
fully mimic the human system. Conclusions in thBrosophilamodel therefore need to be
validated and eventually adjusted for the human system. Moreover, the resatory
system of the fruit fly is not fully characterized and knowledge about cell identities are
still not resolved. In the human lung there are different types of lung epithelial cells such
as ciliated cells, goblet cells or neuroendocrine cells. In ordéo better understand the
mechanics of the response to C8 will be essential to have a fully characterized airway
epithelium. Single cell sequencing approachesf a CS exposed airway epithelium might

provide additional information about the pathophysidogy of COPD.
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Prip 6,61 20,50 0,0E+00
nNAChRbeta3 3,00 20,32 0,0E+00
Cyp6g2 11,24 19,20 4,4E07
CG13056 0,48 18,21 4,9503
RpL24 52,06 18,17 0,0E+00
Hand 7,15 17,65 0,0E+00
CG11699 2,86 16,83 0,0E+00
lectin-33A 5,70 16,28 7.3E12
Tsp42Eo 0,20 16,24 8,2E03
SmD1 0,24 16,24 8,2E03
CG11370 2,97 15,87 0,0E+00
Pkg21D 0,67 14,91 5,906
MtnD 8,79 14,60 1,3E11
CG13678 118 14,38 4,5604
CG42656 4,66 14,23 4,7603
Ing3 0,59 13,27 3,8E13
CG9572 1,12 13,25 12E11
RpL4 85,05 13,11 0,0E+00
mei-217 0,03 12,92 3,6E02
MtnE 4,15 12,54 7,4E11
regucalcin 26,65 12,31 0,0E+00
CG13679 0,41 11,61 4,2E03
up 6,35 11,60 0,0E+00
CG13068 3,15 11,48 1,8E09
Hml 7,44 11,21 0,0E+00
CG13606 1,00 11,21 1,7E10
SmB 0,78 10,78 2,2E06
MtnB 1,80 10,54 6,4E07
Amnionless 4,05 10,51 6,5E-14
SciB 1,79 10,46 4,506
Rab9D 0,41 10,45 3,902
RpLP1 111,50 10,42 0,0E+00
TpnC47D 0,49 10,38 3,3E05
UQCRC2 7.29 10,23 0,0E+00
NC2beta 1,26 9,92 6,3E10
CG7834 9,65 9,50 0,0E+00
pre-mod(mdg4)-Y 0,44 9,38 1,905
Mp20 26,16 9,25 8,7E12
CG45078 1,80 9,20 1,9805
Fuca 2,65 9,14 0,0E+00
CG8888 0,83 9,10 6,7E07
RpL13 61,35 9,03 0,0E+00
Ppn 11,71 8,95 0,0E+00
Vinc 3,36 8,90 0,0E+00
Twdlbeta 0,69 8,81 2,3E06
CG15021 0,47 8,69 9,7E05
Thiolase 4,77 8,68 0,0E+00
CG4038 0,34 8,58 3,1E04
CG46317 1,01 8,39 3,4E08
Cypl 127 8,33 2,7E10
CG10527 16,24 8,22 0,0E+00
CG11852 7,69 8,08 0,0E+00
betaTub60D 5,62 7,93 0,0E+00
Ccp84Ae 0,17 7.84 3,2E02
PPO1 4,90 7,77 4,4E14
TpnC73F 8,65 7,59 1,505
sta 60,39 7,45 0,0E+00
Nacalpha 28,96 7,44 0,0E+00
ImpL2 30,41 7,42 14E11
Mhc 8,24 7,35 6,8E12
Cpr64Ad 2,25 7,32 2,2E09
Murl8B 0,75 7,30 1,3603
CG9205 2,73 7,27 4,4E14
CG5612 2,83 7,26 2,704
Hsp70Bbb 0,44 7.24 4,4E02
ATPsynF 19,55 7,17 0,0E+00
CG2076 10,65 7,15 0,0E+00
Ets21C 1,47 7,13 0,0E+00
CG13044 0,55 7,07 8,8E03
Arcl 240,84 7,05 0,0E+00
LanA 3,61 7,01 0,0E+00
RFeSP 14,05 6,92 0,0E+00
Cubn 3,86 6,91 0,0E+00
CG3348 27,90 6,83 0,0E+00
CG43236 2,94 6,77 6,5E08
verm 2,98 6,76 0,0E+00
Nmdmc 7,26 6,75 1,0E13
Tm2 5,23 6,70 4,1E09
Sr-ClI 3,99 6,66 0,0E+00
Pex19 2,25 6,62 0,0E+00
CG46307 0,26 6,61 6,3E03
mthi2 4,06 6,57 0,0E+00
CG11752 4,51 6,50 5,6E11
TwdlE 0,39 6,47 1,5604
Pxn 4,06 6,37 8,4E08
serp 1,74 6,33 0,0E+00
Tpi 14,84 6,32 0,0E+00
CG3740 1,04 6,19 1,1E05
CG13674 0,31 6,17 5,6E03
CG4950 2,55 6,12 0,0E+00
Rpi 4,10 6,02 0,0E+00
PPO2 4,09 6,01 0,0E+00
CG43326 0,15 6,00 1,6E02
SPARC 17,50 5,98 0,0E+00
CG5532 6,97 5,97 0,0E+00
CG6891 391 5,96 1,011

LanB1 2,28 5,94 0,0E+00
RpL13A 71,65 5,93 6,4E-13
CG1943 12,14 5,93 0,0E+00
NtR 4,24 5,89 2,3E14
CG17002 0,46 5,89 4,1E07
elF3gl 14,40 5,89 0,0E+00
CG15353 19,29 5,81 2,0E05
Alr 1,88 5,75 4,313
RpLP2 30,57 5,66 0,0E+00
lectin-24Db 4,22 5,65 0,0E+00
fau 8,07 5,65 4,309
scu 7,34 5,61 2,3E14
CG6617 2,96 5,56 2,3E14
CG9815 1,13 5,52 4,1E09
CG5397 10,91 5,50 12E13
CG31038 4,76 5,47 0,0E+00
CG13807 161 5,46 2,3E07
CG14095 0,76 5,41 2,2E04
KIf15 0,39 5,38 1,6E04
GstD5 2,28 5,37 8,7E05
CG1907 4,14 5,32 4,813
CG5399 3,50 5,29 5,608
CG34446 1,63 5,28 1,7E03
CG14132 3,25 5,27 1,307
Ant 152 5,24 3,1E13
CG32512 5,14 5,21 0,0E+00
Act87E 3,24 5,21 1,9E06
Alas 11,54 5,18 1,4E10
CG6847 3,34 5,13 0,0E+00
AnxB9 35,25 5,10 2,913
CG15068 62,12 5,09 2,4E10
S0 0,35 5,06 3,1E03
CCT3 3,72 5,06 0,0E+00
Hsp70Ba 2,30 5,05 3,7E06
drd 7,33 5,04 0,0E+00
CG14879 1,20 5,03 1,4E04
a6 117 4,99 4,9E12
Pglym78 21,91 4,96 0,0E+00
CG4250 38,25 4,95 4,4E14
dj-1beta 4,88 4,92 0,0E+00
NimC1 2,53 4,91 0,0E+00
Fer2LCH 112,02 4,90 9,9E11
Muc30E 1,23 4,89 9,9E12
sktl 4,16 4,88 0,0E+00
Ptp52F 0,40 4,87 6,4E10
Rab9Fb 1,00 4,86 1,2E05
CG16786 0,55 4,83 3,1E08
inaF-A 0,66 4,79 1,7602
Msr-110 87,82 4,79 2,9E09
CecB 2,02 4,72 2,9504
cher 9,47 4,72 2,4E10
CG14327 2,38 4,71 3,2E07
CG45076 1,56 4,71 5,0E-08
CG8642 0,13 4,71 2,802
CG1942 2,53 4,69 2,4E08
betaTub56D 45,40 4,68 4,6E12
CG2157 5,92 4,67 13E11
CG42598 0,99 4,66 2,2E05
Myol0A 1,49 4,66 2,3E14
Gapdhl 32,20 4,65 1,8E13
wgn 8,08 4,63 0,0E+00
CG13069 1,16 4,60 6,9E05
Chi 1,15 4,60 1,1E09
CG13051 0,56 4,58 1,3E02
Spx 0,88 4,57 3,0E08
Cyp3i8al 1,18 4,56 1,2E09
CG8501 0,55 4,55 7,2E05
GVl 6,27 4,55 2,1E10
CG17065 171 4,54 12E11
Pgd 5,46 4,54 0,0E+00
RhoGAP5A 0,66 4,54 2,3E07
CG42516 1,09 4,53 2,2E08
CG31826 1,19 4,52 6,1E-05
CG4115 1,99 4,48 9,7E08
CG11876 6,73 4,47 0,0E+00
CG43646 0,54 4,45 9,6E03
CG8483 0,71 4,41 2,3E06
kraken 6,25 4,37 1,5E09
AIMP1 1,10 4,37 4,6E07
CG13639 2,38 4,36 1,3E05
SdhB 6,85 4,33 2,313
CG7049 0,67 4,31 1,5E05
eater 0,94 4,31 1,4E12
CG13516 1,19 4,30 7,1E07
CG13482 3,03 4,30 7,3E06
Kall 132 4,27 3,1E04
Cyp6a8 81,02 4,27 1,0E08
Act57B 24,35 4,26 1,8E07
gom 0,32 4,24 4,4E-04
CG6830 2,80 4,22 16E11
Ubgn 12,68 4,21 4,6E12
CG9626 0,98 4,21 1,1E02
Pym 0,83 4,18 4,8E05
Neurochondrin 2,73 4,17 6,3504
CG9577 157 4,17 3,5E07
kdn 573 4,14 2,3E14
Dat 16,43 4,13 4,6E09
abd-A 0,88 4,11 4,308
Scamp 8,16 4,10 0,0E+00
CG44085 2,55 4,10 2,6E05
Cyp313a4 3,11 4,00 85614
CG7322 4,13 4,08 3,3E09
vkg 3,03 4,08 0,0E+00
hemo 0,71 4,08 1,0E04
CG10131 2,04 4,07 1,2E07
CG5862 2,08 4,06 7,0E10
CG13367 0,93 4,06 2,1E06
zfhl 2,42 4,05 0,0E+00
Mic2 23,87 4,05 4,1E07
CG8740 9,93 4,04 7,2E11
ND-B17 4,87 4,04 8,5E14
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CG18107 21,06 4,03 1,506
LanB2 2,32 4,03 0,0E+00
Atu 0,80 4,02 4,2E09
Cpr62Bb 7,51 4,02 1,1E07
Capa 11,62 4,01 6,2E03
RpS19a 51,92 4,01 2,509
Gadd45 6,50 4,00 2,6E12
Rab40 4,29 4,00 0,0E+00
elF2alpha 3,50 3,99 1,6E13
Fpps 4,24 3,97 2,003
ninaD 0,44 3,96 7,005
mRpL48 1,23 3,96 1,2E04
CG2841 10,50 3,95 2,3E09
CG13067 20,63 3,95 2,6E06
dpp 1,47 3,94 2,2E11
Hsp70Bb 7,15 3,93 2,1E09
obst-E 0,63 3,93 4,0E05
Snap24 2,84 3,92 0,0E+00
CG10383 8,94 3.89 3,0E06
CG11073 4,85 3,88 1,6E10
1lp8 0,37 3,87 5,903
pre-mod(mdg4)-X 0,19 3,86 1,602
darl 5,52 3,86 3,8E12
Pgk 7,98 3,85 1,2E13
CG8312 4,33 3,85 7,013
Brms1l 1,61 3,85 3,0E-09
Rpn10 4,72 3,85 52E11
edl 2,20 3,84 2,7E12
CG6287 14,21 3,83 59E12
Hsp26 18,18 3,81 1,907
Sod2 5,53 3,80 2,314
CG2065 10,08 3,79 3,2E12
mirr 2,08 3.79 2,6E11
CG15065 7,02 3,78 1,2E04
geko 1,33 3.78 2,1E05
Xrpl 39,96 3,77 1,7E08
nahoda 4,63 3.77 12E12
ND-B14.5A 4,87 3,75 1,508
Traf-like 0,57 3.75 2,8E04
CG15186 0,39 3,75 4,7603
GstD10 1.45 3.73 7,1E05
CG1882 3,61 3,73 2,3E11
CG9372 10,41 3,72 2,310
Prm 4,47 3,72 4,007
CG42488 0,34 3,72 8,2E03
sona 1,76 3,70 1,710
CG5191 2,65 3,70 13E11
Hr38 2,72 3,69 1,7E05
Osbp 132 3,68 2,7E12
trh 5,93 3,68 2,2E12
eEFlgamma 50,49 3,67 5,6E08
wmd 1,24 3,67 1,908
Cyp6a2 9,29 3,66 1,2E06
fig 0,94 3,65 3,506
AdamTSA 4,33 3,64 12E11
Tspo 18,98 3,64 7,7E12
ND-75 5,86 3,64 0,0E+00
CG7512 0,33 3,62 9,4E03
Rpni3 4,75 3,62 1,710
Secl13 2,26 3,59 7,912
boi 0,42 3,59 4,0E02
CG5913 0,75 3,58 3,3E05
CG9119 4,19 3,58 3,508
CG34179 0,35 3,57 1,702
arg 174 3,56 2,0E02
Mf 8,57 3,55 7,4E06
CG32170 5,65 3,55 2,2E09
Gp93 13,62 3,54 6,1E09
CG12065 524 3,54 2,9E11
awd 59,92 3,53 2,2E10
Hsp60A 9,62 3,53 2,9E11
CG6175 1,49 3,53 1,7E08
CG42246 20,20 3,52 8,3E07
Trxr-1 8,71 3,52 2,9E11
Act42A 13,90 3,52 6,3E11
CG30281 3,77 3,52 19E10
topi 0,78 3,51 8,2E04
SnRNRU1-C 1,29 3,51 3,904
CG43351 3,90 3,51 2,503
CG13551 3,73 3,50 1,2E05
DCTN3p24 1,93 3,50 2,3E06
mfas 55,53 3.49 5,7E07
CG11413 0,75 3,49 8,6E03
CG43448 0,58 3.49 2,502
CG4998 0,85 3,47 4,7605
Tapdelta 10,36 3,47 2,0E09
RnpS1 1,15 3,46 4,3E05
cv-2 3,35 3,46 12E11
Vps29 2,61 3.45 8,2E-09
ImpL3 1,83 3,45 1,8E07
per 0,71 3,45 6,0E11
CG43897 7,25 3,45 3,6E07
Tangol4 1,41 3,45 7,9807
tn 1,32 3.44 6,4E07
Hrs 2,92 3,43 1,1E11
ush 1,86 343 0,0E+00
cwo 9,32 3,42 2,7E11
| _alphaTub84B 57,30 3,42 1,3607
mfrn 5,24 3,41 2,3E14
pot 10,32 341 3,4E09
GstD4 0,91 341 5,0E04
CG7272 87,99 341 1,1E05
Tep3 5,36 3,40 7,6E08
uif 141 3,39 1,0E10
CG34171 1,12 3,39 2,506
Cisd2 8,20 3,38 4,9E09
CG15673 4,19 3,37 1,008
Refl 2,35 3,37 5,3E09
CG42245 0,63 3,36 19804
Trpgamma 0,36 3,35 4,7602
Nf-YC 1,25 3,35 3,3E09

RabX1 1,74 3,35 5,2E11
CstF64 0,58 3,34 9,5E05
CG42837 8,66 3,34 67611
CG8927 0,64 3,34 1,3E02
RpS2 71,89 3,33 4,2E06
CG17127 0,55 3,33 2,2E02
1(1)G0004 0,28 3,33 2,2E02
CG8012 240,83 3,33 4,2E05
Shroom 6,03 3,33 4,7E10
PSR 1,48 3,33 1,6E07
I)tid 0.35 3,31 8,104
CG10359 1,21 3,31 9,007
ham 0,44 3,31 3,9504
MrgBP 1,60 3,31 2,5604
CG43630 4,53 3,30 1,6E02
Viilb 1,78 3,30 2,3E06
colt 4,46 3,29 1,1E07
tgo 2,53 3,29 1,8E09
Muc96D 0,75 3,27 2,1E07
oX 16,85 3,27 3,7E09
Col4al 5,21 3,27 8,2E09
RhoGAP16F 0,52 3,25 2,905
PGRPLB 0,66 3,25 8,6E:05
dod 1,97 3,24 2,2E06
vri 7,81 3.24 1,2E08
Hsp70Bc 1,83 3,24 2,6E07
rush 4,65 3,23 52E12
CG9095 1,99 3,22 7,1E08
cib 38,90 3,22 7,7E07
CG5180 0,82 3,22 3,2E05
CG5554 2,74 3,21 4,307
e(y)1 0,60 3,20 1,7604
CG9692 0,48 3,20 4,6E04
betaTub97EF 3,88 3,20 5,5E10
vig2 4,33 3,19 1,1E08
CG17190 5,82 3,19 1,907
Grasp65 2,90 3,19 2,1E10
Hakai 0,21 3,19 6,2E-03
CG31908 2,00 3,19 1,8E09
CG17187 0,56 3,18 3,403
Rrp4 0,54 3,18 1,2E03
Hmg-2 1,17 3,18 8,1E06
CG7365 0,66 3,17 3,1E04
CG4927 1,36 3,17 3,1E05
CG8046 0,72 3,16 4,0E06
Cpr97eb 0,91 3,16 1,6E02
Vtal 3,12 3,15 2,5E09
CG12991 3,97 3,15 2,1E12
Diapl 19,24 3,14 1,2E07
CG12279 1,86 3,13 2,0504
CG13117 10,33 3,13 1,4E08
CG43210 0,69 3,13 4,0503
UQCRC1 13,50 3,13 8,2E09
CG13204 0,81 3,12 2,504
TRAM 199 3,12 8,0E10
CG42327 5,22 3,11 6,2E-08
bic 20,70 3,10 7,0E10
insc 2,68 3,10 6,2E-08
CG3760 2,28 3,09 9,909
MIp84B 4,38 3,09 9,608
spz3 143 3,09 5,8E-09
CG4119 1,15 3,09 2,7E10
fs(D)Ya 0,12 3,09 3,1E02
CG7470 6,55 3,09 7,3E08
CG34398 2,53 3,08 1,4E07
Karl 3,22 3,07 7,2E08
GstD3 12,19 3,07 1,9E06
CG10103 6,80 3,07 2,511
Sec6lbeta 3,44 3,06 8,9E05
trbl 4,18 3,06 9,0e08
RYBP 1,90 3,06 7,0E11
CG5023 3,15 3,04 4,0E02
CG5162 50,99 3,04 1,7E05
Traf4 144 3,04 1,6E09
grsm 2,90 3,04 1,0e07
pck 4,39 3,03 1,0E07
CG11122 0,86 3,03 1,9809
Adgf-A 171 3,02 5,7E08
TpnC25D 2,01 3,02 1,1E02
Fas3 4,74 3,02 6,5E-09
out 6,85 3,02 4,0e07
CG12075 0,66 3,02 2,5E08
CG18659 3,40 3,02 1,2E10
CG12056 101 3,01 1,2E03
CG2781 3,40 3,00 1,8E06
pio 4,31 3,00 2,0E07
DOR 8,02 3,00 1,7E08
CG2310 1,19 3,00 1,6E04
Acp36DE 1,29 2,98 3,4E08
LamC 6,63 2,98 2,9E08
CG10970 1,28 2,98 1,503
CG17108 6,45 2,98 5,1E-06
GstD2 3,21 2,97 8,2E05
CG17189 2,04 2,97 1,2E03
cora 15,87 2,97 1,9E06
CG40006 184 2,96 2,9E09
elF2Bdelta 1,05 2,96 1,9E06
CG30273 1,79 2,96 6,9E-06
CG13082 7,76 2,96 3,8E05
CG32091 6,40 2,95 4,2E09
CG6908 6,53 2,94 6,3E-05
laccase2 1,51 2,94 3,0E07
CG16820 12,30 2,94 2,504
levy 25,17 2,94 2,6E09
CG3777 2,12 2,93 5,405
CG9536 2,61 2,93 1,1E09
firl 0,79 2,93 2,0e04
CG42496 1,58 2,92 8,2E06
CG11802 0,43 2,92 3,6E03
CG11147 21,15 2,91 1,5E05
CG5854 4,55 2,91 1,3E06
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CG5999 0,48 2,91 3,2E02
mthl9 0,62 2,90 1,6E05
jbug 10,37 2,90 9,3505
CG11444 3,55 2,90 5,2E08
Pura 5,94 2,89 3,4E-08
CG30411 1,65 2,88 6,2E05
form3 5,20 2,88 1,006
Nplp3 1,27 2,87 65,0503
CG8112 2,13 2,87 3,3E05
CG32816 0,59 2,87 7,1E04
Prx5 13,19 2,87 3,3E09
CG13003 154 2,87 9,6E06
Myo31DF 9,85 2,86 2,2E07
bru2 2,59 2,86 1,2E09
ana 1,37 2,85 2,302
srp 3,42 2,85 3,3E08
CG15611 6,23 2,84 9,9E08
CG5080 6,10 2,84 7,708
Tsp42Eg 6,91 2,84 6,8E05
Mrp4 3,52 2,84 2,7E08
Dbi 32,69 2,83 6,0E06
Moe 13,26 2,83 3,3E06
Lasp 3,63 2,83 4,809
Atg3 2,66 2,83 2,907
grass 317 2,82 3,0E06
CG32396 0,38 2,82 2,903
Vrpl 6,93 2,81 2,4E08
yellow-g 0,32 2,81 1,702
stv 15,35 2,81 7,0E06
CG6310 3,95 2,81 3,504
tty 4,46 2,81 4,8E05
btz 0,93 2,81 9,4E08
Nup93-1 1,65 2,80 2,0E07
CG14777 1,23 2,80 3,6E05
CG4511 3,04 2,80 5,2E08
yki 3,05 2,80 2,106
CG5151 2,90 2,80 4,9E08
WUpA 10,97 2,79 1,7603
RpL39 126,76 2,79 7,4E06
Hmgcr 1,70 2,79 2,4E-06
CG12171 4,11 2,79 1,8E07
CG42711 3,82 2,78 2,2E04
Hmgs 6,42 2,78 2,7E04
alpha-Est10 2,67 2,78 2,4E-07
chas 172 2,77 6,3E08
Cpré7B 0,97 2,77 2,1E02
sol 1,00 2,76 6,4E07
NimC2 0,53 2,76 7,3E04
RpL35A 96,19 2,76 7,7E05
Mctl 1,72 2,75 1,9805
CG8788 1,66 2,75 2,506
Sf3b5 3,36 2,75 7,0E05
Samuel 2,00 2,74 2,9E09
rgn 15,56 2,74 1,9805
Tollo 3,86 2,74 3,1E06
Cpr57A 0,20 2,74 4,2E02
Ppcdc 1.28 2,74 6,8E05
CG6163 0,79 2,74 3,0E04
FK506-bpl 1,65 2,73 1,4E05
CG11686 9,03 2,73 3,2E05
peb 0,97 2,73 9,5E07
gbb 3,23 2,73 4,906
Hsp70Ab 20,06 2,73 1,304
CG42237 0,30 2,73 3,6E02
CG33260 2,43 2,73 1,7E04
how 4,24 2,72 9,0E08
CG11737 2,08 2,72 1,2E07
CG1208 8,67 2,72 2,3E05
CG30377 0,46 2,71 3,1E05
CG42240 4,73 2,71 1,3E07
dome 142 2,71 5,0E06
ZnT63C 9,15 2,70 1,2E06
CG34330 1,00 2,70 4,602
CG33672 0,48 2,70 2,1E02
CG43114 5,88 2,70 2,4E04
IM14 22,58 2,69 7,305
CG7185 1,22 2,69 4,4E07
CG10232 0,86 2,69 7,704
CG17111 4,76 2,69 2,4E06
CG12814 6,87 2,69 3,2E06
cox4a 18,93 2,69 3,7E07
CG11999 2,45 2,69 1,305
stac 4,10 2,68 2,907
TotM 4,55 2,67 3,7E02
CG43163 154 2,67 6,8E07
pa7 2,95 2,67 1,1E06
1(2)41Ab 5,54 2,66 7,3608
tamo 3,43 2,66 5,508
CG7556 1,00 2,66 6,2E06
Mmpl 4,80 2,66 2,2E06
GstE3 23,37 2,66 1,8E05
Ets98B 4,40 2,66 7,707
Pvf2 0,54 2,66 7,703
CG17202 1,67 2,66 7,2E05
SmydA9 0,32 2,66 9,1E03
wr 2,33 2,65 3,8E06
mRpL4 1,07 2,64 2,1E02
Pep 4,52 2,64 5,2E-09
prage 1,97 2,64 4,3E06
CG15766 0,31 2,63 4,4E02
Debcl 1,87 2,63 1,506
aop 5,98 2,63 7,308
NimC4 0,91 2,63 2,903
SRm160 0,80 2,63 2,8E05
CG14613 1,53 2,63 1,907
sa 1,05 2,63 5,4E03
CG4404 4,56 2,63 4,2E06
CG2034 0,99 2,62 7,2E05
CrebB 2,19 2,62 1,1E09
CG3328 1,00 2,62 9,4E05
RpS10b 4,58 2,62 1,006

Roel 3,39 2,61 7,7E07
elF6 2,05 2,61 4,8E04
CG8170 0,21 2,61 3,1E02
wh 132 2,61 2,4E04
Sap30 1,52 2,60 3,5E07
1(3)02640 6,77 2,60 2,1E07
CG5500 1,06 2,60 2,7E03
Pvfl 2,35 2,60 2,6E05
CG10341 2,36 2,59 1,4E07
mRpS35 1,29 2,59 5,0E04
CG3306 0,36 2,59 3,6E02
IRSp53 5,33 2,59 3,3E05
CG7379 1,25 2,58 3,905
Spn31A 0,76 2,58 2,502
mthi3 1,55 2,58 3,6E04
CG2765 16,99 2,58 3,3E03
Tdrd3 1,10 2,58 2,8E05
aru 2,39 2,58 1,4E-05
CG1737 2,10 2,57 1,2E06
bark 2,14 2,57 5,2E06
CG10337 112 2,57 4,8E04
bel 2,27 2,57 1,3E06
CG12912 0,35 2,57 2,7E03
raw 8,54 2,57 7,607
CG1299 6,86 2,56 3,5604
Cyp4g15 5,33 2,56 4,9E07
CG17919 4,92 2,56 1,3E04
wat 28,07 2,56 2,4E04
Akap200 14,68 2,56 7,2E05
dmGlut 0,40 2,56 7,903
pk 0,38 2,56 1,1E06
CG17834 2,49 2,55 8,406
CG18507 2,15 2,55 2,9E04
CG17746 2,01 2,55 7,4E07
CG32544 2,02 2,55 1,5E03
DCP1 0,72 2,55 2,303
CG31157 0,94 2,54 2,1E02
ttm50 1,16 2,54 2,0505
ND-MLRQ 33,57 2,54 2,8E07
CG7358 0,42 2,54 2,2E04
CG6543 7,57 2,54 4,3E05
Pvr 4,50 2,54 1,2E06
CG5346 5,64 2,54 1,7E06
CG9416 1,09 2,53 2,305
Hil 1,68 2,53 1,7E04
RpS8 110,24 2,53 6,1E04
Non2 2,67 2,53 7,7E07
MTF-1 2,36 2,53 1,6E08
CG30269 2,02 2,53 19E04
Hsp27 2,88 2,52 1,304
DCTN2p50 3,47 2,52 1,8E06
zormin 4,34 2,52 1,704
CG9451 8,02 2,52 3,4E07
CG8399 8,58 2,52 1,0E05
Hsc704 35,72 2,52 1,0E04
RpL6 70,63 2,52 3,7E04
CG34172 0,94 2,52 1,5E02
CG4607 11,60 2,51 1,0E05
POLDIP2 114 2,51 1,6E05
AnxB10 6,81 2,51 1,1E04
bocks 2,80 2,51 1,2E05
bigmax 2,82 2,51 1,505
Rab32 2,13 2,51 2,2E05
Esyt2 8,01 2,51 8,2E06
RpL41 318,79 2,50 5,5E04
wuho 0,94 2,50 1,0E03
CG32280 4,66 2,50 4,2E06
CG31871 0,46 2,50 8,7E03
CG8635 1,50 2,50 2,1E05
COX5A 19,11 2,50 1,7E04
CG34424 541 2,50 4,2E04
Hmu 9,82 2,50 3,307
CG7675 2,46 2,49 4,6E04
CG14830 2,62 2,49 9,8E04
Cti1 9,15 2,49 9,5E06
CG12237 2,77 2,49 6,6E-07
CG42709 4,23 2,49 1,1E06
CG32982 2,89 2,49 1,8E06
trol 15,65 2,49 6,2E04
T48 3,61 2,48 1,2E04
CG6040 2,74 2,48 1,4E07
sutl 114 2,48 9,5E05
CG8630 12,73 2,48 2,4E04
Gcle 9,01 2,48 3,7E06
MFS14 14,39 2,47 1,4E04
CG34166 78,45 2,47 1,0E:02
CG4585 2,57 2,47 4,2E05
usp 1,78 2,47 2,8E05
sav 0,74 2,46 1,6E03
Cypapl 14,36 2,46 2,1E05
Est6 327,66 2,46 1,1E02
ken 1,79 2,46 7,7E05
Sepl 2,13 2,46 3,7E07
CG31522 5,19 2,45 1,2E05
AdoR 1,68 2,45 2,504
CG10737 8,62 2,44 6,0E-06
Dpy-30L1 1,48 2,44 1,1E02
NC2alpha 1,10 2,44 5,3E03
CG6695 1,04 2,44 2,6E05
CG7903 1,05 2,44 1,1E03
CG32640 7,97 2,44 6,6E04
Pcytl 6,05 2,44 3,4E07
Coprox 1,18 2,43 7,3E04
phyl 1,48 2,43 2,2E03
tna 5,75 2,43 4,8E07
FeCH 8,75 2,43 3,907
tzn 1,67 2,43 2,6E04
CG42808 7,15 2,43 1,1E03
sima 12,11 2,43 1,7E04
Cdc7 2,64 2,43 7,904
CG45085 3,08 2,42 2,1E05
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GstD1 150,35 2,42 1,703
CG4752 4,18 2,42 6,907
CG5810 2,27 2,42 3,8E05
Inos 18,92 2,41 5,6E05
Cht10 0,80 2,41 2,1E02
pnut 2,10 2,41 1,905
CG1673 9,07 2,40 2,8E04
gless 2,53 2,40 2,7605
CSN7 2,27 2,40 1,1E04
caix 68,07 2,40 7,703
CG8010 1,15 2,40 2,4E03
htk 1,18 2,40 6,9E06
dwg 0,40 2,40 2,3E02
dia 1,71 2,40 7,908
CG6051 4,71 2,40 8,5E06
Cyp3l0al 1,22 2,39 1,2E03
phu 534 2,39 1,2E03
CG33785 0,66 2,39 3,8E02
Sobp 0,48 2,38 1,1E02
RhoGAP15B 2,64 2,38 1,1E05
h 13,21 2,38 4,3E06
CG9990 8,60 2,38 1,505
Bgb 0,90 2,38 4,1E03
CG7650 1,13 2,38 8,7E05
Mgstl 14,17 2,37 1,906
bowl 1,24 2,37 4,7604
dnrl 3,14 2,37 1,1E05
1(2)37Cc 2,96 2,37 2,506
mys 9.47 2,37 2,505
CG8239 1,28 2,36 3,7E03
Syx16 0,90 2,36 3,3E03
CG17121 8,08 2,36 1,804
Ppl-87B 13,19 2,36 3,7E06
MED19 2,11 2,36 4,705
tx 0,44 2,36 6,503
Lac 9,98 2,36 9,1E06
emp 14,95 2,36 6,504
1(1)G0320 9,04 2,36 1,6E06
CG1146 5,68 2,35 1,8E05
CG7789 0,75 2,35 1,6E02
SH3PX1 317 2,35 2,905
Pbgs 2,51 2,35 6,6E:04
CG9485 6,26 2,35 1,1E04
Mpcpl 2,18 2,35 3,2E04
Shmt 6,06 2,35 2,4E05
cer 18,78 2,35 2,8604
wi 7,62 2,35 3,505
Rcd6é 1,13 2,35 7,5604
Sodh1 15,21 2,35 7,003
CG3918 1,12 2,34 2,1E04
CG1307 2,44 2,34 5,0E06
Shark 1,11 2,34 2,6E05
Act5C 83,88 2,34 1,2E03
CG5001 2,84 2,34 1,9805
CG32645 0,52 2,34 1,1E02
CG8180 1,28 2,34 2,905
Baplll 0,35 2,34 1,0E02
ND-B18 4,49 2,33 6,3E05
CG5953 1,92 2,33 1,003
Gsil 5,69 2,33 8,3E05
CG8547 14,74 2,33 9,8E05
CG7694 2,99 2,33 3,905
CG41520 2,02 2,32 1,8E05
ptc 0,86 2,32 6,905
pnt 0,98 2,32 1,305
Rac2 3,87 2,32 3,6E04
CG17265 0,28 2,32 4,1E02
CecC 7,90 2,32 1,3E02
PkaC3 2,01 2,31 2,8E02
CG9512 225,86 2,31 9,7E03
CG5613 0,69 2,31 5,0E03
Spn88Ea 8,32 2,31 1,505
ovo 2,54 2,31 1,4E05
Arp3 581 2,31 1,2E06
Cyp313b1 1,63 2,31 4,4E04
Shawn 0,80 2,30 7,4E06
gukh 1,07 2,30 3,505
ed 8,44 2,30 2,6E04
b} 0,59 2,30 3,7E02
dpy 3,09 2,30 2,3E03
crb 3,64 2,29 5,4E05
Frl 4,95 2,29 1,905
CG13559 0,74 2,29 3,4E02
GstE7 5.84 2,29 6,4E04
Ugt36Bc 9,17 2,29 4,3605
CG8281 0,63 2,29 3,502
Mhcl 6,33 2,29 1,4603
elF3a 4,20 2,29 3,906
wash 0,68 2,29 1,903
MIp60A 3,00 2,29 2,1E03
kay 6,48 2,29 2,4E04
CG2701 1,92 2,29 3,0E06
GstE1l 9,89 2,29 6,3E04
CCT2 6,31 2,28 1,506
CG16885 0,34 2,28 3,6E02
pirk 2,52 2,28 1,903
wapl 124 2,28 4,505
galla-1 1,66 2,28 9,505
Drat 9,51 2,28 1,2E05
p24-2 3,00 2,28 2,8E04
ubl 1,99 2,27 3,7E02
Vdupl 2,49 2,27 1,703
SsRbeta 9,46 2,27 7,6E05
Reg5 5,55 2,27 5,4E05
ATP7 2,84 2,27 1,6E05
CG5381 534 2,27 1,305
CG11178 0,62 2,26 2,7E04
CG3529 3,15 2,26 7,2E05
msk 10,27 2,26 2,4E05
Spn43Aa 0,39 2,26 4,9E02
Spn55B 2,63 2,25 1,003

CG12581 2,50 2,25 2,9E04
apt 2,80 2,25 4,0E06
Swim 3,07 2,25 1,6E02
CG15771 5,55 2,25 5,5E-05
HisRS 2,15 2,25 8,5E05
kst 3,82 2,25 3,004
I)efl 5,64 2,25 4,8E04
MESR3 6,66 2,24 4,905
Mvb12 1,74 2,24 3,5E05
1P3K2 3,27 2,24 1,3E06
crim 6,41 2,24 7,4E05
tsr 45,97 2,24 6,9E04
CG9812 10,85 2,24 1,7E03
TkR99D 1,15 2,24 4,504
kni 0,77 2,24 7,1E04
CG30499 3,90 2,24 3,5E05
CycY 1,63 2,24 3,0E05
Zw 3,68 2,24 1,504
Khe 3,86 2,23 6,9E-06
z 1,01 2,23 3,8E05
ex 3,16 2,23 4,6E05
Gli 2,66 2,23 4,6E06
CG1486 1,40 2,22 3,3E04
sea 4,34 2,22 2,1E04
Uspl6-45 0,89 2,22 3,0E05
CG3815 0,52 2,22 3,6E-03
CG31904 0,43 2,22 5,5E03
GlyP 21,47 2,22 1,3E03
CG30280 1,48 2,22 8,303
AIMP3 2,16 2,22 5,303
RpLPO 71,05 2,21 3,303
pnr 0,26 2,21 1,3E02
mesol8E 0,63 2,21 5,8E03
CG10321 1,62 2,21 2,8604
CG8303 142 2,21 9,4E03
Lkbl 0,68 2,21 6,1E04
da 2,61 2,21 3,9E05
Tsp42Ee 69,24 2,21 4,1E03
Mrtf 1,67 2,21 5,5E-05
CG8745 17,11 2,21 7,0E:04
GlcT-1 1,89 2,21 3,7E04
CG6294 0,19 2,21 4,5602
Cdc37 2,40 2,21 3,8E05
mthl5 2,69 2,21 1,2E03
pwn 0,35 2,20 2,4E03
CG5639 0,28 2,20 6,9E-03
siz 5,36 2,19 1,2E05
PRAS40 3,43 2,19 2,9504
CG8854 1,03 2,19 6,4E-03
Usp12-46 3,59 2,19 5,5E05
CheB42c 311 2,19 3,8E04
CG2200 1,04 2,18 2,802
CG1632 0,23 2,18 3,502
AhcyL1 4,53 2,18 1,505
MsR1 4,10 2,18 1,6E03
Scsalpha 10,83 2,18 2,6E-05
CG3308 11,75 2,18 3,9E05
CG1105 2,95 2,18 8,504
sas 4,00 2,18 4,0E04
CG2006 0,37 2,18 3,802
CG30456 0,59 2,18 6,1E-03
CG1236 1,42 2,18 2,4E03
CG5778 6,81 2,18 1,4E03
CG12219 0,94 2,18 1,503
PIGV 1,56 2,17 9,7E05
MED18 1,09 2,16 2,0E02
Rpb10 3,62 2,16 2,1E02
CG15394 8,97 2,16 7,3E03
Fdh 8,65 2,16 5,6E-05
Hexim 0,79 2,16 4,803
Sec22 5,83 2,16 3,3E05
sni 4,59 2,16 5,4E04
Cad86C 1,14 2,15 1,4E03
SafB 2,87 2,15 3,0E05
CG4239 1,69 2,15 2,1E04
CG13919 132 2,15 3,902
ytr 2,71 2,15 2,504
CG5458 1,25 2,15 5,9E03
CG1136 1,17 2,15 1,503
Rpnl 4,88 2,15 7,2E06
CG12576 5,86 2,15 2,6E05
CtrlB 0,98 2,15 2,9E02
CG42673 2,74 2,15 2,0E05
HP1b 0,98 2,15 5,8E03
sw 6,06 2,14 9,505
pzg 1,68 2,14 1,3E04
CG31955 0,58 2,14 3,1E02
Arpcl 4,53 2,14 2,7E04
CG6084 17,50 2,13 5,4E04
1(1)G0007 0,69 2,13 1,5E04
CG32638 7,69 2,13 6,3E-05
cl2.1 1,27 2,13 2,5E02
Cyp6a9 12,22 213 4,604
sano 2,42 2,13 1,0E04
CG5597 4,54 2,13 8,903
SERCA 14,38 2,13 3,1E03
Fitl 7,84 2,12 7,9E05
Mnt 4,41 2,12 8,6E:05
mRpS21 3,30 2,12 7,8E03
Clc 7,81 2,12 7,0E05
CG5789 3,61 2,12 3,1E05
CG4645 2,61 2,12 9,6E05
RasGAP1 4,08 2,12 8,7E05
ci 3,08 2,11 3,1E05
CG5002 1,29 2,11 4,903
scramb2 4,93 2,11 3,5E04
ect 0,39 2,11 8,1E03
CG10211 0,43 2,11 1,2E02
CG2218 1,57 2,11 1,5604
Sesn 5,61 2,11 9,7E04
CG3773 1,14 2,11 4,302
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CG33229 30,61 2,11 8,4E04
Ras64B 7.83 2,10 1,8E04
CG17278 6,03 2,10 4,2E05
1(3)05822 3,75 2,10 9,1E05
PyK 19,86 2,10 7,1E04
RhoU 0,72 2,10 3,4E03
pyd 6,21 2,10 3,8503
CG1662 1,60 2,10 1,2E02
Sox14 311 2,09 1,4E05
puc 6,86 2,09 2,8604
CG3655 5,30 2,09 3,4E03
CG4266 1,00 2,09 8,7E05
CG46306 0,74 2,09 5,4E03
CG6479 1,07 2,09 3,6E03
Sas10 0,88 2,08 8,2E03
CHKov2 5,16 2,08 5,8E04
CCT7 512 2,08 8,1E06
AMPKalpha 3,62 2,08 2,1E05
CG11089 8,31 2,08 2,8603
Prosbeta7 9,43 2,08 9,8E-05
luna 2,45 2,08 2,1E04
CG1648 6,27 2,08 1,0E02
CG15083 10,70 2,08 1,903
CG5986 1,26 2,08 1,1E02
CG34325 8,08 2,08 3,504
Zasp66 8,32 2,07 3,103
CG12024 3,02 2,07 1,503
nec 15,24 2,07 2,504
CG12947 2,18 2,07 2,1E03
CG7239 0,77 2,07 1,4E02
mbt 1,38 2,07 1,4E04
mRpS17 1,12 2,07 4,2E02
CG1572 23,14 2,07 2,003
CG13384 7,23 2,07 2,0E04
Itghn 1,04 2,07 3,4E04
CG3558 2,90 2,07 3,1E05
UQCR6.4 7,96 2,07 4,5604
kermit 0,39 2,07 4,1E02
vito 0,77 2,07 4,4E02
Jhi26 5,67 2,07 2,303
Secé6lalpha 18,80 2,07 5,6E04
sch 3,26 2,07 1,1E04
kibra 2,47 2,06 1,2E04
sog 9,47 2,06 5,0E03
CG42855 152 2,06 3,0E02
mod(mdg4) 1,22 2,06 1,704
Pgams 1,06 2,06 2,0E02
Oat 2,45 2,06 7,6E03
CG31550 2,22 2,05 1,9E04
CG12384 13,80 2,05 2,2E03
CG4101 5,13 2,05 9,503
eEFlbeta 28,83 2,05 3,003
Lint-1 118 2,05 1,6E03
CG34056 1,66 2,05 3,903
nocte 2,14 2,05 8,9E05
Kemfl 2,66 2,05 5,0E:04
ATPsynCF6 19,77 2,05 2,1E04
CG9436 1,22 2,05 2,4E02
Cat 184,62 2,04 1,6E02
Eno 21,30 2,04 3,8E03
Su(z)12 122 2,04 1,4E03
mgl 7,00 2,04 6,603
CG9215 0,68 2,04 9,7E03
e(y)3 1,75 2,04 7,0E05
mRpL33 3,10 2,04 1,4E02
Cortactin 2,81 2,04 6,6E04
CG8468 291 2,04 3,0E03
CG5903 4,02 2,04 1,8E04
Pez 1,69 2,04 4,4E04
chic 18,32 2,04 4,3603
Vps26 3,22 2,04 8,3E04
CG8728 3,40 2,03 2,2E04
Ten-m 9,18 2,03 6,003
Synj 2,44 2,03 2,4E04
salm 1,28 2,03 1,0E02
CG45086 2,87 2,03 1,503
Tpcl 1,88 2,03 1,4603
RpL24-like 10,78 2,02 2,2E03
CG11367 0,62 2,02 1,7E02
CG3732 0,85 2,02 1,6E02
CG3295 2,88 2,02 2,4E03
Prat2 12,00 2,02 3,3E03
CG6398 6,79 2,02 3,3E03
CG4733 114 2,02 3,3E03
CHKov1l 7,36 2,02 2,6E05
SemaSc 1,23 2,01 2,7E03
mor 1,24 2,01 1,7E03
CG18304 0,37 2,01 1,702
ValRS 2,05 2,01 4,4E04
mam 2,02 2,01 1,004
rho-7 1,39 2,01 8,2E03
CG10939 6,97 2,01 4,503
CG4603 1,02 2,01 2,2E02
Sirt4 1,39 2,01 4,302
Pdi 34,59 2,01 5,503
CG5885 8,70 2,00 4,9E04
CG10657 2,62 2,00 6,1E04
sals 0,82 2,00 8,904
CG7518 1,76 2,00 9,905
S 2,17 2,00 1,1E04
CG5292 0,86 2,00 7,2E03
CG3634 0,95 2,00 1,2E03
CG16886 0,88 1,99 4,802
CG8929 3,25 1,99 1,1E04
CG31195 3,15 1,99 2,1E04
loco 1,65 1,99 8,3E05
rols 0,75 1,99 6,0E04
CG14414 1,35 1,99 1,2E02
CG7497 13,09 1,99 4,503
CG42741 3,13 1,98 7,704
SoxN 2,40 1,98 1,1E04

CG9149 3,88 1,98 4,903
spict 5,93 1,98 1,4E03
CG30159 4,63 1,98 5,5604
Askl 2,48 1,98 5,7E03
Sirup 16,12 1,97 9,0503
ATPsynE 15,79 1,97 4,9504
viaf 5,62 1,97 7,6E04
CG1092 3,77 1,97 1,503
Pgi 24,86 1,97 8,4E03
Npc2b 20,29 1,97 5,4E03
elB 2,63 1,97 2,0E03
vir-1 71,27 1,97 2,502
CG32687 3,86 1,97 8,7E03
CG3699 7,48 1,97 1,1E02
CG11334 1,50 1,97 3,6E03
Rox8 3,56 1,96 1,2E04
PheRSm 3,18 1,96 5,7E03
sra 3,13 1,96 6,004
Jra 4,25 1,96 9,4E04
Cyp6az2l 1,16 1,96 2,7E02
Trel 2,41 1,96 5,5E03
Lrpprc2 0,64 1,96 3,9503
CG43954 2,08 1,96 2,3E03
ens 7,81 1,96 2,4E03
Dmtn 4,94 1,96 1,4E04
EndoGI 5,10 1,96 5,4E03
noc 2,96 1,96 3,303
Uch 4,91 1,96 1,2E03
Mur2B 2,32 1,96 9,6E05
baz 8,35 1,95 1,7602
CCT6 5,20 1,95 4,0E05
CG42336 1,54 1,95 9,004
CG8306 3,16 1,95 4,0E03
cl2.2 1,17 1,95 4,1E03
bab2 1,33 1,95 2,2E02
CG31997 29,73 1,95 1,1E02
CG11893 0,98 1,95 2,1E02
tim 5,23 1,95 2,902
egr 197 1,95 9,1E04
CG42319 1,09 1,95 1,2E03
CG11779 1,19 1,95 2,5E03
ND-18 2,33 1,95 5,203
Pino 16,86 1,94 5,4E03
vsg 34,60 1,94 9,6E03
CG7054 3,47 1,94 3,4E03
Sema2a 2,11 1,94 1,103
CG7655 1,58 1,94 1,3E02
Bx42 1,26 1,94 1,1E02
Kr-h1 4,64 1,94 8,7E03
Lnk 1,09 1,94 4,4E04
CG9932 12,69 1,94 1,2E02
Cyp305al 13,69 1,94 1,8E02
for 5,85 1,94 3,303
Hexo2 4,00 1,93 3,1E03
CG11448 5,42 1,93 1,2E03
CG42374 0,50 1,93 4,302
fus 3,48 1,93 6,0E-03
CG33080 2,45 1,93 2,903
CG32649 1,25 1,93 2,0E03
Tml 3,78 1,93 5,503
pyr 0,93 1,03 4,08503
red 2,38 1,93 1,503
Capr 2,50 1,93 5,3E04
CG6959 6,94 1,93 7,3E03
CG12236 124 1,93 1,5E03
DCTN4p62 1,54 1,93 5,0803
SNF4Agamma 3,47 1,93 1,7E03
CG34293 2,14 1,93 5,0803
| glec 8,91 1,93 1,4E04
IntS4 0,60 1,93 1,4E02
if 3,98 1,92 8,1E04
CG3077 2,19 1,92 5,8E04
Timp 19,52 1,92 2,7E03
sinu 2,95 1,92 1,0E03
sowah 1,82 1,92 1,7E03
HPlc 121 1,92 3,2E02
Hel89B 3,49 1,92 8,2E04
beta-Spec 11,11 1,92 9,303
Srp54 2,40 1,92 4,603
Tab2 184 1,92 5,3E04
Vps37B 1,70 1,92 9,903
CG42684 1,56 1,92 4,0E04
His3.3A 5,93 1,92 7,6E03
CG3999 124 191 1,1E02
Ack 1,85 1,91 2,2E03
InR 4,48 1,91 1,3602
stumps 5,16 191 1,7E03
CG10492 132 1,91 1,9E03
mRpL27 1,67 1,91 3,0802
mthl10 2,18 1,91 1,1E02
phol 1,60 191 3,803
Rab10 3,57 1,91 2,7E03
Ndfip 5,04 1,91 1,6E04
Madm 1,15 1,91 4,4E03
Cytcl 15,05 191 7,8E04
woc 1,78 1,91 3,7E04
CG43736 2,56 191 9,0804
CG11951 2,45 1,91 8,803
Cypéd4 3,04 191 2,2E03
Pcl 117 1,91 4,2E03
Cht5 4,96 191 5,403
Semalb 5,76 1,91 2,3E03
CG31869 0,94 1,90 3,503
CG17574 3,72 1,90 1,7E03
PpatDpck 1,53 1,90 6,9503
CG5445 3,54 1,90 2,0E03
coro 3,98 1,90 1,0E03
Pax 3,01 1,90 6,6E04
Spté 2,26 1,89 2,6E04
ZnT77C 3,40 1,89 4,0E02
GstE1l 1,70 1,89 4,4E02
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moody 4,46 1,89 1,904 Gpol 7,53 1,82 2,7E03
Cyp4d20 2,32 1,89 4,503 ACC 24,82 1,82 3, 7802
blw 53,50 1,89 1,802 CG16711 1,48 1,82 4,4E03
Unc-115b 3,01 1,89 1,9802 RpS21 68,27 1,82 2,9802
CG9065 6,68 1,89 7,0e03 CG8993 6,45 1,81 1,2E03
CG11050 5,08 1,89 3,7E04 tank 1,76 1,81 1,1E02
blp 1,69 1,89 1,2E02 Mfe2 4,48 181 9,5E04
gsm 1,00 1,89 4,4E02 NK7.1 323 1,81 1,1E03
CG3609 18,57 1,89 7,0803 CG2918 5,51 181 6,1E03
Cont 6,54 1,89 3,2E03 Ssrp 2,35 1,81 1,1E02
CG32267 5,25 1,89 1,603 1(1)G0289 8,16 181 2,503
Ubal 9,85 1,89 3,903 CG8008 1,09 1,81 1,902
Atgl3 4,61 1,89 8,2E04 koi 2,49 181 1,603
CG3548 0,50 1,88 2,0e02 Lpin 6,06 1,80 4,803
CG33978 0,79 1,88 2,1E03 B52 6,05 1,80 2,703
Acn 4,22 1,88 5,6E04 D19A 0,79 1,80 6,603
CG32137 2,26 1,88 3,0803 zif 131 1,80 2,302
Rpb7 1,42 1,88 3,902 ASPP 1,15 1,80 7,1E03
alc 5,99 1,88 2,1E03 Prosalpha6é 6,52 1,80 3,2E03
Rpb12 4,93 1,88 8,903 Csk 9,30 1,80 2,5802
Atf3 4,68 1,88 2,803 Set2 1,12 179 7,503
Dip-C 1,63 1,88 8,3E03 CG42271 0,80 1,79 3,2E03
VhaPPA11l 11,59 1,88 7,7604 RpL38 68,63 179 4,3802
CG13124 18,26 1,88 2,0e02 sina 1,37 1,79 8,0E03
Rpt5 6,45 1,88 2,9804 Rpll215 3,51 179 2,603
Ns3 1,06 1,88 1,403 Rga 2,07 1,79 5,2E03
SP1173 5,25 1,88 6,9503 Cyp6a20 12,85 179 1,202
Culs 1,49 1,88 5,0E03 cact 8,74 1,79 3,6E03
CSN1b 2,36 1,87 9,1E04 TfllEalpha 1,09 179 2,2E02
arm 5,74 1,87 1,6E03 RanBPM 3,74 1,79 7,804
cv-C 4,72 1,87 8,5E03 | alpha-Est3 1,29 179 7,2E03
Svil 3,80 1,87 1,902 sick 3,69 1,79 1,702
Pak3 5,90 1,87 2,4E03 sdt 4,35 1,78 2,2E02
Dif 3,94 1,87 3,7E03 CG7457 0,89 1,78 4,8603
ttk 2,46 1,87 1,2E03 Myo61F 1,26 1,78 2,4E02
CG8735 3,19 1,87 3,1E03 GstE6 18,05 1,78 4,6E02
drongo 6,66 1,87 2,4E03 CG5004 1,84 1,78 1,303
CG4552 2,33 1,87 1,703 CG13116 18,08 1,78 4,8603
Med 0,72 1,87 8,1E03 rhea 8,49 1,78 3, 7802
CG14207 16,88 1,87 1,1E02 CG1703 2,52 1,78 1,702
hid 0,88 1,87 9,404 CG9581 0,85 1,78 3,1E02
Tsp29Fb 9,05 1,87 1,802 CG7632 3,85 1,78 1,0802
conv. 0,51 1,87 2,7602 SF1 1,37 1,78 2,703
alph 5,23 1,87 8,1E04 PEK 1,56 1,78 7,503
Brdg 0,61 1,87 1,1E02 ine 2,53 1,78 8,4E04
CG6907 0,91 1,86 2,6E02 CG43394 2,01 1,77 3,9803
Taf6 1,72 1,86 9,6E04 CG30344 4,03 1,77 1,1802
Fipl 0,99 1,86 2,4E03 PDCD5 3,49 1,77 6,3£03
Nrd1 1,44 1,86 1,803 ATPsynB 7,72 1,77 4,2E03
fax 25,11 1,86 3,7E02 GluProRS 3,27 1,77 2,1E03
| _alpha-Est7 25,93 1,86 2,3602 GCS2beta 2,77 1,76 8,5E03
CG13607 5,63 1,86 1,1E03 CG6495 1,18 1,76 1,1E02
CG6843 1,69 1,86 4,6E02 kek5 2,48 1,76 3,8E03
SerRS 3,91 1,86 3,5E03 CG9775 3,97 1,76 1,1E03
MRP 7,30 1,86 6,9803 Flol 2,62 1,76 2,4E02
dl 2,98 1,86 2,803 CG6227 0,61 1,76 2,2E02
yellow-b 2,20 1,85 5,803 CG14995 1,64 1,76 8,5E03
Rip1l 2,21 1,85 3,2E03 axed 1,05 1,76 1,502
Pomp 6,60 1,85 1,9803 fir 1,98 1,76 2,9802
CG30022 5,46 1,85 7,103 CG9674 17,42 1,76 4,7602
CG33774 4,47 1,85 4,6E02 kune 7,49 1,76 3,0802
CG11695 0,65 1,85 4,0802 Clic 5,68 1,76 9,303
CG12268 0,94 1,85 1,0802 RhoGAP92B 2,34 1,75 5,1E03
CG3847 1,59 1,85 2,503 bif 2,10 1,75 5,403
hay 1,00 1,85 5,703 Jheh2 12,39 1,75 1,1E02
btsz 2,76 1,85 1,702 CG44195 1,80 1,75 3,402
CAP 2,16 1,85 3,703 CenG1A 2,91 1,75 1,703
CG17600 0,41 184 3,7E02 ND-MWFE 6,11 1,75 2,2E02
Jupiter 8,45 1,84 3,303 egl 3,79 1,75 4,4E03
CG5273 9,03 184 6,103 CG32694 0,72 1,75 2,0802
Tie 0,69 1,84 4,503 CG3842 1,98 1,75 7,503
CG18809 1,00 1,84 1,0802 caz 1,25 1,75 2,1E02
Tsp42Ef 12,74 184 8,2E04 Drgx 0,88 1,75 4,0802
cl1.1 4,44 1,84 2,903 b 3,94 1,75 1,1E02
CG4825 2,52 184 2,502 Rhp 1,27 1,75 1,0802
CG32579 1,56 1,84 1,202 Sp7 3,18 1,75 2,0802
CG3902 8,78 184 1,8603 Prosbetal 12,63 1,75 5,1E03
AOX3 5,58 1,84 4,2E03 MED14 1,80 1,75 8,0E04
Betl 1,46 184 4,602 CG34253 6,58 1,75 1,3602
aay 26,84 1,84 7,7603 TSG101 4,97 1,75 5,803
RapGAP1 3,55 184 1,8603 CG5262 2,75 1,74 7,7E03
MED15 0,96 1,84 6,6E03 CG1824 1,19 1,74 1,302
CG30122 2,87 184 1,2E03 Mcr 4,77 1,74 8,503
Meltrin 2,86 1,84 2,4E03 Dad 4,91 1,74 5,9803
dip 1,44 1,83 2,4E02 Ptip 1,32 1,74 1,503
Nxtl 2,98 1,83 2,1E02 CG31103 6,92 1,74 2,302
CG4936 0,89 1,83 1,8E02 CG8026 4,02 174 2,303
CG6420 1,08 1,83 8,903 Indy 15,89 1,74 3,1E02
18w 2,96 1,83 8,6E04 CG5446 4,81 174 19802
CG17593 3,04 1,83 2,703 be 2,23 1,74 2,703
Galphai 4,05 1,83 1,002 CG12773 1,40 174 8,7E03
CG7763 2,63 1,83 5,9803 Vha26 26,66 1,74 4,4802
CG8738 1,17 1,83 3,8E02 kar 2,57 174 1,3E02
Tsp42El 8,99 1,83 7,6E03 CG15093 6,25 1,74 2,302
SNRPG 3,62 1,82 2,1E02 CG2604 3,68 174 1,6E02
COX8 23,82 1,82 3,303 Mdh2 24,77 1,74 1,902
Best2 2,27 1,82 2,1E02 Nrg 6,42 1,73 4,7602
CG10126 6,58 1,82 2,802 CG10916 2,90 1,73 3,6E02
CHMP2B 4,18 1,82 19802 SREBP 11,39 1,73 3,0802
CG34133 2,66 1,82 1,2E03 pll 1,23 1,73 4,8602
shg 3,07 1,82 6,0E03 Df31 5,24 1,73 1,0E02
Acon 24,41 1,82 2,1E02 FbxI7 0,53 1,73 3,7E02
CG12393 0,94 1,82 2,902 CG10932 2,93 1,73 2,4E02
Glycogenin 2,62 1,82 1,403 Prosbeta6 10,75 1,73 1,903
ckn 2,66 1,82 1,3E03 beta4GalNACTA 2,61 1,73 3,2E02
CG16903 0,78 1,82 1,902 mew 1,93 1,73 5,303
BTBD9 1,07 1,82 1,2E02 Geklll 1,79 1,73 1,0E02
Ance 4,94 1,82 2,703 Ppox 1,25 1,73 2,6E02
Tangol 3,55 1,82 1,1E03 Mippl 6,76 1,73 1,2E02
CG10209 1,14 1,82 2,1E03 CG14411 1,30 1,73 1,7602
Piezo 5,46 1,82 2,1E02 AsnS 3,54 1,73 8,903

129



Appendix

CG33144 3,49 1,73 9,7E03 CG43780 2,04 1,64 5,0E02
Drip 11,47 173 3,0E02 Map205 5,14 1,64 3,902
Myd88 3,05 1,72 3,503 dap 1,30 1,64 3,9E02
POSH 1,33 172 1,1E02 CG32549 11,04 1,64 4,7602
RhoL 3,91 1,72 1,4E02 Cypl2a5 1,26 1,64 4,902
SdhD 7,37 1,72 1,502 Naa20A 3,07 1,63 1,1E02
kto 0,90 172 7,503 SmD2 2,82 1,63 2,8E02
mxt 3,85 1,72 4,503 Pfrx 6,50 1,63 2,1E02
egh 7.30 172 1,302 Usp47 4,20 1,63 4,0802
hop 1,47 1,72 1,3602 CG43759 1,17 1,63 3,0E:02
CG3402 2,02 172 5,0E02 Rcd1 4,61 1,63 3,7E02
podl 3,76 1,71 8,2E03 Rbf 1,47 1,63 3,1E02
elF3c 6,64 171 7,103 CG8034 2,73 1,63 9,7E03
spz 3,67 1,71 3,002 neur 0,85 1,63 2,2E02
nuf 5,63 171 1,002 Unc-89 1,65 1,63 2,6E02
CG31710 1,63 1,71 3,8E02 CG11284 1,28 1,62 1,9802
Rsl 0,93 171 3,1E02 ATPsynD 16,06 1,62 1,3E02
CG34310 0,52 1,71 1,902 Vps20 4,73 1,62 4,902
CG43781 2,19 171 2,6E02 ALIX 7,18 1,62 2,4E02
CG31121 0,74 1,71 1,502 Mic-c 12,26 1,62 1,9802
Sucb 1.49 171 4,0E02 mol 1,26 1,62 4,4E02
CG7656 1,30 1,71 1,3602 CG10435 1,27 1,62 4,8E02
| lig 2,52 171 6,2E03 zip 4,76 1,62 4,1E02
elF1 19,92 1,71 8,003 numb 2,37 1,62 2,0502
Ublcpl 193 171 9,8E03 mthll 1,90 1,62 6,2E-03
DI 0,52 1,71 3,0E02 Irel 4,06 1,62 1,4E02
Dip-B 16,16 171 2,7E02 spri 1,64 1,62 2,7E02
Dcr-2 3,27 1,71 1,6E02 Gen5 1,99 1,61 4,1E02
unc-45 1,02 171 3,502 CG13887 18,87 1,61 3,6E02
p38a 1,98 1,70 2,0E02 CG40160 191 1,61 1,1E02
Ugt86Da 8,03 1,70 4,502 Jhil 0,94 1,61 3,1E02
LRR 4,74 1,70 1,1E02 Prx3 11,59 1,61 2,2E02
Idh 23,07 1,70 4,7602 1(1)G0156 591 1,61 1,2E02
CG43143 1,42 1,70 1,3602 HDAC6 1,92 1,61 4,5602
TrpRS 1,79 1,70 1,4E02 Hrb98DE 7,89 1,61 2,6E02
cnk 1,24 1,70 1,4E02 CG10376 2,05 1,61 4,8602
CG4797 5,95 1,70 1,902 GEFmeso 1,48 1,60 1,5E02
CG30460 3,89 1,70 2,502 Ptp10D 2,96 1,60 3,302
Sh3beta 3,82 1,70 8,503 CG42390 3,66 1,60 4,4E02
Stam 4,43 1,70 5,703 BRWD3 1,70 1,60 1,0E:02
mRNAcap 1,30 1,70 17602 ZnT41F 1,05 1,60 3,302
I(2)gl 4,87 1,70 1,2E02 dsh 0,95 1,60 2,302
Rpll15 2,01 1,69 3,2E02 mts 9,17 1,60 3,4E02
lute 3,18 1,69 1,1E02 Kdm2 2,16 1,60 2,402
fz2 4,31 1,69 1,302 cbt 6,48 1,60 2,2E02
Exn 1,76 1,69 1,3602 CG34394 4,20 1,60 3,0502
bnl 0,69 1,69 4,502 Trc8 171 1,60 4,902
Shc 2,60 1,69 1,2E02 CG1317 3,81 1,59 2,1E02
PIGM 0,83 1,69 4,1E02 CG11897 3,10 1,59 1,6E02
mMEFTu2 1,23 1,69 2,2E02 emc 10,85 1,59 2,7E02
CG8860 7.24 1,69 4,7602 CG9135 1,07 1,59 4,6E02
Ebl 7,48 1,69 1,0E02 CG7378 4,03 1,59 4,2E02
Hexol 2,31 1,69 3,502 Mer 113 1,59 3,902
CG6903 3,23 1,69 2,8602 fl(2)d 3,05 1,59 1,0E:02
CG1275 19,44 1,68 4,9E02 Usp5 117 1,59 3,502
Sf3b2 1,45 1,68 8,8E03 ND-AGGG 18,93 1,58 3,402
CG32066 2,43 1,68 3,0E02 swm 2,33 1,58 1,7E02
CG13364 9,14 1,68 4,0502 Rabé 3,36 1,58 4,0502
Cad99C 0,42 1,68 3,502 CG4631 154 1,58 3,7E02
CG8188 2,70 1,68 5,503 RhoGAP18B 2,37 1,58 4,7602
Hydr2 571 1,68 4,0E03 Snp 3,94 1,58 3,7E02
Top3beta 0,70 1,68 1,2E02 E2f1 2,23 1,58 1,9502
CG42813 2,58 1,68 1,8602 CG14200 1,89 1,58 2,1E02
Asap 3,92 1,68 1,2E02 Toll-7 2,01 1,58 3,4E02
drpr 524 1,68 2,1E02 ssp2 2,58 1,57 2,5E02
cl 8,56 1,68 3,3E02 CHESI1-like 3,26 1,57 3,302
ste24a 4,75 1,68 2,1E02 ZnT86D 164 1,57 3,5E02
lig3 1,91 1,68 3,4E02 velo 2,02 1,57 2,302
CG17233 1,76 1,67 4,8603 sns 1,03 1,57 1,8E02
mRpS22 2,05 1,67 3,0E02 yata 1,85 1,57 1,7E02
CG3008 3,76 1,67 2,302 CG5726 161 1,56 4,7E02
seq 0,93 1,67 2,902 CG5484 2,32 1,56 4,802
Mitofilin 2,93 1,67 9,0E03 CG42511 0,75 1,56 3,7E02
lgf 3,87 1,67 1,302 rudhira 2,88 1,56 4,802
bl 1,40 1,67 3,3E02 Ucp4A 1,82 1,55 3,802
Vps24 1,92 1,67 4,3602 Parp 541 1,55 3,0E02
sun 14,54 1,67 3,2E02 Patj 1,15 1,55 3,1E02
CG4080 1,80 1,66 2,1E02 Phb2 5,69 1,55 2,2E02
Secl5 1,47 1,66 1,2E02 capt 2,87 1,55 3,7E02
CG13698 4,59 1,66 1,902 RpL34a 14,13 1,55 4,6E02
CG8009 2,82 1,66 15802 CG13907 4,15 154 4,802
CG14153 3,61 1,66 3,502 raptor 121 1,54 3,7E02
tmod 2,85 1,66 3,2E02 tara 2,44 1,54 3,6E02
GM130 2,00 1,66 1,502 Rok 192 1,54 3,4E02
HERC2 1,55 1,66 2,5602 UQCR11 6,50 154 2,802
grh 0,80 1,66 3,902 Hnf4 2,77 1,54 3,2E02
MED10 3,64 1,66 3,7E02 Mmp2 2,35 1,54 4,7E02
CG4557 1,02 1,66 2,1E02 lic 2,03 1,54 3,7E02
CG10026 1,13 1,66 4,3602 schlank 3,49 1,53 3,4E02
Atgl 4,06 1,66 7,1E03 CG32425 2,97 1,53 3,7E02
CG14650 2,10 1,66 2,6E02 Abl 111 1,53 3,502
CG40228 5,23 1,65 1,0E02 Eip74EF 1,09 1,53 4,4E02
su(Hw) 0,95 1,65 1,3E02 1(2)01289 1,06 1,53 5,0802
CG5323 2,64 1,65 4,802 slim 5,36 1,53 3,2E02
CG16817 15,50 1,65 9,3E03 ApepP 0,98 1,53 4,4E02
CG17754 0,74 1,65 3,3602 Opal 3,67 1,53 2,7E02
pins 134 1,65 3,6E02 Su(dx) 3,13 1,52 3,4E02
ena 1,99 1,65 1,1E02 Pi3K92E 2,62 1,52 3,8E02
r-l 2,07 1,65 3,6E02 CG7430 6,25 1,52 3,502
Faf2 2,47 1,65 2,0E02 CalpB 3,24 1,52 4,302
Tom7 6,68 1,65 1,8E02 CG42353 2,53 1,51 2,4E02
TBCB 3,35 1,65 1,6E02 CG31694 5,68 1,51 4,0E02
goe 1,48 1,64 4,2E02 mid 2,02 1,51 4,1E02
CG8405 2,32 1,64 5,303 CCT4 4,59 1,50 3,6E02
CG6701 5,45 164 2,902 Atx2 2,65 1,49 3,4E02
SC35 1,67 164 3,1E02 CG16979 181 1,49 4,6E02
Ced12 1,92 164 3,902 CG12004 3,87 1,48 4,2E02
Sf3b6 3,69 164 2,502 Sec31 2,41 1,48 4,1E02
CG8243 121 164 3,3E02 CG42524 3,98 148 4,9502
CG4751 0,99 164 4,4E02 Smurf 2,68 1,48 4,502
CG42674 1,84 1,64 1,9502 CG42588 1,10 1,47 4,902
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frj 4,90 -1,50 5,0E02 CG17075 1,29 -1,73 1,5E02
conu 5,04 -1,50 4,6E02 CG6805 4,14 -1,73 8,303
corn 1,69 -1,50 4,8602 Ent3 2,50 -1,73 3,4E02
CanB2 7.28 -1,52 3,902 CG8525 2,55 -1,73 4,4E02
Tango9 3,40 -1,52 4,1E02 beat-VI 1,65 -1,74 2,4E02
CG3198 3,18 -1,53 4,902 Rbpl-like 6,44 -1,74 2,7E02
CG1427 2,40 -1,53 4,9802 fand 1,18 -1.74 2,5E02
CG17883 6,77 -1,54 4,6E02 CG15270 1,78 -1,74 2,802
Rab4 8,71 -1.54 3,6E02 Octbeta3R 1,05 -1.74 4,902
Ctr9 3,01 -1,55 2,8E02 dysc 3,85 -1,74 3,0E:02
Dicl 5,09 -1,55 2,4E02 Pde6 2,71 -1.74 9,903
Pli 3,52 -1,55 2,8E02 trp 3,81 -1,74 1,8E02
CG17493 2,49 -1,56 3,4E02 SPE 7,21 -1.74 2,9E02
dsh 2,88 -1,56 3,2E02 SCCRO 1,81 -1,74 1,5E02
gus 7.84 -1,57 2,6E02 Gsl 9,60 -1.74 1,8E02
olf413 2,06 -1,57 4,6E02 DopEcR 4,59 -1,74 4,8E02
call 142 -1,57 4,9802 Ect3 3,10 -1,75 3,902
CG8671 2,94 -1,58 1,902 r2d2 1,78 -1,75 3,3E02
CG11388 2,31 -1,58 4,1E02 Gfrl 2,34 -1,75 3,6E02
ewg 1,98 -1,58 2,2E-02 Drep4 1,88 -1,75 1,4E02
dtn 3,49 -1,59 4,802 Gasz 132 -1,75 2,5E02
ATP8B 1,62 -1,59 3,3E02 AkhR 4,20 -1,75 2,302
CG1888 0,63 -1,60 4,2E02 CG8331 12,42 -1,75 9,6E03
CG1636 2,28 -1,60 3,902 smal 1,57 -1,75 4,6E02
CG12484 1,76 -1,60 4,6E02 Vps16A 122 -1,75 1,4E02
IscU 35,43 -1,60 4,6E02 CG3556 4,17 -1,76 2,1E02
Rpt6 9,05 -1,60 1,6E02 CG14182 2,15 -1,76 1,7E02
fru 0,96 -1,60 3,502 JHDM2 0,96 -1,76 2,0502
IP3K1 12,59 -1,61 2,502 Cyp4ac3 1,38 -1,76 19802
CG2736 20,58 -1,61 2,2E02 SelD 1,19 -1,76 4,8602
CG17715 3,42 -1,61 2,9E02 CG6654 3,50 -1,76 2,9E02
Semazb 1,80 -1,61 3,902 CG11523 2,13 -1,76 4,6E02
SrpRbeta 3,38 -1,61 3,902 CG17816 4,32 -1,76 2,1E02
cyc 1,83 -1,61 4,6E02 ND-20 11,48 -1,77 4,403
Gbp3 12,06 -1,61 4,802 CG32165 1,19 -1.77 2,9E02
CG5021 3,86 -1,61 4,702 Mys45A 1,25 -1,77 3,902
S1P 1,20 -1,62 3,2E02 anne 10,03 -1.77 3,6E02
toy 3,24 -1,62 3,1E02 CtrlA 2,93 -1,77 7,2E03
CG3689 2,60 -1,62 3,7E02 CG1463 1,85 -1.77 1,5E02
CG40191 8,17 -1,62 2,7E02 PlexB 5,44 -1,77 1,1E02
CG4050 1,63 -1,62 3,8E02 Cyp6ul 112 -1.77 1,5E02
M6 2,15 -1,62 3,902 kig 2,99 -1,77 2,402
GIcATP 3,97 -1,63 4,1E02 Eip63F-1 2,34 -1.77 4,0E02
elF3i 17,09 -1,63 3,6E02 Nhe3 5,12 -1,77 3,403
CG3940 4,23 -1,63 4,9E02 Rab21 2,24 -1.77 1,0E02
CG10068 2,03 -1,63 4,1E02 CG3262 2,04 -1,78 1,7603
CG3436 2,01 -1.64 4,502 dprl 199 -1,78 3,7E02
p24-1 4,15 -1,64 3,902 sPLA2 9,73 -1,78 3,502
CG8132 3,01 -1.64 4,4E02 CG5618 5,39 -1,78 3,1E03
Iml1 3,89 -1,64 4,6E02 CG31115 2,30 -1,78 2,6E02
sno 2,15 -1.64 2,502 dpr2 0,75 -1,78 4,6E02
CG14868 1,31 -1,64 4,402 Matl 1,38 -1,79 5,0502
CG9837 2,84 -1.64 2,8E02 CG17163 1,65 -1,79 1,902
COoQ7 4,65 -1,65 3,3602 CG32681 0,93 -1,79 1,6E02
CG17724 0,95 -1,65 3,4E02 stj 3,48 -1,79 1,902
Srpk79D 1,34 -1,65 4,702 Dbp45A 1,32 -1,79 2,402
Pur-alpha 12,08 -1,65 2,302 CG6044 7,71 -1,79 3,0E02
g 2,78 -1,65 8,103 Kif3C 1,58 -1,79 8,503
Syn2 2,48 -1,66 4,0E02 Fbxl4 1,00 -1,79 1,3E02
CG11456 1,39 -1,66 4,3602 Ac3 3,48 -1,80 3,602
DIP-theta 0,97 -1,66 4,9E02 CG4686 4,34 -1,80 2,3E02
Nab2 1,77 -1,66 2,6E02 Pkc98E 5,04 -1,80 4,503
CG13397 1,15 -1,67 3,2E02 nAChRbeta2 197 -1,80 3,8E02
Denl 2,20 -1,67 3,502 CG15760 1,78 -1,80 3,802
CG15431 144 -1,67 4,7602 CG32850 6,08 -1,80 4,903
Ssadh 6,77 -1,67 2,1E02 Dh44-R2 1,10 -1,80 2,2E02
jdp 7,09 -1,67 1,702 prel 4,74 -1,80 6,6E-03
CG12605 3,07 -1,67 3,7E02 gprs 1,61 -1,80 1,502
CaalphalD 2,96 -1,67 4,6E02 Sfxn2 2,40 -1,81 1,8E02
CG33203 1,93 -1,68 3,902 Nca 13,79 -1,81 1,6E03
Calx 2,15 -1,68 5,0E02 CG43778 2,72 -1,81 1,7E02
CG42265 1,37 -1,68 3,8E02 GNBRIike3 6,04 -1,81 5,0E-02
CG42806 4,12 -1,68 3,8E02 5-HT1B 0,66 -1,82 1,6E02
Tnpo-SR 0,64 -1,68 4,0E02 CG46309 164 -1,82 3,902
CG2217 2,38 -1,68 4,502 MRpS18A 2,78 -1,82 4,702
Eaat2 3,38 -1,68 3,2E02 CG11426 2,43 -1,82 1,3E02
StnA 4,30 -1,69 4,602 CG13086 3,08 -1,82 2,902
CG4822 4,96 -1,69 4,0E02 CG10702 131 -1,82 2,2E02
CG9902 0,44 -1,69 4,802 Fcpl 0,70 -1,82 1,6E02
esc 1,30 -1,69 4,2E02 EndoA 6,08 -1,83 1,5E02
Cyp28d1 23,84 -1,69 3,2E02 stai 4,82 -1,83 7,2E03
mthl4 121 -1,69 4,802 CG8586 8,10 -1,83 1,5E02
CG31213 0,51 -1,69 3,002 CG6067 14,74 -1,83 9,2E03
Rhau 0,98 -1,69 2,902 rad 157 -1,83 2,4E02
Gk1 5,68 -1,70 1,6E02 Asator 5,19 -1,83 2,802
CG45263 2,04 -1,70 4,9E02 Sdr 1,35 -1,83 4,302
CG11400 14,80 -1,70 1,3E02 Dscam4 2,45 -1,83 4,0E02
CG6836 4,05 -1,70 4,502 Gbeta76C 5,57 -1,83 2,9E02
HIPP1 2,04 -1,70 1,2E02 CG14015 0,71 -1,84 4,502
barc 3,28 -1,70 1,902 CG17018 0,38 -1,84 2,3E02
Ars2 3,03 -1.71 6,0E03 na 1,30 -1,84 9,7E03
stnB 4,30 -1,71 4,302 CG6329 10,05 -1,84 2,4E02
PTRER 1,78 -1,71 9,3E03 1dgf5 6,14 -1,84 4,0802
loj 3,31 -1,71 9,3E03 Nepl 0,47 -1,84 2,0E02
Rbfox1 4,79 -1,71 1,2E02 Rgk2 0,81 -1,84 2,6E03
veli 2,29 -1,71 2,4E02 Sxl 8,26 -1,85 2,4E02
dati 2,59 -1,71 4,1E02 CG11158 1,77 -1,85 1,4E02
Nep4 3,59 -1,71 2,6E02 CG45782 2,05 -1,85 5,8E03
f-cup 1,44 -1,71 2,9E02 CG6282 1,63 -1,85 4,0802
smog 2,30 -1,71 1,8E02 CG17321 1,44 -1,85 5,1E03
pgant2 0,81 -1,71 4,1E02 GluRIB 1,31 -1,85 4,903
CG17778 1,80 -1,72 4,0E02 SP2637 5,69 -1,85 1,4E03
Dap160 3,07 -1,72 1,5E02 unc-104 15,22 -1,85 4,8E02
pigeon 0,81 -1,72 2,0E02 KP78a 0,63 -1,85 3,302
CG42541 1,77 -1,72 2,9E02 CG7997 5,01 -1,85 5,1E03
CG15602 1,56 -1,72 2,302 Teh3 1,80 -1,85 1,8E02
Toll-6 1,44 -1,72 2,8E02 Ubi-p5E 35,82 -1,85 19802
Aplipl 3,50 -1,72 4,802 Epac 2,14 -1,86 5,6E-03
RagGD 2,51 -1,72 2,902 Gyc88E 0,60 -1,86 2,902
RpLPOlike 2,40 -1,72 2,2E02 CG14535 0,65 -1,86 1,502
Nmdar2 1,36 -1,73 3,902 Vps1l 2,04 -1,86 3,903
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CG9380 0,43 -1,86 1,702 CG2993 4,92 -2,00 1,0E:02
CG4230 3,81 -1.87 5,6E03 sca 0,98 -2,00 5,1E03
CG13293 1,35 -1,87 1,2E02 CG5835 3,00 -2,00 8,1E03
dpr9 2,58 -1,87 9,0E03 GatA 0,63 -2,00 4,7602
CG3857 0,67 -1,87 3,502 unc-13 10,00 -2,00 2,1E02
CG9631 2,52 -1,87 1,2E02 CG1695 1,60 -2,00 2,503
CREG 9,90 -1,87 8,503 CG3822 1,46 -2,00 9,4E03
dprl3 1,97 -1,87 4,302 CG1418 1,77 -2,01 3,9E02
SmydA8 0,63 -1,87 5,0E02 PVRAP 144 -2,01 6,4E-03
MP1 8,03 -1,88 3,8603 CG9410 1,44 -2,01 3,7E02
CG14688 4,62 -1,88 2,302 CG31817 0,24 -2,01 3,302
CG32191 3,07 -1,88 2,8603 Non3 1,49 -2,01 1,7602
CG9609 111 -1.88 2,7E02 CadN 3,95 -2,01 2,6E02
CG45002 2,18 -1,88 2,502 cac 6,29 -2,01 2,402
Cyt-b5-r 111,37 -1,88 3,0E02 CG5281 1,59 -2,01 8,7E03
CG31937 9,29 -1,88 2,4E03 CG6685 1,66 -2,01 2,6E03
CG43092 2,11 -1.88 3,7E02 CG42402 3,92 -2,02 8,4E03
mmd 5,21 -1,88 1,66-02 vers 1,26 -2,02 1,902
CG9265 0,96 -1,88 2,302 CG32052 1,55 -2,02 6,3E-03
CG9279 1,68 -1,88 8,7E03 igl 6,89 -2,02 9,303
CG9590 134 -1.89 3,1E02 CG9368 1,15 -2,02 6,9E-03
kee 7,19 -1,89 1,3602 CG44014 6,23 -2,02 1,2E02
CG6123 1,13 -1.89 2,502 CG42369 14,45 -2,02 1,2E02
CG5071 1,19 -1,89 2,103 heph 5,13 -2,02 1,5E02
nAChRalpha4 4,22 -1.89 2,8E02 Syx18 1,69 -2,02 3,0E03
CaMKiIl 21,57 -1,89 3,502 Zip88E 1,15 -2,02 2,0502
Nrk 0,63 -1,90 3,4E02 gb 0,92 -2,02 1,503
Ddc 5,99 -1,90 2,1E02 CG7785 1,18 -2,03 1,5E02
GABPI 2,28 -1,90 3,6E03 CG32698 131 -2,03 3,7E03
CG17027 1,07 -1,90 3,2E02 CG31897 0,30 -2,03 4,1E02
Nig3 1,63 -1,90 1,6E03 Weel 2,63 -2,03 1,6E03
Rab26 0,87 -1,91 2,9602 CG6723 1,17 -2,03 2,402
jus 4,61 -191 5,1E03 jeb 4,33 -2,03 1,2E02
CDase 2,29 -1,91 5,903 SmydA7 0,97 -2,03 2,6E02
beat-llla 0,50 -191 4,502 CG4461 5,48 -2,03 1,902
CG7668 3,72 -1,91 9,7E03 CG3987 1,52 -2,03 6,1E-03
Trax 1.25 -191 3,6E02 CG6209 0,49 -2,03 4,902
sr 2,46 -1,91 1,8602 gogo 0,57 -2,04 1,5E02
CG6972 194 -191 5,7E03 comt 4,88 -2,04 8,903
RpL5 75,04 -1,91 2,3602 CG3618 1,93 -2,04 1,3E02
RpS6 156,37 -191 2,302 CG3078 1,46 -2,04 3,2E03
CG42700 0,60 -1,91 3,0E02 CG12256 2,84 -2,04 3,902
CG4753 1,96 -191 4,6E02 MetRSm 0,52 -2,04 5,3E03
OctbetalR 1,80 -1,92 3,7E03 Reg2 4,29 -2,05 1,0E:02
GXIVSPLA2 2,20 -1,92 1,1E02 CG13409 131 -2,06 5,7E03
CG6218 2,56 -1,92 6,3E03 CG14230 0,55 -2,06 4,2E02
Vhal61l 41,97 -1,93 15602 CG5895 4,80 -2,06 6,6E-03
Ufd1-like 3,59 -1,93 1,4E03 CG16743 6,20 -2,06 2,0503
Ekar 0,92 -1,93 1,1E02 dao 101 -2,06 2,8E03
CG9649 3,22 -1,93 1,4E02 SIFaR 0,25 -2,06 3,702
Ser7. 3,34 -1,93 1,4E02 CG7720 2,35 -2,07 3,2E02
sei 1,65 -1,94 1,2E02 dprl9 2,20 -2,07 9,1E04
CG9596 0,63 -1.94 3,4E02 unc-5 0,94 -2,07 8,4E03
Cht6 0,23 -1,94 3,7E03 Nplp2 752,83 -2,07 2,402
CG4766 0,91 -1.94 1,0E02 Proc 11,26 -2,07 4,3602
bma 1,53 -1,94 1,8603 AstGR1 2,02 -2,07 1,4E02
Galphao 7,22 -1.94 9,503 CG6674 1,38 -2,07 3,902
CG10513 5,82 -1,94 4,402 nAChRalphal 2,11 -2,07 8,0503
CG44098 1,26 -1.94 1,8602 CG18749 0,37 -2,08 4,1E02
Rph 0,65 -1,94 9,7E03 5-HT2B 0,64 -2,08 1,1E03
|_hig 6,54 -1.94 1,1E02 Sap47 10,95 -2,08 9,0E03
CG6912 9,72 -1,94 1,2E03 rdgBbeta 1,52 -2,08 3,903
ZnT33D 0,68 -1,95 4,1E02 CG15312 2,87 -2,08 1,1E03
elav 4,70 -1,95 1,1E02 CG13373 1,28 -2,08 2,502
CG10384 0,93 -1,95 1,1E02 Fife 2,81 -2,08 1,1E02
Spl 0,31 -1,95 4,3602 BCAS2 0,99 -2,08 4,7602
amon 8,19 -1,95 1,302 Cen 127 -2,08 5,7E03
CGA4725 2,38 -1,95 9,503 mei-41 0,36 -2,08 3,903
Cyp9hl 2,09 -1,95 2,6E02 Fmo-1 1,02 -2,08 3,902
Dlip3 0,97 -1,95 4,502 CG3345 0,52 -2,09 3,7E02
Nfl 6,21 -1,95 3,4E03 CG42342 2,04 -2,09 3,2E04
CG33470 26,05 -1,95 5,0E03 CG2233 747,11 -2,09 2,7E02
CG15765 6,87 -1,95 1,1E02 jef 5,88 -2,09 5,1E03
Su(H) 0,66 -1,96 2,1E02 GstE2 4,32 -2,09 1,7E03
CG6426 39,09 -1,96 1,4603 CG32262 1,70 -2,09 1,3602
Dhit 1,56 -1,96 7,503 | Syt7 8,09 -2,10 4,8E03
fat-spondin 13,16 -1,96 2,2E03 CG15814 3,69 -2,10 1,0E03
beat-lc 1,29 -1,96 2,0E02 eag 1,85 -2,10 2,6E03
SPR 3,15 -1,96 5,2E03 mthl8 3,54 -2,10 1,4E04
elF5 6,58 -1,96 6,4E04 CG2972 0,92 -2,10 1,4E02
EstQ 3,26 -1,96 6,003 CG8908 0,72 -2,11 1,1E02
Rab3GEF 2,59 -1,96 4,3603 CG9396 7,04 -2,11 2,6E03
psh 2,80 -1,96 6,4E03 CG7560 3,81 -2,11 2,1E03
CG16716 0,60 -1,97 3,6E02 CG11360 6,06 -2,11 7,7E04
Rdl 8,24 -1,97 3,2E02 CG31156 0,87 -2,11 2,6E03
CG18476 0,79 -1,97 3,8E03 mei-9 0,53 -2,11 1,1E02
CG4562 1,24 -1,97 3,2E03 Nnp-1 1,07 -2,11 2,0E03
nrv3 36,74 -1,97 3,3E02 CG15537 1,26 -2,11 2,5E02
Schipl 1,80 -1,97 8,2E03 Spat 11,61 -2,11 3,503
CG9467 3,79 -1,97 4,1E04 CG4627 1,10 -2,12 4,2E02
ds 0,15 -1,97 3,902 CG40485 1,20 -2,12 8,2E03
CG43707 1,72 -1,98 9,6E03 CG9813 12,62 -2,12 2,8E03
Gr47a 0,87 -1,98 4,902 CG7084 1,12 -2,12 1,0E02
CG32700 2,14 -1,98 7,703 CG8665 1,64 -2,12 2,7E02
Ir56a 121 -1,98 8,0E03 CG14502 0,98 -2,12 1,503
GILT2 7,72 -1,98 3,4E02 Snm1l 0,58 -2,12 3,1E02
yellow-f 1,10 -1,98 1,8E02 Ank2 7,16 -2,12 1,8E02
P5cr-2 2,68 -1,98 8,8E03 CG42346 112 -2,13 1,1E04
CG42399 0,71 -1,98 1,4E02 Gyc32E 0,40 -2,13 1,2E02
isoQC 2,67 -1,99 3,0E03 Amy-d 2,69 -2,13 1,4E02
Drl-2 0,95 -1,99 1,3E02 CG8861 4,82 -2,13 2,303
CG9008 2,99 -1,99 1,902 CG16790 111 -2,13 3,4E02
CAH1 9,34 -2,00 3,6E03 CG6293 0,92 -2,14 2,0802
CG13315 58,09 -2,00 1,303 nAChRalpha6 5,74 -2,14 3,5E03
chinmo 2,28 -2,00 1,1E02 Fie 8,90 -2,14 1,3E04
CaMKI 22,42 -2,00 8,8E03 CG1646 3,24 -2,14 8,9E05
EndoB 3,07 -2,00 2,003 ppk25 1,49 -2,15 1,9502
CG6752 0,43 -2,00 1,902 Klu 0,53 -2,15 1,0E:02
CG14234 0,40 -2,00 3,902 CG8419 0,28 -2,15 4,602
mus308 0,39 -2,00 8,1E03 Con 2,13 -2,15 1,3E03
dob 2,73 -2,00 7,2E03 Hsc70-1 1,27 -2,15 7,0E03
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CG2316 7,73 -2,15 1,4E04 PIGH 1,25 -2,31 1,502
CG30083 3,18 -2,15 1,2E03 CG40498 8,99 -2,31 3,1E04
CG42817 1,66 -2,15 1,904 dprls 1,20 -2,32 9,4E04
CG42507 0,64 -2,15 3,702 CG10793 0,87 -2,32 2,6E02
SP2353 2,05 -2,15 1,2E03 CG9164 0,94 -2,32 8,9E05
nAChRalpha3 1,53 -2,15 3,2E03 CG30172 6,47 -2,32 3,803
CG42502 2,67 -2,15 1,302 Myo81F 1,05 -2,32 5,6E03
CG6191 18,82 -2,15 2,0e03 beatVc 0,53 -2,32 2,0E02
CG12224 1,66 -2,15 3,9803 CG10570 2,58 -2,32 3,6E03
Shaw 3,38 -2,16 4,6E04 CG5038 0,51 -2,32 1,402
Tob 5,05 -2,16 4,0E04 CG1628 2,76 -2,32 6,804
CG4587 4,73 -2,16 1,8E03 sff 1,95 -2,33 7,4E04
CG32485 3,87 -2,16 3,0804 Syngr 529 -2,33 1,604
dpri4 1,98 -2,16 1,1E03 CG32174 0,98 -2,34 14604
CG15201 69,37 -2,16 1,103 CG31814 1,52 -2,34 4,6E04
DIP-beta 0,89 -2,16 3,803 CG1764 1,90 -2,34 14604
CG10214 3,25 -2,17 3,3E03 Vhi 2,05 -2,34 6,0804
CG14797 0,66 -2,17 5,803 slo 8,17 -2,34 9,2E04
Glaz 3,35 -2,17 5,2E04 ninaE 109,60 -2,34 3,3E03
alrm 3,08 -2,17 2,502 Elk 1,70 -2,34 8,904
Ir51b 0,55 -2,17 3,6E02 Ets65A 0,43 -2,35 2,0802
CG3491 0,26 -2,17 9,1E03 CG14434 0,51 -2,35 4,9802
CG9890 0,85 -2,17 3,0802 Vham9.7a 9,26 -2,35 5,3604
CG14529 1,18 -2,17 2,1E03 CG7058 0,91 -2,35 1,0e03
CG1847 1,22 -2,17 3,703 kek3 0,92 -2,35 3,0E05
CG13300 0,51 -2,17 5,703 CG12402 0,87 -2,35 1,703
CG1461 1,40 -2,17 1,302 CG10680 21,96 -2,36 2,0803
Hk 3,12 -2,18 4,104 ft 0,19 -2,36 5,1E04
CG3955 2,47 -2,18 2,403 CG16896 0,63 -2,37 1,703
CG9098 0,38 -2,18 1,902 SpdS 4,12 -2,37 8,1E05
Gllispla2 7,76 -2,18 8,803 mRpS31 1,66 -2,37 1,803
ND-23 19,09 -2,18 5,905 wed 0,57 -2,37 3,0e02
1A-2 40,14 -2,18 1,802 onecut 6,04 -2,37 1,103
CG14141 4,69 -2,18 1,0802 CG12913 0,84 -2,38 4,4E03
FoxP 3,10 -2,18 1,6E03 Mucl4A 0,16 -2,38 4,5E05
1(2)k09848 0,78 -2,18 1,702 CDC45L 0,39 -2,38 4,502
TAF1B 0,41 -2,18 2,4802 hbs 0,54 -2,38 1,0803
Cyp4acl 4,92 -2,19 1,2E03 CG43095 1,87 -2,38 1,1E02
CG15881 0,90 -2,19 4,8E02 CG4847 8,54 -2,38 4,6E06
Lfg 0,80 -2,19 4,302 pHCHL 2,42 -2,38 7,406
Ir76a 1,30 -2,19 1,303 Dh44-R1 1,01 -2,39 3,4E04
Adgf-D 7,83 -2,19 6,7E03 CG15199 3,37 -2,39 7,1E04
stan 1,17 -2,19 6,8E04 CG9760 0,44 -2,39 3,4E02
CG9121 1,86 -2,19 1,703 Gpb5 3,22 -2,39 6,904
CG10362 121 -2,19 1,803 MAChRB 0,86 -2,39 9,6E04
brat 2,46 -2,20 1,304 CG32655 1,06 -2,39 1,402
m 0,55 -2,20 1,6E02 CG6201 0,99 -2,39 5,404
CG15098 89,60 -2,20 2,4E03 CG12950 3,44 -2,39 1,2E04
Smul 0,83 -2,20 6,4E03 Obp99c 165,23 -2,39 2,703
CG6765 1,45 -2,20 5,1E03 fred 1,18 -2,40 9,8E04
CG10804 2,74 -2,20 4,304 Ppt2 4,83 -2,40 1,103
CG9123 0,87 -2,20 1,902 CG2269 19,12 -2,40 4,503
CG44437 1,26 -2,20 1,6E02 Pms2 0,33 -2,40 2,2E02
2mit 2,26 -2,21 1,0803 CG8353 1,44 -2,40 2,4E02
rdhB 2,94 -2,21 4,6E02 CG9509 1,01 -2,40 3,1E04
nAChRalpha7 6,35 -2,21 5,703 CG34134 6,28 -2,40 9,3E05
mbl 4,93 -2,21 4,0E03 RSG7 1,79 -2,41 1,0804
CG13404 1,20 -2,21 3,2E02 CG17364 1,28 -2,41 1,1E04
Syt12 1,11 -2,22 1,9802 scrt 5,77 -2,41 2,1E03
PCNA2 0,86 -2,22 5,0E02 CG14252 0,71 -2,41 3,302
CG14439 1,17 -2,22 1,202 CG33310 0,48 -2,41 1,202
Tehl 1,76 -2,22 2,003 otp 0,43 -2,41 1,902
IMPPP 27,95 -2,22 1,1E03 CG43324 8,48 -2,41 1,0804
Dscam3 1,24 -2,22 2,703 CG46308 1,44 -2,42 6,2E04
CG14183 0,51 -2,23 1,9802 CG9395 1,83 -2,42 4,3E05
Sh 6,99 -2,23 6,103 dpr7 8,66 -2,42 1,4803
Alk 4,88 -2,23 3,4E03 CG43402 4,40 -2,43 8,8E03
Pask 0,97 -2,23 5,903 CG6808 0,31 -2,43 2,4802
S6kIl 1,45 -2,23 3,7E04 HDAC11 1,38 -2,43 9,3E05
CG33493 17,27 -2,23 3,003 CG12822 4,13 -2,43 2,305
1(3)72Dp 1,57 -2,24 4,304 CG8641 0,96 -2,43 5,1E04
trv 3,19 -2,24 7,1E04 iav 0,26 -2,44 2,6E02
Grik 0,40 -2,24 1,702 CG7646 8,71 -2,44 2,6E05
CG4408 5,02 -2,24 3,903 Tsp39D 4,24 -2,44 1,406
CG13375 2,73 -2,24 1,703 Vps16B 0,62 -2,44 2,602
CG12851 1,82 -2,24 17603 CG9503 0,29 -2,44 5,0802
CapD3 0,40 -2,24 19802 CG17026 1,57 -2,45 3,0803
CG31068 0,46 -2,25 2,502 mei-P26 7,61 -2,45 7,2E04
nclb 1,16 -2,25 4,503 PK2R1 0,34 -2,46 3,0802
Tretl-2 2,46 -2,25 6,2E04 sced 0,89 -2,46 1,304
Odc1 5,50 -2,25 4,203 dpri8 2,41 -2,46 5,8604
CG3184 0,85 -2,25 2,502 CG33181 1,87 -2,46 7,6E05
Xport-A 1,76 -2,26 7,2E03 CG3812 1,82 -2,47 1,1E04
miplel 22,62 -2,26 5,403 CG4984 0,40 -2,48 1,6E02
btv 0,21 -2,26 9,3E04 hubl 0,62 -2,48 1,1E02
orb2 5,03 -2,26 2,1E04 Nep3 3,23 -2,48 1,905
Oaz 0,24 -2,27 1,4E02 moi 0,39 -2,48 3,7E02
CG6024 3,19 -2,27 2,2E04 GABAB-R3 1,89 -2,48 6,0E06
beatlla 2,10 -2,27 5,3E04 rha 0,23 -2,48 2,2E02
CG43091 1,86 -2,27 1,302 CG14882 0,65 -2,48 1,202
CG13685 154 -2,27 1,1E03 Cyp4p2 0,39 -2,49 5,0802
GIuRIA 1,35 -2,27 5,303 CG14864 0,48 -2,49 3, 7802
CG14082 0,63 -2,28 3,903 CG6985 0,68 -2,49 1,1E02
CG6154 1,37 -2,28 1,302 CG32333 0,93 -2,49 1,305
Tdc2 0,54 -2,28 2,7E02 key 4,68 -2,49 2,505
CG5348 0,75 -2,28 1,4802 CG4374 0,16 -2,49 2,9802
CG15890 0,34 -2,29 3,902 sv 0,47 -2,50 1,0E03
mtt 0,92 -2,29 2,1E03 CG8958 0,67 -2,50 5,703
CG7888 8,41 -2,30 2,504 EndoG 0,70 -2,50 3,4E02
beat-la 1,25 -2,30 1,1E02 CG12398 0,54 -2,50 2,0802
CG14400 5,88 -2,30 1,703 bru3 6,49 -2,51 1,1E03
CG16965 1,19 -2,30 4,2E03 Ir68a 0,50 -2,51 2,1E02
CG11436 0,94 -2,30 3,903 Lkr 0,67 -2,51 2,802
Dh44 2,42 -2,30 3,903 fs(1)M3 0,22 -2,51 3,1E02
TkR86C 0,47 -2,30 3,502 Gadl 11,49 -2,52 2,0802
CG33234 1,00 -2,30 1,302 CG33226 2,09 -2,52 1,2E03
DNApoleta 0,41 -2,30 15802 CG34135 0,49 -2,53 5,405
List 1,43 -2,31 1,6E03 DCTN5p25 2,79 -2,53 1,803
CG5707 2,60 -2,31 5,6E05 CG17159 0,71 -2,53 4,503
Ext2 1,85 -2,31 6,504 CG9657 0,91 -2,53 8,7E05
temp 2,18 -2,31 1,4E04 CG18368 0,26 -2,53 1,8602
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Or63a 0,56 -2,53 2,0E02
mwh 0,21 -2,53 1,4E02
Atg10 0,99 -2,53 3,303
CG7300 0,43 -2,53 8,1E03
santamaria 2,70 -2,54 2,7605
Hf 19,26 -2,54 7,905
CG7368 0,54 -2,54 3,2E03
qin 0,15 2,55 1,6E02
CG11407 1,23 -2,55 1,1E03
CG7339 2,04 -2,55 6,6E05
CG9919 3,81 -2,55 5,2E05
AstA-R1 1,20 -2,55 3,7E04
CG6574 151 -2,56 3,905
CG4269 5,39 -2,57 1,702
CG42740 2,19 -2,57 6,0E05
DIP-delta 1,99 -2,57 3,2E04
CG31249 1,40 -2,57 1,003
CG11317 1,75 -2,58 3,2E04
CG13283 2,03 -2,58 1,3E05
yellow-h 1,16 -2,58 7,203
CG3568 0,57 -2,59 2,902
CG16789 0,67 -2,59 1,603
Syt14 1.45 -2,59 4,4E04
APRBP1 1,13 -2,59 1,2E03
Cyp4ac2 4,31 -2,60 6,2E06
VGAT 2,37 -2,61 2,3E05
Ferl 0,68 -2,61 15602
Drep3 1,05 -2,62 1,903
CG32225 5,28 -2,62 7,705
CAHbeta 2,28 -2,62 2,2E04
CG6867 0,69 -2,63 2,2E04
beat-VII 4,02 -2,63 3,2E04
DIP-epsilon 1,04 -2,63 7,4E05
twit 2,58 -2,63 1,2E05
pdm2 0,38 -2,64 7,903
dpr21 3,83 -2,64 2,2E05
CG13999 193 -2,64 1,8603
wirw 3,72 -2,64 3,1E06
Lcch3 2,97 -2,64 7,505
Gas41l 0,92 -2,66 3,1E02
cep290 0,15 -2,66 15602
Lip2 0,50 -2,66 7,103
CG43343 0,41 -2,67 1,003
CG16898 1,55 -2,68 2,7E02
CG18622 137 -2,68 1,8E03
CCHaiR 0,59 -2,69 3,4E03
park 0,88 -2,69 2,503
t 2,40 -2,69 2,2E04
lov 0,60 -2,69 7,0E05
Pkc53E 4,81 -2,70 3,2E06
Spcl05R 0,12 -2,70 3,6E02
Dhc62B 0,20 -2,70 1,3E04
CG10960 11,83 -2,70 1,6E05
Cyp28cl 0,47 2,70 2,3602
Ddr 1,04 -2,70 2,904
CG15293 83,70 -2,70 3,904
CG7342 0,32 -2,71 3,1E02
CG6429 1,89 -2,71 3,6E02
Hr4 1,49 -2,71 2,1E08
CG13708 0,16 -2,71 4,802
unc-13-4A 171 -2,71 1,6E05
CG10151 0,60 -2,71 2,903
nAChRalphaS 6,71 -2,72 4,9E04
Irk3 0,86 -2,73 6,904
Gfatl 1,20 -2,73 1,7E04
Spn88Eb 22,83 -2,73 15802
DoplR1 2,10 -2,74 8,0E06
CG42361 2,09 -2,74 3,504
CG5282 2,05 -2,74 7,7E06
CG12239 30,05 -2,74 4,0802
AstGR2 0,62 -2,74 1,8603
Pcyt2 10,68 -2,75 1,1E06
CG1137 0,71 -2,75 1,6E02
Gld2 0,27 -2,75 4,0E03
CarT 0,91 -2,76 1,8E04
Klp54D 0,21 -2,76 4,9E02
CG6220 0,61 -2,76 1,6E02
CG15803 0,94 -2,76 6,2E04
CG8492 0,21 -2,76 2,3E02
CG12147 0,39 -2,76 3,0E02
pre-mod(mdg4)-Z 0,89 -2,77 2,903
Ret 0,24 -2,77 1,2E02
Actbeta 5,02 -2,78 3,508
twz 0,47 -2,78 5,7E03
CG9701 1,10 -2,78 3,002
Root 0,59 -2,79 6,3E06
cmet 0,12 -2,79 2,0E02
CG43968 1,15 -2,79 5,1E03
st 0,37 -2,80 3,902
CG34402 0,58 -2,80 3,303
CG9254 0,53 -2,80 1,702
rnhl 0,80 -2,80 1,4E02
Chbp53E 7,60 -2,80 1,905
mGIuR 4,06 -2,80 2,6E04
boil 0,71 -2,80 4,703
Ykt6 2,86 -2,81 1,3E06
beat-Ib 1,80 -2,81 9,1E05
CG5890 2,34 -2,81 6,3E06
TfAP-2 0,46 -2,82 4,503
CG31097 0,56 -2,82 2,4E02
CG12309 0,76 -2,82 1,8603
frm 0,12 -2,82 4,0E02
pre-mod(mdg4)-W 0,34 -2,83 2,4E02
CG7166 3,60 -2,83 3,906
CG3257 1,43 -2,83 1,2E05
CG15651 1,56 -2,83 7,0E05
CG11619 0,95 -2,84 6,8E05
CG5022 0,79 -2,85 1,703
CanB 9,12 -2,85 1,7E07
CG7708 4,15 -2,86 1,1E06
CG15332 0,32 -2,86 4,1E02

CG12768 0,72 -2,87 3,4E04
PICK1 1,00 -2,87 1,1E04
CG12355 3,47 -2,87 1,7E05
pre-mod(mdg4)-T 0,80 -2,88 4,403
CG10257 1,46 -2,89 2,4E03
CG1239 0,98 -2,89 3,5E03
CG17977 1,04 -2,89 1,1E02
CG17141 0,90 -2,90 5,4E03
fne 8,31 -2,91 7,2E05
Kr 0,54 -2,91 5,605
euc 11,98 -2,91 2,7E03
Lsplbeta 3,92 -2,93 7,3E03
CG14274 2,61 -2,94 1,4E04
AstC 7,43 -2,94 8,2E03
CG8925 0,22 -2,94 4,6E02
CG9270 0,17 -2,94 2,7E02
CG17270 2,35 -2,94 4,0E05
CG4842 0,84 -2,94 2,0502
CG42339 0,88 -2,96 2,1E04
CG4907 0,19 -2,96 3,1E02
CG1143 0,36 -2,96 4,4E02
GNBP2 2,79 -2,97 1,2E04
Pbp49 0,80 -2,97 8,1E03
CG18539 0,78 -2,98 4,2E02
CG8100 0,19 -2,98 4,1E02
CG32939 8,87 -2,98 4,7E06
CG34106 0,58 -2,99 2,1E05
CG31832 0,91 -2,99 2,902
CG15909 0,51 -3,00 3,0802
Trxr-2 0,34 -3,00 3,6E-02
CG30158 1,77 -3,01 9,5607
Sry-alpha 0,16 -3,02 4,6E-02
shd 0,17 -3,02 4,1E02
CG5897 0,54 -3,03 1,7602
CG34256 1,39 -3,03 5,6E-03
CG4653 0,83 -3,03 1,7602
CG18467 2,10 -3,04 1,1E06
DIP-alpha 0,79 -3,04 3,6E07
mnd 2,80 -3,04 1,0E05
CG3253 0,73 -3,04 2,403
PGRPSD 30,29 -3,04 3,509
CG31664 1,14 -3,05 2,6E04
pip 0,12 -3,05 2,503
CG13694 0,96 -3,05 7,2E03
CG5493 2,98 -3,06 1,0E06
Sytbeta 1,45 -3,06 1,506
CCKLR17D1 0,37 -3,06 2,2E03
slv 1,15 -3,07 5,4E04
CG4301 0,38 -3,07 3,7E05
Cyp4s3 1,44 -3,07 1,1E06
CG10799 51,81 -3,08 1,8E06
Xport-B 1,97 -3,08 7,504
stum 0,17 -3,08 2,9E03
CG7191 0,88 -3,08 1,5E03
CG5961 0,89 -3,09 9,6E04
CG6125 0,39 -3,09 2,2E02
Obp57¢ 3,16 -3,10 7,.9E03
Cycd 0,61 -3,10 1,2E02
fest 0,28 -3,10 8,903
CG34354 2,22 -3,11 5,507
CG4596 0,65 -3,11 1,5E03
CG1545 2,24 -3,11 2,4E03
CG16756 19,58 -3,12 1,5E04
alphaKap4 0,54 -3,12 9,303
rost 9,35 -3,13 3,5E09
Tehao 0,68 -3,13 8,9504
ms(3)76Ba 0,51 -3,14 6,7E:03
nompA 0,18 -3,14 2,0E02
CG11034 0,35 -3,15 1,0E02
Rrp46 1,09 -3,16 1,5602
Muc68E 0,19 -3,17 2,5E03
tomboy40 0,62 -3,17 1,2E02
CG13088 0,38 -3,17 3,402
TTLL3A 0,16 -3,18 4,2E02
Listericin 3,41 -3,18 4,6E-02
CG10924 0,44 -3,18 1,6E02
CG18003 5,42 -3,20 1,0E05
CG8245 3,64 -3,21 2,2E07
CG9449 2,52 -3,21 1,2E04
cmpy 1,21 3,21 4,0E06
Cyp28d2 1,42 3,21 3,3E05
0s9 1,62 -3,21 9,7E03
Mur298 0,87 -3,21 1,8603
CG9413 4,96 -3,22 1,6E05
Mdr50 0,37 -3,22 4,803
ninaA 2,65 -3,23 1,1E04
CG2750 0,12 -3,24 2,1E02
Dhcl6F 0,13 -3.24 4,504
frac 0,13 -3,24 2,0E02
Sytalpha 3,24 -3.24 1,3E07
CG12594 1,84 -3,24 3,7E07
Pdh 19,65 -3,25 1,0E04
CG5096 0,34 -3,.25 3,1E02
CG13965 1,15 -3,26 2,8E02
CG15522 1,23 -3,26 4,504
CG6602 0,43 -3,27 4,1E02
CG9531 1,12 -3,28 3,0e04
beat-Vb 1,45 -3,28 4,4E05
oc 0,41 -3,29 8,3E05
CG31221 27,83 -3,29 6,7E-05
CG14567 9,29 -3,29 2,4E08
CG3270 191 -3,29 1,8E05
CG11425 2,03 -3,29 3,7E03
CG1552 8,01 -3,29 1,6E05
CG7742 0,54 -3,30 1,1E03
CG18155 0,88 -3,30 5,4E05
Cyp303al 0,30 -3,32 1,1E02
CG42235 0,81 -3,32 1,2E05
dtr 0,15 -3,33 1,6E02
Marcall 0,31 -3,33 1,8E02
CG2680 141 -3,34 2,504
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CG13895 2,19 -3,35 1,8E08
CG5285 0,89 -3,35 8,103
CG31161 0,30 -3,36 3,2E02
CG14301 0,29 -3.36 3,0E02
Gbeta5 2,09 -3,37 5,2E07
CG30484 0,16 -3,37 5,0E:02
CG32373 0,39 -3,37 8,6E03
Lgr3 0,38 -3,37 1,103
CG8219 0,22 -3.38 2,2E02
CG34109 0,41 -3,39 1,903
CG1909 7.21 -3,.39 5,909
CG2121 0,35 -3,39 2,502
inaD 142 -3,.39 2,1E06
GC 1,87 -3,40 8,6E-07
zyd 2,65 -3,40 17807
NPFR 0,29 -3,41 6,2E03
CG30419 0,86 -3.43 2,1E07
CG10185 0,37 -3,43 8,2E03
CG5773 8,79 -3.43 6,0E10
tyn 0,49 -3,44 5,1E07
Cyp309al 198 -3.44 1,2E03
CG10650 0,85 -3,44 2,8E02
CG18213 0,37 -3.45 1,903
CG6071 0,24 -3,45 2,8E02
CG4329 0,18 -3.45 2,8E02
CG32647 6,30 -3,45 1,310
Adk3 1,62 -3.45 1,1E06
CG7460 0,30 -3,45 2,0E02
CG13436 0,36 -3.45 2,0E02
CG31872 0,16 -3,46 4,0E02
Dro 2,23 -3.46 18602
CG17803 1,03 -3,47 5,8E06
CG31036 0,25 -3.48 6,7E03
CG10494 0,42 -3,48 7,8603
CG14321 131 -3.49 7,303
skl 0,46 -3,50 2,2E02
Or98a 0,44 -3,50 3,1E02
CG32591 0,30 -3,50 2,6E02
CG1402 131 -3,50 3,7E07
CG14857 0,21 -3,51 4,1E02
CG15358 182 -3,51 1,8E03
CG33233 1,03 -3,52 5,5E05
Sse 0,54 -3,53 2,503
CG33307 6,70 -3,54 2,008
Damm 0,39 -3,55 8,2E03
CG32301 0,13 -3,56 3,8E02
Trh 1,09 -3,58 2,6E04
Abd-B 0,08 -3,58 4,803
CG4836 0,13 -3,59 4,0E02
CG32017 16,30 -3,59 9,907
CG13539 0,40 -3,62 3,4E02
CG13978 0,16 -3,62 4,1E02
Psf3 7.39 -3.64 13E11
nompB 0,20 -3,64 2,2E-02
CG14937 0,36 -3.64 2,4E02
Dhc98D 0,19 -3,65 2,7E06
CG1924 0,40 -3,65 3,903
Cyp6al4 0,77 -3,66 6,4E06
DNasell 11,88 -3,66 2,2E06
CG3339 0,12 -3,69 1,304
CG7607 17,57 -3,69 7,4E08
CG32683 0,90 -3,70 4,809
CG10654 193 -3,72 4,9E08
CG14989 28,93 -3,72 3,1E04
CG7884 0,14 -3.73 1,8602
CG46244 1,07 -3,73 1,4E07
CG2656 3,74 -3.77 1,1E07
Ppil 0,23 -3,77 1,0E02
CG12662 1,37 -3.77 7,003
Cpré6D 0,82 -3,77 1,1E02
CG30110 0,35 -3,80 1,302
SP555 0,95 -3,81 18607
CG13991 0,09 -3.84 3,902
Oatp33Ea 0,35 -3.84 9,3E04
CG32845 0,26 -3,.84 3,3E02
CG3277 0,30 -3,87 9,8E04
CG18302 0,27 -3,87 2,7E02
Lst 16,70 -3,89 6,3E06
CG7896 0,10 -3,89 2,4E02
CG43085 2,12 -3,90 5,3E05
CG6083 1,05 -3,90 1,704
CG5342 0,20 -3,90 3,902
CG14312 0,79 -3,93 4,602
CG34425 0,41 -3,93 1,902
UQCR11L 1,61 -3,94 1,0E02
CG14495 0,73 -3.94 1,902
beatVa 134 -3.94 6,908
CG32368 32,29 -394 3,8E06
CG31706 2,23 -3,96 1,8E07
Menl-1 0,09 -3,99 4,7602
Crz 11,18 -4,00 3,7E04
CG9673 0,90 -4,00 7,603
CBP 0,16 -4,00 4,9802
Ibl 0,18 -4,00 2,502
CG12715 0,23 -4,00 2,002
Rpni3R 0,45 -4,00 2,1E02
CG43291 0,32 -4,01 1,3E02
CG7589 1,82 -4,01 8,1E04
e(n) 2,86 4,02 3,5E10
zye 0,12 -4,04 2,603
CG17224 13,97 -4,04 4,3608
Hsc70-2 0,25 -4,06 1,8E02
kmg 0,17 -4,06 4,2E02
CG5142 0,69 -4,07 1,604
CG2104 0,39 -4,08 2,103
CG34215 7,19 -4,09 3,0E06
CG14406 0,95 -4,10 1,1E02
CG7227 2,36 -4,10 6,3E07
MFS9 1,77 -4,14 7,0E08
CG12038 1,73 -4,16 1,4E07
CG17167 0,95 -4,16 9,1E07

Cht2 0,92 -4,18 7,6E07
CG1801 0,07 -4,19 3,802
CG3014 0,16 -4,20 3,3E02
ND-51L1 0,93 -4,20 3,8E06
CG31343 0,24 -4,20 2,302
CG9507 1,46 -4,21 1,807
CG5160 0,28 -4.21 1,8E02
CG11788 0,47 -4,24 1,1E02
CG45067 0,25 -4.24 1,1E02
Rh4 5,13 -4,25 3,3E09
CG14118 0,27 -4.26 4,502
CG1979 0,94 -4,27 7,2E06
CG9928 77,10 -4.27 2,2E12
CG14331 0,45 -4,27 1,4E02
CG8654 3,25 -4.28 2,3E07
CG16959 0,29 -4,28 7,8E03
Dh31 13,30 -4.28 1,8E06
CG12699 0,75 -4,28 1,8E02
CG6052 0,31 -4.28 5,9E05
Lsplalpha 0,28 -4,32 1,602
CG31780 0,39 -4,.34 1,4E02
Dhc93AB 0,19 -4,37 6,004
CG34025 0,55 -4,38 8,6E03
CG11044 0,60 -4,38 1,1E04
Vhal00-3 0,20 -4.39 2,1E02
nompC 0,13 -4,40 2,0E:03
G6P 0,62 -4,40 4,503
CG1667 9,94 -4,41 9,8E11
Dfd 0,25 -4,43 6,1E-03
CG5882 0,18 -4,46 4,8602
Obp99a 44,65 -4,46 4,5E06
CG32447 0,11 -4,48 3,0502
CG4839 0,44 -4,49 2,8E05
CG15599 0,17 -4,50 1,1E02
CG31528 0,47 -4,50 1,1E02
mey 0,15 -4,52 3,1E02
CG10505 0,16 -4,53 1,2E02
CG5756 0,11 -4,53 3,2E02
CG5909 1,68 -4,54 1,7E05
CG15143 0,14 -4,54 2,902
Odc2 137 -4,59 3,1E05
1lp2 8,41 -4,61 1,9802
wrapper 2,86 4,65 2,6E06
CG32106 0,13 -4,66 9,0503
CG13609 0,31 -4,67 1,8E02
CG30438 0,48 -4,68 1,8E05
CG16825 0,26 -4,69 2,6E03
pre-mod(mdg4)-G 0,83 -4,70 4,7E06
CG12817 0,76 -4,72 1,6E03
Oatp33Eb 0,18 -4,73 4,1E02
CG11404 0,59 -4.74 2,3E02
r-cup 0,22 -4,74 1,902
Cc2d2a 0,17 -4,75 5,1E03
CG14838 0,17 -4,75 2,0502
CG10969 0,15 -4,78 4,3602
CG40470 4,78 -4,80 7,5E13
Jhe 0,21 -4,80 1,7E02
CG14692 0,15 -4,83 7,2E04
AttB 6,81 -4,85 2,4E04
nerfin-2 0,15 -4,87 4,5E02
CG43691 0,13 -4,88 1,6E02
CG33791 0,09 -4,88 1,502
ImpE1 0,14 -4,89 1,5E03
CG15382 0,56 -4,93 8,6E03
CG9733 0,98 -4,94 1,2E03
ndl 0,11 -4,96 2,6E03
CG1537 0,45 -4,96 3,7E02
TwdlG 1,57 -4,97 7,1E10
CG32793 0,14 -5,05 3,4E02
CG32719 0,10 -5,05 4,0802
SmydA6 0,21 -5,05 4,3602
CG34459 0,28 -5,05 4,7E02
CG6041 1,18 -5,12 9,905
CG9981 0,09 -5,14 3,5E02
CG34002 0,76 -5,16 1,6E03
Sid 0,80 -5,16 6,4E-03
CG9689 3,42 -5,16 2,2E07
Or43b 0,75 -5,17 5,5E04
CG11898 0,13 -5,20 6,4E-03
alpha-Man-Ic 0,91 -5,20 4,4E03
Dhc36C 0,14 -5,22 5,5E06
CG4714 0,17 -5,23 3,1E02
CG31198 0,22 -5,28 3,902
Oseg2 0,18 -5,28 9,2E04
tid 1,64 -5,31 2,7E06
CG8157 0,54 -5,32 3,4E02
CG18480 0,11 -5.36 1,8E02
CG11671 121 -5,40 1,7E03
CG42816 0,15 -5,54 4,4E03
BubR1 0,31 -5,54 4,6E05
Mtk 9,48 -5,55 2,1E03
CG17264 0,79 -5,55 7,4E07
Muc26B 0,34 -5,56 9,303
1(2)03659 0,13 -5,56 7,9E03
Cyp309a2 0,24 -5,58 2,4E02
CG31551 0,11 -5,59 2,2E02
pre-mod(mdg4)-B 0,45 -5,73 2,7E03
CG18170 0,07 -5,75 2,5E02
sad 0,25 -5.76 19802
ACXC 0,12 -5,76 1,9E02
CG31467 0,36 -5.76 7,7E03
CG15539 0,27 -5,77 4,0E02
Cyp4di 0,53 5,77 1,0E04
CG4676 0,92 -5,79 4,4E04
CG5681 0,20 -5.84 2,2E02
Cpr50Ca 0,13 -5,85 1,702
CG5235 0,18 -5.85 1,7E02
CG15209 46,08 -5,85 0,0E+00
Rh5 4,97 -5,98 7,7E12
CG5966 6,98 -6,00 5,6E07
fit 151,85 -6,02 4,2E11
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Cad8oD 0,14 -9,16 3,5E04
CG2528 0,09 -9.24 1,1E02
AttC 78,80 -9,25 6,5E11
gt 0,83 -9.29 1,3E05
LysP 30,79 -9,47 8,403
NT1 0,13 -9,48 1,1E02
Obp56a 194 -9,62 5,7E03
CG15475 0,56 -9,64 1,1E02
CG34219 1,10 -9.72 1,9E05
CG15144 0,15 -9,87 9,8E03
sage 0,88 -10,00 1,8E05
Cyp308al 0,33 -10,01 8,1E03
CG13131 0,14 -10,01 9,7E03
CG31636 0,48 -10,03 2,0503
CG4409 4,44 -10,09 12E13
CG17687 0,11 -10,25 7,8E03
pre-mod(mdg4)-U 0,28 -10,43 2,0E04
CG15711 0,25 -10,44 9,0503
f 0,09 -10,57 8,2E04
CG15548 0,32 -10,65 1,4E03
CG45080 286,08 -10,92 2,7E05
AttA 3,25 -11,01 3,3E06
PGRPSB1 38,74 -11,09 0,0E+00
CG33012 0,12 -11,34 4,8E02
CG8664 0,22 -11,34 4,802
CG3544 0,15 -11,56 4,403
Vhal00-4 0,12 -11,56 4,6E02
CG14085 0,11 -11,56 4,6E02
Ir52b 0,20 -11,57 4,802
CG33125 0,09 -11,57 4,6E02
Galphaf 0,36 -11,93 5,0E03
Oatp58Da 0,16 -12,03 4,2E02
CG11164 0,23 -12,03 4,2E02
CG4161 0,19 -12,04 4,2E02
CG13492 0,16 -12,18 4,5E06
CG31533 0,13 -12,26 4,0502
decl 0,11 -12,32 3,2E03
CG46313 0,21 -12,33 4,402
Slapl 0,18 -12,34 4,7E02
CG30289 0,59 -12,45 3,303
CG14205 0,15 -12,72 3,7E02
Pxd 0,15 -12,88 4,6E02
EAChm 0,49 -13,17 4,2E02
CG9068 0,11 -13,19 3,402
sha 0,11 -13,45 2,4E03
CG15614 0,28 -13,48 3,702
sens 0,18 -13,59 3,4E02
CG33286 0,12 -13,65 3,0502
His4:CG33873 0,72 -13,98 3,2E02
CG6337 0,28 -14,13 3,0502
DptB 17,11 -14,30 3,4E06
CG45062 0,15 -14,36 2,6E02
CG9377 5,62 -14,43 0,0E+00
CG10814 4,81 -14,75 7,607
CG15570 0,10 -14,81 2,4E02
Tsp29Fa 0,55 -14,83 6,1E-03
Adgf-E 0,27 -14,84 2,6E02
CG10170 0,26 -15,05 2,502
CG11760 0,97 -15,24 3,7E07
CG10472 0,52 -15,31 2,302
CG5122 0,11 -15,51 2,1E02
Slap2 0,23 -15,52 2,302
CG12637 0,46 -15,53 2,2E02
Cyp4e3 1,62 -15,66 5,1E07
CG6709 0,69 -15,75 1,2E03
Spn100A 0,24 -15,99 1,9502
CG9313 0,15 -16,20 2,2E02
CG32984 5,02 -16,68 6,6E-06
His4:CG33871 0,99 -16,77 2,0E02
CG12184 0,16 -16,87 1,9502
CG5379 0,32 -17,11 1,7E02
SdhBL 0,27 -17,15 1,5E02
CG32236 0,37 -17,40 1,5602
CG32436 0,10 -17,57 1,7E02
Ag5r 87,12 -17,72 3,5E06
CG42825 1,03 -18,88 1,2E04
CG42685 0,10 -18,94 1,2E02
lyd 0,23 -19,44 1,2E02
CG2990 0,16 -20,40 9,1E03
Npclb 0,16 -21,31 9,0E03
CG16826 691,86 -21,64 5,809
CG18088 0,46 -22,49 3,1E04
CG34377 0,13 -22,96 6,7E03
CG32786 0,21 -22,96 6,5E-03
Sdic2 0,59 -26,61 4,805
CG32985 0,41 -27,81 8,0E03
CG8708 3,16 -28,05 1,907
Cyp304al 8,52 -49,47 12E13
CG42704 22,87 -50,08 3,3E06
scpr-C 3,56 -54,66 3,9E06
CG42705 2,10 -55,06 1,1E03
DptA 15,27 -65,02 4,1E08
CG33109 198,15 -67,81 2,7E12

6.3 DEGs of airways from

exposed flies

15 d CS

CG13634 0,27 -6,12 1,6E02
betaTub85D 0,26 -6.21 1,3E02
grim 0,29 -6,21 1,3602
Cad74A 0,11 -6.24 2,6E03
mfr 0,11 -6,24 7,003
Trissin 3,71 -6,25 5,404
Efhcl.2 0,12 -6,27 4,7602
CNT1 0,11 -6,27 4,7602
CG4459 0,16 -6,27 4,6E02
spn-B 0,23 -6,27 4,7602
CG13699 0,09 -6,27 4,7602
CNMa 0,17 -6,27 4,8602
CG14086 0,22 -6,27 4,6E02
CG15740 0,16 -6,32 1,8602
CG31205 10,80 -6,38 1,504
CG5404 0,49 -6,40 1,3605
MCO3 0,16 -6.41 4,802
CG6296 0,16 -6,41 4,4E02
CG17387 0,12 -6.41 4,502
CG43896 0,11 -6,41 2,003
CG9316 0,14 -6.44 4,9802
CG33235 0,19 -6,45 4,9504
CG42296 0,16 -6.47 1,1E02
His4:CG33875 1,00 -6,47 1,2E02
Vago 51,47 -6,50 1,4E09
CG33017 0,12 -6,51 3,6E03
unc 0,10 -6,55 1,002
Sep5 0,29 -6,56 1,3602
Vhal005 0,17 -6,56 2,0E02
CG30371 3,79 -6,60 7,604
CG3942 0,21 -6.64 1,302
ord 0,09 -6,66 3,902
lobo 0,13 -6,66 4,2E02
e(y)2b 0,58 6,67 4,2E02
CG14142 0,38 -6,68 5,503
Cpr76Bd 0,12 -6,74 8,503
Slap3 0,12 -6,78 3,902
Cp7Fb 0,17 -6,79 3,6E02
SA2 0,11 -6,.79 3,6E02
CG9826 0,17 -6,79 4,302
CG13617 0,14 -6,.79 3,8E02
CG30480 0,23 -6,79 9,4E04
ChLD3 0,24 -6,91 9,1E03
CG34027 0,12 -6,92 9,103
CG42876 0,25 -6,92 3,4E02
CG34193 0,23 -6,92 7,4E03
CG7953 0,48 -7,00 9,1E03
CG1314 0,37 -7,00 6,903
Tb 0,39 -7,05 3,7E02
CG7140 0,19 -7,05 3,1E02
CG9864 0,68 -7.08 9,904
ppks 0,18 7,15 3,9502
RabX2 0,48 -7,17 3,502
CG31391 0,33 -7,18 7,8603
CG18109 0,13 -7.22 3,2E03
CG17717 0,37 -7,24 4,902
CG12866 0,26 -7.26 2,6E03
CG7059 0,63 -7,27 1,0e04
Osil7 0,10 -7,31 3,502
CG33137 0,66 -7.31 3,002
ATPsynbetal 0,20 -7,32 4,1E02
ms(3)76Cc 0,15 -7.36 5,503
GstE14 0,34 -7,42 2,8E02
CG30043 0,13 -7.43 2,6E02
CG7311 0,33 -7,47 1,903
CG7882 0,18 -7.56 2,4E02
Dsk 6,43 -7.56 3,8E09
Ir60e 0,24 -7.56 2,5602
swi2 1,20 -7,60 7,110
Cs2 0,17 -7,66 1,503
CG9686 37,90 -7,68 0,0E+00
CG6324 0,11 -7,68 2,4E02
CG43338 0,14 -7,68 2,4E02
CG18477 0,38 -7.71 4,503
CG42662 0,14 -7,81 2,3E02
ssp5 0,18 -7,81 2,4E02
Gr32a 0,25 -7,82 2,2E02
CG31016 0,11 -7.84 3,7E02
CG4793 0,34 -7.84 2,1E04
CG15930 0,43 -7.93 1,703
LysX 1,07 -7,94 2,6E02
Rh6 511 -7.94 9,7E12
CG10051 0,15 -8,02 3,3E02
CG6927 0,24 -8,08 2,4E02
CG13842 0,27 -8,17 4,3603
CG43064 3,35 -8,21 2,1E10
Cyp6d2 0,48 -8.23 3,1E03
CG13326 0,17 -8,33 2,2E02
CG32107 0,16 -8,33 3,003
CG14120 0,11 -8,34 1,902
Dnah3 0,10 -8,38 5,8E06
CG9492 0,16 -8,39 3,3E06
CG13362 0,24 -8,42 2,2E02
CCDC151 0,35 -8,42 3,6E03
CG3964 0,12 -8,46 1,6E02
CG34290 0,68 -8,56 1,302
Dic61B 0,17 -8,58 1,7E02
CG14651 0,14 -8,59 1,8E02
CG16734 0,34 -8,60 15802
Orco 0,26 -8,60 2,4E02
Ugt86Di 0,42 -8,67 8,7E05
CG13641 7,07 -8,68 6,9E07
fs()Yb 0,13 -8,71 1,4E02
DJlalpha 1,48 -8,78 9,7E05
CG34124 0,21 -8,80 4,505
CG13177 0,41 -8,84 1,502
CG33287 0,14 -8.85 1,3E02
CG30048 0,12 -8,89 1,702
CG15497 0,41 -9,11 1,1E02
Mal-B1 16,00 -9,11 7,0E06
CG33655 0,87 -9,15 4,1E06

Gene name Max group mean Fold change FDR pvalue
CG7675 4,45 356,73 2,6E02
Prosalphal 5,97 334,28 4,0E02
CG11825 133,80 329,14 0,0E+00
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Prx2540-1 661,34 104,05 0,0E+00
Prx2540-2 612,93 87,13 0,0E+00
CG12896 393,00 84,23 0,0E+00
TotC 373,10 69,65 2,2E12
TotX 22,55 62,62 8,9E-09
TotA 729,26 54,91 0,0E+00
CG33474 17,72 46,16 0,0E+00
TotM 170,34 34,63 3,9E11
pre-lola-G 0,57 31,97 4,3602
Zip88E 1,19 30,64 5,0E:02
topi 1,06 28,37 1,1E02
Arc2 11,06 27,89 2,507
yellow-c 2,25 26,52 8,303
CG30002 6,30 25,14 6,4E06
Mcol 0,93 22,63 18602
CG1103 1,59 21,81 2,3602
Obp57b 3,83 21,54 7,103
CG10337 2,30 21,06 9,103
Mull 1.85 21,04 9,1E03
CG17760 2,36 19,51 8,3E03
CG15141 117 19,10 4,502
AttA 8,95 19,09 2,0E04
CG33460 2,71 18,65 2,2E02
Pptl 2,04 18,54 1,3602
yellow-f 2,21 17,79 15602
CG8578 3,36 17,58 9,4E05
Skeletor 0,56 16,41 2,0E02
GstE8 8,27 15,98 3,905
Nmdmc 29,34 15,82 2,1E10
Sid 3,08 13,39 1,702
Ckllalpha-i3 1,56 13,33 2,502
GstD3 46,24 11,68 2,2E12
CG14969 3,73 11,46 1,503
AttB 21,82 11,01 5,0E07
CG14442 15,61 10,64 4,4E08
CG6830 2,61 10,53 2,8604
CG34330 5,89 10,47 3,902
STUB1 3,91 10,20 7,103
CG5861 4,57 9,85 5,503
GstE1l 39,63 9,82 2,2E09
CG6310 11,28 9,82 7,8E03
Amy-d 5,58 9,14 6,503
CG13796 1,68 8,96 3,1E02
Sclp 1,52 8,94 4,402
tty 40,65 8,92 1,6E06
GstE7 19,38 8,86 5,3E04
GstD2 25,81 8,50 1,2E05
CG18547 9,28 8,35 2,0E04
IMPPP 117,43 8,25 1,8E09
Hsp23 30,03 8,24 8,008
Cdk5 182 8,19 4,9E02
CG2846 5,09 8,17 8,4E03
Pal 2,62 8,10 1,6E02
CG17919 9,81 8,07 1,4E03
Ho 5,36 7,94 1,1E02
Gllispla2 16,26 7,88 5,3E05
Gnmt 57,04 7,84 8,2E07
Pdf 18,72 7,79 6,003
CG4269 20,96 7,78 4,2E06
CG32485 4,24 7,78 2,2E02
RhoGAP16F 1,23 7,78 4,1E02
CG15117 3,03 7,72 1,1E04
CG33470 126,21 7,43 2,8E10
Ubc4 4,83 7,42 4,9503
caz 5,93 7,35 3,7E04
Karl 13,10 7,02 1,1E05
DptB 45,89 6,98 5,3E04
GstD5 15,68 6,95 4,503
IM1 63,29 6,93 1,4E05
GstE6 41,30 6,66 8,906
Cbs 2,21 6,57 3,902
Sep2 8,95 6,57 4,4E04
CG10814 10,20 6,51 1,603
Hr38 4,24 6,50 3,4E03
Obp56d 9,79 6,30 1,902
Cypi2cl 2,51 6,28 4,3602
CG15347 32,30 6,27 1,8E04
GstE3 42,10 6,16 1,6E07
GNBRIike3 17,49 6,16 3,6E03
Obp19d 14,13 6,11 1,8603
ImpL3 4,63 6,08 1,2E02
wr 3,34 5,95 2,502
AttC 134,35 5,95 4,806
sPLA2 15,77 5,84 2,6E03
Ms 28,87 5,69 18602
Pbgs 3,66 5,57 1,902
CG1890 8,40 5,55 3,1E02
CG42807 7,30 5,54 3,0E02
Spn88Ea 21,18 5,53 6,907
Hsp22 27,72 5,53 7,8E07
Sptl 4,64 5,49 8,4E03
CG3348 52,22 5,45 3,905
tra 6,26 5,43 2,4E02
Drs 805,41 5,25 7,2E04
lectin-28C 25,40 5,23 7,1E05
aPKC 24,45 5,14 1,7E06
CG8735 4,32 5,11 9,1E03
cv 3,84 5,08 1,6E02
CG15394 21,10 5,04 2,6E03
Rab2 13,36 4,99 3,7E04
GstT4 10,33 4,88 6,503
CG9360 7,06 4,86 4,1E02
CG9391 12,79 4,79 3,503
verm 4,26 4,78 2,6E02
CG11686 31,19 4,72 2,6E03
CG10916 4,88 4,71 9,2E03
CG2065 23,49 4,70 5,503
CG42246 27,59 4,57 6,3E03
CG14440 71,58 4,54 1,2E02
PGRPSA 14,13 4,52 9,1E03
Dro 31,72 4,51 4,2E02

BI-1 38,28 2,49 6,5E:04
CG8300 9,29 4,40 4,7E02
CGA757 56,92 4,32 2,2604
CG31997 61,53 4,31 2,7E04
Ubgn 119,02 4,29 1,4E03
IM2 232,18 4,26 7,805
CG34424 9,71 4,25 2,6E02
CG6767 39,40 4,20 6,0E04
CG2004 15,61 4,16 1,1E03
CG17834 3,95 4,16 2,5E02
Tsp42El 13,15 2,13 5,5E.03
CG2767 9,27 4,06 3,0E02
ade5 49,52 4,04 1,3E04
RNaseX25 9,62 4,01 3,2E02
Gie 5,37 4,01 2,7E02
Mp20 19,02 3,98 1,8602
CG12814 9,68 3,97 1,1E02
Spn88EDb 33,62 3,95 5,9E04
Lsd-1 15,78 3,95 5,8E04
CG33129 6,17 3,86 7,903
rg 10,58 3,81 5,3E04
CG15098 126,77 3,80 3,0E04
Prosalpha4 15,59 3,76 7,6E03
TSp66E 6,43 3,73 3,9E02
CG5867 103,29 3,73 2,1E04
stck 8,59 3,71 2,5E02
Cypapl 20,16 3,69 1,3603
CG13887 40,94 3,66 2,2E04
CG33494 39,11 3,66 1,6E03
Ebplll 98,06 3,64 2,0E04
Lsp2 80,39 3,58 2,6E:02
ade3 14,76 3,53 5,8£03
CG8012 270,87 3,46 4,6E03
Tsp42Ed 45,66 3,45 8,104
RhoGAP92B 3,15 3,45 4,9E02
Tsp42Ef 15,44 3,43 2,302
Gclm 17,28 343 2,2E02
CG5953 3,26 3,41 1,302
aay 60,06 3,36 2,6E03
CG16758 81,89 3,32 1,1E02
CG6409 67,53 3,29 1,8602
drk 7,40 3,27 1,4E02
CG6357 41,46 3,21 1,5603
CG44325 61,27 3,19 7,303
Chdé4 46,44 3,11 1,1E02
Chmp1 15,85 3,09 42,3602
CG11899 17,83 3,06 4,5E02
CG13315 69,46 3,05 4,0E03
MsRL 4,88 3,04 4,302
CG32032 25,83 3,04 1,1E02
CG18067 193,28 3,03 1,8602
CG31689 28,42 3,02 4,303
CGB8026 6,01 3,01 4,602
mfas 81,99 3,00 1,2602
GstD1 318,17 2,97 2,4E02
Npc2b 29,82 2,92 1,7602
CG31676 56,47 2,84 17602
CG15067 111,81 2,79 2,8E02
GStE9 49,54 2,79 2,1E02
AOXL 10,36 2,75 3,1E02
MSBP 28,81 2,75 2,9E02
Tsp42Ea 41,73 2,74 2,0E02
M3 103,63 2,72 2,9E02
CG14933 29,92 2,71 1,0602
NimB2 22,54 2,69 1,6E02
Gotl 25,34 2,64 2,6E02
CG16779 4,30 2,63 3,6E:02
CG5390 20,05 2,60 1,0602
Mic-c 20,54 2,59 1,902
CG3609 28,64 2,56 4,302
sqh 23,18 2,56 2,9E02
Rab1 23,39 2,53 3,0E02
CG8331 17,11 2,51 4,902
globl 68,72 2,51 4,0E02
Cypob2 16,42 2,47 4,7602
XbpL 40,47 2,39 4,302
Tsp42Ee 77,01 2,39 4,902
Cys 244,07 2,32 4,302
RpL13A 57,88 2,38 4,3602
Strn-Mick 1,05 2,49 3,7E02
Pp2C1 3,10 2,55 2,0E02
Liprin-gamma 3,02 2,69 3,4E02
RpLP1 158,74 2,75 2,6E02
Gbs76A 2,80 2,80 4,1E02
Herca 8,77 2,81 1,5602
Lmpt 2,47 2,82 1,4E02
RplL13 39,17 2,89 6,4E03
RpL34b 22,88 2,90 4,9E03
RpS10b 10,17 2,97 1,0602
bt 6,16 -3,00 3,1E02
CGA42795 1,71 3,02 3,3602
kdn 3,88 3,04 5,0E:02
CG7518 1,98 3,10 1,8E02
CG43078 2,39 3,13 4,603
Ypl 961,74 3,22 1,002
CG12728 7,35 325 5,8E03
Yp2 753,68 3,35 1,6E02
Zasp52 343 354 3,4E03
Set2 1,49 3,56 2,302
RpL18 63,59 3,58 6,8E:04
CG5991 4,65 3,62 3,6E02
CG1674 2,28 3,70 1,5602
Unc89 1,48 3,80 1,7E02
mnd 2,24 3,95 4,9E02
Ndg 1,97 4,15 1,2602
ATPsynF 16,16 4,22 1,8603
Cubn 1,27 4,28 2,502
Npl4 8,39 -4,38 6,7E:06
tea 1,08 4,71 1,302
RpL24 41,66 -4,78 8,807
CG3268L 0,93 5,10 2,502
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CG10097 3,21 -5,46 4,302
Adar 67,79 -5,49 1,905
CG33120 7,24 -5,52 8,9E06
LUBEL 0,78 -5,61 7,3E04
CG4461 4,43 -5,73 1,902
Irk1 1,74 -5,78 3,0E02
not 3,16 -7,24 3,2E05
Nigl 1,54 -8,17 3,905
aub 1,19 -8,23 3,902
Sox21b 1,07 -8,39 3,8E02
Hsc70-1 157 -8,46 1,303
Root 0,55 -8,51 3,7E03
CG6752 0,82 -9,22 8,6E03
Mal-B1 27,13 -9,43 2,503
asp 0,32 -9,65 5,0E02
CG34220 8,09 -9,73 1,702
CG4928 8,93 -10,32 1,004
CG7589 4,37 -10,35 1,303
CG34231 132 -10,37 2,1E02
Cyp6g2 5,67 -10,73 83,8503
pgc 7,30 -10,76 3,8E02
CG42255 0,88 -11,40 6,0E04
Ntl 1,75 -11,45 1,503
CG34324 6,15 -11,64 2,8E02
Ag5r 91,65 -11,94 2,2E02
CG14645 22,72 -12,15 9,903
gnu 4,78 -13,22 2,302
LysP 114,10 -13,53 2,3602
fin 1,09 -13,74 3,502
yellow-d 11,31 -14,11 3,403
Hr4 10,63 -14,70 0,0E+00
CG33109 202,72 -14,78 2,0E02
CG15515 4,21 -14,98 3,0E02
WRNexo 1,52 -15,08 4,1E02
CG9377 184 -15,42 6,2E03
cort 1,39 -15,58 1,8602
alpha-Man-lc 2,29 -15,94 1,703
CG16826 1245,94 -19,46 1,2E03
CG46312 0,90 -20,98 1,9E02
CG30371 14,48 -24,24 2,504
CG31077 1,29 -25,47 1,1E02
CG32984 10,74 -26,41 2,504
Murl8B 3,19 -26,85 5,503
NT1 0,68 -27,59 2,6E02
CG18095 1,16 -34,51 3,6E02
CG42656 11,79 -35,22 1,2E02
CG8708 4,47 -36,74 1,4E05
CG43679 178,61 -39,35 1,5605
Muc68D 3,97 -41,30 2,8E05
Ics 645,55 -50,17 1,907
CG12310 2,68 -52,17 2,7E02
MucllA 1,62 -54,90 4,806
whe 7644,73 -59,93 3,7E07
CG45080 5435,25 -61,44 2,106
CG34212 1488,89 -61,51 7,5E07
CG13947 103,96 -94,88 8,9E10
CG43680 216,43 -134,22 2,0E07
CG34211 56,54 -183,26 3,0E07
Nig4 380,93 -275,26 0,0E+00

6.4 DEGs of airways from old flies

Gene name Max group Fold change FDR pvalue
mean

CG42656 15,358 229,353 4,202
Listericin 5,859 149,793 4,9E02
Dro 17,153 110,653 1,3E10
DptA 35,148 97,541 8,7E11
MtnB 4,413 50,579 4,3603
CG11380 0,795 45,736 5,303
CG10814 4,893 37,736 2,907
CG42255 2,451 23,773 0,0E+00
CG7953 4,669 21,625 3,2E03
CG5399 4,095 14,941 6,2E07
Cubn 3,742 13,827 7,3E10
CG9733 0,940 11,804 4,802
CG8620 4,137 11,589 2,003
MtnD 12,975 11,161 4,0E04
CG11370 8,603 10,694 2,9E09
CG5909 1,513 10,628 3,6E03
Arcl 677,031 9,616 6,506
CG12268 1,357 9,451 2,503
TotM 10,936 9,296 3,0E02
Mcol 0,811 9,110 1,2E02
Amnionless 2,784 9,082 3,1E04
CG17018 0,971 7,995 1,004
CG13741 0,846 7,922 3,9E02
AttC 55,258 7,398 5,7E07
CAH2 3,227 7,355 1,2E02
E(spl)mbeta-HLH 2,080 6,978 3,902
yellow-c 1,297 6,818 3,502
CG14906 3,192 6,673 1,603
Mtk 22,927 6,585 9,903
grass 7,810 6,364 3,906
RnrL 0,888 6,240 1,4E02
CG6409 43,788 6,219 2,1E05
CG12868 3,914 6,175 1,2E02
tut 1,877 6,147 4,1E02
hdly 15,532 6,045 4,9E02
Drs 343,701 5,852 2,8E02
Hsp22 4,258 5,640 4,505
Fuca 1,514 5,640 3,7E03
gammaTub23C 1,001 5,499 4,1E02

DptB 14,685 5,392 2,6E02
Arc2 3,418 5,285 2,302
CG4269 5,440 5,140 5,3E05
CG4757 60,546 5,079 8,3E03
Traf4 2,103 4,857 2,4E04
Neurochondrin 1,948 4,682 4,302
Srp54 3,312 4,453 1,1E03
Lig4 0,956 4,426 4,0E:02
CG14907 3,185 4,333 2,4E02
Cypl2as 1,588 4,204 4,0E02
NAAT1 7,103 4,052 6,4E03
CG14291 2,250 4,048 3,502
CG2157 6,355 3,849 5,0E03
CG33057 1,139 3,696 4,0E:02
CG15784 27,814 3,603 1,3602
CG1582 2,674 3,581 4,0E04
CG14401 3,089 3,535 2,902
CG16886 1,708 3,527 3,902
CG34347 2,548 3,512 2,1E04
Ssrp 3,869 3,454 9,0E03
AOX1 12,731 3,447 1,8E03
vir 1,271 3,401 1,9802
CCT8 4,814 3,295 4,9E03
betaTub60D 10,764 3,269 1,2E02
CG12239 7,340 3,243 4,3602
CCT3 3,322 3,225 1,2E02
CG10527 14,985 3,222 7,0E03
nAChRbeta3 4,852 3,208 2,1E02
CCT2 5,395 3,064 1,8E03
CG13117 10,208 3,030 3,903
Tsp42Ed 21,092 2,979 1,7E02
cv-2 3,701 2,951 2,4E03
sas 5,636 2,931 2,502
wb 1,281 2,895 5,6E03
CG8399 10,073 2,875 1,4E03
Ance-3 16,287 2,810 2,0E02
Ada2b 2,882 2,755 1,9802
obe 2,174 2,733 8,1E03
CG5397 10,451 2,723 2,4E02
CCT5 5,241 2,641 2,6E02
CalpB 3,800 2,613 1,7E02
Mmpl 5,207 2,569 1,9E02
CG2076 7,742 2,537 3,902
dos 1,679 2,536 4,502
CG5346 6,817 2,495 2,6E02
CG33978 1,101 2,458 4,502
CG11897 4,434 2,392 2,2E02
alpha-Est8 9,213 2,391 2,302
CG42673 2,432 2,308 3,902
Zasp66 4,123 -2,434 4,502
Unc-89 1,661 -2,442 2,902
ND-49 7,611 -2,443 4,3602
CG2736 13,527 -2,472 4,0E02
Eaat2 2,163 -2,521 4,3602
nrm 0,896 -2,569 3,902
CG15096 15,601 -2,571 4,0E02
CG42795 1,007 -2,572 2,902
LpR1 2,621 -2,656 1,9E02
tutl 1,803 -2,672 7,503
CG6912 4,966 -2,673 2,302
CG5973 3,214 -2,673 3,4E02
CG42492 1,497 -2,705 2,0E02
unc80 1,533 -2,732 2,902
CG32647 2,453 -2,745 1,3E02
Elal 3,369 -2,774 2,902
CG16820 8,869 -2,776 1,0E02
Zasp52 3,703 -2,799 1,7E02
Jheh2 10,498 -2,815 8,7E04
| para 2,376 -2,816 1,3602
Rab3GEF 1,107 -2,842 1,3E02
Npl4 5,882 -2,866 2,1E03
nrv3 10,740 -2,882 2,0E02
2mit 0,700 -2,889 2,602
Ance-4 3,065 -2,894 1,2E02
1(2)01289 1,107 -2,938 4,502
Iris 6,791 -2,977 8,8E03
nwk 1,462 -3,006 5,1E03
CG42541 0,796 -3,019 2,0E02
Sc2 9,539 -3,091 2,0802
CG3940 1,799 -3,123 4,2E02
plx 1,206 -3,127 8,3E03
CG43066 2,098 -3,150 1,8E03
TM4SF 2,685 -3,168 1,9802
nAChRbetal 3,241 -3,258 3,2E03
Dop2R 2,904 -3,323 1,0E03
CG6908 3,430 -3,338 1,2E02
FoxP 0,900 -3,349 2,402
CG2765 16,514 -3,413 5,903
ZnT77C 3,120 -3,415 3,502
CG44195 2,634 -3,424 1,0E02
Ugt35b 13,742 -3,585 1,1E03
CG6746 8,716 -3,658 1,3602
CG44098 0,865 -3,727 2,0802
Npc2g 11,169 -3,737 1,8E03
GABAB-R3 1,163 -3,751 3,2E03
CG6329 2,587 -3,760 1,8E03
ND-MLRQ 35,299 -3,805 1,9802
spidey 6,733 -3,826 1,6E03
CG31523 13,802 -3,851 3,2E03
CG9297 4,392 -3,883 3,2E03
Mid1 0,767 -3,904 1,2E02
inaF-B 4,063 -4,023 3,0E02
Zw 4,762 -4,025 2,0802
Obp99a 32,532 -4,038 1,9E03
CG13995 0,711 -4,243 4,0E:02
CG8861 0,854 -4,246 2,902
Lsplbeta 3,008 -4,270 4,9802
PkaC3 1,085 -4,319 1,3602
inaC 2,794 -4,332 1,2E02
CG5065 3,092 -4,577 3,903
CG34166 98,580 -4,605 2,7E03
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CG16779 2,345 4,303
Ypl 1152,966 7,503
dpr4 0,649 4,0E:02
Ndg 2,549 2,6E04
Dbi 59,210 2,2E-02
GlyT 0,408 1,902
CG15353 12,538 3,202
Eip71CD 6,530 1,6E-05
PPO1 3,007 6,404
CG6484 1,148 4,802
Mf 7,035 3,405
CrzR 1,063 1,9602
PPO2 2,336 2,7503
CG10479 2,144 2,102
CG12605 2,240 1,1503
cpx 14,486 1,2E-02
CG13284 2,395 4,7603
CG42450 4,552 4,303
14-3-3epsilon 45,420 4,0E02
Npc2h 3,836 1,503
CG6660 8,484 5,0503
CG14688 3,198 4,4604
CG17323 1,928 1,804
FASN2 10,199 1,302
Yp3 692,263 7,2E05
CG17562 3,378 2,2E-02
CG7910 12,115 1,702
CG6432 4,458 -7,927 1,2E-02
Fad2 65,070 -7,928 4,6E02
CG32816 0,705 -7,994 1,302
CG13607 19,933 2,002
CG30008 27,998 5,303
BTBD9 4,242 1,402
CG4666 5,367 1,603
CG43630 11,649 1,802
CG9459 4,722 2,102
Achl 0,438 1,903
inaF-A 2,643 5,0E-02
Yp2 1022,010 3,906
CG45080 884,635 3,2E-02
acj6 0,964 1,803
CG15531 11,236 -10,204 3,4E-05
CIn3 0,545 -12,203 3,702
CG8112 1,614 -12,814 1,805
EstP 0,505 -13,701 4,7602
CG16904 30,664 -14,043 3,4E-05
Mpcpl 2,883 -14,707 4,007
CG9458 8,464 -15,594 3,0E-05
aPKC 18,893 -15,976 1,203
CG18609 14,252 -16,232 1,1604
CG8534 1,301 -17,045 1,502
CG34211 8,650 -17,332 1,96-02
Ubgn 99,103 -17,816 2,0503
CG10096 0,343 -18,024 5,603
to 1,405 -18,063 4,002
Cp7Fc 0,933 -18,409 4,202
OsC 5,185 -19,292 3,402
alo 7,440 -20,447 3,2E-02
CG13947 32,537 -21,429 2,3503
CG34172 1,497 -25,505 1,302
Obp83b 5,375 -26,718 1,302
fin 1,569 -27,430 4,4E-04
|ty 31,910 -29,812 5,2E05
CG7264 0,917 -38,378 2,902
CG14440 144,860 -42,210 1,3504
dec-1 0,840 -59,890 5,003
Scpl 17,335 -82,073 0,0E+00
Obp83a 4,675 -99,617 3,1504
CG43680 62,206 -204,687 3,8E-09
6.5 DEGs of airways from CS
recovered flies
Gene name Max group mean Fold change FDR pvalue
Cpl5 41,6368061 96,6156191 0,00327526
CG31928 3,91360394 47,3036188 0,00932395
ng3 3,84996277 27,7570129 0,0008054
CG7691 2,92446506 27,6196955 0,02378917
CG13445 4,67719328 26,3507559 0,00029059
CG43315 4,7940973 25,7540695 0,00043658
jhamt 179,251021 20,4004527 0,00411296
CG43089 4,31562979 17,5040312 0,00413049
CG33775 3,23179408 14,1756613 0,00377973
CG34217 5,57966978 14,0680765 0,00886584
Akh 765,604245 13,938323 0,00944661
yl 26,3188445 13,9128231 3,40E-06
CG31861 6,62388147 13,6348017 5,11E05
CG15047 6,80125993 12,8296491 0,00025798
CG44088 3,18324326 12,316718 0,01917329
CG15563 2,54179551 11,7708543 0,03278265
osk 40,1197125 11,5571409 0,00023481
Gré68a 13,9284922 11,2853174 2,73E05
CG17329 2,88805983 11,1702014 0,01959393
nos 7,16325628 10,4279726 0,01749852
CG9672 7,75677418 9,94063681 0,00277782
GstE4 6,88179006 9,82586296 0,03153989
CG14075 386,163928 9,3874173 0,01225636
mtrm 17,80663 9,13772249 0,00671857
CG13557 3,79346338 9,12695211 0,00520612
CG13641 54,0959761 9,02192502 4,26E05
plh 35,6915339 8,98077757 8,90E-09

otu 17,256055 8,93876291 0,00921632
CG12725 5,11251838 8,84363658 0,04468375
run 4,72082576 8,7638733 0,02774672
mir-2491 5,77162608 8,54443751 0,00191646
CG14579 4,01754628 8,43308684 0,01475714
swa 7,09228771 8,30915217 0,02524672
CG33463 5,12980464 8,29069296 0,01154492
alphaKap4 14,392143 8,05786328 0,00013116
CG15071 5,86470329 7,94308894 0,0013507
CG43919 11,1917494 7,93598435 5,75E06
CG10993 6,95276706 7,76732932 9,13E05
CG12347 7,04018556 7,70856172 0,00510629
CG11425 64,7530633 7,69295682 0,00018555
RpS5b 36,3472859 7,66501974 0,00032795
CG4375 14,7097009 7,6045477 1,26E06
Gr47a 23,0743759 7,49608728 8,38E:05
stil 4,51964493 7,4808002 0,04308156
ObpSla 4,27324118 7,31218205 0,0352183
CG31642 20,9212731 7,30218455 0,00242032
MucllA 14,7872109 7,13610274 0,04378334
CG2209 6,83346022 7,09923098 0,01305907
CG11912 16,5618941 7,06202643 2,29e07
Cyp303al 13,9126956 7,04569607 3,91E07
CG18472 3,49377114 6,96715118 0,0067703
CG5906 7,03231386 6,95276814 0,04167033
CG11437 7,45083929 6,93701737 0,00294031
CG44437 24,7234221 6,83997342 2,40E06
CG7856 5,14831836 6,5888167 0,00528557
CG32259 8,67023355 6,56864759 0,00028702
Gr97a 4,68212908 6,4740317 0,03955962
CG43386 3,17829934 6,35804926 0,02954268
CG33752 3,6409426 6,1692459 0,03003438
CG14545 12,5813178 5,96578433 0,0059422
CG1988 6,02589013 5,96380857 0,0129214
CG8850 4,71894646 5,89810701 0,04706234
Ir56a 44,7033824 5,88495478 2,14E06
TotF 5,45432119 5,8844846 0,03920013
CG15403 4,88167377 5,85349549 0,01334551
CG16853 8,85681951 5,81889426 0,00463438
BigH1 12,1714397 5,81811319 0,02284076
CG8072 9,91535762 5,70745646 0,01530088
CG7730 7,62722548 5,6638105 0,00919359
CG31627 7,90587424 5,65866256 0,00238693
hog 8,57580853 5,65839516 0,00081165
Gr59d 5,11298381 5,62694524 0,02030414
Tb 9,45018038 5,60233899 0,02468946
CG34261 4,65217096 5,6997248 0,01110548
RpL23A 610,333072 5,567229136 2,48E-30
1lp8 3,95228197 5,53890642 0,01135745
TpnC4 16,2381985 5,4374713 0,0001803
Eip71CD 918,431748 5,41359205 3,27E06
CG18063 19,2720053 5,41174604 5,31E05
CG15333 8,67125339 5,41034553 0,00902274
CG14556 8,29146366 5,40207079 0,01388994
CG34330 28,0044003 5,29759736 0,00626662
CG43396 11,2110793 5,26824915 1,33605
boil 25,5942576 5,26230986 0,00015895
CG9570 4,79305209 5,20883771 0,03493492
cin3 36,4407152 5,20808371 2,15E06
CG42564 6,29570971 5,19470357 0,04282871
CG16852 6,96180298 5,16085732 0,03142083
CG6441 16,4784694 5,14457641 0,00115382
CG45428 3,93383476 5,12340142 0,04168097
CG42733 5,01273497 5,09786768 0,027151
Poxn 4,70300467 5,01856251 0,04960541
CG2336 12,1559272 5,01444315 0,01000289
wds 43,1386946 5,01253317 0,00080343
CG31407 7,32011105 5,00399165 0,02984942
tup 40,1923773 5,0032632 2,44E05
SmD3 41,2337308 4,98749525 7,19814
CG42264 8,74169456 4,96661369 0,00556504
CG18467 85,2537514 4,94823269 3,72E06
CG11113 5,6269758 4,91602059 0,02193273
tilB. 7,62987204 4,89251214 0,01118327
CG11997 24,4475347 4,88158116 1,13E05
CG1314 12,4509249 4,83103807 0,0046973
CG43799 11,1951523 4,7896254 0,02000457
Mst36Fb 6,62896658 4,7846645 0,02892729
CG31826 13,3666378 4,78028301 0,0048376
CG16825 8,9715723 4,74130263 0,00098065
CG13436 17,4269599 4,72417967 0,00092012
CG17199 7,89252361 4,6888521 0,00358946
CG13442 6,42945803 4,63455167 0,01311071
CG32232 14,074152 4,63348433 0,00030423
CG2104 21,1696125 4,62176654 0,00291746
Obp73a 4,9845682 4,6139265 0,01237336
Ir48c 8,66170884 4,60329212 0,0014116
Red? 20,4902719 4,58393155 0,00123074
DNApotalpha73 8,24111144 4,56425685 0,00347473
ATPsynCF6L 7,22509077 4,49860408 0,01976683
CG32814 9,69536503 4,4715707 0,00074475
CG6209 14,9628034 4,455796 0,00540681
bt 4350,68309 4,42924135 6,24E-07
CG43647 6,94481896 4,38514396 0,02335789
CG32845 8,49042724 4,38183131 0,03490965
CG33127 11,8279531 4,27733471 0,01028203
CG32141 6,987415 4,25754771 0,01069855
ZnT33D 26,0630645 4,25507428 5,37E07
tor 13,8856808 4,2427846 0,03581549
CG3257 76,8171285 4,2288248 2,70E05
Zasp67 21,4250808 4,15895068 1,69E05
CG7708 202,656797 4,15615499 1,44E07
Cdcé 25,9938301 4,14472064 0,00135437
CG9072 20,2233182 4,13336853 3,79E05
CG42266 7,40795413 4,09232433 0,01704309
Hsp60D 26,2988703 4,0791977 0,00010171
CG11741 35,3609172 4,04598444 0,00019107
CG14082 42,0001021 4,02670253 5,78E05
CG13759 14,6144723 3,99661858 0,02271673
Trim9 54,967437 3,9959245 4,93611
CG12309 26,7460009 3,99212357 1,92E05
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CG12147 16,1675236 3,98769303 0,00108964
Shal 135,965029 3,9799361 9,96E-15
CG43155 7,03772579 3,97787447 0,03235817
CG5882 6,71501088 3,97359808 0,03493472
CG34172 8,01635787 3,97313406 0,01453923
SdhAL 11,0473383 3,97120691 0,00125763
CG6123 136,172088 3,92409956 9,90E05
CG6527 53,3783559 3,9223839 1,03607
CG8617 23,2238452 3,9171077 3,46E05
CG12985 11,0238301 3,89430638 0,01498212
CG14340 14,1566895 3,89027623 0,03235817
Acp33A 5,51739005 3,88994431 0,02615639
CG33301 14,94802 3,87797627 0,00067477
Cyp6t2Psi 9,29802449 3,86984428 0,00995202
Scr. 20,4934675 3,8628603 0,00023481
Nigl 60,8141379 3,82260227 0,00123914
CG15642 6,35880591 3,81452752 0,01388994
CG13607 158,937989 3,79393113 4,24E17
CG34155 32,0224108 3,78381657 1,59E06
CG4415 12,6547493 3,77213197 0,00226597
AANATL2 20,9270803 3,74818039 0,00013583
CG14186 128,477767 3,74027754 3,11E07
CG17707 15,4073498 3,72407829 0,03946988
Ir47a 43,2223025 3,72154023 2,07E06
CG15233 9,42751374 3,68253959 0,01015701
ND-51L1 37,0928967 3,66705717 0,00011868
dpr5 34,2830719 3,65003268 0,0345201
RpL22 64,115183 3,64633526 5,31E11
CG3964 8,563947509 3,62411601 0,03300676
Tig 273,037651 3,6233882 2,01E10
CG30065 8,61621339 3,61048062 0,034773
CG10132 104,186857 3,60078203 0,0002136
Dscam3 178,460186 3,569986745 1,53611
CG9503 13,7599037 3,58478008 0,01131783
nAChRalpha3 301,401427 3,56169009 2,37E06
CG13995 100,931534 3,54714862 1,23605
CG33233 40,0888241 3,51407239 4,10E06
Alk 834,421945 3,47731855 2,77E10
CG8958 40,4782387 3,46415606 6,67E05
Orkl 54,2755566 3,43862281 3,70E08
CG12426 7,35076974 3,43036981 0,02271805
CG43861 19,237735 3,40925324 0,00261919
Mmf 427,902026 3,40679886 3,28E06
CG32681 77,9924982 3,39937346 4,12E09
CGo471 119,192905 3,36943419 0,00024842
CG42339 41,2945408 3,36799423 0,00012753
CG5235 11,9186497 3,34619206 0,04237447
CG33645 9,49551605 3,34167717 0,00905771
CG31068 23,7677714 3,33606571 0,0009503
CG13693 24,1290777 3,3257371 0,01116642
CG14814 32,1839829 3,32335759 0,01867239
CG10384 65,8252265 3,32076815 3,89E05
CG13001 6,37768536 3,31759947 0,03585022
CG11068 9,24179289 3,30854828 0,01515489
CG3982 9,65257603 3,30346853 0,04887362
CG2111 21,5210573 3,30054565 3,18E05
CG7460 11,30401 3,29354082 0,0410725
CG6738 28,118469 3,285665 0,00025546
CG11449 20,0172941 3,28117855 0,00100982
CG33640 10,7925767 3,2745568 0,0151515
CG9377 93,910233 3,27349155 0,01693667
CG5071 87,4937552 3,27322115 8,07E09
CG12229 16,9048912 3,26860058 0,03881797
Ir51b 16,3050693 3,25515253 0,00158565
Tace 37,6638784 3,25160952 0,00318839
CG34025 16,3270872 3,21234141 0,00059169
Shawl 115,859939 3,21101854 0,00019921
Mid1 274,460747 3,19216958 1,02E11
mof 24,1522706 3,18538859 8,21E05
CG15803 94,1965089 3,18328191 3,05E06
CG43755 50,6455505 3,17095168 3,63E08
CG13737 16,6991707 3,16150653 0,01618601
dpr9 228,428464 3,14323528 4,92E05
CG12116 833,019411 3,14299658 3,84E10
CG13594 35,8615644 3,14276446 0,00077295
m 61,520779 3,14101484 8,68E05
CanAl 27,1504206 3,14063365 0,00367112
CG18171 40,2803767 3,13993326 0,000191
CG15894 153,013771 3,12917794 0,00019318
CG6867 50,6023506 3,12413641 0,02182317
RunxA 12,5202164 3,12278181 0,01805952
kek3 80,6879528 3,11661785 0,0001946
CG34117 31,1280451 3,11595475 0,000989
CG42523 9,02561155 3,11032688 0,01768945
ND-18 19,5456845 3,09788056 9,83E05
CG30158 103,23087 3,08349357 0,00021841
Rab3GEF 403,009113 3,08166811 4,21E08
CG11911 10,2062009 3,06174965 0,02403129
CG17075 180,584151 3,05925941 8,02E09
CG34450 8,69097185 3,05628814 0,01048837
CG5773 170,071744 3,05519263 3,62E08
Blos3 6,20667894 3,04842992 0,02549459
CG13108 25,1202165 3,03359293 0,0221857
CG43347 166,119613 3,03100235 2,18E09
CG45002 317,577896 3,02772094 3,40E07
mRRF1 22,9555137 3,02242884 0,0112238
hbs 52,9969821 3,0214635 0,01308767
RSG7 199,365898 3,01941198 0,0004387
CG3517 17,8134845 3,01808389 0,01482077
exd 266,962406 3,0130849 1,70E:09
futsch 1961,01401 3,00932572 2,18E09
CG6746 334,084097 3,00658196 0,01158027
OctTyrR 40,1622124 3,00582834 0,00018031
w-cup 19,1480666 3,00429095 0,00155819
CG43091 27,8600041 2,98876521 0,0308823
CG43312 12,4136312 2,97034578 0,04223586
dmrtllE 8,77380982 2,96836476 0,04395575
nvy 18,7148514 2,96320901 0,01768945
sff 217,009456 2,96059831 3,41E05
CG43788 11,6096907 2,95567213 0,03076495
Spred 305,633215 2,95481604 2,92E15

CG9650 69,9131646 2,94631528 0,00025322
CG3597 315,009773 2,94589203 0,00045623
CheB42b 8,25434469 2,94418238 0,02642588
59,3618908 2,93968216 2,38E08
fid 111,179624 2,93470674 0,00024806
CG43094 13,1216962 2,93365068 0,00468083
Gadl 931,272401 2,91593889 6,97E05
beatlla 136,010979 2,913478 1,23605
unc80 557,519785 2,90322246 7,80E08
nAChRalphal 430,336286 2,90181041 4,67E06
Dop2R 321,272107 2,88857186 1,48E07
Dhit 138,282318 2,88496475 1,24E05
twz 25,8866061 2,86793311 0,00085149
CG14234 21,2210223 2,86046284 0,00190014
Apoltp 3498,69935 2,85294602 1,97E05
CG30076 18,0719021 2,848085 0,00026169
Cyp28d2 51,6949823 2,83053777 0,00361419
CG32192 11,4438409 2,8273822 0,01154492
CG10874 15,7569011 2,80946328 0,00839929
pb 20,325049 2,80366336 0,02623931
CG42561 13,3625489 2,80122201 0,00797273
CG9395 146,125398 2,78233994 0,00079012
[ Nig4 108,166847 2,78103212 8,41E05
orb2 795,909907 2,78092805 2,20E08
CG42818 12,7830012 2,77911984 0,00948887
daw 238,069337 2,77863275 1,65E-05
yellow-d2 15,0646589 2,76566085 0,00821491
CDK2AP1 23,0339094 2,7625255 0,00197544
Sse 27,500935 2,76006932 0,00540681
Sin 55,584456 2,75946433 0,00317343
CG42450 571,725802 2,75763598 5,21E07
spag4 10,1367904 2,75570754 0,03786639
CG42265 202,25915 2,75155546 4,83E06
CG13631 136,500258 2,74678303 1,37E06
MAChRA 154,326189 2,73809896 0,00026582
2mit 298,967452 2,73661477 3,01E06
VGAT 129,12392 2,72871067 0,01075776
CG1494 15,214401 2,71738731 0,00932395
CG5214 180,701077 2,71674336 1,78E09
CG31345 64,5378353 2,71211593 0,00042898
mei-W68 28,8403451 2,70629558 0,00136006
Hr3 79,8148152 2,70284696 2,07E05
dpri4 148,178555 2,69879461 3,95E06
jef 471,475029 2,69818656 6,23E05
CG10483 30,1491919 2,69752438 0,02258885
CG31053 18,8470373 2,69004765 0,04896924
CG32206 193,227356 2,68752114 1,64E06
CG14440 44,6866897 2,6817336 0,00071716
Epac 356,282262 2,67207436 5,45E08
elav 911,87673 2,67022999 3,25E07
Eip78C 80,649307 2,66594686 7,32E05
CadN 1014,99315 2,6636567 3,41E08
Mp20 127,67699 2,6636128 0,0151515
Scpl 199,959852 2,65960571 0,00466653
Tpc2 8,69929363 2,65422181 0,03766022
zld 114,46295 2,65358098 6,41E05
CG9760 26,3508823 2,65108427 0,008566
CG43329 23,0648863 2,65091355 0,03121243
svp 151,252215 2,63975404 1,86E07
CG9902 53,7610478 2,63912075 0,00274529
Sapa7 1384,38171 2,63660231 9,37E09
GluClalpha 696,806589 2,63041613 7,85E08
CG33644 10,2517841 2,62815154 0,03880466
HERC2 293,067371 2,62761378 0,00012143
Cypl2dip 10,8749002 2,62561789 0,03265914
Grip163 74,5304002 2,61954876 2,18E06
RyR 475,558784 2,61346673 6,46E08
CG34189 11,5093652 2,61282087 0,02643233
dco 169,885611 2,60555888 1,86E-09
CG13685 101,353714 2,60326893 0,00569484
CG42288 18,6361329 2,569915583 0,01584719
CG30325 12,9729621 2,569531584 0,01749598
CG14817 41,1635591 2,5901173 4,51E06
Hsc701 56,0426639 2,57450222 0,02319632
Nmdarl 97,1178155 2,56382412 0,01466407
esc 58,2153682 2,5617735 5,74E07
DIP-alpha 119,359873 2,56097582 0,00083793
LBR 26,2216323 2,56055164 0,01142245
CG43778 328,533129 2,560455 5,28E05
Aven 16,7785943 2,55686706 0,04244974
CG34300 11,9763483 2,55659072 0,019443
Octbeta3R 127,566868 2,565588868 1,07E06
CG16779 586,679677 2,55560439 1,05E06
mspo 38,4251824 2,565532452 0,00932277
Tdc2 27,9780287 2,55263847 0,02549478
alpha-Man-Ilb 118,315914 2,565176929 0,00017945
Tena 1008,50827 2,54967567 1,16E:06
Actbeta 417,287261 2,56391901 2,73E09
CG4213 39,0421938 2,53608142 0,0462043
m| 42,0583963 2,563484259 0,00012138
CG42287 12,209219 2,53283902 0,0404061
rg 29,6881119 2,63111537 7,84E05
CG12693 13,378953 2,52887213 0,03065131
whip 29,3934304 2,62777597 0,00123513
CG4238 131,36318 2,52641141 1,50E-06
CG18449 25,1941569 2,562627936 0,00103045
mGIuR 465,522209 2,52485331 7,70E06
Tehl 166,961664 2,52458694 0,0007929
CG30116 306,874332 2,5217258 1,34E06
CG33199 37,4702551 2,61912221 0,0027287
CG42346 155,62066 2,51714331 3,96E11
vnd 15,1426911 2,561475382 0,04013067
CG8260 19,4332281 2,5121799 0,00256134
CG14989 1744,76612 2,50792638 0,00260622
mRpL55 21,7161452 2,50715822 0,00149841
Trxr-2 12,8504768 2,50677865 0,03103029
Unc-89 301,1838 2,50619421 2,44E05
CG32669 33,0591961 2,50522011 0,00191646
hig 501,480227 2,50134376 0,00038756
CG10730 19,7238579 2,49176499 0,00326486
ACC 3803,74692 2,48578877 4,41E05
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CG34384 461,560511 2,48102589 4,97E05
mRpS28 45,3781531 2,47820742 3,14E05
fred 148,884342 2,4754614 0,00143497
TrpAl 22,2235564 2,47428819 0,03258162
PIP5K59B 170,162424 2,47314444 0,00370317
ND-23 360,690251 2,47190576 1,2913
CG42492 582,093609 2,47114789 7,01E07
CG6908 155,803678 2,47073582 0,01123627
pip 22,6024122 2,47023298 0,02998414
RhoGAP100F 668,254508 2,46827477 6,77E05
Cypdacl 174,557888 2,46472454 0,0006967
fru 352,518552 2,46418704 9,97E05
CG46301 44,9523887 2,4565943 0,00019987
CG31921 46,7068863 2,4560894 0,00024785
Sytalpha 197,605933 2,45595131 0,00428649
1(3)72Dn 30,10066 2,45019129 0,00713242
EndoA 456,325359 2,44870881 0,00016506
trv 516,265618 2,44739752 3,80E05
Mhc 314,447633 2,44677559 0,00995202
Dop1R1 446,550099 2,44546743 0,00019318
CG7742 24,872575 2,44519068 0,02072531
CG31122 76,259769 2,44377052 0,00015432
CG12662 14,1612265 2,44318084 0,01360678
Tangol0 84,6808434 2,43519978 0,00053718
Spn 535,778006 2,43213754 747608
Myo81F 100,828652 2,43117163 0,00112813
hiw 525,82938 2,4309104 1,07E06
orb 263,774541 2,42994661 5,96E-06
DIP-delta 159,393325 2,42678533 0,00011084
CG42322 187,278082 2,42276468 0,00071257
jeb 726,944746 2,42028491 0,00072273
CG12605 445,462242 2,41906976 1,88E:05
CG8539 79,8420078 2,41892672 0,00434128
CG11319 508,848274 2,41569514 1,45E07
retn 18,5842847 2,41540479 0,01142754
Yp3 38923,8146 2,41173139 0,00798537
MagR 94,6217763 2,41143207 6,98E06
unc-13-4A 224,40693 2,41109646 0,00177341
Ndg 213,689165 2,40387327 0,00092639
CG12502 41,1570537 2,40072684 0,0045482
Syn 723,062354 2,39927051 9,30E06
Dscam2 720,103434 2,39887821 0,00017293
CG6024 313,590713 2,39709987 0,00012683
CG14535 64,5773457 2,3956875 0,00247679
osa 429,938999 2,39011458 3,17E15
CG4341 166,996833 2,38770122 0,00057358
kek2 171,377964 2,38583919 0,00256515
CG9090 71,3762357 2,3849699 0,01156301
alrm 138,51573 2,38451309 0,04332788
CG42340 94,3475842 2,38199512 0,01247922
na 197,245325 2,37933561 6,39E06
AstGR2 41,2815477 2,37818683 0,0072607
CG10804 277,89203 2,37682177 3,13E06
bru3 1447,69273 2,37529917 0,00033304
side 254,553606 2,37470577 3,67E08
CG1402 86,7739881 2,37335281 0,04479594
Ets65A 44,7028712 2,37330258 4,44E05
sei 113,43196 2,37015299 0,03504015
CG13743 188,052486 2,3696506 0,00046633
CG43901 344,827002 2,36682884 0,00141724
Glol 90,0060544 2,36636965 0,00032241
CG9360 140,205056 2,36613916 1,2907
scrt 1011,14768 2,36608134 0,00035269
CG1674 200,859257 2,36303475 0,00206706
mRpS6 23,342014 2,3626086 0,04914846
onecut 870,964427 2,35979274 4,07E05
CG44245 164,753688 2,3518899 0,019443
Nig3 209,878474 2,34937915 4,79E06
CG9314 13,6539627 2,34932711 0,04308156
5-HT1A 85,9555349 2,34876811 3,20E06
tomboy40 22,3137174 2,34633412 0,00269852
CG8910 43,2044739 2,3450031 0,01034853
CG42594 56,8096083 2,34057879 0,022597
CG8679 67,2462984 2,33654821 0,0296295
Myo10A 107,253582 2,33381268 0,00166469
CG7466 214,539318 2,33367495 6,32E07
DIP-zeta 41,029 2,33094815 0,01679443
CG30419 48,7175755 2,32713675 0,00574547
mRpL52 31,9680329 2,32576814 0,00248712
Pdelc 328,519411 2,31475668 3,41E05
CG17724 38,4783552 2,31382338 0,00224848
VAChT 952,058586 2,30922636 5,35E06
CG5890 194,52826 2,30621818 0,00013199
CG32523 22,7630889 2,30621634 0,00132106
CG32655 23,5298546 2,30400903 0,01100421
Obp83cd 66,2189513 2,30285609 0,02467938
CG12290 143,807189 2,302206 5,94E06
Nhe2 253,035063 2,30074043 1,03E06
Gycbetal00B 208,35792 2,30025126 7,15E06
pHCHL 370,969093 2,29812582 1,41E05
CG43795 68,2891865 2,2977574 0,00312355
Pde6 324,092379 2,29646365 1,25E:06
Med 22,9808619 2,2931974 0,04065833
CG42700 37,9022913 2,28806829 0,02323092
rad 260,088611 2,27980577 0,00216811
CG31528 11,2961363 2,27620427 0,03366073
CG17364 128,069329 2,27541347 0,00014904
ImpL2 683,230122 2,27498101 0,00327229
lov 57,890991 2,27473486 0,00364168
ZnT77C 116,045946 2,27167151 0,04235475
Nos 75,8882976 2,27028409 0,01564596
PSGEF 363,353129 2,26976731 0,00051341
CG14372 29,4760804 2,26955277 0,02259986
Obp99a 573,47959 2,26922066 0,04881773
Calx 368,090417 2,26852444 0,00082638
CG42313 145,539738 2,26381947 0,00479063
CG44422 188,16266 2,2593942 0,00124251
CG12769 93,1533265 2,25735298 4,74E05
Vps25 52,2896539 2,25402198 6,82E-05
CG32568 17,5405137 2,25235776 0,03854082
MRPS18A 34,5950882 2,24899734 0,00028296

mir-967 17,9514986 2,24652712 0,0092465
mei-41 48,3385699 2,24105812 0,00974413
GABAB-R3 122,88051 2,2399461 0,01319544
ND-24 273,228026 2,23844536 4,28E05
Gbeta5 70,2801184 2,23773179 0,01466407
sm 1905,07479 2,23732357 4,97E05
GatB 43,8354396 2,23301151 0,03501938
CG43737 571,915221 2,23193556 0,00022769
CG5937 207,1822 2,22778482 0,00069621
eag 346,789453 2,22461788 0,0016675
Rpni3R 10,7766107 2,22446954 0,04734484
Pkc53E 524,694516 2,22316419 6,32E05
CG31817 28,222292 2,2229751 0,00424134
CG6752 34,465353 2,22075688 0,00995202
apolpp 68083,5726 2,22015176 0,00644308
amon 589,681921 2,20702161 0,00375592
RpL41 1161,03512 2,20475284 0,00016853
CG2046 88,1622355 2,20186728 0,04308156
1A-2 7552,64727 2,20097423 0,00203165
CG11029 21,2800804 2,20002916 0,0214342
DENR 27,6236394 2,19874245 0,00176382
Rbfox1 769,348862 2,19773159 3,52E-16
CG32683 72,1803079 2,19698318 0,01214712
Con 226,54197 2,19434998 0,00279491
CG1698 21,3264937 2,19317528 0,01855413
wisp 23,5753306 2,19168049 0,01439625
CG2065 145,860935 2,19015149 1,26E05
OctbetalR 171,093474 2,18942537 0,00028196
pros 4774,58151 2,18742412 0,00263678
CG12123 41,2310766 2,18709004 0,00027223
4 27,8737113 2,18485678 0,01749852
2158,20173 2,18392671 1,19805
Vhi 40,6521407 2,18176964 0,0226006
CG17816 538,853414 2,18061748 7,21E06
CG9766 21,5193059 2,17422673 0,00823532
CG11138 213,769864 2,16909929 5,45E08
CG31760 240,772258 2,16853574 0,00149865
Cypéwl 2986,91913 2,1680608 0,00947907
CG8909 754,683259 2,16654569 0,00215612
dsh 37,9123824 2,16348392 0,00115382
CG17778 60,1789033 2,16286768 0,00043461
sws 407,769263 2,16187607 1,71807
dpr13 142,299547 2,16147055 0,03066861
CG41378 158,133635 2,15943031 3,72E06
CG3800 271,040171 2,15542118 8,25E08
Nrk 43,2381534 2,15364457 0,02498347
NaCP60E 1558,2181 2,15186897 1,83E05
CG2202 47,5348035 2,15167363 0,02376794
CG34371 99,491704 2,1512829 0,02308223
CG5023 30,3682426 2,14802989 0,04862329
Husl-like 39,6625438 2,14328983 0,00347023
enc 450,704389 2,1430826 5,52E09
RpL36A 1312,81229 2,14102607 1,54E05
Sec71 143,805969 2,14067043 1,37E06
351,217776 2,13733834 1,44E05
nwk 206,423746 2,13441837 0,01140788
Cyp313a4 62,3341322 2,1335044 0,01724873
salm 80,1097706 2,1286343 0,01054
sced 62,4486671 2,12784103 0,00058387
lectin-46Ca 16,4357907 2,12649186 0,04565201
CG32647 783,95578 2,12573414 1,00E-09
Cyp4ac2 129,605707 2,1239289 0,00314014
CG14982 96,3879841 2,12356429 0,00795222
Cpr73D 55,3665836 2,12154606 0,00051554
CG34188 35,0917978 2,12114326 0,02363492
CG18809 32,6865999 2,12106941 0,00166469
CG9132 58,938331 2,12082365 0,00099381
CG8132 87,7563318 2,11524801 0,00213831
CG14509 353,486051 2,11504601 4,27E05
CG4587 675,669065 2,11482423 0,00428649
CG43192 28,7900687 2,11348081 0,04409163
Rab26 86,9888697 2,11260255 0,01850494
nAChRalpha4 487,791766 2,11176777 0,00034555
CG15203 70,2120126 2,10618016 0,03473206
CG42260 289,803132 2,10477548 0,00134688
CG32000 1439,26677 2,10353009 1,67E09
CG17776 19,2372724 2,10253897 0,01057796
CG31213 67,9760258 2,10197932 0,00278689
nocte 279,445119 2,09558601 4,34E05
RpS14a 1836,04309 2,08867583 0,000748
Als2 134,576896 2,0879743 0,01428582
hwt 289,85757 2,08706695 0,01232449
CG33639 90,0063049 2,0861655 0,00333704
RpS28b 1781,99335 2,08380561 3,77E06
ND-B14 113,190847 2,08371967 3,20E08
CG11438 20,0262141 2,08193045 0,03484204
CG3191 60,0960791 2,0815644 0,0006967
Bacc 568,814204 2,08094515 2,01E13
CG43066 407,741983 2,08092293 0,0006311
Nckx30C 1563,94742 2,0788846 0,00010932
Synl 70,2067166 2,07848227 0,02954268
CG18622 61,3645835 2,07738515 0,03919105
CG14688 147,922683 2,07458455 0,00963006
ATPsynO 660,756678 2,07208413 1,996-09
CG4168 139,537657 2,07123416 0,0185997
brul 255,188922 2,07115786 0,00062464
GIuRIA 76,5753408 2,06969977 0,00997377
CG43056 14,3853145 2,06812513 0,04558875
CG14459 153,599066 2,06779897 0,0067703
CG34357 167,778219 2,06694571 0,00089294
Tusp 155,860472 2,06510121 0,02844881
CG7630 249,979757 2,06407797 0,00018252
CG10631 361,390606 2,05991766 1,33E10
gprs 195,081962 2,05967708 0,00033352
tral 438,809758 2,05909028 1,14E07
CG2898 43,1099728 2,05758286 0,01348844
CG1628 79,359652 2,05671852 0,01483711
dprlo 93,2341468 2,0562667 0,01921164
CG9837 171,802032 2,05137748 1,19E05
ProsalphaS 247,326093 2,05066071 0,00256515
rut 344,149922 2,0491962 0,00254828
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plx 240,650159 2,04738111 7,41E06
beat-Vb 56,5901035 2,04696126 0,02370256
east 447,108263 2,04651778 7,40E10
RpL14 3295,10732 2,0450042 5,31E07
CG30172 80,0761226 2,04423261 0,00619861
wry. 576,275633 2,04416986 8,77E05
CG5549 93,3499077 2,04216462 0,00377682
ATPsynG 440,713706 2,04209713 1,13605
Rbp6 1467,87293 2,04203359 1,60E:05
Dap160 418,077399 2,04181982 0,00013403
Sod1 1245,36879 2,04024542 0,000109
Ntmt 47,3787295 2,04018314 0,01886928
CG43103 56,7867222 2,03865409 0,01105132
Micl 162,078666 2,03754768 0,02516244
CG31248 143,029291 2,03716617 0,00030423
CG13375 256,988098 2,03707019 0,00097107
SdhC 249,439506 2,03662971 6,98E06
RpS9 1622,61509 2,03613127 1,65E:05
bma 107,062365 2,03582854 0,04022829
muskelin 58,8576803 2,03256018 0,0012753
CG5644 27,9967894 2,02988408 0,03825271
CG14141 67,6667222 2,02952037 0,0309429
VGlut 899,11576 2,02778214 0,00376584
fus 302,375996 2,02769238 0,01548436
trr 124,165188 2,02509473 0,00973297
CG8g6l 258,435607 2,0244811 3,76E05
dpril 167,002397 2,02364372 0,01716114
btv 54,1855024 2,0234367 0,00195327
CG12594 107,554467 2,02334537 0,01071129
Asator 901,01989 2,02231863 2,14E06
CaalphalT 774,174931 2,02169528 0,00197544
CG14757 64,4644811 2,01443453 0,01724567
Nmdar2 192,162255 2,01430096 0,00253611
chinmo 568,246965 2,01343393 0,00021826
Nrx-1 858,139452 2,01225376 7,45E05
kug 728,771359 2,01033684 1,20E:08
CG42238 154,322784 2,00965461 4,72E07
RpS27A 3106,6664 2,00952871 7,96E06
CG3812 71,3526206 2,00948197 0,00425448
CG32506 83,9732838 2,0094747 0,04187571
CG7166 233,615475 2,00896887 0,02740367
Tob 826,62789 2,00826462 1,82E:06
beatVa 76,5049461 2,00618632 0,00400763
RpL36 2653,80895 2,00518676 2,42E05
larp 1062,81082 2,00358616 4,44E07
CG4467 808,25434 2,00314613 0,00074487
CG9509 68,0794063 2,00259584 0,01515489
CG14270 24,6735222 2,00250213 0,02549459
CG15201 622,300239 2,00202368 0,00781056
Neb-cGP 218,688283 2,00033057 0,00032879
CG31805 22,6489574 1,9991043 0,04394656
Pcyt2 430,730949 1,99875495 0,02349379
CG11679 29,073127 1,99793202 0,03113024
CG34401 453,626096 1,9968036 0,00056796
Bapl70 93,2940034 1 7 0,02844746
CG42795 400,282837 1,99630818 5,37E07
CG42540 812,610284 1,99566958 0,00646215
5-HT2B 76,2204542 1,99271913 0,00427408
Elk 160,290571 1,99169439 0,01309462
sqa 46,5857196 1,99142297 0,01058635
ksh 19,7732302 1,9912899 0,01346784
mura 759,540168 1,99053538 9,51E06
RpL10Ab 3630,57165 1,99048054 7,90E06
CG14431 74,8368861 1,98996127 0,00048638
olf413 279,889075 1,98574096 7,95E06
RpS18 2720,51445 1,98475862 3,91E07
Rim 934,056605 1,98285113 0,00013102
RpL27 2171,49194 1,98270163 1,97E05
mRpL23 29,200103 1,98251146 0,02168898
smal 149,74043 1,98187211 0,0002327
Octbeta2R 325,208186 1,98092446 0,00016217
nrv3 3347,47396 1,98092003 9,69E05
CG32333 102,248604 1,9794199 0,00371851
CG13890 56,2228317 1,97548125 0,03312126
sho 289,133731 1,9752489 3,41E05
Rm62 463,59555 1,97355961 521E14
PGRPSD 433,832962 1,97169962 6,53E06
RpL10 4951,47731 1,97060897 1,23E05
fas 144,819255 1,97046934 0,01518602
CG1090 329,880312 1,96936837 0,00010747
Tim9a 22,271225 1,96886456 0,02738903
SamS 1523,02035 1,96794501 2,51E06
mAChRB 73,0713106 1,96785327 0,04068018
VhaM9.7a 124,586452 1,96777091 0,0085707
tou 460,349017 1,96594985 1,44E05
CG12950 253,361132 1,9650257 0,00225439
Adar 750,328419 1,9647986 6,11E05
raptor 82,9487794 1,96350922 0,00765039
Hsc70-4 831,926056 1,9634001 2,61E05
CG3626 123,84979 1,95977633 0,00043461
ND-19 134,281278 1,95782174 9,61E05
CG9515 21,2199669 1,95710582 0,01638705
Rab35 165,230142 1,95563252 0,00105019
Corin 342,098068 1,95517083 0,00533359
tutl 827,75604 1,9545819 0,00033368
NetB 339,266831 1,94980531 0,00121749
Prosbeta3 205,449169 1,9497067 0,00345608
CG33234 43,1106672 1,94918312 0,04859284
CG43902 206,879972 1,94862773 0,00059413
CG34355 195,57401 1,94388553 0,00019987
mtt 123,168075 1,94357467 0,02422081
br 360,930165 1,94349943 0,0068804
CG5991 320,872908 1,94078124 0,00621624
Srpk79D 166,561561 1,93894076 0,00430301
CG14882 29,0469276 1,93818852 0,01988535
CG31140 377,848838 1,93813501 0,01746389
Artl 103,929806 1,93611371 0,00145787
stai 421,390911 1,93502199 8,69E05
rost 313,238371 1,93454391 0,00445323
CG32816 18,5017041 1,93433668 0,03583341
ND-30 302,32662 1,93373496 0,0016868

Nxf3 49,0328642 1,93336309 0,00149865
GIuRIB 154,518542 1,93287159 0,00013545
CG15760 154,490795 1,93212141 0,00459051
elF5 31,9307004 1,93204575 0,01181711
CenpC 43,0259737 1,9289177 0,03536381
CG32772 64,0859351 1,9284217 0,03945142
Nep3 301,853699 1,92836835 0,00261284
mRpS25 30,0311916 1,92741314 0,01305643
Vmat 865,821705 1,9257677 0,04760121
RpL11 3737,26227 1,92569263 1,93E06
CG7368 28,4442254 1,9250122 0,04487399
CG2258 203,128392 1,92456648 0,00395732
Fife 492,676245 1,9243768 0,00719128
kek6 206,698538 1,92273451 0,01995628
CG34114 283,341475 1,92107952 0,00166328
1861,49131 1,92087019 3,14E05
CG15312 212,086728 1,92041196 0,00422669
CadN2 133,306061 1,91991028 0,01888372
Asx 238,917698 1,91936404 4,14807
RpS15Aa 2146,88375 1,91768037 5,25E06
Rbpl-like 351,038762 1,9170971 0,00115337
RpS14b 586,603248 1,91610305 0,00043825
CG14408 104,467292 1,91461368 0,01362297
RpS5a 4135,81267 1,91436441 3,31E06
mei-P26 3226,87824 1,91287649 2,47E05
CG15908 15,5715 1,91209813 0,04294307
CG4408 206,720785 1,910118 0,00954743
RpL28 2619,54327 1,90981674 0,00014675
Yp2 32586,661 1,90910788 0,04290804
Cngl 798,239822 1,90847495 0,00210228
kek1 233,456143 1,90812339 1,71E05
CG31323 33,3580833 1,90729572 0,03792052
robo3 143,743275 1,90592037 0,02831177
UQCRQ 223,817066 1,90560545 4,20E05
Tangol3 360,555497 1,90557286 3,46E05
CG10793 25,475821 1,90461811 0,0351604
CG34449 250,681106 1,9027002 5,50E07
Hr4 59,2560907 1,90161734 0,00358674
kee 741,468369 1,90082007 0,0005435
Rbp 315,009927 1,90077807 0,00074487
CG10555 52,7672333 1,89977896 0,00261027
CcoxeB 542,124629 1,89870968 3,22E05
chn 344,386906 1,8985443 0,00028556
tok 616,753255 1,89553008 0,00804164
Hk 575,677731 1,89530367 7,37E05
Shab 712,784577 1,89497547 0,01033868
CG3775 379,115201 1,8944572 0,00042497
Tnks 109,751599 1,89393173 0,00086498
CG33181 164,147692 1,8932995 0,00036473
CG43707 289,377938 1,89161114 0,00107634
SCAP 336,522243 1,88915864 1,69E-06
CG5270 168,60107 1,8891225 1,21E05
CG15096 1007,33756 1,88881835 0,00342602
Irp-1B 525,486566 1,88773952 0,02818676
Sik2 91,3059176 1,88762223 0,02937175
ND-B22 232,501049 1,88672522 8,66E-:06
CG17786 69,3398626 1,88485994 0,00527896
chrb 719,677308 1,8848263 0,00050109
5-HT7 69,6984288 1,88418349 0,0339859
CG13300 43,1114762 1,883946 0,02870301
sty 327,686028 1,88359499 0,00038407
CG2852 1299,70523 1,88353573 0,00048054
CG13623 34,7624242 1,88311341 0,012863
Rab21 65,9748412 1,88242951 0,04316832
Cpsf160 83,1351796 1,88040871 0,00657184
CG13928 220,520673 1,88010219 0,03215505
drosha 80,7705548 1,87572769 0,01871848
elF3k 341,566064 1,87561733 0,00020759
Toll-6 195,800454 1,87416773 0,03298887
PTRER 163,377767 1,87409209 0,00314344
Dim1 19,9646558 1,87365575 0,03258162
Sep 04 128,699128 1,87356174 0,00039612
RpS23 2225,61829 1,86940081 0,00055314
Jhehl 741,930492 1,8687767 0,00179134
SF2 125,085104 1,8685224 0,000664
Cabeta 314,386673 1,86744695 0,00053346
Odc2 38,0900101 1,86660544 0,00716487
Ephrin 574,067818 1,8665947 5,09807
JHDM2 78,4611546 1,86457661 0,03440162
nmo 568,730477 1,86454089 7,45E05
AP-2sigma 130,639629 1,86305627 2,01E05
ZAP3 250,407916 1,8624885 6,54E08
Cbp53E 427,611924 1,86044766 0,00149474
pico 321,628511 1,86033598 6,58E06
ksr 68,6243248 1,85919312 0,00222128
Orct 100,671077 1,85918768 0,01491689
CG10960 1006,49559 1,85538258 0,04233938
Sh 2903,23744 1,85532111 0,00050483
fz4 40,9606597 1,85445695 0,00675741
CG3527 33,9452482 1,85373149 0,02193733
CG6329 798,093494 1,85270907 0,00161422
CG44098 96,3082908 1,84849117 0,04891533
amn 127,558871 1,84716905 0,00320995
Tk 409,551965 1,84569097 2,13607
Ars2 246,92962 1,84553086 1,39E05
CG1578 215,294067 1,84546226 0,00085124
Ubrl 619,819646 1,844496 3,74E07
unc-104 2515,44295 1,84372762 0,00075385
unc-5 90,4032642 1,84300568 0,02732167
aPKC 494,155948 1,84056647 0,00012526
CG34354 154,739737 1,84042211 0,00476368
Shaw 332,041731 1,83980654 0,00496821
Cyp4ac3 58,1071555 1,83898345 0,03941707
CG3078 110,112684 1,8 0,03504015
RpS30 1949,04164 1,83519229 0,00038559
FBXO11 211,733208 1,83452461 2,65E06
ND-PDSW 290,555907 1,83410491 0,00151305
Ssdp 330,007258 1,83384651 7,40E-10
CG42817 176,160682 1,8336997 0,03704146
[ _pan 2574,7835 1,83352865 3,80E07
Keapl 98,6741351 1,83311536 0,0440446
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CG11374 45,691567 1,8306193 0,03103029
CG16789 30,5087962 1,83053701 0,0463053
B52 321,584346 1,83019688 7,19E06
mor 61,1203756 1,82998404 0,00501942
ND-20 378,952291 1,82833834 2,42E07
tipE 104,082065 1,82814024 0,02826368
CG14232 42,3244124 1,82776164 0,04980819
CG4661 25,0167163 1,82730933 0,04786134
inaE 264,508193 1,82679945 0,00134912
slo 1709,11351 1,82659729 0,00044958
CG32017 1226,84629 1,82560958 0,00235091
Kat60 76,125446 1,82366343 0,02990005
elF4EHP 527,087647 1,82326785 0,00062233
CG45263 514,09534 1,82134852 0,00056788
3270,17963 1,81915752 0,00024413
Pvf3 343,518319 1,81855795 0,00546468
sl 110,313916 1,81855698 0,02296064
tty 247,228997 1,81768461 0,01054
RpL12 2810,67142 1,81635117 8,57E05
GABAB-R1 248,787041 1,81585053 0,00243127
Ddr 94,6312046 1,81521123 0,03316981
Pfdn4 34,7882998 1,8119516 0,02583322
Frg2 234,23776 1,81100072 0,02290593
Gbs76A 385,434161 1,80360237 0,00600624
1(1)G0469 65,0674147 1,80296315 0,00484229
Prosbeta4 176,935826 1,80224986 0,01818075
CG31108 106,914993 1,80161539 0,02046009
tai 518,299258 1,8004852 2,46E06
RpS11 2421,29514 1,79832179 0,00018349
Psf3 308,105339 1,79763932 2,47E05
E(bx) 763,000155 1,79377885 7,05611
thoc7 76,4993462 1,79188091 0,00402067
unc-13 3639,03293 1,78995606 0,00048331
CG33226 57,2619381 1,78612141 0,02750488
ND-B12 113,808145 1,78505403 0,00084144
RpS17 2165,21648 1,78484399 0,00069621
mRpL49 44,0561532 1,78334071 0,00576542
Or7la 27,4927711 1,78197463 0,0364795
MetRSm 41,8881833 1,77955878 0,04384477
arr 259,703336 1,77603241 1,07E07
pdm3 126,258925 1,773032 0,04960541
CaalphalD 616,024849 1,77221581 0,00256248
mmd 779,151796 1,77188994 0,00055116
RpL15 6075,25286 1,77181617 0,00013403
CG8331 427,082314 1,76992317 0,00309466
nAChRalpha5 986,037631 1,76737949 0,0021461
CG15270 202,005215 1,76736201 0,03066671
DCTN6p27 33,9413189 1,7668171 0,0477262
CG18731 20,5128764 1,76656218 0,04637631
pgant2 67,184159 1,76613148 0,01699931
kig 236,777998 1,76578135 0,00978382
RpS29 3329,05211 1,7652903 0,00028085
ND-B15 76,378311 1,76501987 0,01131486
tos 31,7087596 1,76471636 0,04548436
Cadps 1224,91228 1,76329585 0,00197344
CG1722 46,5532172 1,76261841 0,01943986
phtf 174,738719 1,76240273 0,00348812
dac 56,2363757 1,76154592 0,04479594
CG12851 212,454274 1,7615401 0,04788816
CG6044 233,227066 1,76151215 0,01340212
Socs16D 161,984827 1,76130679 0,00206706
caps 300,768829 1,76060289 2,78E05
Gug 488,04909 1,75810516 8,66E06
trn 74,5476804 1,75622306 0,00223418
kto 99,1701394 1,7562218 0,02080269
Npl4 282,60541 1,75560987 0,00899956
PDZGEF 264,464641 1,7541684 0,00069053
CGA4725 116,839358 1,75348569 0,00562836
Pkc98E 591,418412 1,75294132 0,00085511
sgg 629,145985 1,74842234 1,10E05
CG34351 142,655466 1,74841598 0,00209848
brat 544,937229 1,7461489 0,00045283
CG9657 50,184544 1,74604434 0,04902087
CG18208 427,535584 1,74577014 0,00444313
DCTN5p25 37,0220798 1,74574096 0,03317416
htt 212,871654 1,74521764 0,00025102
nrm 450,370492 1,74520627 0,00180837
Gfrl 371,515832 1,74502283 0,00206706
Ac3 360,205027 1,74465998 0,01766937
elF3a 191,564643 1,74229638 0,00258548
CanAl4F 595,292218 1,74177201 0,00033883
Rdl 1282,90427 1,74003753 0,00275971
jim 2107,70581 1,73995115 0,00152223
BtbVII 211,380477 1,73866669 4,98E06
CG32698 238,193094 1,73760607 0,00786115
mago 64,2948971 1,73727968 0,01688515
Vps13B 142,762526 1,73684346 0,0105903
CG32686 98,8554299 1,73675882 0,02498347
fne 1489,67732 1,73565832 0,01389868
dpr12 420,594503 1,73493985 0,03850973
CG12531 428,681465 1,73420355 0,01901724
CG14502 56,3403648 1,73408401 0,00189214
CG13293 113,413532 1,73083986 0,019443
Ltk 155,95675 1,72690013 0,0003003
CG9034 64,1417042 1,72663739 0,01422829
Art4 108,910984 1,72648626 0,00072465
jing 223,208619 1,72646344 0,00696339
net 56,4125677 1,7259422 0,04963593
haf 69,0701161 1,72563603 0,0216694
Galphao 956,207055 1,72445976 0,00065872
CG3711 137,259118 1,7244045 0,00480516
X11lbeta 293,771701 1,72328409 0,02046009
ftz-f1 269,982741 1,72292498 9,36E06
RpL39 313,049992 1,7229129 0,00218407
CG34134 66,0284602 1,72163367 0,01402919
CG17684 372,513884 1,71746196 0,01028203
Khc-73 740,846965 1,71669696 7,41E06
Ibk 198,408187 1,71644976 4,26E05
1(3)87Df 36,5594815 1,71565329 0,0419763
Rbcn3A 818,880918 1,7147249 6,24E07
Bim 38,8525201 1,71405008 0,04002505

Pex11 69,7160086 1,714045 0,01647242
Obp83ef 37,9204786 1,71242664 0,04731826
CG12375 79,3682006 1,71134168 0,00059884
Scgalpha 59,9629151 1,71082516 0,02844881
Cyp49al 78,0074592 1,71059082 0,0151515
CG9775 159,776117 1,70968519 0,00035272
ary 122,991182 1,70951167 0,00545936
dsx 163,56659 1,70820821 0,00351381
Kazl-ORFB 113,392482 1,70703796 0,02321484
Acl13E 152,082562 1,70675276 0,01803535
CG6812 105,58295 1,70603653 0,00020723
CG44242 56,3924101 1,70513728 0,03783188
RpS25 2362,19535 1,70395599 0,00050187
CG10077 2267,64659 1,70349967 0,00074319
Smr 582,432442 1,70303173 1,67E05
eys 285,744377 1,70206656 0,03022993
sr 80,7687686 1,70184211 0,03502916
CG42337 95,9546701 1,7017377 0,02209943
RpL30 1125,9213 1,70082941 0,00646215
wech 276,227233 1,69810709 0,00042996
715,640998 1,69700065 1,68E05
Gprk2 272,758697 1,69538134 0,00302292
CG8586 552,861994 1,69535793 0,00427784
Sxl 1522,20454 1,69379021 5,87E05
PlexA 1786,89582 1,69233246 4,61E06
EMC1 310,623473 1,69214083 0,00584928
Rocla 238,315055 1,69201225 4,54E05
ND-ASHI 178,200291 1,69120955 6,80E-05
ATPsyngamma 932,675648 1,69018288 1,73E05
vig 281,563531 1,68894181 0,00200903
wey 162,581552 1,68844997 0,00050109
Nfl 587,53793 1,68815091 0,00088533
fs(hh 833,715651 1,68745945 8,90E09
CG2186 112,981065 1,68582496 0,00107717
CG11050 175,523414 1,68573129 0,04740201
Nc73EF 1963,54785 1,685366 7,47E05
DAAM 129,844453 1,68511956 0,01336618
ND-B17.2 167,899807 1,68479491 0,00025887
RpL9 2719,32327 1,68294544 0,00045935
CG6145 338,209021 1,68175814 0,04502545
qur. 1116,12173 1,68066395 0,00190577
CG14438 393,065203 1,6791549 0,00183854
nonA 585,152903 1,67792467 6,57E05
RpL18A 3901,09624 1,67643766 0,00074088
MFES17 574,446576 1,67616898 2,47E05
CG5850 109,974969 1,67430834 0,00651871
ago 159,119318 1,67372352 0,00361419
ttv 317,874158 1,67368483 0,00102777
[ slgA 702,120913 1,6732657 0,04760121
4445,42617 1,67314431 0,00194881
Pde9 469,074231 1,66997506 0,03112929
CG7646 339,817493 1,66902926 0,01268368
Itp-r83A 578,581043 1,66784834 6,97E05
Hers 416,856975 1,66755399 0,00039286
ssp3 134,529666 1,66578792 0,00579144
Liprin -alpha 219,046256 1,66531836 0,00044922
Cf2 288,1482 1,66384491 6,55E05
CG43736 306,758924 1,66226771 0,01547574
CG8184 908,688863 1,66106934 1,79812
RpL5 7844,65768 1,65835438 5,78E05
unc79 867,27625 1,65708402 0,00908701
CG17839 612,399049 1,65690804 0,00097107
Cyp6ds 4148,32758 1,65688829 0,02750781
wi 426,842021 1,65666384 0,01665092
Cul4 116,0649 1,65540224 0,03309618
Gpol 381,345054 1,65526833 0,00077667
CG14669 125,064625 1,6540672 0,01598688
clos 47,2786276 1,6523086 0,03391425
sns 132,913499 1,6493785 0,00308669
dtn 609,980105 1,64850913 0,00161076
CG42342 285,762683 1,64720888 0,0044114
tnc 79,5654496 1,64618355 0,01117908
CG32264 1095,10408 1,6434927 0,00129895
Atx2 238,65852 1,64317075 2,21E05
FoxP 254,068068 1,64219986 0,01679443
AGO1 1449,28436 1,64096414 1,17E05
Appl 1729,98018 1,63982614 0,0201145
bel 101,78126 1,63726967 0,01488711
CG9005 356,973816 1,637207 0,00107598
tweek 1149,33228 1,63653788 1,45E05
RpS4 5831,32441 1,63506285 0,00056861
cert 145,276679 1,63499553 0,00351806
CG5789 265,940485 1,63486198 0,02266952
CG42541 332,182156 1,63410423 0,03440628
2350,89508 1,63409194 0,00837319
nAChRalpha7 737,183652 1,63403605 0,0186493
Sptr 71,5019365 1,63344393 0,04224714
[ Atgl 285,674077 1,63033341 0,01939392
Trf4-1 204,692401 1,62961675 0,00948887
CG7530 413,278299 1,62811559 0,00860357
CG3262 319,833283 1,62684735 4,33608
Tangol 264,643195 1,62612101 0,00486252
coQ7 111,130125 1,62496044 0,0281575
Stlk 165,679418 1,62462537 0,04452412
RpS20 1830,15845 1,62271952 0,00562513
Pfrx 520,462756 1,6220508 0,02446779
dpri5 68,3480353 1,62143399 0,04365217
nAChRbeta2 160,157695 1,62035952 0,04095596
didum 228,773512 1,61862274 0,00011465
gus 432,537168 1,61707602 0,00412219
stj 440,778142 1,61703478 0,01534646
CG12338 225,948015 1,61548242 0,00118948
RpL35 2310,5721 1,61435675 0,00315854
CG42258 231,568235 1,61379566 0,00232576
CG11357 188,432011 1,61266364 0,01785021
CG32103 456,879851 1,61108048 0,04074709
RpL37a 2797,38967 1,6101171 0,04377042
dom 798,84688 1,60885071 6,77E05
fend 241,87321 1,6074264 0,02740367
fzo 81,4068884 1,60626814 0,02597443
RhoGAPp190 676,011616 1,60584781 0,0046973
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ND-15 158,23969 1,6051503 0,00128993
elF3i 566,655973 1,60496959 0,00026705
ctrip 862,816332 1,6040981 2,64E05
Cka 303,961808 1,60243911 3,78E06
RpL7 5167,72753 1,60118373 0,00035903
ND-13B 106,665591 1,59986445 0,00254034
Frgl 518,321021 1,59920036 0,00898467
CG13907 335,109807 1,59732006 0,0003316
heph 1234,09107 1,59661323 0,02131043
mub 1613,46318 1,59633785 0,01527713
RhoGEF3 444,13508 1,59596193 0,02569461
CG34394 474,681584 1,59554247 0,00014457
ip 231,725141 1,59542765 0,01351961
CG2747 585,623818 1,59285285 0,00263678
mRpL47 53,3819528 1,59222124 0,02080826
CG4847 271,122565 1,591596 0,03375843
Ptr 135,65057 1,59006892 0,03431779
mamo 1560,36379 1,58911346 0,00050629
RpS15Ab 98,2011722 1,58868089 0,02068878
Ulpl 260,827613 1,58865833 2,10E05
Hmt-1 225,328695 1,58820897 0,0184546
CG10326 150,797531 1,58808127 0,02013591
ssh 91,7344287 1,58784979 0,04572708
BEAF32 81,6269852 1,587831 0,04655461
CG7339 65,6315101 1,58767449 0,01630711
Tl 339,757819 1,58646047 0,00889595
CG31793 190,13281 1,58585284 0,03258286
RpS13 2747,46461 1,58552964 0,0015328
Max 81,4343392 1,58513416 0,0451188
nAChRalpha6 743,73862 1,58466256 0,04407665
CG4752 188,837285 1,58334737 0,00921101
CG11537 298,413112 1,58245957 0,01915707
brm 254,361927 1,58159511 0,00487625
CaMKIl 2046,57225 1,58001481 0,0034494
Nig2 239,324124 1,5798851 0,04374058
tth 74,93479 1,57861114 0,02265166
Reph 293,76784 1,57430789 0,01534646
fra 147,423402 1,57352795 0,01255135
lute 198,360077 1,57161951 0,02631039
dysc 735,120695 1,57005444 0,01382092
CG11360 773,442007 1,56693387 0,00087175
wts 160,934964 1,56033142 0,004117
cac 1470,16487 1,56011896 0,03209102
puf 500,720424 1,55936888 0,00211264
Mocacyp 99,434969 1,55872265 0,02954268
Ranbp16 245,704995 1,55781572 0,00247283
simj 269,506426 1,5553311 0,00068368
lap 641,316903 1,55450875 0,00430301
CG5861 85,7529267 1,55372455 0,01186574
Torsin 112,925218 1,55303509 0,03527408
SoxN 119,610798 1,55003235 0,02252896
Syt7 563,80639 1,5498083 0,0295121
CG14441 269,720434 1,54939645 0,00156502
cpx 3708,6002 1,54877076 0,01087075
Sur-8 276,052496 1,54836625 0,0126264
CG8034 197,961218 1,54772709 0,00682882
SPoCk 730,958909 1,54769091 0,00166015
Vav 170,993176 1,54747352 0,0044114
RpS3 3597,95491 1,54694955 0,00306769
CaMKI 1788,39542 1,54376076 0,00250601
CG16756 179,039105 1,54280728 0,02589917
chb 366,390656 1,54189904 0,00079471
Ubi-pSE 329,056317 1,53946717 0,0010148
capt 144,522212 1,53840111 0,00331969
CG3961 401,957942 1,53732084 0,02683361
muc 270,901386 1,53633298 0,00317619
LpR1 536,715093 1,53536991 0,04647585
uex 650,834998 1,53474585 8,65E06
Ufcl 57,2244352 1,53361331 0,04551297
Pl4Killlalpha 435,808703 1,53214862 0,0027131
I(3)neo38 396,671228 1,53065459 0,04359187
elF4G2 486,600969 1,53000878 0,00024806
EstQ 168,603165 1,5296216 0,02086842
RpL40 2378,71564 1,52747772 0,01429873
milt 519,719686 1,52724778 0,00019321
rictor 193,904258 1,52115754 0,00383809
LRP1 1629,49921 1,52114751 0,00010007
CG1718 344,224466 1,51958231 0,01382315
Nipped-A 768,084329 1,51950394 9,01E07
CG31145 356,304537 1,51908655 0,00136692
Ih 918,432145 1,51143466 0,03725348
Ptpmeg2 589,47356 1,51078616 4,31E05
CG32767 591,261036 1,50985118 0,0006305
hang 282,171233 1,5085701 0,0012616
CG1909 346,738656 1,50786802 0,04997343
Plc21C 885,332947 1,50781294 0,00650994
CG14200 238,090544 1,50730473 0,01556203
toc 580,583398 1,50692322 0,015538
RpS27 1734,67564 1,50517677 0,01313041
stx 284,824226 1,50406761 0,00015895
RpS15 2666,05891 1,50382593 0,01118327
CG1910 113,760915 1,50230226 0,03903263
CG14805 76,8320511 1,49902782 0,02801207
CG9934 183,177719 1,49900276 0,00997867
mbl 1351,66533 1,49712664 0,04235475
Usp32 355,087238 1,49696877 0,00956221
Evis 421,552083 1,49456105 0,00997377
Pmp70 386,06097 1,49381231 0,03880466
Fur2 364,222368 1,49354925 0,00206706
Sytl 2612,49966 1,49341488 0,04785946
Vps1l 111,642388 1,49265874 0,03583341
COX5B 333,259396 1,4924156 0,03564339
alpha-Man-la 423,358254 1,49130833 0,01599311
CG12084 151,9287 1,49118327 0,01366841
Snap25 1087,59383 1,48743661 0,04972656
CG32278 68,7493717 1,48614865 0,0463053
CG14073 334,850587 1,48411422 0,01433748
mask 1104,32309 1,48222831 0,00123074
ND-51 678,133595 1,48187438 0,00450108
frj 249,782429 1,48044244 0,00700184
Su(van3-7 100,85067 1,48002949 0,01935097

RpS6 4641,06598 1,47994172 0,00365227
Plp 584,751578 1,47660007 0,00111281
fog 310,034793 1,47574891 0,00548741
Eip75B 683,061512 1,47521254 0,00096698
msi 668,825865 1,47412094 0,00327229
fifl 392,368963 1,47338407 0,00024458
shep 2470,76326 1,4705787 0,00948887
CG1463 72,2495879 1,4700755 0,03726341
e(n 129,51592 1,46992166 0,02411156
nej 635,096687 1,46955274 0,00048331
digl 661,052949 1,46802358 0,00052828
Zir 343,404752 1,46702462 0,00775528
Hsromega 21158,7345 1,46588479 0,03721522
Eip63E 398,331556 1,46254183 0,02738903
Eps15 245,792448 1,46143087 0,01935097
Hipk 1360,74582 1,4610287 0,01186574
[ Atgl7 534,884265 1,45910402 0,0022708
Pka-C1 877,515799 1,45910096 0,00828726
shi 1129,6698 1,4575928 0,04022829
Tao 366,005483 1,45538578 0,00824233
Sekll 141,624169 1,45508867 0,02098838
HDAC4 293,351225 1,45451287 0,02953027
CG9425 489,453134 1,45426742 0,03525208
beta-Spec 1130,30582 1,45425627 2,48E05
CG9776 208,259229 1,45307034 0,01378963
cpo 755,210986 1,45295928 0,03507973
RpS3A 5244,50258 1,45224402 0,0322772
Psi 135,707903 1,45222071 0,01239239
RhoGAP19D 414,044539 1,45213274 0,00454971
psq 536,135887 1,45038479 6,98E06
gek 170,367156 1,44917817 0,01665315
Sik3 266,788036 1,44698223 0,0417398
cdi 361,927064 1,44673722 0,02749804
CG7149 126,359319 1,44647239 0,03720076
bchs 509,146185 1,4461379 0,03380709
RpL29 646,042568 1,4460838 0,04841235
Tomosyn 695,077518 1,44489565 0,02894287
kis 2670,66609 1,44468628 1,25607
Cull 354,232284 1,44266972 0,00027916
Semala 835,021014 1,43946968 0,0226006
RpL23 1512,19801 1,43866489 0,04760121
Gp210 184,319724 1,43807819 0,00368322
JI-1 212,845736 1,4367305 0,01227342
E(Pc) 433,564622 1,43527437 0,00028929
Trf2 634,9148 1,43357982 0,00039269
Pp2C1 269,174136 1,43318884 0,00682882
skd 670,646058 1,42806821 0,0034494
Dhcé4C 1424,32033 1,4245637 8,89E05
Spn43Ab 1273,22906 1,42183037 0,03581803
fry 514,889932 1,42066122 0,00242384
Mnnl 411,07785 1,41961236 0,04052219
Mbs 414,623896 1,41889212 0,02061072
Csk 788,666919 1,41651099 0,03310931
ND-13A 119,024769 1,41479691 0,04388914
CG15012 242,661315 1,41352159 0,01855413
Ptp4E 298,048293 1,41045262 0,00328402
mo 399,092822 1,40880478 0,00116153
Rich 132,248239 1,40853878 0,00871855
Pi3K21B 208,840025 1,40607605 0,01963359
Rim2 168,916135 1,40518111 0,02952882
| alpha-Spec 1354,58128 1,40426195 0,00055314
Prosap 466,977016 1,40033435 0,00057577
Jarid2 374,154166 1,39983281 0,00801033
Mafl 545,215872 1,39895483 0,00932395
[ Atg2 304,959246 1,39645755 0,00706141
CG12054 591,052155 1,39639372 0,03786025
chif 274,050438 1,39490814 0,01749852
msn 320,832324 1,39176829 0,0203993
spg 332,796372 1,39169797 0,0387855
mnb 281,663909 1,39068253 0,01440847
Ptp10D 391,984651 1,38857641 0,04379809
EcR 471,838511 1,38323045 0,03501663
Sin3A 785,667819 1,38258276 7,56E05
mv 345,99972 1,38077193 0,04271517
nsl1 387,408423 1,37710748 0,01397155
Pdk1 810,338358 1,37290065 0,01053474
CG11486 557,653769 1,37136992 0,02648556
rdgA 914,29067 1,36995922 0,03766022
Dys 1365,44978 1,36842564 0,00075936
Cam 4103,78363 1,36810184 0,01769455
Pde8 312,770762 1,36789772 0,0211097
Tim17b 354,71587 1,36776079 0,02249756
Dspl 501,342379 1,3650411 0,04330466
G9a 256,601317 1,36306484 0,01209969
Notl 2362,74283 1,36257776 0,00139636
B4 732,65321 1,36192875 0,01915707
CG4300 134,341687 1,35947715 0,0280826
shg 298,293443 1,35926038 0,0498472
CG6966 375,486948 1,35455401 0,03066935
gw 1166,17661 1,34982023 0,00997377
Eph 663,031064 1,34656853 0,02940407
rdgB 487,330613 1,34545752 0,02512681
Dlg5 306,503933 1,34317727 0,01529249
Mef2 471,837256 1,34017402 0,02750488
Axudl 179,301515 1,33876006 0,022533
Eaatl 1487,12503 1,33694743 0,0112238
syd 262,67123 1,33542449 0,0339859
sdk 421,414684 1,33358072 0,00804783
CG17698 481,812462 1,32907607 0,00700528
CG10289 534,003784 1,32419866 0,00867694
bin3 185,417017 1,31868859 0,0387116
Hcf 620,259116 1,31027103 0,01156301
emb 421,049618 1,30646742 0,02882271
Fak 241,071434 1,30191351 0,02516244
Dyrk3 660,156213 1,29650324 0,00262821
UpSET 1180,25826 1,28170783 0,00146345
CG2316 622,286372 1,2766916 0,03209102
| par-1 1520,45249 1,27430345 0,02418718
faf 1031,77346 1,27124631 0,04160121
DIP2 408,092196 1,27008566 0,03501938
CG31635 641,30273 1,26980648 0,02736663
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GIut4EF 2039,48725 1,2636393 0,02299733
1(1)G0196 1159,24888 1,24703091 0,02037489
Ufd4 1214,47475 1,24220856 0,01975307
Pur-alpha 881,731317 1,23624648 0,01888939
Gyf 673,038113 1,21655538 0,02968042
ps 3509,56061 1,18329981 0,02616092
Su(2)2 249,31619 1,25593205 0,0447665
CG42724 287,386162 1,28423225 0,04157874
cathD 1708,89506 1,29000992 0,0316621
Cklibeta 427,524734 1,29514525 0,03066671
bves 260,299691 1,29971298 0,03695892
XNP 201,480633 1,30553053 0,0477262
Men-b 393,21783 1,31847658 0,03176339
Lk6 4444,94904 1,32021489 0,04574369
CG2991 246,003721 1,32429869 0,0309429
Pink1 398,270613 1,32777961 0,0336841
CG6439 236,458003 1,33452618 0,01627829
Mob4 156,986989 1,33453268 0,04109115
Unc-76 566,829439 1,34162561 0,00140212
mRpS5 121,717352 1,34476935 0,03927126
CAP 612,407047 1,3451152 0,0047747
sima 1158,73566 1,34797748 0,03501663
mts 643,174805 1,34835572 0,03306794
CG45049 269,505465 1,35174051 0,0248806
Khc 212,121476 1,3544591 0,03144154
godzilla 418,136437 1,35594833 0,01064639
1(2)k09913 443,902475 1,35820499 0,01571181
Dhpr 117,388119 1,36355144 0,04974376
CG3061 313,283758 1,3639498 0,03651451
Atel 147,783407 1,36723923 0,01585377
tha 387,509385 1,36727584 0,03596639
Dyb 284,921081 1,36877278 0,04456023
eEF2 8898,97154 1,36919801 0,02501932
NTPase 346,999973 1,36979312 0,0151515
Arf79F 958,283693 1,37156304 0,03825271
Wnk 565,262326 1,37220114 0,00178174
CG9821 3852,37024 1,37380196 0,00069571
Usp47 364,889167 1,37633285 0,0387116
Kap-alphal 195,684431 1,37739519 0,04779902
Atg8a 1474,79255 1,37799692 0,02713401
mop 454,570817 1,38984874 0,03706429
CG7083 213,032182 1,3946475 0,03842734
CG7430 345,758487 1,39706377 0,01969096
Hic 328,5313 1,39956875 0,02894227
fi2)d 188,358913 1,40183437 0,03436812
rhea 1590,34646 1,4046514 0,00014991
pix 749,998818 1,4087979 0,00698849
CalpA 285,214177 1,40924295 0,04587203
CG3164 1410,85015 1,40978608 0,03766441
jar 574,220786 1,41225307 0,02549459
CG6364 119,872324 1,41311841 0,02154172
Synd 288,957495 1,41537729 0,02411156
CG12576 255,215441 1,41597487 0,03706429
Fblé 155,506888 1,41725605 0,00729798
casp 138,592322 1,41833014 0,04891533
fws 110,107872 1,42048563 0,02467754
CG9636 142,071399 1,42832708 0,03850973
CG5734 124,303272 1,4290637 0,04894344
Rheb 193,772415 1,42957828 0,04543316
sau 252,771696 1,42979661 0,02038142
Srp54k 160,116507 1,43017301 0,03451616
Fim 548,670368 1,4322727 0,01784431
Hsl 163,946444 1,4342097 0,0245816
CG13124 1019,18381 1,43618013 0,01305683
raw 526,816006 1,43661566 0,04379809
CG32473 174,108385 1,43752403 0,03758381
GluProRS 210,663423 1,43974615 0,02084958
CG6707 363,577445 1,43987735 0,00020603
CG11791 304,145088 1,44235534 0,03216616
lost 1192,29229 1,44327299 0,00263678
Cytcl 405,424762 1,44377772 0,00588702
CG12012 157,309558 1,44463405 0,04566706
Ptip 147,347853 1,44697417 0,01658932
AGO2 928,524177 1,44835208 0,00103818
Ect4 1556,74002 1,45205059 0,0004306
Tailor 100,375547 1,45516302 0,02934593
CCT8 223,06105 1,45566234 0,02825062
CG12099 339,483051 1,45920593 0,00200835
lig3 91,4593115 1,46192403 0,02750781
Marf 509,729065 1,46253087 0,00644558
Not3 342,479344 1,46423368 0,00050988
Exo84 81,8732415 1,46423529 0,02178698
Surf4 316,689846 1,46568111 0,02007843
Dip-C 81,3315467 1,46659677 0,02542011
Pdxk 192,246953 1,47022055 0,04909934
cht 340,056414 1,47051352 0,02384616
FerlHCH 3685,07884 1,47108245 0,04023568
Gotl 758,89733 1,47113962 0,03872221
Rtnl1 1286,75437 1,47275457 2,08E05
elF3l 578,702505 1,47282423 0,01368199
Pdk 1157,83763 1,47395718 0,0404379
ex 267,470978 1,47632961 0,01745899
Gdi 634,968381 1,48139056 0,00013199
Edc3 257,929435 1,48184269 0,02333591
Myb 156,968325 1,48296878 0,00881616
CG7414 531,82044 1,48519335 0,00605874
CG30015 730,549572 1,48563352 0,00529334
CG30069 942,471343 1,48615238 0,03202941
CG31445 301,871489 1,48658673 0,03799345
slim 330,565068 1,48678958 0,00689899
parvin 140,106856 1,48745716 0,01587054
CG33080 138,909746 1,48756544 0,02271673
CG18067 2757,17061 1,4886701 0,00122952
Phm 538,001891 1,48993465 0,00226866
Rox8 230,15019 1,49263889 0,00689899
Dis3I2 131,745314 1,49318484 0,01551333
CG10311 179,331261 1,49404557 0,01179329
CG7332 183,916763 1,49440448 0,00709109
CG4502 130,191218 1,49545729 0,01911513
Tfbl 87,6727501 1,49629488 0,04365217
Ptp61F 180,450705 1,49643012 0,00101924

MBD-R2 149,242503 1,49941438 0,0061248
CG31705 1431,18229 1,50035611 0,0019066
CG4658 141,231903 1,50130492 0,02512681
Rab8g 272,581182 1,50221658 0,00208781
egl 275,888867 1,50248851 0,00997377
CG11412 98,5707867 1,50536338 0,02029176
Pi3K92E 225,181831 1,50874831 0,01467523
1(1)G0156 315,853141 1,50970807 0,02598628
CG12004 277,118242 1,56103298 0,00113187
CG8032 108,054242 1,51046188 0,02411156
Calr 1227,57815 1,51186509 0,01234773
by 299,24506 1,561280581 0,00997377
CG5080 335,180208 1,561343677 0,02954268
Sherpa 378,984741 1,51465959 0,00266175
CG2182 260,379923 1,51467454 0,01389868
GCsS2alpha 934,514472 1,51486922 1,49E:05
Ankle2 205,120786 1,51500692 0,02760675
YME1L 102,676628 1,52000727 0,03032465
CG5028 385,550725 1,5207297 0,01543321
CG1951 99,1277857 1,562514829 0,03425557
dbr 139,13513 1,62529346 0,00181157
CG5390 518,831059 1,52605029 0,00032241
KdelR 360,556542 1,627225 0,03850973
CG7461 396,725857 1,62757616 0,03549875
CG14712 83,226975 1,52805441 0,01897944
RhoGAP158B 204,585044 1,52993405 0,04957987
| alphaTub84B 1477,32528 1,53099322 0,01105303
47,1585473 1,6311139 0,03430773
Dhx15 135,83286 1,63162583 0,00930622
NitFhit 76,2171567 1,63187109 0,04568419
CG5830 427,723266 1,53229468 0,02478269
CycG 2362,9744 1,53395065 2,10E05
SP1173 283,071861 1,53444551 0,01795776
MED19 60,756616 1,53460207 0,02037489
ced6 814,217381 1,53466889 0,00430925
stumps 421,494373 1,54372804 0,04230365
par-6 226,554826 1,54421495 0,00562836
Nop17I 299,43408 1,54633938 0,03500306
SCAR 171,208188 1,54740331 0,01207148
SREBP 947,631111 1,54877253 0,00170255
di 304,753959 1,54894735 0,00471042
GlcT1 77,677912 1,54900096 0,0382108
CG31650 84,1825587 1,55021003 0,04088649
vimar 84,9339923 1,55190624 0,0387116
Spn77Ba 276,681611 1,55240758 0,03310383
Pis 313,094855 1,55428577 0,0082898
Desatl 7729,97572 1,55646577 0,01817111
mim 451,260527 1,55730063 0,00439042
Redl 195,061697 1,55807683 0,00107717
CG5004 177,785309 1,55834786 0,01983684
nuf 584,422354 1,55903853 1,35E05
BOD1 90,8064935 1,56179094 0,02104725
GlyRS 133,638568 1,56215353 0,01627677
CG10863 365,79772 1,56259489 0,00028984
CG14650 118,007291 1,56297161 0,04046636
drongo 430,949563 1,56324669 0,01006597
RpA70 173,083244 1,56373917 0,014677
CtsB1 1046,89991 1,56389741 0,00042497
isoQC 60,1161789 1,56468883 0,02147118
Mocsl 57,2782325 1,5671763 0,03902272
MFS16 145,677302 1,56746154 0,04182047
Dok 88,5162835 1,56861981 0,00954168
Mgatl 48,9123302 1,57316551 0,03298887
CG15661 359,740225 1,57411294 0,00384611
Hexol 92,7496303 1,57975586 0,03066671
FAM21 70,8946516 1,58013146 0,03105413
CG8188 187,019856 1,58071181 0,00213831
CG8531 98,296712 1,58237598 0,01365557
ArfGAP3 172,22327 1,58298021 0,02825062
Hsc70Ch 489,408878 1,58327262 0,01779249
CG31689 956,772937 1,58413295 0,01026731
chico 177,168197 1,58455661 0,00046633
CG6903 163,988098 1,58530545 0,00120977
CG5903 173,58419 1,58637739 0,00275971
CG9784 116,654962 1,58702851 0,0227356
prel 201,200102 1,58706833 0,00040284
Ntf-2 160,357412 1,59149102 0,0005066
CG8578 108,432409 1,59489489 0,0245816
GEFmeso 171,085356 1,59648968 0,01934393
CG17549 716,931586 1,59650261 0,04615959
CG8300 90,2978364 1,59810977 0,04908386
koi 201,21623 1,5982314 0,003659
OstDelta 239,720962 1,59988186 0,0346662
Pura 462,863507 1,60089975 0,01110548
Rhol 1013,82225 1,60092941 0,00121414
CG1927 268,943381 1,60219084 0,00313132
CG3907 257,256606 1,60220862 0,00814604
Ebl 408,008272 1,60382793 0,02586708
mod(mdg4) 264,434176 1,60475041 0,00187254
Candl 190,984381 1,60792912 0,03828654
puc 331,914939 1,61137475 0,04931118
beta-Man 306,616833 1,61195635 0,00411296
wfsl 64,0547363 1,61496867 0,03770806
CG9917 390,072489 1,61537917 0,00400763
cora 1246,47439 1,6192051 0,00076658
CSN7 46,4812632 1,62119683 0,02077283
scf 260,425217 1,62144877 0,03066671
Egm 56,9389408 1,62296532 0,03255962
PheRSm 77,4468047 1,62300491 0,0066058
CG3662 1856,22262 1,62499173 2,03609
Rab39 125,863655 1,625565 0,00605874
Sec6lalpha 709,382671 1,62730525 0,00626662
CG8602 542,214103 1,62781616 0,00162863
spict 139,086822 1,62841349 0,01490555
CG15160 74,8231134 1,62954421 0,00500475
Cyp6al3 159,234788 1,6299478 0,03377078
Vps45 68,0501432 1,63040353 0,0133501
schlank 181,58156 1,63354922 7,45E05
yip2 524,166507 1,6339888 0,02537868
[ _Atgda 60,9712844 1,63635338 0,01710306
Ufil 134,296875 1,6367898 0,01740226
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CG9947 204,270263 1,63786471 0,00427418
CG15118 150,150303 1,63834859 0,02026705
Srp68 107,998492 1,64027637 0,03074882
MetRS 99,589741 1,64174675 0,00168019
CG8397 156,163915 1,64320413 0,00374553
Dref 97,7628058 1,64530556 0,03505636
sgh 486,122742 1,64594435 0,00094637
Klc 298,387839 1,64955358 1,32E06
GstD1 1760,60216 1,65080058 0,00322301
CG8547 568,720015 1,65132813 0,01212451
kay 689,051766 1,65226684 0,00107056
Mapmodulin 225,545604 1,65331664 0,01427761
CG6923 129,714554 1,65343197 0,00451956
CG3793 48,5573361 1,65352619 0,04740201
Droj2 688,290127 1,65594377 3,74E07
Oscillin 72,1193673 1,6560497 0,03725866
CG16721 178,470863 1,6570343 0,00657184
CG6565 55,4368539 1,65735851 0,02948378
Clc 250,338178 1,65946934 0,00322134
CG11137 60,2184264 1,65993216 0,01389868
CG3529 95,0560637 1,66131034 0,04316832
Gbp2 711,045138 1,66220496 0,00387515
pont 39,2792988 1,66321109 0,04010416
CHKovl 179,235558 1,66732313 0,00161422
cpb 121,313627 1,66768171 0,01711611
CG7656 65,5205138 1,66787693 0,01076085
GstO2 122,639453 1,66840651 0,01122156
spi 288,401078 1,66932944 0,00070879
glec 312,156242 1,66947359 8,90E06
PhKgamma 423,583702 1,66980517 0,01397155
Snx3 247,53645 1,67006874 0,00070879
CG31694 312,874612 1,67180525 0,00053435
Dgkepsilon 81,1064114 1,6718378 0,02485089
Irbp18 44,7237271 1,67208613 0,02929443
CG2162 141,18135 1,67462707 0,01152885
NimB2 618,929618 1,67528384 0,02569461
CG8765 82,9610193 1,67611798 0,01734243
Cyp28a5 1118,86483 1,67725507 0,01367861
CG32195 45,9711577 1,67750397 0,04032459
CG3792 73,5374132 1,67801174 0,00469603
CTPsyn 97,3787603 1,67902237 0,01499514
mfrn 129,177642 1,67975985 0,0021349
CG8s18 94,5550435 1,68236252 0,015291
CG6171 31,1010511 1,6840677 0,03519321
ZnT86D 72,7579866 1,68479233 0,01429561
CG13671 57,1080923 1,68940213 0,02042191
CG11247 157,949286 1,69030396 0,00379226
elF2Bbeta 74,3307391 1,69039295 0,03805328
CG8412 87,1572783 1,69409182 0,03251595
Syx13 113,771353 1,69513892 0,02197946
Sral 250,737289 1,69643042 0,02080826
Pgk 360,367549 1,69670556 0,02150761
darl 146,002539 1,69682512 0,0077267
Iwr 99,1139459 1,69716826 0,01693569
CG6766 292,599023 1,6974466 9,64E05
alphaTub84D 96,3517391 1,69800529 0,00231528
ens 702,518922 1,69831378 5,23E07
iPLA2VIA 270,223874 1,69833736 0,00131427
MED1 115,792683 1,69955942 0,0024276
CG13116 329,537434 1,70112553 0,01805083
Rpt4 243,284459 1,70170782 0,04888503
Sox14 173,886627 1,70217979 0,00014772
dmpd 94,952471 1,70258374 0,00077201
CG3376 383,176224 1,70422585 0,01123111
EloB 138,168203 1,70674058 0,02227608
1(1)G0320 235,349314 1,70921384 0,00316927
CG15629 336,941853 1,71019466 0,04407665
Ibm 68,1655065 1,71080257 0,02873965
Vha26 1460,24058 1,71080385 0,03275169
CG15117 112,763024 1,7118247 0,04118762
Hsp60A 246,439588 1,71313331 0,00297005
RicB 34,9340951 1,71386523 0,04953226
GM130 103,444025 1,71390684 0,00093274
UbcE2M 57,8000896 1,71544548 0,03027157
CG7453 83,8388675 1,71779981 0,00117656
Sh3beta 297,087987 1,71790688 0,00119036
CG5098 154,634663 1,71805918 0,00038471
ALIX 391,993271 1,71834708 6,91E05
CG7600 117,740339 1,71942402 0,02333591
CG32066 155,072885 1,71953361 0,01611072
GalNAeT1 91,0278175 1,72077612 0,04896276
Vamp7 240,713454 1,72115101 0,01939392
RagGD 102,272749 1,72158402 0,04400937
CG17834 97,6272876 1,72308084 0,0162888
Atg18b 177,330423 1,72339836 0,03066935
CalpB 151,289343 1,72458603 0,00420426
CCT1 146,287103 1,72523522 0,01186574
Patj 66,9354705 1,72537397 0,01053514
Kug0o 36,9888755 1,72705112 0,0339757
CG44085 179,501175 1,72786403 0,00101492
bdg 110,926608 1,73196392 0,00042996
CG9338 169,318707 1,73333567 0,00932395
CG1572 542,944459 1,73351478 0,00842878
Abpl 80,653299 1,73630858 0,00342602
cact 528,924698 1,73903917 1,67E06
CG7115 151,47037 1,73938864 0,04010313
CG3558 201,809469 1,74177404 0,01155985
fs(2)ltoPP43 56,9029712 1,74184097 0,01482077
Rab14 201,396782 1,74295994 0,00316927
Rpn10 92,2507918 1,74455358 0,01028208
NAA20 57,9849755 1,74481028 0,00348495
CG1662 59,1893663 1,74487321 0,03577852
CG31038 167,366919 1,74692529 0,00178337
Lnk 70,4302183 1,74711323 0,01263384
alc 189,992285 1,74859239 0,00086787
VhaAC45 723,665836 1,74971797 0,01563358
rngo 78,2710339 1,75334187 0,00877748
nec 533,891708 1,7540863 0,00804684
CG32649 47,9108681 1,75637423 0,04662565
Rintl 60,8446842 1,75768263 0,01797314
Scsalpha 418,205097 1,75836947 0,00665423

TBC1DS 112,670784 1,7589973 0,03676996
Ubal 796,099233 1,75922703 6,96E11
TyrRS 141,22906 1,75925385 0,01740175
drl 92,908865 1,75967911 0,01247922
CG3168 568,200216 1,75970414 0,00342602
Elp2 31,8868 1,76183512 0,01749852
NUCB1 606,796537 1,76189515 0,02013591
stac 250,5126 1,76232316 0,00341422
CG7943 58,2370236 1,76292315 0,01102791
Jupiter 497,861323 1,76429492 0,00271111
14-3-3epsilon 1893,45583 1,76544951 1,94807
NKAIN 585,156627 1,7657079 4,18E11
Dif 324,708267 1,76582677 0,00250944
srp 201,646058 1,76849623 0,00861375
CG3860 192,222713 1,77060186 0,00538765
lic 87,8683218 1,77064869 0,00191646
msl-3 49,7389811 1,7712337 0,02880908
MED31 37,2365521 1,77126771 0,03911045
dpy 2487,71874 1,77152584 0,00731363
Exn 243,677486 1,7722932 0,00346083
CG9186 114,137576 1,77343073 0,00035903
Lapl 263,263908 1,77458162 0,00713242
Rh50 487,783877 1,77486069 0,0034494
sinu 79,1918351 1,77517139 0,0048532
0lf186-M 142,14908 1,77569597 0,02150761
CG6770 2471,80983 1,77914743 0,01268654
Dbp80 439,254144 1,78008021 6,47E05
Pax 225,286943 1,78252885 0,00713242
Hop 197,678302 1,78284128 0,01498212
Pten 164,556908 1,78440913 0,0027131
CG9684 47,6479644 1,78585046 0,04440238
CG8399 227,257742 1,78946399 0,00119572
FeCH 175,425127 1,79028267 0,00943961
CG4848 109,41679 1,79119233 4,24E05
Xbpl 1242,56773 1,79139034 0,00021894
Gli 149,626095 1,79457951 0,00013756
vsg 1300,30237 1,79507446 3,46E05
CG6664 98,1194427 1,79604765 0,00176803
moody 287,929621 1,79606643 0,00078481
phol 109,525482 1,79623336 0,04157874
ErolL 103,925206 1,79805747 0,01537631
Arp2 263,175392 1,79836816 6,80E-:06
ash2 99,3026916 1,80029399 0,0226006
PGRPLF 44,8355652 1,80063145 0,02378917
Vrpl 349,370139 1,80264038 0,00011359
Las 49,2996519 1,80362828 0,0051457
CG8630 313,46298 1,8038737 0,01069855
CG2017 95,6038871 1,80720611 0,01675816
CG5196 87,6914267 1,80757444 0,01839168
CG3011 325,479661 1,80858055 0,01927576
Mvb12 59,3343666 1,81090027 0,00621624
CG33978 160,089362 1,81102577 0,00805169
CG17593 143,482039 1,81217897 0,00024256
CG2889 32,3065964 1,81295783 0,01945108
Meltrin 310,811184 1,81298074 3,72E06
CG14629 854,58207 1,81464794 0,00139636
Rabs 697,706358 1,81476136 9,89E07
Cypl2cl 65,6424107 1,81485637 0,02104725
CG4282 30,3363449 1,81626323 0,0301843
CG14969 154,196602 1,81724915 0,000109
Vps29 30,9810149 1,82400489 0,0306917
563,145518 1,82507439 0,00219054
Cypl2a4 288,398191 1,82552866 0,00966528
twr 96,3791575 1,82742178 0,00647348
Chchd3 120,158815 1,82775171 0,00031892
NK7.1 237,046673 1,82936673 0,00103716
CG1882 127,044863 1,82944874 0,00649121
Sec13 71,7018798 1,82973101 0,00187254
CG5541 185,371421 1,83064552 0,00995202
CG12236 69,5519238 1,8311773 0,00362361
CG31751 209,659567 1,83137396 0,00641088
QC 132,519888 1,8344601 0,03708281
CG1806 25,1085486 1,83638357 0,0451597
Nmd3 68,0898676 1,83788193 0,00026277
CG2211 33,9251845 1,83822117 0,02507734
betaTub56D 798,958347 1,84170486 2,03E07
Tapdelta 141,992436 1,84209432 0,00161422
CG8735 98,3065846 1,84228903 0,01156301
mmy 237,763956 1,84266617 0,00523076
Gtp-bp 122,018861 1,84289848 0,01335338
Arc2 63,2149737 1,84379922 0,04786134
pck 96,9924637 1,84502736 0,00032241
CG17574 188,073313 1,84581028 0,00036874
Fas3 371,449368 1,8464928 0,00049693
CG17746 86,9023487 1,84884187 0,00486286
Fgop2 36,7930077 1,84957704 0,03402552
Qkr58E-1 80,5206644 1,84977695 0,00055314
CG2218 77,9220715 1,85060941 0,02736187
CG3847 64,5265071 1,85283276 0,00085511
Galphai 181,320092 1,85614716 0,00016682
Vps36 30,707461 1,85728355 0,0245816
CG5823 49,1663053 1,85907296 0,04148547
CG11426 125,026346 1,85931614 0,00089988
Bestl 245,459873 1,8594039 6,30E06
Hrb98DE 451,887582 1,86034585 2,63E08
GstE7 60,8160016 1,86115846 0,02648556
subdued 209,474611 1,86190314 0,01181637
CG7054 50,0087984 1,86277493 0,04397335
TORIP 57,7782161 1,86363841 0,02776544
CG13698 199,366333 1,86484794 0,00075325
Cypof2 606,579461 1,86547778 2,42E05
vri 359,358249 1,8660422 0,00181845
CG11141 78,9232735 1,86718747 0,04538548
CG44014 113,140645 1,86761012 0,01658211
Mo25 177,244192 1,8702254 0,00322574
scyl 1292,48005 1,8708834 7,09E06
CG8635 49,5365188 1,87089459 0,02917085
Dip-B 605,319029 1,8764063 0,01665092
CG6568 40,9126886 1,8780035 0,00933807
Myo31DF 593,208708 1,87851227 0,00048054
MAPK-Ak2 331,707927 1,87931713 3,01E06
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Sce 22,8572503 1,88196663 0,02799725
CG5174 393,094952 1,88865305 0,00013444
CG14401 120,210304 1,89090166 0,00443354
CG30349 52,7119914 1,8929255 0,03766022
Snap24 39,5865318 1,89641166 0,00370899
CG3223 38,1611209 1,8964471 0,0256366
CG8064 35,7934311 1,89697421 0,04468375
Cyp6a23 282,900819 1,8969897 0,04961202
SH3PX1 98,6531766 1,89932899 0,03568178
Ns3 44,3633309 1,90020589 0,00559787
Jabba 461,833288 1,90062237 0,03610587
emc 411,247238 1,90184231 0,00284276
Hsc70-3 1890,95053 1,90201035 0,00098675
scramb2 138,173854 1,90229033 0,00152786
CG17260 33,1298254 1,90276601 0,01255135
chp 298,650648 1,90380635 0,04330547
TfB 66,2271226 1,90474395 0,00298294
CG5885 142,838985 1,90758052 0,0018229
CG4615 73,8586781 1,90961574 0,0021528
shv 113,896932 1,91093337 0,00302751
Pex13 73,6568348 1,91272335 0,00066883
Cog3 67,0511788 1,91651975 0,04870266
CG12071 133,150554 1,91704366 0,0081774
elF3c 469,043631 1,91767197 7,15E06
CG13850 45,4492484 1,91834784 0,04316832
CG3008 150,338074 1,91923015 3,07E05
CG1311 267,700682 1,92058916 0,00149865
CG2200 26,4360747 1,92078874 0,04667476
CG5292 33,2625189 1,92234728 0,02229724
CG31301 52,027688 1,92544383 0,00864223
CG31849 31,0389569 1,92738091 0,04891533
sprt 97,8831245 1,92819466 0,00169366
CG15067 430,385591 1,9294786 0,03593206
vih 35,0736655 1,92951883 0,00910307
ref(2)P 1152,73842 1,92994613 0,0001333
Rhol 142,793987 1,93100302 0,01308924
1-2 82,2628568 1,93148203 0,00041998
RYBP 56,5986032 1,9350493 0,00590138
CLS 52,1537099 1,93539703 0,03430773
CG18507 122,026286 1,93580087 0,02323092
Qcrl 113,964134 1,93663103 0,00624587
deltaCOP 159,152256 1,93691997 0,00138649
Trxr-1 269,500309 1,93706872 7,95E06
CG18858 23,4493902 1,94093861 0,01261335
psidin 67,4511924 1,94100801 0,01850494
CG17271 179,032654 1,94135969 0,00427301
gny 29,9959381 1,9426855 0,03786639
bmm 532,401621 1,94342855 0,0490506
az2 22,5396524 1,94507929 0,03792052
CG10338 55,4859216 1,94575811 0,00739561
Nmdal 933,418562 1,94584168 0,00154677
Rab7 679,194841 1,94585963 1,33605
Vha55 1394,42017 1,94721806 0,00298304
egr 130,314176 1,94909453 0,022597
GstT2 28,9787208 1,95072004 0,0067703
CG14526 423,745053 1,954944 0,0224299
CG30460 482,230932 1,95628233 8,84E06
1P3K1 50,0340846 1,95901418 0,03996974
Tsfl 3405,67197 1,96869589 0,01988535
CG14613 36,3440999 1,96952329 0,04067578
inc 164,918959 1,96985742 5,31E07
kuk 169,209251 1,97052416 0,00469659
CG42240 133,300603 1,97134864 0,01630956
CG31633 29,5841741 1,97176554 0,01983965
Pp1-878 434,70793 1,97325719 1,19E10
mys 709,166573 1,97541291 4,97E05
RFeSP 193,350191 1,97661271 0,00581341
CG33494 355,173009 1,9766999 0,00348495
CG11577 99,4616519 1,97679546 0,00112188
CG6495 61,5737678 1,97846863 0,00902114
CG7016 31,0226128 1,98303582 0,03144236
CG8312 190,756735 1,98311104 0,00210097
CG32280 104,106007 1,98363186 0,00429068
Elp3 37,3069727 1,98455486 0,00443354
SerRS 137,100984 1,99144001 0,0008391
Hro6 67,4591737 1,99156959 0,00010588
1P3K2 229,094776 1,99510113 0,03504015
1(3)04053 44,7946451 1,99652591 0,00192985
mRpL37 33,9444806 1,99687468 0,03248038
CG7997 184,152613 1,99780937 0,00604314
mRpL12 25,6854023 2,00247873 0,03996974
CCT2 246,059465 2,00360383 0,00427748
su(f) 105,478893 2,00400196 0,01322011
Pal2 233,590349 2,00576704 0,02375165
Cv-2 128,044604 2,00683557 0,01238642
CG7650 17,6023032 2,00719344 0,04235475
Vps35 198,241973 2,00822541 5,09607
CG10352 32,5477551 2,01075771 0,01779249
nudE 367,133571 2,01076299 2,18E05
Spps 34,2601029 2,01079862 0,00968609
Vhal61 4245,01427 2,01091552 0,00272069
CG6225 57,071867 2,01207881 0,04794181
Nmdmc 87,9299123 2,013112 0,04888503
Flol 107,754924 2,01396866 3,02E06
MRE16 1643,53828 2,01679482 6,48E09
pll 47,0500623 2,01693136 0,0015113
unc-45 55,8959339 2,01750552 0,00149817
CG11307 28,0264541 2,01799385 0,04794592
Tollo 308,905085 2,01916411 0,01177975
Rcd2 79,281132 2,02092495 0,00355725
CG12024 68,0125719 2,02128439 0,00155885
CG3021 17,7567299 2,02150986 0,04837584
CG6357 831,606556 2,02192003 1,13E08
CG1523 44,1669957 2,02448004 0,0133501
CG6543 161,791657 2,02568932 7,21E06
Atg3 64,0212573 2,02757536 0,0229334
RhoGAP68F 240,10269 2,02819364 0,00074171
CG7523 100,916983 2,02998555 0,0006898
CG15743 23,7828231 2,03179678 0,04296857
chic 936,761607 2,03281154 8,21E08
dgtl 59,8232143 2,03649527 0,01675816

MESR3 296,792318 2,03750888 0,00100023
ast 28,775263 2,03896298 0,03941707
CG12007 85,96322 2,04314808 0,00601574
CG16812 32,4256777 2,04317613 0,03599282
ZIPIC 26,181295 2,04412384 0,01785021
CG7130 25,3451584 2,04802112 0,02109696
Sp212 27,5899405 2,04838966 0,02894227
TfllEbeta 31,2232687 2,04927824 0,03485943
CG18659 157,157307 2,05008581 0,00025464
Dnadl 948,907211 2,05196406 0,0001495
pio 155,680645 2,05236706 0,02015592
yuri 106,752592 2,05275801 0,0140211
Bmcp 92,5652246 2,05637385 0,00291804
CG31769 370,678959 2,05748618 0,00031642
CG7379 35,9683692 2,05764281 0,0368325
CG11444 78,9500166 2,05840505 0,00506726
qm 178,25562 2,05951227 1,64E07
Irbp 48,9938099 2,06258234 0,00091614
Snx1 157,185181 2,06265308 0,00057425
drd 186,898595 2,06421018 0,01209969
CG5446 70,313761 2,06588044 0,00030575
CG12237 79,4127912 2,06725532 0,04330466
emp 871,805123 2,06792241 0,00276256
CG4080 108,699331 2,07024833 0,00183218
CG8963 184,555237 2,07043669 0,00487547
CG14995 133,320688 2,07490595 0,00052828
CaBP1 303,37368 2,07558726 0,0039137
mtl 150,52021 2,07818924 3,78E06
139,609719 2,07869885 0,000109
kri 55,8134526 2,07909591 0,01435217
CG17660 96,7245536 2,08194337 0,00039108
P58IPK 327,688198 2,0830752 0,00180762
llpé 295,166964 2,08343823 0,00294672
defl 38,2585611 2,08366673 0,00235008
Qkr58E-3 153,879493 2,08386275 3,18E05
p115 80,4721591 2,08452771 0,00019507
bigmax 45,6900023 2,08514298 0,00804783
Phb2 221,713252 2,08603211 0,01585377
tapas 368,724663 2,08729 0,0046973
CG31997 316,771311 2,08739415 0,00922823
Arp3 189,076797 2,0889428 0,0011137
Sirup 181,705417 2,08912799 9,67E05
CG5532 55,5315156 2,08959577 0,00518425
CG5484 89,6624572 2,09335761 0,00012698
CHMP2B 45,1291048 2,09490704 0,01533611
CG17565 41,4135161 2,09653819 0,00101492
Gs2 4439,39724 2,09690145 0,00154162
Ance-5 214,852914 2,09716817 0,01378963
Esyt2 394,599091 2,0985351 5,54E09
rtet 42,1922873 2,09917741 0,00048331
zif 51,3673514 2,09970976 0,00048331
CG10576 233,699925 2,10097756 9,67E06
CG11089 377,66178 2,10099653 0,01740226
CG10527 42,700107 2,10608668 0,04479594
CG17726 20,6088246 2,1062295 0,034773
CG18870 56,2048893 2,11335957 0,00997377
Pastl 353,720934 2,11389609 0,00156139
CG3270 49,0023982 2,11618718 0,00478829
Vps60 92,0804062 2,11658717 0,00041998
Dlip3 26,4330354 2,11777091 0,03706429
CG2909 37,6782111 2,1178264 0,00261027
ATPsynF 114,195485 2,11789573 0,00279491
Cyp4d20 72,0780617 2,11800552 0,01482077
CG32170 129,483936 2,11998452 0,00682204
CG4557 58,2610988 2,12034064 0,03253157
CG9664 123,763957 2,12116031 0,01170614
Best2 126,837191 2,12129331 0,00932395
Gasp 92,5162482 2,12190895 0,0067459
GInRS 115,592813 2,12471957 2,76E06
CG1129 125,333703 2,12516179 0,00135097
Uvrag 35,2122482 2,12599012 0,00193192
CG14907 51,4824436 2,12729135 0,03915602
bbg 195,185535 2,12798459 0,00107598
CG4404 143,323931 2,13811806 0,00038471
CG7872 48,761636 2,13827243 0,01467236
CG5445 145,725225 2,13843364 3,85E08
M3 198,266115 2,1410361 0,01533611
CG8839 338,747468 2,14141815 1,76E06
AOX1 498,981176 2,14583781 0,00371351
CG5641 38,4770102 2,14762379 0,0022059
Ance 238,149748 2,1476813 0,00824297
grh 106,704078 2,14901551 0,00028085
CG15611 144,069479 2,15185812 0,0002229
AdenoK 228,2805 2,15355961 0,00700583
Scamp 215,481429 2,15636668 0,00025102
Alp4 71,4979834 2,16126906 0,00011346
CAH1 40,1332649 2,1614986 0,01547574
CG10324 18,2905828 2,16346349 0,0245816
Dat 299,589241 2,16413357 0,00243255
gbb 103,5601 2,16878342 8,66E-06
pnt 105,235781 2,16906796 0,03786025
kraken 67,6855422 2,16942702 0,00587763
Diapl 843,623214 2,17217416 5,31E11
fok 453,03621 2,17262257 9,13E05
NiPp1 27,5477786 2,17354358 0,03737076
CG4927 56,2177546 2,17709137 0,00605874
be 183,277185 2,18062797 1,10E-06
cib 956,716863 2,18140791 1,73605
CG5554 68,5251676 2,181485 0,00157808
PpVv 103,529016 2,18179525 0,00450108
CG13204 21,3038699 2,1821094 0,01323692
CG30151 117,440165 2,18234298 0,00015079
CG1116 38,1988329 2,1830961 0,00209329
Grip75 29,610267 2,18429581 0,01446513
Whbp2 562,994 2,18457396 4,98E09
blow 40,1386609 2,18627788 0,00206183
CG17111 197,711383 2,18748354 7,41E06
CG4757 909,589327 2,19094941 0,02990005
Reg5 135,258759 2,19306542 0,00028817
Stam 272,792428 2,19670751 7,93E05
sowah 95,4804557 2,19703291 2,47E07
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grnd 37,2543558 2,19745074 0,03199887
Moe 918,546261 2,19818355 5,37E07
Syx5 168,688339 2,19885643 4,10E06
CG2145 547,980462 2,19968471 0,00125366
Cyp6d4 88,6290656 2,19995586 0,0207958
CG5704 42,3468693 2,20061561 0,00263678
Ptpa 36,7559915 2,20080634 0,0051269
Hn 1039,25166 2,20185348 1,21E05
CG1468 415,118899 2,20253608 0,00284276
rho-4 105,001368 2,21811741 0,01257397
eEFlgamma 1060,91427 2,22074091 2,35E07
sip3 204,137338 2,22121094 4,56E-06
Cyp6a9 284,011308 2,22170825 1,90E05
CG4291 16,125322 2,22266208 0,02549478
MFS15 104,869361 2,226979 0,00639741
CG8303 45,2735876 2,22753865 0,01158027
ft 39,5874324 2,22919588 0,00922823
CSN3 59,7594459 2,23187002 0,03142083
Irk2 295,609948 2,23510991 0,01022255
Non2 52,8977814 2,23743418 0,00858591
Nf-YC 34,7358429 2,23870022 0,00173887
CG11073 126,945704 2,24725902 0,00211888
Herp 202,502485 2,24974323 247607
CG7903 21,9471436 2,25110564 0,01484654
Tsp42Eg 105,754888 2,25156129 0,03234243
Tab2 156,639002 2,25614017 0,0006778
CG17754 53,4319675 2,25629349 0,00718439
1(1)G0289 578,8686 2,25911871 2,48E08
CG4078 76,6952292 2,25922864 0,00137487
Cyp9hl 85,3970804 2,26414762 0,00932395
Tsp42Ed 456,703117 2,26534487 0,00476253
pn 76,482239 2,26564355 0,00548741
CG8950 23,5789216 2,26635836 0,02266952
CG11686 69,4495862 2,26723847 0,00555562
CG11737 55,5532258 2,27431276 0,02442434
elF2alpha 80,0806357 2,2757624 0,02091743
Pex19 32,1736019 2,27655044 0,01587054
CysRS 62,4417668 2,27801515 0,00033408
sch 349,922588 2,27824928 5,09805
CG8785 242,522127 2,28102064 0,0155092
Rab32 134,04785 2,28146904 0,00137969
AhcyL1 226,434109 2,28687235 3,07E05
Grasp65 105,685864 2,28769992 0,00029425
CG3386 39,0170782 2,28878393 0,01730421
Uch 125,337746 2,28985994 0,00032795
TSG101 166,297077 2,29593061 1,45E05
CG4645 76,1211036 2,29945244 2,80E06
SelG 39,6099038 2,30534388 0,00469659
Msr-110 1793,22747 2,30659643 0,00018042
1(2)37Cc 127,772011 2,30711297 0,00027935
vig2 121,197079 2,31098482 0,00010498
Tsf3 64,9982743 2,31208508 0,0046973
Pvfl 74,7748623 2,31209719 0,00244233
CG31522 254,290309 2,31296358 0,00023737
CG16935 87,9905845 2,31834724 4,26E05
CG14971 75,2386585 2,32031053 0,04028347
Jra 130,119878 2,3230305 3,37E05
ERp60 866,880701 2,33079964 1,98£08
YL1 34,1649514 2,33400744 0,00487421
CG14194 84,6279798 2,33473007 0,0022059
CG6617 35,1745952 2,33912698 0,00948887
CG5110 46,5722627 2,33957296 0,00061071
trem 14,0243321 2,3404288 0,0296781
Pez 111,815389 2,34050235 2,47TE05
Gv1i 61,5667962 2,34123898 0,00017967
Traf4 75,2425459 2,34125019 8,41E06
Arfrpl 32,6743395 2,34431054 0,02205096
Hsp83 4249,78369 2,34644926 2,73E09
MED25 37,2237904 2,34824932 0,00161422
CG14450 28,2998646 2,34977796 0,01763809
Cortactin 150,712935 2,35212211 2,64E05
ninak 5004,5902 2,35290991 0,0397184
cactin 49,9252647 2,35314064 3,84E05
CG15211 49,7291043 2,36055503 0,00231897
VhaSFD 666,960883 2,36123475 9,13E05
Ndfip 175,199776 2,36281675 467611
galla-2 19,1639884 2,37138232 0,02894303
PPP1R15 188,730897 2,3749369 0,01267565
TRAM 82,2272443 2,37880611 0,00129833
CCT7 167,86957 2,37883686 1,33E06
mbfl 205,813067 2,37948609 2,73E09
CG10209 39,5225541 2,38112522 0,04384477
CG9215 20,4975076 2,38230453 0,01795906
Sap30 41,4979613 2,38242776 0,00127317
Taf6 57,1868658 2,38454773 0,03611909
Ras64B 213,843758 2,38543464 1,34E06
Vhal00-2 667,927879 2,3866329 0,03292368
sgl 127,453671 2,3877207 0,03834952
spz 169,786376 2,38828005 0,00013199
AnxB9 694,430689 2,39151129 1,10E07
CG30022 112,801313 2,39227697 0,00032529
Timp 589,101909 2,39265555 9,35E05
Vha68-2 996,991665 2,39637993 0,01337797
CG7685 21,8541182 2,40034657 0,01697382
Sec22 197,110068 2,40275592 3,45E09
CG14646 45,1099012 2,40481769 0,0006311
PGRPLA 84,2494455 2,41296625 0,00121885
loco 219,371632 2,41630852 1,32E08
bipl 28,367931 2,41732039 0,01447092
CG1208 286,153692 2,41787763 0,00145417
CG12581 178,669153 2,42259796 0,00024633
wed 19,3062729 2,42647972 0,03351534
pain 65,5871174 2,4357139 3,09E05
CG11876 209,612515 2,43732436 8,99E05
Hmu 325,450817 2,43768579 4,03607
Arpcl 187,0905 2,44032061 6,46E-08
Drs 748,464064 2,44130399 0,04504443
Act5C 4562,78768 2,44286096 3,15E07
Sply 220,808322 2,44722653 1,47E07
CG18812 1219,84513 2,44786863 0,00468083
nemy 65,3585449 2,44866974 0,02037489

Sinl 26,5520978 2,44867343 0,01945108
bc10 124,094709 2,44894336 4,48E07
CG9630 24,2956324 2,45367411 0,02284076
Ssrp 101,433008 2,4560736 6,80E05
CG3760 45,3016459 2,45680254 0,00115636
CG33158 81,6050403 2,45857324 0,00657581
PIGV 50,434432 2,46054235 7,72E05
Ugt36Bc 248,078306 2,46782943 0,00721371
CG8042 89,1985085 2,48069358 2,39807
mEFTu2 41,7367464 2,48813315 3,32E05
IM14 40,1408283 2,49261828 0,00185473
CG17121 179,265259 2,49328571 1,05E-05
CG10103 170,483553 2,50032468 1,84E06
CG40485 57,4295814 2,50073454 0,02819007
1dgf3 1318,02216 2,61291652 0,00050109
Sf3a2 26,0148155 2,51487701 0,01842845
CG11975 80,8293261 2,561796085 4,51E06
478,713375 2,51801361 0,00032743
CG15068 80,8017103 2,52050543 0,00037353
wuho 19,2939249 2,52134786 0,01354213
CG8009 30,3943356 2,52173008 0,00682204
CG16713 64,4937603 2,562357921 0,01913023
CG7655 20,6415749 2,52489864 0,00681256
Cyp6a20 457,928631 2,52908586 1,49E-06
VhaPPA11 344,872214 2,53098747 0,00010028
CG42675 41,5539137 2,63182273 0,02332547
spag 33,2985788 2,53934959 0,00318839
NAAT1 102,006657 2,54106112 0,04290804
CG5500 20,2478308 2,5423649 0,00634326
Spn27A 281,507157 2,54380614 5,10E05
Cnx99A 371,414213 2,54667941 1,28E12
CG3918 20,7946268 2,54675609 0,00301836
CG3902 404,49826 2,565001923 6,13E19
Rcd6 43,8158643 2,55112807 0,00120375
Thiolase 50,7290905 2,565573623 0,02826368
CG5167 312,427561 2,55732298 3,14E05
[ sip1 29,7926134 2,56188203 0,00064029
Liprin -beta 139,247701 2,56311234 0,03258162
Srp54 103,250074 2,56441775 6,84E07
Alr 24,2750854 2,56893199 0,00532189
Cyp9bl 41,5918228 2,57008056 0,01170614
pAa7 63,9839554 2,567255117 3,31E06
CCT3 83,3181548 2,57383027 0,00019835
vn 33,8352351 2,57595171 0,02143883
CG30154 38,5819999 2,57801036 0,00671696
vir-1 2816,99353 2,5795258 4,24E06
cpa 147,008461 2,568166327 0,00190655
CG6650 69,1670724 2,58320139 7,44E07
CG6287 409,86809 2,58731316 0,00183218
CG31549 61,4272173 2,58771234 3,18E05
CG7110 47,5791147 2,568902415 0,0315893
CG5001 71,8670615 2,58913173 0,00468083
CG10562 89,0265764 2,569017779 0,012863
lok 35,5454452 2,59135731 0,00570261
CG1299 160,919189 2,60427156 0,01713411
ergic53 346,113765 2,60610735 0,00894736
CG6724 38,0543856 2,60742326 0,04437753
CG7834 57,6960031 2,61267333 0,00780971
Tsp3A 32,2381338 2,62072368 0,00047025
CG31370 38,9630791 2,62148937 0,01751713
CG4293 42,0452282 2,62172189 0,03380299
CG9147 27,2766017 2,62381384 0,00387279
Clic 226,92705 2,62819959 1,21E05
CG15347 355,140724 2,63045325 0,02511297
[ ltgbn 55,9870359 2,63320431 0,01455313
CG15065 13,8826487 2,63445137 0,02143883
Cyp6a21 26,6335723 2,64392932 0,0046973
RabX1 43,5008379 2,64473462 4,25E05
Cyp6a22 67,0097074 2,64495647 0,00394086
Eaf6 21,7959233 2,65145087 0,04742841
NtR 197,154348 2,65152922 0,0108079
kermit 22,6731646 2,66162608 0,03534535
Tep4 163,295118 2,66166259 0,00756884
CG3520 30,1246814 2,66234937 0,00657668
Prp38 17,4403877 2,66288534 0,00522951
CG4269 171,103734 2,66357318 0,00247471
CG5862 30,5615561 2,66588309 0,0068141
CG10341 68,4908393 2,6729612 0,0033335
AnxB11 248,446318 2,6747818 1,20E:08
CG5321 56,9725076 2,67830129 0,00429495
Thp 14,9045813 2,67893809 0,04014437
DNApotiota 57,7223091 2,6804867 2,56E05
CG17896 604,531798 2,68653909 0,00100982
CG17600 20,4411264 2,68717033 0,0045482
Fmo-2 221,61405 2,68744821 0,00990676
edl 37,1832785 2,68771061 0,04088649
CG32638 181,323163 2,68888618 1,55E05
CG2004 281,746694 2,69538846 0,00348823
pyr 35,16089 2,69793069 0,00468083
MrgBP 17,479616 2,69961132 0,02134745
CG31674 13,5089138 2,70069614 0,03721522
Brmsl 35,8012744 2,70703967 0,00024806
CG8207 31,3454288 2,70771665 0,00111745
CG30281 37,1499867 2,70928793 0,000485
CG1792 23,4273829 2,71487791 0,0012753
Pdi 1645,92391 2,71830344 1,91£08
Cypl2a5 36,8388484 2,71931324 0,00129895
Faa 20,5956333 2,72444476 0,02442434
CG1529 33,6151457 2,72479922 0,01073303
CG11723 32,6974282 2,73016665 0,00124573
CG10516 102,077287 2,7319169 0,0049907
Ntl 16,8940602 2,73335939 0,03239181
pnr 25,971849 2,74132287 0,00900392
Fer2LCH 2269,65256 2,74364134 5,14E06
CG16886 26,0821183 2,74481217 0,00261585
CG13117 252,623893 2,74541563 0,00010469
hyx 66,2027579 2,75253471 3,35E08
CG1773 25,9397573 2,7530768 0,03266824
Swip-1 117,001985 2,75536778 0,00124981
fir 100,410871 2,75876554 9,86E05
CG3589 38,4389183 2,76297684 0,01784738

148



Appendix

Nacalpha 346,618497 2,76425193 4,96E09
CG16898 41,9690293 2,77111849 0,01488302
CG6907 31,9897063 2,77208521 3,07E05
Ance-3 516,055276 2,77219295 2,70E805
Akap200 839,211243 2,78325828 3,80E07
Vtal 45,247983 2,78731333 0,00042268
CG12065 276,458763 2,78765725 8,89E11
Mfapl 19,4113702 2,78794355 0,01414009
sav 17,2081712 2,79444578 0,02510999
CG3163 22,8733956 2,79826216 0,01163786
betaggtll 113,088438 2,80281656 247605
CG4872 23,7078567 2,80596107 0,00107634
betaggt! 122,24572 2,80910645 0,00048761
et 34,7661999 2,80975923 0,0005638
CCHa2 196,099023 2,81010627 3,85E05
Spn55B 51,6511452 2,81087401 0,00027037
CG4511 59,5089352 2,81201718 3,05E06
CG32512 135,005903 2,81214392 0,00010469
CG8306 106,224622 2,82404725 5,57E05
CG13902 31,1761283 2,82837187 0,00893399
CG12104 50,9835897 2,82958995 0,00197408
CG8620 29,6087505 2,83016318 0,00101815
CG7556 45,8028553 2,83479745 6,47E05
Hsp26 356,431276 2,83791842 0,03686137
Vinc 62,2179946 2,83993864 6,67E05
CG2310 21,4584973 2,84256862 0,0092618
CG10939 192,620648 2,85175518 0,00027223
Cdc37 53,1673875 2,85464348 9,06E-05
CG9372 198,054835 2,85660477 1,42E09
CG8837 112,738477 2,86100839 0,02490013
Lac 314,609319 2,86765687 6,52E08
Ckllalphail 16,1320919 2,8744843 0,0076014
She 104,65834 2,87737926 0,0001555
hgo 17,455561 2,88137898 0,04536172
MTPAP 14,6533232 2,88316272 0,01331123
CG10435 35,5218121 2,88349237 0,00275688
CG9689 124,739398 2,88457883 0,00079946
shf 78,7064167 2,89267834 0,00072465
Golging4 39,1218275 2,89267965 0,00022479
CCT6 196,445669 2,89455857 4,53E09
| alph 232,927001 2,91111697 9,90E05
CG1146 252,039539 2,92094382 1,50E-07
CG4820 13,6452299 2,92185796 0,01179329
CG4159 17,5044739 2,93057903 0,01123111
DCTN4p62 42,808922 2,93668884 3,13E06
bocks 53,905902 2,93768201 0,00106131
Sacl 140,268982 2,94156823 1,03E06
MTF1 134,736126 2,94691803 1,20E:08
Hydr2 293,380505 2,95092041 2,45E14
CG5621 26,1934459 2,95545216 0,04567622
CG30026 86,6458282 2,9561788 0,00420893
grau 52,3419485 2,96468376 8,15E06
rgn 950,475974 2,96617638 1,18E13
Rh4 188,221949 2,96693629 0,02143883
Sep 01 84,7688254 2,97003298 2,72E05
CG10916 90,3640189 2,97179614 1,64E06
CG7632 89,7797379 2,97245532 5,15E08
Sid 25,1779573 2,97989775 0,00339617
CG15824 19,1275929 2,9824629 0,01547574
CG17129 11,162343 2,98378295 0,03412994
CG31955 9,569843358 2,98492666 0,02757685
CG7718 20,9308419 2,98705888 0,00163988
T48 99,4441827 3,01177019 0,00028571
CG5791 39,4937138 3,03202434 0,0110089
sw 49,6057004 3,03405445 1,44E08
CG5346 158,28986 3,0441838 5,30E05
Upf3 14,669397 3,04694384 0,00522692
rush 129,226256 3,05040868 0,00030591
Wnt6 10,1468696 3,05770694 0,03431779
CG16947 98,8903318 3,07320222 0,00194348
Srp72 108,003917 3,07736648 1,93E06
stv. 705,87191 3,08295383 9,67E06
Rab40 78,9604852 3,0839121 3,04E12
CG15673 55,2803292 3,08485232 7,41E05
Arp5 23,3996499 3,0849615 0,00178762
CG5147 20,4436562 3,09065314 0,0051237
dwg 15,3431061 3,10248849 0,01427424
CG3339 19,7957634 3,10931473 0,03239181
meigo 117,291018 3,12236542 9,43E05
CG42615 20,1948474 3,12456575 0,00638225
CG5382 108,2684 3,15040804 2,37E10
Cyp31ial 68,9521358 3,15637254 0,00362171
Skeletor 19,1263407 3,16188118 0,01360678
CG1622 15,2086717 3,16730605 0,00409076
CG43897 524,152136 3,19781731 0,00213493
GstE1 105,385659 3,20352032 1,89E05
Strica 23,9330076 3,20888624 0,03620589
Gp93 451,869713 3,21550832 6,00E05
152,05666 3,22533375 6,52E08
CG10347 41,0912619 3,25358848 0,00540393
Xrpl 2240,35189 3,2541743 8,04E-17
Clect27 41,2396958 3,25868786 0,00661598
Hrs 68,1280501 3,25890821 2,18E09
CG1907 86,2645757 3,27099148 2,50E09
CG8321 52,4532572 3,27868965 4,12E09
RIOK2 19,7836899 3,29251952 0,00241963
Roel 53,3880583 3,29824983 6,85E07
Nep5 20,6130972 3,31434117 0,00398714
CG10660 46,0953988 3,32101694 0,00035269
Nsf2 114,337611 3,33340803 1,406-11
CG3309 27,2093973 3,33792092 0,0012343
CG6695 47,9591576 3,339432 0,0011511
Mmp1 326,815724 3,34637083 1,71E07
CG15879 13,9195686 3,35762079 0,01179677
AspRS 63,6069974 3,36289018 3,86E05
Amy-d 68,2320141 3,37632789 0,00195245
CG11334 42,8721598 3,3777963 0,00169684
MtnD 18,0328841 3,38097195 0,03780466
Ptp52F 20,1211524 3,38527509 0,02384616
Gfat2 91,1813296 3,3865404 0,0001557
CG8326 11,3722763 3,40561638 0,0229511

CG13482 16,1845589 3,4107025 0,03737076
38,4508546 3,41243444 0,02562503
CG2641 15,1071052 3,43157128 0,00374523
CG33110 24,2197754 3,43445618 0,0112238
CG3295 107,98431 3,43833914 7,55E:13
He 18,3229115 3,47039671 0,0346157
e(y)l 6,41899257 3,47394862 0,04572708
sta 1158,32938 3,48546802 5,17E06
trbl 166,922538 3,49549539 4,21E06
CG17249 9,25190086 3,50509894 0,00566165
CG30456 31,3465859 3,51105466 0,00521816
Obp57b 25,1652764 3,52116086 0,00889595
CG2034 18,1202967 3,54119927 0,00025902
CG5397 261,101345 3,55239349 0,0004306
RpL18 285,120074 3,57795447 0,00517261
phu 84,7350567 3,57859453 0,01294117
Tpi 192,845636 3,59326297 2,63E05
Pglym78 338,896263 3,59771975 4,76E15
Rh3 252,205544 3,60241539 0,01020917
CG13067 143,878845 3,60545658 0,01484944
SsRbeta 138,793517 3,61274989 3,96E11
Fs 19,9697222 3,61709987 0,02450521
CG1943 204,176054 3,61746338 4,00E07
CG15440 19,5951054 3,63793665 6,05E:05
CG31636 13,2413429 3,6406211 0,0387116
ArfGAP1 61,4181319 3,67470508 6,62E:11
CG9205 24,6002686 3,72580053 1,17E05
CG13741 12,2438643 3,73503715 0,01498212
Tangol4 14,5937607 3,7357525 0,00147477
Amnionless 18,5178423 3,74095614 0,04971515
CG14286 8,694375 3,74810648 0,02680638
CG42331 12,0194928 3,76841241 0,02171328
CG12333 39,5753764 3,77046227 3,12E06
CG13807 9,29555125 3,7752132 0,00403736
CG11407 42,8373911 3,79273503 5,65E05
Ugt35a 34,6763835 3,8050659 0,00021537
Actd2A 736,915706 3,81038303 7,51E06
Adgf-A 114,480133 3,83736387 0,00032511
AhcyL2 42,8295265 3,83837301 0,0001015
AnxB10 44,2200522 3,86427654 0,00065995
CG17186 17,2948076 3,87377886 0,00308973
RpL4 1078,09661 3,88053942 0,00039886
CG3077 71,5651805 3,88695303 2,55E12
CG11825 14,7541577 3,89127842 0,04157874
DCTN3p24 23,5058269 3,89383041 3,23E05
Cdc2rk 13,1676779 3,92360532 0,00297066
mfas 2351,09719 3,92783232 1,1511
ninaD 10,020532 3,9310173 0,01907747
Cpré78 10,3244339 3,93535638 0,01367677
mthi2 233,579055 3,93684273 5,72E05
CG9577 17,6508785 3,94528328 0,00256134
Kua 31,028267 4,01054642 0,03850973
CG10126 143,216266 4,01207818 1,82E05
Gadd45 107,865604 4,02162887 4,10E06
CG15082 12,791363 4,02887194 0,03430773
GNBRIike3 62,1591136 4,03475909 0,00052531
Ets21C 24,909763 4,04530078 0,01228663
CG3281 28,9563923 4,07120697 7,04E05
verm 51,3652551 4,07831277 0,00226597
CG43062 6,60626037 4,10979363 0,04525669
CG30427 11,0589586 4,1384472 0,03719754
CG14636 20,0676873 4,14958564 0,0226006
CG13367 17,3621593 4,19306841 4,14E05
Fnta 65,8351356 4,20200045 0,00286646
Osbp 54,0335729 4,28374243 5,41E07
grass 86,4727106 4,30736512 0,00031331
Spn47C 20,1757158 4,31331139 0,01147124
CecB 18,7250666 4,33028368 0,01797314
FMRFa 127,562667 4,33124727 0,0407598
Vps37B 29,2481276 4,33375821 2,09807
CG30002 100,841267 4,35257509 0,00129304
Oga 19,0440894 4,37704047 0,00038471
CG15784 918,759423 4,38884148 8,37E10
CG17843 11,4553893 4,41366302 0,00700184
DCP1 10,274344 4,41394997 0,01028203
Cad88C 9,76533491 4,41694361 0,04235475
CG34056 27,439822 4,42727532 0,00017967
hebe 92,9002536 4,44618884 6,85E07
Tsp29Fb 333,014021 4,46820813 0,02349379
CG15556 20,4626708 4,47471886 0,04088649
Edg91 63,5884155 4,48687384 0,01730421
Cpn 101,708963 4,4876693 6,37E06
CG41520 88,6765515 4,4920299 2,69607
CG2121 19,313719 4,49885438 0,00878042
CG5854 98,9253826 4,50263871 5,21E09
Tsp2A 10,1490295 4,5304782 0,01945108
CG6749 20,5397945 4,53606904 0,00051554
CG7675 40,0313378 4,54132063 0,00187341
CG9150 14,5235418 4,57287518 0,00233582
SPARC 372,843389 4,5995464 8,21E14
CG14253 8,7258024 4,62658618 0,00415498
Prip 73,1147184 4,6287828 1,00E-06
CG3448 17,2477207 4,63980383 0,00023481
hng3 6,9490876 4,67497042 0,02749934
CG5180 17,3428672 4,6866055 9,97E05
melt 24,3131407 4,72820872 0,00353205
AttC 1053,62073 4,74844611 0,03780466
RhoGAP16F 38,8792172 4,74941595 5,58E05
CG34220 75,356103 4,76566508 0,00050197
obst-E 12,6723 4,81214378 0,00078036
CG6891 131,911908 4,84867054 0,00011933
Kall 22,2349905 4,86242972 0,00156012
Dtg 33,1361222 4,87909821 0,00079992
CG10348 7,12373834 4,90950453 0,03485415
CG14857 6,85520433 5,02096117 0,02740367
CG5778 79,6538244 5,07896155 5,78E07
CG3308 445,472029 5,10866222 4,28E-28
Capa 147,288725 5,1789502 0,02258947
CG18563 16,1678627 5,2031611 0,00415915
elF4E6 7,77684379 5,2468012 0,01123111
CG7789 17,9895091 5,31534665 9,13E05
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6.6 DEGs of the comparison from

adult and larval airways

Galphaf 11,9582097 5,33292827 0,01945108
Spn42Dc 14,8092605 5,39266479 0,02137093
CG13748 6,13474469 5,45269706 0,03282312
RpL34b 208,685286 5,50491768 0,00014006
upd3 9,9590846 5,53426999 0,01290001
hdly 313,531533 5,565802264 0,00797134
CG8292 9,37645451 5,59798006 0,02601037
CG14109 25,7680716 5,724163 0,02046009
CG43672 10,3223193 5,85663864 0,02107815
CG15546 21,3485522 5,88706363 0,0339859
NC2beta 6,02725871 5,94691438 0,00598962
CG2157 78,0481403 5,99273093 1,31E11
Zip48C 184,466117 5,99505358 0,00038865
CG16772 107,160057 6,08583305 8,35E05
CG10062 21,8757799 6,13944168 0,00045623
Atf-2 40,2364839 6,21609615 3,67E09
CG33474 5,90974963 6,23531871 0,0263571
CG5909 43,1984935 6,25881594 9,89E05
Arcl 1852,54864 6,32414343 525633
Traf-like 15,6848803 6,38998393 0,00877963
Tepl 19,1357081 6,51173657 0,00328402
betaTub60D 313,248669 6,63699058 1,15E14
CG30289 14,0218969 6,66425396 0,00140212
hil 11,9092974 6,73715108 0,03881398
Muc30E 11,9260811 6,74262723 0,00075713
odd 11,0523354 6,84819376 0,01658311
Cyp309a2 11,7834113 6,92250817 0,00291992
CG8281 10,7694232 7,00075256 0,00051549
CG17108 97,8536714 7,04394986 3,03E09
Cpr49Ae 7,55361265 7,0460462 0,00928636
CG9452 6,31303829 7,18210841 0,00869546
prc 7,77601265 7,22321215 0,01778879
Dro 69,359479 7,23319009 0,04351421
CG42876 4,91498941 7,40548497 0,04723601
CG5002 62,4284517 7,49390507 7,04E05
a6 14,8862832 7,59760894 4,97E05
CG13321 7,67528242 7,62881154 0,00411568
CCAP 6,46898874 7,6488252 0,02973421
CG5096 26,2642467 8,06017123 0,04379809
Damm 14,3562916 8,1204845 0,00997377
rho-7 14,2371303 8,14674932 4,26E05
spirit 4,26274796 8,17426026 0,03391425
MFS3 33,34978 8,24499468 1,40807
Hsp70Ab 7,53096589 8,30084646 0,00314744
Obp99b 16,1252986 8,30342589 0,00274708
CG6409 681,540533 8,48820514 5,45E08
Lsplalpha 12,7856206 8,5682208 0,00605874
Pvf2 24,5118022 8,75737412 1,88E:05
CG14327 17,3258664 8,79498445 0,00016285
CG13950 5,20720126 8,80395323 0,03258162
CG31207 15,1392115 8,88871342 0,00086764
CG18869 4,62339798 8,90815753 0,03511786
CG5399 122,975241 9,13385298 0,01097998
Oatp58Db 11,6884991 9,18130973 0,03291728
CG12262 9,11947166 9,31213212 0,00055314
CG31055 3,49413399 9,47578927 0,03563468
CG14195 6,20969268 9,565948024 0,04753931
yellow-g 10,8241299 9,82135896 0,00107429
Listericin 18,1653427 10,1040818 0,01563358
sea 3,50365839 10,1333732 0,0443164
CG12268 28,8380724 10,4565334 4,57E06
sad 7,1931229 10,5907133 0,01070151
CG13919 6,66088375 10,770388 0,00263678
Hsp70Bb 6,51726109 10,9750645 0,0072298
CG14625 2,40122523 11,0844803 0,03309618
Cprd49Ac 3,32970415 11,2289903 0,0322702
CG10182 3,09377957 11,3183578 0,0469753
ItgaPS5 5,88497949 11,637214 0,019443
Hsp70Bc 21,9375789 11,7046324 1,41E05
CG12869 8,28819576 11,9565206 0,00164068
CG2070 5,01394149 12,2343313 0,01447092
Rpt6R 2,79622733 12,2993178 0,03539414
CG11453 4,41546956 12,5222958 0,0129214
CG11380 9,00731385 12,652109 0,00144185
CG10814 133,459919 12,7085234 0,03092921
Cht8 6,72898015 12,9480734 0,004117
CG13285 7,89849798 13,2499192 0,02090132
CG6347 4,82607564 13,3311539 0,01096026
Obp56d 96,7776144 13,4750285 2,91E06
SPH93 11,6533135 15,0555609 0,00062866
alo 9,70435184 15,4571685 0,01720973
Gré3a 4,14709189 15,6857256 0,00523192
CG15570 6,4826687 17,1507242 0,00415498
CG9826 4,562779337 17,449298 0,01699931
CG8945 5,56688176 18,4548065 0,00327229
CG7860 3,91118366 18,5902428 0,02266952
Wnt2 8,16982909 19,027024 0,01489204
CG11370 49,8776782 19,5122208 5,15E09
CG17751 3,67492742 20,5641441 0,03098847
CG12493 6,05659099 22,2143663 0,00671108
CG31380 12,4199495 22,2327366 0,00071257
CG31077 9,30693598 23,0552798 0,00687842
CG4650 6,58871299 29,5670492 0,00127142
TotC 1084,05585 30,6537484 0,00028662
TotA 2556,39499 33,2720868 2,00E06
Osi6 4,9125522 34,2955205 0,01839168
Hsp70Bbb 3,54975576 34,8590313 0,00173039
CG12824 9,10022014 41,6426876 0,00074171
Cht4 6,12988113 43,9387405 0,00024138
CG30090 15,9773577 55,7499972 1,00E-05
Diedel 79,5544449 57,2448435 0,00135097
TotM 537,445342 58,1123165 3,10E05
TotX 213,760492 101,807755 1,64E06

Gene name Max  group Fold change FDR pvalue
mean

whe 2170,01 346218,98 0,0E+00
CG16826 768,39 157010,54 0,0E+00
CG34212 325,05 152810,45 0,0E+00
CG45080 884,64 36581,42 0,0E+00
CG43679 48,69 32311,98 0,0E+00
CG16904 30,66 30856,11 0,0E+00
CG43680 62,21 29954,16 0,0E+00
Fad2 65,07 28833,28 0,0E+00
lcs 247,93 26214,86 0,0E+00
Yp2 1022,01 18090,01 0,0E+00
Yp3 692,26 16817,10 0,0E+00
Ypl 1152,97 16563,58 0,0E+00
Rh2 45,44 13134,26 0,0E+00
CG13947 32,54 11373,94 0,0E+00
Nig4 40,99 11304,65 0,0E+00
nAChRalpha5 0,99 9131,57 0,0E+00
fit 42,86 8382,55 0,0E+00
CG33109 57,22 7142,85 0,0E+00
Obp83a 4,67 6091,18 1,911
CG32984 6,73 5301,01 0,0E+00
CG44195 2,63 5300,38 0,0E+00
CG6503 80,85 5248,37 0,0E+00
tty 31,91 4676,50 0,0E+00
CG4716 105,44 4534,87 0,0E+00
CG17560 19,30 4454,22 0,0E+00
IM14 33,88 4072,64 0,0E+00
Arr2 76,27 3978,14 0,0E+00
Obp83b 537 3750,03 9,510
inaC 2,79 3109,21 0,0E+00
frma 3,51 2879,45 0,0E+00
CG16836 13,50 2869,70 0,0E+00
eloF 24,36 2854,52 0,0E+00
Arrl 11,02 2793,01 0,0E+00
Ser7 1,83 2689,53 1,3E12
LysP 29,12 2515,19 0,0E+00
CG42265 0,59 2495,94 0,0E+00
Ag5r 59,88 2405,38 0,0E+00
CG34211 8,65 2274,35 2,2E09
CG14989 3,09 2244,10 0,0E+00
Est6 175,71 2129,24 0,0E+00
fin 157 2075,96 3,7E11
CG15067 16,73 2048,63 0,0E+00
Eip93F 4,25 2037,11 0,0E+00
ninaE 37,76 1975,62 0,0E+00
CG14459 0,67 1948,87 0,0E+00
CG10680 7,57 1946,78 0,0E+00
OsC 5,18 1943,66 2,2E12
Rh3 2,27 1929,84 0,0E+00
alo 7,44 1876,89 1,1E13
DIP-delta 0,37 1773,13 1,1E10
IM3 12,74 1740,88 0,0E+00
i} 0,43 1709,97 2,1E10
CG8708 3,23 1692,13 0,0E+00
a5 1,58 1638,03 2,607
SNPF 2,70 1624,77 0,0E+00
nAChRbetal 3,24 1535,14 0,0E+00
Dop2R 2,90 1505,06 0,0E+00
trp 2,60 1411,28 0,0E+00
wry 147 1378,25 0,0E+00
Obpl9a 1,61 1377,82 3,1E07
trpl 192 1314,30 0,0E+00
IM2 26,79 1295,92 0,0E+00
ninaB 1,29 1288,84 0,0E+00
CG15065 6,46 1280,36 6,609
Iris 6,79 1279,02 0,0E+00
Obp19d 9,66 1248,51 0,0E+00
Hasp 2,24 1238,54 0,0E+00
beat-Va 0,39 1217,70 1,7E09
CG10384 0,29 1205,83 2,2E09
euc 2,66 1205,39 2,2E09
CG8861 0,85 1166,63 0,0E+00
CG1504 0,41 1165,86 8,4E14
CG12605 2,24 1128,57 0,0E+00
CG18609 14,25 1101,45 0,0E+00
CG16854 0,31 1049,29 6,8E09
CG10562 1,89 1030,04 0,0E+00
nAChRalpha6 152 1016,88 0,0E+00
Muc30E 0,89 1010,82 0,0E+00
CG1138 0,54 1006,33 1,8E06
Pdf 6,58 969,94 0,0E+00
VGlut 1,95 963,99 0,0E+00
Cngl 0,99 956,92 0,0E+00
CG33310 0,39 932,90 1,6E08
Lrp4 1,59 921,06 0,0E+00
Gadl 1,65 914,97 0,0E+00
Cpr72ec 0,57 910,42 1,3E08
nAChRbeta2 0,47 905,72 2,1E15
CG1942 1,19 897,16 1,0E14
Sfp84E 0,89 816,68 4,1E06
GluClalpha 1,65 796,71 0,0E+00
AstGR1 0,43 789,15 5,3E13
Orco 0,32 781,30 1,1E07
nAChRalpha2 0,29 758,77 3,908
CG13026 0,50 748,07 1,8E08
CG16772 2,38 743,43 0,0E+00
plh 0,78 723,08 2,1E08
CG34172 1,50 713,79 2,9E12
CG12239 2,05 707,20 0,0E+00
beat-lc 0,29 678,19 2,513
Dscam3 0,38 674,71 0,0E+00
CG30158 0,40 666,87 6,6E12
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CG4744 0,15 660,57 2,507
CG18107 17,43 657,83 0,0E+00
GluRIB 0,38 652,74 0,0E+00
tim 2,42 648,10 0,0E+00
CG14645 3,73 634,06 0,0E+00
Dh31 1,07 632,93 1,7E12
CG9459 4,72 616,54 0,0E+00
CG33639 0,24 601,37 1,6E13
Task7 0,32 598,88 6,608
CG12502 0,29 595,67 1,2E12
DIP-zeta 0,14 585,97 1,3E07
dprl3 0,52 581,37 0,0E+00
nAChRalphal 0,46 579,97 0,0E+00
CG6067 5,82 579,24 0,0E+00
Eaatl 14,42 575,54 0,0E+00
rdhB 0,47 573,69 9,108
CG11391 0,46 566,36 2,1E08
CG33470 8,95 565,63 0,0E+00
beat-Illb 0,56 558,34 0,0E+00
CG43329 0,70 546,93 1,7607
CG10097 3,55 541,69 0,0E+00
CG43732 0,44 541,40 0,0E+00
CG31300 5,34 536,57 0,0E+00
CG9394 0,63 529,18 5,0E12
CG14853 1,65 522,20 0,0E+00
CG42613 3,52 521,61 0,0E+00
ninaG 0,25 518,96 3,2E07
CG15765 1,82 515,99 0,0E+00
CG7443 0,72 507,34 4,6E07
CG42750 0,64 506,13 0,0E+00
CG6432 4,46 502,79 0,0E+00
CG12912 0,42 500,80 0,0E+00
inaF-A 2,64 495,78 0,0E+00
IM4 10,66 485,20 0,0E+00
CG1552 0,96 483,35 8,7E12
CG34220 7,35 476,90 0,0E+00
CG43202 0,99 476,21 8,8E06
Ugt86De 0,58 471,13 15E11
beat-la 0,39 469,43 5,6E10
Obp28a 3,49 466,39 2,5E11
CG3822 0,47 466,32 0,0E+00
Act79B 3,12 464,12 0,0E+00
CG32532 0,11 463,55 1,2E06
Cpr49Ab 1,31 460,28 4,2E08
CG10177 1,02 459,92 0,0E+00
Xport-B 0,95 456,62 6,5E11
CG16978 2,23 453,66 6,2E12
Cpn 0,65 449,95 0,0E+00
Capa 1,50 441,90 1,2E10
unc80 1,53 440,11 0,0E+00
CG9458 8,46 437,57 0,0E+00
SPR 1,34 433,99 0,0E+00
CG44837 0,23 429,23 0,0E+00
Clk 1,48 426,89 0,0E+00
CG17005 0,36 422,88 2,3E11
CG14309 0,61 422,85 8,1E12
CG31199 0,75 420,12 1711
Cyp4gl5 2,95 419,43 0,0E+00
Cyp4gl 477,18 419,40 0,0E+00
DIP-theta 0,30 411,62 6,6E11
kek3 0,30 409,90 0,0E+00
CG43402 1,80 397,18 0,0E+00
CG34393 0,50 392,18 0,0E+00
DIP-gamma 0,60 390,19 0,0E+00
FoxP 0,90 388,54 0,0E+00
CG44140 1,66 383,97 5,1E10
Nep4 1,95 381,72 0,0E+00
acjé 0,96 379,37 0,0E+00
CG14440 144,86 374,81 2,1E15
Csas 1,09 372,53 1,310
CG32641 0,77 368,14 5,0E06
CG34290 0,94 365,78 2,3E10
Sprn 0,15 364,59 5,0E06
Cp7Fb 0,87 363,14 8,1E10
Mip 0,55 362,46 2,510
Zasp67 0,11 360,30 2,7E06
dany 0,38 359,18 3,3E05
PVRAP 0,24 356,24 1,6E11
DopEcR 1,98 356,11 0,0E+00
CG43066 2,10 353,44 0,0E+00
CG2839 0,90 349,98 0,0E+00
Mst33A 0,29 341,64 9,3E06
CG12147 0,21 341,64 9,3E06
Muc68D 0,52 336,57 0,0E+00
CG11319 131 336,30 0,0E+00
CG4587 1,22 335,72 0,0E+00
dpr20 0,30 333,58 8,8E13
CG42450 4,55 327,38 0,0E+00
CG16756 4,06 324,85 0,0E+00
TotC 2,58 324,80 0,0E+00
0Ss9 2,10 324,15 6,8E12
CCKLR17D1 0,09 323,01 6,0E06
GlyT 0,41 322,03 0,0E+00
5-HT1A 0,32 321,15 0,0E+00
CG2233 332,18 320,89 0,0E+00
CG9377 0,47 320,53 4,8E10
inaF-B 4,06 319,55 0,0E+00
nAChRalpha7 1,34 315,63 0,0E+00
CG14982 0,41 311,97 0,0E+00
mmd 1,82 311,31 0,0E+00
Mal-A7 0,12 308,72 7,1E06
CG13091 0,50 308,40 9,4E14
CG44141 1,43 307,90 1,6E09
CG34370 0,42 306,92 0,0E+00
CG43351 4,53 306,39 3,1E12
Gr47a 0,24 305,13 4,7E06
CG33234 0,41 305,08 7,510
CG32985 0,25 304,64 7,909
CG32371 0,22 304,47 9,8E06
Cyp6d5 83,49 302,42 0,0E+00
dpr9 0,88 301,60 0,0E+00

hig 1,39 299,36 0,0E+00
fd102C 0,10 298,67 2,7E05
Pdh 6,83 298,04 0,0E+00
Vsx1 0,06 296,77 1,9E05
Sodh1 17,92 296,19 0,0E+00
ZnT33D 0,11 294,37 2,6E05
CG14591 161 291,93 0,0E+00
Rab26 0,64 287,58 0,0E+00
boss 0,82 287,43 0,0E+00
hbn 0,13 286,20 1,4E05
TotX 0,58 285,98 2,7E05
Ugt35b 13,74 285,07 0,0E+00
TotM 1,03 284,76 1,1E09
CG13527 0,42 284,39 4,9E09
Ir47a 0,29 283,42 5,0E12
cpx 14,49 283,02 0,0E+00
Rdl 2,30 282,89 0,0E+00
CG43630 11,65 282,26 0,0E+00
Pph13 0,30 278,50 2,1E09
Or85b 0,18 278,09 1,7E04
CG30002 1,05 277,33 0,0E+00
beat-lb 1,30 275,06 0,0E+00
CG33233 0,28 274,90 1,9E09
CG31760 0,86 274,02 0,0E+00
IM1 7,17 271,83 0,0E+00
CG32647 2,45 271,31 0,0E+00
retinin 0,50 271,18 1,7E08
CG18367 0,91 268,24 8,905
Shaw! 0,20 267,75 0,0E+00
CG31933 0,14 266,81 1,6E05
sif 2,36 263,34 0,0E+00
CG31419 0,27 261,93 4,905
CG4467 1,68 258,58 0,0E+00
dprd 0,65 256,90 0,0E+00
AstC 0,82 256,82 8,3E15
CG6484 1,15 253,85 0,0E+00
CG14669 0,55 253,52 0,0E+00
CG43396 0,43 248,67 1,7E05
DrslI5 2,80 248,54 2,6E08
Ir60d 0,11 246,22 2,4E04
CG32053 0,12 246,22 2,4E04
Ir75a 0,10 246,22 2,4E04
CG6140 0,16 246,22 6,3E05
CG34353 1,09 245,65 0,0E+00
Fife 0,81 244,51 0,0E+00
SLO2 0,95 243,06 0,0E+00
wa-cup 0,10 240,77 1,3E04
CG30083 0,53 240,23 1,4E07
decl 0,84 239,58 1,3E08
CG44259 0,33 237,30 9,9E05
tobi 15,55 235,38 0,0E+00
Mtk 2,77 235,38 3,2E12
CG13579 0,16 234,31 2,0E11
CG31205 0,22 234,18 4,2E05
Npc2h 3,84 232,52 0,0E+00
TpnC4 1,05 232,27 3,513
CG43332 0,18 232,24 1,4E06
Prat2 6,90 232,02 0,0E+00
lobo 0,07 229,43 7,3E05
CG32052 0,24 229,20 2,1E11
Dscam2 1,16 227,91 0,0E+00
Grik 0,16 227,56 4,5E11
glob2 0,10 226,82 4,4E05
CG15449 0,55 225,74 5,2E07
CG31797 0,08 225,01 1,7E05
CG31861 0,36 224,76 8,2E05
CG9570 0,18 223,10 3,0E05
IMPPP 7,91 222,79 0,0E+00
pros 3,15 222,64 0,0E+00
CG12448 0,20 221,57 5,3E05
CG15293 30,06 221,08 0,0E+00
CG13607 19,93 220,38 0,0E+00
hb 0,17 220,14 2,0E12
tbrd-3 0,28 220,08 6,9E05
LManlvV. 0,08 220,03 2,504
Cyp6tl 0,77 219,33 0,0E+00
Obp69a 131 218,69 2,408
CG14400 2,17 218,54 0,0E+00
Vsx2 0,09 216,78 4,0E05
CG14823 1,99 216,19 0,0E+00
CG34324 2,88 215,21 0,0E+00
Or83a 0,17 213,97 9,4E05
CG30008 28,00 213,31 0,0E+00
CG30395 0,25 211,57 1,1E10
Ir56a 0,22 210,92 1,4E07
CG31517 0,13 208,49 1,8E04
Mal-B1 11,62 205,33 0,0E+00
CG9631 1,08 205,07 0,0E+00
Or47a 0,12 204,28 1,8E04
Mst36Fb 7,27 203,94 0,0E+00
CG7910 12,11 201,83 0,0E+00
kig 1,25 201,04 0,0E+00
CG42740 0,55 200,93 0,0E+00
CG8757 0,10 200,05 3,7E05
CG15236 0,94 200,03 0,0E+00
CG43074 0,27 200,03 4,0E05
Tpsl 30,40 199,58 0,0E+00
CG34045 0,43 195,82 2,6E04
CG32457 0,40 195,82 2,6E04
CG42741 1,56 195,50 0,0E+00
nAChRalpha3 0,43 195,47 0,0E+00
Rh4 1,38 195,04 0,0E+00
CG33926 19,87 194,82 0,0E+00
CG5897 0,08 194,76 2,0E04
Sox21b 0,49 193,73 0,0E+00
Eaat2 2,16 192,70 0,0E+00
CG11236 1,90 192,42 0,0E+00
Ir48c 0,10 192,05 1,1E04
beat-VI 0,42 191,37 0,0E+00
Obp59a 0,30 187,73 1,6E05
Hdc 0,21 186,71 4,0E12
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CG4577 4,39 186,57 0,0E+00
CG11842 0,97 186,35 0,0E+00
CG3955 0,57 185,93 1,8E10
CG6154 0,29 185,59 0,0E+00
scrt 1,30 185,38 0,0E+00
CG12594 0,22 185,29 7,313
Sytalpha 0,41 184,96 0,0E+00
CG10479 2,14 184,81 0,0E+00
CG43347 0,25 182,93 0,0E+00
CG9686 3,16 182,40 0,0E+00
CG13002 0,22 182,29 4,6E04
CG5556 0,13 182,29 4,6E04
CG13801 0,07 182,29 4,6E04
CG12950 0,85 181,69 0,0E+00
CG34351 0,78 181,61 0,0E+00
CG9072 0,63 181,47 2,1E07
Xport-A 0,89 180,81 16E11
Trissin 0,31 179,78 1,704
Tk 0,31 178,06 8,3E10
toy 0,79 177,42 0,0E+00
CG1979 0,61 177,29 0,0E+00
Obp99a 32,53 176,08 0,0E+00
CG11898 0,08 175,95 1,1E06
Or63a 0,09 175,17 5,7E05
Dbx 0,06 175,13 7,4E05
ms(3)76Ba 0,17 174,51 1,8607
CG8401 0,17 174,24 1,2E04
Drgx 0,50 173,79 0,0E+00
qur 4,26 173,77 0,0E+00
GstE4 0,79 173,14 4,907
Ir75¢ 0,08 172,08 2,6E04
CG32391 0,15 171,82 5,1E04
CG4476 0,23 170,93 1,2E09
CG45676 0,41 170,57 9,6E-05
Or98a 0,14 170,57 9,7E05
CG3491 0,14 170,41 0,0E+00
CG9497 3,86 169,83 0,0E+00
mtt 0,28 169,39 0,0E+00
CG12484 0,84 169,33 0,0E+00
gprs 0,62 168,78 0,0E+00
CG9813 3,44 168,72 0,0E+00
Drl-2 0,38 167,73 0,0E+00
Gbala 0,08 167,30 2,7E04
CG9512 246,34 167,27 0,0E+00
CG15358 1,54 166,98 3,1E12
CG9780 3,12 166,96 0,0E+00
dysc 0,96 166,17 0,0E+00
dhd 2,15 165,24 0,0E+00
CG7560 2,01 165,23 0,0E+00
CG32206 0,59 163,96 0,0E+00
beatlla 0,49 163,87 0,0E+00
rad 0,49 162,66 0,0E+00
Jon44E 0,25 160,66 4,6E07
CG6282 0,40 160,22 0,0E+00
ea 0,73 159,89 0,0E+00
CG11741 0,57 159,80 1,1E05
kek2 0,47 159,34 0,0E+00
CG10553 19,10 158,69 0,0E+00
fd59A 0,21 158,23 5,510
Rbp6 1,87 156,03 0,0E+00
NimC4 0,56 154,18 1,9E10
CG11891 7,38 153,99 0,0E+00
CG13127 0,07 153,90 2,8E04
sphinx2 0,46 153,70 1,4E07
CG10799 13,21 153,23 0,0E+00
5-HT7 0,35 152,03 0,0E+00
AstA 0,53 151,68 5,3E11
CG34114 0,80 151,48 0,0E+00
CG8916 0,07 151,38 1,4E04
CG17048 0,19 150,23 1,2E04
sut4 0,09 150,22 1,1E04
CG31007 0,19 150,22 6,7E05
Sfp24Ba 0,26 150,21 1,1E04
Acp24A4 0,18 150,15 6,3E04
CG4815 0,11 150,15 6,2E04
CG4461 2,04 149,65 0,0E+00
Pdfr 0,80 149,65 0,0E+00
Ir60b 0,09 149,64 1,6E04
HPle 0,26 149,64 1,6E04
Nig2 0,75 149,55 0,0E+00
CG1402 0,27 149,34 0,0E+00
dpré 0,34 148,94 0,0E+00
unc79 2,43 148,52 0,0E+00
Cytb5-r 46,95 148,42 0,0E+00
nwk 1,46 148,31 0,0E+00
polyph 0,10 147,91 6,5504
CG31002 0,09 147,91 6,6E04
Hr3 0,37 147,50 0,0E+00
CG46301 0,08 147,39 1,1E09
ninaD 0,23 146,38 1,3E08
CG12071 0,85 146,10 0,0E+00
CG14762 5,27 145,94 0,0E+00
gl 0,29 145,48 15E13
CG34113 0,55 144,82 0,0E+00
CG15040 0,17 144,69 6,3E15
CG42322 0,66 144,44 0,0E+00
Hsp60D 0,19 143,91 9,6E09
Vago 6,03 143,60 0,0E+00
CG43707 0,50 142,93 0,0E+00
CG1358 1,30 142,50 0,0E+00
beat-VIl 0,96 142,36 0,0E+00
Pif2 0,20 141,87 6,9E04
CG11694 0,19 141,87 6,9504
CG5111 0,09 141,87 7,0E04
CG32432 1,02 141,76 0,0E+00
TkR86C 0,13 140,82 1,8E09
jeb 0,90 140,69 0,0E+00
Cbp53E 1,81 140,35 0,0E+00
Obp57a 0,69 139,85 6,809
CG7653 0,04 139,70 3,7E04
CG31465 0,66 139,22 0,0E+00

bru3 1,99 138,02 0,0E+00
CG14760 0,08 137,69 3,3E04
Acp33A 0,42 137,69 33604
CG46320 0,05 136,80 6,2E10
CG43778 0,86 136,62 0,0E+00
jef 172 136,27 0,0E+00
CG31221 4,39 136,06 0,0E+00
CG8358 0,64 135,74 0,0E+00
DoplRL 0,48 134,42 0,0E+00
CG43850 0,52 134,21 16611
chp 2,69 133,80 0,0E+00
CG6723 0,53 133,66 0,0E+00
Mid1 0,77 132,79 0,0E+00
CG5778 6,29 132,78 0,0E+00
CG4341 0,51 132,58 0,0E+00
Actbeta 1,70 132,18 0,0E+00
CG32700 0,97 132,07 0,0E+00
phyl 0,63 132,04 0,0E+00
CG1468 2018 130,94 0,0E+00
Trxr-2 0,11 130,92 2,1E05
brp 1,95 130,67 0,0E+00
Sfp53D 0,36 129,58 1,7606
CG31445 2,74 129,12 0,0E+00
SIFaR 0,07 129,02 9,6E09
Cp19 0,71 128,60 3,0E09
dpr2 0,17 128,12 74E12
CG43331 0,14 127,96 3,0E04
Dha4 0,62 127,27 0,0E+00
prom 0,09 126,54 6,9E10
CG2993 127 125,92 0,0E+00
CCDC151 0,06 12531 2,2E04
CG33669 0,20 125,29 1,604
CG17030 0,16 125,29 2,8E04
Ipod 0,07 125,28 2,6E04
ATPsynCF6L 0,20 125,28 1,8E04
stnB 154 125,06 0,0E+00
CG15617 0,26 124,71 1,608
CG4020 6,38 124,41 0,0E+00
Muc68E 0,22 124,12 4,2E15
Pp1-13C 0,07 123,83 9,0E04
Tspa2ED 0,15 123,83 9,0E04
CG10950 0,07 123,83 9,0E04
Grosc 0,11 123,83 9,0E04
SLap4 0,11 123,12 5,6E07
hec 0,09 123,10 3,1E07
CG15548 0,09 123,08 6,0E07
CG1545 0,33 123,08 3,1E07
CG18265 0,21 122,71 0,0E+00
lambdaTry 0,14 122,67 4,3604
CG18088 0,61 122,26 3,0E11
CG42540 2,12 122,16 0,0E+00
Gil 0,81 121,18 0,0E+00
CG33203 0,75 121,01 0,0E+00
Snap25 6,25 120,99 0,0E+00
Oatp26F 0,17 120,93 23607
Gréad 0,04 120,00 3,7E04
CG8419 0,22 119,47 2,1E13
CG1213 17,97 119,36 0,0E+00
MGIuR 0,75 118,86 0,0E+00
GABAB-R3 1,16 118,71 0,0E+00
CG1208 4,87 118,51 0,0E+00
Scpl 17,33 118,07 0,0E+00
CG34028 0,17 117,81 1,003
CG12126 0,16 117,81 1,0E03
Gr22b 0,08 117,81 1,003
CG31644 0,19 117,81 1,0E03
aly 0,04 117,81 1,003
Ir75b 0,05 117,81 1,0E03
Orgsa 0,08 117,81 1,003
Hug 0,27 117,08 2,1E05

[ syt 4,33 117,02 0,0E+00
CG6295 0,39 116,82 3,8E08
CG43219 0,31 115,75 1,4E05
ninaC 4,88 115,70 0,0E+00
CG12531 0,86 115,66 0,0E+00
CG15721 0,08 113,95 4,7606
CecC 1,95 113,64 4,9612
CG42492 1,50 113,16 0,0E+00
nSyb 4,64 112,57 0,0E+00
CG4328 0,04 112,17 1,603
Crys 0,16 111,91 6,9507
fd3F 0,18 111,87 4,6E:08
CG33322 0,14 110,79 1,2E06
Nckx30C 3,12 110,79 0,0E+00
mthi13 0,33 109,87 2,0E10
CG30275 0,05 109,60 1,605
CG12355 0,45 109,50 13E13
CG32368 12,49 109,36 0,0E+00
CG15661 3,38 109,27 0,0E+00
Gbp2 11,41 109,22 0,0E+00
Drsl4 0,76 109,22 1,6E05
CG16965 1,10 109,14 0,0E+00
CG6052 0,08 109,10 17607
Drep3 0,19 108,43 2,1E08
StnA 1,50 108,33 0,0E+00
Sfp24Bb 0,18 107,72 6,6E04
VAChT 2,35 107,50 0,0E+00
fne 132 107,37 0,0E+00
Nmdarl 0,30 106,86 0,0E+00
CG2269 3,38 106,20 0,0E+00
dan 0,08 106,09 3,2608
CG15631 11,24 106,00 0,0E+00
CG43737 0,85 105,59 0,0E+00
CG14070 0,07 104,66 6,6E04
CG3078 0,39 104,45 0,0E+00
CG17321 0,85 103,94 0,0E+00
CG5103 0,12 103,80 12E04
Vha36-2 0,07 103,77 6,6E:04
CG31191 0,24 103,60 4,2615
CG5966 2,20 103,19 0,0E+00
CG1695 0,56 102,49 0,0E+00
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CG18223 0,10 101,89 6,4E04
Cyp28d1 10,27 101,67 0,0E+00
CheB74a 0,16 101,46 6,504
Mucl2Ea 0,20 101,08 0,0E+00
Syn2 0,63 101,03 0,0E+00
CG42260 0,46 100,50 0,0E+00
Gré4c 0,03 100,40 5,7E04
CG1690 0,05 100,39 3,7E04
CG17821 0,09 100,39 3,504
CG31677 0,14 100,39 3,4E04
CG44434 0,02 100,38 4,804
CG7025 0,08 100,37 3,904
Or82a 0,09 100,37 3,904
CG43056 0,32 100,37 5,4E04
grim 0,06 100,37 5,3E04
CG43277 0,23 100,37 5,2E04
obst-| 0,14 100,36 5,0E04
CG12637 0,10 100,01 6,0E04
Hs3stA 0,75 99,68 0,0E+00
CG3492 0,07 99,68 1,4E03
rho-6 0,11 99,68 1,4E03
CG33700 0,09 99,68 1,4E03
ppk5 0,07 99,68 1,4E03
CG9395 0,27 99,65 0,0E+00
CG17716 0,63 99,48 0,0E+00
CG44836 0,17 99,18 3,309
Obpl8a 7,22 98,72 0,0E+00
Hs3stB 0,08 98,56 1,4E06
CG13137 0,13 98,54 4,8E06
ProsalphadT1 0,22 98,52 5,3E-06
Toll-6 0,46 98,28 0,0E+00
CG1137 0,21 97,92 5,7E08
CG31200 1,19 97,41 8,3E15
Cp36 1,55 97,36 6,8E08
dpr21 0,66 97,28 18E14
Syngr 1,35 96,82 0,0E+00
PGRPSB1 5,68 96,54 0,0E+00
Mal-Al 0,49 96,48 7,710
ACXC 0,05 96,45 8,0E05
Amy-d 1,07 96,31 0,0E+00
Prosbeta5R2 0,09 96,30 2,8E04
CG2336 0,10 96,30 2,804
LManV 0,06 96,13 5,2E05
CG6660 8,48 96,09 2,1E15
CG30026 2,28 96,00 0,0E+00
Oli 0,33 95,60 2,5E13
CG6209 0,25 94,89 8,4E07
CG17193 0,22 94,51 7,1E11
clumsy 0,30 93,74 2,9E11
CG42541 0,80 93,73 0,0E+00
CG5819 2,56 93,47 0,0E+00
Gbeta76C 3,96 93,24 0,0E+00
CG30419 0,11 93,00 2,7E10
vml 0,28 92,83 2,6E07
CG14528 2,22 92,55 0,0E+00
CG13284 2,40 92,21 0,0E+00
CG4415 0,24 92,00 9,5E08
Ugt86Dg 0,13 91,86 2,1E04
CG2217 0,93 91,75 0,0E+00
CG34334 0,07 91,22 9,1E05
Jhedup 1,78 90,13 1,3E08
Odc1 3,00 89,98 0,0E+00
CG13978 0,09 89,96 6,1E06
CG13148 0,17 89,79 3,0807
AttC 5,59 89,61 0,0E+00
fs(1)M3 0,13 89,56 4,409
CG43800 1,92 89,46 0,0E+00
CG10362 0,35 89,31 0,0E+00
CG32301 0,08 89,28 2,8E07
CG8500 1,14 89,16 0,0E+00
Cpr30B 0,20 89,01 2,904
dprl5 0,23 89,00 4,2E15
CG14529 0,48 88,76 0,0E+00
CG14743 0,05 88,47 1,8E03
Sendl 0,11 88,47 1,8603
CG13243 0,07 88,47 1,8E03
CG33339 0,10 88,47 1,8603
CG42809 0,35 88,40 7,2E05
PsSGEF 0,61 88,30 0,0E+00
CG14120 0,04 87,99 4,1E05
Gycbetal00B 0,85 87,20 0,0E+00
CG16779 2,34 87,15 0,0E+00
CG16713 10,34 87,14 0,0E+00
CG16926 18,76 86,71 0,0E+00
CG14024 0,31 86,62 1,1E13
CG32444 20,19 86,47 0,0E+00
\ 3,24 85,70 0,0E+00
Ggamma30A 4,30 85,61 0,0E+00
CG44153 0,27 85,51 0,0E+00
betaNACtes4 0,07 85,18 2,303
CG43996 0,07 85,18 2,303
CG12780 0,16 85,18 2,303
CG44341 0,07 85,18 2,403
CG15880 0,08 85,18 2,4E03
CG10943 0,06 85,18 2,403
CG18581 0,11 85,18 2,4E03
gdl-ORF39 0,07 85,18 2,403
TkR99D 0,18 85,16 3,9E12
dpril 0,66 85,09 0,0E+00
CG5910 3,66 85,07 0,0E+00
fid 0,28 85,05 0,0E+00
CG42878 1,37 84,65 2,1E08
cac 1,82 84,35 0,0E+00
CG7907 0,06 84,12 1,0E04
CG7058 0,27 84,08 0,0E+00
CG1773 0,64 84,07 1,2E12
Ekar 0,54 84,03 0,0E+00
Mal-A3 0,12 83,75 2,0E04
phu 0,36 83,69 8,8E12
Kil 1,58 83,57 0,0E+00
CG2111 0,19 83,26 3,512

CG31077 0,15 83,16 4,0E07
elF3d2 0,08 82,82 4,1E05
CG14042 0,25 82,80 2,7E13
fusl 0,99 82,47 0,0E+00
CG6910 29,89 82,38 0,0E+00
Con 0,42 82,34 0,0E+00
Amy-p 0,57 82,14 4,2E15
CG33477 0,10 82,01 2,7E03
CG9010 0,05 82,01 2,7E03
CG13501 0,03 82,01 2,7E03
CG31741 0,03 82,01 2,7E03
CG15475 0,06 82,01 2,7E03
EAChm 0,07 82,01 2,7E03
CG31706 0,31 81,94 1,1E08
fkh 0,91 81,79 0,0E+00
erm 0,07 81,67 2,307
CG13315 13,88 81,65 0,0E+00
Nos 0,29 81,65 0,0E+00
CG13872 0,20 81,55 5,0E06
Cen 0,33 80,98 2,1E15
Apoltp 9,69 80,82 0,0E+00
dpr7 1,10 79,31 0,0E+00
CG43373 0,45 79,21 0,0E+00
CG42784 0,66 79,12 0,0E+00
CG5895 1,26 79,07 0,0E+00
Sytbeta 0,29 79,06 0,0E+00
CG44422 0,37 78,99 0,0E+00
CG1688 0,22 78,94 2,1E15
CG5890 0,28 78,64 0,0E+00
CG14053 0,14 78,53 1,9E06
Rph 0,32 78,36 1,1E12
SCro 0,95 78,05 0,0E+00
CG3906 0,48 77,92 3,1E09
5-HT2B 0,25 77,85 0,0E+00
robo3 0,34 77,82 0,0E+00
CG42825 0,18 77,73 2,7E07
CG7589 161 77,08 0,0E+00
dpri2 1,50 77,01 0,0E+00
CG15373 0,10 76,64 8,8E07
Pxt 0,20 76,44 15E11
CG11566 0,04 76,42 4,7E05
Adgf-D 3,04 76,38 0,0E+00
CG17562 3,38 76,34 6,8E12
CG46298 0,29 76,10 1,1E05
CG3597 547 75,79 0,0E+00
CG15478 0,11 75,77 1,506
Hf 5,90 75,74 0,0E+00
ACXA 0,02 75,48 1,803
ppk20 0,04 75,48 1,8E03
CG5755 0,04 75,48 1,803
CG14113 0,12 75,48 1,8E03
CG15337 0,05 75,48 1,603
CG1387 0,02 75,48 1,6E03
CG42867 0,17 75,48 1,603
Ir67b 0,03 75,48 1,6E03
CG17732 0,03 75,48 1,603
Bsg25A 0,05 75,48 1,0E03
fa2h 0,05 75,48 1,603
prim 0,14 75,48 1,6E03
CG43168 0,06 75,48 1,6E03
CG7906 0,05 75,48 1,6E03
stgl 0,02 75,47 1,503
CG7179 0,03 75,47 1,5E03
CG18577 0,09 75,47 1,503
CG13984 0,11 75,47 1,5E03
CG4650 0,07 75,47 1,503
CG16998 0,09 75,47 1,5E03
CG11698 0,08 75,47 1,4E03
CG31220 0,05 75,47 1,4E03
CG15719 0,08 75,47 1,4E03
Ir7a 0,04 75,47 9,6E04
CG9016 0,10 75,47 9,6E04
CG34162 0,04 75,47 9,6E04
CG32232 0,03 75,46 1,2E03
CG17625 0,14 75,46 1,2E03
CG34429 0,10 75,46 1,2E03
tomboy20 0,10 75,46 1,2E03
CG30177 0,05 75,46 1,1E03
AstCC 0,06 75,46 1,1E03
laf 0,03 75,46 1,1E03
CG12994 0,07 75,36 2,903
Acp26Aa 0,08 75,36 2,903
CG18420 0,04 75,36 2,903
CG31806 0,12 75,36 2,903
CG34259 0,06 75,36 2,903
CG32024 0,11 75,36 2,903
ind 0,07 75,36 2,903
CG13723 0,14 75,36 2,903
CG31275 0,13 75,36 2,903
CG14316 0,05 75,36 2,903
CG10183 0,04 75,36 2,903
CG13972 0,06 75,36 2,903
Ork1 0,67 75,30 0,0E+00
CG15760 0,36 75,26 0,0E+00
CG31551 0,09 75,21 1,1E06
Sox2la 0,07 75,16 1,1E04
CG9657 0,48 74,31 3,012
CG1889 0,18 74,25 6,7E07
dpr19 0,53 74,12 0,0E+00
CG18208 0,79 73,92 0,0E+00
CG43678 0,59 73,73 2,4E04
Gycalpha998 1,39 73,53 0,0E+00
Lmxla 0,08 73,50 1,2E06
Sh 1,78 73,40 0,0E+00
CG13288 0,07 73,32 6,4E05
beat-Vb 0,15 73,27 2,7E08
CG6332 0,22 73,26 5,4E08
CG15403 0,14 73,24 4,6E04
CG31016 0,03 73,24 4,6E04
CG44014 2,11 73,16 0,0E+00
TyrR 0,20 72,99 0,0E+00
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CG42313 0,45 72,94 0,0E+00
beatllla 0,13 72,91 3,7E12
CG15270 0,45 72,85 0,0E+00
GC2 0,14 72,33 7,6E05
Spn88Eb 6,06 72,19 0,0E+00
CG7166 0,58 71,94 0,0E+00
dpr8 0,44 71,91 0,0E+00
CG12158 0,50 71,78 7,505
1dgf5 3,35 71,47 0,0E+00
CG4660 0,28 71,38 3,8E08
CG14274 0,20 71,09 7,4E09
CG18063 0,06 70,87 2,803
CG31802 0,09 70,87 2,8E03
CG13810 0,05 70,87 2,803
CG8750 0,12 70,87 2,8E03
CG13700 0,04 70,87 2,803
CG34260 0,14 70,87 2,8E03
CG11404 0,09 70,87 2,803
CG14370 0,10 70,87 2,8E03
CG14244 0,15 70,87 2,803
CG10912 0,32 70,78 1,9E06
Obp99c 58,51 70,76 0,0E+00
nolo 110 70,48 0,0E+00
lov 0,13 70,40 2,6E14
ort 0,15 70,33 1,1E07
GIuRIA 0,16 70,16 2,7E13
CG6329 2,59 69,95 0,0E+00
CG31769 4,61 69,90 0,0E+00
CG31326 5,98 69,89 0,0E+00
CG8197 0,11 69,59 1,3E04
CG13325 0,04 69,50 4,7E04
CG6123 0,41 69,42 0,0E+00
CG13739 0,61 69,41 0,0E+00
Frgl 1,13 69,39 0,0E+00
CG4835 0,05 69,31 8,4E06
Aplipl 0,82 69,27 0,0E+00
Teh2 1,28 68,93 0,0E+00
CG33120 3,00 68,30 0,0E+00
CG34384 0,74 68,11 0,0E+00
Or45a 0,43 68,00 0,0E+00
Toll-9 0,06 67,88 7,8E06
Cs2 0,04 67,56 5,8E06
CG42404 0,36 67,41 0,0E+00
Rx 0,08 67,32 1,2E05
Syt7 1,48 67,28 0,0E+00
CG14499 0,20 67,01 4,6E04
dprl 0,54 66,92 0,0E+00
CG10096 0,34 66,84 15E13
CG16898 0,52 66,44 5,8E12
sff 0,53 66,24 0,0E+00
CG31089 0,09 66,10 1,4E04
CG44098 0,87 65,73 0,0E+00
CG33143 0,53 65,70 0,0E+00
CG11700 0,39 65,62 1,4E08
CG17364 0,18 65,60 0,0E+00
CG30371 8,01 65,14 3,7E12
CG15631 0,07 65,01 5,7E04
CG4161 0,10 64,54 1,2E05
Rab3GEF 1,11 64,49 0,0E+00
CG13794 1,15 64,32 2,1E15
Drs 43,87 64,29 0,0E+00
aqgrs 0,10 64,28 1,4E04
lush 1,62 64,25 7,807
Dh44-R1 0,20 63,97 7,309
DNasell 7,70 63,96 0,0E+00
CG7990 1,03 63,91 0,0E+00
teq 7,76 63,79 0,0E+00
CG45002 0,63 63,64 0,0E+00
CG14579 0,49 63,64 2,4E07
trv 0,81 63,37 0,0E+00
CG15651 0,24 63,13 19E12
Npclb 0,06 63,12 5,7E05
alpha-Catr 0,49 62,90 0,0E+00
1A-2 7,50 62,74 0,0E+00
CG11099 0,89 62,66 0,0E+00
CG3775 2,36 62,47 0,0E+00
Tbhh 0,53 62,27 14E14
CG45782 1,58 62,05 0,0E+00
dpri8 0,89 61,92 0,0E+00
CG31659 0,17 61,84 1,0E04
CG18585 0,09 61,73 6,505
CG43330 0,21 61,73 4,2E05
CG6435 0,15 61,72 3,8E05
Toll-4 0,04 61,72 7,6E05
Orcokinin 0,53 61,62 6,908
Ir8a 0,08 61,57 6,7E06
CG33493 5,58 61,50 0,0E+00
IM33 46,36 61,30 0,0E+00
kek4 0,60 61,23 2,1E12
BigH1 0,16 61,21 5,2E06
Mdr50 0,15 61,11 3,1E11
Rbp 0,67 61,10 0,0E+00
CG14196 2,18 61,10 0,0E+00
CG13912 1,76 61,05 0,0E+00
CG33458 0,51 60,74 5,7E07
CG6429 0,51 60,53 5,307
P5CDh2 0,57 60,52 0,0E+00
CG3515 0,15 60,30 4,1E05
CG32683 0,24 60,11 0,0E+00
alpha-Man-Ic 1,91 59,81 0,0E+00
santamaria 0,69 59,76 0,0E+00
Cow 3,56 59,09 0,0E+00
UchL5R 0,12 58,96 6,4E04
CG12438 0,16 58,80 6,504
sm 2,10 58,70 0,0E+00
CG7708 0,91 58,68 0,0E+00
CG31207 0,34 58,53 4,009
CG14118 0,20 58,37 6,507
5-HT2A 0,77 58,35 0,0E+00
CG4706 0,03 58,28 8,1E04
CG2736 13,53 58,14 0,0E+00

D 0,56 58,08 0,0E+00
dpri6 0,34 58,02 6,1E09
CG14082 0,19 57,85 6,3E15
CG18368 0,05 57,85 4,2E05
CG13360 24,30 57,77 0,0E+00
CG15068 71,20 57,77 0,0E+00
Appl 524 57,43 0,0E+00
eEFlalpha2 4,34 57,30 0,0E+00
CG7888 2,63 57,16 0,0E+00
Cyp309al 0,68 56,85 4,2E15
CG34106 0,07 56,50 4,8E08
CG8539 1,04 56,01 1,0E11
yellow-f2 2,01 55,99 0,0E+00
CanB 1,22 55,89 0,0E+00
BicC 0,16 55,67 1,1E08
DIP-beta 0,23 55,25 8,3E15
Fie 2,31 55,25 0,0E+00
CG1090 1,23 55,24 0,0E+00
Sspé 0,24 55,22 0,0E+00
CG42810 0,43 55,01 5,8E07
Cp38 0,57 54,82 1,1E08
Ugt86Dc 0,23 54,54 1,1E07
CG15522 0,17 54,44 1,4E07
Rim 0,94 54,39 0,0E+00
Dscam4 0,61 54,32 0,0E+00
Cp7Fc 0,93 54,15 6,5E13
Sep4 0,83 54,09 0,0E+00
apolpp 140,48 54,07 0,0E+00
CG42346 0,40 53,77 0,0E+00
Crg1 0,22 53,67 1,6E07
CG34188 0,53 53,57 2,4E10
Syn 1,90 53,42 0,0E+00
Prosalphal 2,85 53,32 3,905
slo 2,07 53,25 0,0E+00
CG4168 0,53 53,06 0,0E+00
Syt4 2,50 53,01 0,0E+00
CG13634 0,04 52,89 1,0E03
CG31872 0,10 52,79 1,1E07
CG12817 0,29 52,66 2,2E06
Myo81F 0,27 52,60 0,0E+00
RunxA 0,10 52,58 3,7E07
pre-mod(mdg4)-K 0,41 52,39 1,906
stl 0,19 52,36 3,6E11
ppk3 0,11 52,31 7,6E-05
FASN2 10,20 52,29 0,0E+00
CG14736 0,09 52,29 3,7E04
CG14052 0,05 52,25 6,2E03
CG8117 0,06 52,25 6,2E03
Cyp308al 0,03 52,25 6,2E03
CG30265 0,03 52,25 6,2E03
CG3748 0,02 52,25 6,2E03
CG4218 0,04 52,25 6,303
CG42357 0,03 52,25 6,3E03
CG7304 0,03 52,25 6,303
CG33769 0,09 52,25 6,4E03
CG33770 0,08 52,25 6,4E03
CG34309 0,08 52,25 6,4E03
CG42446 0,04 52,25 6,4E03
Indy-2 0,01 52,25 6,303
CG34432 0,07 52,25 6,303
Teh3 0,71 52,09 0,0E+00
Nplpl 1,09 52,03 0,0E+00
CG31104 0,21 51,93 7,7E07
CG42704 0,86 51,83 5,707
CG8072 0,09 51,68 1,0E03
CG31664 0,38 51,61 2,6E12
rp 171 51,61 0,0E+00
ninaA 0,80 51,60 8,4E08
Gr59e 0,03 51,51 6,503
CG15425 0,05 51,51 6,503
CG34181 0,05 51,51 6,503
Or33a 0,03 51,51 6,503
CG15140 0,03 51,51 6,503
CG5592 0,02 51,51 6,503
CG6885 0,03 51,51 6,503
CG15177 0,04 51,51 6,503
CG31446 0,04 51,51 6,503
CG11951 1,53 51,30 0,0E+00
CG8343 0,23 51,25 1,8E04
mthl7 0,17 51,08 1,4E04
CG4009 0,11 51,08 1,4E04
CG3246 6,68 50,83 0,0E+00
lip4 0,15 50,78 9,1E04
CG9928 18,32 50,58 0,0E+00
CG43997 0,08 50,56 5,403
CG6290 0,06 50,56 5,4E03
CG10081 0,02 50,56 5,403
CG15172 0,06 50,56 5,4E03
His2B:CG33872 0,07 50,56 5,403
CG5768 0,04 50,56 5,4E03
CG3687 0,07 50,56 5,403
CG3215 0,04 50,56 5,4E03
CG42383 0,04 50,56 5,403
Gr23a 0,02 50,56 5,4E03
CG44521 0,07 50,56 5,403
CG13455 0,04 50,56 5,4E03
CG31418 0,07 50,56 5,403
CG13614 0,05 50,56 5,4E03
CG34433 0,06 50,56 5,403
Sr-Cll 0,02 50,56 5,4E03
Hr51 0,02 50,56 5,403
CG3347 0,02 50,56 5,4E03
CG18109 0,01 50,56 5,403
CG10168 0,02 50,56 5,4E03
CG18672 0,04 50,56 5,403
CG6048 0,05 50,55 5,503
CG10920 0,03 50,55 5,503
Irlla 0,03 50,55 5,503
CG32651 0,01 50,55 5,603
CG12986 0,10 50,55 5,6E03
Ser6 0,06 50,55 5,603
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CG1946 0,04 50,55 5,6E03
SkpF 0,08 50,55 5,6E03
CG3640 0,05 50,55 5,6E03
CG12511 0,06 50,55 5,7E03
COX5BL 0,08 50,55 5,7603
CG45307 0,13 50,55 57603
CG9582 0,04 50,55 5,7E03
CG18302 0,02 50,55 5,7603
CG31867 0,06 50,55 5,7E03
CG31862 0,08 50,55 5,803
wor 0,02 50,55 5,803
CG32388 0,05 50,55 5,803
CG43885 0,12 50,55 5,803
CG32228 0,02 50,55 5,803
Osill 0,04 50,55 5,9E03
CG3809 0,04 50,55 5,9E03
CG5265 0,02 50,55 5,9E03
Dup99B 0,17 50,55 5,9E03
CG34025 0,04 50,55 5,4E03
CG14625 0,02 50,55 5,4E03
CG4892 0,05 50,55 5,4E03
Gri0b 0,04 50,55 5,4E03
Ir52a 0,03 50,55 5,4E03
CG9068 0,01 50,55 5,4E03
Ntf-2r 0,07 50,55 5,4E03
CG5906 0,06 50,55 5,4E03
CG18231 0,03 50,55 5,4E03
Tengl4 0,04 50,55 5,4E03
CG43288 0,15 50,55 5,4E03
CG5662 0,05 50,55 5,4E03
Gr59a 0,05 50,55 5,4E03
Gr59b 0,05 50,55 5,4E03
Or22¢ 0,04 50,55 5,4E03
CG43760 0,12 50,55 5,4E03
CG43083 0,12 50,55 5,4E03
Adgf-B 0,03 50,55 5,4E03
CG33647 0,09 50,55 5,4E03
CG43392 0,16 50,55 5,4E03
Osi4 0,03 50,55 5,4E03
CG33325 0,05 50,55 5,4E03
CCHa2 2,15 50,47 4,2E15
CG10352 0,37 50,08 2,5E10
CG45084 0,11 50,01 5,5E09
Hmx 0,02 49,99 4,3604
GABAB-R1 0,69 49,88 0,0E+00
CG32395 0,09 49,78 4,2E04
CG43064 0,85 49,76 0,0E+00
kat-60L1 0,23 49,67 1,1E10
CG16716 0,18 49,66 6,7E11
CG34190 0,13 49,65 5,4E05
CG12116 7,98 49,58 0,0E+00
ana 0,29 49,46 1,312
Oor67d 0,08 49,46 2,1E04
CG10014 0,07 49,46 1,304
nerfin-2 0,04 49,46 2,3E04
CG34217 0,13 49,46 3,6E04
CG43789 0,42 49,46 1,1E04
CG5968 0,24 49,45 1,704
Muc91C 0,03 49,45 9,9E05
SA2 0,03 49,45 9,7E05
CG10713 0,04 49,45 1,804
RabX2 0,12 49,45 2,504
CG34377 0,02 49,45 2,3E04
CG31189 0,11 49,45 1,1E04
CG13871 0,06 49,44 1,904
Gr33a 0,06 49,44 3,1E04
CG6628 0,09 49,44 3,0E04
Murg82C 0,05 49,42 3,904
CG13299 0,44 49,38 4,2E05
gnu 0,16 49,10 1,3E05
BG642163 0,10 49,08 2,1E05
CG46318 0,08 49,04 5,7E04
CG4409 0,57 49,03 3,5608
CG45603 0,38 48,91 2,7E06
CG10508 0,56 48,85 0,0E+00
PGRPSD 9,25 48,79 0,0E+00
Cdk5alpha 1,87 48,66 0,0E+00
CG30431 0,43 48,65 4,1E08
AkhR 1,15 48,60 0,0E+00
Rh7 0,32 48,45 2,1E15
CG13423 0,10 48,43 8,605
PGRPSB2 0,28 48,40 7,5E06
X11lLbeta 0,52 48,28 0,0E+00
CaalphalT 1,30 47,78 0,0E+00
Bace 0,28 47,78 8,906
CG15394 3,85 47,56 1,014
CG9507 0,43 47,52 9.8E14
CG13999 0,44 47,40 1,308
CG30048 0,03 47,38 1,3E03
ACXE 0,03 47,38 1,303
para 2,38 47,38 0,0E+00
Cyp3llal 0,62 47,36 2,0E14
Gyc32E 0,04 47,30 7,0E05
CG10804 0,59 46,67 0,0E+00
Ugt86Dh 0,08 46,65 5,6E04
CG15169 0,13 46,62 5,4E05
CecA2 0,72 46,47 3,5E06
beat-IV 0,62 46,31 0,0E+00
amon 1,68 46,22 0,0E+00
CG6220 0,31 46,17 6,6E11
pHCHL 0,41 46,13 0,0E+00
CG15570 0,08 45,98 8,9E07
CG7582 0,93 45,95 1,2E14
CG32695 1,55 45,93 0,0E+00
beatVc 0,08 45,87 2,1E05
Tsp42Ej 2,23 45,85 0,0E+00
Lcch3 0,67 45,83 0,0E+00
CG34109 0,12 45,82 1,6E05
CG1315 1,07 45,81 3,510
PK2-R1 0,06 45,39 1,704
ase 0,05 45,22 7,6E04

CG11052 0,14 45,22 7,6E04
CG34253 3,36 45,22 3,4E11
st 1,09 45,19 0,0E+00
Tusp 0,38 44,94 0,0E+00
Shab 1,69 44,85 0,0E+00
ms(2)34Fe 0,05 44,78 3,5E05
Fer2 0,20 44,68 1,3E07
CG13458 0,30 44,67 2,5E06
VhaM9.7a 1,56 44,55 1,0E14
Task6 0,28 44,54 0,0E+00
CG5937 0,48 44,48 0,0E+00
CG32488 0,09 44,48 4,4E04
wech 11,55 44,47 0,0E+00
dprl4 0,33 44,24 4,2E15
TTLL3A 0,04 44,14 4,0E04
Epac 0,90 44,01 0,0E+00
orb 0,47 43,99 0,0E+00
Dic4 0,05 43,83 1,3603
smog 0,60 43,64 0,0E+00
CG42367 0,14 43,47 2,0E03
Gré4a 0,05 43,47 2,003
hmw 0,11 43,28 5,1E06
CG3513 0,96 43,06 5,908
CG32506 0,24 42,85 8,1E13
CG13337 0,06 42,83 2,1E05
elF4E4 0,16 42,82 9,1E06
CG7295 0,13 42,81 1,5E05
onecut 1,42 42,74 0,0E+00
CG15894 0,37 42,74 2,1E15
PH4alphaPV 0,12 42,69 5,3E05
Cpl6 0,23 42,56 1,3E03
Tehao 0,13 42,51 1,7E08
miplel 5,36 42,38 0,0E+00
CG10357 0,36 42,30 2,7E05
CG31343 0,15 42,08 1,3E06
nrv3 10,74 42,05 0,0E+00
CG6356 2,11 42,01 0,0E+00
CG17778 0,66 41,91 1,509
CG10911 0,24 41,68 1,4E05
antdh 0,89 41,66 9,3E06
CG10560 34,01 41,54 2,2E09
stet 0,13 41,22 1,6E07
CG6280 0,04 41,14 9,0E04
jus 1,13 41,11 0,0E+00
CG44247 181 40,97 0,0E+00
CG13305 0,09 40,96 1,1E04
kappaTry 0,13 40,95 2,4E04
Erk7 0,03 40,95 6,4E05
CG31235 0,05 40,94 1,3E04
CG7135 1,55 40,72 2,1E15
CG8245 0,98 40,57 4,5E11
Tehl 0,26 40,47 8,3E15
CG17375 0,06 40,32 2,3E03
Drsl3 0,20 40,32 2,303
mAChRB 0,39 39,95 2,1E15
CG42392 1,71 39,94 1,8E14
pgc 027 39,70 3,7E06
NPF 0,34 39,64 1,2E05
Gnmt 10,84 39,17 0,0E+00
CG7264 0,92 39,03 8,3E06
CG33017 0,05 39,03 8,9E06
CG8129 1,52 38,88 0,0E+00
Gat 0,78 38,82 0,0E+00
Muc96D 0,49 38,79 0,0E+00
CG11298 0,40 38,74 2,0E05
Rab3 2,14 38,62 0,0E+00
betaNACtes3 0,08 38,41 2,503
CG14605 0,06 38,36 1,1E03
CG8641 0,21 38,32 5,7E13
CheB42c 3,31 38,22 0,0E+00
FASN3 17,23 38,11 1,4E12
CG14125 0,19 37,98 3,905
igl 1,20 37,91 0,0E+00
Adar 22,58 37,90 1,0E14
CG32750 0,08 37,83 1,6E03
CG15306 0,08 37,83 1,6E03
CG17378 0,59 37,77 0,0E+00
Gbalb 0,95 37,73 0,0E+00
CG30172 0,89 37,71 1,4E12
CG31204 0,20 37,69 3,0E05
Obp84a 0,32 37,49 2,4E04
tutl 1,80 37,36 0,0E+00
CG42284 0,12 37,35 2,7E04
ND-B8 0,43 37,31 2,8E05
CG17264 0,28 37,31 4,7E10
Hr4 1,89 37,24 0,0E+00
CG10887 0,03 37,19 1,3E03
Or43a 0,05 37,19 1,2E03
CG45063 0,08 37,18 1,5E03
Or59b 0,04 37,18 1,5E03
CG42705 0,08 37,18 1,4E03
CG13055 0,02 37,18 7,1E04
Mal-A4 0,04 37,18 1,3E03
CG11369 0,03 37,18 1,2E03
Zip42C.1 0,06 37,18 1,2E03
Org5a 0,06 37,18 1,2E03
Vm32E 0,14 37,18 5,8E04
CG15056 0,05 37,17 9,4E04
CG8642 0,04 37,17 9,8E04
Serl2 0,09 37,17 8,5E04
CG11449 0,12 37,02 1,2E05
Optix 0,22 36,91 6,7E08
CG9164 0,20 36,88 3,4E10
CG5342 0,06 36,84 2,0E04
CG4404 2,14 36,84 0,0E+00
Irk2 2,39 36,77 0,0E+00
CG32106 0,03 36,73 8,505
CycJ 0,09 36,73 1,1E04
CrzR 1,06 36,72 0,0E+00
CG43710 0,15 36,72 1,0E04
CG6738 0,40 36,72 7,0E09
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CG43218 0,21 36,72 4,4E05
Ugt37al 0,14 36,58 4,507
CG9109 0,12 36,58 2,7E07
dpr5 0,12 36,57 5,8E07
CG12699 0,12 36,54 1,2E03
CG6304 0,06 36,54 1,2E03
Tace 0,26 36,41 4,0E12
Nrx-1 1,32 36,24 0,0E+00
CadN2 0,30 36,22 0,0E+00
CG4781 0,05 36,20 2,2E03
inaF-D 0,04 36,09 1,7E03
Npc2e 0,49 35,95 1,106
CG9555 0,15 35,72 1,2E05
CG4335 1,73 35,57 6,3E15
CG9368 0,24 35,54 2,2E10
CG6495 0,57 35,51 4,2E15
Gyc88E 0,18 35,47 2,8E11
dpr3 0,31 35,46 2,0E13
CecAl 0,82 35,45 1,7E05
Nep5 0,29 35,12 4,8E10
CG32834 0,28 35,11 1,8E08
Mur2B 1,38 35,06 0,0E+00
ssp7 24,56 34,99 0,0E+00
CG14877 0,11 34,95 1,6E05
CG2528 0,01 34,70 2,7E03
HHEX 0,17 34,62 1,1E05
dmrt99B 0,03 34,59 2,7E03
dsb 1,30 34,54 0,0E+00
CG34021 0,16 34,53 1,2E03
CG5538 0,29 34,30 3,7E06
CG42759 0,45 34,16 1,2E04
CG32115 0,45 34,02 9,5E10
CG11000 0,89 33,96 0,0E+00
Patsas 0,34 33,94 1,1E12
CG16743 2,65 33,93 0,0E+00
Dhc98D 0,06 33,42 4,6E14
CG34180 1,68 33,29 5,2E10
CG30259 0,08 33,15 7,6E04
Gbp3 5,59 33,15 0,0E+00
TotA 10,84 33,08 0,0E+00
Lgr4 0,15 33,03 3,0E09
OctTyrR 0,15 32,95 3,8E11
CG46321 0,08 32,92 1,3E04
His4:CG33871 0,19 32,81 5,1E04
CG9173 0,04 32,80 4,804
exex 0,04 32,80 3,6E:04
CG8907 0,31 32,80 1,8E09
Cypl2dl-p 0,84 32,71 0,0E+00
pb 0,05 32,64 1,2E05
hiw 0,84 32,62 0,0E+00
CG6765 0,58 32,57 0,0E+00
Ir40a 0,09 32,56 2,2E05
HexC 3,34 32,53 0,0E+00
osk 0,16 32,51 7,4E07
CG43902 0,42 32,49 0,0E+00
CG9541 0,11 32,47 6,307
CG34354 0,46 32,47 0,0E+00
CG9766 0,55 32,39 9,9E10
iav 0,11 32,38 1,5E09
Cyp309a2 0,27 32,37 2,9E05
Lim3 0,11 32,36 2,8E10
CG8910 0,19 32,28 6,309
inaD 1,01 32,25 0,0E+00
dj 0,12 31,93 4,504
CG42594 0,32 31,88 0,0E+00
CG13868 7,38 31,83 0,0E+00
CG32547 0,17 31,73 2,9E10
CG7079 0,26 31,59 8,2E08
Cprd7Ee 0,19 31,55 6,0E07
shakB 0,88 31,50 0,0E+00
CG7781 2,59 31,42 0,0E+00
dao 0,53 31,37 0,0E+00
CG14312 0,45 31,37 8,406
DIP-eta 0,25 31,30 2,2E12
Lip4 0,85 31,20 0,0E+00
SK 0,98 31,19 0,0E+00
Ubgn 99,10 31,15 5,2E07
CheB98a 0,17 31,10 1,4E03
CG33340 0,09 31,03 2,4E03
CG17324 0,20 30,90 5,4E06
CG7384 0,57 30,84 0,0E+00
Kr 0,21 30,84 1,2E07
sPLA2 2,80 30,76 0,0E+00
Cyp6wl 22,98 30,67 0,0E+00
CG46026 0,06 30,64 1,3E04
CG13511 0,05 30,63 7,905
dmrt93B 0,12 30,63 1,3E04
CG18765 0,17 30,55 1,5E05
CG17666 0,09 30,41 1,9E06
beatIlb 0,13 30,40 8,4E08
nerfin-1 0,04 30,37 1,904
CG11294 0,10 30,36 3,4E04
CG7607 2,45 30,27 1,1E12
CG43071 0,47 30,15 2,0E05
CG3257 0,24 30,12 4,0E09
cry 5,23 30,09 0,0E+00
CG17739 3,21 29,97 0,0E+00
CG16704 8,79 29,93 19E12
CG14545 0,20 29,81 4,7E04
ChAT 0,48 29,79 0,0E+00
CG13795 2,52 29,77 0,0E+00
5-HT1B 0,13 29,71 4,8E06
CG1561 0,77 29,55 0,0E+00
CG14339 0,13 29,50 1,4E09
swa 0,07 29,34 1,6E04
CG5493 1,04 29,33 4,6E13
CG31690 0,19 29,12 2,1E10
Sin 0,18 29,09 8,9E12
CG43795 0,26 29,05 10E14
CG43693 2,50 28,95 0,0E+00
Ance-4 3,06 28,67 0,0E+00

Spat 7,85 28,63 0,0E+00
CG5080 2,70 28,54 0,0E+00
Jon74E 0,42 28,51 1,6E06
danr 0,09 28,48 1,5E05
CG12866 0,05 28,48 4,0E05
CG13995 0,71 28,36 0,0E+00
CG6024 0,71 28,36 0,0E+00
slpl 0,24 28,34 1,7E07
Cyp6a20 5,10 28,32 0,0E+00
NPFR 0,10 28,28 9,907
CG10116 0,35 28,19 4,6E06
CG46308 0,27 28,17 4,6E07
CG6168 0,12 28,12 3,1E04
dati 0,86 28,07 0,0E+00
CG10226 1,83 28,05 0,0E+00
disco 0,71 28,02 0,0E+00
CG42366 0,17 27,99 3,1E06
repo 0,61 27,98 0,0E+00
CG9875 0,16 27,98 2,7E03
CG11381 0,25 27,94 3,307
CG5892 0,08 27,93 8,7E06
Corin 0,88 27,91 0,0E+00
Vmat 1,35 27,90 0,0E+00
CG43448 0,36 27,87 1,8E05
nos 0,09 27,77 4,1E06
Cyp6az2 0,53 27,72 1,3E13
CG14535 0,17 27,70 1,4E10
Mur29B 0,21 27,65 6,2E08
CG4271 0,15 27,63 1,6E03
CG12885 0,11 27,62 2,5E06
CG13532 0,24 27,52 4,1E08
DoplR2 0,17 27,52 1,6E09
CG31528 0,12 27,52 2,3E04
CG31704 0,83 27,50 3,6E08
CG31157 0,71 27,39 3,509
CG32032 5,25 27,34 0,0E+00
CG12541 0,17 27,30 1,4E09
brul 0,75 27,28 0,0E+00
CecB 0,72 27,27 9,4E06
CG13650 0,83 27,27 2,6E14
CCHalrR 0,09 27,25 4,7E05
Rdh 1,86 27,19 2,8E10
CG9396 4,03 27,19 1,8E14
CG14153 1,60 27,18 1,2E12
CG12374 0,20 27,07 9,9E06
pgant4 0,10 27,04 3,5E-06
CG31974 1,20 26,99 0,0E+00
CG14717 0,07 26,85 6,5E04
Hk 1,00 26,77 0,0E+00
Dsk 1,64 26,68 8,4E09
bma 0,29 26,64 0,0E+00
CG13155 0,13 26,57 4,0E03
MAChRA 0,53 26,52 0,0E+00
GILT2 3,09 26,43 4,0E14
Diedel3 0,03 26,41 4,1E03
Obp44a 3,42 26,40 0,0E+00
CG13806 0,12 26,33 5,8E04
CG14106 0,06 26,32 4,6E03
Cyp28cl 0,10 26,19 3,2E05
arg 1,91 26,18 2,1E13
Cyp304al 0,70 26,13 3,6E09
Nig3 0,43 26,09 0,0E+00
Crz 1,90 26,07 3,3E09
slp2 0,15 26,02 1,8E08
CG15537 0,22 26,02 5,4E07
CG13594 0,13 25,99 7,0E08
CG31886 0,71 25,96 0,0E+00
CG6785 0,40 25,92 6,2E08
CG13086 1,05 25,81 3,509
Octbeta3R 0,22 25,80 2,4E11
CG11671 0,44 25,79 5,1E05
AttD 0,18 25,79 2,2E03
CG9837 1,01 25,73 0,0E+00
CG4269 0,83 25,61 3,4E12
CG15199 1,53 25,56 2,2E09
CG12725 0,58 25,45 1,6E07
fest 0,05 25,42 2,6E04
CG9649 2,31 25,42 0,0E+00
Jon99Ciii 0,15 25,41 2,6E04
CG8701 0,98 25,37 3,2E13
1Ip3 0,35 25,36 4,3E05
na 0,33 25,35 0,0E+00
gudu 0,02 25,30 9,503
I-t 0,05 25,30 9,503
CG14380 0,05 25,30 9,503
Or92a 0,04 25,30 9,5E03
CG7470 3,55 25,30 0,0E+00
CG43777 0,02 25,27 9,3E03
CG4302 3,72 25,26 0,0E+00
Bili 0,35 25,21 4,2E15
CG34357 0,72 25,21 0,0E+00
CG43673 0,20 25,20 2,904
CG15468 0,12 25,14 2,0E04
CG43114 10,76 25,13 1,1E08
CG18649 0,22 25,11 7,2E04
CG5171 2,57 25,10 0,0E+00
CG6262 0,02 25,09 1,4E03
Rgkl 0,27 25,09 0,0E+00
CG5327 0,10 25,07 1,5E03
CG13577 0,02 25,07 9,6E03
TwdlQ 0,04 25,07 9,6E03
CG10587 0,05 25,03 9,7E03
CG1894 0,03 25,03 9,7E03
Ac3 0,74 24,92 0,0E+00
Or42b 0,03 24,91 9,503
CG33125 0,01 24,91 9,503
CG16732 0,03 24,91 5,503
CG5614 0,04 24,91 5,4E03
Ir56¢ 0,03 24,91 8,7E03
CG33965 0,05 24,91 8,7E03
CG8093 0,03 24,91 6,1E03
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Or42a 0,03 24,91 6,2E03
CG30270 0,08 24,91 5,0E03
CG32642 0,03 24,91 5,503
sowi 0,06 24,90 5,0E03
CG43397 0,05 24,90 8,8E03
nht 0,06 24,90 8,8E03
CG15219 0,10 24,90 8,8E03
CG42536 0,07 24,90 8,8E03
Dnai2 0,03 24,90 8,8E03
intr 0,06 24,90 8,7E03
CG1999 0,05 24,90 9,0E03
CG12376 0,03 24,90 9,0E03
MurliDa 0,03 24,90 9,3E03
CG5565 0,06 24,90 9,303
Osil3 0,03 24,90 9,3E03
CG12674 0,04 24,90 5,4E03
CG13526 0,07 24,90 5,303
CG9988 0,02 24,90 5,0E03
CG5883 0,04 24,90 5,2E03
CG45011 0,12 24,90 7,503
CG34266 0,12 24,90 7,503
snky 0,02 24,90 7,503
CG44954 0,06 24,90 7,503
CG32751 0,03 24,90 7,903
CG14515 0,08 24,90 8,1E03
Diedel 0,12 24,90 8,1E03
CG13685 0,57 24,88 5,2E14
CG13949 0,07 24,83 3,2E03
CG15533 0,03 24,82 2,7E03
side 0,34 24,77 0,0E+00
CG5282 0,41 24,76 1,6E07
CG10433 14,97 24,76 0,0E+00
|_alphaTry 127 24,70 1,5E06
CG3942 0,03 24,67 2,303
CG43788 0,20 24,67 1,2E03
ord 0,02 24,67 1,6E03
CG33934 0,02 24,67 1,5E03
Or94a 0,06 24,67 1,503
CG12970 0,06 24,67 2,303
CG10202 0,03 24,67 1,4E03
Osi23 0,08 24,67 1,4E03
spag4 0,06 24,67 1,503
Ag5r2 0,09 24,66 1,8E03
CG5379 0,05 24,66 2,303
CG42493 0,12 24,66 6,9504
wrapper 0,27 24,66 8,3E-10
Dat 9,75 24,63 0,0E+00
CG8586 3,05 24,61 0,0E+00
elF3g2 0,09 24,55 9,2E04
CG14540 0,04 24,54 5,8604
CG15930 0,05 24,54 7,6E04
CG14327 0,88 24,50 1,4E06
CG14905 0,04 24,50 2,6E03
CG30472 0,13 24,48 3,7E04
Hsc70-1 0,57 24,48 1,3E12
cola 0,35 24,44 3,6E10
CG14838 0,04 24,43 8,8E05
Sidpn 0,07 24,39 1,0E05
CG34002 0,21 24,33 3,1E07
Shaw 0,48 24,32 0,0E+00
CG9616 0,70 24,27 1,2E05
CG14314 0,24 24,27 4,3E08
ST6Gal 0,22 24,26 7,6E11
Odc2 0,44 24,25 2,9E10
TrissinR 0,18 24,24 6,0E11
fred 0,25 24,23 0,0E+00
CG43729 1,53 24,23 0,0E+00
CG32797 0,08 24,20 3,503
Slap3 0,07 24,13 1,1E03
Lapsyn 0,75 24,12 25612
Sox102F 1,73 24,05 0,0E+00
CG11191 0,47 24,02 4,6E07
CG14247 0,10 23,98 1,4E03
Dlip3 0,71 23,97 9,2E09
Ugt36Bb 0,05 23,77 3,903
CG11693 0,04 23,77 3,903
CG32846 0,18 23,69 9,2E06
CG12194 1,15 23,57 0,0E+00
CG34457 0,07 23,43 2,803
CG14022 1,09 23,28 1,8E09
spaw 0,64 23,25 9,913
CG3397 2,47 23,24 0,0E+00
CG13404 0,19 23,23 8,1E05
CG43843 0,06 23,17 6,2E03
CG15628 1,02 23,16 0,0E+00
HisCl1 0,21 23,00 5,1E07
CG34425 0,22 22,92 3,906
RhoGAP100F 0,89 22,88 0,0E+00
CG30036 0,08 22,85 1,0E03
CG42489 1,00 22,79 2,6E07
CG2082 1,15 22,74 0,0E+00
tipE 0,59 22,55 0,0E+00
TM4SFE 2,68 22,41 0,0E+00
CG31810 0,32 22,39 2,0E04
CG13928 2,01 22,37 0,0E+00
Pvi3 0,71 22,35 0,0E+00
CG33993 0,29 22,32 9,6E06
CG31259 0,11 22,28 4,8E05
CG12402 0,16 22,22 2,2E09
CG15870 0,40 22,21 2,6E04
UK114 13,51 22,18 8,3E15
CG17684 0,91 22,17 0,0E+00
GC 0,28 22,17 6,609
CG7342 0,33 22,10 1,2E07
CG30484 0,06 22,06 7,0804
Tsp5D 0,54 22,00 1,9E10
NLaz 17,41 21,95 0,0E+00
CG43689 0,13 21,90 1,3E09
MsR2 0,34 21,87 6,3E12
tok 3,07 21,81 0,0E+00
CG14742 0,31 21,79 1,3E03

AOX4 0,07 21,70 1,9E05
Sdr 0,60 21,66 2,1E15
CG10289 30,08 21,64 6,6E11
CG3517 0,16 21,63 9,5E04
CG6938 0,03 21,62 1,3603
CG4546 0,21 21,60 4,0E07
Obp57¢ 0,79 21,56 6,5E:06
Cypads 0,57 21,53 7,011
Npc2g 1117 21,44 0,0E+00
CG18598 0,48 21,34 1,1E05
Spn85F 0,07 21,33 13604
boil 0,10 21,32 1,6E04
NAATL 1,06 21,24 3,913
Ets96B 0,23 21,23 7,7E05
CG7370 0,12 21,22 4,3E04
CG13877 3,52 21,07 3,6E14
CG12344 0,20 21,01 1,8608
CG44102 0,20 20,93 3,303
CG43109 0,57 20,92 1,0E04
CCAP 0,12 20,91 1,6E04
CG43165 0,23 20,89 1,1E03
CG13229 0,39 20,82 1,7607
CG15772 0,24 20,79 4,2E06
MsRL 2,22 20,74 0,0E+00
Mucl4A 0,06 20,73 3,0E13
CG43349 0,14 20,68 4,0E03
CG32320 0,12 20,66 2,1E06
bgm 2,83 20,60 0,0E+00
CG15120 0,26 20,59 1,3E05
CGA43324 1,19 20,57 2,4E:09
Rgk2 0,46 20,49 5,9E10
dpri0 0,31 20,43 4,8E12
CG5506 0,19 20,40 1,1E03
CG13075 0,11 20,38 5,304
CG42339 0,10 20,23 3,9E:06
Gyc89Db 0,13 20,22 1,9507
Ank2 2,51 20,19 0,0E+00
ICA69 0,26 20,14 1,7608
CG15385 0,87 20,12 0,0E+00
CG14757 1,15 20,10 1,7609
CG6614 0,03 20,09 3,603
CG1909 0,86 20,04 0,0E+00
DAT 0,34 20,03 8,8E11
Eip78C 0,24 19,95 3,0E13
CG34166 98,58 19,92 0,0E+00
CG11425 0,52 19,91 3,2606
Ace 2,44 19,86 0,0E+00
Cyp6as 50,15 19,85 4,1E07
FucTA 0,56 19,83 1,1E09
sim 0,03 19,78 5,6E:03
ths 0,32 19,76 11E10
CG14526 5,52 19,70 0,0E+00
CG42324 1,36 19,63 0,0E+00
vas 0,04 19,61 1,1E03
Cp7Fa 0,09 19,61 1,1E03
CG13021 0,15 19,61 1,5603
Trf4-2 0,05 19,61 1,9E03
CG1924 0,04 19,61 1,0E03
CG14662 0,05 19,60 15603
CG31676 20,95 19,60 0,0E+00
Akh 4,08 19,55 9,1E05
Cypobl 0,55 19,50 3,4E09
CG5790 0,05 19,49 1,6E03
h-cup 0,05 19,36 4,4E03
Cypohl 1,08 19,35 0,0E+00
CG34136 2,20 19,33 1,6E11
Ddr 0,40 19,28 0,0E+00
CG40498 1,36 19,25 0,0E+00
futsch 2,63 19,19 0,0E+00
CG4393 0,95 19,19 0,0E+00
w-cup 0,39 19,14 3,1E07
CG34189 0,50 19,10 4,9E06
CG30049 0,03 19,10 5,4E03
CG3556 1,06 19,00 0,0E+00
CG10035 0,03 18,99 4,6E03
CG8745 2,47 18,98 0,0E+00
CG33490 0,06 18,95 3,903
Schipl 0,49 18,92 1,6E08
Pal2 2,17 18,90 0,0E+00
CGA4721 6,46 18,86 0,0E+00
CG5849 0,62 18,76 4,2E15
nAChRalpha4 1,04 18,74 0,0E+00
CarT 0,41 18,70 3,5610
tho-5 0,50 18,63 13E12
bmm 7,47 18,61 0,0E+00
Ir68a 0,10 18,61 2,4E04
CG33296 0,27 18,60 8,2E05
Vm26Aa 0,47 18,58 1,6E03
List 0,47 18,54 6,0E10
CG13654 0,84 18,53 0,0E+00
qtc 1,39 18,51 0,0E+00
CG16775 0,25 18,51 3,7E:03
CG31827 0,20 18,50 6,6E04
CG3819 0,05 18,46 3,0E03
CG43235 0,11 18,45 2,4E03
CG34178 0,08 18,45 3,4E:03
CG6576 0,06 18,45 2,7E03
CG44314 0,04 18,45 1,7E03
[T] 0,04 18,45 3,0E03
Alk 1,33 18,44 0,0E+00
CG5281 0,59 18,40 8,3E12
Rh5 0,54 18,38 8,0E:09
CG1231 0,10 18,37 4,0E04
Vha683 0,03 18,35 3,5E:03
CG34345 0,04 18,30 5,0E03
Andorra 0,15 18,29 7,5E:05
Sid 0,18 18,26 4,5E05
CG15312 0,77 18,25 0,0E+00
CG18478 0,31 18,17 1,5603
dob 0,86 18,14 1,0E11
CG17323 1,93 18,09 0,0E+00
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CG14945 1,10 18,06 0,0E+00
CG8534 1,30 18,03 4,7E05
alpha-Est6 0,07 18,01 4,703
CG5687 3,02 17,99 0,0E+00
CG16825 0,04 17,91 8,503
CG34315 0,04 17,82 5,0E03
CG12446 0,07 17,81 5,1E05
Scgalpha 0,57 17,79 2,4E-10
GNBRIike3 1,78 17,74 2,8E07
swif 0,29 17,72 3,6E08
CG42370 0,64 17,67 1,4E09
CG17167 0,14 17,64 7,8607
CG8550 0,75 17,64 1,2E09
CG17687 0,02 17,63 8,4E03
Jon99Cii 0,18 17,59 1,903
blanks 0,12 17,58 6,804
yellow-g2 0,09 17,52 1,3E03
CG31743 3,20 17,52 0,0E+00
CG31286 0,07 17,51 4,1E03
Trh 0,05 17,46 6,9504
CG13114 0,08 17,45 5,8E04
CG42486 10,49 17,45 6,3E15
Amt 0,11 17,42 5,905
Mctl 1,29 17,40 0,0E+00
CG5107 0,14 17,34 6,803
Mal-A6 0,11 17,34 3,5E05
SP555 0,11 17,32 3,8E05
CG14868 0,45 17,28 2,4E08
CG32500 2,71 17,26 6,1E04
TBC1D16 0,59 17,25 3,913
Tsp42Ed 572 17,20 0,0E+00
CG7231 1,03 17,19 0,0E+00
CG13749 0,22 17,10 8,3E04
bw 0,20 17,10 3,7E06
Tretl-1 11,79 17,06 0,0E+00
CG15450 0,10 17,05 9,9E05
CG5791 0,33 16,98 8,7E07
CG46244 0,24 16,96 7,5E08
CG1314 0,08 16,94 1,8E03
stops 0,79 16,94 19E13
Lkr 0,34 16,90 4,2E06
Act88F 0,47 16,88 6,2E07
BTBD9 4,24 16,84 7,0807
Fmo-1 0,52 16,83 6,6E-08
CG4995 0,28 16,83 4,8E07
CG17097 0,04 16,82 8,0E:03
CG31279 0,13 16,81 1,5E03
sunn 0,02 16,80 2,0E02
CG9925 0,03 16,70 3,503
CG14238 0,05 16,68 3,8E03
CG17207 0,09 16,67 6,903
CG1571 0,06 16,65 1,503
org-1 0,09 16,65 8,1E05
piwi 0,31 16,63 4,8E09
CG11407 0,56 16,55 9,5E06
|lp6 1,09 16,54 0,0E+00
Ir56d 0,03 16,53 1,4E02
Jon99Ci 0,05 16,53 1,4E02
lin-28 0,04 16,52 1,4E02
robl62A 0,05 16,52 1,6E02
CG42685 0,01 16,52 1,3602
CG11037 0,05 16,52 1,3602
CG43776 0,02 16,52 1,0E:02
7pg 0,03 16,52 1,0E02
CG14323 0,05 16,52 1,0E:02
CG3483 0,03 16,52 1,7E02
CG31253 0,03 16,52 1,7E02
CG10051 0,02 16,52 1,1E02
CG13084 0,03 16,52 1,7E02
CG3565 0,06 16,52 1,1E02
CG31459 0,05 16,52 1,1E02
CG16723 0,02 16,52 1,8E02
alphaKap4 0,03 16,52 1,0E:02
CG34177 0,04 16,52 1,8E02
CG42764 0,05 16,52 9,303
CG9806 0,02 16,52 1,6E02
ovm 0,02 16,52 1,6E02
His2A:CG33826 0,10 16,52 1,5E02
CG10459 0,04 16,52 9,7E03
Ir52b 0,03 16,52 1,7E02
CG4704 0,02 16,52 1,6E02
CG33003 0,03 16,52 1,7E02
CG18233 0,03 16,52 1,7E02
CG34040 0,05 16,52 1,4E02
CG30432 0,06 16,52 1,4E02
LysX 0,09 16,52 1,4E02
CG15357 0,09 16,52 1,0E02
mfr 0,01 16,52 1,6E02
CG13251 0,01 16,52 1,502
tey 0,38 16,44 2,4E08
CG30480 0,07 16,42 2,3E04
CG40813 0,24 16,42 4,904
Cabeta 0,97 16,39 0,0E+00
CG18003 1,93 16,39 1,0E10
CG12362 0,05 16,33 2,303
Gsc 0,03 16,33 2,903
CG6927 0,05 16,32 1,8E03
CG43338 0,05 16,26 1,7E04
primo-2 0,10 16,26 4,304
CG43896 0,02 16,17 4,6E03
Rh6 0,36 16,17 8,1E06
FarO 1,95 16,16 3,5E06
Fmrl 35,18 16,15 6,0E13
CheB42a 0,76 16,09 2,3E06
aPKC 18,89 16,08 1,3E05
CG45263 0,68 16,04 0,0E+00
CG30268 0,10 16,04 4,705
CG13409 0,55 16,02 8,6E11
gol 1,68 16,02 0,0E+00
CG32085 0,39 15,98 1,1E06
Vm34Ca 0,20 15,90 9,6E03

CG30103 0,03 15,90 2,502
CG14826 0,04 15,90 2,502
Lip3 0,04 15,85 2,7E02
RpS10a 0,09 15,85 2,7E02
CG13081 0,18 15,80 1,9E03
CG18249 1,09 15,79 1,0E11
Nplp3 113 15,68 4,7E07
Elal 3,37 15,60 0,0E+00
rdgC 0,71 15,60 2,1E15
Or22a 0,17 15,56 1,1E03
CG43076 0,06 15,51 2,6E02
CG15201 18,52 15,50 14E14
CG34355 0,89 15,46 0,0E+00
Hsp60B 0,03 15,44 9,3E03
CG5011 0,13 15,44 9,1E03
Ect3 1,90 15,41 0,0E+00
Muc4B 0,13 1541 9,4E05
CG13482 0,66 15,39 9,2E06
Ms 1,76 15,39 2,4E08
mah 0,05 15,35 4,7603
GABAB-R2 0,89 15,35 0,0E+00
ktub 0,11 15,34 8,3E07
loopin-1 0,06 15,33 9,8E04
Cpr76Bd 0,02 15,29 5,903
CG43740 0,20 15,28 9,6E05
CG6357 8,28 15,28 0,0E+00
CG33223 0,11 15,27 1,4E03
CG44296 0,30 15,26 1,2E03
CG42654 0,24 15,26 6,8E04
CG15347 2,32 15,24 7,508
CG13707 0,19 15,24 5,7E05
aay 12,20 15,22 0,0E+00
Dgk 0,72 15,21 0,0E+00
CG43060 0,07 15,21 1,1E02
CG43755 0,59 15,14 1,5E12
CG31814 0,27 15,13 1,2E11
CG30116 0,84 15,13 0,0E+00
CG13743 0,86 15,13 4,711
CG14418 0,08 15,11 1,3602
CG43111 0,10 15,10 9,6E03
CG32225 0,69 15,10 4,6E09
CG43192 1,56 15,09 3,6E10
CG8837 0,58 15,02 6,5E06
Sardh 0,77 15,01 2,5E10
CG13954 0,35 14,96 0,0E+00
CG10654 0,16 14,92 4,505
CG43139 0,10 14,80 8,7E03
CG10591 0,07 14,76 8,0E:03
Obp73a 0,07 14,74 8,0E03
CG9287 0,04 14,74 5,4E03
CG8568 0,02 14,74 7,6E03
CG44435 0,01 14,74 6,7E03
solo 0,02 14,74 8,7E03
Tango8 0,44 14,74 4,4E03
Eig71Ee 0,05 14,74 6,6E03
CG12698 0,04 14,74 2,5E03
ap 2,21 14,74 0,0E+00
CG8476 0,08 14,74 4,7603
Drep2 0,44 14,73 2,1E15
Scgbeta 0,35 14,72 3,0E07
Cyp4aal 0,38 14,66 4,2E04
CG12851 0,66 14,66 0,0E+00
CG17279 0,28 14,65 4,9E04
CG32107 0,04 14,63 1,6E04
CG14036 0,33 14,63 3,6E04
CG4629 0,59 14,62 9,513
CG16758 14,84 14,62 0,0E+00
Cyp6a2 5,50 14,61 0,0E+00
CG40470 0,64 14,59 2,1E15
CG31088 0,31 14,58 1,5E05
Mdr65 1,88 14,55 0,0E+00
CG9084 0,05 14,55 1,0E02
CG10947 0,29 14,55 2,3E06
betaTry 0,41 14,46 1,9E04
CG33543 0,81 14,45 0,0E+00
CG32655 0,39 14,40 3,4E06
CG4r14 0,04 14,39 6,603
CG13492 0,05 14,39 2,1E05
tor 0,09 14,33 2,3E04
CG13510 0,53 14,28 1,3E05
cmpy 0,07 14,26 3,5E04
beat-lllc 0,53 14,25 2,1E15
dsx 0,64 14,24 0,0E+00
CG17224 3,59 14,20 0,0E+00
TpnC41C 0,34 14,19 1,6E06
CG10029 0,06 14,17 1,8E02
tadr 0,28 14,13 2,2E07
ppk16 0,03 14,13 5,0E03
CG5079 0,51 14,07 5,307
CG9170 0,89 14,07 0,0E+00
CG9919 0,56 14,06 1,9809
Root 0,29 14,06 4,1E09
CG3216 0,03 13,98 2,7E03
CG13442 0,06 13,98 1,8E03
CG43935 0,24 13,98 4,2E03
CG30110 0,19 13,96 9,4E03
Gbs70E 9,54 13,94 0,0E+00
disco-r 0,48 13,90 1,8E12
CG31823 0,07 13,90 1,7E02
hil 0,29 13,86 5,905
CG1988 0,29 13,86 3,0E06
ppk10 0,04 13,81 1,9802
CG11384 0,05 13,80 1,8E03
CG12310 124 13,79 3,3E03
E(sp)m6-BFM 0,09 13,75 9,8E03
PIP5K59B 1,01 13,72 0,0E+00
elF4H2 0,04 13,71 2,0E02
CG11400 5,98 13,70 0,0E+00
CG32121 0,18 13,67 1,9E05
Pask 0,19 13,62 8,3E07
CG32698 0,45 13,59 0,0E+00
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run 0,04 13,56 1,2E03
RpS5b 0,26 13,56 2,1E05
per 0,27 13,53 3,4E-08
CG32944 0,20 13,48 7,807
wisp 0,12 13,47 9,1E-07
HDAC11 0,77 13,44 2,1E07
Ir75d 0,04 13,43 9,1E03
Nrt 1,37 13,41 0,0E+00
pug 8,07 13,39 0,0E+00
CG15824 0,03 13,35 4,0E04
CG12498 0,05 13,35 3,1E02
CheA29a 0,18 13,35 1,3602
comt 1,14 13,21 0,0E+00
CG15096 15,60 13,20 0,0E+00
pirk 0,95 13,20 8,8E13
CG31140 1,26 13,12 0,0E+00
Cpr73D 0,61 13,12 4,8E12
slbo 0,04 13,09 2,903
CG32549 7,71 13,08 0,0E+00
CG33510 0,11 13,05 1,4E03
CG12590 0,03 13,05 3,502
AcCoAS 16,27 13,04 0,0E+00
Nfl 173 13,02 0,0E+00
Timp 7,36 12,97 0,0E+00
Gabat 4,74 12,97 2,1E15
I(3)72Dr 0,34 12,91 1,5E05
CG32040 0,69 12,89 4,6E09
Ir85a 0,43 12,84 6,8E08
CG12983 0,02 12,79 6,6E03
CG4753 1,46 12,78 0,0E+00
GstE9 11,81 12,77 0,0E+00
CG34291 13,38 12,72 4,2E06
CG3699 8,22 12,70 2,4E09
CG8051 1,43 12,69 0,0E+00
Prosbeta2R2 0,06 12,61 2,4E02
Prx2540-2 7,49 12,60 0,0E+00
fon 17,97 12,57 0,0E+00
sug 1,20 12,56 1,2E09
CG17199 0,03 12,56 2,502
CG41242 0,10 12,56 2,8E02
CG6409 4,97 12,52 7,0E09
yellow-d 4,57 12,51 1,2E07
cDIP 2,67 12,50 0,0E+00
bol 1,46 12,47 0,0E+00
Spn28Db 0,15 12,45 2,4E03
CG6912 4,97 12,43 0,0E+00
CG5048 0,17 12,41 2,303
CG3999 1,33 12,40 5,5E13
CG33307 1,54 12,39 1,1E10
Sytl4 0,28 12,38 2,7E09
goddard 0,08 12,36 2,6E02
epsilonTry 0,06 12,36 2,5E-02
LysD 0,09 12,36 1,8602
CG13617 0,02 12,36 1,8E02
SmydA6 0,03 12,36 1,8602
CG17570 0,05 12,36 2,5E02
djl 0,04 12,36 2,2E02
CG43925 0,16 12,36 1,502
Cpr92A 0,03 12,36 2,2E02
CG34205 0,05 12,36 1,4E02
CG10317 0,04 12,36 2,1E02
CG17571 0,04 12,36 2,2E02
CG9083 0,04 12,36 1,7E02
Nmdar2 0,44 12,35 0,0E+00
Ir60e 0,13 12,30 8,3E04
prt 0,13 12,30 1,904
CG4950 1,64 12,28 15E11
CG11211 0,11 12,27 1,0E02
CG33673 0,10 12,27 1,4E02
CG6138 0,09 12,27 1,2E02
Ppm1l 0,05 12,27 8,2E03
Obp19c 0,08 12,27 1,0E:02
CG31327 0,02 12,24 1,4E02
llp5 0,44 12,24 7,8E03
CG43049 0,05 12,23 3,2E02
SerT 0,16 12,21 4,4E07
CG14431 0,36 12,20 1,0E14
yellow-g 0,09 12,20 9,7E04
CG32483 0,08 12,20 1,2E03
CG3726 0,59 12,20 2,510
CG43775 0,02 12,19 3,0802
CG34256 0,29 12,15 7,2E05
Adhr 2,37 12,13 1,6E11
CG30203 0,25 12,13 4,2E07
CG33468 0,09 12,04 3,2E02
PGRPSC2 0,24 12,04 1,1E03
CG18128 0,39 12,03 3,4E06
CG10031 3,66 12,03 0,0E+00
CG12256 0,33 12,00 3,4E05
CG10513 6,23 12,00 8,7E05
Ror 0,36 11,90 3,0807
CG18467 1,05 11,90 2,0E12
slam 0,19 11,87 9,6E05
CG5160 0,15 11,84 2,904
dve 0,24 11,83 4,9E07
CG31921 0,41 11,82 4,510
CG3790 0,48 11,77 8,907
Obp83ef 0,57 11,75 8,6E06
VepD 0,46 11,74 1,8E05
Dhc93AB 0,02 11,74 1,4E04
CG14615 1,68 11,72 2,6E13
Slob 1,22 11,71 0,0E+00
CG3014 0,13 11,70 3,6E03
CG15047 0,06 11,65 2,2E02
CG34258 0,23 11,62 2,2E03
CG31663 0,53 11,62 2,5E06
Trpgamma 0,05 11,60 2,7E04
CG44008 1,95 11,54 4,2E11
Kua 0,19 11,50 2,6E06
Nplp2 322,74 11,48 6,907
Nep3 0,81 11,47 4,0E13

pes 1,97 11,45 0,0E+00
Liprin-gamma 137 11,43 0,0E+00
Pkc53E 1,03 11,43 0,0E+00
CG15739 0,65 11,40 2,308
CG42855 0,90 11,40 4,308
PICK1 0,33 11,38 2,6E06
Ord6a 0,08 11,36 2,6E03
CG12309 0,10 11,36 3,1E04
CG5781 0,20 11,35 5,6E04
CG31778 2,04 11,35 2,3E09
Myo28B1 0,06 11,32 1,9805
CG43085 1,18 11,24 1,2E06
Mal-B2 4,76 11,22 0,0E+00
NimC2 0,23 11,20 1,2E06
orb2 1,27 11,18 0,0E+00
nec 9,74 11,12 0,0E+00
Cadg89D 0,02 11,09 2,2E03
CG14417 0,11 11,08 4,9E03
CG12038 0,24 11,05 4,005
CG9510 2,26 11,00 2,1E15
DIP-epsilon 0,34 10,99 8,1E06
lab 0,07 10,98 5,0E04
CG32354 0,28 10,97 1,307
CG13539 0,21 10,93 3,1E04
2mit 0,70 10,93 0,0E+00
CCHa2r 0,07 10,93 3,6E04
scpr-C 0,50 10,90 2,405
CG31689 5,97 10,86 0,0E+00
pdm2 0,09 10,84 1,1E05
CG6044 1,08 10,83 74E11
Cyp305al 8,86 10,83 0,0E+00
CG7368 0,06 10,80 15603
CG31773 0,02 10,80 4,2E02
CG30325 0,15 10,79 1,3E04
CG3339 0,02 10,78 5,0E04
CG30222 0,04 10,74 2,4E02
CG14141 0,68 10,73 3,0E05
CG8248 0,42 10,73 4,2E06
SlIFa 0,52 10,71 2,2E03
Dh31-R 0,27 10,70 5,5E05
CG11768 0,13 10,70 1,008
CG34155 0,41 10,68 4,4E05
CG42319 0,52 10,66 1,011
CG9961 0,09 10,65 1,4E02
CG34328 0,40 10,65 8,6E04
CG42516 0,51 10,62 4,007
gammasnap2 0,33 10,62 2,9E05
Ugt86Dd 6,05 10,61 2,8E07
Sesn 343 10,60 0,0E+00
Pcyt2 1,71 10,56 8,1E12
betaTub85D 0,07 10,55 1,502
CG4250 19,23 10,54 1,7E10
Ance-3 4,38 10,54 0,0E+00
CG13326 0,03 10,53 2,4E02
CG11786 0,23 10,52 2,4E03
CG31752 0,04 10,51 2,2E02
Gr5a 0,05 10,51 1,502
CG5550 0,08 10,51 1,4E02
can 0,02 10,51 1,302
Itl 3,50 10,51 4,6E10
CG34402 0,04 10,49 9,8E03
CG13937 2,48 10,49 0,0E+00
CG15564 0,07 10,45 5,1E03
CG43062 0,51 10,43 7,6E05
NTSE2 1,14 10,43 59E11
unc-104 5,38 10,42 0,0E+00
CG6675 0,15 10,42 2,8E04
CG14234 0,08 10,40 5,8E05
bol 0,30 10,39 3,0E05
CG18449 0,37 10,39 4,8E04
CG13116 7,24 10,36 0,0E+00
ey 0,16 10,33 3,0E05
Or65¢c 0,10 10,33 4,6E03
laza 0,83 10,30 4,1E07
mtsh 0,06 10,24 9,6E03
CG6184 0,18 10,23 7,6E05
CG6908 3,43 10,23 2,7E12
bdl 1,74 10,21 2,1E15
CG12768 0,33 10,21 9,6E06
CG6761 0,05 10,20 2,6E03
tau 0,90 10,18 6,3E15
CG7191 0,12 10,16 4,2E03
CG42369 6,21 10,14 5,511
Frg2 0,82 10,13 0,0E+00
CG13488 0,27 10,12 1,2E04
Tsp42Ec 0,13 10,11 4,6E03
CG12520 0,06 10,11 2,2E02
CG3526 0,09 10,10 1,4602
CG8292 0,25 10,09 2,6E04
Ptp36E 0,82 10,07 1,309
Vha68-1 3,23 10,06 0,0E+00
Pk34A 0,10 10,03 1,302
CG16749 0,20 10,02 1,4E03
[ _glec 4,67 10,00 0,0E+00
ldgfl 8,87 10,00 0,0E+00
CG7509 0,62 9,99 9,8E06
CG46307 0,07 9,95 5,7E03
CG17127 0,48 9,94 1,6E04
CheB42b 0,29 9,93 1,5E03
Obp57b 0,54 9,92 1,1E03
EstQ 2,25 9,91 1,0E13
Or7la 0,47 9,89 2,0E05
CG32631 0,04 9,88 3,402
CG13965 0,08 9,88 3,4E02
bin 0,02 9,88 4,8602
Ir67c 0,03 9,87 3,6E02
gammaTub37C 0,03 9,87 2,802
Or4sb 0,04 9,87 3,7E02
CG13474 0,09 9,87 3,7E02
CG13898 0,07 9,87 3,3E02
Spn38F 0,04 9,87 3,302
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CG33463 0,11 9,87 3,3E02
CG14321 0,07 9,87 4,1E02
CG13004 0,54 9,87 5,608
CG1774 0,92 9,83 8,2E11
whip 0,29 9,82 6,504
CG42819 0,16 9,81 1,6E02
Galk 5,36 9,81 0,0E+00
CG10621 3,03 9,80 6,809
CG10257 0,29 9,78 2,7E05
CG32687 1,72 9,77 0,0E+00
CG5062 0,61 9,76 1,2E07
Thor 29,27 9,76 0,0E+00
CG13538 0,05 9,74 4,802
CG7381 0,07 9,73 1,2E03
Cpra7ef 0,02 9,72 4,802
CG10827 0,09 9,70 8,0E03
AttB 0,98 9,70 1,6E05
fend 1,10 9,69 2,0E14
CG42263 0,43 9,67 1,5E04
Jon25Biii 0,14 9,66 1,3602
CCKLR17D3 0,10 9,62 8,1E04
sage 0,34 9,61 6,6E-06
CG32187 0,08 9,60 1,2E02
TfAP-2 0,19 9,58 8,2E05
DptB 1,88 9,58 6,4E05
CG5458 0,55 9,57 1,4E05
CG4661 0,29 9,54 4,8E06
CG42514 1,49 9,51 0,0E+00
CG15803 0,20 9,50 7,207
CG15530 0,04 9,46 1,7602
Teh4 0,16 9,43 1,3E04
CG7763 2,01 9,41 3,1E07
CG14397 0,19 9,41 2,1E02
CG6421 0,17 9,39 3,2E02
CG9121 0,36 9,38 1,1E06
Pfrx 4,52 9,37 0,0E+00
CG42337 0,57 9,36 8,4E14
sens 0,36 9,36 2,4E-04
CG31808 3,03 9,33 0,0E+00
CG46306 0,50 9,32 1,3E06
CG9498 4,29 9,29 0,0E+00
CG3829 3,54 9,29 0,0E+00
HP1D3csd 0,33 9,29 1,8E03
CG11668 0,72 9,26 3,2E05
CG7335 0,28 9,22 4,503
CG14694 0,05 9,20 2,5E02
CG43116 0,09 9,19 2,8E02
Gréla 0,04 9,19 2,1E02
CG31288 0,42 9,18 8,8E04
CG15465 0,57 9,17 0,0E+00
CG5804 0,51 9,16 3,4E03
Cda9 0,12 9,15 2,6E03
pdm3 0,64 9,15 2,2E07
CG18675 0,08 9,13 2,303
kek6é 0,61 9,11 0,0E+00
CG11841 0,54 9,10 3,804
daw 1,61 9,08 6,914
Dhit 0,48 9,07 1,0E09
Oamb 0,31 9,07 1,2E09
CG42655 0,14 9,02 3,2E02
CG32809 1,11 8,99 0,0E+00
CG11317 0,38 8,99 9,6E06
cep290 0,03 8,96 1,3E03
CG1850 0,15 8,95 9,804
CG14421 0,08 8,94 3,4E02
CG5348 0,24 8,93 5,2E06
CG1544 1,75 8,92 0,0E+00
CG44006 0,16 8,91 3,1E03
sinah 0,07 8,88 8,5E03
hoel 1,39 8,87 9,1E10
ss 0,07 8,86 3,1E03
Prx2540-1 6,28 8,81 2,1E15
CG12769 0,32 8,81 3,011
spidey 6,73 8,77 0,0E+00
CG42331 0,11 8,74 1,6E05
CG34287 0,13 8,71 4,503
CG18135 9,10 8,70 0,0E+00
mthl15 0,09 8,70 9,6E04
DIP-iota 0,16 8,70 2,7E03
CG42458 0,06 8,68 6,3E04
CGA4757 9,02 8,66 0,0E+00
CG7149 0,81 8,64 8,3E15
OctbetalR 0,37 8,61 5,514
CG17764 0,50 8,59 2,4E04
FMRFa 0,11 8,57 6,0503
LpR2 7,26 8,57 3,2E14
Cyp313al 0,17 8,56 2,504
Ndael 2,90 8,55 8,8E14
path 10,28 8,52 0,0E+00
CG13578 0,20 8,51 3,0E03
CG4133 0,20 8,50 3,2E04
Rab32 1,45 8,50 0,0E+00
Kif3C 0,29 8,50 2,3E08
Grd 0,16 8,50 1,5E06
CaalphalD 1,08 8,46 3,1E12
CG42507 0,27 8,45 2,903
fax 13,76 8,43 2,6E14
CG13203 0,05 8,43 3,7E02
CG6465 0,20 8,42 6,0503
CG31145 2,27 8,41 0,0E+00
CG3306 0,22 8,41 8,7E04
Acer 3,77 8,39 0,0E+00
CG7742 0,22 8,38 4,1E05
CG14606 0,09 8,38 2,4E02
CG6870 0,52 8,37 1,504
Ets21C 0,23 8,30 6,507
Blimp-1 1,90 8,28 0,0E+00
VGAT 0,49 8,27 3,0E09
iotaTry 0,18 8,26 1,0E:02
Calx 0,64 8,24 1,1E13
7B2 4,55 8,23 3,2E14

CG14402 0,03 8,22 5,0E02
Spn53F 0,04 8,22 4,7E02
eas 5,07 8,21 0,0E+00
Tb 0,10 8,17 2,0e02
CG12913 0,03 8,14 1,2E02
CG4408 3,11 8,14 4,6E04
CG6931 0,10 8,14 1,3602
CG8918 0,11 8,10 1,8603
CG5002 0,69 8,10 1,2E08
Fmo-2 2,85 8,10 5,9E13
CG13083 0,07 8,10 2,2E02
fs(YN 0,08 8,10 1,5E04
CG14933 8,35 8,08 11E11
CG17991 0,46 8,08 4,1E05
kee 2,70 8,08 0,0E+00
Lsp2 116,49 8,08 6,4E05
CG10702 0,49 8,00 2,6E06
CG30271 0,06 7,98 6,7E03
Cyp9b2 8,75 7,96 0,0E+00
Kah 0,14 7,93 3,3E04
Adh 74,38 7,93 1,6E06
AstGR2 0,07 7,93 1,2E03
topi 0,10 7,91 1,3E03
CG32573 0,19 7,91 2,904
CG6059 0,05 7,91 8,903
CG11635 0,34 7,87 1,3603
CG32815 0,32 7,85 1,7E06
stum 0,02 7,84 7,003
CG15666 0,07 7,81 1,9E03
vl 0,14 7,80 6,5E05
azot 0,35 7,80 1,0E03
CG15233 0,83 7,79 1,4E05
CG6834 157 7.79 2,2E08
CG10970 0,55 7,76 1,4E06
SP2353 0,75 7,76 0,0E+00
GIcATP 1,96 7,76 3,1E10
CG33914 0,09 7,74 8,1E03
gogo 0,10 7,71 4,0E05
eys 0,95 7,69 1,2E13
CG11638 0,33 7,67 1,8604
CG32686 1,06 7,66 5,0E14
CG40472 2,81 7,64 7,7E05
CG5267 0,34 7,63 5,1E04
CG8834 0,07 7,62 1,1E02
CG13408 0,32 7,60 1,3E04
Galt 6,54 7,57 0,0E+00
CG4797 4,81 7,56 0,0E+00
CG1667 5,37 7,55 2,1E15
CG8958 0,16 7,54 4,7E04
CG12057 0,17 7,53 1,602
MtnE 0,75 7,52 9,6E04
CG6661 0,05 7,51 2,5602
spab 0,47 7,50 3,6E03
CG31627 0,28 7,50 6,2E03
CG18095 0,23 7,47 1,1E02
CG4607 5,16 7,43 0,0E+00
CG16739 0,21 7,43 2,1E02
CG13708 0,13 7,43 7,0E05
CG15202 0,54 7,40 9,2E05
CG31809 0,13 7,38 4,4E03
SdhBL 0,08 7,38 1,4E02
CG13077 0,55 7,37 5,8E05
CG14015 0,03 7,35 3,502
ppk1l 0,02 7,35 4,502
CG8945 0,02 7,35 3,902
CG11619 0,20 7,33 3,7E04
CG13907 2,41 7,33 0,0E+00
CG17816 1,19 7,33 2,1E15
CG31115 1,09 7,31 2,8E05
RYaR 0,09 7,30 3,903
CG7916 0,23 7,29 1,6E03
CG14629 23,51 7,28 5,0E12
CG44251 0,13 7,28 3,8E03
P5cr-2 142 7,27 1,3E06
MFS14 4,72 7,27 0,0E+00
CG34138 0,31 7,27 9,4E03
CG34376 2,90 7,27 0,0E+00
CG3812 0,41 7,25 1,3E05
vis 0,20 7,24 1,902
CG12105 0,35 7,23 7,4E07
CG43901 0,59 7,20 6,2E12
CG17177 0,04 7,20 1,7E02
CG9447 0,11 7,19 2,7E03
Nhe2 121 7,17 8,3E15
sr 0,35 7,17 2,4E07
CG14044 0,09 7,17 9,0E03
sens2 0,13 7,16 4,3E04
Cyp6al9 0,12 7,14 9,904
cpo 1,27 7,11 2,1E15
CG32811 0,19 7,11 4,8602
CG8785 3,53 7,10 1,6E09
CG4306 1,68 7,10 1,1E07
smp-30 2,98 7,09 1,6E06
CG14990 0,80 7,08 6,504
Hn 13,97 7,07 8,2E10
Wnt4 0,11 7,07 7,1E04
CG14340 0,21 7,06 2,8E03
CG13405 0,14 7,05 1,6E02
CG14000 0,15 7,05 3,6E03
TrpAl 0,05 7,05 1,1E03
Semala 1,35 7,04 0,0E+00
CG18067 21,83 7,03 1,911
CG34051 0,18 6,99 1,4E02
Snmpl 1,59 6,98 2,6E09
CG32204 0,49 6,98 4,1E07
CG13870 0,05 6,98 1,9802
Spn28Da 0,08 6,97 1,7E02
Cpr50Ca 0,03 6,97 2,7E02
otu 0,05 6,97 5,503
CG4725 1,02 6,97 2,1E11
CG15431 0,33 6,94 1,4E09
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Rbp9 1,89 6,89 4,2E10
CG1628 1,15 6,86 1,3E08
CG5527 0,36 6,86 8,7E05
CG9270 0,22 6,86 1,6E04
ppk25 0,50 6,84 1,2604
CG14834 0,25 6,83 5,803
CG9760 0,11 6,83 3,3E03
vg 0,30 6,83 6,5E06
Ntl 0,75 6,81 4,8E08
alpha-Est7 14,06 6,81 0,0E+00
oc 0,06 6,81 1,2E03
Gbeta5 0,25 6,80 6,504
NaCP60E 2,27 6,79 4,2E14
CG14797 0,16 6,78 3,504
elav 129 6,78 0,0E+00
AstA-R1 0,25 6,77 1,3603
CG15890 0,21 6,76 3,0E05
CG33474 0,11 6,74 2,6E02
CG33494 3,67 6,73 1,9E08
CG7848 0,08 6,72 6,0E03
amn 0,78 6,72 0,0E+00
rdo 0,47 6,69 1,2E09
CG5432 0,04 6,68 4,502
CG33723 0,14 6,68 4,6E02
CG15599 0,02 6,68 4,502
CG45066 0,07 6,68 4,502
Pdpl 3,58 6,67 14E14
hwt 0,63 6,66 2,7E10
CG13658 0,20 6,65 2,4E03
CG12914 0,33 6,65 1,5E03
CG6405 0,23 6,62 1,3E03
CG1537 0,13 6,61 2,8E02
NK7.1 1,58 6,59 0,0E+00
Shal 0,53 6,58 4,0E07
CG14937 0,22 6,58 1,903
CG42523 0,07 6,57 4,8E02
CG3655 5,13 6,56 1,9E10
CG6191 8,22 6,56 6,5E10
Tsp29Fa 0,52 6,55 3,2E03
tow 0,26 6,55 6,5E04
CG34423 2,49 6,55 8,4E07
Tsp68C 0,11 6,54 7,6E03
Cyp4pl 4,98 6,54 5,6E10
gsbn 0,04 6,54 2,4E02
sNPFR 0,41 6,54 5,7E08
CG31454 0,05 6,51 2,2E02
CG7378 2,23 6,49 4,2E12
Ims 0,17 6,49 5,803
p38c 0,26 6,48 9,8E04
CG3104 0,16 6,48 3,4E04
CG43175 0,26 6,47 9,903
mtrm 0,20 6,47 3,5E03
Cyp4ac2 1,09 6,47 2,6E07
ACXD 0,07 6,46 7,903
CG4723 1,08 6,45 3,8E09
CG14372 0,42 6,43 9,0E07
Obp83cd 112 6,42 2,4E05
Nha2 1,15 6,41 4,2E09
dy 0,05 6,41 1,3602
CG17669 0,06 6,41 3,2E02
CG18477 0,14 6,38 6,7E03
RSG7 0,57 6,37 1,2E10
CG12766 0,15 6,36 1,1E02
CG8128 1,89 6,36 1,3E08
|_alpha-Est2 1,04 6,36 6,507
ymp 0,28 6,36 2,1E04
CG14630 1,29 6,35 4,2E05
Rbpl-like 2,59 6,34 8,2E11
CG32544 0,59 6,34 5,903
CG15771 2,77 6,33 0,0E+00
CG6974 0,16 6,32 3,0E02
CG34054 0,41 6,32 7,1E03
CG2678 0,12 6,31 2,4E03
Dh44-R2 0,27 6,30 2,6E04
LpR1 2,62 6,30 0,0E+00
CG2127 0,28 6,29 9,7E04
Ptp99A 2,06 6,28 2,2E14
CG2898 0,82 6,27 6,3E06
nvy 0,22 6,23 3,0E04
atk 0,15 6,21 2,904
unc-13 2,43 6,19 12E11
CG13733 0,20 6,18 8,5E03
CCAPR 0,30 6,16 3,304
MtnA 66,26 6,15 2,905
Gagr 0,23 6,15 5,504
Cyp6gl 14,90 6,14 1,3603
Lsd-1 6,23 6,14 7,909
CG2254 2,85 6,14 6,0E07
CG14448 0,09 6,12 3,7E02
retn 0,12 6,12 4,2E04
CG12016 1,96 6,12 0,0E+00
CG14406 0,87 6,11 2,1E04
CG12896 3,66 6,10 2,505
CG3868 0,08 6,10 2,902
CG13375 0,73 6,10 1,2E10
CG32681 0,65 6,08 1,2E13
Gr43a 0,14 6,08 7,503
CG16886 0,36 6,07 1,6E04
Cpr62Bb 4,41 6,07 3,2E08
CG44838 0,91 6,07 1,0E11
Spn43Ad 1,20 6,06 4,1E07
niki 0,10 6,06 1,5E02
CG2533 0,43 6,06 1,5E03
CG4325 0,48 6,06 1,5E03
CG14183 0,28 6,05 1,1E03
CG32333 0,21 6,04 1,7E05
CG12224 0,58 6,04 7,805
dprl7 0,29 6,04 9,3E06
CG12338 2,75 6,03 7,1E07
mdy 1,72 6,01 1,0E14
CG13982 0,07 6,01 1,1E02

fs(h 9,81 5,97 1,3E03
Gyc89Da 0,06 5,94 2,2E02
Tena 1,07 5,93 1,0E11
[ Itgbn 0,61 5,91 2,1E06
cuff 0,15 5,89 5,7E03
Galphao 1,77 5,88 4,2E15
Scp2 4,94 5,86 4,5E04
CG31248 1,52 5,86 1,9E05
GstE2 0,74 5,86 4,5E03
Spl 0,28 5,85 3,7E03
svp 0,88 5,85 2,1E10
pre-mod(mdg4)-Y 0,20 5,85 3,4E03
cv-d 3,06 5,84 3,1E10
CG32091 5,75 5,82 4,3609
unc-13-4A 0,44 5,81 2,4E08
CG31323 0,23 5,80 1,9E04
Tep5 0,08 5,80 1,8E02
CG13437 0,34 5,80 2,8E03
PIP82 1,18 5,80 17E11
fuss 0,42 5,80 2,2E07
CG8301 0,40 5,80 4,0E06
Gr77a 0,91 5,79 3,904
CG43845 0,76 579 5,904
Cadps 4,10 5,78 0,0E+00
CG40485 0,31 577 3,904
tld 0,19 5,75 9,903
CG17189 1,15 5,75 1,8E04
CG32719 0,03 5,75 4,6E02
Arle 0,14 5,74 3,502
CG11269 0,24 5,74 3,302
CG8407 0,13 574 3,7E02
Cpr 30,24 5,73 1,007
Tsp29Fb 4,58 571 2,908
CG31030 1,74 5,70 3,309
Cyp4e2 15,71 5,68 7,1E11
CG43236 1,83 5,67 2,1E03
CG30046 1,25 5,63 1,7E06
CG13074 0,10 5,62 1,4E02
CG6424 2,78 5,61 1,3E13
Pde9 0,93 5,58 1,2E13
mspo 0,60 5,56 3,4E06
CG7220 5,25 5,55 0,0E+00
GNBP2 0,96 5,54 2,2E05
CG3984 3,00 5,54 3,913
norpA 3,44 5,54 4,1E13
CG34424 2,97 5,52 8,9E:04
CG46315 2,66 551 3,6E11
lectin-33A 0,38 5,49 7,1E03
CG30378 0,26 5,49 2,903
CG34193 0,06 5,49 3,302
twz 0,29 5,48 1,1E03
CG9279 0,62 5,47 1,1E09
CG31097 0,34 547 2,902
CG33643 0,72 5,47 1,0E02
Ih 1,70 547 1,6E14
CG7084 0,37 5,45 7,6E03
ade3 6,06 5,42 2,0E11
aop 2,91 5,42 7,7E13
Achl 0,53 541 4,8E07
CG34134 2,51 5,41 4,505
mthl2 2,27 541 1,0E05
CG32392 0,11 5,40 6,403
CG3253 0,12 5,40 8,5E03
PpD6 0,40 5,40 9,4E03
CG6688 0,40 5,38 5,7E03
CG15630 0,99 5,37 5,107
ACC 27,39 5,34 3,4E06
Spn43Ab 15,97 5,33 7,012
CG40178 3,80 5,33 3,1E13
CG11459 0,60 5,32 1,4E04
CG15186 0,10 5,32 3,8E03
CG4238 0,72 5,32 4,3E09
Ubc84D 0,31 5,32 2,1E02
mei-W68 0,77 5,31 4,9E07
CG2854 0,13 5,31 1,3602
CG3987 0,80 5,31 2,8E05
CG5958 6,98 5,31 8,8E08
CG14186 0,49 5,30 1,1E04
alpha-Est4 0,21 5,30 5,403
CG30334 0,95 5,30 3,6E03
CG32305 0,11 5,30 2,603
Ppcs 143 5,30 4,6E14
rib 0,03 5,30 3,0802
CG6225 0,47 5,28 4,4E04
Cypl2cl 0,42 5,27 6,3E04
CG11893 0,41 5,26 1,0E03
CG4666 5,85 5,26 4,6E08
Bx 0,69 5,24 9,510
bab2 1,12 5,24 2,8E11
Acox57Dp 1,78 5,23 1,3E09
CG5991 3,98 5,23 2,8E10
Neto 0,20 5,22 1,5E04
CG11313 0,13 5,22 2,502
Tob 121 5,21 2,7E12
CG6415 1,69 5,20 4,0E04
msi 1,45 5,20 1,1E12
CG17841 7,99 5,20 5,9E13
CG11594 2,85 5,19 1,0E07
t 1,87 5,18 4,0E06
GIut4EF 3,54 517 4,5E10
Cypl2a4 4,20 5,16 3,307
tio 0,23 5,16 2,1E05
axed 0,62 5,16 2,1E05
Gpb5 0,64 5,16 2,4E03
mei-P26 2,28 5,16 2,6E09
CadN 1,35 5,16 5,6E10
Asator 1,90 5,16 3,1E12
CG30273 0,87 5,14 2,8E03
CG7841 1,27 5,14 3,4E08
tm2 0,07 5,14 4,4E02
CG3376 3,57 5,13 2,1E15
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CG30357 1,04 5,12 6,1E06
twit 0,35 511 1,4E02
Gr39a 0,79 5,10 2,7E08
CG42846 3,87 5,10 5,8E05
rdgA 2,11 5,09 4,911
CG42751 0,38 5,09 4,402
jtb 1,09 5,08 4,6E03
CG4565 0,42 5,08 5,503
srp 171 5,07 1,507
Glutl 1,74 5,07 2,0E14
AdipoR 17,62 5,03 19E11
CCHal 0,77 5,02 1,4E03
CG4842 0,36 5,01 1,0E02
CG14516 0,44 5,01 3,7E06
CNMaR 0,42 5,00 5,1E05
dtr 0,10 5,00 6,603
Lgrl 0,23 5,00 4,503
Glt 21,90 4,99 3,0E06
CG4822 2,60 4,95 6,4E08
CG17124 5,23 4,94 2,8E12
Mtp 4,55 4,94 3,512
moody 4,35 4,93 8,613
darl 3,41 4,93 1,8E11
Pzl 0,03 4,93 2,502
vip7 0,52 4,92 2,802
CG10801 0,19 4,92 9,1E03
bwa 1,07 4,92 8,8E07
CG5071 0,65 4,89 7,4E08
Culd 117 4,88 2,8E05
Irk3 0,33 4,88 4,7E02
Gcle 5,46 4,87 4,8E12
Lsd-2 12,80 4,87 1,8E08
CG43291 0,07 4,87 4,0E02
CG7387 0,32 4,87 1,402
Gale 7,74 4,87 1,5E08
Gbpl 3,88 4,87 1,3E05
Tmc 0,21 4,86 3,2E04
CG42763 0,55 4,85 9,9E03
Rh50 2,51 4,85 2,6E06
CG11664 0,38 4,85 5,6E03
Cyp4acl 2,34 4,84 1,5E08
CG30345 1,13 4,83 2,5E06
Tsp42Ea 13,33 4,83 2,5608
Tpc2 0,10 4,82 3,8E02
CG7646 1,73 4,82 4,8E06
Proc 1,77 4,81 3,6E:08
smal 0,48 4,81 2,7E05
slow 1,07 4,80 2,0E06
CG43340 2,21 4,79 2,6E08
ine 3,49 4,78 3,6E:08
CG10550 17,42 4,77 1,4E10
CG10694 0,24 4,77 4,2E02
Cyp4d2 157 4,76 8,9E10
Lectin-galC1 4,86 4,75 1,503
Ent3 0,48 4,74 1,4E05
ppl 6,87 4,74 5 7607
CG4741 0,12 4,73 2,502
CG7272 23,31 4,72 2,9E11
CG32219 0,29 4,71 2,2E02
CG15203 1,69 4,70 5,6E04
CG30269 0,82 4,69 2,303
CG31161 0,09 4,69 4,4802
CG17118 0,15 4,68 4,7E02
CG5793 3,50 4,68 1,4E07
Ids 0,21 4,68 1,4E02
zfhl 1,38 4,68 7,1E07
CG14687 3,23 4,67 2,2E04
Tim17b1 1,43 4,67 7,904
Srpk79D 0,87 4,66 7,6E07
Mctp 1,01 4,66 3,8E10
CG32006 0,15 4,65 3,2E02
CG31777 5,62 4,65 5,904
pre-mod(mdg4)-N 0,27 4,64 8,8E03
CG6006 1,67 4,63 3,7E07
CG12926 1,18 4,62 1,6E04
trk 0,29 4,62 2,0E02
UGP 20,10 4,59 3,5608
Irk1 2,10 4,58 1,4E05
CG33947 0,51 4,58 2,0803
pn 1,51 4,57 5,0E05
NimB2 14,17 4,57 1,4E13
CG9628 25,26 4,56 2,909
CG10063 0,22 4,56 2,602
CG8136 0,18 4,55 2,2E02
CG4669 0,80 4,54 5,0E06
CG3961 3,21 4,53 4,2E08
Spn31A 0,64 4,51 2,3E02
CG42795 1,36 4,51 2,511
Reph 1,43 4,50 6,6E12
CG44385 0,79 4,50 8,7E04
cnn 1,44 4,49 1,3E08
CG9123 0,35 4,48 2,303
FASN1 85,19 4,47 2,0E04
Tangol3 3,21 4,47 1,1E10
seq 0,62 4,44 1,2E03
Gpol 7,44 4,44 4,4E11
ND-49L 0,40 4,42 5,503
NimB3 1,25 4,42 8,0E03
CG30485 0,08 4,42 1,902
CG30283 1,96 4,41 3,4E05
CG4297 1,77 4,40 6,6E12
CG42340 0,19 4,39 5,1E04
CG43093 1,33 4,38 2,903
nmo 1,75 4,37 1,2E10
CG15117 0,85 4,37 2,2E05
MESR3 3,85 4,36 3,5E08
nord 0,11 4,36 2,6E02
il 1,18 4,36 5,3E06
CG5466 0,42 4,35 3,7E03
CG11899 6,51 4,35 4,0E08
CG18754 0,17 4,34 1,7E02

stas 3,25 4,33 5,1E10
Cyp12b2 2,37 4,33 1,5E06
CG44405 0,31 4,32 3,1E03
Lor3 0,10 4,32 2,1E02
hoe2 0,64 4,32 3,3E03
CG12990 0,34 4,28 1,5E03
CG13618 0,98 4,28 4,3602
CG13894 0,17 4,27 2,302
CG11353 0,10 4,27 1,8E02
su(r) 2,30 427 5,7£06
CG12728 3,58 4,25 3,1E05
hubl 0,11 4,25 3,302
CG30287 2,05 4,24 2,3E05
CG31780 0,16 4,24 2,7E02
CG7510 5,86 4,23 1,4E08
Ugt36Bc 6,09 4,21 3,2E08
CG42402 1,38 4,21 5,0E07
CG42456 1,90 4,20 1,9E06
Ac13E 1,10 4,20 2,6E07
ebdl 0,70 4,20 2,2E04
LManll 12,68 4,20 1,1E09
CG18336 0,40 4,17 3,1E02
olf186-M 3,66 4,16 1,4E06
MtnD 1,15 4,16 3,4E02
eyg 0,28 4,15 1,1E02
Adgf-A 1,80 4,15 2,503
CG4615 172 4,14 5,904
CG13606 0,93 4,14 2,7E03
CG11825 0,75 4,14 3,302
CG16852 0,29 4,13 4,3602
CG13293 0,15 4,13 5,4E03
CG43110 0,25 4,13 8,0E:05
CG5577 2,28 4,12 5,8E07
CG10383 5,95 4,12 6,8E10
NKCC 184 4,11 3,1E04
CG11089 10,64 4,10 2,5E09
Cyp49al 0,60 4,10 2,7E04
CG30148 0,79 4,10 7,6E03
dnc 2,49 4,09 4,1E08
CG13430 0,80 4,09 2,303
Cyp4s3 0,65 4,08 6,4E04
CG10960 6,09 4,08 1,2E09
Gpdh 18,23 4,07 9,2E08
CG11883 1,62 4,06 5,4E09
CG30503 0,46 4,06 5,503
obst-J 0,17 4,06 4,402
CG34371 0,78 4,06 4,6E05
CG17075 0,59 4,05 1,9E07
AttA 0,37 4,05 3,902
Lapl 2,91 4,03 5,5E07
CG30054 2,06 4,02 5,0E05
CG42240 2,89 4,02 1,5E08
fat-spondin 10,31 4,02 2,6E06
egh 5,14 4,02 3,1E10
CG31805 0,40 4,02 5,903
CG5955 1,00 4,01 1,7602
Cnx14D 0,28 4,00 3,8E03
ScwW. 0,24 4,00 4,2E02
CG6026 0,10 4,00 7,503
insc 1,46 3,99 3,510
mim 2,62 3,97 1,5E08
CG13641 1,24 3,97 1,7E02
CG33293 1,04 3,97 8,5E03
pre-mod(mdg4)-E 0,45 3,97 3,0E02
CG10472 0,39 3,96 3,2E02
Mos 0,19 3,96 5,0802
Efhcl.1 0,10 3,96 3,902
CG5245 0,33 3,96 1,8602
mino 8,35 3,95 6,1E08
CG17270 0,58 3,95 3,503
DAAM 1,00 3,94 2,6E06
HexA 10,17 3,93 3,6E10
CG9821 16,86 3,93 2,2E06
Spn42Dd 517 3,92 14E11
CG10793 0,73 3,92 2,403
CG4259 2,89 3,92 2,2E04
Dif 3,91 3,90 4,6E10
CG43646 0,85 3,89 3,302
rha 0,07 3,89 3,502
Fhos 2,61 3,89 9,9E11
sei 0,68 3,89 2,7E05
CG13397 0,86 3,88 3,8E05
CG33235 0,05 3,87 4,0E:02
CG13843 0,22 3,86 3,902
CG14441 1,72 3,85 1,2E09
wirw 1,83 3,84 2,1E05
I(3)72Dp 0,77 3,83 3,7E04
spdo 0,20 3,83 2,7E02
shf 1,05 3,83 4,9804
Sik2 0,56 3,82 6,7E04
Dhc16F 0,03 3,82 2,902
mirr 1,66 3,81 4,4E07
babl 0,19 3,80 7,403
Trim9 0,58 3,80 1,0E04
CG45075 0,40 3,78 3,504
SoxN 157 3,78 5,1E09
CG16799 6,00 3,78 4,1E06
CG14443 0,53 3,77 1,8602
CG43867 151 3,77 6,6E09
CG4301 0,15 3,76 2,7E02
Cin3 0,86 3,76 1,0E02
CG13085 0,24 3,76 4,502
lectin-28C 3,28 3,75 1,9803
CG10863 21,99 3,74 1,6E07
pxb 0,55 3,74 4,7E04
CG1971 0,24 3,74 4,1E02
Dnah3 0,02 3,74 4,7E02
CG12992 0,88 3,74 7,2E04
PkaC3 1,93 3,74 9,3E05
Octbeta2R 2,02 3,73 1,9E06
SPtasel 2,04 3,73 1,3E08

162



Appendix

Zw 8,70 3,72 5,1E04
Mes2 1,00 3,71 3,6E04
Desatl 155,81 3,70 3,6E04
CG16771 0,91 3,69 8,2E05
CG8854 1,19 3,69 4,9E06
CG5707 1,39 3,68 2,803
CG5522 1,85 3,68 1,2E07
dac 0,25 3,68 4,8E02
CG31183 1,18 3,68 3,3E06
Glaz 2,11 3,68 1,0E03
CG7120 132 3,67 1,8E03
ade2 4,77 3,67 2,1E07
psh 1,58 3,66 1,7E04
CG14164 0,41 3,65 4,302
inaE 0,87 3,65 4,1E08
CG8249 1,48 3,65 3,6E04
Spir 2,26 3,64 1,1E06
CG34431 0,34 3,63 1,1E02
CG11760 0,35 3,63 2,802
CG13784 6,39 3,62 7,0E09
mid 0,29 3,61 2,802
Mmp2 1,61 3,61 2,0E06
flw 4,97 3,59 8,6E10
CG3638 3,95 3,58 2,1E07
pre-mod(mdg4)-C 0,51 3,58 1,7602
Fs 0,25 3,58 1,3602
RhoGEF3 0,90 3,57 7,7607
dnd 0,60 3,57 4,8E02
Atg101 3,83 3,57 8,8E09
Lerp 1,89 3,56 5,5E-05
Npc2a 10,18 3,56 3,2E05
InR 2,74 3,56 3,5E08
CG14523 2,42 3,56 7,8E04
CG32486 5,67 3,55 4,5E06
pre-mod(mdg4)-G 0,52 3,55 1,6E-02
CG7530 6,97 3,55 7,1E10
Drak 5,85 3,53 7,4E10
CG42568 0,62 3,53 1,0E02
Syt12 0,22 3,53 1,6E02
CG8475 7,62 3,52 2,809
alrm 0,72 3,52 3,502
CG6793 0,44 3,51 4,4E02
HPS4 2,65 3,50 4,7E06
CG18327 0,42 3,50 4,2E02
Gsl 5,47 3,48 5,8E05
rdgBbeta 1,61 3,48 2,4E04
CG9743 2,08 3,47 1,8E03
DIP-alpha 0,21 3,45 4,2E04
CG4752 578 3,45 1,5E06
metro 1,03 3,44 3,4E03
Hus1-like 2,76 3,43 2,6E05
Atpalpha 53,03 3,42 7,6E:04
CG31759 1,48 3,42 2,1E04
Fasl 18,91 3,42 1,7E05
CG32191 1,34 3,42 3,0E03
lama 3,13 3,42 1,3E05
CG34394 4,10 341 6,8E08
sosie 0,45 3,41 1,502
Tep2 13,61 3,41 1,6E06
m 0,16 3,40 4,4E02
CG8360 12,44 3,39 5,7E05
CG43102 1,37 3,36 4,3E06
FerlHCH 55,04 3,36 6,1E05
cdi 3,40 3,35 2,307
CG11426 0,91 3,35 3,7E02
Rgk3 0,35 3,34 5,403
CG15080 0,20 3,34 4,302
GstES 0,91 3,34 3,2E02
rgr 0,85 3,33 1,6E03
CG31793 2,38 3,33 5,1E06
csw 9,79 3,33 8,3E06
Tretl-2 0,72 3,33 7,7E03
out 5,58 3,32 1,7E07
CG17928 3,22 3,32 1,903
hid 0,92 3,31 2,804
CG8654 2,87 3,31 1,1E05
Klu 0,68 3,31 2,7E03
y 4,00 3,29 9,7E06
retm 3,59 3,29 2,507
CG5810 2,91 3,28 2,503
Sap47 5,58 3,28 4,1E07
CG7997 2,53 3,28 3,904
Rcd2 1,11 3,27 9,0E:04
sns 0,63 3,27 2,1E03
AMPdeam 8,26 3,27 3,0E06
CG2543 0,82 3,27 9,8E03
CG44243 12,85 3,26 2,1E07
Ziz 2,37 3,26 1,2E07
Cyp4ael 0,99 3,26 2,503
CG3703 0,81 3,26 1,5E02
Mal-A5 5,30 3,24 1,7E04
CG8924 0,75 3,24 3,4E03
CHKov2 7,15 3,24 1,8E06
Indy 23,57 3,23 3,4E06
Hydrl 2,73 3,23 4,0E07
htl 0,74 3,23 9,0E03
CG3609 19,64 3,22 1,4E04
CG30411 1,28 3,22 7,6E03
CG42399 0,70 3,22 1,8E03
CG31051 0,58 3,22 4,902
CG9664 151 3,21 8,4E05
Nigl 0,90 3,21 5,1E03
CG10361 1,64 3,21 5,503
Pdk 14,23 3,21 2,307
CG10307 0,92 3,21 2,5E02
pigs 473 3,20 7,6E07
CASK 4,83 3,20 5,8E06
vir-1 53,63 3,19 4,0E04
KP78b 0,91 3,19 2,603
CG44249 0,94 3,18 1,3602
Ndg 4,98 3,18 7,604

Cyp6a9 13,16 3,17 4,4E06
CG13283 1,19 3,17 1,902
LRP1 7,10 3,16 5,805
Gel 39,74 3,16 2,7E04
CG9636 321 3,15 6,2E06
CG6428 1,64 3,14 2,9E04
CG31523 26,29 3,14 7,5E05
CG18661 0,78 3,13 3,7E02
CG43092 1,49 3,13 1,602
kar 2,32 3,13 2,6E03
Jhehl 32,67 3,12 2,807
CG3860 4,03 3,12 1,2E06
NetB 1,08 3,12 6,9E06
CG13248 1,36 3,11 1,402
babos 16,52 3,09 1,2E04
Pect 14,16 3,08 1,506
magu 11,60 3,07 4,006
ade5 17,30 3,07 2,7E06
Mob2 4,80 3,07 1,6E06
olf413 141 3,06 2,4E04
aralarl 10,37 3,05 1,7E06
rost 7,65 3,04 5,7E04
CG14688 6,48 3,03 1,2E03
CG33995 0,65 3,02 9,703
Rix 1,02 3,02 2,5E03
CG46310 2,06 3,02 7,503
Cyp9f3 1,49 3,00 6,9504
rogdi 3,77 3,00 3,1E05
CG32017 4,07 3,00 3,4E06
CG13841 1,63 2,99 2,1E02
EDTP 5,57 2,99 1,505
Cat 239,48 2,99 5,0E03
CG42807 2,36 2,98 5,703
CG13506 5,25 2,97 1,4E06
CG8229 342 2,96 6,7E05
CG11897 2,87 2,96 1,305
CG2278 0,91 2,96 2,5E03
zyd 1,37 2,95 5,5E04
CG9485 7,69 2,95 4,7E05
CG9413 2,43 2,94 3,0E03
CG4462 1,25 2,94 3,4E02
CG32425 3,56 2,93 2,6E06
CG10165 1,78 2,92 2,2E03
Irc 15,16 2,92 3,6E06
Dr 0,63 2,92 3,3E02
baz 8,69 2,92 8,4E05
pan 4,76 2,91 1,1E05
MTF1 2,55 2,90 6,3E05
CG3168 4,72 2,90 1,303
CG8177 4,19 2,90 4,906
Ir76a 0,75 2,90 3,3E02
Tsp96F 5,15 2,89 5,1E06
Mdr49 1,59 2,89 9,1E04
CG6767 18,57 2,89 8,6E06
CG3198 3,29 2,89 4,006
HEATR2 1,40 2,88 1,7E05
CG42711 2,53 2,88 2,6E02
Zasp52 7.82 2,88 6,4E04
CG2765 34,50 2,87 2,4E04
CG5262 4,11 2,87 4,1E05
ps 17,78 2,86 2,903
sws 4,83 2,85 1,9E06
nonA 3,44 2,84 1,505
globl 48,30 2,84 1,4E04
CG3164 50,53 2,84 1,403
SelR 3,68 2,84 3,3E05
CG33229 39,53 2,84 1,905
Fer2LCH 83,25 2,83 3,904
CG33090 1,42 2,82 1,8E04
CG33260 2,62 2,81 2,503
Pgm 34,15 2,78 4,7E04
CG7458 1,03 2,78 3,4E02
bchs 2,90 2,77 2,7E06
1P3K2 4,73 2,77 3,3E06
CG34135 0,29 2,77 6,803
Pkcdelta 0,85 2,76 2,903
CG14505 2,13 2,76 9,3E03
Invadolysin 3,75 2,76 1,004
CG18812 9,44 2,75 1,1E05
Sdc 15,68 2,74 2,7E05
whd 20,74 2,72 2,1E05
Bsg 8,68 2,71 2,1E04
CG6746 19,38 2,71 5,2E05
Npl4 13,33 2,70 1,506
Csk 12,12 2,69 5,405
lawc 2,56 2,69 3,4E05
CdsA 10,88 2,68 1,7E05
CG3534 10,28 2,68 6,4E04
KrT95D 4,78 2,68 9,6E05
CG3618 0,81 2,68 1,302
CG32512 5,22 2,68 3,7E04
CG12947 1,99 2,67 1,1E02
CG9416 1,17 2,67 6,503
Ir62a 1,69 2,65 2,903
bbc 10,32 2,64 2,6E05
CG5938 5,12 2,64 1,8E05
Ibm 1,99 2,63 1,2E02
CG18853 1,54 2,63 3,1E02
CG5916 1,23 2,63 2,902
tun 1,65 2,62 6,8E05
CG9663 2,66 2,62 3,0E06
CanAl4F 4,06 2,61 9,6E06
Grip 0,56 2,61 8,3E03
CG8679 1,72 2,61 9,6E03
Nnal 1,79 2,61 1,3E03
CG17278 5,24 2,61 7,5E05
Spn 2,11 2,60 2,504
CG11155 3,48 2,60 2,2E04
CG6330 6,07 2,60 6,3E03
oys 10,89 2,60 3,5E05
CaMKIl 10,31 2,60 4,9E05

163



Appendix

smg 3,37 2,60 4,4E05
CG5098 1,86 2,60 48604
ImpL2 19,02 2,60 8,3E04
PH4alphaEFB 7.45 2,59 2,2E04
CG1146 4,96 2,59 1,704
CG30281 3,56 2,59 2,4E02
CG7565 2,80 2,59 2,1E04
CG33199 11,30 2,58 1,2E04
ksr 4,10 2,58 2,3802
CG17108 11,09 2,58 1,502
CG10444 512 2,57 3.0E04
Cypoi2 28,97 2,57 1,2E04
CG7362 1,85 2,57 1,503
GlcT1 2,31 2,57 4,806
Plc21C 523 2,56 7,6E05
CG45092 2,54 2,55 2,4E04
CG42353 4,36 2,55 4,1E05
CG11722 2,67 2,55 3,7E02
CG3409 2,47 2,55 3.9E04
Rab39 5,66 2,54 4,903
CG8012 112,57 2,54 5,6E03
CG11247 3,13 2,54 2,9E04
CG4945 1,22 2,53 1,4802
chrb 571 2,53 1,005
Cyp313a4 3,95 2,52 1,103
puc 7,77 2,52 1,405
dtn 2,64 2,52 1,504
SLC5A11 5,07 2,51 8,2E04
CG3662 23,56 2,51 2,4E04
vri 6,11 2,50 1,2E04
mnb 3,14 2,50 1,304
CG15210 8,99 2,50 28602
pyx 0,48 2,50 3,6E02
Mef2 3,56 2,50 1,6E05
CG2258 1,99 2,49 1,2E03
CG5445 5,68 2,49 1,504
Mnt 6,81 2,49 6,5E05
Tsp97E 521 2,49 6,3E04
HDAC6 3,05 2,49 1,803
CG15547 1,24 2,48 4,7602
CG1722 2,21 2,48 1,7602
CG4502 3,42 2,47 5,7E03
Atg8a 62,18 2,47 9,7E04
CG42806 5,61 2,47 6,0503
luna 2,01 2,46 6,6E05
Syx1A 12,22 2,46 2,0804
rdgB 2,72 2,46 5,7E04
sfl 4,70 2,46 5,405
temp 1,62 2,46 1,202
CG9003 3,35 2,45 1,303
GIcATS 2,55 2,45 1,103
otk 0,62 2,45 3,0802
Fitm 5,34 2,44 8,8E05
CG10516 3,73 2,44 1,7602
CG14502 1,09 2,44 2,0802
CycT 5,68 2,44 3,0805
CG18547 6,30 2,43 1,1E02
Treh 15,46 2,43 2,7E04
CG13082 10,53 2,43 2,6E03
mub 5,03 2,43 1,2E04
fbp 25,79 2,43 1,703
CG10089 0,73 2,43 4,4802
B4 4,79 2,42 8,7E05
CG12428 1,53 2,42 4,7602
CG3630 3,33 2,42 8,3E03
Lar 4,49 2,41 5,204
CG6218 2,13 2,40 1,6E02
bun 15,03 2,40 9,4E03
fok 14,67 2,40 1,903
Plp 4,73 2,40 6,6E04
CHES1-like 4,69 2,40 6,3E05
cyc 3,23 2,39 1,603
Ttd14 9,16 2,39 4,0E05
CG6836 4,42 2,39 1,803
CG10011 2,26 2,39 1,804
Atgl7 6,94 2,38 4,0E04
CG17111 5,06 2,38 6,4504
CG17646 41,62 2,38 3,2E03
gce 7,40 2,38 2,8E04
sigmar 3,84 2,38 2,4E04
CG10082 10,38 2,38 3,7E04
Psf3 2,75 2,38 8,7E03
sni 4,70 2,37 4,1E05
Syx8 5,34 2,37 6,9E03
Dcp-1 1,50 2,37 3,2E02
CG9896 3,19 2,37 2,4E03
Sulfl 2,36 2,35 1,2E03
Scamp 8,64 2,33 1,704
Cdep 7,00 2,33 4,4E03
S 2,79 2,33 6,3E04
CG30280 2,51 2,32 3,6E02
Deafl 2,56 2,32 2,4E03
CG42709 4,54 2,32 5,1E03
fzo 2,68 2,32 2,7E02
CG10365 7,85 2,32 2,6E03
Tet 2,80 2,31 1,403
CG6287 18,59 2,31 6,5E03
sqa 0,96 2,30 1,802
E23 0,76 2,30 1,802
Gbs76A 5,30 2,30 2,5E03
Sfxn1-3 8,26 2,30 1,2E03
Ric 8,31 2,29 1,503
wgn 7,03 2,29 3.8E04
CG13384 7,51 2,29 3,7E03
tamo 3,26 2,28 9,6E04
CG17508 20,71 2,28 2,0E03
Rim2 5,25 2,28 2,803
Chbl 2,83 2,28 1,6603
Pplalpha96A 8,84 2,28 4,804
CG5867 81,20 2,27 9,6E03
1(1)G0196 7,92 2,27 8,2E04

bcl0 6,15 2,27 7,3E04
Trpm 3,29 2,26 1,7E03
CG4630 1,26 2,26 4,9E02
CG14661 30,44 2,26 1,9802
StmA 8,48 2,25 4,1E04
CG5853 3,78 2,25 2,2E03
Pde6 2,11 2,24 3,8E02
CG3348 12,07 2,24 1,6E02
CG7115 5,19 2,24 1,2E03
GstE3 20,09 2,23 1,3602
CenG1A 3,32 2,23 4,9E03
Mondo 6,32 2,23 8,6E04
bves 1,76 2,23 4,1E03
Jupiter 8,49 2,22 1,002
CG30493 2,10 2,22 1,9802
Baldspot 15,68 2,21 1,503
mamo 2,82 2,21 2,6E03
CG11147 21,59 2,21 9,7E04
CG6145 9,61 2,20 3,2E03
Mhcl 7,85 2,20 2,8E03
RhoGAPp190 6,82 2,20 1,9E03
CG8009 5,10 2,20 3,2E02
CG31712 6,55 2,19 7,504
CG5946 15,97 2,19 7,504
Ssadh 8,09 2,18 2,7E03
Lrch 1,85 2,18 1,0E02
ttv 2,45 2,18 4,3E03
tnc 0,87 2,17 6,6E03
CG5381 10,10 2,17 3,8E04
CG8188 3,65 2,16 4,1E03
rho 2,55 2,16 1,1E02
ewg 2,58 2,16 1,803
Usf 2,86 2,16 1,8E03
ush 2,04 2,16 7,1E03
IscU 22,03 2,15 1,3602
cu 3,31 2,15 3,6E02
Ndfip 5,51 2,15 1,5E03
MESK2 9,03 2,15 8,3E04
hfp 8,84 2,15 1,5E03
CG42837 13,02 2,15 2,5E04
CG6178 7,36 2,14 4,8E03
CG9674 30,72 2,14 4,3602
Lk6 55,44 2,14 4,8E02
Nc73EF 33,69 2,14 1,8602
CG4991 513 2,13 4,0E02
ab 1,30 2,13 3,903
spin 15,36 2,13 2,2E03
HPS1 2,07 2,12 3,6E02
SNF4Agamma 4,89 2,12 1,8E03
Mnnl 4,42 2,11 1,2E02
CG5789 6,43 2,11 3,8E03
CG14408 2,43 2,11 2,2E02
CG18858 8,95 2,11 3,503
CG6084 31,82 2,10 6,1E03
St1 3,09 2,10 4,5E02
CG10600 4,90 2,10 4,503
i} 12,20 2,09 3,7E03
Ect4 15,19 2,09 1,7602
Mull 3,48 2,09 1,5E02
egr 3,24 2,09 2,2E02
Oat 7,58 2,09 7,7E03
CG6903 5,70 2,09 8,0E03
CG5027 4,39 2,09 2,2E02
Drip 16,89 2,08 3,503
sgg 6,68 2,08 3,803
CG18809 2,59 2,08 1,2E02
Dhap-at 2,21 2,08 1,0E02
f-cup 2,18 2,08 1,7E02
CG42390 4,39 2,07 1,5E02
Cin7 5,37 2,07 1,2E02
Pis 10,65 2,07 1,4E02
Thdl 8,82 2,06 1,0E02
Dyrk2 5,40 2,05 4,0E03
CG1636 2,20 2,05 1,8602
Pdk1 8,75 2,05 5,2E03
CG8034 5,51 2,05 1,3602
oaf 3,11 2,04 8,603
MFS17 8,77 2,04 1,7E03
CG16791 6,50 2,04 3,903
toc 4,30 2,04 5,8E03
CG11658 2,52 2,03 4,1E02
isoQC 4,22 2,03 2,4E03
Diapl 25,41 2,02 5,903
CG5455 11,35 2,02 3,7E03
CG7766 14,24 2,02 3,7E03
PGRPLF 4,63 2,02 1,2E02
CG4294 4,99 2,02 4,1E03
CG32850 3,38 2,02 1,9802
Gk1 9,04 2,02 6,903
bru2 3,37 2,01 3,4E03
TBCI1D5 5,22 2,01 2,303
cav. 1,79 2,01 3,902
Atg13 7,93 2,01 6,6E03
hth 8,17 2,01 1,0E02
CG8206 11,55 2,01 1,1E02
Taz 2,29 2,00 3,7E02
CG11309 7,29 2,00 1,0E02
CG4619 2,34 2,00 2,0E02
RasGAP1 4,88 2,00 7,903
1(3)02640 14,58 2,00 1,2E02
CG3097 5,45 2,00 3,902
CG31436 4,69 2,00 1,1E02
Kap3 3,38 1,99 1,6E02
D2hgdh 17,84 1,99 9,6E03
CG4407 6,41 1,99 5,2E03
mnd 4,09 1,99 2,0E02
ZnT77C 9,70 1,99 4,9802
CG3714 9,74 1,98 2,6E03
Sxl 6,67 1,98 6,903
Ggammal 31,81 1,98 8,5E03
gem 9,76 1,98 7,603
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ERR 4,92 197 6,803
Pif1A 10,28 197 2,7E02
sli 2,79 1,97 1,902
CG4562 111 197 2,7E02
CG45781 2,74 1,96 2,902
CG31635 5,88 1,96 5,603
Cypil8al 23,23 1,96 6,7E03
Pitslre 9,78 1,96 3,8E03
Fatp 13,45 1,96 1,2E02
CG10669 1,27 1,95 3,6E02
CG15309 1,84 194 2,402
CG12512 5,33 1,94 3,8E02
sev. 3,55 194 2,802
Pmp70 8,80 1,93 1,7602
CG1607 13,01 1,93 6,303
CG1657 4,69 1,93 1,1E02
capu 1,54 1,93 1,6E02
PiflB 10,87 1,92 3,502
Kdm4B 2,37 192 1,4E02
Mkp3 3,79 1,92 1,3602
CG46319 9,71 192 1,2E02
slim 9,25 1,92 8,903
Dicl 10,16 192 3,302
CG6928 2,34 1,92 3,902
Pdell 5,44 192 3,2E03
Galphag 6,21 1,91 5,6E-03
AsnS 7,09 191 3,1E02
SP2637 5,45 191 1,6E02
Stat92E 23,11 191 2,0802
Rab14 6,96 1,90 2,0E02
jing 2,36 1,90 5,9E03
CG9328 3,43 1,90 3,8E02
CG11275 7,73 1,90 3,902
CG17360 3,61 1,90 1,902
RhoGAP18B 4,12 1,90 6,503
ftz-f1 5,00 1,90 5,0E03
Parp 10,12 1,89 1,4E02
CG5151 4,72 1,89 8,6E-03
Pino 38,01 1,88 1,8602
Adkl 8,07 1,88 4,902
Ugt86Da 19,18 1,88 6,903
CG31324 2,92 1,87 3,8E02
Hsepi 3,60 1,87 2,1E02
CG14478 6,36 1,87 2,902
RN-tre 2,87 1,87 2,4E02
Cytb5 96,15 1,87 3,8E02
Furl 6,30 1,86 7,0E03
Ext2 2,11 1,86 3,7E02
CG10543 4,18 1,86 1,4E02
CG1637 8,09 1,84 1,502
CG1718 4,47 184 8,8E03
Kr-h1 8,81 1,84 2,902
sog 12,85 184 1,4E02
Xe? 7,95 1,83 1,3602
CG5830 10,97 1,83 1,0E02
Nmdal 18,51 1,83 1,2E02
CG30344 7,77 1,83 4,502
Uspl2-46 5,69 1,82 2,902
CG6700 8,30 1,82 3,1E02
foi 12,25 1,82 2,7E02
Atgl 6,86 1,82 1,8E02
CG2865 3,52 1,82 3,1E02
Tollo 7,35 1,82 3,0E02
mit 9,24 1,81 3,0802
RtGEF 2,52 181 2,8E02
CG11873 4,80 1,81 4,302
FeCH 13,60 181 1,4E02
spg 4,54 1,80 1,6E:02
CG5287 6,44 1,80 8,3E03
CG42524 8,38 1,80 2,802
Entl 7,91 1,80 3,302
Cals 17,13 1,80 2,7E02
EndoA 4,98 1,80 3,7E02
CG31102 4,13 1,80 4,8E02
CG32767 3,56 1,80 1,1E02
Sox14 6,57 1,80 3,4E02
fus 9,98 1,80 1,4E02
ClGa 4,00 1,79 1,8E02
Lpin 14,10 1,79 1,7E02
1(3)L1231 9,48 1,78 2,0802
dl 6,29 1,78 1,6E02
CG4911 8,03 1,78 1,6E02
CG3625 18,60 1,77 2,302
ari-1 5,06 1,77 2,2E02
Pvfl 3,66 1,77 3,2E02
CtsB1 50,09 1,77 1,7E02
trbl 9,70 1,77 1,802
mura 7,29 1,77 3,1E02
mthi8 3,51 1,77 2,4E02
Shroom 9,48 1,77 3,1E02
alc 13,68 1,76 1,902
AdenoK 8,93 1,76 3,502
CG42672 4,05 1,76 1,6E02
Camta 2,84 1,76 4,502
ClGalTA 4,65 1,75 2,4E02
[ tay 6,28 1,75 2,0E02
wb 1,11 1,75 4,2E02
app 2,88 1,75 4,802
CG9005 7,45 1,74 3,1E02
Pur-alpha 13,59 1,74 2,0E02
DIP1 12,92 1,74 1,7E02
CG45085 4,50 1,74 4,502
Tomosyn 7,42 1,73 3,3E02
CG16711 3,42 1,73 4,8E02
foxo 9,44 1,72 3,8E02
Sec22 12,81 1,71 3,1E02
CG5316 4,31 1,71 4,1E02
Unc-76 8,15 1,71 4,302
tha 11,13 1,71 2,4E02
Dip-B 32,24 1,71 4,1E02
CG6923 1,99 1,70 4,2E02

CG3907 12,23 1,70 4,6E02
CG11360 4,59 1,69 3,6E02
Ptpmeg2 3,68 1,69 4,002
Gprk2 6,75 1,69 1,8E02
CG13917 11,09 1,68 5,0E02
siz 8,31 1,68 4,5E02
mRpS5 20,84 1,67 4,0E:02
CG43658 3,66 1,67 2,8E02
CYLD 573 1,67 4,7E02
cindr 11,39 1,65 4,3602
Reepl 10,29 1,65 2,7E02
BuGZ 5,44 1,61 3,902
psq 17,48 1,64 4,9E02
CG7461 35,47 -1,64 3,4E02
CG12099 29,71 -1,65 3,6E02
Tpr2 29,23 -1,66 4,4E02
Sec71 15,07 -1,67 4,2E02
CG5009 24,59 -1,67 3,6E02
sktl 18,29 -1,68 3,502
Ulpl 12,67 -1,69 4,5E02
dor 5,07 -1,69 4,5E02
elB 12,33 -1,69 3,502
CG11857 30,17 -1,70 2,7E02
Candl 15,11 -1,70 3,302
Etl1 6,54 -1,70 4,9802
Semalb 29,31 -1,70 3,2E02
ovo 12,09 -1,70 3,302
Rbfox1 14,40 -1,70 4,1E02
CG8858 10,31 -1,71 3,502
robol 7,09 -1,71 4,502
CG11306 17,85 -1,71 4,1E02
Ufll 14,48 -1,71 4,2E02
AP-2alpha 20,45 -1,72 4,3602
KIp10A 12,94 -1,72 3,2E02
CG7518 9,66 -1,72 2,7E02
26-29-p 109,81 -1,72 4,502
Mitofilin 21,06 -1,72 3,0E02
stx 12,46 -1,72 3,4E02
CG11876 36,16 -1,73 4,7E02
CG8230 13,71 -1,73 3,902
Klc 29,30 -1,74 3,2E02
Nipped-A 13,67 1,74 3,9E02
SppL 5,98 -1,74 4,7E02
CG8202 5,17 -1,74 3,4E02
Lac 39,52 -1,74 3,302
CG16974 19,72 -1,75 2,6E02
mts 44,72 -1,75 2,6E02
Fsn 11,55 -1,75 3,2E02
ClGe 14,51 -1,75 2,902
Rab10 22,05 -1,75 3,302
Pdcd4 33,22 -1,76 2,6E02
uzip 16,31 -1,76 4,0E02
CG9095 11,57 -1,76 3,2E02
Dcr-2 17,36 -1,76 2,8E02
Tom20 29,03 -1,76 4,4E02
CG8814 21,19 -1,76 3,0E02
CG7987 10,34 -1,77 3,6E02
CG3107 13,71 -1,77 2,0E02
Arf79F 84,74 -1,77 3,302
Fs(2)Ket 21,97 -1,77 2,5E02
rush 17,58 -1,77 2,4E02
CG13605 7,51 -1,77 3,2E02
Vhad4 27,13 -1,78 2,7E02
CG17931 12,92 -1,78 4,1E02
CG17271 29,48 -1,78 4,5E02
tou 10,72 -1,78 4,2E02
Not3 21,52 -1,78 1,0E02
Dscaml 7,58 -1,78 3,7E02
how 23,37 -1,78 3,6E02
mbfl 21,41 -1,78 4,1E02
Mer 5,23 -1,79 4,5E02
cv-c 26,39 -1,79 4,7E02
caps 17,73 -1,79 2,1E02
| alpha-Cat 23,22 -1,79 7,903
CG8778 13,73 -1,80 3,902
Droj2 45,50 -1,80 2,1E02
Rop 24,98 -1,80 2,4E02
ND-24 25,76 -1,80 4,6E02
alpha-Est9 21,12 -1,80 2,1E02
CG12746 9,38 -1,80 2,8E02
P58IPK 31,14 -1,80 2,2E02
pita 7,08 -1,80 2,4E02
ste24a 26,27 -1,81 1,802
Ras64B 29,85 -1,81 3,8E02
Ddc 19,41 -1,81 4,3E02
CG5214 43,39 -1,81 1,1E02
sinu 15,98 -1,81 3,902
Rgl 11,92 -1,81 1,6E02
Nrd1 7,59 -1,81 3,1E02
tank 7,58 -1,81 4,0E:02
Tor 9,55 -1,82 1,7E02
Exo084 7,54 -1,82 2,1E02
Mfe2 28,72 -1,82 1,802
CG33096 6,00 -1,82 4,8602
Kr-h2 31,01 -1,82 2,5E02
CG12262 78,43 -1,82 2,902
CG7927 12,96 -1,82 3,2E02
Dlic 33,00 -1,82 1,5E02
sch 17,01 -1,82 1,4E02
CG42389 14,94 -1,82 2,6E02
Mtpalpha 49,78 -1,83 1,0E:02
CG6512 15,38 -1,83 2,502
Prosbeta5 63,95 -1,83 3,502
CG7523 17,73 -1,83 2,7E02
Cul2 11,66 -1,83 3,7E02
CG8728 10,44 -1,83 3,1E02
gcl 6,94 -1,84 2,9E02
Surf4 60,26 -1,84 2,1E02
Pop2 13,59 -1,84 2,0E02
CG10413 16,68 -1,84 2,0E02
Cht5 27,56 -1,84 4,7E02
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Spf45 14,10 -1,84 1,6E02
NAT1 53,72 -1,85 4,402
eco 8,34 -1,85 2,76-02
Ugt 28,11 -1,85 1,3602
CG31195 20,99 -1,85 1,5E02
Pastl 22,52 -1,85 1,1E02
1(2)k09913 28,90 -1,85 1,4E02
Bsg25D 9,26 -1,85 2,402
Hem 11,97 -1,85 3,4E02
Toll-7 12,06 -1,85 1,2E02
Pp2A-29B 52,70 -1,85 8,1E03
nocte 14,60 -1,86 2,902
SMC1 10,40 -1,86 1,302
Patr-1 9,09 -1,86 2,6E02
dome 7,90 -1,86 3,302
Pgd 55,96 -1,86 3,502
qkr58E-3 10,24 -1,87 3,302
Trapl 10,38 -1,87 4,302
Slmap 13,25 -1,87 1,5E02
Gnfl 5,95 -1,87 4,1E02
ZAP3 13,93 -1,87 1,4E02
CG7453 10,89 -1,87 2,8E02
Rab6 20,89 -1,88 1,2E02
Ckllalpha 25,21 -1,88 1,1E02
mRpS30 10,34 -1,88 3,8E02
CG31368 5,46 -1,88 3,302
Ythdf 10,32 -1,88 2,7E02
mbt 9,03 -1,88 4,6E02
CG42813 14,40 -1,88 2,7E02
CG7065 4,49 -1,88 3,6E02
ci 18,69 -1,89 1,1E02
MRP 36,25 -1,89 4,0E02
CG2004 33,45 -1,89 4,8E02
SdhB 35,09 -1,90 1,6E02
CG7265 10,80 -1,90 2,6E02
CG15445 6,74 -1,90 2,1E02
CG12321 21,51 -1,90 4,8E02
CG1646 11,01 -1,90 3,902
CG42306 6,45 -1,90 1,4E02
CG33523 11,93 -1,90 1,902
CG1129 8,12 -1,90 2,502
CG17691 40,15 -1,91 6,5E03
Startl 8,33 -1,91 2,4E02
Sfmbt 6,61 -1,91 3,8E02
CG5033 8,94 -1,91 3,0E02
CG17593 19,52 -1,91 2,0E02
CG13252 7,16 -1,91 2,1E02
osa 16,76 -1,91 3,2E02
sl 4,99 -1,91 4,902
Scsalpha 62,73 -1,91 2,6E-02
CG12093 13,44 -1,91 1,7E02
CG31751 18,85 -1,92 1,3602
alt 39,13 -1,92 1,4E02
CG10638 14,37 -1,92 4,0E02
pr 14,50 -1,92 3,4E02
Sps2 10,02 -1,92 3,4E02
AnxB11 19,05 -1,92 6,4E03
tai 9,98 -1,92 9,9E03
CG4050 7,20 -1,92 3,502
Shark 6,79 -1,92 1,6E02
Syx5 19,97 -1,93 1,2E02
Ggtl 7,82 -1,93 2,0802
Mtr4 5,66 -1,93 4,502
yrt 7,67 -1,93 3,0E02
CG32280 24,93 -1,93 1,0E:02
Clbn 10,01 -1,93 3,1E02
alpha-Man-lla 6,46 -1,93 2,1E02
CG8481 13,17 -1,93 1,6E02
Mapmodulin 20,35 -1,93 1,3602
AP-1-2beta 25,86 -1,93 5,903
Upfl 9,18 -1,94 1,0E:02
I 32,56 -1,94 2,6E02
PGRPLE 6,28 -1,94 4,2E02
mxt 17,03 -1,94 8,4E03
CG4239 10,45 -1,94 4,502
CG42637 6,17 -1,94 1,6E02
Cnx99A 44,99 -1,94 6,603
CG7879 3,80 -1,94 4,6E02
CG7456 9,78 -1,94 3,4E02
CG5273 41,93 -1,94 2,0E02
Traf4 3,77 -1,94 4,4E02
CG16989 10,69 -1,94 9,0E03
mRpL22 10,78 -1,94 3,2E02
mri 12,29 -1,95 1,6E02
CG9799 6,90 -1,95 3,1E02
CSNi1b 11,89 -1,95 3,8E02
| _pasi2 13,74 -1,95 2,7E02
vic 16,28 -1,95 1,1E02
CG11168 7,45 -1,95 2,502
CG1161 28,86 -1,95 1,7E02
Taf6 7,39 -1,95 3,502
CG14641 14,79 -1,95 1,1E02
row 10,68 -1,95 1,3E02
CG6650 6,88 -1,95 1,6E02
CG5149 8,44 -1,95 1,2E02
usp 10,46 -1,96 1,7E02
CG32276 124,55 -1,96 9,7E03
Mo25 15,96 -1,96 1,5E02
CG31108 5,44 -1,96 2,602
IntS2 6,45 -1,96 4,502
Rich 7,81 -1,96 1,502
Smr 15,78 -1,96 1,4E02
Liprin -beta 13,27 -1,96 1,6E02
Prosalpha3 60,78 -1,96 2,6E02
egl 22,45 -1,96 7,0803
Acf 7,09 -1,96 1,8E02
CG7379 7,36 -1,96 4,402
Flo2 11,92 -1,97 1,8E02
CG8060 2,65 -1,97 3,802
Zip102B 15,39 -1,97 9,1E03
lace 12,53 -1,97 1,502

CG1824 8,85 1,97 9,6E:03
Sara 16,89 1,97 5,0E03
CG10657 20,68 1,97 2,6E02
kel 8,70 1,97 2,0E02
MetRS 12,75 1,97 7,5E:03
DUBAI 9,82 1,97 5,0E03
CG6907 9,81 1,97 11E02
RpA70 14,65 1,97 1,6E02
CG33111 11,61 1,97 17602
DCTN%p150 18,24 -1,98 2,603
stai 14,15 -1,98 13602
NSD 6,46 -1,98 2,0E02
CG6231 7,81 -1,98 3,5E02
Mpcp2 187,55 -1,98 3,4E02
SF1 13,02 -1,98 15602
Psc 2,83 -1,98 1,9E02
tinc 5,72 -1,98 15602
Vps13B 5,20 -1,99 3,4E03
CG11377 8,27 1,99 4,2E02
Fur2 25,09 -1,99 4,4E03
Vps35 18,11 1,99 6,7E03
Sf3b6 22,84 -1,99 2,0E02
1(2)gdL 9,69 2,00 1,0E02
dally 42,07 2,00 9,5E:03
CG10747 9,55 2,00 2,6E02
CG8207 6,75 2,00 3,6E:02
dmt 2,91 2,00 3,5E02
CG8578 9,34 2,01 1,1E02
CG30349 10,98 2,01 3,8E02
AdSL 14,60 2,01 13602
vih 9,21 2,01 4,1E02
brm 14,72 2,01 4,6E03
Spt5 15,75 2,01 5,803
Rox8 21,97 2,01 4,0E03
Amun 18,11 2,01 2,1E03
CG3967 5,16 2,01 8,5E03
CG17168 7,16 2,01 2,5E02
Der-1 34,50 2,01 1,6E02
CG17565 6,93 2,01 2,8E02
CG3702 24,55 2,02 3,7E03
CG9304 8,46 2,02 8,5E:03
dom 21,27 2,02 2,4E02
UQCRC2 55,63 2,02 2,8E02
Secl0 6,44 2,02 2,8602
CG10321 10,03 2,02 4,7E02
Ube3a 6,52 2,02 2,0E02
Betl 8,99 2,02 4,5E02
Cp190 15,72 2,02 2,8603
Pex14 13,80 2,03 1,4E02
CG32428 10,07 2,03 15602
ago 11,78 2,03 5,303
CG9248 14,05 2,03 1,302
Monl 6,29 2,03 4,7E02
thoc? 11,44 2,03 4,1E02
CG4585 10,16 2,03 15602
MED15 6,73 2,04 6,503
CG13887 82,40 2,04 7,1E03
CG16979 9,88 2,04 3,7E02
COX5A 107,83 2,04 3,4E02
Rme8 12,58 2,04 2,7E03
1dgf6 259,00 2,04 3,8E02
CG8237 9,32 2,04 3,4E02
CG1407 5,94 2,04 9,703
CG10932 21,14 2,05 3,5E02
CGB498 39,09 2,05 4,5E02
MRpL46 10,19 2,05 4,7E02
p24-1 25,06 2,05 3,5E02
COx4 92,98 2,05 3,1E02
Pfdn6 21,33 2,05 2,0E02
simb 15,46 2,05 4,9E03
CG8369 153,56 2,05 4,4E02
FER 9,95 2,05 15602
CG7206 7,40 2,06 4,0E02
noc 29,22 2,06 2,7E03
CG11210 16,06 2,06 5,7603
CG10184 12,41 2,07 1,6E02
dap 6,00 2,07 2,8E02
Elpl 6,53 2,07 4,6E02
ric8a 3,54 2,07 2,0E02
RpS14a 346,66 2,07 3,3E02
Cdc27 6,01 2,07 2,9503
TER94 88,10 2,07 9,803
mMRpS22 12,37 2,07 4,2E03
CG17272 15,85 2,07 3,1E02
CSN3 9,97 2,07 1,6E02
key 14,97 2,07 4,3E03
Klar 17,71 2,07 5,4E03
CG3505 35,62 2,07 3,3E02
Oatp74D 25,36 2,07 2,7E03
GluProRS 22,37 2,08 3,4E:03
kto 6,98 2,08 4,1E03
CG16817 94,47 2,08 6,6E:03
Cu9 16,41 2,08 15603
mei-41 1,59 2,08 3,2E02
CG7028 6,42 2,08 8,6E03
Cog? 6,78 2,08 9,3E03
CG5346 26,04 2,09 4,003
RpS24 639,88 2,09 2,3E02
CG13865 5,55 2,09 2,6E02
tub 10,15 2,09 7,803
Sbf 9,28 2,09 53603
RpS14b 242,96 2,09 13602
SF2 21,84 2,09 4,003
PIGK 13,70 2,09 5,2E:03
Uba3 8,67 2,09 2,0E02
goe 10,90 2,10 6,6E:03
cold 22,04 2,10 9,0E03
CG12241 594 2,10 4,3E03
AMPKalpha 22,39 2,10 1,6E02
AP-2sigma 21,58 2,10 2,1E02
Capr 19,05 2,10 2,5603
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Rpn9 35,11 -2,10 2,503
IntS11 8,84 -2,10 6,2E03
CG11982 7,99 -2,10 2,802
stc 10,04 -2,10 5,803
CG12333 4,69 -2,11 2,502
csul 5,26 -2,11 2,6E02
betaGlu 6,07 -2,11 2,302
Nop60B 17,81 -2,11 1,3602
CG17385 11,01 -2,11 9,7E03
Ebplll 188,12 -2,11 5,0E02
GEFmeso 7,24 -2,11 1,0E02
CG30122 17,89 -2,11 3,503
Pih1D1 6,22 -2,12 8,2E03
CapG 5,84 -2,12 3,1E02
cnk 7,19 -2,12 2,2E03
CG14883 4,88 -2,12 3,0E02
CG11241 4,55 -2,12 1,5E02
CG3902 77,24 -2,12 1,4E03
CG6805 18,91 -2,12 9,1E03
htk 9,55 -2,12 7,4E03
mRpL44 8,82 -2,12 2,502
Psi 7,12 -2,12 5,7E03
hyx 6,79 -2,13 4,503
sona 18,41 -2,13 3,1E-02
beta4GalNACTB 10,64 -2,13 2,802
mge 14,97 -2,13 7,6E-03
CG17556 12,15 -2,13 1,4E02
Glgl 26,39 -2,13 3,303
GCsS2alpha 89,37 -2,13 2,1E02
CG17896 62,17 -2,13 1,3603
Aldh-11l 37,85 -2,13 6,0E03
Arp3 33,00 -2,13 2,6E03
phr 11,43 -2,13 2,8E03
tst 5,10 -2,13 5,0E03
IKKbeta 7,29 -2,14 6,503
Sec3 5,61 -2,14 2,803
CG45099 4,48 -2,14 2,902
Naa35 5,28 -2,14 2,5E02
CG33181 5,67 -2,14 2,2E02
Nup153 16,12 -2,14 2,0E03
Prosbetal 55,75 -2,14 1,1E02
RpL37A 365,05 -2,15 3,8E02
Nup358 23,54 -2,15 3,503
CG15784 73,18 -2,15 7,5E03
| jagn 24,69 2,15 1,903
Art4 8,71 -2,15 9,6E:03
Ars2 15,95 -2,15 1,0E03
CG9990 53,09 -2,15 3,5E03
vari 26,90 -2,15 5,2E03
kug 12,58 -2,15 8,803
CG13827 9,65 -2,15 3,8E02
Zwl0 8,45 -2,15 6,9E03
CTPsyn 9,55 -2,15 1,5E02
CG7255 3,30 -2,16 1,0E02
CG2982 7,46 -2,16 7,8E03
Dhx15 16,80 -2,16 3,7E03
GABPI 8,16 -2,16 1,7E02
Sema5c 13,50 -2,16 8,9E03
yki 18,86 -2,16 2,0E02
CG3548 5,30 -2,16 2,7E02
CG4557 5,46 -2,16 3,0E03
CG34125 14,62 -2,16 3,5E02
sdk 20,57 -2,16 4,303
PpD3 10,91 -2,16 9,703
pix 89,78 -2,16 4,903
Prosbeta3 62,50 -2,17 8,7E03
Mob3 9,08 -2,17 4,0E02
Mocs1 7,28 -2,17 8,903
CG18273 4,91 -2,17 6,803
CG8331 55,99 -2,17 6,0503
ocm 4,29 -2,17 2,2E02
hdc 13,22 -2,17 5,503
Ptp4E 16,59 -2,17 1,2E03
BicD 12,01 -2,17 1,5E03
Rbp1l 15,96 -2,17 4,6E03
Edem1 5,91 -2,17 1,8E02
CG6276 8,44 -2,17 4,6E02
kraken 23,32 -2,17 2,902
Cyp4d20 20,15 -2,18 3,302
PIGB 14,62 -2,18 5,803
CG5745 8,59 -2,18 2,1E02
Sap30 6,36 -2,18 1,8E02
wol 16,84 -2,18 3,1E03
CG4360 8,27 -2,18 7,0E03
kra 87,40 -2,18 3,7E03
Trpml 4,90 -2,18 1,902
RpS6 531,56 -2,18 4,802
crb 25,98 -2,18 4,4E03
CG12128 3,14 -2,18 4,0E02
CG9992 11,54 -2,19 6,2E03
CG17065 6,66 -2,19 4,802
CG8108 18,22 -2,19 3,1E03
CG7099 2,13 -2,19 1,8E02
p115 13,78 -2,19 4,8E03
CG8042 11,78 -2,19 6,403
CG1907 22,29 -2,19 9,2E03
CG40045 49,74 -2,19 8,903
Sec31 25,31 -2,19 9,1E03
CG5439 7,22 -2,20 1,902
mrj 13,64 -2,20 1,1E03
CG11474 5,63 -2,20 3,4E02
ssp 6,61 -2,20 2,502
CG3224 13,54 -2,20 2,5E02
Eip63E 13,88 -2,20 1,3E03
nito 7,91 -2,20 1,2E02
porin 93,75 -2,20 4,0E03
SA 6,63 -2,21 1,6E02
Usp47 29,93 -2,21 1,7E03
CG5597 11,73 -2,21 4,902
CG7878 11,16 -2,21 1,0E02
mr 5,41 -2,21 3,1E02

[ sym 6,09 2,21 7,503
CG17765 37,40 -2,21 6,303
CG5861 16,60 -2,21 4,9E03
Tsrl 12,27 -2,21 2,6E02
CG8312 41,79 -2,21 1,2E03
Bri40 4,03 -2,21 3,0E03
CG6163 4,10 -2,21 4,8E02
Rpi 24,91 -2,21 2,1E02
Chro 11,15 -2,22 8,3E03
CG32147 11,80 -2,22 1,9602
Dgp-1 6,83 -2,22 4,3E03
CG5902 9,99 -2,22 4,8603
mMRpS9 16,89 -2,22 3,7E03
Rpn2 36,71 -2,22 1,0E03
Phb2 36,87 -2,22 5,4E04
CG14253 8,52 -2,22 9,7E03
CG42307 3,42 -2,22 2,302
CG7275 6,55 -2,22 2,4E02
CG10803 4,69 -2,23 3,7E03
CG9281 31,86 -2,23 1,6E03
Esyt2 47,40 -2,23 4,5E03
Clic 54,97 -2,23 6,804
CG3191 7,08 -2,23 2,902
CG10347 6,07 -2,23 1,5E02
CG2930 8,50 -2,23 2,303
CG1418 8,92 -2,23 1,3602
Abpl 11,34 -2,24 7,3E03
CG11151 48,38 -2,24 8,0E03
MED8 8,44 -2,24 3,902
elF3h 91,52 -2,24 1,4E03
mRpL3 7,35 -2,24 3,3E02
CG7280 5,88 -2,24 2,2E02
Napl 97,79 -2,24 6,8E04
bnl 7,75 -2,24 2,2E02
Vinc 20,36 -2,24 1,0E02
msps 29,49 -2,24 1,503
CG14407 16,90 -2,25 3,7E02
Usp30 9,47 -2,25 3,1E03
mRpS35 7,15 -2,25 3,2E02
CTCF 7,28 -2,25 5,1E03
boca 23,28 -2,25 7,3E03
GalNAeT1 20,57 -2,25 1,3602
CG42638 4,75 -2,25 1,5E02
Manf 62,62 -2,25 2,6E03
Madm 10,78 -2,25 1,5E02
DCTN4p62 9,24 -2,25 3,7E03
PIGU 9,33 -2,25 4,8602
hpo 11,39 -2,26 2,2E03
Sf3b2 12,42 -2,26 8,3E03
su(f) 6,32 -2,26 4,0E03
Cortactin 18,80 -2,26 9,4E03
heph 17,63 -2,26 2,303
Max 10,52 -2,26 1,0E02
elF3b 110,04 -2,26 5,5E03
CG6426 120,77 -2,26 1,6E02
Rcd6 7,52 -2,26 2,5E03
Tailor 16,98 -2,27 2,3E03
peb 9,94 -2,27 2,0E03
Rbf 8,28 -2,27 1,3602
Prosalphaé 54,19 -2,27 1,2E03
CG10274 3,28 -2,27 1,4E02
Tim17b 51,14 -2,27 2,7E03
CG1910 17,61 -2,27 1,5E03
drl 7,47 -2,27 2,0E02
CG9186 34,22 -2,27 1,3E03
SMC3 6,51 -2,27 2,803
Galphas 27,44 -2,28 1,6E03
Fkbp14 41,48 -2,28 1,4E03
Rok 11,99 -2,28 2,904
Spn28Dc 28,87 -2,28 7,503
Tangol 29,39 -2,28 2,2E03
CG17322 17,55 -2,28 2,2E03
CG14818 36,72 -2,28 7,0803
SRm160 7,67 -2,28 2,6E03
exd 22,03 -2,28 8,0804
RpL26 425,09 -2,28 4,8E02
nrvl 61,63 -2,28 8,7E04
CG42246 40,26 -2,28 4,2E03
CG5708 11,56 -2,29 2,502
CG6959 40,85 -2,29 6,0E04
RpL37a 375,95 -2,29 2,902
HSPC300 14,36 -2,29 2,7E02
Arfip 7,83 -2,29 6,7E03
Rpll140 17,16 -2,29 1,4E03
msn 23,20 -2,29 2,0803
HmgZ 41,82 -2,29 1,9E03
tud 68,62 -2,29 2,0802
P5CDh1 47,21 -2,29 2,6E04
Karybeta3 87,24 -2,29 6,3E03
Fas3 23,77 -2,30 4,0E04
CG14817 10,23 -2,30 2,9E02
I(2)tid 6,79 -2,30 1,0E02
CG3740 10,61 -2,30 4,4E02
Vhal00-2 159,22 -2,30 3,2E02
E2f1 14,55 -2,30 7,7E04
Vps28 14,65 -2,30 1,9E03
CG2701 8,35 -2,30 4,7E03
Ccdc56 9,06 -2,30 2,6E02
emp 99,26 -2,30 5,603
CG10939 50,64 -2,30 1,9E04
Dis3 6,04 -2,31 5,1E03
Dref 9,98 -2,31 4,0E03
Adk2 64,98 -2,31 4,1E03
Gen2 5,42 -2,31 2,4E03
Atgl4 6,36 -2,31 1,4E02
GCC185 6,53 -2,31 4,2E03
CG1582 7,80 -2,31 3,503
CG8891 12,25 -2,31 2,4E02
CG46280 14,51 -2,31 8,904
CG14043 6,31 -2,32 1,3602
CG4038 8,56 -2,32 4,6E:02
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Ubc4 15,30 -2,32 3,903
CG10623 6,22 -2,32 3,1E02
THIIA-L 19,36 -2,32 5,303
CG9300 571 -2,32 2,0802
CG15611 28,99 -2,32 1,4E03
CG33095 5,42 -2,32 7,1E03
Rpnl 40,74 -2,32 4,0e04
Irp-1A 10,71 -2,32 2,2E03
Arf102F 51,11 -2,33 2,4E03
CG6015 4,71 -2,33 1,902
Ubi-p5E 135,72 -2,33 3,1E03
CG5903 27,04 -2,33 8,7E04
14-3-3zeta 169,65 -2,33 1,902
CG17985 6,86 -2,33 1,2E02
RpL34a 92,02 -2,34 4,2E03
RAF2 4,74 -2,34 3,7E03
CG1665 13,62 -2,34 1,2E02
SmE 29,15 -2,34 1,3602
GstO2 27,79 -2,34 2,2E03
Med 5,51 -2,34 1,6E03
CG31365 4,67 -2,34 2,0802
loco 6,78 -2,34 1,103
CG12325 3,37 -2,34 3,4E02
ary 12,17 2,35 2,002
eEF2 988,44 -2,35 3,502
Vha361 79,13 -2,35 6,3E04
stek 30,92 -2,35 1,3E03
ecd 6,50 -2,35 9,903
CG8735 16,30 -2,35 2,303
CG12096 3,13 -2,35 1,2E02
Cypl 418,85 -2,35 2,902
Syx13 10,32 -2,35 1,2E03
sol 6,25 -2,35 1,8602
AlaRSm 4,47 -2,35 5,803
Sec24CD 32,08 -2,35 6,0E04
imd 8,37 -2,35 4,902
EcR 19,05 -2,35 4,4E04
CG8311 7,83 -2,35 9,2E03
CG4266 9,84 -2,36 1,8E03
CG9630 4,00 -2,36 4,6E02
CG7430 47,18 -2,36 5,7E04
scrambl 11,86 -2,36 8,3E-03
anal 3,19 -2,36 1,3E03
Taf2 4,65 -2,36 3,9E03
tefu 3,64 -2,36 3,0E03
mRpS7 15,77 -2,36 7,7E03
CG2091 5,39 -2,36 3,6E02
Shh 7,21 -2,37 1,2E03
Rab2 29,99 -2,37 2,303
Hrb87F 14,09 -2,37 2,4E03
CG9330 20,05 -2,37 1,5E03
mibl 10,79 -2,37 4,804
CG6749 5,44 -2,37 2,4E02
CG14411 6,21 -2,37 4,7E03
CG14969 8,69 -2,37 1,6E02
be 14,71 -2,37 2,9E04
btz 7,62 -2,37 3,0E02
slv 3,33 -2,37 4,8E02
Buffy 22,94 -2,38 1,8E03
sowah 10,04 -2,38 2,0e03
CG42359 7,55 -2,38 3,1E02
SNRNRU1-70K 7,29 -2,38 1,1E02
bonsai 10,28 -2,38 9,2E03
CG11454 11,19 -2,38 1,6E02
|_galectin 20,22 -2,38 3,0E03
polybromo 8,80 -2,38 5,1E04
CG5045 12,79 -2,38 1,1E02
CG31075 37,87 -2,38 1,7E03
sgh 64,50 -2,39 3,2E04
Claspin 2,47 -2,39 3,2E02
mRpL17 571 -2,39 3,8E02
CG12499 6,41 -2,39 1,3E03
pAbp 516,39 -2,39 2,602
Lst8 8,31 -2,39 1,6E02
CG2023 2,42 -2,39 3,4E02
Prosalpha2 73,80 -2,39 1,3E03
hay 3,84 -2,39 2,1E02
Nsun2 8,10 -2,39 3,503
Neurl4 3,92 -2,39 1,0E03
prominin -like 18,14 -2,40 4,7E04
PpV. 16,10 -2,40 2,503
Nsf2 10,26 -2,40 2,1E03
CG8298 2,34 -2,40 4,302
Vps36 5,21 -2,40 4,2E02
Ritf1 9,42 -2,40 5,603
CG17834 15,92 -2,40 2,4E03
CG12170 5,96 -2,40 3,2E02
CG17121 40,85 -2,40 6,2E04
CG31522 42,04 -2,40 9,3E04
endos 25,69 -2,41 8,7E04
CG3430 3,00 -2,41 4,2E02
Sec6lgamma 52,45 -2,41 1,503
Spn27A 29,32 -2,41 3,6E04
Dip-C 14,47 -2,41 1,9E03
CG34398 17,05 -2,41 1,3E04
CG7372 5,23 -2,41 2,903
Hr39 8,85 -2,41 3,1E04
mtm 9,35 -2,41 1,5E03
beta4GalT7 6,39 -2,41 4,7E02
lic 10,48 -2,41 1,2E02
CG7639 6,51 -2,41 7,503
Vps33B 6,09 -2,42 1,0E02
Bx42 11,32 -2,42 1,6E03
CalpB 16,03 -2,42 4,3E04
swm 13,72 -2,42 2,6E04
CG3689 9,44 -2,42 5,904
salm 12,36 -2,42 5,3E04
CG8777 4,20 -2,42 9,2E03
CG2794 5,49 -2,42 1,7E02
Dgkepsilon 10,91 -2,42 1,5E03
SCCRO 7,08 -2,42 1,9802

sls 28,82 -2,42 4,8E02
mbo 6,23 -2,42 3,7E03
Dhpr 35,31 -2,42 7,2E04
KdelR 53,47 -2,42 4,3E04
Su(van)3-3 3,46 2,42 1,4E02
CG4554 4,39 -2,43 3,6E03
Bet3 10,73 -2,43 2,1E02
PNPase 4,00 -2,43 9,0E03
Best2 16,73 -2,43 2,4E04
Nup154 6,13 -2,43 4,7603
XNP 15,72 -2,43 1,7E04
RpnS 45,03 -2,43 2,504
CG10979 4,61 -2,43 1,7E02
CG5934 7,72 -2,43 3,502
CG8031 12,49 -2,43 8,2E03
HIPP1 11,19 -2,43 9,0E04
rad50 4,95 -2,43 1,4E03
CG9175 6,32 -2,43 9,4E03
vimar 6,25 -2,44 1,4E03
CG18766 7,60 -2,44 9,503
CG42374 3,26 -2,44 4,0E:02
CG2224 4,02 -2,44 1,6E02
Mecr 34,62 -2,44 5,2E04
RpS18 936,77 -2,44 4,1E02
blow 6,99 -2,44 1,8E03
CG5174 37,24 -2,44 2,3E04
TyrRS 29,72 -2,45 9,3E04
Ppn 92,09 -2,45 3,4E02
mRpL18 7,20 -2,45 4,6E:02
Arc2 7,11 -2,45 4,3602
Acph1 10,13 -2,45 5,0E03
Zn72D 7,31 -2,45 3,7E03
CG7945 10,91 -2,45 2,503
CG5734 11,02 -2,45 1,8603
mRpL53 7,78 -2,45 4,7E02
Nct 16,02 -2,45 3,1E04
CG5727 6,07 -2,46 4,5E02
Gp93 136,28 -2,46 2,9E03
Vps20 17,60 -2,46 4,0E03
CG8320 12,04 -2,46 5,9E03
CG4866 8,82 -2,46 4,5E02
CG4278 7,39 -2,46 2,8E02
CG11790 42,54 -2,46 8,4E04
CG6398 45,00 -2,46 6,804
Clc 58,11 -2,46 4,2E04
CG11076 14,45 -2,46 1,1E03
CG18178 8,08 -2,46 7,1E03
Prosalpha4 53,06 -2,47 9,1E-04
sqd 56,86 -2,47 3,903
CG33298 9,49 -2,47 19E04
RpS26 253,53 -2,47 1,5E02
Cys 616,34 -2,47 2,2E02
CG4598 19,23 -2,47 2,2E03
Vhal3 177,07 -2,47 19E04
PyK 189,84 -2,47 4,0E03
pkaap 12,47 -2,47 1,9803
CG8441 6,51 -2,47 3,4E02
Gga 10,24 -2,47 6,0E:04
vig 24,08 -2,47 1,8E04
mRpL32 7,21 -2,48 4,1E02
mRpL38 7,50 -2,48 4,2E03
CG13185 9,12 -2,48 8,0804
CG9941 9,33 -2,48 9,3E04
Fdh 62,24 -2,48 9,6E05
Khe 31,38 -2,48 1,3E04
CG5037 8,91 -2,48 5,803
CG7466 11,21 -2,48 1,8E04
kune 30,12 -2,48 2,2E03
1(2)37Cb 4,16 -2,49 1,7E02
mRpL27 7,78 -2,49 3,7E02
Ccs 7,10 -2,49 3,8E02
GstZ1 7,98 -2,49 2,8E02
mRpS11 14,94 -2,49 5,903
YME1L 10,72 -2,49 9,504
CG5114 9,95 -2,49 2,902
CG1344 8,86 -2,50 6,8E04
Arp6 11,55 -2,50 8,8E03
trh 43,30 -2,50 1,7E03
CG17209 3,45 -2,50 9,6E03
CG31908 12,14 -2,50 9,1E04
CG8611 3,37 -2,50 7,2E03
Prp8 23,39 -2,50 1,5E04
Zprl 6,61 -2,50 1,1E02
Vps37B 15,82 -2,50 2,1E03
CG42239 20,22 -2,50 4,2E02
CG13097 4,77 -2,50 2,0E02
CG9914 61,19 -2,50 2,0e03
Hsc70Chb 44,68 -2,51 5,1E05
Fipl 8,00 -2,51 7,2E03
LBR 4,23 -2,51 1,2E02
Gp150 320,75 -2,51 1,7E02
Der-1 5,80 -2,51 4,9E04
CG3797 11,76 -2,51 5,1E04
CG2010 3,53 -2,51 4,7E02
Pex13 10,33 -2,52 8,7E04
scramb2 29,02 -2,52 2,3E04
Nmd3 10,16 -2,52 6,9504
Pex11 11,18 -2,52 3,7E03
CG13663 9,57 -2,52 4,3602
eff 68,34 -2,53 3,8E05
Prosap 18,58 -2,53 6,4E05
CG9240 11,59 -2,53 4,1E03
wat 185,42 -2,53 3,2E03
shams 4,66 -2,53 4,2E02
CG11771 9,60 -2,53 2,403
Dhfr 11,25 -2,53 4,4E02
SelG 30,05 -2,53 2,1E03
Gli 17,02 -2,53 2,7E04
elF3gl 87,28 -2,53 2,503
CG6418 5,42 -2,53 5,6E03
CG2918 57,63 -2,54 6,1E04
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