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(,$:2+,0800  1LO0&O!  :#/)!  4$,2,Y&0™:81:482  #OW "4 arfll %8s
G&BO$Y+088$, 0:OFSY&128, $1, Y+&! #0288%#/)2! J&8%&0! 3], C) 1 046:8! &2! =l PRNRE! S&-688+8!
(8,28+0$*02) §$&0! C+6280! - #h&8UE = 19+8! >L .-+/) 18+ .8, h&! I, ™ Y-& = &02588!=\]87:0180!
" 1218:0881) , )&0I=#8/)$:2F . 8$/) J+0%r . 18:2IF#$/888080!3] : I - $: 14162/ -IPRRP: i«



g ($))!

H$!& " +62+&880!F&--68&+&!H " YB&$S+, 0$6*$28 = &1$, T, )-1:#612:$+81Y8, 1 :8*, 24$/)&8!:-$1: #/) ! : #6!
2:$18) &#1:8%,24$/)88! e*$:28) CFIA H 28: 1284 0)&,862$/)! -5$$2 $+/)! 0:)&F# pe%es!
HY88$$+, 0$$*$28. ™ | F#8! H28:12)&8$28--#0.1 E&8ILO%KOA H:0+.&! H 282128 ):C&O! $t/)!
- #6.. 8#0%14+) 888172 CH-+SAHOUIKHO 12+, 0= -+252008% , /) 1= C, 828/ ) 0+$/ ) Witt8/) . §$82F 2!

Wheat Washed Wheat Germ Wheat Germ Extract —
! j -

( Vector PCR Product =
| /
— [C |

Q- -9

I
DNA Template Transcription Translation Synthesized Proteins”

1o ™ () 4. ) TOUSE™ 1P/ES UL;$™ (7)F SESH . UBIS™ Ah-480 ;D /S $* Ot +8™ "VE)S$"™ T HOSUSH (") ; ; P/it$™™
78991+ (7)'$" " 1 001 (;<1%9%h; 32 1 O

"CCHIHO . INWIFES . 2IE&B8+06: /) 21 T +&IE+08IF&--688+8 (8 , 28+0$*02) &$6#02881988 I 80%H0 . 1%68$)
USGHFEO18+ ™ & 282 12631 1-$! H Y8838+, 0$$*$28 ™ | 1 C-5#620 =881 UF&O18&+ ™ &°28: 1211 J&-/)88!
T #/) HOhHES$EB!" BCE LSBT LO%E2 I HBUA = #S$IF#05/ ) $20648/) ! ™ &) B&B&IX&+0+ . #0 . $$/)8:228!
- #51%88!U&+F&OY6-: OF&! .&.J , 00801 J&8%&O0A""-$ " #$. -0 $ = =288+ -19+60218+08!=\]B9 , 8-: . &/
%8S .8&J70$/)280! (8,28+081 J&/)E 8&02I&UES! UHS/)! G-,0468#0.! 0! &0EO!
HY88&$%+, OSE& 12, 8!, %&81%+B& 12!  #3! = = Y-#6+1F+€8280! (, -* = £8:$& 18228088+ 12+, 0$Y8,, %6t 1 280!
.83, 0080! J&8%&0! 1 :004SH#O5/)$2!886, - 2196+61+0BE+28 , BO8: 0$18+Y2+ , Ol ) +881 J+8%! = 42! a14-68
%88l =\]89,8-:.& &0! X\]B08:0$18+Y2 .&J,0080¢ 171 ""0$/)-#$$! &86,-.2 %:00! %8
08:08-:2+, OI01%881%+&IX\] 819, 8-1 . &IF#8! (8, 28+0$*02) &$6/%+€021] , J , )-108: 0$18+Y2+ , 0!
=$1-#/)108:0$-:2+, 01886, - . &0HOIX&: . &OF . -5$&804

H+0&$! %&8! = = ') 5#6t.$280! E&8I&0%&280! ]*$28 = &!+$2! %&8!H 28 121 E, 01 H$/) &8/ )+:1/ ,-+13H!
/-l 3&-/)&8!$/) , 0! NQZN! C&+ %&0! 9&8%#/)&0! E, 0! \+8&0C&8. | #0%! > :22) : &+ E&8.I&0%&2!
J#8%&! ! =1&! a&8$28--#0 . 1%&8! HB/ , -+BH 28 - 128! +$2! F# = 1 &+0&0! $&) 8! Y8&+$. 70%$2+ _ Il I &+2&8)+0!



g ($))!

&86,-.2!%+&!H ™28 12) &8%$2&--#0.1$&) 8!-&+/) 2!#0%! $/) 0&--<IHB/ , -+BH 281 12&! C+&2&0! - #n&8%8& = !
&t0&0!),)&0!H828: .1 : 0! $*02) &2$+&82& = ! (8,2&+0! #0%! &$! I : 00! &+0&! 9t&-F:)-! : 0!-L$-+/)&0!
(8,28+0&0! $*02) &2:$+&82! I &8%&0! 3a:8CE&B$I! PRNT (! U&+2888&! .50.+.&! H™Y8&$$+, 0$$*$26 = &!
$+0%! #0288! :0%&8& = 1 H™28: 12&! - #6! %&8! ?:$+$! E, 0! G:0+0/)&08&2+ 1#-, F*2&0! 3(&-) = = ! #0%!
n:/1$, OlINQNZ@'#0%!10$& 1 280F&--&0!13HF#8&!&2! - -AIPRNR(!

HiO! &66:F18028S! &#1:8%,218/)&$! H YB&SSt, 0$8*$28 ™1 1321 %E8! C&B&2$! C&$/)8HCEO.
USHFEO018+ ™ & 282 1247/) , 0l NQW! J#8%8! %+6$88! H™28: 12! F#8! F&--688+60! 08:0$-:2+, 01 E, ™!
0:C: 1™ ,$:+IEBHSI#OUIE, = 1G:0+0/)&0.-, C+OB]Q! . &O#2F213X , C&82$!#0%! ( - 2888, OINQMWE
\:/)! :0650.-+/)&0! 1/)J+88+. 18+280! C&F7 .-+/)! %&8! 2: C+-252! %6&$! T*$28 = $! 1,0028! %+8!
D8$:/)&1%: 6781948 XIC , $, = 8O10)+CH2+ , 01968/ )| I&HFEO 18+ ™ &+ 808! (8, 284081 :#$.& ™ = /)2
HOWIOHE/ ) IX &0+ #0 . 1%88IX&: 12+, 08 ™ +$/)#0 . IC&) , CE&OII&8U&0I=E$!U&+288601.T#8%&0! : = !
1*$28 1 0+/)2828:0$-:2+8880%8)  X\]BX&.+,080I 08#& H Y8&$$+,08E&12,880! #O%!
SY&F+:-1$+88281 (8+™ &8! , Y2+ ™ +&820 S#%8. ™ | 1, 0028! %#8/)! %80! 1, 02:0#+68-+/)&0! S#$:2FIE, O
HO&S8. +8$#C$28: 2801 808! X& 12+, OSF&+2!E , 0! C+$! F# E+68F8) 010 . 801 8888+/) 2! J&8%&0! " '#/)!
%&8IH828: .1 01(8, 284011 , 0028% - %#8/) &#2-+/) ). 8328+ . &821.3&8%&013] - J =$: 141821 -IPRRPCA!

988.-+/)80! ™42 10%&SEO! &#1:8% ,2:8/)80! H YBESSH, 0$$*$28 ™ &O! - $$80! $+/)! = +2! 8. ™ !
USF&O1& ™ & 28: 121C&$, 0%&83! .8, h&! (8, 2840 ™ £0.. &0! ) &8$28--&04 " #h&8%8. ™ | ILOOKO! = 4!
008 ™ IUGF&O1& ™ & 28 121) , ) &I #SC&#280! :#/)! .8, h&s! (8, 26+081# ™ 1%+&I PRR! 1 =:188F+6-2!
JRBUEOI =8&8! H 28: 12! 4§21 I, ™ Y:4C&! =42 E+8-80! =8288.80F+0N J&/)8! +02&.8:-8!
>& ™ C8:0Y8, 28408 #$1) 8681 2+0%#0 . | ™ +21>& = C8:0-+Y+%&0!-L$E0! I LOOGOIHON : /) 28+-1%&$!
USF&O 18+ ™ 8287 128$H$21%+8I$8) 8IF&+2: #6.I&0%+ . &1 a88$28--#0 .dK78le:C, 8:2, 8+801CE$28) 2!
083, /)1 U6t8) L. -+/) 184201 96v8) UBF&O 18+ ™ & 28 1281 I, ™ ™ &8F+&--! F#H &8.3&BCEO! 3a: 8CE8S!
PRNT

H$! .+C2! E&8$/)+8%&0&! X&: 12+,08:0852F&! 678! %+&! F&--68&t&! (8,28t0$*02)&$&! 171 ?:2/)B
9&86:)8&0! -5#62! %t&! X&:12+,0! +0! &0& ™! G, = Y:82+ = &02 CFII X&: 12+,0$.&65n! -Cd =+&!
X&: 12+,08F&+280! #0%! %t&! 1*02)&$&:#$C&#280! $:0%! %#8/)! %&0! 9&8C8:#/)! E,O!
HO&8 . +&$#C$28:2&0101K , 8 = IE, ON\#1-&, $1%28tY) , $Y) 1284013\ 0 ((!C& - 8&0OF2!3n&8 = #2#$!&2! - !
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g ($))!

NQQ @ 1=! &0.«! /,02t0#,#%B6-,J! /&--B68&&B]*$2& = ! 3AKAKB]*$2& = (! & +$2+&8&0! FI&+!
X&:12+,081, = Y:82+ ™ &028&l!. &288002!%#8/) 1&+0&!=+:-*$& = & = C8:0d10!&+0& =!G, = Y:82+ = &02!
C&6t0%&2! $t/)! %&8! a:#Y28&: 12+,08:08:2F %+&! &+.&02-4/)&! F&--68&+&! (8,28+0$*02)&$el
J5)880%!%+&!9&8%,8.#0.$ = +3/)#0.11J&-/)&!"" = +0, $5#8&0!#0%!' HO&S . +&$#C$28 - 2&!£02) 5-2l!
$+/)! 10! %& ™! -0%&8&0! G, ™ Y:82+™&02! C&6+0%&X! =#8/)! I ,02t0#+&8-+/)&0! S#6-#$$! E, 0!
\#1-&,51%28tY) ,$Y) - 280! #0%! J#C$28:2&0! #0%! %#8/)! %:$! "'C67)8&0! E,O!
X&:12+,08Y8,%#1280! .&+0.2! &$ll %+&! F&--68&+&0! X&:12+,0&0! 678" -50.888&! Sé&+2!
1 #68&/) 2F#88) - -2601#0%!$ , = +21&+0&01) L) &8&0!H828: . |- OIF&--68&+$*02) £2+$+&82& ™ 1(8 , 28+0!F#!
.&J+00&0!3]Y+8+0!&2! - -dIINQ__ r!n#0.&!&2! - -PRNN@! ?&+%&8!&0 . <!/, 02+0# , #$B& /) :0.&!/&--B

68&&BG , 06+.#8:2+,0! 3AHAKBG, 06+.#8:2+,00! J&8%&0! %t&! Xé&: 12+,08$:0852F&! %#8/)! &+0&!
$& " +Y&8 ™ &:C-&!I>& " C8:0HOIFI&HG, ™ Y:82 ™ &02&!#028828+-21=4&!>& = C8: 01+$2!Y&8 = &:C&-!
Ct$!IF#18+088! >, -&1#-:8.8Lh&!E, 0!/ :ANRH I =ZIC+$ [RI I =:d=:$!&+0&!G, " Y:82+ " &02!&02)5-2!
0&C&O! %& ™! S&--&728:12! :0%&8&! ),/) ™ ,-&1#-:8&! G, "Y,080280l J+&' HOF*™=&! #0%!
\#1-8+085#88&E ,8-: .80 =:$IFJ&2&!G, = Y:82+ " £&02!&02)5-2!0+&%&8 = , -& 1#-:8&! J#C$2: OF&OI!
J+&IHO&8 . +&$#CS28: 28 =#8/)!]/) 7228-0! , %&8! X 7) 8&0! I +8%!&+0! " "#$2 - #$/)1%&8! #C$2: OF&O!
%#8/)!%+&! >& = C8:0!.8J5) 8-&+$2&2«! H+0!E&B&+06: /) 283! I &+2888$! 9&86 - ) 8&0!+$2!%&8! ?+- - *&8B

"'0%: 2FIH01%E& = 1%&8!X& 2 12+, 0$Y#66881%+8& 12! = 21%&8|#C$28:2 = +$/)#0 . 1#0288%/)+/) 282! J+8%«!!
=+&$&8! ""0$:2F! +$2! .&J+$$&8 " :h&O! &+0&! E&BE&+06:/)2&! AKAKBG, 06+.#8:2+,0<d sC&8! %&O!
08:0$-:2+,0$:0%: 2F1%&8! F&--688+80! (8, 28+0$*02) &$8! I +8%!%: $! #C$28:2! .8$/)+/) 2820 =#8/)!
=+66#5+, 01 J&8%&O0! I, 02+0#+8&8-+/) ] #C$28: 2&!F#8!08- 0$- -2+, O'F# . &67 . 21#0% \&C&OY8 , %o 128!
1L00&0! J&. %+66#0%+&8&0<! 10! *"CC+96#0 . | N<T! $+0%! %t&! 2 2 2/)BI #0%! %+&! AHAKBG , O6+. #8:2+, 0!
99:8.&$28--21=+&!?+-:*&81 , 06+.#8:2+, 01+$21+0!""CC+Y#0 . IPNI%: 8. &$28--X

1§l



g ($)!

p
) RM /: oupled transcription/
&) translation

Translation
.

& ™ (*+/ JTSUSE ", IPZH#SINP/ SO L1+ S WLHP /5 (" +H+SHECEX52 - ** &) (%142 7899+ (") $"# " : OO$ ™ L GH () $#1'p*
3?21 1A

EXPI" " #8+#0< . - 1I/#&IH& 10!

=t&! 1-:$$t3/)&0! 1*$2& = &! F#8! a&8$28--#0.! 8&I, = C+0:0288! (8,28+t0&! F&t.&0! &+0+.8&!
1/) 388+ 1&1280! - #6< S# = 18+080!+$2! &3$! , 62! 0#8! = L.-+/)Il 1-8+0&88&! (8,2&+0&! E , --$250%: . | F#!
$*02) &2+$t88&0< ?&$,0%&8$! .8,h&! (8,28+08&I1 J+&! F# = | 2&+$Y+&-! &C&O0$, ! %+&! GP (BG: 05-&l!
1L00&0! +0! .50.+.&0! H™Y8&$$t, 0$$*$2& = &0! 0+/)2! +0! E, --&8! €50 . &! $*02) &2:$+&82! I &8%&0!
3U)+22: 188l PRNWEK! =& = C8:0Y8, 2&+08&!I! F#! %&0&0! :#/)! %+&! GP(BG:05-&! .&)L8&OI! $+0%!
)&HIFH2: &) = 121 &0& = ! ""02&+-1 E, O! [R! y! %+&! ) 546+ $2&! St&-$28# 12481 678! ()87 - 1:13E.
G:Y+28-I NONAWE<I HS! 82! $, = +21E, 01 &0, 8 = &8! U+/)2+. 1&:2l %+&! K#O 12+, 0! %+&$&8! (8, 28+08&! F#!
E&8%$2&)&0<!H81&0020+$$&! 7CE&8!%+&!K#0 12+, 0IE, 0!1>& = C8:0Y8, 2&+0&0!&8 . &C&0!$t/)! , 62!&852!
#$! %&8! %8&1%+ = &0$t,0:-&0! J28#12#8! %&8! (8,28+0&! =+&$&! 1:00! C&t$Y1&-$I&$&! %#8/)!
XL02.&018+$2:--$28#12#8:0:-*$&0!C&$2+ = = 21.J&8%&0a+&8678!.3+8%1&% , /) 1&+0&! : #$8&+/) &0%!
), )& G,0F&028:2+,0! :0!9,---50.&0Y8,2&+0! C&OL2+ . ! =+&$&! -5$$2! $t/) | %#8/)! %t&! F&--68&+&!

1%!



g ($))!

a88$28--#0.1E,01>& = C8:0Y8, 28+080!&888+/)&0d " #N&8%& ™ | 1 100! ™ +2! a1+-681 %&8! F&--688+€0!
(8,2840$*02)8$8) 5, +6828$! 88&:08$! (8,280 .&J,0080! J&8%U&O! 2:$)&8! 132 &$! 0,/)!
048" 10%& ™! .&-#0.&0N GP(BG:05-&! 40! E, -&8! €50. &) F&--688+! )&SF#$28--80¢ (8+ ™ 588$! Ste!
10183881 '8C8#2! T - 818$1%ES) - -CIIS*$28 = - 246/ ) F# #0288%#/) 80N I&-/) &I GP (BG : 05-&! ™ 12)+-68!
08SIUEHFEO &+ ™ &°28: 126318 Y8+ = 488213 88%&0! 1 LOO&O!

H-&128,Y)*$t, -, .46/)& DO0288$#/)#0.80! %E8! GP(BG:05-&! 6:0%&0! ,62! 0! d,F*280! %83!
G8:--8068,$/)$Lj&O, Y#S!-1&E+$1$2:220 1019461 ol , F*2801 J+8%10 , 8 = -&8 I &+$81%6+E! X\ 1%&S$! F##!
#02885#/)80%80! G = 0 -$1HOHF+E8X! =481 $*02) £2:$+682801 G : 05-8!- - . &80!$+/)! - 0$/)-+&h&0%!+0!
%#8! d,F*280 ™ &= C8:0! &0! #0% I1LO0EO! = +228-$! (:2/)BA-: = YBO&/)0+1! /) :8: 1288+$+882!
J88%&04 HiO+. &1 %&8! GP (BG 1 05-&l! J+&! C8+$Y+8-$I&+$8! %&8! G:0:-| GANGI! F&+. &0! C&+ %88
8288, -, .80 H Y8&$$+, 0! +0! d,F*280! &%, /)! 18+080! = &$$C:880! 128, =< 2+$)&8! J:880!
1%8$) :-ClO#8! J&0+ . &1D0288S#/)#0 .&0! : 0!$, -/)80!G : 05-80! ™ L .-+/) 1#0%!&$1+$21 J&0+ .| 7CE8!
£)8&IH¢ . 80$/) :62801C& 1 : 002 =+&IF&--688+8! (8, 28+0$*02) 8$&!$, -/) &8!G - 05-814$21%&$) : -CIE , O!
C&$, 0%&8%!.8, h& = 1102886$$8!

U&+2688&$!S+8-1%t8$&8!"*8C&+21 T - 81&$I1%+&IF&--68&+&!] *02) &$&IE , OIGP (BG - 05-&0!F#!, Y2+ = +&8&0I!
%:1678! J&t288&! ""0:-*$&0! &+0&! :#$8&+/)&0%! ) ,)&! G:0:-Y8,28+0: #$C&H#2&! OL2+.! J 8! HS!
J#8%&! &+0&! , Y2+ = +&828! 10 1#C: 2+, O$F&+2!678!%+&! +OBE+28 ,808: 0$-:2+, 0! C&$2+ = = 211 J&1288)+0!
J#8%&0!=8288 . &OF+&0! : #6!+) 8&!IH+ . 0#0 . IF#8!] , -#C+-1$+&8#0 . |%&8!F&--68&+) &8 . &$2&--28&0!GP (B
G:05-&!.&Y876X!

1/)-+8h-+/)! $,-281 U#8/)! &-&128,Y)*$t,-, 46/)& >&$6#0.80! :0! %&™! &86,-.88+/)!
$%02)82+$+&8280! G:0:-! OXHGBP! %+§! K#O12+,0:-252 F&--688+! )&8.8$28--288! GP(8G:05-8!
0:/) . 834838013 88%&04= FA1 IHBEOM0I+E388! ' 8CE+IG 1 0= -6#012+, 08 = £3$#0 . 801: = I(, 828
-B(:2/) | #O%! = = 1dBCH! 4041 %#8/) . 46782 P&+ UHE$80! >8$$$*$28 = 80! )  0%&-21 831 $+/) 14 = |
" 10+ 2481$16828) (:2/)BA-1 ™ YB]*$26 ™ &Il ™42 %&0&O! $+/)! ]28L " &! E,O! 1,0801:05-80! +0!
170$2-4/)80!>6 ™ C8: 080! = 8$$80!- : $$&0<!
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@&'1, .&$-

CHIN#IG, /#-!

=:1$!>:288+:-10 I -#$E&I%EB!a&8$28--88: 0 . - C&01$21%&8!"*8C&+2!+ = 1"*0) : 0. 1C&+.&67 . X!

CKEIH 4" +0 . — 11/ #812#83B# - /##-F , -#- - 9-9MRZA!

\:/)6,-.&0% $t0% :--& E&8JI&0%&2&0! GP(BG:05-& =+2! %&8! p&I&t-t.&0! 4&07?:018
S#.:0.30# " =&8! %&8! =\]! :#6.&67)8%! =+&! H Y8&$$t,08E&12,88&0! J#8%&O! %#8/)! %t&!
"'8C&2$.8#YYE! ?:#18,J12F C&B8&H2.8&$28--2! =& G,0F&028:2+,0! %&8! =\]! J#8%&!
Y),2, "&28t8/)! %#8/)! W&l =>&$$#0.! %&8! ''C$,8Y2+,0! C&! PZR! O=! =+ &0&™!
D = 8&/)0#0.%6:12,8!E,0IN!"'C$,8Y2+,0$&t0) &2 1! [R!O. 1%, YY&-$2850.+.&!I=\]!C&$2+ = = Al

01"282)* )8, 44 ("") +SWKSHZS +$4$ [ "$" H1" 15 USN*

F,—#-1:9-0l Y#->0— 14HBBUZ&N | ()*&H#++, —+2#:0,8) | O#+ +i#—<!
OUI1GBN! \>ZzRRPPT[! YHD = , %! Y4440
GANGA \>ZRWWWTAN YHD =, %! " Y4/440l
OXHGBN! "'KRRT/ANN! YHD =, %! "= Yi/440l
OXHGBP! \>ZNW_WN_<P! YHD =, %! " Y4/440l
OX"""'Gl “KPTARTPN!! YHD =, %! " Y4/440l
0""]GBP! \>ZzRRWATRA! YHD =, %! "= Yi/440l
0"*eGBN! \>ZzRWPNN[WV! YHD =, %! Y4440
0"*eGBP! HDQ™_QTTN! YHD =, %! " Y4/440l
0" ]GBN! \>ZzRRPPTZP! YHD =, %! "= Yi/440l
0" ]GBW! \>zRRNP_P[WTN! | YHD = ,%! Y4440
OalGBN! \>ZzRPPR[TA! YHD =, %! Y4440
OXH]G! \>zN_N_TRN! YHD =, %! "= Yi/440l




@&'1, .&$!

CICIF-42"0& ,4L8&9—+-&"*(", —[!O#'-"1. -1!. -/10ZA4Z9BG3#"+!

CICKEIF-42'0& ,4L&9—+-&"*(0", -!

28+ 988! 08:0$18+Y2:, 0! J+8%! U+€) 106,8™ =2+, 0! %&8! =\]!+0! = X\]! # ™ I, %882 =& X\]B
1*02) 8381 J+8%IE , 01%&8IX\]B(, -* ™ &8:$&! 1 1 2: -*$+68213] 288812+, /)& ™ +811Z""#6- - . &IIPRRQI
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