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enzyme of omega: one of five putative DPP IV genes in
Drosophila melanogaster
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Current Addresses:

([HOL[LV ,QF +DUERU :D\ 3 2 %R] 6RXWK 6D89DDWFHOMR R&$ +

3KDUPDFRORJ\ DQG 7R[LFRORJ\ 'DUWPRXWK OHGLFDO $S@KRIROV LW RI +DQ
&DOLIRUQLD ,UYLQH &DOLIRUQLD &BAKRR® RQ GHFERRIAQRI OHGLFLQH 32 %F
2PDKD 1( + 2YHUEDXJK /DE )UHG +XWFKLQVRQ &DQFHU 5HVHDUFK &H (
1 32 %R] & + BHDWWOH &BSKHWIHQ %LRV\VWHPV "XPEDUWRG
JUHPRQW &DOLIRUQLD

Abstract

7 Kémega (ome) JHQH SURGXFW LV D PRGLILHU RI ODUYDO FXWLFOH SURWHLQ
WKLUG LIDQxysopbilbmelanogaster 8VLQJ GHOHWLRQ PDSSLQJ WKH ORFXV PDSSHG
DUP RI FKURPRVRPH $ KRPR]MIBW N KRAVODPSW/HIRWURSLF SKHQRW\SH Wk
VLIH GHYHORSPHQWDO WLPH RI WKH IOLHV DQG WKH IHUWLOLW\ RU SHU
PDOHVonme§dHIHQH ZDV YHULILHG DV SURGXFLQJ D GLSHSWLG\O SHSWLGDVH
VXEVWUDWH VSHFLILFLW\ DQG S+ RSWLPXP 7KH LGHQWLW\ RI WKH JHQH 2
LQ WKH &HOHUD 'DWIosdphilal * BoIRMHH GHRMHFW ZKLFK LV FRQVLVWHQW ZLW
SRVLWLRQ 7KH JHQRPLF VWUXFWXUH RI WKH JHQH LV GHVFULEHG DQG W
ome LV VKRZQ WR EH GXH WRomelaH JH@OHhe&riogaster omega '33,9 HQJ\PH ZDV
SDUWLDOO\ SXULILHG DQG FKDUdneWEKKWDR® ZHKUHHVRQWYXHRQPHIGHDQG D EDV!
PXWDWLRQ LQ H[RQ ZDV LGHQWLILHG WKDW ZRXOG \LHOG D WUXQFDWHG
SUHOLPLQDU\ VWXG\ Rl WKH FR PogBdd V3BHD WO P H WQ R/GIYRH WDKCHRUJDQV LV
UHSRUWHG

&LWH WKLV SDSHU DV &KLKDUD &- 6RQJ & /DORQWH * HWDOYHUR . +LQ

6FKQHLGHU *3 ,GHQWLILFDWLRQ DQG SDUWankga: FKQH RFWIHMH. ]DWLR
SXWDWLYH '33 Diddphiladndelar@gaster S Journal of Insect Science DYDLODEOH RQOLQ
LOQVHFWVFLHQFH RUJ
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Abbreviations

'33,9 GLSHSWLG\O SHSWLGDVH ,9

/&3 /&3 WKLUG LQVWDU ODUYDO FXWLFOH SURWHLQV

ome ome omega ORFXV QDPH &~ DQG MXMERDRYdsBrOOHOH LQ
S1% SDUDQRWURDQLOLGH

.H\ZR Urasophila PHOD QR Jomegy HULHQH LGHQWLILFDWLRQ HQJ\PH FRPSDUWPHQWDOL]DWLRQ '33,
SHSWLGDVH ,9

&RUUHVSREOBHKQIFHD#XVIFD HGX

5HFHLYHG '"HFHPEHU _ $FFHSWHG 0D\ _ 3XEOLVKHG 1RYHPEHU

Introduction VXUURXQGHOLVER QIBQ GQVKEHWHUPLQDO
UHJLRID OVRIHBEWD FWDQGWASHFLILFLW\
'LSHSWEBSQL®D\3,9 (& LV % RRQDHNHU .*K Q +Z D RKMO
PXOWLIXQHWLIPHXDRWPSRUWDMMHOHQWOHLQ/XGZLHW O *D X GIWD O
SURFHVRIL@XPHUROLIRSHSQRGEWV 'H OHHVWHU HW DO
RUJDQILVREDFWWRBDIP P D QW HO RWRV
WKHUROR@LIJRSHSWLGQMAHDPLOV\QPDQRUJDQLYP VLY. QYR MRRE QY
FKDUDFWHDAHH GV SFBIWD & WNLFEK HW KB U RW H FFO\MVOLYDIGH. SH S W UR RWK H
& WHUPUGDORBXPDQQBRVRMDPPDOWM+ WHUPLREWDULRWELRORJIDFFDAOLOY\H
WKIHURBUOLJIJRSHIWOUBPFPYLERQV RWDWWSHSWLEXWOOVRQDFWLYDRMLRIQ QDO
OHDSWRM@GRSHSWLGDWVAHODPLQRWEDRVGRRAWBHROW DIGKHUBQRHAHVVHYV
SHSWLGRYHGLSHSWHSEWIL,GD¥H,9 ,QKXPD@®B,9 DONRR QL' IXQFWLRQV
DQGNKUBHRWHARKD Y HAORVH TXHQWIRURF FBWM. P DWRQD FW VHYWHISW LG HV
KRPROWR33,9 ILEURBDIIWMWBWRRORMQRIZKLFBEUHPSOLFD®UHHGXODRVLRQ
)$3 '33; DQG33 DOQGWZEBHSWLGDVPRXQHQIODPPDYHRWYMQMIHQGRFULQH
FDOOBG DQG&EB3 WKBWYBIRZMHTXHQPRH FW LSFEE RO 7KRPBWO
KRPRORUWE3,9 7TKHHQ]\PH@KILD/PLOLR REYLRSXKHQRWWDH/ VR FLDIW\WHWGEK LV
VKD WKH IJKBR QVHUMAGX F \W\HOM XIWAIFZ HQ]\PH QKXPDQR/'WK MMKDW KB SSDUHQW
PRGHUDWRQVHUNPNPGOPFLZHTXHQE®YROY HRHXW RWH X O DWW IEK® Q 11V
KRPRORXHQW O 7KH33,9HQ]\PHLWHSUHVNQRWQY/ RFLDMWNYROQLBXVHDVH
D Q GWF\D RWHHO D W UMRIWKIL JKFIRQ VH U@ HFR Q G L W MFRRQR\Q D F N WIJO 20,0
WKHWHUPD@DOK\GURGRYPBMWXDQ )LVFKHUOPFNRIXDFWLREDDOHQKD YH
WKHWHUPU®DORKHUHKHURWHRQO® QRYLVLEKOHQRWAIKRIDQ RFKDQUEIURZWK
VHYHQ E S DR $IEOHIH B BE RMAO UDWBRQO®LQBWK\VLROR JIHEDKDD DWR Q J
DQGQFOXGHIG UHQKHY WHUP UGID DRIPOXFRWMROHU®B QR D FH\WEA O 7KH
KDVRQH.PSRUWDQWLQRFLERQVHUWYG\PHMHHPWEHD XELTXLWRXVHNHHSLQJ
VHTXHQFHPRVVW I WKHDPLORHPEHUMQ]\PEXWQHAKRWAQWKHWIHIXOD® HG
"9/ <((( DQ&KHUWXBROXWIPAIFGVRPH WL%RRMDFNHU HW DO
UHVLGAQAK VY T X HIQE ¥EHH HOK R 2ZWQ E H
QHFHVVDU\ IRU HQ$PHER WAWHWL WO, QL Q VHWWHQ |\ PIHFW LADWH FRJQIQH G
melanogaster ZKHQVUDQVJKQHEN. WWKH
'33,9 LV D KLJKOVSHFLIGESHSWIGRXQDBDEWLIWBURWHLQAHUMRXQWBR
DPLQRSHSWKBWKBIUD FWHW KHH® HD/HR FWKIMMQW LI SHRMWHUE P R RIDM 3
RDQ WHUPGQ®®WSWIDEKDD _HIDRP GLSHSWMWIHHPRO\PSKW HUWO
SRO\SHSSW.KBIHUHQWHROMVSUROLGKHHQ]\PKD\ EHHQHSRUMDWEHORZ|0O\
SURY L=DHDGO H L WSHROQ R G U R [\ S U R@llighefa  vicina ZKHUH33,9DFWLXDW\
SURVUWWHL'$S 7TKHHDFWRIWKMQ]\PIHY LVRO DMK RZWRFOHDWKHFG\VLRVWDWLF
UHODWRMKBPLQRFLGQWKBHQXOWLBBSWWEH\SVLQ PRGRRDWD AW R U
SRV L WIKRE@/E HD | WHUWR OD.QBIO D QW& HNeobellieria (Sarcophaga) bullata D QGQVKEHU DL Q
IROORBPQ@FLGEVWHKIDFWIQVK®RYGHW QGQWHWRMLKHR F N U RZIKFHKIL MW K R X J KW
SUR!DOD!!!VHU!JDQ SYMPOHW LWKIYQG WREHLQYROYGMBKHQDFWLYOWHRRBUDO
OHX QDG G LWNRNN U X FRIYW KX E VW U DAWADHFKM NULHQQ. [BW 1S @&/ LOADHUWY H @ \BHDQ
OHQIDMX: RPBLQRFLWGHTXHQRFEMHGLDWMHOXH®W O ,QWKARFNURDFKFWLY LW\
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Figurel. 7KH WKLUG LQVWDU ODUYDO FXWLFOH SURWHLQV RQ D DFU\ODPLGH QRQGHQD\
/IDQH 7KH FXWLFOH SURWHLQV RI WKLUG LQVWDU ODUY Dide | BERPNWHK R X20.® GABEBH VWRFN

ZLOGW\SHomd @it KRPRJ\JRWH VWRFN 7KH ZLOGW\SH EDQGY DUH QXPEHUHG LQ ZKLWH
PRGLILHG SURWHLQ EDQGY DQG S3URWHLQ LV %BUKDQI DQGW.KREKRPRP\JRWH PXWDQ'

ZD\REWDLUQR®B/ KMHPEUDQBFVWIRE@H 33,9 HQ]\PRIQN KW K LLUIGY W OW LSRRV H L Q V

LOQWHDWEBRRH IROIEHZPVRXQEGEUDL Q&3 DQ&3 DS URWHLADWWREE D QBR VW

PHPE UD QRMKL V VIXBIWR R Z D&/ P D O O Sl UR E [IY®\U LRIRBX SO L F &3V K& D UBW V

DPRX@W R O XEBW L Y.L VW HHOD O DO ‘H SUHVBQWER Z L\Q K anwga

6 X JJ H VIWKHEG W UFDUADPARFAVI L Q FOWEGH' 33,9 KDWSHF L | WALV W L Q JXWY R A V

DOQWLEDFMAURBDQFEUNKRZWREH RWKHG,9 HQJ\PHAQWKHO\'DW R QW K H

DFWLYBWBIGDPLQRSHSWEGDWHRRP GLVW U LR KKK\ PIHQ/ H Y HRIDID Q @ G

Hyalophora cecropia KHPRO\P®%RPDHWO SDUWRIOIUDFW H RL D WD B W LDON L H G
HSLWKP®RBDODIQD FWLIRS D U B WLIRI)
HQ\P® UMW OVRURYLGHKGZRUNXUWKH U

JLYHHQH\D) O\ % DIVBIH[SHFWHGR GIRU FR QI L WKYD W R WHoHe P X W CDOB\H [ LFLHQW

33,9 OLSNHR W H®@M@3o6phila melanogaster LQ D '33,9 HQJ\PH

&* &* &* omega &* DQG

&* ) O\E D VTH HP X W DEHAV L J Bl G :

ome ZDWHFRYHDWBU HRBX W sruRy Hiaierials and Methods

YD UL IDIMEG HQWR VD HBF HVR/R @ HI RH Fly stocks

/&3 W KD UFBW LSAORW HDQ GWHVO O H OHey D Q Geplo “FD UMW K\OPHWK O QRQDWH

VKL I WALIQHRILU U D \S DRV FRIODOVLN®G * (L QG X PGV D @ WH'Y L RBHACRU E E&IIGL KD U D

)LJ &KLKDUD HW DO DQGLPEUHOO 7KHZLOGWAWK DO
2UHJRQ 5 VWRFN

,OWKBYSHUFRQILWR DWKHL O G W WSQHH

omega L\FR G HBE\ & * DQED'33,9 Fonility analysis

ZLWKSHFLIVERWWHRX WRWG HQWLMMKY | v i | y JiHE D @ZHWUSIO D ALHD Y L @ WK

KXPD'Q3,9 :H FOD WHH- WRRQIOMega /| o poui R UL YGD \WWK L FSRLWWHPDOH V
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ZHUHHSDUD@QMWGLY YA PDYW KHDOHZLWK)L FSEODWIBOBRODIMBISLSHW HG
GLVFDUGHRGIVSUIMIOYLDONRULIL QDMK RO GLQR WV ROEIGDNNWBP\@LQGHU
YLDQ@WKHYHOGLY LYADWMUWHWHFRUIRG a LQLQGLDPHWHIUIKIDERXVWEDQG
HOHYGDQWVROORMKHP HUJHRIMKHUVWUDSSH@OXPLQAQRRGHSHQ RA@VKH
DGXOOM 7THQUHSOLRFROWBY¥KURWVHUHQXPEHUODU YWRI [ W U XNGHILLQV L KW

SHUIRUPHG DV OLVWHG FDUFDYWHWKHD VK HGWKR O5G QJHU TV
IHPDOH [ PDOH IHP Dol ome [ome ome PDOH VRO X WDIQRBORP RJH QL [ |1 H U> PO
IHPDOH PDOH |HP Doohel PDOH

P oot o ome P B0 pooe T - PD ok 3KHQ\OWKLRXUHKWXFURVH 7ULV++&0

S+ @WKHJRSRRWLREXIIHU ODUYDO
FDUFDWKHKRPRJHQ@DWHH Q W U LDXQIGH G
ZDVKH@ X IHUKK DVXDWDGGW® KHU VW

U@ BD O Q/HEBF \ W R VIRIDF WILKREH O O HW
WH+H[WUDFWRIGHULWRORQWDLQLQJ
I HXV D D6 X I THILWK7ULWRRY L@ J

Modification ~ of Oregon R OwildtypeO LCP6

in the omelbackground

9LUJD® IHPDODH ANUFAHURY WHEGE O G W\

PDOHNKHRIIV S URQO HW UED FNFURWR/ £

YLU di€® |HPDDOH HYW H J X PFXQMLEDWH _ 0 ODUYDMKHDPED\DDE R YOHD G

GLVVHPRYRREKEDFN F WRALEYWDU ¥ LV H{WUDFW ZDV ODEHOHG WKH PHPE

DQEX®RQQRQ GHQDWXIMW®HVFULBH

&KLKMUIDGLPEUHOO 7KHODDUSDRWHLQV

ZHUH[DP L QIRREGK HW H U R ] FXRXN\F ORIW HEnZyme assays

YDULDIQQWMK KRPR]\JRoMI¥ EDFNJURXKGE RPRJIHEVWUDWHHQ KLELWRWKN

VLPLODU WR WKBVH VHHQ LQ SXUFKOVRBDFKHM®Z EDFKHP FRR

L QJ U H GIR-EDXWINHAHWSX UFKDVRBLJPD

ZZZ VLIPDDOGUI+XP BR®3,9 ZD WD
QHURXNWRPU +DQV+8OUHPHW R |
RELR'URUSXUFKDMHGP6LIPD7KH

VWDQGDQUERL@WVIZDVPRGLILKWRP

Deficiency mapping
ome YLUJHEBDQHWDWWGEGHILFLHQRFE
WBHWHUWRKBMWVRORIRFD®@brReQa $

PLQLPXRI ) ODU X LROHKDQG
GLVVHWWHG XWFKSURE D ERIO L WY yproH? QWO HLQEWRVROXWITQWUR  SDUD

KRPRI]\J 6 HL O O F U RW® H WK D O QLWURD QQG@BLAH3 URQD OSKW K\ORDWP LG H
& X W LSLORW B H OR[ W U DB /e @ H @w RWKFMURP RJIBEISAV L O/DN\EN W U DAY

GHVFULEHG E\ &KLKDUD DQG .LPEURGHLLPHWKIOVOORREGHHQWRIDWLRQ
PO RU PO )RWLWURDQUEM\EHDWHV

o . —@GHPEUDQBFWRRQ— @& \WR \WZDY
Protein micro-sequencing LOQFXEDWHG RU 0 7ULV+ EXOI HDUN
7KLUIGQ VWIDW FXW LZHHNSUHSDUBG fg |IRUPLQ7TKHLQB®EV WARRQFHQWUDWLRQ
EDWFRHV FXWLFORIZLOGWW&HDQG zpy po 7KHUHDFWDRVHUPLEDWKIB
LCplOUKIBQWKSHURWHKQQ]HCDIVDQDO\VB.(}{GLV\RURQ_OO =Q&ODQGVKHMDPSOHYV

DV GHVFULEHGtE)N &KDUOHYV FHQW U LIKUHG& QD W [ JLQDPLFUR
FHQWULIRKUHQDSKWK\ODXEEWN UDKNHH V
Collections for developmental studies PHWKRIGH QW ORIBW UXFNKRIZDXVHG

7RREWBIQVWRRNRXQOLHY GD\WOG ZLWKKIROOREBR@LILFDWLRAN PO
ZHUWUDQV IWBRPIS &R W WEKHEWUW K H Q/ X E'V WNIRDQWHME IROXMWOH @ 7 U LV + +8+0
LQYH WRQNIFS SEIN LFHDIJOD VNKEXUQHURU TURWKHNRMANO X VE DRPQ [HBGL W K
WKRWEHHRDWHB®KDSWVIW f —@®RU —O0 0 7ULV++RQGNVNKHQ
& $ *KRXWH+DDVROORZMWZRRXBY LQFXEDWW& —OHPEUDQBFWL®RQPH
HIJDD\LIRIFROOHFWMNRHUWUDQV IWR BIHWEURBW —TF\WRVYRO PL@Wf& 7KH
Y LDROWW D Q GORIGR URXRSIV 7ULSOLFIDWHYHDNAYERWB 3, 9K\GURQA\VRRQLWRUHG
HIJZHURXQWMHOMH{SHULPRQWKHE\D+HZOHWW+3DFNBSGE KR RGHUD)\
SXSIVWDZIKLVBHHSXZBHWUDQVIWBWYRE FWURSKRWRPHWHBZOHWW+3DFNDUG
QHX L DIDQ/® KWL RJHH F R UNGRLGV IRIQKR X U&KHP VW DAR LW QDQAHKMNL Q H WREBEW K H
RISXSDULD@WILERNUAR X QWWEKHPHUJHEHD FWAIRMPHDVXURG PLQDWRRP
LQ +*+KRXU LQFUHPHQWYV WHPSHUBQLQUM DR EWD ZQWKE LWV
Rl $8 PLQ —J SURWHLQ

Preparation of larval enzyme extracts _
/ D WK LLLG/ @ D U X B b8-0 D RHIBJ O DS/QYD WH optimum

FRYHZHWKXOXPLQREQGQ/ QXFBRQWDHWS+ RSWLPXPVGHWHUPKQH@UYKH
VWD QGEREGGESBYVYWD UW H GI\DHQ
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ZLWKEXIIHPL[WXRIH PO HDFRBOLFLOQHDFWAHRWRR OHQEVHBBKDUDFWHUL]DWLR
ELV 7TDIQME(3(6 WKRHL[W X2DHD G M X WRHEH ROXPQVZDVKAGWK PORIWKWDPH
WKEFHHVLEHG+UDQJIJHWR 7KWXEVWUDXWHU EHWZHHQ HOXWLRQV

ZDV *O\+3UR*i1$%

HPLC test for specificity of enzymes
Inhibitors +LIKUHVVWXWIBFIKA RPDWR#B/&SXDV
JRUSKHQ\OPHWKD QIFOVRUREIN &0 SHUIRUVPHD B OOWHAFEK DOOWHFKZHE FRP
LOQKLELWILW®H UXGHI[WUDFRH QJ\PHSOOWLPBROXPQ PP PP PP SRUH
SUHSDURDDVRFXEMMWWERBQKLELRMRUVLIHZLWIBOQ HOXWURQGLHHRQW
KRXBMIREJHHLQGEGWRXEVWRIDXMKR@FHWRQLWUWOHIOXRURBBIE®WH B
HQJ\PHHD FWD WX IRP@ DV XEWGENL QHWPEEQXWMKH Qt RYHUPLQ(OXH®@2MV
DVVDWGHVFUDRERBRMUPLQRWQKLELWAHRWHBWHQP 7KW ROYMN@MWMAWHUH
XVLYXSDUWSERODRHBEUDQBFWALRIQDFHWR QLW UM OQIH O X R URMBLAHWA. F
HQJ\PH+*LQKYBPW@HWBIYVYVDWWHIWMKHWULIOXR DR DLEHNVOUEZD WRWKOHFHWRQLWULOH
VWD QGIIMUWESRVMWIB06) DQEDFLWUDRIGY ULIOXRURALEBHWHFRPER 7 %DNHU
ZHUGFHLVVRIOOBGE =Q&OQPO 7TUIEKIIHUWZZZ MWEDNHUPBRWULHWKD QRO DU QH
EHVWDW®ELSURWLGP HWK D QRKIL EL WRWLOW MUKHIRR BIJK PLFURMKXITULQWHU
ZHUMGGW® Q]\PH[WUDFWVQDQ@QKLELWROPBQURGDQRVH® I OR O X WILER® V
FRQFHQWURIWLRRO RU PO DQG GLOXWRRIQ]\PHNQGY XEV W UDBDX\PHD\Q
SUH LOQFXRDVWHQOXWDWY & $SODHDFWL'ROMWM ZDWKVHBW FRQWRER T XDOLWDWLYH
ZHUH FRQWUROOHG DJDLQVW 7ULNRPSIDHUIRBRB®GEEHGENE Y WWHDFM LRQV

7TKHKXPD@3,9 ZDWWRWDHGBXVHDBVD
+ GLOXWLR®@J POURBURELR'UXJ

CP;rJﬁIr]S purification of DPPIV using DEAE 777 SURELR@RX8LGFDLQD SKRVSKDW H

(DFRUXB@]\PSUH SDUDMAREHPEUD QI 1 Gy ’0) RRvwWDOWLE IDFWRU SvQ:3
|UDFWIHRQ(L Y D/DRHSSA R [LP D W IOOW Y D Q Q

+DQG P AR WKHW RNJFOF W DFEER X W X++LV + O: VXEVWDQFH 3 $UJ+3URH4

* * *
ODUNDOLYDZP®WSOWREROXPRP[ SUYR? ODQ P OEQUisg\HNif KLH * gbﬂ’+H3XUiRO+H3Vt’J .
FPRI($(x6HSKDUBRMBRBPHUVKD Q QLQ * * *

7227 DPHUVKDPELRVFLHG®FMWOARE HEHU*SUREIKGELSUI ZHUWHVWHG

ZLWKO 1D&O PO WULHWK D EROIBEL Q EHWVZ\/?JW{?VNRF&DWS’LWEVWW;&\;L y
7KI-FFROXP[0)HOXWU—MBLQB-ILD)[DJG[RHQVVRQ Q R N4 EX Q

+ 0 1D&O PO WULHWKDQERX]DI-PLy'Q DOHDFWHRR@FHQW UDHAWLHR Q V—0

P OW R \M D & WLRROOX PIHQ GU D F WZ R QW VWUDWKH E\YROXBHD UWISXOQQILHG

FROOHFWRG |UD F WR BVKIX U L | L FRIW EKUWDUQ\ETPWQR%SQRWR\E’%&EW_(?
WKRMHPEUDQBFWLRQ@LWRQ ZDWDOV [RE @ @

UDG\NDQIGQ —OVXEVWBODIFAMK E\
S U HVEH@WHR O XR QX HE WU K IWGED v YROXPHPEUDQBFWQRIGDFWR R QPIH

DVVDYRGIQ]\PBIFWLSEWUYDB FWZRQKN

— @ XEVW ZBIWHMF X E ZWWR) ]\ P
FRPELQRERQFH QW UIDWHLD | L DWW, ULHWKDQER(CDDl-HRﬂQI—H’LQ]XVgﬁ\N
-XPERVHWSWWULIFRQBEQWUDWRN'V

OROHEXOTHLJKVEXWRIBDOOHOPDQ [ & 7TKHUHDFWDRMKHMVRS EMIEHDW

HQDW XWKPQJW XM f & IRU PLQXWHYV
77Z SDOOIRRRRXDMfF&DW  J )LQD

FXPD@3,9WUDOHG —8RU —8&XPDQ
FRQFHQWRDNPBIV+ PO7KH ROXPERV

HQ]\PHLWK —OVXEVWLUDWHOHDFWLRQ
ZDVKRGWK PORI 0 1D&O PO o5y ernowpRGaH DM QDWXW HEIR U
WULHWKD EXOIMKEE PO 01D&O Q Q H

PO WULHWK D QRO DEHW AW )RQY. " -BULRWRQFXEDWLRRISURGXBW
ORDGRG3/& 3ULRWORDGVY DB S W H
IXUWKISMULILEDD/QB®ROHF X ®DV V
ILOWMUKLR OIK PLF UG O O XIDRHWHD W H
GHWH U P L QDML X G H[ W U DFEWW K H
. ULQLI® WHEWEHH®UH UL QGHOG L 4
FRQFHQWRBVWKHS( FROXBRDSSOLHE /'y hoG6 po WULHWKDQRODPLQH EXI
RQWERXSHUEH [ JHIQ O W UDRNDERGS P Q Q Q
[ FP PORIH[W UDEW R D @CHXW K H
FROXPDWOXWH\EK PORI 01D&O Organ preparations
PO WULHWKDQRXIDRE® H PO $O®UJDQ@WUIGLVVHRWHGYHFVQIHU V
|UDFWZR@NR OO HFWEHGH WK LW BEZID V VR O X WWLRIQ V IPIQ@W B UHRS 1 %6 X 1 1 H U
WHVIVRHEL SHS\@HSWLGPWHYKWDFWLYNW = f & XQWLO SRROHG DQG SURFHVVF
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KRPRJHQHLMWGEMEOHQGIN $SUH+FRROWUBU LHEWUHFROOHFWRPBG JH Y LU JRY
OLFURULEGDHOQ®MWUVHFREWLJRKE\ LQVHPLQDMWMIEOHW DULHERWIOREHG
DSHOSHWNEBMV®D PO(SSHQGRNEHR WUXFW)XQUIDK G Y L G XIFQUGX W H U X V
GHSHQR@VKML]RIWKBUHSDU DL RIGI FRIQLRQMNQLIH UKW RODWEE DB G
DOLTXRBW HVH URKSURWBIVQD\Q GV K HS R R OBP\BF R Q F H Q WRJIDRAYIDRIQ—@ X | | HU
UHPDLBRARIHQZDWHKDQVMWRINGE. GDPG RYDULHM%XOIHURWKPHPEUDQH
W X EDMQYIEH Q W U LI RADKHUEY WF & JRU |UDFW(IDRF® DP SDBI\S UR FH \/ QM IGHD P H

I R UK R XOUW JDW& 7KNXSHUQDDIWDBIVQ QBM R W HV \M HRVH BAMBIL SO B\H DV
FROOH P\ B BOMWR VIRIF WDREWR DMGUHPRYHG DQG DVVD\HG VHSDUDWHO\
+ f&TKHMHODBWDVKBAGWAKXIIHDQG

FHQWULDWIHG JDW & IRUPLQXWIHW Cloning of genomic wildtype DNA

VXSHU QW BRW FDWGHWKEHO@BW (RO  ZHURDR QUIRD3 F O R O

H[WUDEMMPAX I IHE\KRPRJHQLIDQUFH . g EwWD 1L QR K¥H UNBrasbphila *HQRP H

FRE® HQRWX B 6HV WP LQXWHY 3 )R MEENH \DNWE QG 8VL@J,* ODEHOHG

KRPRJH@DWHQWUIDIWIHGIDW&IRU 5 RRIKGH JHQ HSLIREH DE O 1 Q G6 7
PLQXWHKW XSHUQDIWORO/D HE WEIBOHG  gRv |\ RYOHR @HHNEY R O D\@ BGK H

PHPEUDQBIF WM@®BVRDWG & ZKLWMKH. 1§ yHFRYHDGIGFORQNBLQUWDQGDUG

SHOQ@BI\ELVFD WAHKEKRPRJHQB\WR VR QR FH GOQUSIM O XHVFUBSWEWUDWDJIHQH
ITUDFWILQREHPEUDQBF VW HRMIKIBQVD\HL, 7 SURELR G LBX(WD®MEDWISF H G X W IHYJ
IRU SURWHLQ FRQWHQW DQG "33, yRREWLY KW\REBVLQGLFZWHBVH®R
. LGHQWRIGRQILWKBHQRPLUB LQDOO

* GDROBDOHHU(HLVVHFRMMIGVWQ{GIFORQZ.RQU]NDEOI—&OR(RHH\,{RQDQGZHUH

D F FHV\ORWQBR/P E L QHIBY WZHU A X LF N> b G D | W MK M6 H U N HO RV R S KAHODR P H
ITURJHQ@OLTXQIGW U R)FHD VVIMKHAHUH3 g \ 5 g RO L WKKDBG melanogaster JHQR P H

GHIURDW B 8 R OMBEL YDIF R Q F H Q WRID Wy RRy L \0 K B VG W R V v MERDGH QW KM Q H
W H VW BB\ 1H-HOU D Wi K LUV \ED D L QR EHY i 1% 4 BW K 6 D W D E DRONZ H XV H & K H

DQEHQWUDROOFRQGILVVHBWHRDRG gy £ o yWHTXHQFRIHQH UBWIHP HILRWU
KRPRJHQDWGFRQFHQWRDWERL Q R opruvk@L $ E\3&5IURRS& )

ZLOGWISH DQG om&UDLQV —O  pewDLQMRGEP%HUNHURY RS KLODR P H

7KI—DGXE)N\/DLZJ—VUS|UHSDIUUI-RCEFRPELQI—E(;J*RMHEM*M*L*PHDH*UI_K[RQ JRUZD UG
787&***$$$7*8&&$&& SHYHUV H
PD OB GH P D O$/X CAMWI SO D FRHGE F W/ R > :
£8$78&8$33&7*$&777§RQ )RUZDYG
LPPREL@IKHPQ&HD GHMUBHPRYLHG  Lor, A S0
8&*$HRT**$$$&T*$S7* BHYHUV Ht
5LQJNBOXWDRGMKBLJRIWFURV FRKSH, - >
, $$$8$$7&77777777**F VWDQGDUG
KHDGAHUHPPHGLDWODEKHGD PO
385 SURFHG2OMXVHGLWRQDQQHDOLQJ
(SSHQGRXEIHO @ HWOL TXQUGY U R LMK H\\ b g 1y gw X (i 7KHB&5S UR G XZHAH
W X ELHP P H UVIQGL T XQLLGN U REMMGKHQ @ |

YHULZLHGK O D E HOUHGEIRW [R Q V
HDFELVVHPRMHAVRV@R@E SHQCWMEAD YV ) i\ g FWIIYE®N DQGNKHQLJIDWA® R

WD NROQR/IW K$IR RO L TXQULGN U RIGIQR Z Lo v/ & U LDSMIVE R Y7HK HH [ W HRQWVKFHO R Q H G

W KOIL TXQLGN U R DH/QUBKIW X BMRI Y DS R U
,PPHGLDWWB@WKELTXQGWUF«]M@Q YHUWV ZDV GHWHUPLQHG E\ VHTXHQF

GLVSHUVHGDFAROGXIIHUDVYQWURGXFHG

L Q WRW X D) & KkKH D &N UMHW RD WG f&  Probes

% UDIZHWKRPRJIHQRYBIBRQFHQWRIDWILRHROLIJIRQXFCHREHSY :9 , <(((

EUDL@XIOHYRKRPRJHQL]OPMDLBHUH CGHIHQHUIDWIS XUFKDVHRBP*HQHPHG

VXV SHQGHG XLV U R @R PR U WDILG 6\QWKHVLXYZZ JHQHPHGV\Q FRPKHU

SHVWQBURXQQGWRBRZGMWKIZWWKH@OLIRQXFOUHRBHMIRHE WD LQRIBSHUR Q

WUDQVIHQWRKROG PO(SSHQGWMEHWHFKQRORQEH¥ZZ RSHURQ FRRMREH

8VL@BHVWRMAHK(S SHQ GRXIBHKWHD PSO W TXHZHWBHWHURAMQHEHWYBQVODWLRQ

ZHUKUWKRPRJIHQEHGX WBY RO XRH RIFRQVHOUKRWMHOXHOQFBDAWHUZDUGV
—0 KHDG@UYWHKXITHDQ®SXDOQ GLUHFNFOIH@WKEHO FDRQ G L GHDQWRP L F

XOWUDFHQWULIXJHRUKUWRHFRYHWY VHTXHQHHD EOH KHR O LIBRR EZHWU H

WKRAR\WRVYBDFWEZRQUHPDLQ@MAIZPW HQGDEHAMWKKHIR[LIHAPLFIRQXFOHRWLGE

WUHDWHG DV DERYH 7TDLOLQJLW %WRHKULQJBMQQKHLP
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Tablel. +\EULGL]DWLRQ SUREHVY DQG WKHLU FRUUHVSRQGLQJ PHOWLQJ WHPSHUDWXUH

#  Protein seq. (DNA Source) Probe Sequence (50-30) Tm{C
''9, <((( SUREH GHJHQHUDWH (*$<7***71 $7+ 7$<*$5*$5*$5

":19<((( SUREH 'URVRSKLOD $& T*$77***7*73&*$**$$*$*
'"19+<4 SUREH 'URVRSKLOD $& 1*$7*$73$37*7*8$&7$&&$*&$* 1
1 $& BUREH H[WUHPH 1 HQG RI $&1&$*&7*&7$&T7$*$*$$*7*$*

1 875 HIRQ SUREH $& THQG HEH{RIBS*77$$*&*&***$$

1 875 HIRQ SUREH $& THQG MRHRIQ**777&**773$&**7

7ZZ URFKH ARPORZWERH DQ X IDFW X ZBIWHVKPD USBOLRANP RXQWRERRBW
LQVW U X F\W HRKQWH Q X&K/' ZDV ~ GHOD\ GD\ RXW RI DFURVV WKH Ol
REWDLUQR@VK®WHUNHORVR S KHQR P H
3URMHFW 7Kidme KRPR]\JPWBNXRDGHFUHIVH

DERXW E R WKW KBE L O RHU W LIOR PHO H V
Genomic DNA preparation )LJ D QBGQVKSH U F H GVSIURU HQLSINU
> IHP D D FIR QUX F F H V VHUGCL\OHH B GH.
HQRPLIFS ZDH[W UD FWRHG KEL O G W\

Z RV D LEOWGG HADAW B M WAL J Q L | DRIEO W

VWUDDR®@ Korhe P XW DRI melanogaster JDYH 3 YDOXH OHYHO® GEHW ZHH .
DFFRUGWRURWRFRIO®SVKEXUQH U Q Q ¢
WKHQ JHVENW BP + &R Q WRFRROIH QR P LF

'l1$ ZDVNLQG®OURYLEHADRGREKIHQ Table2. 3HUFHQW ZHWEZBLOGWV\SH DQLPDOV DW

8&6) 86% HDFK VWDJH ZHUH ZHLJKHG LQ JURXSV RI 7KH
DQG ODUYDH ZHUH ZDVKHG DQG EORWWHG GU\

Sequencing of omega 1genomic DNA Yoweight
ome '1$ ZDBUHSDUR@KR OBILBIQGH QW SageomelMidpe
WRDUDJHFIRB&5SVHTXHQBUQR HWW H WKLUG LQVWDU 0DUYD
GHVLIRQWIGAMKHD GIOHTXH@GHAXHQFLQJ $GXOW IHPDOH
ZDGROQMZ LR EE R WKV U DIQ@BB/ KHH TXHQFH $GXOW PDOH

FRPSD ZHBWKEL O G WABHX HQEB G 10\
'LIIHUHQBRRZLOGWYESERWF X URE Q\Q e i
ERWK VHTXHQFHG VWUDQGYV ZHuﬁaﬁﬁ.d’{/EéﬁU‘%@tﬂBé@%'w of LCP 5

and 6 inthe ome ~ mutan

_ _ ,Q RUGHWRHOXFLGDMHHFKDQLRP
Results and Discussion PRGLILFBRWURQVIEBQ L QN KW K LIUGY WD U
The mutant phenotype ODUYIXQVLBORW MK®me PXWDQ@D/V
1IRQRIWKFHR GRPLGRWWORMWHLIQL D W ¥ N F U RVRHQGDR L O G WWE R PNV WR
LGHQW UIRW &HU L J IPXIVDVGEW HadkQL K D UTK H ARKEL O G WG RW IBLLQIW E QDOpme
HWD O KDG Q\GHWULPRQWDQ EBRFNJURXEGKDHDD O )LJ
SKHQRWAKHUHW®KHHFH VoreY # X WD QW FRP EL QUKREWMK BWWKI RWHRQG
VW REKD X RGP RGL | DG N OW ISFURY HE KhUBITTH F W HVE KPIX WD WLRR £ WHUPLQD O
)LJ VHHPH®RPHZKDMWPDOO QG HQCGMWKRDW XIJUHR W HQRNZL O GW\3 €
GHYHORSPHOWIRZONR FRQILUWKLYMe KRPRNJRMWMHRRPELQBQWHWTXHQFHG
REVHUY DMOHRIDIQ GHY HO R RMMIgHe ) LJ 7 KLWH T X HRD-MHL WO HDKID/\WAHK L | W
VWRFANPHDV X bhitGVKRZB & L1 I HUH@ PHI H@W Kokhe ODUFRW LIAORWHDQ GW YV
W KZHH BVH L IR M/ J W K LG/ @D U RIEK SDHD OO BQBW O DOXISG L ROKWDHND & ©
KRZHYWHeHe DGXOWRDORQBDOHRHUHFDEHH[SODLEQRMKEDMAND '33,9+OLNH
VP DO CEHUDE R X W 7DEOH 7KH SURFHV\RIQWKHL+ WHUPL@GRSHSWLGH
KRPR]\JRof¢ IOLHAKRZHB GHon\Q DUJLQLQH SUROLQH DIWHU WKH VLJQDO
GHYHOR S WH @D UR [ L PRRQWBIRY H U UKR
WKH)L|H\FOB‘|LJ DQ@RGHFUHDQ’I’?KHLCDJ‘O SURWH_B/QSURGXFEH\GD
GHYHORS WH @D OQKEX SBBULRGHUH R*GRPLOBWMIBHWKDQHVXOIRQDWHZLQG
DOVRWQRGLIIHUHQWKHHUFRQLWKDWXWDWDRGLVQRW KLIWIHBW K dme
HPHUZHKGIW L P HIR W KAK L WBH S X $iooH EDFNJURXIQ® RMO HDEWMGHHQ ]\ P HALV

,V\ZD\FRQFOX\EKFWGHHYHORSBHH@WFDQ)HMDN\R&G E\lztWHUPYBBDOHQFLQJ
)LJ EXWWDUUDRDNWULWHY L G RW KH
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Figure2. 1XPEHU RI IOLHV HPBkJHG WKH &RPR]J\JRWH PXWDQW

Figure3. 7KH WLPH Rl SXSDWLRQ PHDVXUHG IURP WKH IRUPDWLRQ RI WKH ZKLWH SUHSXSD

Figure4. 3HUFHQW IHUWLOL]JHG IHPDOHYV

JRU HDFK FURVV VLQJOH PDOHV ZHUH LQWURGXF
GD\ RQH 2Q GD\ ILYH WKH PDOH ZDV GLVFDUGHG DQG WKH IHPDOHYVY ZHUH VHSDUDWHG L

SURGXFHG RIIVSULQJ SRVW GD\ ILYH ZHUH FRQe/ POOWHNGZ HHIHNVQ B Y M G X F @ HD/O/OXOD IV W VI AWKV
IHPDOHV Q LV WKH QXPEHU RI IHPDOHV LQ WKH VDPSOH Q LQGLFDWHY WKDW VRF
GHWHUPLQLQJ ZKHWKHU RU QRW WKH\ KDG EHHQ VXFFHVVIXOO\ IHUWLOL]JHG

-,6 &KLKDUD
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Figure5. $YHUDJH QXPEHU RI SURJHQ\ SHU IHPDOH 21 WKH IHPD O HyheV RKAHDWQMWXOO\ IHUWLC
PDOHV SURGXFHG IHZHU OLYLQJ SURJHQ\ IHPDOH 1RWH WKH DSSDUHQW 3K\EULG YLJRU’
FURVVHV ,Q WKLV FDVH amé PHDOM VKRZRIGKEH GV KHZHU SURJHQ\ SHU IHPDOH WKDQ WKH ZL
ome KRPRJ\JRWH IHPDOHV D WZR WDLOHG VW XGMWXWZ VOB WAISWHW HPIYBIHB 3 [ [

KHWHUR]J\JRWH IHPDOH¥KBUH 3LV WKH SUREDELOLW\ WKDW WKH VDPSOHV DUH WDNHQ |
WKHUHIRUH KDYH HTXDO PHDQV 1XPEHMWRI |HMDOHYXUN MWKHOVDPH DV LQ

Figure6. OLFUR VHTXHQFLQJ GDWD RI WKH 1 WHU P L QiboSophith \fefanogrsteR F RWWHKQH WKLUG LQVYV
SURWHLQV 1RWH WKH H[WUD 1 WH)IU(-:PD@[mlﬂﬁﬁKW)DH}\)WLQLFR)WGHQVLQLOG W\SH VWRFNV D
PPV PXOWLSOH PDUNHG VWRF&KLUKDP® B HWED@WROQUD ($7KH VHTXHQFHG 1 WHUPLQDO HQG
RI' /FS DQG /FS DUH D PDWFK ZL66AERIZWERP WHKHAXHR F&HRRBROWY HW DO
FKDUOHV($RZHU FDVH DPLQR DFLGVY LQGLFDWH WKH SXWDWLYH VLIQDO SHSWLGH FOH
YLUWXDO WUDQVODWLRQ

S HQ X O WLLARP\DIWHHKEWR\D NIHWH 1 U D PMRLPYCHS SRVLWGRIQVHU P IEQ HBEK o HUNH O H\
ome

'33,9 SURFHVYQ@XKRXUKZ'33,9 'URVRSKHQRPHJRMFMNR ORI K67
HQ]\PHWNQR2QROHMDYWBSHQXOWLPDWH DQGRWKHHQ&*

RULJLQDOO\
VHUIUHVLERNVBRORRWGRVRZLWKXFK GHVLIQ®P*WHG WKXWRQILURMKIHEHQWL W\
ORZUDWH/QWOHLQDPEHHWO

R IW Kokhega HQ]\PBIF W L X IL WieK* WKH
,QDQMY H @MWoiega ZL O G WM\GNPGIR H\R Womega ORF XV
SURFMAKSY RWHHIR UWMMVH[SRUWRXKH
FXWLFOH

Gene structure and protein comparisons
$ FRPSDURVIRM@ RPMHFTXHRKMHTXHQFH
The omega gene maps to 70FD71A on DQGNVKHXOOHQJWK /' %HUNHOH\
chromosome 3L by deletion

'"URVRSKHQRBH RMEDB WV HGB H U MWYKH
3ULR® KX EOLFR W KRQophila JHQR P LIEQW U R QV M[BRXQFRVY KIHH Q $1Q D O \R/IMWK H

VHTXHRGEHO H WD SRQW kokie P XWDZDV VHTXHERMIK RARXWWXGREGURPVKH

FRQVWU$FWHHUGRH FURVYHWEHILFLH®FHUNHORVR S KMHIQRPBURM IGBW DED V H
FKURPRVEBPBWHIG3S,9JHQIH )+ $

\ L H OVGAW HLUQD/OH U A R WS QU LEHRQAM/KQ V
J)LJ  7KLMWFRQVL\ZWWE@NK\E UL GL]DMbsepRIa '33,9 )LJ DQKXPD®3,9JHQH
VWUXFWXUH

-,6 &KLKDUD


ref/figure7.html
ref/figure8.html
../ref/figure4.html
../#chiharaEA86
../#charlesEA97
../#charlesEA97

-RXUQDO RI ,QVHFW 6FLHQFH _ ZZZ LQVHFWVFLHQFH RUJ ,661

Figure7. $ GHILFLHQF\ BDe8aRHQYKHH+DWFKHG EDUV UHSUHVHQW XQFHUWDLQ HQGV 'HILFLHC
IURP WKH %YORRPLQIJWRQ 6WRFN &HQWHU

Figure8. ([RQ VWU XbédaU & IRU F @iHeY RQ$ LOQGLFDWH DFWLYH VLWH SRVLWLRQV DV ODEHOHG
SLQSRLQW WKH SRVLWLR @MeRAR'GS IDN UHVGEFHHMVIDQ QWKGH ITURP JHQRPLF VHTXHQFLQJ

7 K Brosophila JH Qhiega L Q F O YO&YHHOD U JBIH U + $V S +F-ID W D CD WML BALHAUFH V LIGRD
LOWUBVKHOWUDQVBQRIWEH $ D®RO VHSDUBDRRA QE RWKS HF L,iQ¥mega WKH
H[RQ ZKHUHWKH UYWUODUIBWURQSRVLWRRWKHRQVHUWHIBLQHFRIQLWLRQ
EHWZHERQ WD QGRIWKKXPDIHQBEERWWHTXHQEH** L\LQH[RQL @ R QW WRMM
HW O 7KHR UL J LLQVIR® DRVW Rolega K XPDRQQBRXVHS$ ZKH UMW SEHWZHHQ
'1$ ZDWWDFFRPSOEVKRIFGES D UDLQUIJQPHOWMR[RQVDQG $E E RMIND W
RI RYHU HXNDU\R3BLF HQJ\PHNQG KD EHHX JJH WWKHIEKDHQ F H VW QIFRAW K H
UHFRIJQWEKBRQVHQNHXN\K H QB H((( '33,9IDPLIOKXPDQWLWIRBURU33 LQ
7KLKLIKERQVHUMWARHQREHAGP RVIWI W KWWK D YWHKHP D O OMGQWAL QW KH Z HV W
QRIVORIWK'B3,9 IDPLAISURW HDWHVHH [ R Q$/E E RRVBNO & K HIQW O 7KH
FRQVHUDRG@RF IVGH T X HRIPHKSHU R S H OVDHHWIUGHHF R J QW MAL@VE HV ERH Q H 8 3
UHJLR® / <((( $EERMND WKDW'33 LVRQWDZIQMIOVQ Q HJR® \L W\ Q
FRPPRWR ESURWHDIHE ,WLW SO lowega D Q ® KRIW KDirosophila S X W D V8B YH
EHWZHHRQY QGL QVKHX P DEXMVRXQ® SURWHDQED\BHSK\ORIJHGYHWHFF LV
W KH. Q HORIQL @mega 7 ZRIOXW DB HEY HG XAHRQ V L \ZWWRHHega S U R WEHLLA) B O DMRH G
JOX JOX KXPDRQGOX JOX LQ WKBQFHVWE DO ZLWKHQ&* EHLQJ
omega D UM[W UHRHODKR QV H WBWEHEGRMMWP RUFHORVHOODWREE '33 DQGHQHYV
DO DQWKUWSRIUMD DQBUBHTXLU&'G DQG&* PRUEL VW DU OMOHG
IRHQ]\PBHIFWLLYKWRDQ®3,9 SEERMMWO DSSHDULQJ DV RXWJURXSYV

(DFKRIW KB P L QIRF LGH V L GRAIMAK H

-,6 &KLKDUD
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Figure9a. $ SLOH XS Rl WKH PDLQ KLJKO\ FRQVHUYHG VHTXHQFHV RI WKH '33,9V DQG UHOD

DQDO\WLY 7KH QXPEHUV LQ SDUHQWKHVHVY LQGLFDWH GLVWDQFH EHWZHHQ WKH HQG R

7KH KLJKO\ FRQVHUYHG UHVLGXHV DUH LQ UHG 7KH FDWDO\WLF WULDG LV VKRZQ LQ XQ

DFLGV DUH LQ JUHHQ H[FHSW IRU WKH 4(( RI WKH '33 UHODWHG SURWHLQV 4 LQ EOXH

&* EODFN * 7KH +LV UHVLGXH UHSRUWHGO\ QHFHVVDU\ IRU GLPHU IRPDWLRQ LV LQG

etal DQG WKH UHVLGXHV WKDW DOLJQ ZLWK WKH UHTefAIUHG 7YRUDWOO LQ KXPDQ '33,
DQG WKH KLJKO\ FRQVHUYHG $UJ

*RUUHOO DUH VKRZQ LQ VTXDUH EUDFNHW

Figure 9b. % URDG VWUXFWXUDO FRPSDULVRQ RI VHYHUDO '33,9 SURWHLQV
FRQVHUYHG VHTXHQFH

'33,9 SURWHLQ
IRXQG ZLWKLQ WKH 1 WHUPLQDO UHJLRQ

© 9/ <((( WKDW FRQW
UHTXLUHG IRU '33,9 DEWLYLWAKBEBRWWHQFH LV SHUIHFWO\ FRQVHUYHG H[FHSW DV LQG|
7KH VSDFLQJ EbhW@HHR®WKHYHG VLWHY Rl WKH 1 WHUPLQDO FRQVHUYHG VHTXHQFH DQG
UHVHPEOHVY WKH PDPPDOV $VSHUJLOOXV DQG &* 7KH VSDiela@jaRkdr DFWLYH VLWHV IR
'33,9 JHQHV GRHV QRW PDWFK DQ\ RI WKH RWKHUV DV ZHOO 7KH VSDFLQJ IRU &*

PRV



-RXUQDO RI ,QVHFW 6FLHQFH _ ZZZ LQVHFWVFLHQFH RUJ ,661

Figure 9c: $ SK\ORJHQHWLF WUHH JHQHUDWHG E\ WKH ODF9HFW PtdsopRla) 0$& SURJIUDP 6HTX
SURWHLQV IURP 8QLSURW ZZZ H[SDV\ RUJ SURW

TKXVLWZRXOGHHPRVKDMKHKXPDQ@QHQHDIJUHHPHEWZHWRHDPPDOLDQ®.
UHSUHDH WK R R QRNW KDHQ F H VWY R @ thelanogaster '33,9V )LJ E 7KHGLVWDQFH
LOQWWRKH ZHVHRBRZZLWHK[ROWD U\LLYJ EHW ZH W& H EDVHRQVHUYHGXHQFH
OHQJWKP WR UHVLGXHAMMD YARPSDUH'G9<((( DQGVKHHILQ RRIQMKHADWDO\WLF
WKH | O D Q NELDRQVJIR bmega W R/ K RR/IW K HW U LLDVGH UAL P L ODW KIMDPPD O SD@WHLQV
KXPD@3,9 JHQBQGLQG LGHQWOQWD Q RMD melanogaster omega D Q &* )LJ
VHTXHQMNW KX P D)XQS VW UHDIRWRIQH.WH D )L E 7TKHLQWHW@DG®GLIQUWKH
QR $7$ER[D Q& KHURQ RQARP SO BWHEHU+$V SWUNDI® L ZHWTFRQVHDFHEBVYV
VLW®D. melanogaster W K#3 L\R QN KL Q X VW KOHL ¥ WW KGIL VW DURFMKHEDWHR QVHQV XV

VWUDQG VHTXHQBH((( WRKWUL®IEIHQRWDEO\
I R W KOH melanogaster JH Q K.Y &*
7KK LUVEXROWHIX H@RMHIR XWGGLWLRQE® DQGRUXPDQ@3 ,QKXPDQ

SXWDWIBYHIHQHWD. melanogaster ZHUH'33,97\U ZDVKRZAZDRHHTXUBBGWLYLW\
FRPSDUMRBIDFRWKBOQGVR/HYHBWEHRIWKHIQJ\PHRUUHOO DQWKUWVLGWXH
'33,9x0INHRWHDEWO XIGXBD'Q3,9DQG SHU I HFRWDVH D ¥ H BAMUBVUR W H LFRONRW

W KHHO DSWHGV HEDN VI3 DQG33 7KH &* ZKLARDOPRVVMWXKBH. JKFRQVHUYHG
SLOHRABRQVHVWHABHQERY RIVHYHUPWI UHVL GKR Pebal. UHS RMKWY/\K H
NQRZB3,9\DQB3,9+t0ISNHRWHDBO XGGQY W B & WH MWHKGIR X BEOQBU HV L ®MXHVK H

W KH melanogaster JHQ HAK R AWKBIFWNYWHEDWD OMWILRIP SR U W@mMQ WL WO® D YWR H
FRQVHOQMXINWXHQFIW KHHODWHR@ HHKQ SHSWIQCMKWL]BQGE KD RHWKBWHJILRQ
WKH\BE , 9+ OLSIBBRW LA KB 3,9V$ VXUUR X QUGKEHBIU R OW IQWHW W IKIFHB/NVF L I L F L W\
VLPSOIDIQHSBQ RHIVQKEIU R W WIBQW SW R HR IWKHQ J\PWB URO ID@H3 | HZR W KIMRIL Q R
VSDFIEHWZHHKADLE@RQVHUNAMGAVKHDFLGOWKER VL W L RIRR ZB W L LIRWWHK D W
1+tWHUPLBQD R Q V H UWHHIGX H (CFHGN KHR W K R XRJW IDHWelanogaster S U R W IR IQ@WK H
6HU$VSHDOWD WMWILFERZAMRQVLGHUIREO HI X U R W IK&Q L\RYHWMLE®QOOQU
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WKIUWHYV SWBiega DQ GVKRWKHXN D U\ RGMhifg of wildtype omega gene

SURWHLKHR WK B X W D W.L félanogaster TKHHQRAMJR @®RwWme ZHUAHORQIPGWKUHH
'33,9 SURWRLEQYV &* DQ@&* VHSDUMHFWIRWKXUWRRBD O\RHM[RQ
)O\ED$HE RMWO DUAXLWHIIHUHRO\R QB FOXDHRBXW EDVHVXSVWUHDP
HLWKQUKGLVWROWKHWHUP HQBR/ KHVHTXHQDEW KH RQFORQER XWEDVRV
"19<((( FRQVHO@WXXHRERN KGLVWD QRN UR@EBERXWEDVRNQWUR[®Q\
IURPWR KWHUUGIFRIQLMVEIRHOLIJQP HZHWIHQ FR U S R\WQDARHA® RBRIBER XNE$ O O
IRWKHYHRWNKAYWW LPLERQVLVWH @QHWUWORQBEOXHVEFULSWFORQHEA
WKWHT X H@PFMHRVIR XF WY Y WHAH OOV KHSURYLGHG WR DQ\ UHVHDUFKHU ZKR PLJ
VSDFLHQJ E 1RWMHKRQOWK&H JHQH

R IW KIH melanogaster SXWD\'/\BBYSHSURWHIK@\omelmutation is a result of a nonsense

KDW KiHt W H U P LRADROS HORWAL(I( V HH.@ mutation in exon 4
WKPRUHORVUHIOO DKNHP® QURWHINV $ORIWKH[RQDQG EDVHNSVWURIDWKH
8QLSYRMHVVUMURQ [ DQ®ES 8QLSURWe PXWDOWOHBHNHTXHQREEBERWK
$FFHVVLRBS$/ YLJ D 1RWMWK DRAW KHVW UDTQXGHWQWILYHRWKHR@WQESVWUHDP
SURWWIKRY@LJDDGQAVSWEKHHRQVHUYHILARDXLOGWLIWKZROHOBHSWLRR)V
KLVWLGHKXQRD®@LY DQG®mega +LV EDWHXEVWLWXWIRR@WGQHUH[RQWKDW
UHVLG®XI RUBNKBEH® W O WHEH FKDQINGOWROHXFEDHNR77DQRBQH
UHTXLRMXPD'@3,9GLPHRUPDWILRMKLH[RQWKBRQY HDWHG W RFRKOREP

W KH[FHSWRIRQK Aspergillus HQJ\PID QG VWREGRT* WRS$* )LJ ‘H SUHVXPH
&* 3UHV XPDW R Mspergilus HQJ\PHWKNVWHRERGRQWVKHD X\RHORWRVHQ]J\PH
IXQFWDRIPRQRPHBZHYMWWKH3 DQGDFWLYK&8he HIRQHTXHRBEMBHHSDDFHG
'33 SURWBIUBMVOVRHSRUWRK® FWDRQGAQ *HQWDQNHQEDQINFFHVVDR@EHUV
PRQRPHKXPD®3,9GRHWWQGLFIWKILGX $< $< $<
FRQVHUKYWS LLGD RWWD GH T XDQ/GH. FRIW Rt $< $< DQG $<
GLPHUL]DRUWRKHSHRW HEEER WW O

The omega enzyme is a fly DPPIV (EC
3.4.14.5)

SURW WIKRWD P LQRFLBLPLODUQWOXGLERQY by qy K ADUE RJLGRID SHQXOWLPDWH

LGHQWR@E HNL OD WDMLHRRBRP  WR gy g oy WL BWIHHW H U P H@QEBRADS URW H L Q
ZKLOWKB. melanogaster omega =+ RWLWKHUFW LB OWODQL@QE Y MDRZHU

PDPPDOLIBQIVLPLODUDQUMRP WR 7ty vHUWOWRUYDO7KHHQ]\PHVP RV W
3DLU ARMAS DU LRORERE S UR WHINCK) |y 1y 1% H I iyREE\U DERRHX QB0 W K RAKKI I BiH

&> D Qdnega ZL V&K VKRWKHPR | g o XIRORWH S R UIMHIGHRIO "XULQI
EHD W L P L VD FRW KBIWW K DU W/ RVK H w0 7 RW HAWKRH. V V LG \ PLEMe

PDPPDOBD@WHLQUQG UHVSHFWLYASOR\jRwWBY 33,9 ZH PDGHFUXGH

DQW®& KW PLO WRLW! DSQ*CF\ LPXFK \RPRIHQRWERWALOGWI&Bme ODUYDO
OHVYV UHVSHFWLYH@RPSDWHRG 5| wK WOI&IBWKRBYDUFBYMSDUDWLRQ

33,9 DQGJ'—%}\"'LP'—OD\%&-WD'@‘G VL QFHD V V X PMIGH WAV VX R KG 8 Q WDK 19
UHVSHFWWY WRHUW DS.RVOALW & BWK H ViH 5 1\ p HOR U G WS U R F MAKWIH F U HRX MIG. F O H

GLITHU RGIMMYIH T H VI Q@ WWMSDHW HI L F LW Ieh\Va K 7 L 0 G WHSMURB ® UR @\SHFLILF

&* ODFNWKNHULQHVLGAMWKIWEKHG | gswDEWRIQNUWL IV KEDN@ UDMH V
FRQVHQWXXHRIMHWH U IWQHHF R JQUIWRQ, 5 pgp P X F K L J K & H WHIOIEQ. & Kohhe

W KKEL J KIGR Q V H U/Y U B ZIL@HILKIEN G UR O Ry b o W H [W U D F W
GRPDDQRQRMW KR QV H U X8 DFLEBY

WKSUR S HVOHOFKH QR RSUHV XPDWR®RW: 33 9 p F W LR IEW W\KKRHH P E U DDQHER O X E O H
DFWDYH33,9 $VDHER\QM'WK"DGGLWL'R@E;)IQNIIUFR@\meIanogaster ZL O G W\Bbhe

D. melanogaster JHQSURGXE&EWV ~ &* WK LUGY VODW YIDHL W K KRR BRI H Q D MUHHY

DQ&* PXVKD YB3,9DFWLYEWNHH by v p\HAG WKWKHFKURPRJIHQXEVWUDWH YV
LWNIHV L ©X DQLYQWMoRe PXWDTWAM OQ0\+3yR+ +QLWURDQLEBUGHES IR U

EH IXUWKHU GLVFXVVHG EHORZ  +0\+3UR%{xQDSKWK\ODPLEHUR{1$
*O\+3KH+Z DXV HODF R Q WIUFR/ON L MDXWM H
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Figure 100a. ZW ZLOGW\SH *O\ SUR S1$ NLQHWLFV DVVD\ DYHUDJH RI IRXU H[SHULPHQWYV

QRQ*VSHFHSEVWLOGPWH YURAVKAUXGBDQG3+ 3 UHVSHFWLWWE®WLIQDO
H[W UKDREEMR JH B/ WE@NLQHI/L¥B33,9 SHSWL@®HMFOHDYH®LSURW.% 6ZLVVSUR!
DFWLYSAW-JSURW H Q@Y KELO GWABKG I QW ULZKN QWX E VWAHD ROHQGED U WHKLD Q
PHPEUDQBIFWMRQ XSRW\+3UR+BYSWKED WK &/ 0,* WKBWVY DPLQARFLGV
W LPWWXBW Kobhe PHPEUD®@B FWIRRQD Q GV O H DFYRIGV L G W OIREBKUP @ VRAW K H
PHPEUDQHFWILRRBPRWKOGW\@@®he RWKHU VXENVOHBWWKMU HW DO
KRPRJHQDKHIUMQRHQJ\PEFWLXBEWQ
*O\+3KH+SZLKLYDWKIH UVQ/G L FDVWKIR&GV LQWKHPRUHHQVLWRGERL QW V D\
WKdéine PXWDBRQWDDQHLGEDO $0OD+3KHz3URDSWSH VWIHBKKELOGW\SH
HQI\PDWVRWLYLW\D &\W R VURIDF WILRRIQVQdEe P HP E U DQBIF WL @® K HZWDHPO D U J H
ERWWKKZ O G VD\G@he |UR W KKRPRJH QBN H HUBBWH MWHKGI PK . L O G VW\SRE UD Q H
VKRZWMRBPBIFWLYSRER W&\ +3UR+B QG IUDFWLRQ FOHDYHG $0D+3Kbome3UR+S1$
*O\+3KH+STEHOH YRIV KHQ]\PEFWLYPWRPEUDQB FWLIR®QRD FW L YWKEL O GW\SH
GLIIHEHW Z WHBIZRX EV W EXWK YD F\W R VIRIDF WIKRRZ MG KLJKBBWLRQW\
QFPDMBUIIHUEHOWHEAHQG W\®®Be IRU $OD+3KH+3URMKDI® VHHJ E 7KH
ERWK VXEYMUDWHV RQOLGHQWIDLL Helanogaster WULSHSWLG\O
SHSWLIGW WH QR BLIFWDED ¥3H D QWK L V
2 QW KQD W X/ XE® W UFCBWZHHV D B U H I H U H V@ 1\ TPOE R H @ R W O H DWXIE V W UZZLW/HIWK H
GHJUDGDRNVIMWRKBMe /FS SURWHIXWW$OD+3KHAIWRHUPNVOADRH GHIQQ
FRQF X URHKIQM G BWRRW DP LS D RWE KM Q BRN HVWWKU M VRRXWD B [SOD EQ HG
E\ SURWHD@MN\KHSQJSUH S D U LPWIGRHQV KA-D H D RISDHD QILCRHA KU L S HIRWIORHE H G
TXDQWLILIFDSRVR/QGIRAHY ZBGLELQGE\ '33,9 DFWL YSLOD\+ S 13D VW H V WHKG
W K IVWZH. O G W { SWHU®HF W DVE KKE) SU R F H VB\OHDG: S ZH WF O H D EHRSH P E U DIDIE \W R VR O
ome /&3 PRUWD S L\G OM\Qoe H[W UDE®/UDFWRRERWKKHLOGW\G@ne ZLWKRXW
KXPD'@3,9GLGRWMRFHWWOGDWBWVLIQLIIGADMWERQWHMWHKGBHH.J F
VKRZQ@KLMYXJJIHVRUGYHH WISQIF L 1L F LAV LKW H UW 6 H B WWIDRP H D QV K DE/R W K
| R W KOH melanogaster DQ & XPDIQRPRORUVPHPEUDIQBFWERED WHKSODR WHUPLQDO
'33,9 DVZHODVIRUNKADMRW @ HVLGXPQ QRF LI RMVK$OD +3KHSABRITXD OO\
DFWLY LW DHnélaRdgaNterHH Q ]\P H V ZHODQ GV K WK EL O G WA €E X W/ Kdthe
P X W DFODAQ R \WR Q W VDKGEH J U D G R WALKRHD
7KHPROHFXEDURW&3 LVDVODUDWKHUHPDLQLQJ 3KH+3UR2S1$ VXEVWUDWH
O D U J$HH/SWV IUGHS\R U RIBI B VKX P D'G 3, 9
VX EVW UWDKPRY HF 26 D UDWVWKWLI QD)X UWKHUPRUEEBIBQGUR+SZHUMHVWHG
SHSWILWHPRYIWBERXW ' IRU DPLQRZLWWKKH. OGVD\EBie FUXEHWUWRWDULI\
DFLGOMRVW XEVW WZHWRXQGBHSRUMMBGVKDRWDV33,9 LQZLOGWYSBFWHD WHGE
KXPD'@3,9UDQJEHIBWZHHRQG DPLQRO\+3UR+B DWWKWMEKDOW DVLUNVMHD Y HG
DFLEY¥17(6 3 + DPLERFLGV E\RQHQ]\PRWKWKD®3,9 WKHQYRDYV
DP L QIRF L GR/W KK HP R N I8&@H V 3 FOHD YlRG K P E U IDQ@HE\ W RNURDGF W IURPV
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