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

Molecular analysis of capsid protein of Homalodisca
coagulata Virus-1 , a new leafhopper-infecting virus
from the glassy-winged sharpshooter, Homalodisca
coagulata

WB Hunter*, CS Katsar and JX Chaparro

8QLWHG 6WDWHY '"HSDUWPHQW RI $JULFXOWXUH $JULFXOWXUDO 5HVHDUF
IDERUDWRU\ )RUW 3LHUFH )/

Abstract

$ QHZ YLUXV WKDW LQIHFWYV DQG FDXVHVY LQFUHDVHG PRUWDOLW\ LQ OHD
VKDUSV KRRadidda coagulata 6D\ +HPLSWHUD &LFDGHOOLBdnBEodistkH YLUXV QI
coagulatavirus-1 +R &9 ZDV DVVRFLDWHG ZLWK LQFUWBQHW@E@&L&;\WDORW\ RI FX
LGHQWLI\ WK HHSdddgMateQ FHURIO SDWKRJHQV F'1$ H[SUHVVLRQ OLEUDULHYV Z
DQG Q\PSKV $QDO\WVLV XVLQJ UHYHUVH WUDQVFULSWDVH 3&5 GHPRQVWUL
WLVVXHV $V WKH YLUDO FDSVLG SURWHLQVY DUH FRPPRQO\ XVHG LQ FOD\
FDSVLG SURWHLQV &3 RI WKeébaguldtbX ¥ DEFLN FORPYLHQUHHIG ZRH RUGHU RI WKH SR
VXEXQLWY Rl +R&9 FDSVLG SURWHLQV ZDV GHWHUPLQHG WR EH &3 &3
$)*/ *.3. FOHDYDJH ERXQGDU\ VLWH ZDV FOHDUO\ LGHQWLILHG ZKHQ WKF
&3 &3 $'94 6%)%$ FOHDYDJH VLWH DQG WKH SXWDWLYH &3 &3 9704 (46%
UHVSHFWLYHO\ ZHUH ORFDWHG LQ WKH VDPH UHJLRQ DV WKDW RI WKH R\
FOHDYDJH VLWHY DQG &3 &3 FOHDYDJH VLWHV RI WKH YLUXVHY DQDO\]H
$V ZLWdtickétphrralysisvirus +R&9 ZDV IRXQG WR EH PDLQO\ FRPSULVHG RI j VD
ZLWK D MHOO\ UROO WRSRORJLFDO PRWLI &3 RI +R&9 DSSHDUHG WR EH
GRPDLQVY DUH PRVW KRPRORJRXV WR LQVHFW SLFRUQD OLNH YLUXV FRDW
BHVXOWY RI WKH %/$673 DQG 36, %/$67 WHVWV DQG LV VWURQJO\ VXSSRL
VHTXHQFH KRPRO R Jdridkéd péalsis Qiros) KIHQ G +R &9 ZDV ORZ WKH JOREDO VWUX
SURWHLQV ZDV FRQVHUYHG 6HTXHQ Frsilicé FRWEOWLIHWRDHWR NQRDQIHE EHV
SXEOLF GDWDEDVH 1&%, 3K\ORJHQHWLF DQDO\VLV SHUIRUPHG XVLQJ WK
SK\ORJUDP FRQWDLQLQJ FOD ®soplad0dvidd &FRDEHYVWHRE®&EV WHG R
paralysis virus & O D G FHiatoRé& virus Plautia stali intestine virus  Himetobi P virus black queen cell

virus DQG +R&9 &ODGH atu@ béePp&aNWiYV\HG D Qashmirbeevirus DQG &ODGH

F R QV L VRiép&odphum padivirus $QDO\VWLV RI WKH FDSVLG SURWHLQ RI WKLV QHZ
SURYLGHG VLIJQLILFDQW HYLGHQFH WKDW LW LV UHODWHG WR RWKHU VV5
Dicistroviridae. 7KH +R &9 FDSVLG SURWHLQ VHTXHQFH KDV EHHQ GHSRVLWHG
"4

.H\ZRUGV &LFDGHOOLGDH 'LFLVWURYLULGDH +HP IHSWitripeéhBis +R &9 ,QVHFW 3LFRUQD VV51
&RUUHVSRQGHQFH ZKXQWHU#XVKUO DUV XVGD JRY FNDWVDU#XVKUO DUV XVGD JRY MDJX

S5HFHLYHG _ $FFHSWHG _ 3XEOLVKHG
&RS\ULZKWDWLYH &RPPRQV $KWWISL ERUMDRMQYHFRPPRQV RUJ OLFHQVHV E\
,661 _ 9ROXPH 1XPEHU
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&LWH WKLV SDSHU DV

+XQWHU :% .DWVDU &6 &KDSDUUR -; 0 R O H F XidnhélodisQalzaapgMaty VRUS-ED VLG SURW
QHZ OHDIKRSSHU LQIHFWLQJ YLUXV IURP Mboraodissdcdagulaid Qaukhel of/Iksedd SVKRRWH U
Science DYDLODEOH RQOLQH LQVHFWVFLHQFH RUJ

Introduction UHPRYX"M3i G4 51DVH IUBNWH3URPHJD

oW , KWWS ZZZ SURPBIQBR®R\P$1$ZDV
JHZY L UD KRD&U@QRZ‘QRHDlKRSSé_')nyIXHIGQﬂ)LFURSRQO\ $ SXWRELRQ
7TKHJODVV\ ZLQKHBGSYV K RBrivdlbdisca

QF ZZZ DPELRQ FRIROORZLQWKH
coagulata 6D\ +HPLSW&IURED G H OLOAVEK B DQXIDEWXQWW UK WG RDVF WAL R D O
SULPDUWFWRUHUBHYHRNVUD SHK/LFK S

L \E D X VENGV KED F W HSOLTRDW K Ry O - E\l/fxwmmd E@R\s L\J/ g/vvbJ%gmm ' Eﬁﬁa\?\z W%ﬁjv W
fastidiosa. 7KHUMU@XPHUFSMQWVHDVQQH\X/UDWDWS 777 VWUDWDKHOH FRP
FgggmM%&mFKgggjﬁ?éuyﬁglﬁ HVXOWL RDBDFNDUBW®RPESDUWLFOHYV
H N Q1IDSDFN, *RO@DFNDJILQUUDFW
VXVFHSWOBQMYUDSNXVFHS®OBQ U D W DDIDHQHF L VIR RUGDHP S O LOLLHE® D U\

KD YWHG X KHEOBW® D\G LB IWHQIHFW 68 DUURNGIVL QD $V VS WM O SHID J H

W K D X V VOl HFHR Q R® RN \5HHW H DWR

H[D P L\ KHQ W H U DEFWA BiHDBRguUlata D QG ) vo = %ﬂﬁ%i%iﬂgﬁ e ')GﬂSF%LO' LHG
Xylella UHT X IPLDAAW H D URIQ.D UG XiP E HRU v O | B SADUX

" Congulta. 1R 6V QN UD Q VP ESHE GF H BRELEY H TXSEORAGD ) FROWDLOLQ)
$WWHRSRDWWH B.doagulata UHV XQWRAG

R EV H U YIDGEROLHHLDOP R U W D@®X Wiy K VK HIFLVFSG6 O X HVRULSWS KD JHP LBHU H
UHFRY BUMG GRRO RGO HFSWL@ROHVFULSW
L Q V WIMUD J$H U V RROEDVCH U Y D WD R Q@ W
Pry SKDIHPZBVHURZRY HU QDK &
GLIILRA)EUR G B BbHOANagulata |RUHVHD BF
DQG USPLQ GHHBHORXOWSOHBWHYV
QHHORUWDLAEXQ W K Q M BERIWE QW R WDLQPQRII%EURWKSSOHP HBDWH G
W KSHU H V HROXFQHG H W H B WISIBW K R JE8 QN FWR @ QR QRIl/ % R

FH G- O W KWDH\B HH RV H®& RS HW HBW HE W «J PODPSLFLGOOF®LY\HVER FANWUH

2XWSSURDBFW RGHQW KSHU H V HROHE H /% DP3O\FHRIR® XXOUHG « RIFHOTWKWHVH
coagulata Y L UDIOW KR XWVQWBIL$SH[SUHVVDPREGKLWWBBNWH@GW K8 6 +tRUWLFXOWXUDO
OLEUDUZKHV¥IURYLBHRYHUY IRHZVKH5HVHDWFKR UD WRHWHK HD\U N H SIVQD Q
WUDQVE@DMGCNO®W®\PSK¥VYLUDDSVLEOWIFIHP SHUDWXHUf & 30DVPLG
SURWHRBQVHTXHQFHURRPPRQOAHIGQ '1$ ZDWH[WUDRWHEKAHDIHQ OLTXLG
FODVVLIRFEDMZIGRQ F R YWHWHKEHRAK RV HKD Q G O RERGW KIH$SUHSTXUPRQLSUHS
WROXFLWRSBHR IWKHLUBYVFRYHMHGNLWFFRUGWRWKH HFRPPHQ®UWHRBWRFRO
coagulata 6HTXHQBEHQWANMUBHMD O\ENG 4,$*(1 KWWS ZZZ TLDJWOQGERPMFWLRQDO
FRPSDUWRR®R G Q HYV KIHX E GLDAV D E DWHHT XH QFFER&9 FOR @HWAR P S O KXW H@J
1&8% 9LUDBTXHQRHWMAKHUHGHQWAHUMGE DQG SULPHUNTXHQBH®FWIRQN
WKH® OLGBWIRGS O LI LADMELRZL UHFWAHRYBRO XNGQUKE%, 35,66 %LJ' (A
VHTXHQRBLQHZYLUBOWKRBRH@KH. 3SULPEB\FGHTXHQALMBBESOMLRV\VWHPYV
coagulata ZDVLGHQWIDIQBBKRZ@REH KWWS ZZZ DSSOLHGELRYRQWWRY FRP
VLJQLILRCHODOWR GV AW X Z HW KW RHX QLY HU\BQ PBHTXHQBHQFWURGXFWYV
) D P L ODicistroviridae. 7KHYLUXWUHZQV ZHUHSUHFLSLWDWHKG LVRSURSDQRO
Q D P HHBmalodisca coagulata virusD1 +R &9 UHVXVSHQ@QGKGRIVWHUDWHIQGOGRDGHG
RQWRQ$ %, [O'1$ $QDO\|MBSOLHG
. %LRV\VWHRPR RWKH.Ucoagulata F'1$
Materials and Methods OLEUDVDIOLYDDD® ®LGIXXHUBOVR
cDNA library construction H[DPLQHG IRU YLUXV VHTXHQFHV
$ZKRERGDGXPOWS OLEUAZDURDGHJRP
D G XHD Wbagulata, DQ® WX QVvwDuU$
IC:)II__VE/UKJ‘RYDQGHHI;;LPYH%\\f&smﬁfloR%gg\'i_gE{ GIXWQGVDOLYDODQW@WLVVXHRP
SUR|[LPDWH cpagulata DGXOFRW OHFWHG

\Emple preparation and rt-PCR analysis
ZHUFR O O H.R 2 U 1 LHIDR W DO %?gUYHU\&LDG}LIRZJWVNRM@HVHQFH

VXEVHTXHIQWOD PWHQVKHXDQLGLQL KIpe o "y \/| OUHYHWWWHD QV F USRSV D V H

VDOW SKHQRO $H¥RRKW®X@HHVY F UEE H
BWURPPHU  &ROWDPLOOWL@DY CW3&ZLWWKIDPSOLFRRVXHQBRGE
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FRPSDWXNGQJI DD O\V&EN¥GDWD BMR/'WHV WRGLWRY¥R&9 E\UW3MRGHQWLIN\
LGHQWRPRORYRXWHOT XH@BFPHRVQ UULYIOROPRORJRXYV YLUDO VHTXHQFHYV
DWK®GDERUMWRAagUata LQGLYLBGNDB YV

UHPRYH®R P 1 $ate DQEZDVKH® ; 7KH RWH QYWIDDROXWKRIIWK+HR &9 FDSVLG
SKRV S KEDXWIHH WHD® L 8¥%K6 S + DWf& SURWHINGHW H U FEDBVHREE O WP RO R J\
7LVVXUHREKRQRVHFMWIGLVVHEWRGG/HDUFKAWM QWKHLIDW LR QGHD WHRU

; 3%6S+ 6DPSOHHWUHIRXQGUHEYW ALRWHFKQRQRRUPDWLOR@QDVWHUYHU
% X187 4LDIHQ/LQYWHISODNSHIVAV O KW WS ZZZ QFEL QDIPWEKKMHRYHQFH
51$ HIWUDFWHREWMHUIRUPKHGEQWKHFRPSDULPMRGA/B URWHLY D E BV $6/7 ;
51HDSV\OLQL.LW 4LDIJHQROORZW®EH7%/$67;%/$673& RQWNVNVNHPEDUDPHWHUYV
PDQXIDFWXQM WYX FRWERIBVZ DHOXWHAB WHXWLOBLQLP R HURID EDVHYG
LQ51DVH | WHDHVHW GT XD QW LEL HBG LGHQWDWWFEXOWLBOH QPH{WN
VSHFWURSKRVORAKWAOQFHQWUDW ISRHY IRUPHGV K /867$/ ; YHUVLRQ

QJRIWRVBD® ZDWHWURWUDQWAK AGRPSV& Qal. 19 XVLOWKHROORZLQJ
VDPSOHDFVELRIQUWVWWRPELQRDY «O VHTXHQH—L\WWKHLULHVSHFW—LQ/%ﬁQN

G173V P0 DQG«MROLJR GULPHU DFFHVQXPEHWW391&B %4&9

«)J «DRDUHDFWRRGQRH «O7KHL[WXUH&B &U39 1&B &9

ZDYQFXEDWHBRUPL®IWALFK«O] 1&B +L39 1&B - %9

EXITHU«OGLWKLRWKAFHLWR®L1DVI Q 1&B 36,9 1&B 5K39
1&B 7U9 1&B 3URWHLQ

ULERQXAMKDEHWRWO SURPHDRG o3 pigw uHS SUR|[L PO BL W H
«®XSHUBFULSW 8 «O, QYLWURNHRL gy R W R B WERIR® H T X HRIFGIL S XODW LR Q
DGGHEW HDFWLROZDW KHQF XEDWHSY R wKDUG  3K\ORJHQ MW HERH U H
fGIRUKWQEXEVHTXWMRWRL®MWY G £ g v w bosAVH@GD S VBLUER WEANH T XHQ FH V
IRU PLQ3ULP HUNGIHVLIRWAULPHUY | nykBHLIKERU WPRIMOLES L BB 8 3
5R]HRQ6NDOHWVNYHQ% BN FHVVLRQ VI RQ 6ZRIIR20G )RUHDFKW UHH

QXPEHU Homalodisca  coagulata ¢ g | L G H@HFHHZIAMU HH V W L P DAWH QW K H

SHUIRUPH®J «BODWEQ@RBEXSHUPL]SOLEDWLRQV

,LQOYLWURJBRVKIRUZDUG&&S$* 77&
7&%*&&$$P &7 DQGHYHUV&** &3$7 . . .
$78*$S ST S * 77 SULPPFFBPELQHGTh‘?[O_re“CaI modeling of the HoCV-1 capsid
«0 HDFBRQG «@'1$ 7KH HDFWLRQX WPYens

MVKHRUNWUKF®RXBRY &3 ZHUH
ZDVXEMHW W@ QLW HRQDWXDWWEIRQ '\ 1y y py \IHEL 3 95 U R WEID & D EID %H
PLOQROORAHG\FOMVf&RU VHF f &

R U VHBQGf&IRUPLQDQBRQFOXGWGI;QWUELHD’E EE MQE QHVSHFWLYHO\

DILOTS® H[WHODWR@RUPL®@DOLGD KHRUMWUKF®IXREY &3 + ZHUH
HWDHE R U GMRY BWW D Q FRQGE HQWLRQ
RIILYBIPSOLFRYMTXHQFHQBRPSOH L QFF L QX P E H WAMD UWREI L O
DIWZL MO P S@HWAR QV L CHRUH@KNE | 't S URWHL O
DYLVLEBPSIOLFRQQXFOHRW®WDGWWVHEO R

DIWHHIS DURWLR @JDURASKH JHOWDLQHG

ZLWK HWKLGLXP EURPLGH (W%U Computgr anglysis of EST sequences
9HFWRQYG XDOWWLPPIEQ@PYHXDOVRRUHYV

. . . JHQHUDWHLGN K 7UDFH7§(QHU3DUDFHO
Computer analysis of HoCV-1 nucleic acid KWWS ZZZ SDUMDRHOHFRAQUHIPHQW

and deduced protein sequences DOLJQPHEOWM[HFXWNGQEHTXHQFKHU
%DVHRQILGHWERHWAHNVUBHVLIQRBWIHE], r |\wZDUH *HQH &RGHYV

TUDFH7XQMUD RAOWS 222 SDUDFRHPWSRP 7772 JHQHFRGHV FRRTXHQFH
/RZ TXDEDNHRFRQILGNORHH ZHUHERL U HY S WREEG@RQW D P LADDIHPR Y H G
WULPRHBE RVHIQ GMVHT X HBRXDXD O L W) gy k1D W DARHW W L IOK@HKP ERUH Q H V

WULPPY®EWRUWPPRQEHTXHIQ®BH B HQW 5y H v HQWKEBIGE UDQ® KBH G X Q GRIQ F\

DOLJQPHGWM [HFXVKNG QIHTXHQFKKY H ey @HE 7 vz HUBIVVHP E@WERQW LIV
VRIWZDUH *HQH =~ &RGHV _&RUS yy| GHTXHQF RRQWNMVHPEDUDPHWHUV

KWWS  ZZZ JHQHFRGPYORRRRNUH\y \ pmviHYW L QB L QL P RFY H URID EDV HV
VHT XHQFRIG R P S D LEW G O DIVGMD O \NRHIV, ) 5 LGHOWLW! PDWEK
DGXOWRLGJIJROWEDOLYODWEV WKW
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6WDQGDWGCGDQGEURWHWHODXH QB O\ VREXUIts

SHUIRU)P\H-%/$67QQ%/$67$JHVSHFW&YV{?FS)ORDO UDQGR®7 VHT X H @M

’ LOQLWGRDUPR YWKUHBR QO O RMWKH 1 $

G D W D EARMAMNHA D U FYKLABGK(HD W WBHHID UFXG

Fkﬁ RAEBRGLRIMDGXOWYV
5HWULHYDO VA\VWHP KWWS ZZZS&%SW@#DWO §RIWKHORQZMH

JTXHU\ JTXHUVKHMKHR UHRRG DX ROR MRV UDBTXHCTAHQ G LFEWHG

ZHLIJRWGS,YDORKM K$HUH G L & WRNGAHL\Q

FDOFXGDWRBSX®,HO: ROWKH3$6\ %/$67TPHVXOQYNYOWNMMIWIEEKRZWEBDW
e WKHLUXDMV QVKPLGIXWVVENKW R WQ

VHUYHKWWS DX H[SRRP&X\EHO: !
FDOF X ODKMPMR/O H F XZHLU KRV DQL Qs x P OL YO DRIV 9 O LVQ!D O RIWKYIL UD O

VHTXHBWHHG G LWKBYHUDVRWRBVR | DSVEGRWHQQLF BPLOBRFLG

HDFK DPLQR DFLG SOXV RQH ZDWEgVﬁ(@ﬁ Rgﬁfmiﬁgﬁypilb?v

6WUXFW’>RUBD-IGDIZQSVSHU|RURMGQNKFP'C'SUOV'“dae 7TKHFDSVEGRWWHDOXHKQFH
SREHWWD  DXWRPDWHG VHUYH&9 ZDWXEPLWWYWEQ %D @FFHVVLRQ
KWWS UREHWWD EBRENOWND FDUJQOXPEHU’ DQGDWVHEBHUIRUP
IX00 F&DR QM QX FS\MLGEH FAMIURGBOS 7 %/ $6 7V H D RAWKIHE % G D W D BRI H Q FH YV
SHU P IERWLIO L VOLDE®R P S D U (ARGHBN ZLWNLIQLILPPQWR FLE LP L O DDH WH

SURW(BHRQDLQQ/DGGLV\H.R?E}IWWDIRU&@%SSRD%HSBDFST_;%U wg‘g:Nﬁg‘gVLG
GRPDLSDUVLIMQAG ' PRGHOILQFOXG Q8 0

|UDJP HQW UDHQ H U DMKIFR QR J U L O 5B R WM HE X H QR IHovicket  paralysis — virus

WKHLQ]XGRPDISDUVIDQIGROGHWHFW Ii >1&B . @rosophila C virus "7&39
P H W KIRGE® K5HR V H WD DP #H Q WH LPIVRKR G @ Triatoma virus

% R Q Qét Bl.X20 & K LY [HDBRO L Pet >1&B @ Himetobi P  virus +L39
al. 20 6LPREAWO 3URWFH<LI]DL@-MJH>1&B @lautia stali intestine virus 36,9
VFDQQHRIG HQWRPRORYVGI% %/$67 > L1%B @ black ~ queen  cell  virus
))$6 " _XU\DQ@ KHDP SURVVIIEDIPQO\l&B acute bee paralysis virus $% 39
GDWDBBY M6 /$ 67X O W VST KHDGEHI Q P HOHP Kashmir = bee virus — .%9
W K HOIQV V L JUOH0 L RO VQ F U H MG O IRAR B @D Q &hopalosiphum - padi  virus
LOFOX®IODEMRLGRED XYL QHTXHQPHA39 >1&B  7@EEOH
FOXVY\G/HDRJSZI/(HUJ.HHVSSHBL\QSKRSKU%QGCE@FDV\T:(;KH+R&9 FDSVEGRWHKDGD SUHGLFWHG
VW U X F IMKUGHIR\OHY L QK3 % | L iy H DEMH & R O H FZBDURW N'DQ®S,RI

SREHWWDDQG 3URWHLQ([SORU L HISDVA RUJ FJ&;LT%?(SE\F"VRRO
KWWS 222 PROYLV VGVF HGX S %\Eﬁﬁﬁg{mg@@%www@oo

_ FOXVRIFRQVHDPHGELGNV] VHSDUDWHG
Phylogenetic analyses E\ODUUHILROW RWRKRPRORUIDSYV

0XOWNVHA K HRE H] Q PRIQWH/G LFRWEDG $PLQBRFLIGGHQWHWYEKIBQ RI&U3IDQG
FDSVIGRWHRIQARFL\GHTXHQRHV HUH+R&9 UDQJHIRPHWKDQ IRWA3 DQG
SHUIRUPHMAQ&/867%/; YHUVLRQ &3 WR |R U DSE3O H
DOJRUL/WRP S VWREO *XLGMUZHVYH
JHOHUDWHQ@IHLJKERU DRI DOHIVLDRHSK\ORJH Q@PW DR/HVIRURMGQUK H
PHWKRGYVYHLIJKERU MRDQDQIVAMUHRSWLPL]|HGRWHRQLIQPHBWHUDWHG
SHUIRUPWHIEG3883 YHUVLRQ 6ZRIIRUSK\ORJBFRP W DL CAGIGH. &ODGH
IHLIJKERWRLQLHMWLPDRYVHNVKHFR QV LR Dtéscphila Cvius &ODGHRQVLVWHG
SK\ORJHAHHRE W D IEQHGW L P W V /D ®RFFicket paralysis virus & O D G IR ITriatoma
SDUDPHWIHYWB$83 6ZRIIRUG virus Plautia stali intestine virus Himetobi P
IHLJKERU MRRRWYIWQD® \\RH V virus black queencellvirus DQ&R&9 &ODGH
UHSOLEDVSHW IR UP@OG FRKXDWBXW LQJ HQFRPSD Xditd Gbee paralysis virus DQG
KH XU LWHROLUWEKRG H QW KR VRVS W L WGl Kashmir bee viius DQ®&ODGH-RQVLWRWHG
$QDO\WHYV ZHUH XQURRWHG Rhopalosiphum padi virus :KHQWKIRXEDSVLG
SRO\SURMWHULWIHUHD QDO\[HEGLYLGXDOO\
+R&9 DOZD\V IHOO ZLWKLQIMMKHH VDPH F
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Table 3.
CP2/CP4 Virus Amino Acid Position Cleavage Site
'&9 )$4 936(
& U39 6354 $56(
5K39 6.%4 9*((
7U9 ,9%4 $5.(
36,9 1,14 6*(7
+L39 $5(4 91/1
%489 0/$4 $*1.
$%39 9704 ,16.
+R&9 9704 (46%
CP4/CP3
'&9 0/*) 6.37
& U39 1)*) 6.37
5K39 $)*) 6.34
7U9 $/*) 6.3/
36,9 $)*) 6.34
+L39 ,3*) ..3"
%489 1)*) 6.3/
$%39 $,*) 6.3
+R&9 $)*/ *.3.
CP3/CP1
'&9 94 90*(
Figure 1. * HRIGHWHFWMHORFDOLYODBAE DQG &U39 9%4 90*(‘
PLGJXOW WLV \WHdmalodisca coagulata DG X @WV W H & 57KU399 g:j 21)7$
IRGUHVHRQFRI&9 XVLQW3&BRWKSRWLVYVXH M 36,9 /7’/4 57
IURRQGLY LLGXHEMWELVVHB®Y®® D O\LIQs +L39 $4(4 51)8
SDLUZIDMKLRQORL GJXW VVZHUMK R Z\ @ RVH VW %4&9 09$4 616*
SRVLWLRMOYRVHVHOFHODG@HGH UDIBIH $%39 $604 .1/
PDUNHUUDJPHQWY ES 6J VDOLYDDQGYV RIS S04 G9HE
0J PLGIXW.VVHPASOLILHIBIPHQW ESZDV
YDOLGE\WHTGXHQFIMXBP SOLBIUHREGRRW ODVW
DQDOVLYV SXWDW2 Y&3 9704 (46%$FOHDWRLIHH
+R&9 UHVSHFWIHUERFDWMMNXWDPH
Table 1. UHJLIRW KR W KRHW KHW X $HVBOLIJQPHQW
Organism | NCBI Accession number Function E-Value W K&3 &3FOH Dwmm‘?’ &3FOHDYDJH
+139 138 EDSVLG 3URWHLO 3URFXUVRUL WRHD OYQ. UX BBV O\[HGQWKL®PLQR
7U9 $3) &DSVLG 3URWHL|Q BUHFXUVRU
36,9 %53 EDSVie SURWHIS S0} xuviUF LB IR QB QR W KIHIX UH3 X WD WQWB Y D JH
%449 138 EWUXFWXUDO 3ROSURWHLY | WHHMPDIVWDREH YDOLGEWRBGWHUPLQXV
‘&9 $5& &DSVLG 3RO\SURWHLIQ
5K39 538 sWUxFWxUDo sRo\sURWHLY HTXHQEFVAQQIKI 3F R &9 ZDVR X QWGRH
$%39 138 &DSVLG 3URWHLOQ PDLQRPRPSULRIHED QG Z LIFG/MA X AMDX U H
%9 13B 6WUXFWXUDO 3R0\SURWH;§
&U39 FKPLO % % % &KDLQ % &U39 &RDW 3URWHEGS ZLWKW MHOOROWRSRORPIRRDLO
&U39 FKDLQ & % & &KDLQ & &U39 &RDW 3 RWHLRWWS SGEEHWD UFVE RUJ SGE H[SORU

E % R Q Q HMX 0 TKHUWUHUM Z
VHFR Q@ WWUMA F WRXXWHIEK 3 RIERWHU 39
DQBR&9 &3 RHR&I DSSHDWRKEDLQO\

Table 2. KHO LIEQUAV U X F WX U 6 R P D LIWR R V W
Capsid;;otein % Amino Acid |dentity KRPRO RJVRR_‘QV H VR U Q DY DUKBMSVLG
53 SURW HDIMGBW PR Q V WE\DWHEE/ $67 D Q G
o3 36, %/$657HV X MWAH CDOE\ W KWW U X FW X UD O

93

PRGHOIKQDOVWH T X HHOFFFHR ORKA W Z Bl H 89
DQER&9 ZDOWRZDEORKRHLIXUHNNKIHOREDO
VWUXFWXUH RI WKH SURWHRHKQWY ZDV FRQ\

D Mriatoma virus Plautia stali intestine virus
Himetobi P virus D Ql&k queen cell virus.
Discussion

(RLG X WD RN BIYD IRAVIED S \SRD1 S U R W BRG VRY WKHIRES  FDSVLEURWHLQ
H QVWWHKMWWGCH LUXWWD[RQRPLFDOO\

7TDEOHMLUXVEGWKLYR X\S S L FKODYAAK U H HODWWRGP HPEHUYLWKLGKH)DPLO\

FOHDYDRDWHAHN®X Q V at |20 7TKRUGHU . -

RIWKSRO\S URWEXQMBY &3 &3 &3 Icistroviridae 7KH QHZOFUHDWIBELO\
istroviridae FR Q W D\LIQQVJ & B Xipavirus

7KH&3 &3 $)*/ *.3. FOHD YDRIMQGD 4R
V L WBI¥ O H IDUDQ.\] B IEMBKOAOKDHO L J @ EGX v H 3 W\ SHS H FREWKHH Q Xhpavirus - L W K H

v 1FR
7KH SXWDWLYH &3 &3 $'94 68)8 SUiawPPRSE Wiy &V39 &KULVaVEDQ
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Figure2. 0XOWLSOH DOLJQPHQW RI SUHGLFWHG DPLQR DFL Bovadtb@ixch adgdlail SIXUKXKIVW L ¥ IR &D S VAICN KU\R kit
KRPRORJRXV SidapldQ Y LIRIXV '&9 -RKQVRQ DQGerékketUdakasisDQLU XV &U39 .RRQLQ DQG *RUEDOHAQ!
Triatoma YLUXV 7U9 &&alLEBEHQHPlutiastai YLUXV 36,9 et&lDI'9 D NHimetobi 3 YLUXV +L39 1dDal DY K LaBuie

bee paralysis YLUXV $% 39 et dlR¥ D QKashmir bee virus . %9 'H OLUD& @D blackqueencell YLUXV %4&®8tal./26DW
Rhopalosiphum padi YLUXV 5K39etd&dRRQ 3UHGLFWHG FOHDYDJH VLWHV DUH KLJKOLJKWHG LQ \HOORZ Dl
FRQVHUYHG DPLQR DFLGYV
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Figure 2 (con't).

20 2WKHABHF IZHW KWE LM Q XMUH VW X ALCR W KIHWY WEW X VHE BtV 20

Drosophila C virus '&9 Plautia stali intestine 7LGR&Dal. 19 $VPRUHQVHFW LQIHFWLQ

virus 36,9 Himetobi P virus +39 Triatoma YLUXVBIWHVHTXHQ PHDGWKHLUBQRPLF

virus 7 U9black queen cell virus %4&9DQGRUJDQL]IDQYRDERPHF LUNMODWLRQURLSYV

Rhopalosiphum padi virus 5K39 7THQWDWHH 8 HQWALWHWREKH VISEWR U Q IV LALXN/HH V

VSHFIZHW KW LW Q XIVQ FO XaGute bee )LYHOD @HWVIHG HQ WKLH IUHHG& 9 &U39

paralysis virus $%39DQCRXRWKHFDJIQ GLGDWHO936,9+L39%4&PDQER&9 $%39

VSHF Laghid lethal paralysis virus $/39 DQG%Y9 DQG 539 )LJ +R&9 KDG®VKH

Kashmir bee virus .%9 cloudy wing virus KLIKHFAVDWFK®Q¥6 73 FRUHMDEOHZLWK

&:9 DQTaura syndrome virus 769 OD\R Himetobi Pvirus +L39ZKLFADWLVFRYIHUHG
7KHVRIY LUBIS VAWGRWHKDYEHHQS OD QW K RISRSUHLY fPaD 19 BODQWKRSSHUYV

VKRZWHREHD VXLWDNEDH RWK\ORIJHQBWBWD[RQRP EPRMEH DLW N @ B W XASR
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Figure3. 1HLJKERU MRLQL Mol \cdagMata virus-1 +R&9 FDSVLG SURWHLQ DPLQR DFLG VHTX!
ZLWK VHOHFWHG &ULBrosgghlld)CWIrBHPEBUVRKQVRQ DQG &K trickévparaly@is virus

&U39 .RRQLQ DQG *RUEB@HE@UW 7U9 &]JLEtHKIQAOU Plautiastalivius 36,9 6DVDNL

etal. 19 Himetobi Pvirus +L39 1DNDeaf&.LIBD black queencellvirus %4&9  /éia.\20 acute

bee paralysis virus $%39  *ReY&.Q0 Kashmir bee virus . %9 'H OLUdD&@ @M  Rhopalosiphum

padi YLUXV 5K39etdRRQ 3K\ORJHQHWLF WUHHV ZHUH FRQVWUXFWHG YLD WKH QHLJKERU

3$83 YHUVLRQ 6ZRIIRUG JRU HDFK WUHH FRQILGHQFH OHYHOV ZHUH HVWLPDWF
SURFHGXUH UHSOLFDWLRQV

Figure4. &DSVLG SURWHLQ VWUXFWXUDO SUH GHomtddiRoa coeQuiatePViRIG-H O FR&EB D WIRVRQ RI
W KCHpavirus W\SH P H Erieké¢tparalysisvirus & U39 ) [DRistViridae
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OHDIKRZEMWKYRHHPLSWHKH LUXDYV *DU\SXWHIIDNODDLNHHLQN36'S $56
GHWHFSWWH®D UL@R L GJXWLVYVRHM. S5HVHDUFWRPRORBWLOD 2D WHE IRU
coagulata DQG/KPW\EHWKSULPDAULWVRH VDPS @HHY coagulata DGXOW®\P SKW
LQIHFWLRQ DQG UHSOLFDWLRQ DWHOMOSHRW VWD DHBHDUR BRYHUWE S HR U
VDPSOHYV Rlicaguaw
, QYDGLQYHPWARQVWH{SROWRBDWLYH
SDWKR.IDHWMI—H’\RYHQVQFHMQYLURQPsi%WD%eS
QLFKHQWKEDVBOHDIKRSSHU YRUKMWESGT
+R&9 ZDV GHQWW KIH@H HIF.Woagulata $OWVBKXOVK OLOQHU\HU{M /LSPDQ
0,
)XWXUHVHDZJ_WH HWFRRFXR/QZKHWKHUB?OEQ/YORFD@LJQWWRR@maI of Molecular
+R&9 FDEHXVH® RJH G XH: Hcoagulata
SRSXODMDRRKORB RRNDURIQGIWW EH Us 0w vEKXDGGRQEFKDH$EHAKDQEKDGIOLOOHU
DXJPHQWDWIHRQHDWH URRWKRHDQV : /LSPDQ *DSSHGS6DQE6, %/$60QHZ
VXFBRVELRHQJLQHGIWHSMW K R UHH@\X F H JHQHUDRN$BQWG-|I]1WDE/[H\DHB:LKRJU[NE’CWC
SRSXOD\WDROQMWIINWKHBELOBQ @ IPRUH  Acds Research
LQGLYLBD{@@WSRWMELUWHFMRWRQ HDXWUDRKYVBRK®AS$ &KLYLD@UDG®H\
WKHLURPB\XOWLPEWKWONXWELRORJILFR®OPVWURFREHUWYR®NH U '"H QRYR
FRQWWHRDY XUXKQWHU eaM19W D 0D Q\ SUHGLRWIKRUHH GLPNQWXFQOEDMBURWHLQ
FURRVHFRQRPPBRUWBRFBIVIUDSHYV | D P L QJbuiindl of Molecular Biology
DOPRQSNFD@\QCRWKERJRGWUHFHWRRS”VWRZHBW 6WUDXYWDNHU 'H QRYRURWHLQ
(]

HVSHFLD@&DOL IR WDAA@VKURXJ VW U X FRMX\WUHU P LXOWDLMBISRQL Y B G D \ibDmal of
BRXWKHDYWHM QY KBQLWBEWDWRXOG gjomolecular NMR
EHQHULIOMHMDIKRSBEXODWRRQE®VDIHO\
UHGXFH® WKHUX GQHWWRHY DO XWKVMWH4KLYLDQLP'( ODOPVWURPUDGDBREHUWVRQ
PRGHRIYLUWWDQVPDWQWWQREL@LW\ OXUSK\ 6WUDXKMWY%RQQHBDXRK&®OS %DNHU

$XWRPBWHG L RWISE ® VW U X FXAXLUPHK/H
coagulata SRSXODMWQRBRWHOKBQ G L WIKRIQ V 5 R E H W W DPteis BBIStppl
ODUJRNEWW ZE@/BEKOYLUBDWKR INWYH
GHYHORSRHRQWDVVSURSDJDWVRMHR KULVSBDYVWHEPLHU-RKQVRQ@DNDVKLPD
$OWKRPHEBROWRUBHMagulata KDYEHHHHQ 6FRWWDRGQHWON *HQXEULFINHMD O\VLY OLNH
HV W D E O.IDWKLIEhWED. 20 WKIELORBRDVYV ILUXVHYYDQHIHQPRIMIHOXTX&HW%LVKRS

't/ &DUV WX 6V /HPR®0 ODQLGRID\R
SURG X FRMDRIQ | KRS BWXVRIWRPPHUFLD N MQ&OHLFN@QH%&LM“V

DSSOLFDMWURMBWXQNQRZRHSRWHQW LTQleomy Classification and Nomenclature of Viruses.
XVHIXORHRE9 D\WDELRORBEROMOUWRIQ W 7"Report of the International Committee on Taxonomy of

D JD L QWKAM coagulata DQE&QUHGXFW®&H Viruses S S + 1HZ <RUN $FDGHPLF 3UHVV
VSUHDIGLHUFHWND B AD LWRIBIQ V Z fINR/

WKHVH TXHVWLRQV &]LEHQHD7RUUHOXVFRR 8JDOBIH6FRGHGOHU

IXFOHRWHTGHHQORID O\WWILMULDWREBDXV
VKRZWKDW\DPHPEHUDQRYHWRIXRSLQV B E W

Y L U XJottnal of General Virolo
Notes ay

Disclaimer '"HOLUDQG6DUHERW\OBWBKHD &DPHWRGWROW]
7TKIKVRPHQWRROQ@UDGHRBWR SULHW D% @KDP;Z]H%F&QBR&PRSPDSUOZ%%Q WWIDEUH-II;RQIOF\T/LV
SURGXFRHYRWRQVW ID/MQXWIERUVHP HQ(%JOMnanfGeneralVirology

JXDUD Q@RA\AHJ U DRIW K$HU R G K PWKEH 6

'"HSDUW RHIQIW L F X D@ GRHDRMP SQW WV xQn.- +XQW:HA $FKRE 5HSOLFRWQREBFW
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SURGXFWYV Invertebrate Pathology
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86'$ $56 8 6 + RUW L F X5HA XIDRIBE) W
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