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OsVIR PLRPVLATQH-—— AAMDSGPPGSLYNQGGSGVLQPSP—PASLINDATLGTNPASGGAL 1956
AtVIR PSATPQYSSNPYASLPPRTSTVQSFGYNHAGVGTTEQQ—QSGPTIDHQSG—NLSVTGM 1945
GhVIRA PSTPAPFASSPYNLASLNTSASQPALYNQSGMGKTELPKGSIGPTIDARL-———PTSAAGL 1993
GhVIRD PSTPPPFASSPYNLASLNTSASQPALYNQSVMGKTELPQGSTGPTIDARL——PTSAAGL 1992
%k T, %k skke koo . k k :
OsVIR ASNSLPSLASQYITGRPSTP-—PFFGTPLQIQLSSG————LAQSVSNPQPS————— LS 2003
AtVIR TSYPPPNLMPSHNFSRPSSLPVPEYGNP——SHQGGDKPQTMLLVPS TPQSLNTQSIPQLP 2003
GhVIRA ASYPPPPLMQSLVENRPPSIPVTPYGTSPALHQGENHPPGILQNPSTPQSSMQT—I—HS 2050
GhVIRD ASYPPPPLMQSLVENRPPSTPVTPYGTSPALHQGENHPPSTLQNPSTPQSSMQT—I——HS 2049
ko ok ok ok Dk, P : 58 AR
OsVIR SMQ——P-RAPPPPPPQPHPSQTFQGSLAQPQEQ———PMPYPLN———————— TIQPQVPL 2048
AtVIR SMQLSQLQRPMQPPQHVRPP—-IQISQPSEQGVSMANPFQIPMHAMQLMQQTQ——-VQPY 2058
GhVIRA LNQLQKLQRPLLPTQHLRPS—MQSSQQLEQVVSSQTPVQMQIQSLPMMHQAHISPVNPY 2108
GhVIRD LNQLQKLQRPLQPTQHLRPS——MQSSQQLEQVVSSQTPVQMQIQSLPMMHQAHTSPVNPY 2107
k ok ok ok ikok ES E s %k
OsVIR Q———FPNQLHVPQLQFYHQTQESVLQP IGQSAQQQMDSGMNLNHFFSSPEATQSLLSDRD 2105
AtVIR YHPPQQQETSQVQQQQQHHA—VQGQQAGAGTSQQQESGMSLHDYFKSPEATQALLSDRD 2115
GhVIRA YQPQQP-EFSAAQQQMQVELAQQQAPPQTGGTSQQQDSGMSLHEYFQSPEATQSLLRDRE 2167
GhVIRD YLPQQP-EFSAAQQQMQVELAQQQAPPQTGGTSQQQDSGMSLHEYFQSPEATQSLLRDRE 2166
s * sk . Coockek sskeksk sk ok skekekeleksk sk skeks
OsVIR KLCKLLEQNPKLMQMLQDR IGQL 2128
AtVIR KLCQLLEQHPKLMQMLQEKLGQL 2138
GhVIRA KLCQLLEQHPKLMQMLQVQFLH- 2189
GhVIRD KLCQLLEQHPKLMQMLQVQFLH- 2188

ek stk sskelekskorskeksk 2 n

Figure S1 Amino acid sequence alignment of four plant VIR proteins. Amino acid
sequences are aligned by clustal omega server. Identical amino acids are shown in
asterisk, and similar amino acids are shown by dot or double dot. The four domains
was shaded by four colors.AtVIR: Arabidopsis VIRMA, GhVIRA: Gossypium
hirsutum VIRMA-A, GhVIRD: Gossypium hirsutum VIRMA-D, OsVIR: Oryza sativa
VIRMA.



AtVIR
GhVIRA
GhVIRD
DmVIR
HsVIR

AtVIR
GhVIRA
GhVIRD
DmVIR
HsVIR

AtVIR
GhVIRA
GhVIRD
DmVIR
HsVIR

AtVIR
GhVIRA
GhVIRD
DmVIR
HsVIR

AtVIR
GhVIRA
GhVIRD
DmVIR
HsVIR

AtVIR
GhVIRA
GhVIRD
DmVIR
HsVIR

AtVIR
GhVIRA
GhVIRD
DmVIR
HsVIR

AtVIR
GhVIRA
GhVIRD
DmVIR
HsVIR

AtVIR
GhVIRA
GhVIRD
DmVIR
HsVIR

AtVIR
GhVIRA
GhVIRD
DmVIR
HsVIR

—MVRSEPCVLFAQTEFVHPQLD——EYVDEVIFAEPVI ITACEFLEQNAS—SSSQAVSLV

—MGRPEPCVLFSQTFVHTHLD——EYVDEVLFAEPVVITACEFLEQNAS——SASQAVSLV

—MGRPEPCVLFSQTEFVHTHLD——EYVDEVLFAEPVVITACEFLEQNAS——SASQAVSLV

MADVDDGSELLFFDTFSHEEVT-DINLDLVQFPKPVFITQVRI IPLGARVQADFPGGVRL

-MAVDSAMELLFLDTFKHPSAEQSSHIDVVRFPCVVY INEVRVIPPGVRAHSSLPDNRAY
Rk ok sk ok X X 3k, o :

GATSPPSFALEVFVRCEGES———KFKRLCNPFLYTPSAP—YPLEVEAVVINHLVVRGSY
GATSPPSFALEVEVQSEGET———RFRRLCQPFLYSHSSS——NVLEVEAVVTNHLVVRGSY
GATSPPSFALEVEVQSEGET———RFRRLCQPFLYSHSSS——NVLEVEAVVTNHLVVRGSY
GATNPSKFDLEFFVNDLGMPAASAFENLGL~LRYNQNDCTHLDCSQEKIVTDGLVLRGWY
GETSPHTFQLDLFFNNVSKPSAPVEDRLGS-LEYDENTSITFR-PNSKVNTDGLVLRGWY

Kk ock sk ok sk ko . kL% ook, Lok kskksk sk
RSLSLIVYGNIVKDLGQYNIT LEGRSVTDIV
RSLSLVIYGNTAEDLGQFNIE FDDSSLTNLV
RSLSLVIYGNTAEDLGQFNIE FDDSSLTNLV
STITLATYGIFTNSVTEPIASPTLPCEPVGPEIANLSGEVLLQEDVLKDEWQEPMQAELL
NCLTLATYGSVDRVISHDRDSPPPPPPPPPPPQPQPSL——-—-KR——————— NPKH-————
5 883 GEED :
SSTEGNLEDLPLV——————— LHSVNRTIEE CL
GSADGKLEDLPLP————— LRAFNRTFEE SL
SSADGKLEDLPLP————— LCAFNRTFEE SL
TAHKGNVSDYDPEDMEYGMSRDHYHQHAEEQEQREMRRLRRSTHSTDHSPPPPRRSHTHS

*************** ADGEKEDQFNGSPPR————=-——-PQPRGPRTPPGPPPPDDDED—

SSLDIVSLPLAAVDLPVEVKRLLQLLLKIF————- DKLATNDVVNKFVDTVVSGVSS———
SSLNVLSLPVVTLDLSVEVKQLLQQMLKIL-————- ELPNLGHEVHKVVHTLALAAAS—-
—SLNVLSLPVVTLDLSVEVKQLLQQMLKIL-————— ELPNLGHEVHEVVHTLALAAAS—-
ESNDREYIRCSRDKGSRDWSRSPEYSSHRSRRKRSERSRSVVDEHKWPRTPPASIDS-PT
———DPVPLPVSGDKEEDAPHR-EDYFEPISPD———— RNSVPQEGQYSDEGEVEEEQQEE

——YVTDNVDFFLKNKNCSAVTSSLD-SG L
——FVTFDLESNAINQKHLTSGRNKDFKE L
——FVTFDLDSNAINQKHLTSGRNKDFKE L

RPRSPDTMDYED-—-EDSRSHYKMQSSHYRHSSESLHRGERDRDDEDRSCTPQEQFEPIL
GEEDEDDVDVEEEEDEDEDDRRTVDSIP———— EEEEEDEEEEGEEDEEGEGDDGYEQIS

——FHDIVDRVKEDILDLN———=———~ EIQESDVALGLFSFLESETYLATSQQLVVMLSPY
——NHGIS-EARKELLELYE——TLQRKSTNKSSESLTECIFMESDADLASSKQLVEMLSPC
——NHGIS-EAKKELLELYE——TLQRKSMNESSESLTECIFMESDADLASSKQLVEMLSPC

SDDETIGDDEEDDAVDAAATAEYERELE————— AAAAAAPPATDAFE—————— PWQKPL

SDEDGIADLERETF——--KYPNFDVEYT———AEDLASVPPMTYDPYD——————~ RELVPL
.ok .. : *

TIQFERDS

FHENRSS

FHENRSS

LVFEGDMAAHFCKELETLKLLFKKLVL——————— QTRCENVNAFSEEHGASVDEREQFVY

LYFSCPYKTTFEIETISRMKDQGPDKENSGATEASVKLTELLDLYREDRGAKWVTA—LEE
DOk,

LCTVLPKL S KG
SNFGHGQL p ES
SSFGHGQL p ES
LGEQLNNQLGYLAQHYKRRNFVLQQFFGNDELHLRQAANVLQTALSFQAACMQPQPAFKI

IPSLITKGLSYLQLKNTKQ———=———— DSLGQLVDWTMQALNLQVALR—-QPTALNV

KATLLGLSLAFLLCSGREGCLQFVNSG——GMDQLVYLFGHDGONSTTITLLLLGVVEQAT

KNVILGLNVALFLCSTKESCFHFVNCG—GMDQLAYLFDHQTQNSITITLLLLGVIEQAT

NNVILGLNVALFLCSAKESCFHFVNCG—GMDQLAYLFDHQMONSITITLLLLGVIEQAT

RHIKLGARMAELLGSSEELFQHLLKEHKFDIFEAVERLYHEPYMALSTKLQLLKAVYALL

RQLKAGTKLVSSLAECGA——QGVTGLLQAGVISGLFELLFADHVSSSLKLNAFKALDSVI
* . % . L.l Dotk e

109
109
109
118
117

140
140
140
178
161

165
165
165
238
196

217
217
216
297
247

243
244
243
354
302

293
299
298
402
348

300
306
305
455
406

311
317
316
515
453

369
375
374
575
511



AtVIR
GhVIRA
GhVIRD
DmVIR
HsVIR

AtVIR
GhVIRA
GhVIRD
DmVIR
HsVIR

AtVIR
GhVIRA
GhVIRD
DmVIR
HsVIR

AtVIR
GhVIRA
GhVIRD
DmVIR
HsVIR

AtVIR
GhVIRA
GhVIRD
DmVIR
HsVIR

AtVIR
GhVIRA
GhVIRD
DmVIR
HsVIR

AtVIR
GhVIRA
GhVIRD
DmVIR
HsVIR

AtVIR
GhVIRA
GhVIRD
DmVIR
HsVIR

AtVIR
GhVIRA
GhVIRD
DmVIR
HsVIR

AtVIR
GhVIRA
GhVIRD
DmVIR
HsVIR

VEDPSPSAYAERSLVSDHSEG————— WLSYKATSKLTSSWTCPFYSSGIDSHILALLKER
TEDPSPVAHASRYFILGQTDG———— LVSYNATSGLIASSNCCFSDWEIDLHLLALLKDR
TEDPSPVAHASRYFILGQTDG———— LVSHKATSGLIASSNCCFSDWEIDLHLLALLKDR

PRRFLPVSK-KFE V——-VTDPTAQRSFGNALQSYLGQN
TERLINLLEEVFHLMETAPHTMIQQPVKSFPTMAR———ITGPPERDDPYPVLFRYLHSH
. . : * .

GFLPLSAALLSMPELHSKVGDIMDVFTDIAMFIGNT ILSFMFSRTGLSFLLHHPE-LTAT
GFLPLSAALLSTTVLHSEAADVVDTSLEIVSSIGSTILSLLFCRSGLVFLLHQPD-LTAT
GFLPLSAALLSTTILHSEAADVVDTSLVIVSSIGSTILSLLFCRSGLVFLLHQPD-LTAT

SLAESLLVMLAN-CKELPATT——————— YLSMLDLMHTLLRSHVGIDYFVDDAFPVTQT
HFLELVTLLLSIPVTSAHPGV———————— LQATKDVLKFLAQSQKGLLFFMSEYEA-TNL
: Lk Ll Doknonino *
TTQSLKGSVDLNKEECVPLHY-—ASILISKGFT——————————— CSLLEIGINLEM
LIHALKGADAMNKEECVPLRY—-ASVLISKGFT——————————— CNPQEVGIIVET
LIHALKGADAMNKEECVPLRY—-—ASVLISKGFT———————————— CSPQEVGIIVET
IVAILLGLDEVPRNPEEKEEKAEKSDAEDKAMEVENEAVEAGGEKPTPPTADEEGKPVA-
LIRALCHFY DQ DEEEGLQSD—

ok * %

HLRVVSAVDRLLKSIQQTEEFLWILWELRDVSRSDCGREALLTLGVFPEALA-VLIEALH
HLRVVNAIDRLLSATPQSEEFLWVLWELCGLARSDCGRQALLAMSFFSEVLS-VLIEALH
HLRVVNAIDCLLSATPQSEEFLWVLWELCGLARSDCGRQALLAMSFFSEVLS-VLIEALH
————— APISV—————PAPAAAPQVRP——RPILRPVLPRLARLGIEMSYKVQTRYHLDATA

GVIDD AFALW LQDSTQTL————— QCIT-ELFSHFQ

429
435
434
624
563

476
482
481
678
623

531
537
536
712
679

590
596
595
763
730

633
639
638
822
750

692
698
697
870
779

747
753
752
930
839

804
809
808
989
888

858
864
863
1038
937

899
905
904
1095
990



AtVIR
GhVIRA
GhVIRD
DmVIR
HsVIR

AtVIR
GhVIRA
GhVIRD
DmVIR
HsVIR

AtVIR
GhVIRA
GhVIRD
DmVIR
HsVIR

AtVIR
GhVIRA
GhVIRD
DmVIR
HsVIR

AtVIR
GhVIRA
GhVIRD
DmVIR
HsVIR

AtVIR
GhVIRA
GhVIRD
DmVIR
HsVIR

AtVIR
GhVIRA
GhVIRD
DmVIR
HsVIR

AtVIR
GhVIRA
GhVIRD
DmVIR
HsVIR

AtVIR
GhVIRA
GhVIRD
DmVIR
HsVIR

AtVIR
GhVIRA
GhVIRD
DmVIR

LLE————— EGIVQLLVEVLERCYDATYPSENRVLEY—-GIVSASSVIQWCIPAFRS
LVG————— EGFPQILTRVLESCFDATDSDGRQASDCRDSAKYGVALISLCIPVFKS
LVG————— EGFPQILTRVLESCFDATDSDGRQASDCRDFAKYGFALISLCIPVFKS
MLSILS———— GKFWELFQSLLALN EF——NDVVSNCQEAVHR

ILHLINGTIKGDERYAEIFQDLLALV - RSPGDSVIRQQCVEYVTS
i ik Lok

I-SLLCDSQVPLLCFQK——KELLASLSAKDCALIFPFVLKFCQVLPVGNELLS—CLGAFK

I-SLLCSSRTFSQYDERHEMHKFDSLSPKDCSTFINQLLKFCQVLPVGKELVS—CLTAFR

I-SLLCSSLTFPQYDERHEMHKFDSLSPKDCSIFINQLLKFCQVLPVGKELVS—CLTAFR

ILDSFLDSGISLISHKS——————————— TA———SPALNLAAALPPKELIPRIIDAVES

ILQSLCDQDIALILPSS—————————— SEGSISELEQLSNSLPNKELMTSICDCLLA
. coookk :

*

DLSSCGEGQDGLVSLLFHLFSGTEESVSERWCD———TNSLSLDQLDMKKNPPFLSCWIKL
DMGSCTEGCNALLSALLNSSSSTHDELESERGNEKNVNFHFLNESEWRKSPPLLCCWIKL
DMGSCTEGRNALLSALLYSSSSTHDELESERGNEKNVNFHFLNESEWRKSPPLLCCWIKL
NLTSVEVTHGISTILAVRNLVI————————— LTEHDFTFYHL-AQLLKQKITEFQAWMER
TLANSESSYNCLLTCVRTMMF—————————— LAEHDYGLFHL-KSSLRKNSSALHSLLKR
L. P * e L.

LNSINSKDGL————SSLAMKAVNVLSVGSIRLCLDGKSLDSKKV——————————— AALKS
LKSIDSKDHL———-PSYTLEAANVLSLGTLGFCMGGNSLNMNSV——————————— VALKF
LKSIDSKDHL———-PPYTLEAANVLALGTLGFCMGGNSWNMNSV——————————— VALKF
VILHNETVEYNANIESLILLLRSLTQIEPP———=————= PAMSAMPHRTLKLGATELAQ
VVSTFSKDT-GELASSFLEFMRQILNSDT IGCCGDDNGLMEVEGAHTSRTMS INAAELKQ
: .. L Lok

LFGLPSEF SGTDT FREENTGLTEQMVTLLSSMTSGS————————-
LFGLPDDT AGIGG FPEDNTKYIQEFSTLLSSRIDND————————-
LFGLPDDT TGIGG FPEDNIKYIQEFSTLLSSRIHND——————-—-

LVEFQDIELAKPPVLSRILTVMEKHKAVANEAALSDLKQLILLQASKQEILAGT———~ S

958
964
963
1141
1037

1018
1024
1023
1176
1072

1071
1077
1076
1225
1126

1124
1130
1129
1283
1182

1182
1188
1187
1338
1241

1231
1239
1238
1373
1285

1287
1297
1296
1417
1332

1344
1357
1356
1466
1381

1389
1402
1401
1516
1440

1425
1438
1437
1571



HsVIR

AtVIR
GhVIRA
GhVIRD
DmVIR
HsVIR

AtVIR
GhVIRA
GhVIRD
DmVIR
HsVIR

AtVIR
GhVIRA
GhVIRD
DmVIR
HsVIR

AtVIR
GhVIRA
GhVIRD
DmVIR
HsVIR

AtVIR
GhVIRA
GhVIRD
DmVIR
HsVIR

AtVIR
GhVIRA
GhVIRD
DmVIR
HsVIR

AtVIR
GhVIRA
GhVIRD
DmVIR
HsVIR

AtVIR
GhVIRA
GhVIRD
DmVIR
HsVIR

AtVIR
GhVIRA
GhVIRD
DmVIR
HsVIR

AtVIR
GhVIRA
GhVIRD

LLQSKEES PENLFLELEKLVLEHSKDDDNLDSLLDSVVG

*. . *

e SS—ATAEMKPYLHEASQSLLS——LL-——=——— KDGNIDDI
—f— DYQTSSDIHISMHQVSESVKSLLLLFQNLT —————— AAVEVDDA
—f— DYQTSSDIHISMHQVSESVKSLLLLFQNLT —————— AAVEVDDA

TETPPEAEGEANPSASSCSASLTVEPYLPQAEG————IVTQYEARPIFTRFCATAENAQL
LKQMLESSGDPLPL———— SDQDVEPVLSAPES———LQNLFNNRTAYVL-——ADVMDDQ

EFMARQRER-GQNPSTIVVGEAVVQVKNPTPARD-T——E-KVAGKPKQFKADPDDDLQGI
EFMARQRER-QNPAASGT—ETATQSKNAAP INGPD——N-EKVNKSKQLKSDLDDDLQGI
EFMARQRER-QNPAASGT——ETAAQSKNAAP INGPD——N-EKVNKSKQLKSDLDDDLQGI

————RGSRVGRNRGSRISAAAAFRQKKMM—————————— RI-GSPSSWA—————————
KISSRGGFS—GNRGGRG———AFHSQNRFFTPPASKGNYSRREGTRGSSWS ——————————
* Do *

DIVFDGEECEGPDDKLPFLQPDENLMQPAPVMVEQNSPHSIVEETESDANGSSQFSHMGT
DIVFDGEESE-TDDKLPFPQPDDNLQQLAPVIFEQSSPQSVVEETESDVNGSSQFSHMAT
DIVFDGEESE-TDDKLPFPQPDDNLQQPAPVIFEQSSPQSVVEETESDVNGSSQFSHMAT
ESP-——GS———YRSASD——SHFSSSD-
AQNTPRGN-—YNESRGGQSNFNRGPL
skik,

PVASNVDENAQSEFSSRISVSRPEMSLIREPSISSDRKFVEQADEAKKMAPLKSA————
PLASNADENAQSEFSSRMSVSRPEMSLTREPSVSSEKKIFEQSDDSKNAVSIKNSSGFDS
PLASNADENAQSEFSSRMSVSRPEMSLTREPSVSSDKKFFEQSDDSKNAVSIKNSGGFDS
B HYSSPHYSGRPRGR
PPLR—— PLSSTGYRPSPRDR
ok *,

——GISESGFIPA-—YHMPGSSGQNS IDPRVGPQGFYSKSGQQHTGHIHGGFSGRGVYEQK
ASGTNSSGFSAPIYSNTPATSVQLSLDSRITPQNFYPKSSAQYAGNIPVAAGSRGMYELK
ASGTNSSGFSAPIYSNTPATSVQLPLDSRITPQNFYPKSSAQYAGNIPVAAGSRGMYEQK
——GLRSR PSYLR

——ASRGRGGLGPSWASANSGSG GSRGKFVSGGSGRGRHVRS

VMPNQPPLPLVPPPSV-SPVIPHSSD—————————— SLSNQSSPFISHGTQSSGGPTRL
VLPNQPPLPPMPPPPTILPVQSDYLSSVSGSPSLLQSSIPVSDSKFMRTSMPSPSGTTRP
VLPNQPPLPPMPPPPTILPVQSDYLSSVSGSPSLLQSSIPVSDSKFMRTSMPSPSGTTRP

FTR

MPPLPSATPQYSSNPYASLPPRTSTVQSFGYNHAGVGTTEQQ—QSGPTIDHQSGNLSVT
PPPLPSTPAPFASSPYNLASLNTSASQPALYNQSGMGKTELPKGSIGPTIDARL-PTSAA
PPSLPSTPPPFASSPYNLASLNTSASQPALYNQSVMGKTELPQGSIGPTIDARL-PTSAA
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DmVIR 1854

HsVIR 1812
AtVIR GMTSYPPPNLMPSHNFSRPSSLPVPFYGNP——SHQGGDKPQTMLLVPSTPQSLNTQSIPQ 2001
GhVIRA GLASYPPPPLMQSLVENRPPSIPVTPYGTSPALHQGENHPPGILQNPSIPQSSMQT—1—- 2048
GhVIRD GLASYPPPPLMQSLVENRPPSTPVTPYGTSPALHQGENHPPSTLQNPSIPQSSMQT-1— 2047
DmVIR 1854
HsVIR 1812
AtVIR LPSMQLSQLQRPMQPPQHVRPPIQISQPSEQGVSMQNPFQIPMHQMQLMQQTQ——VQPY 2058
GhVIRA HSLNQLQKLQRPLLPTQHLRPSMQSSQQLEQVVSSQTPVAMQIQSLPMMHQAHI SPVNPY 2108
GhVIRD HSLNQLQKLQRPLQPTQHLRPSMQSSQQLEQVVSSQTPVAMQIQSLPMMHQAHISPVNPY 2107
DmVIR 1854
HsVIR 1812
AtVIR YHPPQQQEISQVQQQQQHHA-——VQGQQGAGTSQQQESGMSLHDYFKSPEATQALLSDRD 2115
GhVIRA YQPQQP-EFSAAQQQMQVELAQQQAPPQTGGTSQQQDSGMSLHEYFQSPEATQSLLRDRE 2167
GhVIRD YLPQQP-EFSAAQQQMQVELAQQQAPPQTGGTSQQQDSGMSLHEYFQSPEATQSLLRDRE 2166
DmVIR 1854
HsVIR 1812
AtVIR KLCQLLEQHPKLMQMLQEKLGQL 2138

GhVIRA KLCQLLEQHPKLMQMLQVQFLH— 2189

GhVIRD KLCQLLEQHPKLMQMLQVQFLH- 2188

DmVIR 1854

HsVIR 1812

Figure S6 Amino acid sequence alignment of GhVIRs, AtVIR, DmVIR and HsVIR proteins.
Amino acid sequences are aligned by clustal omega server. Identical amino acids are
shown in asterisk, and similar amino acids are shown by dot or double dot. The four
domains was shaded by four colors. AtVIR: Arabidopsis VIRMA, GhVIRA:
Gossypium hirsutum VIRMA-A, GhVIRD: Gossypium hirsutum VIRMA-D, DmVIR:
Drosophila melanogaster VIRMA, HsVIR: Homosapiens VIRMA.



