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Abstract: Homology and phylogenetic tree analysis of genus Bymovirus suggested that the 5'-UTR of
RNAI1 and RNA2 of the same virus were more similar than those of the same RNAs of different virus-
es, but the instance of 3’-UTR was opposite. Secondary structure analysis on polypoteins showed that
P3 and 14K encoded by RNA1 contained transmembrane{ TM) stuctures. TM region in P3 protein of
BaMMYV ALSI isolates was toxic to the E. coli . By analogy to other members of family Potyviridae,
these structures were predicted to have the function as attachment to the membranes. P2 protein en-
coded by RNA2 also contained two TM regions. Some BaMMYV isolates which were maintained me-
chanically for a long period of times occurred deletions in these regions and were not transmitted by
Polymyra graminis. [t was suggested that the TM structures were closely related to vector transmis-
sion.
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FHHEAMEETRRHER— RNAASHEIMNER, T 3 -UTR MR, EARZKEH ST ER RNAL 51
P3 M 14K BEFEEBLEH ., BaMMV ALST 38 P3 BB BEWEKRBITE PFERANTBIEEM. £
H Potyviridae I EH T BN ATHEE, W2 M EATRE S EM EREHEX, RNA2 KM P2 EHFERTEHRTH
B R K, — SRR TR A E R TR B (BaMMV) A B MR R FE(OMV) P2 RERFAEH
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mosaic virus, OMV). 7K & K FE 7E 1+ 5% #F ( Rice
necrosis mosaic virus, RNMV),/NE ¥ & BE1E iR
#( Wheat spindle streak mosaic virus, WSSMV)Hl
INF B R E ( Wheat yellow mosaic virus,
WYMV), B FEKNALEHMEHETRX L RFR
R ZBRAERRHEEEER S o LN
BEES TG ERAERENE N, R, & T
FAERA, #HREAE . A SGE S 24 EMBL/DDBJ/
GenBank B E T E R W ZBEBH A FF, RiTT
UTR ke —S oIS E B MM REThEE,
1 MHEEFE
1.1 F5I%E

HF 28y Bymovirus B RAFFNEIH (Y
AR ) SO £k R R, 18 2002 1 A TR
W% JR B A L FUFE B,
1.2 F3I94H

FRIRITE R RS r EERA Wis-
consin (GCG) #{FH 10.0 JRA P REFH,
1.3 ZORBREWNN

B R4 R A DAS fl TopPred2 (37 {8
BF/RIE A2 HMMTOP (8 5 #l Bk 287 ) 7).
PredictProtein (%f@thﬂ[jﬁ%)[g]\SOSUl (FRER
T AP TMAP (Fi$ F F #k37 F BF 5 Br).
TMHMM (F}3 B 5K 2 4 49 7 31 504 o0 ) O F
TMpred (BX #1453 T 4 4 23 W 4 ) 1V 45 98 JF st 47 4%
7, AR FEM e EREMEREMMCE ERAZ
Sl TMHMM 75 B 45 5 12

S

2.1 UTREWMERZRFKH L

WAL A Bymovirus B RMFFI L, RE
AT RNAL B9 5-UTR £ 43 514 147 - 149 (BaM-
MV).171 =173 (BaYMV).176(OMV)fl 161 — 163
(WYMV) % #8R, RNA2 #) 5°-UTR 1 139 - 142
(BaMMV) 154 — 155 (BaYMV).77(OMV) fl 169
-173 (WYMV)MZH B, RNAL 8 3'-UTR £ 4
1A 337 - 338 (BaMMV ), 228 — 233 (BaYMV),
257-259 (WYMV).165 (RNMV).351 (OMV)Fl
231 - 237 (WSSMV), RNA2 # 3"-UTR & 551 H
696 — 702 (BaMMV).755 — 757 (BaYMV). 767 —
768 (WYMV)Hl 1193 (OMV), F] — W E AR 25
VEMHE RN K EEZRB/N, BZBENRAFEA
RNA#H 7+ H 3-UTR KEZ R B K, RNAL By 3-
UTR k B 5 H b Potyviridae ® 5% B # 1, 18
RNA2 #J 3"-UTR t. RNAL KF %, 5 £ OMV
1 BaMMV-UKM RNA2 ¥ 3"-UTR FHEEH 771,
Bymovirus B RAZEEH UTR TR )FHIE &
SR, B—REA RNAASH S-UTR F
FUE " FAE &R — RNA 4 45 8] 89 5 I8
TR —REARE RNA A48 3-UTR KREE
T ARFER — RNA B3 (K 1). R4k
®4r 7 B 7R B —%% ¥ RNAL1 f1 RNA2 #7 5-UTR
BREMTRE—#44 3,3 -UTR 247 WA K, AFE
PR — RNAASSEBHELB(E 1),

®1 AZREHABREAFRBXYRRELER(%)

Table.1 Comparison on nucleotide sequences of 3’ -untranslated regions of some Bymoviruses(%)

BaMMV RNAZ WYMV RNAlI WYMV RNAZ BaYMV RNA1l BaYMV RNA2Z OMV RNAlL OMV RNA2

5"-UTR

BaMMV RNAl 54 41 37 42 43 46 39
BaMMV RNA2 41 41 50 47 51 42
WYMV RNAIL 60 43 44 44 40
WYMV RNA2 45 44 44 40
BaYMV RNAI 87 51 42
BaYMV RNA2 51 40
OMYV RNAl 60
3"-UTR

BaMMV RNA1 35 46 43 42 43 37 -
BaMMV RNA2 41 37 35 38 39 -
WYMV RNALl 39 67 36 50 -
WYMV RNA2 42 57 39 -
BaYMV RNAl 37 44 -

BaYMV RNA2

41
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BaMMV-Nal RNAI

BaMMV-Fre RNAI
E BaMMV-UKFRNAI
— BaMMV-UKM RNAI
BaMMV-ASL1 RNAI
BaMMYV-Nal RNA2

BaMMV-ASL1 RNA2

BaMMV-Fre RNA2

- BaMMV-UKF RNA2

BaMMV-UKM RNA2

WYMV-YA RNAIL
WYMViap RNAIL

WYMV-YZRNAI

WYMV-YA RNA2
————| [: WYMVJap RNA2
WYMV-YZ RNA2
OMVRNALI

l OMV RNA2

BaYMV-Ger RNAL
_'__: BaYMV-Jap RNAI

BaYMV-YC RNALI

BaYMV-Jap RNA2
(b) _@MV-YC RNA2 [ BaYMV-Ger RNAI __&l_
BaYMV-Ger RNA2

BaYMV-Jap RNAI

(a)

BaYMV-YC RNALI

| WSSMVFre RNAL

WSSMV-CA2 RNAI

J’ WYMV{ap RNAL

WYMV-YA RNAIL
WYMV-YZRNAI

WYMV-HC RNAI

BaYMV-Ger RNA2

BaYMV-Jap RNA2

BaYMV-YC RNA2

[WYMV-HC RNA2

WYMViap RNA2

WYMV-YZRNA2
0.1

WYMV-YA RNA2

1 KREREMRERIIE EAA R RNAL 1 RNA2 #9 UTR %1 BT 5 R 547
(a):5-UTR; (b):3’-UTR(OMV.RNMV #l BaMMV 3"-UTR JFF £ R X KT 2 8) .
Fig-1 Phylogenetic tree analysis on nucleotide sequences of RNAI and RNA2 UTR of bymoviruses
(a):5-UTR; (b):3"-UTR(omitted OMV, RNMV and BaMMV)

K% 354584 BaMMV [ Nal : D83408 ( RNAL) #1 D83409 (RNA2); Fre: 149381 (RNAL)}F1 X82625(RNA2); UKF:Y10973(RNAL)fl
X90904(RNA2); UKM: Y10974 (RNAL)#1 X84802 (RNA2); ASLI1:AJ242725( RNAIL)#1 X75933(RNA2)].BaYMV [Jap: D0O1091 (RNAL)
D01092(RNA2); Ger:X69757(RNA1)#1 DO1099(RNA2); YC: AJ132268( RNA1)F1 AJ132269(RNA2)]1.OMV[ AJ306718(RNA1)H AJ306719
(RNA2) ].WYMV[HC: AF067124(RNAI1)¥1 AF041041(RNA2): Jap:D86634( RNAIL ) D86635(RNA2); YZ:AJ131981(RNA1) ¥l AJ131982
(RNA2); YA:AJ239039( RNA1)H1 AJ242490 (RNA2) 11 WSSMV[ Fre: X73883(RNA1 #8431 /# 7)1 CA2: AB010578( RNAL #8431 /¥ 51) 1(b)
Fig. 1 Phylogenetic tree analysis on nucleotide sequences of RNA1L and RNA2 UTR of bymoviruses (a) 5-UTR; (b) 3'-UTR{omitted OMV, RNMV
and BaMMV) Accession number of these sequence; BaMMV [ Nal: D83408 (RNA1) and D83409 (RNA2); Fre. 149381 (RNAl) and X82625
(RNA2); UKF:Y10973(RNA1) and X90904 (RNA2); UKM: Y10974 ( RNAL) and X84802( RNA2); ASLI1:AJ242725(RNAL1) and X75933
(RNA2)].BaYMV([Jap:D01091(RNAL) and DO1092(RNA2); Ger:X69757(RNAL) and DO1099(RNA2); YC: AJ132268(RNAL) and AJ132269
(RNA2)]1.OMV[ AJ306718(RNAL1) and AJ306719(RNA2) ] \WYMV[HC: AF067124(RNAL1) and AF041041(RNA2); Jap: D86634(RNAI1) and
D86635(RNA2); YZ: AJ131981 (RNA1) and AJ131982(RNA2); YA: AJ239039 (RNAIL) and AJ242490( RNA2)] and WSSMV [Fre: X73883
(RNAL partial sequence) and CA2: AB010578(RNAL partial sequence) ]
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e
TM1
WYMV-HC 224 | wwqvtmglittilaallvffw | 244 584 | nilgpintvaniamagaflrgga | 606
WYMV-YA 224 | wwqvavglitailtallvffw | 244 584 | nilgpintvaniamagaflrgga | 606
WYMV-Jap 224 | wwgvavglittvlaallvifw | 244 584 | nilgpintvaniamagaflrgga | 606
WYMV-YZ : 224 | wwqvavglittvlaallvffw | 244 584 | nilgpintvaniamagaflrgga | 606
BaYMV-Jap : 211 | wwqvligittailgaiifflw | 231 571 | nilgpintvaniamagaflrgga | 593
BaYMV-Ch : 211 { wwqvligittailgaiifflw | 231 571 | nilgpintvaniamagaflrgga | 593
BayMV-Ger 211 | wwqvlvgittailgaiifflw | 231 571 { nilgpintvaniamagaflrgga | 593
———0OMV-M 3 I
——-— BaMMV-UKM : 236 | waetlvgvltailgnifallt | 256 | e
[ BaMMV-GB 236 | waetlvgvltailgtifallt | 256 |
f———BaMMV-JG | 606 | vlspvnalanvgmaaaffrsggl | 628
BaMMV-UKF 236 | waetlvgvltailgtifallt | 256 606 | vlspvnalanvgmaaaffrsggl | 628
BaMMV-ASL1 236 | waetlvgiltailgtvfaflt | 256 606 | vlspvnalanvgmaaatfrsggm | 628
BaMMV-Nal : 236 | waetlvgvltavlgtifallt | 256 606 | vlspvnalanvgmaaaffrsggl | 628
—- BEREFN S B Y, THRBERSSHEEE

B2 #MA Bymovirus MR P2 EEM B EEM TR &M E
ABUFEFEZEEEE1EK I,
Fig-2 Predicted transmembrane structures and locations of P2 protein encoded by bymoviruses RNA2

The accession numbers of these isolates were showed in Figure 1 and Table 3.

2.2 RNAL R EQ RIS REAER

Bymovirus J& B i} RNAL R — N2 T8N
263~270kD M Z R E B, bE /5B 4+ 8 P3(30~
40kD) . 7K (7 ~ 8kD) . CI (70 ~ 75kD). 14K (7 ~
14kD). Nla ~ VPg (20 ~ 22kD). Nla-Pro (24 ~
25kD) \NIb(59 ~ 61kD) #1 CP(25 ~35kD), £ &EH
MM ENAERREEY N Q//A(E S), H
7K2/Nla-Vpg Fl Nla-VPg/Nla-Pro #E# 44 E//G
(8 A,

RNAl M EZE RGO _REMOERY, Br
AH A P3 M 14K EEHFERFERKY  BIE,
BRI BB RELEH, H{Y BaMMV #) 7K EB F
TE—1 o BIE(K 2). FAEHE PIEHTERLS
MAUBEMBERRESR, H UK EOBEBREMERN
RF. BREAHBERRE, FERAN 14K EB
PR BRES, Nm LTSN, CRmALF
M
2.3 RNA2 {BEQSHREBEHR

Bymovirus J& AL 7 Z:H 4 RNA2 45 58 T IhAE
R R EH, P1 (25~ 30kD) f1 P2 & 8 (70 ~
75kD), EEAL S NEERIFFI N G//A(EL S, OMV
TR N),

FR AR, —BRKBERERRTFORE
SEY RNA2 e, BRREBERATE P2 EH

RIBXM 3 -0, AR — T EEEMREZEY
OMV KEAEY P2 EEHEB X JLER 26K,
& N-K#7 29 1 C-A& ¥ 27 N E HE B, BaM-
MV-JG B R KA P2 EA&HB XM N3
(& 3),

F2 KZREHFRBMALA RNA1 KB EOBRGGEN

Table.2 Prediction of transmembrane regions of the polyprotein en-
coded by RNA1 of Bymoviruses

EBBEHAR'
Postion of transmemberane region’

P3&EH TKEH UM4KEH

BaYMV 262 284,291 -313 - 34-51
BaMMV 208 ~ 225, 232 —254, 264 — 283 7-24 34-53
WYMV 264 -283, 298 - 315 - 34-51
oMV 234 - 256, 272 -291 - 32-54
WSSMV -2 - 34-51

L¥HAZEAR P REMREEE 2, FFIXRA.

PR MBI B 7R, Bymovirus J& B 5B 4 5
P2EAHFERITHHEKEEMRELARY o8
T, BRI BRER, KT XTEBEREW
(TM2)FETEBH C-RKiF, KEBEREH(TML)
fIF N3 1/3 KERBA(E B2, FHIRE
4 47 F B BaYMV, WYMV fl WSSMV = #
TM2 &M BEBRFHEEHEHR 100%, 5 BaM-
MV #) TM2 RIEYEH X 47%, TR =& B P2 &
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H 0 FEELH 56% — 59%, 5 BaMMV {4 22 %
-25%, EEEFFH BaMMV 43 B 4k 5 X 5 8
EAEXFHMNTMEHMZ —(E 2),

%3 AXEREHRSEAA P2 TEXNRESFIIBREBER
BREN(TMINE
Table.3 Sizes of P2 protein of Bymoviruses, reported deletions and
positions’ of transmembrane regions
mE KD R ERstg B
Deletions ™1 ™2

Acronym  Size?

BaMMV 665 UK-M:296 - 659°  236-256 606—628

GB:383 — 652°

ASLla: 443 — 652°

JG: 178 -310°
BaYMV 645 211-231 571-593
WSSMV 635 219-239 579 — 601
WYMV 649 224 - 244 584 - 606

oMV*  56(7) - -

1LP2 EORMEAEMN 1iTE 2, RR(BERRENH) 3, TR
IEFE 84, UHEBENREN S BYHAFERF BHR
ROAHAMERA L) S, FFIXRER, 53]

3 iTig

— BN, FEEF AN RREHE TR 5
HERREh FEEFSLENEE, 3-UTRREE
HTNRERTEfEE RNA S ER S BT EEHE
EYMEAEA, B 1L E RNA MR, WH R
BN K 3'-UTR 8 "R 6E 5% wa Ml 2 ik BE 320 28
( Tobacco vein mottling virus, TVMV )12 Y18 ¥k #)
IERFEMRFIP, SUTR B FHBRTHER,
R EHEMH RNA NMREET 5'-18 F &8 8 X
e &R, Subr 5 T 4 B BaMMV % H 4
RNAL fil 2 #) UTR &#, A B3 UTR FRAEH)
HEFTRERRE SR IRGIM A, BERXHH
BHERKAHMFEOLFEELRUNRFEIF, By-
movirus J& B 52 UTR #4538 R F— % % RNAI
1 RNA2 #7 3'-UTR #4083 HE KT AN (7] 9% 58 8] 7]
— RNA #H47 [B|f# X &, T [@ — W% RNAL1 1 RNA2
# 5'-UTR Z BIM AL B & F A RwR &R —
RNA A5 HHI X FR, HEMATEE S-UTR FE L —
REMEREFREFREVNEHBE & WIRG, £
R KHFE 3-UTR FH B TREBEU_REHN
BAFFE IR MRS B IF, ¥ RNAL(ER
H 3-UTR)BHETE RNA2(EKBH S-UTR)H 5'-K
%, W Bymovirus J& B R 5 Potyviridae ¥t Ah 5 &
WA EEAGHER -, HEXWNAS RNA #EHF
A8 5 A R 9T IE 32,

RNAIL i%#H P3 EA YU EFEN/DNrFRBIK

EHK M WK EE)EZEARAAEEFEHATHE
NESMAREE, (H BaMMV ASL1 4 B4 R #% &
KRB 2R ARSI HTIE R H P3 & H % 210 - 250 i E
BERUGFREFEASEERAD), ZREBEFE
BaMMV P3 & H EEEREM X, B3 14EH 7T
EBEBEWSI 2K, Rodriguez-Cerezo il & T
TVMV # P3 &R ERZE SR04, KB &
& R L # 4 A6 AE AR s R R DY), (B
Langenberg #1 Zhang # Rodriguez-Cerezo %5 77 i 3k
Wi TEV P3 EHEMAFE T AESE, ZEE
FIURL 43 10 TE AR 4 40 M A A R B0 P9 & AR BT 3k, P3
FEANZLCEBBZER, ERE RS FHEZE
BUS NN &K —3 45, BN TEV P3&H
RIEMZ N EEREIE 3 MRS RGED (5] 2 M4
B4 Nla-VPg #1 NIb)11, P35 i B 4% 3 AT fE 2
Farimd A EEE R EMER, BOUF KRR
ﬁﬁﬁ(genus Poliovirus ) RI5H) 2A & E]IjJﬁE‘[lg],
HiZ&E @ % Mm% RNA ZH A& 3 (@ CL,
NIb.f1 VPg)—i2, B I F 7] e F1 1% 8 i 51 9 2
HRNAZHRMEX, HP3EALTTRRAEAGHMI
fiE, Rodriguez-Cerezo il Shaw W & 8B TVMV P3
EOFETHRESRAMMARBERFRIY
U9 BT AT R, TVMV P3 EEH A& H
PGS, XM R TR R B T P3 Ml 6K2 EAM
TRLKBIEN, FERE - HBMERELE,
N FRMBKEBS(TGB) ESHREXWER
(genus Potexvirus ) & G T B R WN B )8 (genus
Carlavirus) K% % & J& (genus Hordeivirus ) #1 &
FIIL H Bk N B B (genus Benyvirus ) F W R HHHEF
E,Z25RENHAREEZES, FERIDEZEIE S
WMEMBIELH ﬁ;ﬁg[zo]o Bymovirus & B R #)
14K EH AL, FTaE RARUER

P2 H A Bymovirus B RFFH B KGR
EH, AR TFAHINH Potyviridae BN 5 8 K 57
kG EH HC-Pro, G E TN HFEERLEH, X1
BB B TAS ZHE MK IR Bymovirus J& M 5
WENSETERNEHRTERZIS (FREFM K
IR ), T H fib R LR 2 RLSF BB EE L IEREA
WA RIEERE, WE HESH MR R 08§ty
AR, FR IR TERENBR, EEER
BREMSEYERHRE P2 EAREEREXE, X
BERASIBYAEBRRECSHHEE2 -2 H
ZRBEA P2 EARAEMIRERMFTHRESR
Hl OEMFEHEYAERERNE, £571EMEK
A W8 Bymovirus B 5 B &K R E A IRIE, X A]
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REEH FEHRARTFENMREERER S, ZBEA
LW R A, HARERE, B A RBEKEF A
FUHTRERPITFE BEERERMAFT, s REE
AU NLEZEEMNMFAIEFRELR, F586
RREFARTRNFEERE, BUNRAREHM—
B R R W H W EE K BB (genus
Furovirus) 64 M FE R 8 J& (genus Pecluvirus)
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