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Chapter 1 Cereal viruses transmitted by
Polymyxa graminis

Abstract: During 1997~1999, the barley and wheat leaves with typical mosaic symptoms of bymoviruses were collected
from 25 sites in China and 5 sites in Europe and North America. Partial sequence analysis of the 3'-terminal region
(1. 2 kb, including the coat protein gene) of RNA1 indicated that all 14 wheat virus isolates from Anhui, Henan, Hu-
bei, Jiangsu, Sichuan, Shandong, Shanxi and Zhejiang provinces were Wheat yellow mosaic virus (WYMV) rather
than Wheat spindle streak mosaic virus (WSSMV), Results also showed that WYMV was widely distributed in Asia
and WSSMYV in Europe and North America. Partial sequence analysis of 10 isolates from Zhejiang, Jiangsu and Shang-
hai indicated that the barley mosaic disease was mainly caused by Barley yellow mosaic virus (BaYMV), and in some
cases was co-infected by Barley mild mosaic virus (BaMMV). The complete nucleotide sequences of two isolates of
WYMYV (Ya'an and Yangzhou, where differences in cultivar response occurred) and the Yancheng isolate of BaYMV
were determined and compared with published sequences. 5-UTRs shared higher homology than 3’-UTRs of genus By-
mowvirus. The viral-encoded proteins of genus Bymovirus with transmemberane structures were analysed and discussed.
Results showed that P2 of RNA2 was directly related to fungal-transmission, but the function of P3 and 14K of RNA1
remained unclear. The complete nucleotide sequence of a UK isolate of Qat mosaic virus (OMV) was determined.
RNA2 was 2 284 nts in length, substantially smaller than those of other bymoviruses sequenced. It appeared that most
of the P2 region had been deleted during repeated mechanical transmission of the isolate. The 3'-UTR of RNA2 was
very long (>1. 25 kb) and proved to have a 532 nts slightly overlapping repeat. Phylogenetic analysis confirmed that
OMYV is an independent member of the genus Bymovirus. A natural deletion mutant of Soil-borne wheat mosaic virus
(SBWMV) RNA2 was studied and a hypothesis of deletion mechanism was predicted. The complete nucleotide se-
quences of both RNAs of Oat golden stripe virus(OGSV) (UK isolate) and two furoviruses from wheat in Shandong
Province (China), France and Italy were determined. The genome organization of all the viruses was similar to that of
SBWMYV but there was only 62% ~70% nucleotide identity between them. The wheat viruses have been named Chinese
wheat mosaic virus (CWMYV) and European wheat virus(EWMYV)[ later renamed as Soil-borne cereal mosaic virus(SBC-
MV)] respectively. Phylogenetic analysis of different genome regions supported the recognition of these viruses as dis-
tinct members of the genus Furovirus. Analysis of the coat protein readthrough domain on RNAZ of all four furo-
viruses, using several software packages, strongly predicted two mutually compatible conserved transmembrane
domains. The second of these domains was either absent or disrupted in the deletion mutants reported for these viruses.
It was proposed that these domains may be functionally significant in fungus transmission,

HERGEEDRSEHREENT 206, AP BRE LR E (Polymyza graminis ) fE BRARE
HLM R 8 B (Bymovirus) H W EFFRIAE B (Furovirus )L LN ER BB (Pecluvirus) . &
E B 20 4 70 FEREELEIRE K S Bymovirus B Furovirus B A5 EKFE, ESCHR I,
PN AAE BRPE LR L L R LB EETANENEERE, cHERBERMG A
3000 F@E(18H = 1/15 hm?), BERE 1502 TRU L, SRR EREEE AEHRMENR
HET:OBNUARSLHERAFRRRE T, SIS MRRE, HRE L BREE T L5, BHRR
BETLZERLERERE;OREMEMBRAER, TR FEARRD, ALBREEERR. B~
HEFEOMEOR NERM, Hith, XXFRWELFEXEKR. AN, BTRE-EHNE-F
FEHH=FEXRAER WESIRHEEFR L RAEENHAANE



-2 BLIE RAZPHEXXFS

L1 REHELMHIKEE (Bymovirus)

BREREWH Bymovirus BRAFBEHHTEEH SRMFILEMN, B1F K FHEMHIHF (Bar-
ley yellow mosaic virus, BaYMV) K E MMM 558 (Barley mild mosaic virus, BAMMV) /NEH
M55 3 (Wheat yellow mosaic virus, WYMV) /NEM KB IEH5 Z (Wheat spindle streak mosaic
virus, WSSMV)M# Z WM 5 (Oat mosaic virus, OMV) ,FEHEEL K ME REMBEZTRE
EMR A, B 20 D 70 ERE, XXFETHEREFENZ R NERMX K4, ARF R
RRERBET K. BER, RAS FAEMFER, BNCHABLEEREHEXHED BaYMV(KE).
BaMMV(KZ )1 WYMV(/NE),

1.1.1 Bymovirus R RFEER RN FESMMAMBEFRAE

BaYMV 1 BaMMV RHA A ERBRAERTE 12 H T OEKE 3 AL GHM, FH L HIEEH
BHEMERBBEEECRL ERERM &L —F ERICIER; EFERBEL,EELS
EEAELESER D . FERAREZMEM SEMLIBRVELR AR, —BE 10%~
90% ., WYMV BRK/NEHE 2 AMHERE, B LEAEKEAERELHER, FEH ¥ HE
HRIEsE, 3~5 ARAISEHERE, EHEREHIHK, M LE, HRHEESER D, BEBREKRE
Mg, EBEAE, WSSMV EERBEH N E BRI ILB A RREREKL, 5B /NESER D RE
e BERZEXFERRIERRANEIERERNR. ERFZRBHET R AZRHARETERAZE:
T H A R FPRE AR T B, B0 & A ] G E SE R .

AMREBRREN FESERTEEER R ARBEESHNFSRNFZRA AR AT EE.
WSSMV ki F 8 7 4 BF 25 275~ 300 nm F1 600~ 625 nm, H 2K 12~13 nm; WYMV 3} 275 ~
300 nmfll 575~600 nm, B /2 13~14 nm; BaYMV J}j 250 ~ 350 nm F1 600 ~700 nm, B #& 11~
12 nm; BaMMV 3} 270 nm #1568 nm, B #2 12 nm; OMV ¥ 650~750 nm, B & 12~14 nm, 24y
SWRBRERFED 2000 nm, TR O THRBN TRRAMELCRESIR, AR LKA
ZH7.

FERRESIENARFAEZRERMEL:. BHEENTHEHAARER(RRR)NE &, D
HERNEFT HERMARE; S EERTREBRRE, B S HEERK/NEAR, HEMEE
®,EZFEMAH, KANEA—, N E B R 5 B AEE,

1.1.2 KEHIEMH K E(Barley yellow mosaic virus, BaYMV)

BaYMV 8 2-F 1940 476 H R AL il (Tkata & Kawai, 1940)  MSE RN HEXEBR K
V&K LREENZREZRE, AN HERE RN ILBER (3 REE EEMEE)N—1
A £ 5 R (Adams, 1998; Bendiek et al. , 1993; Huth et al. , 1984; Hill & Evans, 1980), 7
E,BaYMV R AME—RICFRHAT 20 4L 50 FRMMITLETBERBRY, R, BB 70 £R
HRZREASIRANER. St TERBEAERKIP THEFRSPGEBX (BFHIL . 8.5,
R BRI ERE, KB MEAZSRH—ER3 5, 2RAMEKANEA™R2S, B
B BaYMV, A\ dl 3 R B EA X B KERRAT. XM, EERBT BaYMV Hifkx
fR¥E R (BaYMV-2)Iy k& ERERANRAM(EHR ymd EERE, ENTEIFREBHK LK
BB, B— K58 T AMKER,



1.1 KEHEEMHIREE(Bymovirus) -3 -

1.1.2.1 BHEHLEFE

1994 4£ 3 A, NFRE 10 MK EHX RE BaYMV HHE( & 1-1) 0 8 MR (A BFEHMAT )
FrEAHEDEABEEAERBX (B 1-), AREFEREMAMEN FEREER, R THE
7275 BaYMV BIRF#k & (Chen et al. , 1996a; BR$I 2, 1998), ILHH& b4 2 RHEFE 1998 SR

THES-IPRERX
£1-1 REBYMVAEBYRBEREGRERMBEEERS

o B WY CP EEHF5 P2 EE IS5 F5
LR AJ224625 AJ224629
ILHE MR AJ224628 AJ224630
HIIL AN AJ224619 AJ224631
HTIT & B & AJ224624 AJ224632
LA Ee AJ224621 AJ224633
WL & 7 I AJ224626 AJ224634
ILHEmERe AJ224623 AJ224635
gt AJ224620 AJ224636
L4 Eh R AJ224622 AJ224637
ILHE BN AJ224627 AJ224638
ILHE IS B 2 AJ132268¢ AJ132269°

a RNA1 5 RNA2 HFEHA 4L F5);b MIAIKLE A (Chen et al. , 1996a),

| ] BayMV @A ER X

| © BaYMV HIERE A
50 0 200 km

B 1-1 HE BaYMV 5 & 4 i K& H AR

1.1.2.2 BaYMV &35 B4 2 ARA4L 55| H4E
R [E BaYMV L4 B4 2 i) RNA1 F1 RNA2 45 Bl p1 7 637 ANF1 3 582 M HRRAM , RE AL



-4 - BIE REZHPRHLEIRS

W EBRES EAEEEARERFIHS AR REBEES BWHEM(E 1-2,E 1-2) (Kashiwazaki et al. ,
1991; Davidson et al. , 1991; Peerenboom et al., 1992), FFiEHE (opening reading frame, ORF)

ORF1 R — M4 FHREHN 271 kDa MEBE G, U8 B ™~=4 P3. 7K. CI. 14K, Nla-VPg. Nla-Pro.
NIb 1 CP % 8 A=), CIE X NTP £ 4R GXXGXGKS i F 5 487~494 iy K88, 5l

73 GHTGSGKS, NIb & E™ RNA &Bitt# RNA R &85 R AR TFER SGXs TXNTX -5
GDD fiF 5 1922~1 967 {7 R EM , 55 QRX; TX;NTX,.GDD, ORF2 RIS EELS FHRE
7 98 kDa, YJHIfE =4 P10 P2 I ThaEtEE H. Pl EEAER 41~144 N RERLAE-IEA
BEfRFEF GYCY, P2 EARE SRR ZHEERA X

¥ 1-2 BaYMV IS5 MY 2 X EAE 25 FRE

ERASH BHBMAIE nt HERYE (4 T F&/kDa) kA=
RNA1

5'-UTR 1~171

EREHR 172~7 404 2 410(270.9)

P3 172~1 155 328(37. 6) IVLQ/A

7K 1156~1 353 66(7.3) YGLQ/A
Cl 1354~3 330 659(73. 3) IGLQ/A

14K 3331~3696 122(13.7) IGLE/G

NIa-VPg 3697~4 257 187(21.7) ITLE/A

Nla-Pro 4258~4929 224(25. 2) IHMQ/A
NIb 4930~6510 527(59. 8) IWLQ/A
CP 6511~7 401 297(324)

3'-UTR 7 402~7 637

RNA2

5-UTR 1~154

ZREB 155~2 827 890(98. 2)

P1 155~919 255(28.0) GIVG/S

P2 920~2 824 635(70, 3)

3'-UTR 2 828~3582

1.1.2.3 BaYMV o 485 F 2R AR

MEERBRSBEHDNFIILLRRE, ERATRRANXE N 5-UTR X5,3 M4 EHNE
RNAI B 5-UTREERMEF RN 87. 1% ~88.9%,RNA2 (1§ 5-UTR B H B FE 5 F E P
84.4%~91.6% ;7 P1, P3, CI, Nla, CP i) 5" 3R PA R RNALl ) 3’ B A BB ETE— BT E,
RNA1 f 3'-UTR BRSF, ZEBF 5 R EME R 98. 2% ~99. 1% ;{2 RNA2 1y 3-UTR X £ B &
Ko I0ONMAERBEAD,3NTEMH K BEARERFH TL—BGRESTHN NIb fii HC-Pro
EA,BREBFIIRERMS BN 98.3%~99.2%F198. 2%, B ,RNA2 ERFE AT RNAL, A
EoBEwmMmE Ao BynREERS (B 1-2),

N THEE 104 BaYMV S BEYWOALHET M 8 0 9 ki, B, L& hum
T CP 2K EFM P2 EREK 3'3H4 600 MEEBRFI K SHLUM S EH,CPERFEEF
T N, P2 XEERTHSH(E 1-3), R RNAZ FHINERTE AT RNAL F4l,iX5 BaMMV
18 45 R 250 (Peerenboom et al. , 1997a),

St dmaE e



1.1 KEHEHHEB(Bymovirus) « 5

RNA1 s 5 RNA2 3

e & [ [mm ] -

= *0-" a7

[ BrmmE /%
ChvJa| 889 | 971 975 | 971 | 97.3 | 945 | 966 | 969 | 98.2 98.2 91.6 | 939 | 95.7 | 985
ChvGel 877 | 932 | 960 | 94.2 | 91.8 | 909 | 927 | 93.8 | 97.0 | 99.1 90.3 | 90.8 | 90.4 | 93.0
GevJa| 871 | 928 | 934 | 945 | 929 | 89.1 | 926 | 934 | 96.5 | 98.7 84.4 | 88.2 | 89.8 | 937
EEMAR /%
ChvdJa 95.4 | 100.0| 98.2 | 959 | 936 | 97.3 | 99.2 | 97.6 945 | 96.8
ChvGe 921 | 100.0| 98.2 | 95.1 | 936 | 929 | 98.3 | 99.3 96.1 | 96.8
Gevlda 92.7 | 100.0| 98.2 | 96.7 | 89.8 | 924 | 98.3 | 97.0 925 | 954

& 1-2 BaYMV £h3% 4 B4 2(Ch) 34 4 # K 518 E 5 B (Ge) (RNAL: X69757; RNA2: D01099)
A H A4y B4 (Ja) (RNAL: D01091; RNAZ; D01092) & 43 F5 X 3k i [R] I 4 B 43 b

rl I I |

1.0
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