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Sequence Analysis of BNYVV RNA2 “Triple Block” and RNA3
Sequence Variation of Different Isolates

Liu Delin Li Dawei Yu Jialin Han Chenggui
(State Key Laboratory for Agrobiotechnoloy, China Agricultural University, Beijing 100094, China)

Abstract The RNA was extracted from purified beet necrotic yellow vein virus (BNYVV)
isolated from Inner Mongolia. Heilongjiang and Ningxia. ¢cDNA fragments corresponding to
different RNA genome were cloned and sequenced with RT-PCR, Then compared the
sequences between the different strain of overseas and the isolates of different region in
China. The results showed that the “the triple block” of RNA2 between HU and F2, G1, S
shares 97. 7%, 94. 9%, 96.2%; and the 25 kD code region of RNA3 between HEI, NIN,
BAO and HU shares 95. 4%, 93. 4%, 94. 0%. These sequence data demonstrated that
RNAS3 variants were widely existed (distributed) in the isolates of BNYVV which may be
related with their pathogenicity.
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BNYVV B—f LA IEH RNA #E,5H 4~5 % RNA 4+ F,H+ RNA1 f1 RNA2 &5
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W -BREHSSKEEARBIMHEC . B4, 2RECERAM AR EREBNE
4 BNYVV BRI H A, RNAS M EARRWERREELAREEIEM. T AEKREH
BNYVV Bt [ — & A EH 0T LU= 4 S RHER S ARIR IR A BNYVV B B 55 # 17
SR EETHEENEL BEXT I/ TUNFFRKEETHERE FERRMEXF AL
B BNYVV Bz E, A RBEBNYVV TELA XM EEIIMEMNAEXKRZENMEX
RARFTREERAERK BT, E 5T S0 E S5 3 U LT EAR R B
B e iR (L A R BERL

1 HE5H*

1.1 BNYVV RNA §iRE

BNYVV REFEMEFEY HU) B Y EHR R R HR B E R TR EREMER
(Tetrugonia expansa) HITEM . BRI HED .7 ENIN) AL BAO) 4 EY MR ENE
BERBETHR I EEFHRFBMHERE. ARANREFRBURE RNA BT %R CEL6].,
1.2 %EDNAHERSRE

S RT-PCR FiEd #99BNYVV RNA2 il RNA3 #) cDNA, #k# Bouzoubaa %-'"/4&
E A BNYVV F2 454 RNA2 BB H BRF 5 A2 A A S IF R348 5 849 (HU) B RNA3
FH - AR T AR TR Y

P1. 5-AAGTACAGCGTAGAACGGGCG-3'

P2: 5-GATGAGGTCACTCGTGTGC-3

P3. 5-CGCAACTCCCAAATTGAGC-3'

P4. 5-CAATATACTGAAAACAGACCC-3

P5. 5-TCATCATCTAGAGGCCCATATGGGTGATA-3

P6: 5-TGAAATTGGGATCCCTCTAATCA-3

P7: 5-GTCAATATACTGACAAAGAACCCTACA-3

Hd Pl 5F2 2384 RNA2 1 2137~2157 nt M%) ;P2 5 RNA2 ) 2691 ~2709 nt 4
Xt s P3 5 RNA2 #9 3813~ 3795 nt B #; P4 5 RNAZ B 4609 ~ 4589 nt H %P5 5
BNYVV RNA3 428 ~ 456 nt # X} if; P6 5 BNYVV RNA3 1100 ~1122 nt H #h; P7 &5
BNYVV RNA3 #) 3' K¥5 1775~1748 nt H %k,

cDNA H5EE . ZE & Bl B R B B 4] 5 5 B8 Sambrook ZH Fik#AT. S K
3 pGEM-7Z F PUCmT-Vector,
1.3 FIARESH

FA XU B 1E 3651 BB ) cDNA TRl Fr, 3K Fi PCR P E#:WIfF . H Sequenase Ver-
sion2. 0 W ik & (US Biochemical) , 32 BHUAZE ABI-377 & DNA A 3iF{X 52K

Al Beckman 23 & #) Micro Genie ¥ 31| 4 7 8K 44 5t Ff 5 i AT HH & #L 20 47, 3E 5 F2i'od,
G179 H A S4By A B A E A S PERNE S B Y (HU) A RNASDUBH BRI AT Ho 3R

2 & B

2.1 BNYVV RNA #4EBEE cDNA # RT-PCR ¥ i
LI BNYVV NSRRI ARS By (HU) B S RNA AR, UL PL A P4 XS4 2 RER



%18 XS MERERABOREARR > EY =K EE X K RNA3 75447 3

M PCR 33,18 245 B H A9 RNA2 H B, KEY 2.5 kb, 5% HHHA.

J BNYVV 4B ¥ HEI.NIN,BAO % % RNA, LI P6 5k P7 A5 YR # R & i
RNA3 cDNA 8 —4% ., LS —4& FH84R, % HEI 434 P5.P6; % NIN 1 BAO 4 854 LU
P5.P7 R 51414 3347 PCR ¥ 3%, JRIBKE 4 0. 7 kb 714 1. 3 kb #) cDNA ¥ 3 7=4,

2.2 PFHFYNRESEIAE

P IBEKRNAZ FERAZ EcoR I BB R 1.5kb 0.9 kb MHE. ¥ 0.9 kb F B
% T,DNA BAMLEBTEFERG, WP pGEM-7Z{(+) ) Sma 1 fi & . &% BB —4
FHEARNEARE. #A&RFBEUWAAE RS9 (P2.P3)#1T PCR =Y HEBNF . &R EH,
fi18 BNYVV RNA2 FBEEBETHR" ZBEERX"NL2TZER. KEN 2 35 MHR.

¥ 183 8 RNA3 cDNA F=#1i%E 8 %] PUCMT-Vector |, 2 FEF4 2, AR 4> B Wi
ARBHBEHRKESHZS, XS, BNYVV AFaL BEILHTELS BTN FHIKES
#14 660 bp,660 bp #1 663 bp.,

2.3 AE BNYVV S EHNEIILLBE S

2.3.1 RNA“ZBEBER"F & FHHHEHBNYVV IEFFMERSEY RNA2 B
“CEREAXCSEEMF.EEMNGL.ARN S HE, ABERFI RBES 5 897.7%.
94. 9% 96.2% ., MAFEFPMMLESEYH 42 kD EAXAHSBEHETERFESS F2.61
S B, KB 510 98.4%6,96. 20670 96. 300 [ X iX — X B BB UT 7 s #EAT LE
B (F DEBHBNYVV AR HE#RISBEY SENIRENABEKRIE -ENESR,

R1 BNYVWARFNERS AW BEAR"EF2.5 M G1 H Y AR ZALLR

mA Bglil Dral Miul131 Mstl1  Sacl  Saul Sst1 BstD1021 Bsu361 Cunl
F2 — — — + — + — + + +
S + + + - + — + + + +
G1 + + + - + — + + + +
HU + + + — + — + — — —

W ()R FERBINLE (O AREEMNBIAA.

2.3.2 RNA3 25 kD BEA%RBREFF 4 %2 BNYVV #FRE % H % RNA3 25 kD
AR HT1E BNYVV 5 43k (BAO), B T EORBEFILR %
HED#THE NIN) 2 E#H RNA3 25 kD &H WE BAO HElL NIN HU
FEEXFHSUAMBRENAFEFEAGERESTEY F2 95.9  96.8  96.4  95.5
(HU) .3 E F2.#H G1.B& S 4 B RNA3 Gsl gi; g;; gig ggg
25 kD i3 X (K JE 2 660 bp) #y F 3 48 b & v] HU 94.7  96.7  95.5

B, BAIAT S EYZE RNA3 25 kD 4% X NIN - 94.2 96.0

M — e R EREE R (R, —e 1
BREYTELEYELABXMN 483 nt LUSHAT 3 MEHBR(TCG),

3 3 #®
BT RNAYZBEFK"ZE 3 MRS 42 kD ARG X FF 80 b, of Ui

Wi SRR AR B Y HU 53 E4BY F2 WRBHEXRBUL. i/ BK N RIS
S EY RNA2 75 kD BREAMZERFFIVUNEARSEESBEY Gl —HHEFE. HE
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WX EBYA A (R DR ERAFTHEREIBEY HU SHAE S EEHGI HXAK
T NETHEESEYSEMENRE A KRREDABREXETR ZBKERNX "%
TRHNERERETLSEREBEEARRBENNEL. EARTH-EHIR.

BEBRFHMELEREZW,BNYVV BT TEMAGLSBEYH RNA3 500 459
BEYH RNAS 25 kD 45 X AU HL, FL— B4 5k 96. 7%6,95. 500 F0 94. 7%, IR$E R I L.
TEHNALXIBYFINARLE. TUBHTESESYHEL SHMS BV AERKER. M
BT EY S M B e— B R e 5 F2.G1 # S 5B 4 25 kD FFME
gat, AP EEANEIEYREAES A EYRRXRAKE, BRI BEYFIE G &
B BEIR.N 98.2%(FK 2),

HERFEHMAAFLN RNAS AR FEARBERER W EE F, MEE5KREER
HAFHY BAH X, Tamada R BNYVV BMESRIAMBHRLR K BNYVV 530 6.0 57
(CR).EBE(YS) MBG B (CSFIIF B (NS4 MR EUH ) HE M, = 4E YSERTEE RNA3
HEFEE F# 25 kD BEHFER; A AF %L RNA3 ) BNYVV I 5] ™ & K IRFEABE(NS),
B NSHEREHNEBEHHMESRSEN. ORFN BB F 2 kD EHEEN IRR . E2K
RNA3 FAUEMEBEFRE B8 LI F5 BEIE". £ BNYVV RNA3 5B 4 7 459 19
SHEAT. KD EHEAFRYEDRIE N EAM 4.6 kDERFEERER. 2 TFXME
%5 BNYVV X #HEMBRHNEE LR URESEY 25 kD EANRE=ENEYF3K
R R — B
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