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EHEEIRIL KR 75kDa RiZE L
HE s4kDa FERHIEEREFESST

TEHK KB BHA 2 K

ERREREREEPHATEREATBE LK 10008

i F OLHRARTERMORE (BNYVV) AR BY A S RNA B BUAR B i R M PCR
T 38 75kDa SEE T A1 XM 54kDa F B A H R B B H T pGEM-7ZI(-H) L3 ¥ 4L
DHSe BH T &% 5% 54kDa W BSEATF pGBWSZ, RATR LKL JEITFIISIT . 4
B RGES MY 54kDa B B2 K4 1509ne, SEEW Fu S EMAMLRET 3 M8
. HEEEFAMG NS HEER TN EES R 04. 97005 06. 425,

FX4RiE IR E, 75kDa EEE 2 54kDa K 8L TR, FF

it % A MR (Rhizomania) & F 367 — 0 BORHER & i1 3 3255 JE 3 KK 8 (Beet
necrotic yellow vein vivus, BNYVVMER IRV, %R 2 L EZ K ¥ (Polymyxa
betae) 3 {E WA RE £ 4R IESE RNA R %, 89 5 & RNAKH S T RI/MEIKF N
RNA1-5, 34 RNAS X7 4ET A Afy — o4 B4 of, ZEBCH 20 o = (95 B 40 o i
FEAEHEED BER.EEH. AR EESHHERNANSHMTIRERT THEAN
B, BRI ERM T RNAL-4 & FA RS, K RNA2 SR B 6 IR ERE
(ORF) I F 5° 349 ORF %7 21kDa #4M5% 0, KM A L FB T UAG B %-
Pt 75kDa WEH (B 1), Tamada $PRMAEFEA T HEREXFENRET,
75kDa % £1H#03E 12 X (B 54kDa J B TFER K 0 1. skb) B H R R R
IR B SR ) RNA2 SEARGRA RNAL - 3-+4 B SR, R REB A P betae FF (545
T F Ak AR WU B LA 16 38 . Schmite 45 F) FT 42828 B A 5 3 AT A TR ok 2878 K I
RTFAEFEHERK L ST FH4 350nt 4 #5 #7 5k 24 (109nt) BE I M R ook
B, BEHL,BNYVV RNA2 ZEE o 75kDa BiREHERAM 54kDa B REE /DA

75kDa readthrough protein

145 703 2218 3287 3640 4043 4423
5 [ZIkDa {  54iDa fragment I 13kba 14k[)a] poly(a) 3
42kiDa 15kDa
2133 3285 3627 4022

Bl BNYVV RNAZ EFEHLH
Fig. | Genome organization of BNYVV RNAZ

MG MR ST WAL S W IEE.
FILTF 19934812 F 10 HCH.
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N EEENRER T RRETEREEAE. Y, RITRET BNYVV s4kDa K8, 3
REHEBEARE, LRARBRA R EERURER R EEM S AL R E &
HYRENREERN T BRUSE KR,

1 #H5FE

1.1 BNYVV RNA fiE8

B 200pl ZERFN BNYVV AESBEYHRER B AEHMFER . A 200pl
{37 28 vk #E (20mmol /L Tris-HCl,pH?. 8,1%SDS, 200mmol /L NaCl,5mmol/L EDTA),
S AEBAER-FHMEZR. K. 228RE, 0% L8R EZTRE BT
20pl ddH,0, —~ 20 C R .

1.2 BNYVV 54kDa K ) PCR 157 ¥
1.2.1 597694 M. K18 Bouzoubaa ZF“IRIEHI BNYVV RNAZ MBEFEFRFF. &1t
&M TYH 54kDa F BN EB TS,

34 1;: 5 ACCAGTCATCCTGAGTCATCCGGCGGG3

24 2. 5'CACCCGGACAAATGCAATTAGCTGCTGS

HEdesl s BNYVV RNAZ #y 2235-2209nt H.3h, 5[4 2 5§ BNYVV RNA2 B’J
698—724nt #3 RL ., I FIRHI R L FEF TAG s HEFEBF ATG.

1.2.2 BNYVV 54kDa 4Bt cDNA #34 i: BI32EG BNYVV HEA B 5 RNA A
BLIESIH 1MABIS T REFRE M cDNA B— R4k, 1 50l PR R P, A sul
10X Tag DNA B S B2, 2. 51 50mmol /L MgCl;,4ul 10mmol/L dNTP, . 1ug %l%
1,30 B{if RNasin,6. 4ug BNYVV-RNA i 32 H.{i AMV [ # 58 (Promega) F 42C K
R 2 /e,

1.2.3 54kDa HEXRY PCR ' o cDNA S — R R MR R T 95°CAEYE 5 4080, F I
A 0. 1pg 3149 2,501 10X Tag DNA RS EEW W . 4 LI/ Tag DNA R &R (R4
TRATHHEEFE RS KD 100pl, FNE 68u] MIWEG M, RIFEKE ST
PCR "8 , #5417 30 A 85 . B MEFCIE 94 CEM 2 404, 42CB K 2 445, 72CHE
1 6 44 PRI =AM IEFFFIRT — 4% FF A0 2 (B 7] 43 B F] 20 4345 .15 5749 .8 434
10 4040 . ARG 30pl 4. DA 8 B4¥ T4 DNA ¥ &8 (Promega) 1l 1pl
10mmol /L ANTP,37 CHl 14 CE&{RIR 15 4095, 4 Br i~ 18 09 J B8 b 5L F 5 K i » 2 4K 1 -
FATHE, ZBE, FIWEN B, |

1.3 54kDa KR IE 505%

EEEE EE L A ER BB Y SR Sambrook F7H ITRHETT. REHEK
pGEM-7Z{(+) f Smal ] FF R A 5 EW I B § Bk EHLE. coli DHSa, %
TR AR R BN . 5% BNYVV F .50 B4 i B U1 B3 , 38 1 48 24 &4 PR o
Y P BB U 5 R SN H B O 4 N A B3 9T T SRR
14 FFIRE '

R B AR 3 WAL R R B )F . F A Sequenase Version 2. 0 #il Fidf &
{United States Biochemica) HZBH = Rkl BHTFINE . HANEHE DNA AR
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5% 37°CHRE 30 408, R S SIHABR AR N 904 CALHE 2 8 EEHIE] 35CLLT.,
2 ZR54H47

2.1 BNYVV s4kDa K ER ) PCR 1

FL3R BNYVV F 4 B4 RNA2 §5 4 F#,75kDa 5B 3£ 5 (2 54kDa B B IGF
709nt, 2 Ik F 2220nt, &K % 1512nr, P BNYVV B35 E% A RNA YK . SRER
F1 PCR #/3, B3 M 1. skb B B, 5RITHAF (B 2).

P 3 pGBWS2 i B il g Pl i
Fig. 3 Electrophoresis identification of pGBWS52

by restriction endonuclease digestion

Az A 3
Fig. 2. The agarose gel electrophoresis of  A.pGBW52, B.Scal, C.Ndel, D.Xbal+HindT,
PCR products E.A\DNA/Hind I +EcoRI marker, F;PstI,
A.PCR products, B, A DNA/EcoRI+Hind ¥ marker G.BglII, H. Accl

2.2 yrehayERE
 YHEBIN 1 okb KBS T4 DNA A B T 5 K% 5 . A B pGEM-7Z1
()69 Smal {3 5. ik BH — IF (13 A= H TR pGBWS52, 2 Accl, Aval,Bgll,
Bglll, Ndel, Pvul, Pstl 1 Scal % B ) B &9 B &) 4147, 5 BNYVV F, 40 B 4 46 L,
PGBWSZ A 5 B Seal L0, ITEME 5 W& T — 4 Accl LA, AL AHA. 1
Xbal #1 Hind § X8 pGBWS52 HE3L 5 4 Bk bl A F Bl 1. 5kb (B 3D,
2.3 TmkE

MUERRN BN BEREE 34 Accl {25, L Accl BF Y] pGBW52, 83k /5
Y Rl 2k B W 0. 41kb 1 0. 28kb ) B A H B, £ Klenow i BY3bF 5, 4 5 7 k& 2
pGEM-7Zi(~+ ) Smal 1 2 . B 7 1 1 4, Bl Accl+Apal.Accl+Hind B 43 5| XU
4] pGBW52, B, 3k J5 5 7 i 5 Bl e 3. 39kb 1 3. 43kb AU F BEL, B A T4 DNA B & B
# Klenow J B AL SR K e , R BRI RE 2 /1 3(F 0.
2.4 FHIR1R

FEFI TS R B R pGBWS2 A B & h 1535nt, HF T E R
BNYVV 43484 75kDa 581 % A 2 H 54kDa B89 150900 &) iEHE . B % 54kDa
KB R 75kDa BEAGEERE. ERLFH+F EREFEBT ATG, M LAEBRE,
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gGB¥52
(4,5kb>

b ) . i
s Ndel Bgt] Accl AccTPwel Acel PstiBgtll
pSUB3

pSUB%

pSUB|

pSUB2

B¢ pGBWS2 M4 aE B i, I 3T P8 B il P 3 s .

Fig. 4 Physical mapping.subcloning and sequencing strategy of pGBWS52
RS TG O RE CP Z2RMKAZXLEHTIGEN ATG, FFR 25 RiE
31369 38 BB . 55 Bouzoubas SHMAI BNYVV Fufr B R BT H BRI
FUAE L. BNYVV R B4 Ry 54kDa 1 BEIE Fisir EHIRT 2011—2013nt 28RKET 3 4
BHR., E2KEN 152ne IHRBEBEAE 76 M EBRRETERRAESHERN ATG
BT CHETHFFAEFEEN 94 971, A FHAKERTFHE Fu.ir By i B
FIRITEE S 96. 42% (BF 5).

3 3 i

MHERFE R BFEF BNYVVOR M E 5K EHE RNA FE . RNAL HISHY 237kDa
FHBE S M EHEE X RNAS AU SERMELE X . MEE SREERHARD
Y BH % . RNAL MIZEH] Polymyra batae t63 BNYVV B ES, Tt HEEE
FRIE R UL P. betae ARG H R1ERE RNAL FI RNA2 B EFRFLFS . RNAI F
RNA4 754 A TH B EHEHTE ST £ A RAWEHE. hiEE S e BRA%dr
RFIDESMEET BNYVV RS RAFHES B8 CPER EFHIHRY. £
ZKA 56Tt HCP EEH.WMFTHYRE T RFRNER, SEE F,408 88 CP
EE A ERITFH L, RIESEEE 96. 750, X —5 RIESE, $ 3 (v F 450 HE ey R[HE 4
HUERARNAASVEAER . ENENIPREDEENRTEERER. BWMLESE
EHERESEREN., 5 FL MR BENZEFRFFIEL, BNYVV H 552498 54kDa
FBRBRETIMEER . AFKEEFRESR FTHRAMN BNYVV AESRYEESEH
(Tetragonia expansa) LIEE N TH BB S RN BRARKEEZS, HLTFEERE
SWMBASIREANER. M BNYVV RESEY RNA2 £E4B F ORFAUETE 42kDa
BR)3 BRFHAFHSREAME BHRAR.E 5 AETRKHEZ AL F AN A EE
SO AT OREATM L. FAR) . EWMERSEE BNYVV RNAZ ZE A EL B
CPERFREREHENS HERHEERRSEDZHTRERRKER.
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H IBE

CGA GAT ATG ACT BE4
Fre ege wee vie

L E S 304

AGG TTG GRR RBT 313

£ & 4 o 23€
GAR GCT RAT GAT 100E

wae wrr e3e 22O

GIR:F CEG G

fy
Tt rte s T

-3 -3 416
AGT TCG ACT CGT 124%
iy

G 5 T 1332
8T TET RCT COT 1148

Far are —xe avx

v R A G 4l
GIT AGY GUT G6T 114

Ze Npv Ree Sde tpe Spdoeas end Jio o002

N1 v =z A R b} T, K 5 G .3 5, qE:
GCh GTT TCT GLUT GOT AGA TCT ACT AAT AGT GGT AAT AGT 11EZ
se 41 ~E£+ FEd e orrd bET vEe wde

H. £ ¥ 5 ® L R W4 G - G L] 5 K Y 5 479
RRT TTT TGG TCT AMA TTG CGT GTT GUT GAA GGA TGG TCC AAG TAD RGC 1437
TEE e i ‘:C T dry R Ll e A b L P S
Lo L= .8 v 8 o B o5 vy ® w4 2 4 BT R/ A R A I V. 1 o
€TG TTA OAG vCa ciif OAT GAT GAT GAT SOT O7G TAT ACG AAT 6CT oCt  TId slo aln »fc obc cfa bo eia aTc oie ciT .:E.n A ‘gag
SRR T IR R by R R T LR LR TR SR U T
2 [+ T oA I D A ¥ . .3 T ) b |4 b <] o
esa GAC ACT GCT ATT GAT GCT TAT GAA TCT Cgh' GAM ARC T;C Gg: Cé? g\:lg CCC G GGA TGA 1233
ol e TR I I A g RSN IE

B 5 BNYVV R85 84 75kDa Bi%E A EE 54kDa J7 By
BERSAMNGLESHEERFIRS Fo0o B0ARRFRH LK

Fig.5 The nucleotide and deduced amino acid sequences of 54kDa fragment of 75kDa
readthrough protein gene from BNYVV isolated from Inner Mongolia of China

and the comparision of sequences with those of BNYVV F, isolate.
From top 1o bottom; The aming acid and nucleotide sequences of §¢kDa fragment from BNYVV iso-
lated from Ianer Mongolia, the nucleatide .and amino ncid sequences of the same fragment from
BNYVYV Fi3isolate{the identical nucleotides and amino acids are indicated with“-+ "and" » " respec-

tivelyl,
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Cloning and Sequencing of 54kDa Fragment
of 75kDa Readthrough Protein Gene from
Beet Necrotic Yellow Vein Virus

Yu Jialin Li Dawei Yang Lili Liu Yi
{National Laboratory for Agrobiotechnology,Beijing Agricultural University, Beijing 100094)

Abstract  The RNAs was extracted from purified beet necrotic yellow vein virus
(BNYVV)isolated from Inner Mongolia of China. The first strand of cDNA encoding
54kDa fragment of 75kDa readthrough protein was synthesized from viral RNA template
using reverse transcription, and 1.5kh fragment was obtained after 30 PCR amplifica-
tion cycles. The restriction map of the target fragment cloned into pGEM-7Zf(4) and
its whole sequence has Been analyzed. The result shows 54kDa fragment of 75kDa
readthrough protein gene of BNYVV isolated from Inner Mongolia of China has
1509nts. Comparaing with published F,; isolate , this fragment was deleted with 3nts and
shares 94.97)% and 96.42% homology in terms of nucleotide sequence and deduced

amino acid sequence respectively.

Key words Beet necrotic yellow vein virus, 54kDa fragment of 75kDa readthrough pro-

tein gene,cloning,sequence
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