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(R RERERLEPEREFESCLBE EF 100094

w OE FADNA BEEAR, BUHEREERFRE BNYVV) NBS AN CP ER R
54kDa BiZ K F B #HE B T BNYVV 75kDa B E O£ M, JF P4 7300, #7520y 75kDa
BEEAERSHEEMHL, AFIMEEREL THY (EEECPENNR LSBT
TAG Bt e N ATG) AR 2 A EHBB AL Tl 8 75kDa BEEAEERH s4kDa K
BABRER pIW2 L B TR ERN R R EH A& . SDS-PAGE il Western blotting
By, 75kDa HEEEEETE E. coli BL21 (DE3 FEERE 42C) HREERT
BB Bk 75kDa BT S, FFEEFRNES. 75kDa B i E Q£ FE A s4kDa B Ak
37kDa B EH.

£@i9 HIRERMORF, 5kD BEEEER, skDa K B, FHRE

MR E K E (Beet Necrotic Yellow Vein Virus, BNYVV) BEUFHELHE
(Polymyza betae) HEHM A AMH ZHAIEH RNAKE, 5IEHXLARRE
(Rhizomania)™#, fif F RNAZ 5’ #ify CP ZEPIRMAK L FHF UAG BEEES £ —fF
75kDa B EH . i Tamada % Schmitt 2R 3%, 75kDa BiEE ATELH N A5
MR RN TR EEEER. FEAPR 75kDa £ E AT R B ITRA
75kDa BiEEAEEHERL BNYVV ZE TEMEAKEN TR, 2 XE2H WE
BNYVV CP 2 HE 8l 54kDa F Bx (4545 75kDa HEHMEIERD A ER £, 98 T 75kDa
BB LR, #H8 75kDa BIEE A EREH sakDa FRAXRBHFE BT T E
%, RIXHKIREBNYVV 75kDa BHiEF A ERNERABHEFHERRIE.

1 HHEEF %
1.1 WHFEE

KEBFFE BL21 (DE3) MR EiFFUEEH SR pJW2 A TR E R, & CP &
Fey AR pGC24 h A thip@ @™, & 54kDa R EMEH R pGBWS2 hEH
HE®,
1.2 Fi&
1.2.1 34 M MK Bouzoubaa HVHIHK BNYVV RNAZ B HFEIFS, it
FEH3D: 57 TGGTTCTACCTTGAAC 3, FITH #8327 KMk 17nt 5 CP &

BHEEZENESEH A MH RS ERE.
EXT 16942 7 A 27 B F,
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15 FRMNE. HEFAERFE 75kDa BiEF AR ERBRERE 7

H. Zei45 BNYVV RNA2 # 694—679nt E¥b.
1.2.2 37 K¥iGK 17ne 43 CP EF A PCR 1. A pGC24 HHEAR. FAH51Y D M3
#1 CP-2, ¥ PE480 &I PCR {{ k#4744, Fdb47 30 MFF. B8 MEFREH. 94CE
¥ 14050, 50CIBK 2 438, 72°CHEM 3 48 (B —MMEFMEMREIEE 10 24480,
Rk ENY E K B, B T4 DNA B S M BB R FF0 Rk, FH-Fae.
ZEETYE B '

1-2.3 75kDa W% ¥ 1A FOR IR I BT L T A £ 1L 7 2 B Sambrook
BRITEHET®. B Kenl B3] pGBWS2™, T4 DNA R ERAE AT, B 37 Kin
Gede 17nt #y CP RE BTSSR HIFE BL21 (DE3). MMABIETURE, #dH
Y1 2 PCR PR IE (TR A B B AR RO

1.2.4 FRIME. FEESOR 60,

1.2.5 EREr#HENNE. REFSUEZXERE W2 REBEED. BETH
F ATG {2 F PxP. BBV F T 5 Ndel BEYILAF . H Ndel fif 487 ATG BIREHiE
AMNERENEEERSEH. % BNYVV 75kDa % H M 2EH R H 54kDa i B E
MG A pJW2 P:P. BEh T FiF, MEREREREK.
1.2.6 SMEEEHNESRS . SRERERE

f3 BL21 (DE3) T 30Ci{ELd &G, L1+ 100

A 10ml LB WS (& Amp 50ug/ml),

BREEFE 30°CHE RIS R B AT R K PR, R AR

F 42°CHERIE ¢—6 /I, 10 000:/min Zi>
148 B HE, B 80—100ul B 5 4 WK
(40mmoi/L Tris-HCI pH6. 8. 10%H M. 2%

SDS, 5% EZ 8, 0. 1% IREY ), ik 1047

., B4CEHM.

1.2.7 SDS B P Bl BE R LK AP T . W4 A B C
BEHERE S 4.5%, A EERCH D 12. 5%, MK B mEMA 3 KRS 170 # CP &F
B 4 250mmel /L Tris, 192mmol/L H ¥ PCR 7= ¥ S RE B EE B AL

&, 0.1%SDS pHS8. 3, M 15mA Hkds, 3% Fig. 1 PCR products of Intact and 3’-termi-
IR WA S B HLEL B 30mA. 3K I
5—&/phat ARG, HE DRI R-250 B.A/Hind I markers

C. Intact CP gene

e, RERBEEFTRFEW L.
1.2.8 Western blotting: BNYVV 75kDa i8R E H C R (AN HEFREBREE )
1139—2217nt) SALPEHIL IS H 2 E Louis Pasteur K2 # K. Richards L HM, #i
BNYVV 8 F-1gC AL EL HWEN. _

I Towbin B #) 77k B AMMN B NA B ST L BRI HBRA HERERE (NO b
(60V, 3 /B, 4°C), Western blotting 5% B Promega 2 & (iR & I8 I G ik A 4
#AT
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2 BRE4H

2.1 ¥ k&K 170t &) BNYVV CP XE ) PCR 1§

#H{E Bouzoubaa HF R T BNYVV Fi3 48 4% RNA2 IS HREY, BNYVV
75kDe BIEBEZEEBHRT 145nt, ¥ LTF 2220nt, €K 4 20760, 7 709—71nt 4b&
£ CP BEMIRTL LT T UAG, HT B skDa AR E B BE . £4i% UAG i#tfT
i, YEE TEFEE S4kDa F BB B A Th LM 709—711nt £hE UAG N ATGY, # 8
B CP £E 3° KMELK 17nt JSEMIE A pGBWS2 #) Kpnl i KEI W #B5EEH
75kDa JRIEFE S HEE . Ll pGC24 HEIHE. LITI% D M54 CP-2 £ N1 ¥ 51493t47 PCR
i, B3R ER, LTRSS CPERN PCR YR/, SiitweEs (91,
|2,

- s 67 94 698 ] T T 9
8 A 2 ATGmmffemme ACE TETTCAALC T AGAACCACTCCACCCLCACAATALCARTTACCTELTCCTCETOTEACSECACACATTEGACTS — = ==

primer-p : BIYYY ENA; cBNA

R,
primer Cp~g

primersy-z

primer cpes

F——ﬁ GTACCOCCACLECCAZARATCLAN
- ECATCBG(.CTGGL’CLTLT1TAL‘CT'I‘
Kpal pGAWE2 Driwer 54-2

(4 .5kb)
P2
PR Kpul )
prover: peimer D+ promer cp-3 (14 DNA polymerase bluniing}
——— CCCCACECGLACAAATEC AA—r—
’—~G CCCUTCOGCCTETTTACLTY

B2 BNYVV 7skDe BEHEBEEWERER
Fig. 2 Construction of 75kDa readthrough protein gene from BNYVV

2.2 BNYVV75kDa RO EEHNWE

¥ PCR M i 37 Rl 170t &9 CP ZHEIE N pGBWS2 i Kpnl 8 5, 28311
EEMERE CP EEN PCR ¥ (HHIEMEAE A D 5T 88 CP XA fiik.
BFE G EA R pGBWT5 (8 20, LISHS CP-1 (R T3 KM T 8 X314,
R R SR B e pGBWTS (758 KM B BT AT ME. BR KW pGBWTS
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14 FHEKE. HEFEERNS 75kD: BEFOSEHRSE Bk 9

B E R K IR & it
B, HAREBTE
K 75kDa BiZEEH
EZANAERBEX
2073nt, S5¥F AR
o, #E A 75kDa 8
EEREHEEF 4+ 4
BHMEETHE
(BLE¥M CP EAM
i S [ R
TAG Mi#EH ATG),
B S A BT
PP OHF 2 AAEER
REHA, B 184 {if
MEFBETHTH
B, 189 (1A IE (Fi11ed in with Riemow?
FRFERHREA Bal!
.
2.3 75kDa ®/ikE
Eg&x S4kDa T4 DNA ligase
REFESREHEN
iz

L8 SR K
pGBW75 Eit
pGBW52 b H i) &
E I, #&E 3 xR
HRGHTEREE AR

BB pIW2, EABE 3 nyvy oskDa R E B R H SdkDa $ B EH B E R BT
VMEEHRARFENK BE

JNFT A 8 75KkDa Fig. 3 Prokaryotic expression vectors construction of 75 kDa readthrough
MEEREEXE
54kDa H B REZEXRE pJDW2S # pJWWI10 (F 3,

2.4 SDS-PAGE 4%

SDS-PAGE iR S (5 R K. p)DW28 TRE S 12CiIAS SRS R =4
75kDa Fklf fl— 3% H 75kDa Rt RSN, 74— 37kDa B)E B £ pJWW10 L2
W2 AL2CESERIFFHm4: 37kDa B EH &4 ([T 1),

2.5 Western blotting
ATH—LRBFRENFREQR TR BMAREP XA, W BNYVVY FEk
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protein gene and its 54 kDa fragment from BNYVV



10 & il I # 2 4 11 %
F-1gG 5 BNYVV 75kDa £ E H C X (kDa)
B LA ILE M Pk, R [
FRICHEIR 1eG E &, 3t 75kDa B
BEHEHERKE s4kDa BRWKBITES N

R PR fT Western blotting 4347, SE R
B . p]DW28 % L22CIBR G 4B
FI4F RHE O (75kDa fI—FR/ADHEED R
X5 BNYVV j{EN F-1gC BN . WMAE
75kDa R E C WMEFHLEMRMMERER
J¥. 37kDa EEHA Y BNYVV ik T-1gG
BEM, 5 75kDa @i HEH C i K F4#
WL FERE N, B, 37kDa EQ R F
75kDa HiEEHMHEER (8 5), pJWWI10
BRCESEHRESEM TkDa EO R

(kDa)

i

= 37

Cp ~—>

éa 2b Sb

1b

B 5 pJDW28 FiEFHH Western blotting

el
Western blotting analysis of expres-
sion products from pJDW28

a. BNYVV virion-IgG

h. Specific antiserum against the C-terminal
portion { nucleotides 1139-2217 ) of
75kDa readthrough protein

.pJDW28 (without induction)

. pIDW28 C(induced at 42 C for 4—6h)

. Purified BNYVV

[V

[

ab 4a 3b 3a M 2a la

B 4 SDS-PAGE 447
Fig. 4 SDS-PAGE analysis of expression
products
M. Pharmacia low MW protein markers
1.BLZ21 <DE3), 2.pJW2, 3.pJDW28, 4. pJWWI10
a. Induced at 42'C for 4—6h  b. Without induction

(kDg)

37—

El 6 pJWWI10 £iE ™ #7 Western biot-
ting S+H7
Fig. 6 Western blotting analysis of expres-
sion products from pJWW10
a. Without induction

b. Induced at 42°C for 4—6h

L 75kDa BEE A C mE T Mg R
FL R i —EE5E 37kDa E A BI A 54kDa B
ByEESY (FHe6).
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1 FRHS. HERARKRE 5kDEREAERRBR YR 11

3 % #

HERBFE P REBNYVV 75kDa i E QA X R KME . 75kDa @i B ERE
EXBETEPHRDIFRSE, HFUTLAERE: (D EHA PP B THRERERER
R pIW2, (2) 7skDa BREHERMRHEE T ATG E.L#4 SD F5 (AAGGAG)
A% 15nt, (3) REBEABEENARITE BL21 (DE3) {E43%{&#. BL21 (DED
BREZETEHHFENEEE, ZHEERURZ ompT SMNEEHHER, THEHZ Lon
EAMEEY, AR EOMYAMREE SREERNIMNEES. ;T BL2l (DE3 B
ZRENMFEEANEAN, AMEEFTHAEER (REREREBEN 75kDa BEEAIH
. %1% pIDW28 M pJWW10 43 5155 A\ KB +#F &%) DHSe #R % . SDS-PAGE #l West-
ern blotting ¥R B AFIIERERBOEE.

Quillet %%, Niesbach-Klosgen %", Tamada %" Rl Schmitt % 7£ ¥ ¥4 i3 3
BNYVV §#® (Tetragonia expansa) FEMFBE W] (Chenopodium guinca) WM A
75kDa 38 i E Cf, FWMEEDI BRI S PR 75kDa BIERE E 4, BEENEFFH
75kDa MHEE, DX DB A RFREM 75kDa B R E QHIRE# =Y .0IDW28 &
L2CES G RIE 75kDa BEF H 5b, B —FhH 75kDa #/ MY FEBEH 37kDa
EQ. Wbtk 75kDa f/hSE A0 37kDe HEA W ATHER 75kDa B EF AR Y. B
Western blotting %5 RiE . 37kDa B A MLF 75kDa B E AHBIER . b FRBGINE
BHER 75kDa #iEEAAEIEX EREBE, 37kDa UM HEFRE 75kDa BiXH
HE RS, MRATHEREA. thim, 7 75kDa BiEE R EE EHE D ATG 5%
—MREFHET ATG L FR -, FEREANERETRESHE-ZEAREHA
HRBRELE, AMER—TEEAFEHERIRESYHIAR.

% F BNYVV 54kDa K BFFXIGITE FHFEIE . SUH Niesbach-Klosgen %V £ XM
HHEPREAT 5tkDa EEM CWMER MWEHZFTRERN 113922170, HEHRE
¥ 54kDa BEHMME ., EEHBOBEZRIBIE pJWWI0 & 42CiFEF HEKIL 37kDa
BER, ReEEELTEN 54D B, HEFEEH#-EHRTZF.

E %5 X MW
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Construction and Expression of 75kDa Readthrough Protein

Gene from Beet Necrotic Yellow Vein Virus
Yu Jialin Li Dawei Liu Yi
(National Laboratory for Agrobiotechnatogy, Beijing Agricultural University, Beijing 100094)

Abstract Using DNA recombinant technique, coat protein (CP) gene and 54kDa frag-
ment from beet necrotic yellow vein virus (BNYVV)} RNA2 were ligated to construct
75kDa readthrough protein gene, Comparing with wild-typed 75kDa readthrough protein
gene. 4 nucleotides of constructed 75kDa readthrough protein gene were replaced, in-
cluding CP amber termination codon TAG to ATG. Corresponding, 2 amino acids were
changed. Th.e temperature-inducible expression vectors containing 75kDa readthrough
protein gene or its 54kDa fragment were constructed and transformed into E, coli BL21
(DE3) respectively. The results of SDS-PAGE and Western blotting show: (1) specific
expression of 75kDa readthrough protein gene was achived by temperature induction.
Two smaller proteins, one is 37kDa. were also ohservted. (2} only a 37kDa protein
from 54kDa fragment was expressed. This is the first report about specific expression of
BNYVV 75kDa readthrough protein gene in E. coli.

Key words Beet necrotic yellow vein virus, 75kDa readthrough protein genc, 54kDa

fragment, expression in E. coli
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