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M XFRENTERERANRRE
REEXBHEPHRIE"

L& 5 KT OREY RELT Hp4TT
(" XRmiE eSS GRER KR 300074)
CHHEPEREBREWHER JLE  100080)

W E.PAHE S cDNA FERIF RN RT-PCR 43T MR GRE T RLRAREBR KM
K FRAE M #9 8 (GMVe) K sRiB Ko #E (GLVe) M AR5 R A (CP) BB, 3F & 4 50 7e J5U B 40 il
M iTTESRARZEA RN, WEEEMNFFINE 506 %0, 0Mve 1) CP EH
2K 867 M B, RID 280 MR R, 55 BB — B GMV T N U M8 i (R 9 41 B
ABBSRH97.2%, BT HEHE Y 5 8B (Potyvirus) (KB A ;GLVe By CP E A 2K 885 MHEH
WL 5085 294 TR, SIREN —H CLV HETRANELERATRELIH KX 73.6% M 90.9%,
BTHOITEIRE SR (Cadlavirus) 1% B ; EHEEE 0 F55 7= 48 SDS-PAGE 5y ¥ 15, GM-
Ve # GLVe RSN H 4 #]£9 32kD #1 34kD, ST AL R -, A TR RABLERE KR
MAORBRTAFRKTHHRDEHN SENABRE TR BN KSR ERMARSRE
KEMERERENT L.
XEiR KM RE, KnBRRE, MeBERER, g, Fik
ch B 77 :Q786 T REFRiRAD A X ERS :0001-6209 (2001) 04-0415-06

KFRERRRFESPRTENNTRE RFRIEASRE Y 55 (Poty-
virus) M AW E (OYDV) R EH LM T (LYSV) KB R E(CMV) T A TR
373 B2 JR ( Carlavirus) B KR BF FR 06 2 (GLV) BA N5 JB A 9 B K 75 9% I8 (Allexivirus) A B.C Fl
DERFRMWESBEHR" Y, FERBIER VARG Hd B BRAH
HMHAHHE, BERERFRT20% ~45%"" . B TERENE GBS BN R K
ATAEIE-NRERR, ENRERED - WE KRS R, HEMNR TR R
AR EALYE R BT

BES TEYENER BACEBRANE T AP BEKHNFRELERN AT
ERAMBETR, AKX UKERBHFHORFARESE, BRBLXHS, KGR
RNA JE 83 [ #R # cDNA FE ;B IBE £ XMW BRI, H PCR FES KB T KFH
BRASMRGFEMFETR2BYM 2K 7 HE O (coat protein, CPYEH , H#HFTT =

Rt AR A W B (963702811

CEAE R

" TR B A email ; giubs @ sun. im. ac_cn

EERA D B3 - ).k, KRTA KBTS RFL¥ 54N RAIME, 71+, FEATHPERTH,;
AR -) B HAERLEA PEEEREREYARAMEDFES L B RFLE.

A XWEHEERFIE Genbank FHIRW T H GLYc: AF314147;GMVe: AF314146

B RN B #8 :2000-10-25, # 5 B #A :2000-02-07
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RE A7 UM s 2 8 O BRIF A S ME R R F TR T A4 2 /5 9 1A
ARERERERT T HERRE, ALREXPRR SN E> S cP EHMRE,
FFRIBE S b AR R AR R K G5,

1 MHEFFE
1.1 REHH
H R W F F R KA

1.2 EM FRS5iEN

KT H DHS52.BL21(DE3), Fibi pET-30a 27 % 4% 3530 & YK ; PR 4l bk 14 £ B8 . T4DNA
FEH RS B TaKaRa( K% )4 A]; RNA 94k & .cDNA & RUA R B 24 5/ 8 Amasham
Pharmarcia 1 CLONTECH A & ; T 8K R4 5 Promega 24 7 7 5 ; &7 8 H ™ 440 46,
1.3 ARFHRESE RNA gk

R Sg M XM A A G E, A 50mL 0.5mol/L BYFAER 28 sh ¥ (BB) .
25mL AT . 25mL PO LB, STH 10min, 8 000g B > 10min; B L M A 5% & PEG(Mr
6000) Fil 1.75% &9 NaCl,4 C#5E 80min, 10 000g 3.1 20min; L JE fF 20ml. BB B F 7, #
5 8 000g B 10min, RTLTE, L&A L3R R EE W E ) PEC il NaCl,4C#HE 1h, B.L
10min ; 2 /& i 400pL RNA Hi42 28 Ml f1 800uL BEBLE rh ME B @ I 0, IR IR 7 S R
B Oligo{dT) — 4 F &, FEER , TR 2 B3 RNA,
1.4 Z3¥ DNAMARS PCR

R R BRI HEAT, B 0. 5pg B RNA B, WA Hi B89 Oligo(dT) 5] #1% , RNA
FE 72°CAEYE 2min, cDNA $5 — 48 & 42C 1h & 8 ZF5 B 2uL cDNA U5 , DA Tagq
DNA RA BT % #17 PCRI . CLV (K AERFEETEIEYK SR WA
5'-GCAATTCCATATGCCTAACGAAGAAGAAGAACTC3 (R & X 43 B) 7 EcoRI Fl Ndel i
£, 33 14 5'-CCGGATCCTATAGCACGCAATAGTCTAC-3 (R 56 7 24 BamHI 47 &) ;
CMVe (R mAEMREDIE S EH)N W3 E N 5-CATATGPGCTAATGATGAATT-
AGATGCA3' (R £ K H Ndel ¥ K ), 3 % 51 ¥ % 5 -CGATCCTCACTGCATGTGCG-
CACCATCAAG-3' (R £33 71 BamHI fi pi ). PCR Y3 P) &M K 94°C 455,45°C 455,72°C
[min 30s, B /G 72CEM t0min, {HFATERERET BERRTY AF TR,
1.5 CPEENTHE "

R e s AR T REESENBEAEETET T8+,
B TSS B8 4L T DHSe, Bl PCR 2 Ndel 55 BamHI U X S A 58 BANRE ML
% pGGLVc 5 pGGMVe,
1.6 CPEREAY cDNA FFIRES 4

HAERBR M, W3 T2 5 iy Q77 RSO, REBFFIRELERS Gen-
Bank 5B ¥ 4% GE 7 B 98 44 b 8 R4 AR,
1.7 CPEBRZABKNME

¥ pGGLVe 5 pCCMVe 47 ¥ Ndel 55 BamHI B, [ 900bp £ HE B W ER, ERET
FE 48 171 86 3 L A9 pET-30a, #8 B AEL& %15 84K pET-GLVe # pET-GMVe,
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1.8 CPEENBESRASRETYNNTERE
BHBHFHELAREDBIFHEAKXBFE BL21(DE3) (TSS ), B CBR [81# R 4 7 &
HITHEFREEN

2 #R

2.1 AFHBEFRB(CLV)NAFEHFE(CMVcHRESEY P XER PCR F M5 %R

RT-PCR R (E 1) 8=, HREHEFBHE 0.9kb £H, 5% FAIMEE X/
(/B 1,Lanel #0 Laned) ; BTE L #Y cDNA FE A BB R/NAE (Lane2) , HEEBR KW BE, B E
GREFPRESKERASHERFFREER, #H pCEM-TRIEHE®K BWEEK PCR
YT REAE2),

T - A

o p—

pGEM-T PCR products

il igation
Ndel BamH1 ¥ Ndel BamHI

o a—

pGGLVe pGGMYe
Ndel BamBI

IAE4—‘I

pET-' 30a

Bl AZERBRECIVOSANENARE Ndemsamm—-—p

(GMVe)CP 3 #) RT-PCR 912 417 (1% 3K |tisation
)
Fig.1 Analysis of RT-PCR products of garlic latent virus

pET-GLVc pET-GMVc

(GLVc)and garlic mosaic virus{ GMVe) coat protein genes in

1% agarose B2 GLVe fl GMVe CP %t B 37 K 8 & (pG-

184 :RT- Ve and GMV. i
Lane 1444:RT-PCR products of GLVe and GMVe cont proteln 1 yo/pGGMVo) 5 % 3% 8 4 (pET-GLVe/pET-
genes respectively;

i . GMVc) Ry &
Lane 2:cDNA library established by RT; Lane 3; DNA marker- )
. . Fig.2  Constructions of pGGLVe/pGGMV and pET-
XIV from Boehringer Mannheim.
GLV¢/pET-GMVe

2.2 DNAFJRMEESH

2.2.1 FFIMELR :GLVe Al GMVe CP ERE &K 4151k 885 M1 867 ME B R, M F R
TN AUG, & 1E % UGA;GLVe:A=28.25%,G=24.52% ,T=24.63%,C=22.60%

A+ T=52.88%,G + C = 47.12%, Tm = 83.65; GMVc: A = 33.45%, G = 25.84%, T =
21.80% ,C=18.92% ,A + T=55.25%,C + G=44.75% ,Tm = 82.67,

2.2.2 BHEBFIMWLEMT - N REEEATRBESHLES T, RA_EETRGE
WHERE 22.9% , B ZF WA R %2R ;GLVe 52 RIE K —# GLV CP B H i) F |
ZBE,H73.6% BEFREEAE,EEN M METR;CMVe SEHIEH—#H GMV
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LR, 788.5%, 5 —HEREFHE(LYSY) MFRBEEHN 77.7%(E 3).

2.2.3 MNRRBREEARENH CPEERFINSFT . ZU_ENEERFRFEREMN 13.1%,
GLVe 5 CMVe 42 EA M4 T B4 9120 34kD 7 32kD, Wi £ 6 254 514 6.62 71 6.43;
GLVe 58/ GLV CP FJIEZE 4 90.9% ;GMVc 5 GMV CP HIRITRF X 97.2% (H 3),
2.2.4 FEERXEGS FIHILW . FH DNASar 48, M RREER#HTH FRERT N,
KB GMVe 5 CMV K LYSV MK, RADEE YRBRMMEA ;W GLVe 5 GLV
REEE AU SAFEERBATRAE —SWRESE, AR TFTEAIMERFEER MM
RGZERFVFATRTRERNEERIL I AFERFEMAFEMRERNITEARA,
EREHBZEENERER TEREAMENARZAFRIARMAE —ENER. &©
REFSKHFFREAB.CHDHMENERRERERE, AmMAESLXMBt4 L, FHNS
FAREK—&EE3),

2.3 SHNEEQEERMRE

2.3.1 HRESEERIBREOWE . ARG BN EERE pGCLVe 5 pGGMVe #1]
F 45\ 2 B A R B BB AL 3 4 pET-30a (& 2), ¥ L E DHSo, KRB EWHHATRL
R M EHAMRABMEFILA BI21(DE3) B EE. '

2.3.2 HEEENESR ZAS5ERM .k EARBAT YA TE, MNIBEERTE, R
B 10%MEFHETRE LB PEFHEFEE 0Dy ~0.4~ 0.6, I ALK E X 2mmol/L £ IPTG
%5 6h, B0 (5 000g, 10min) WAR B &, 87 B3 # , B4 (10 000g, 10min) f5 B b 1§ FULIE
45| ¥ SDS-PAGE il , KRBkt E(E 4), NEPTRRE=YLLERERN TR
HETHARK, GLVe 5 GMVe MR B HEE M RE =Y K/N 5 B4 34kD R 32kD, 5
Wy RN FEA—F,

Plant Genus Identity® Viruses 4 3 2 1
79. 2% GOLV1
Carlavirus ﬁ: GCLV2
73.6% GLY
90. 9% 6LVc
55. 2% GV—4
Allexivirus {61. 1% GY-D
58. 3% GV-B
Garlic—| 67. 2% GV-C
77. Th—— LYSV
Potyvirus |82. 4%
88. 65%— Glive B4 GLVc 5 GMVe CP EF %k
97. 2% — Give = #7y SDS-PAGE 4} #7
Fig.4  Analysis of i of
3 MERNARRESA FEARETR s yeis of exprescion products

the GLVc and GMVc CP genes

Lane 1: Mid-range protein marker from Pro-
mega; Lane 2&3: Expressed GMVe and
GLVc CPs in a form of inclusion body ; Lane
4:Pellet of broken E. coli . with pET-30a as

a control .

Fig.3 Homology and molecular phylogentic tree of GLV¢ and GMVc CP genes
Accession numbers: GCLV1 ~ AB004805 ; GCLV2 ~ ABO04804 ; GV-A ~ AB010300;
GV-B ~ GVU89243; GV-C ~ ABO10302; GV-D ~ AB010303; GLV ~ D11161; GLVe
~ AF314147;LYSV ~ D11118;GMVe ~ AF314146; GMV ~ X67134.

” Identity ; numbers on and down the lines are nucleotide and amino acid homolo-
gous percents, respectively.
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3 it

REBRENFFERENERRENFEREACMREERENREFEH T RE.
BE . BAEKFHSHREHTRABREELBRPMENEZR , B M) —— B4
,HWMASH ERFEFEBHMRENRERE, AXBRRATFEYETERET
RE KB X BRKFHFN GLVe 5 CMVe CP &, H 47 T I E S U R KB
BHENEL, UEREFPHTRERBHE, B BB AMEEREXFRENR
R R DL i 8

HALH TR CMV AR ERRXHAFTESNEER TN N R . WALLUIRE
Y Jp5 8 ( Potyvirus) J8 B R A8 E N 5 i B 19 DAG(Asp-Ala-Gly) BOT, 1 HW R B H
YREBRWHMRRA - .cP EELACHETHERSHRAECH TEGE—
AEABEEHNTH Y. W GLVc i CPNAR,BFE BC MM ERNER SMIFRHET
W, AR TELE Y RTF AAREEENETBRI T SHLELEEXE WETEA
it B B (Carlavins) B IR R o WAL B ERFAINEERFINLESHTER,F
[ #h X S B K358 GLVe M GMVe EREHBEHM/AK T LAANBMESR ,XHER [
SR ABRRERNFHREHREAFEERL, LRERARE R, UEIL DNA FERH
e H 2 R A TR AR AT, AR oDNA W (B 1) 3R T v R L At BR AR R
B, MM, AR R KA RNAEEHEEMN TH. XHENAKFERERNL
HB AR ERFAHNEERFEEEENEN,

2 £ X W
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CLONING AND EXPRESSION OF TWO GARLIC
VIRUS COAT PROTEIN GENES”

Ma Yun'" Yang Gong’™ Xu Shaohua® Wei Junya® Qiu Bingsheng™"
(" Chemistry and fife College of Tianjin Techers University , Tianjin 300074, China )
(* Institute of Microbiology , Chinese Academy of Sciences , Beijing 100080, China )

Abstract: The coat protein( CP)} genes of garlic mosaic virus{ GMVc)and garlic latent virus{ GLVc)
isolated from garlic ( Allium ) plants in Tianjin, China, were amplified from an established cDNA li-
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brary by PCR method and subsequently expressed in E . coli . using the pET-30a expression system.
The determined sequences of GMVe and GLVc CP genes show that the complete GMVe CP gene has
867 nucleotides encoding 289 amino acids. It has 88.5% and 97.2% homelogy, at the levels of nu-
cleotide and amino acid, respectively,to a reported GMV , indicating that it belongs to Potywirus . The
complete GLVe CP gene has 885 nucleotides coding for 294 aminoe acids. It has 73.6% and 90.9%
homologous percents, in nucleotide and amino acid, respectively, compared to a previously reported
GLV ,suggesting that it is a member of Carlavirus. The expressed products presented in inclusion
body and were analyzed by SDS-PAGE. The molecular weights of GMVc and GLVc CPs appear in
32kD and 34 kD size, respectively, which are consistent with the deduced sizes of these two CPs.
These data will be virtually significant to the further investigation of viruses infecting parlic plant, the
control of garlic virus diseases and the production of virus-freed garlic plants.

Key words: Garlic mosaic virus, Garlic latent virus, Coat protein gene, Cloning, Expression
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R M| A

2 (P ER ¥ B AR T 4 HEE M E KR HE GB7713 - 87 B(FP EH¥ARY
POERB /R 5IFREIE A M ER A RS F RN — R EENTRE:

EH& 5§14

1. ML EEMAR FAENTXSHE . BREF2XE, HADE RO EARTXIESK, &
B—REA BTFRAE,

2. BB EN IR A UIEERT 3 T F B RHHE, SE N F BRI IERFH#, I BamHl, Hind I, Psl,
Sau3Al %

. ERAMANENES . EEXBETHIANFERZAN NE - 1MFEAE . HK2A3NE, 28 E
. ARFERRNAIKRKEEER, BEFEHAHREIEREK,

4. FERMBE . BROER) -BRAEE, §FH P AHNE, 5HF MW H, 0 pBR322,
pHSG274 %, '

it EE N

THE B F0 A A B8 B R AR W R & A A9 (R84 ) GB3100-3102-93 B AT,

e B CRYA d DB b e min, B s B RS AL DT IERK,

VSRR  TRWYREE I mol/L TR, WA M BE N,

R B AT S Y o/ min, T A A rpmo

MRS TR TR EAEA W EKRA bp 2 kb,

CEEE OAEERS AR oD,

CEAFRPRENBMENS . AR SAMMERREE, MO EEAS (FHE) SEAM(EA)ZE A
FHERRIT .40 o/h(BYE], B B /i), T 504 |

= Y R L N
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