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Cloning and reconstruction of expression vector
of the banana mosaic virus coat protein gene
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Abstract: A DNA fragment about 700 bp obtained from the first strand of cDINA which synthesized with a viral
RMNA template extracted from viral particles ¢CMV-BHI) isclated from propagation host banana in Hainan by
using AMV reverse transcriptase and 3'-end PCR primer afeer 35 PCR amplification cycles. It was cloned into
T-Easy vector. The whole DNA sequence was determined and the results showed that the entire gene (657
bp? eocoding the coat protein had been cloned, Then two plant expression vectors (pTBR and pTBK) were re-
consiructed with the coat protein gene being cloned into pBI121 and PKHG4 respectively. And the third plant
expression vector (pPTBBU) was constituted by UBI promoter digested from pAHC1E exchanging with CaMV
35s promoter of pBI121, and then using 657 bp coat protem gene exchanging the GUS gene. All the three re-

combinants were screened with endonuelease digesting and DNA dot blot. This found the expression of CMV -
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BHI1 coat protein gene in banana plant.

Key words: bonana mosaic virus; coat protein gene; cloning: scquencing; plant expression vector

FE Musu wcummnara) R H faah g - o] LES
AEZ-" HFEETREALETEHETSHEAN
HEHREZ-TEHREBOLHT 1971 FEHTHR
HREMR W ERAZE AT LRATEFEE
EE, R EREN 209 —10%, TRIE H H
Bk 80Y%;~90%,

HER EPEERTEEAN CEER. N
BHRREHEOET R EEET 192, Powell 51§
HWEWHEETREBCIMMINAEEAEEAEYE
RHEESAMEMNEFHNARPEZRE FRESB
TH TMV fEEEAEMEFER LGS X — ey
#IENATEEASANEYRRER &S
FLACHEHNSERAERAYRERN K&
B AR UBHERAENREN,M RS EEM
T ERREAMEE R AR AR,
hit— S EEETHEE LRAHEE LR,

1 T &
1.1 B

LERMAMBEMAE E coft DHSe, RN T-
Easy Vector,pBI121,pKHG4 ,pAHCI18, BFF14 {kiR
M HEEEY TR F . Promega 2 7] # Biolabs
e F . EYHR R MR e E A R
R GRS .

1.2 K&

1.2l mEREARALE RNAGS FARHEEE
MR ERETIERECTEESE R IR
4 B P A A5 R R, SRS A Scott < 1963) R B
CMV EF UM TR BRE.AAEAB K
HRESEER . iR RNA,

1.2.2 %44 cDNA #94 &% X Promega 2> 8 () 4E
BA A Bt RNA SR E 25 ol MR R T,
2 pg OligotdT) 1 15U B AMV 323 a5, 42 °C
ER1h,

1.2.3 PCR toh 43¢ AT PCR LAY 5° s 3°
MmOl MABBE EFRMME DNA FHY, UE
PC/Gene {47 11 , 3£ 48 Primer % i15 4k RO,
W& — W 5394 R A Beckman In-
struments Inc. Oligo 1 000 M IDNA Synthesizer).

G~ GA TCC
~BamHbl ATG GAC AAA

TCT GAA TCA ACC AGT GCT GGT-3

G—A@ TCA AAC TGG
ac 1

GAG CAC CCC TG-3'

7 25 pl. iR E PN A 10 x PCR Buffer 2.5
plo 0 1 pl 125 mM L& 5| 4 .dNTPs 2. 5mM 2
oL, Taqg AR 2 U3 MEKE 25 pl.. AFEPE
2 400 PCR 1% E Ry . BB b fE 35 29 : 94 °C» 1 min;
49 °C,) min;72 °C.2 min; 35 T HE.72 °C H8
10 min, [ 0. 8o ERABMEEE e Tk R & 4 4.
.24 FRAEESLERFEATHELE PCREN
=815 T-Easy Vector £ T4-DNA Ligase fEAT i&
A T-CMV-BHICP GTBY, A G LR 2 & E.
coli DHSe , #E &/ Amp 100 pg/mL.X-gal/TPTG #)
IBEEHEFEF 1216 h 5. OB E%E, AR
BRI RO R R E TR EE" .
1.2.5 DNA A5l 447 FIE. 5|4 4> 5 b 75 5l
. W B BB T-CMV-BHI-CP(«pTB) . F 8% 3 4
# % PEG ¥84L"Y , 8 FF {¥ Jy PE £-&] 89 DNA 377
A Seqencer, fFiE DNA FE¥EZ 3 CMV-BHI-CP,

Primerl: 5'-CAT

Primer?: 5'-TGA

MK CK 1

M1 FEANERNARELER
PCR # # F=$p e ik A
PCR amplification result of hanana
mosale virus coat protein gene
ME-PCR Marker; CK-X JB (T-Easy Vector): 1-PCR =4y
(PCR amplification resulc) («—— B iR 35 HF B 1L 0F 5 8 40

HE A ¥ E < —is banana mosaic virus coal protein genel.

Fig. 1

1. 2.6 CaMV335sp-CMV-BHI-CP-Nost-NPT [ &
SABRAEN A QTBBI¢ M H Smal §4k pBI
121, B Sacl BEY . AUE A BB, 5 T-CMV-BHI-
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CP(pTBY& Apal E {kJ5. A T4-DNA Polymerase
¥ B H Sacl B840 5 Elliced A 5 B . 7E T4-DNA
EEMERATEE. FHEEOH L E ool
DHSe FR5F 4 40 3 . i e 4K 1% B 40 Mok pTRB.

1. 2. 7 CaMV35sp-CMV-BHI-CP-Nost-HPT-NPT I

R4 % B Ak #H K pTBK) #9492 T CMV-BHI-
CP(pTBIE: Apal {4L15 .1 T4 DNA BE 8T,
B Sacl ). AWy 700 bp /DR HZS
pKHG4 14 Smal #{t/5 . B Sacl /5 ik
BB AL £ coli DHSe RS IR LK
4 E 41 Bk pTBK.

1.2. 8 UBIp-CMV-BHI-CP-NPT [ &2 % B £ & &
# pTEBU # #13& pBIi21 £ Xbal 841, Klenow
BE+hE B H Hind T 84705 B4 10 KB F B S
pAHC1S 42 Bel [ 4 )5 B Klenow BE 4, i+ H
Hind I & {k.J5 B UL &9 £5 1 KB /) i B i &5 A eBI-
AH, i Hind I /Smal T S E S » & Smal H4k,

k) 9 15 21

ATG GAC AAA TCT GAA TCA ACC
GGT  ¢C6 CGT CGT GGT TCC CGC
AAC TTT AGG GTC TTG TCG CAG
AApR CCA CCG AAG  ATA  GAC  CGT
TTG CTT CCT GAT TCA GTC ACG
CGC  ATC CAA ATT OCGA GTIT AAT
GTG TGG GTC ACA GTC CGT  AAA
GTT GCC GCC  ATC TCT GTC ATG
CTG GTIT TAT GAG TAC GCC  GCA
TTG TTG TAT GAT CIT TCG GCG
CGT AAG ATC GCC GTT CTC GTG
GAC GAG TTA GAT CTIT CTT CAT
ACC  TCA GGG GTG CTC CCA  GTT

Total number of baves 1s, 657,

B Sacl YIS W RN BLS pTR & Apal LR
T4-DNA Polmerase 3 . A Sacl B 8 J5 |3 4L ¥
#9909 KB kB L7E T4-DNA SiERERT £ %
4k E. cofi DHSx FE 2RI @ R4 R pTBBU) . B L)
F 4 A 5E (DNA dot blot Y3858 .

AGT
TCcC
CAG
GGG
GAG
CCT
GTT
TTC
TCT
ATG
TAT
GTC
TGA

B 2 pTB Ncol/Sacl T8 B8k H
Fig. 2 The result of pTR digested with Neol and Sacl
MI-PCR Marker 1,2-pTB Neolssacl: 3.4 CMV-BHI-CF gene.

27 33 39 45

GCT GGT COGT AAC CGT CGA  CGT
GCC TCC TCC TCT GOG  GAT  CGA
CITT TCOG CGA CTC AAT AAG  ACG
TCT TAT TAT GGT AAA AGG TTG
TTC GAT AAG AAGC CTT GTT TCG
TTG CCG  AAA TTC GAT TCT ACC
CCT GCC TCC TCG GAC TTA TCC
GCG  GAC GGA GCC TCA CCG GTA
GGA GTC CAA GCT AAC  AAC  AAA
CGC  GCT GAT ATT GGT GAC  ATG
TCA AAA  GAC GAT GCA CTT ACG
ATT GAG CAC CAA CGC ATT CCC

DMNA sequence composition 146 A;176 C;160G;175T ;0 OTHER.

B3 FHEEHWRESAEAERARE

Fig. 3 The DNA sequence of coat protein gene of hanana mosaic virus

2 x

2.1 PCR fk 34 1%

PCR R Sh3 3 1 — 45 F R4 700 bp B4 (B
D E5HBRFNDHRESF (IR EN
DNA HBR/IEA—F™",

22 MR R B EHTEE

I T4-DNA HEMIER TR T-
Easy Vector | .# i T-CMV-BHI-CP« pTR). H
Neol/Sacl WY, B R HH —FKH 700 bp K

(I 20,3 R A, L83 PCR I 8 = M B 4 48
%] T-Easy Veeror [,

&

2.3 cDNA =B F IR

E.EM#RFaRER 657P g1 DNA F B,
EF¥S5 CMV REHEE E . 5kEL£%
(1995) 8y CMV-BH-CP [R] B 27 91. 84, A 4R 55
218N EER, 5K E £ 519950 85 CMV-BH-CP
ROEERRNEER L2854 HEHEN
CMV-BHI-CP,
2.4 CaMV35sp-CMYVY-BHI-CP-Nost-NPT 1 g & &
B & & # & ( pTBB) . CaMV35sp-CMV-BHI-CP-
Nost-HPT-NPTI @i S E B FE8 & (pTBK }# U-
BIp-CMV-BHI-CP-Nost-NPTI B & % E S & 8 &
(pTBBU ) f1 &€

4L E. eofi DHSo RS 4100 . 755 Amp 818
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g P HOAEERF ARG ARYE
FE SR 7E A (DNA dot blotVEE 18 4 .5), FT MK
IEFREREAEET.

301 i
EEAIFT AL A AT LR,
MK ] 2

HERBREMBENFFI R E R 9. 8% (HEE
HEERFEHEMER .28%). 5 CMV-Cf1 CMV-Q IF
IR R AT 2, AT LHARTR IS R
CEAMACMY R :FANGA THEMET AR
Hom FE 1A R RE AT LA H N — B EIE
HEEHEARER.

[
Fiz. 4

= I AT E

Testing of the three cxpression vecturs digested with endonucleares

ME-PUR Marker—aDNA/Hine I, 1-pTB/Neal+8acl: 2-pTB/Neol A Bacl. 3-pTBEB/Neol — Sacl: 4-pTBB/ Xhal
+5a.I; M-pTEBUMeal—Sacl: 6-pTBBU /Pstl+ Sacl: 7-pTBE/ Neal—Sacl: §-pTBE /Hind 1L

GlHed 2 RAE 57 MR 37 0 A3 SR L E M AT D

CK+ CK- 1

. . :

i ZHRERELSEE

Dt blotting of the three expression veciors
UR T-CMV-BH-CP gene; UK -nontransgenic
plwne, 1-pTBB; Z-pTBK: 4-pTERU,

EMRERE N EERITNE & H b
REFHETHREELRHESE T RINEM . B%
CaMV35p EH . WFH PP E B R A, AT
FTH#EPFEE A FiaERERERHATFE
FECFRURMMBE TR AT ESERFERR D
T UBI f1RE & pTBBU. — RN MEF o
HFENEXETERER FURNAREET £
HEEMLFERE pTER H pTBBU . EHETHES
FHREEXNEIBEF EHIRICM R LR pTBK,

ATHERRREHREHWE. TRty EEH

Fig. 5

ME INEWFS Y 1 8 BamHl fir .38 2 1
Sacl f ) A RFHE T EREERNRHE.
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753 Powell Abel Py Nelson R S, De By er af. Drelay of dis-
ease development in transgenwe plants that express the
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Y. BAEFRRXADBTORE,EXTEH AR
BEhmmmstia TAw AREERE ZXKHE
M (Cwclobalanopsis sp. ), $8 {Castanopsis sp. YHI R ¥§
{ Phomitta sp- YEESARAEEY  TREE TR
(Acer sp- ) M RARY A, HEREREH
(Compositae) R A F MFEH FREAHE FHHY M
BAAY CEXRB RSN XER). BRHEEK
BHAREEX T EHENTER A2, BAEYET
FHALAHEYHIE DLERBES. EHAAN
EEHAEREARXARTERFTESR . E0H
HBEZHEE. B TEFSEANLATR=#MEA
HEAKEHEY AAEREANRTBBETEE R
i, R SEHEYSFEARERAAE XHEAY
FOSEERAERBENE" ., AREXTEMAMH
M M EEE . ARS R - SHRET
#3E.

BZ - RERLSHTHHORFHER, L
ESBFENEXRBH# - EHMTR . HEFTER

RKASHEBEMASEYR RURESRER B4
TEHHEMEERE.

kol

) B3y, AW B, §. WILERLUEEE
FEHEREEBEL] B#R&E. 2000, 22(6);
354 357.

(2) EHAR. THFH. HTAHEIM]. M. wWiITHE
AN, 1993,

GITEHEERES. FEEBIM] J0E: HER R,
1981. 10—30.

(4) T E WA RE. MEERLsIEYRERE
EHRO] HHEH, 1978, (1) 95—103.

(5] PhE, #AR, BESEL. “FHEEAEENEN
W . HERO] EHEE, 1981, 23(2). 146—
151.

(6] EMEMERTL. E@a=M]. 8. EH
EHEABMEN bR FERBBER, 1985, 1992

B R M
1-FEBW(X4); 2-ETERMOX35): 3-BRILBE (X 2Ty 4-FAME K60 ; - IO x 45); G- BRI X 2T); 7-Fherm (X

B AR 1

27 B-EA&EE X2,
BEKE 11

1,2-48(>012 .1 FMR. 2 IR s 3-ILEAMRM CREFER .« X160 4-BHRX12), 5, 6-REHM X 24 54,6 B ED: 7-

B 100 S-AF TS (X 10D,

Explanation

Plate I

1-Choeros pondias axilaris{ X 43 2-Medicage sp. (X 350 3-Crataegus cuneata (X 27); 4-Solamum sp. { X 60); 5-8eir pus
yagara( X 4531 6-Cerataphytiun sp. {X 27); 7-Celtis sp. { X 27} 8-Lonicera sp. (X 27T)

Plate 11

L+ 2-Cennamonium cam phoral ¥.12: 1 surface, 2 section); 3-Lindera sp. {pieces of fruit-pit, X 16); 4-Sapiuns sobiferum (X
1232 5,6-Car pinus sp. (X 24, 5 surface, 6 section) s 7-Titia sp. (X 10); 8-Lagersiroemia chekiangensis¢ X 10).
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¢ b4 84 T Continue from page 84)

[8) Thosmas J. White. PCR Protocols LM ], Acadmic

Press Tnc. ( Amernica). 1930, 85—86.

(5% ¥ PCREFFHIRFH(MI] = +EH

HHA TR, 1902, 57—461.

[1n]) Sambrook ], Fristsch E F. Maniatis T, (2% . ¥

B, ). FTERZTREBGFEZRI[(M] It
H: B R, 1992, 16— 34,

(I sk, EHF, MER. F FELETFENEE
HEEMSEMNFRMLE]]L AFEAYEH,
1995, 16(M TN : 13—18.
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