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White clover transformation using WCMV coat protein gene
mediated by Agrobacterium tumefaciens

ZHAO Gui-qin!, Paul CHU?
(1 College of Grassland Science, Gansu Agricultural University, Lanzhou 730070, China;
2 Plant Industry, CSIRO, Australia)

Abstract: The white clover mosaic virus coat protein gene was successfully introduced into white clover, Trifoli-
um repens L., plants through their cotyledons, mediated by Agrobacterium tumefaciens . Transgenic plants resis-
tant to Kanamycin were obtained after selection, differentiation and regeneration. All of the transgenic plants
were tested by PCR, Southem blot and Northem analysis, which indicated that white clover mosaic virus coat

protein gene had integrated into the plant genome and got expressed.
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RZIM— KW E , KLU B =M 28 M 55 5 (white
clover mosaic virus, f&] ¥k WCMV) . & 78 76 ™ %% % (al-
falfa mosaic virus, & % AMV) #1 = i % # Ik i5 &
(clover yellow vein virus, fEj#% CYVV) BRBEE.
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F = M LM R E (WCMV) 2 IE # £ 73 & RNA J%
#H,2H =B H 4 RNAL, sgRNA2. sgRNA3 F1 1
ANISANEE F AT A H 4 RNAG. iR i A F T
BEZHTRVBEDEDHEAT LEH &
CaMV35S 3 s FAE M WCMV4 ShREHER, K/
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WCMV4

2413 000 bp, A Hind [l V). 73 SN0 A B FEAri0
A NPT, & pNOS J& 3 Tl %, K/ R 795 bp, %
e 1 BRI LR R AT Agrobacterium tume-
faciens TH#E AGL1 R B KN T H 1L .26 ~ BCHKMT,
FEEH 50 mg/L FHIEEM 20 mg/L FFRF-H MGL 55
FEH(5 g/L tryptone + 2.5 g/L yeast extract + 1.2 g/L
L-glutamic acid + 5 g/L Mamnitol + 0.25 g/L KH,PO,
+0.1 g/L NaCl + 0.1 g/L MgS0,-7H,0) x5 % 52 1
LK B¥E 1 mL 5 FRBAEA 25 ml & 50 mg/L RHIE
20 me/L FFEFH) MGL 35355, 7F 26 ~ 28C F Ik
Gl EFENBERKSEE, EHERTHEHEN
MGL 53 3, 3B, 18 Dy o = 0.351'9
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Fig. 1 Transgenic structure of WCMV
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B =M Trifolium repens L. #¥EENGFLER
BXEAKMWY S mn, BEALTHM ZAER, WA
70% 8 E BB E S min, RGH 0.2% 89 TR B
HIHE S min, HLEKWYE S~ 10K, BEMAL
WK SR, BBk 5 B A i A7 i
1.3 BUREFHZE

BREOBA=rfF, ERNETEERE, A
RSN T MRS 1.5 mm AL E0 3 E RS, T4 2 B
FTHAEBHGUIF, —BEEET RM3 B H &
(MS macro + MS micro + MS vitamins + 1.1 mg/L TDZ +
0.1 mg/L NAA + 30 g/L sucrose + 8 g/L agar) b 1E Jy X
B,A—WMMA 96 ML FR, BILFHREEA
MGL & 14 55 3¢ B, MW — & /5 % 1§ MGL, fin A
Deoyom=0.35 HEH 50 mg/L FHBER M 20 mg/L
FEVFHAR, BRBLHHEH 40 mn. REREH
R, AXEKF®FH 2~3 K, BFHALHERLR T
THRIMMAKS HEFHETFT RMI3BHREL. 1
B ALE NS R — B BT LS . #Exd
FEFIALTEE T 25 C.B AR 16 h AR EEFR3
d. 55 4 d ¥ xf BEAE A BT 6F (0 RM73 55 SR Ak SE 3 5%

BN TFHALTEKNMEUREZRWAHE, H
ABRELEBTEE TS 50 mg/L £H 5 XM 250
mg/Lk #15 & (cefotaxime) B ZEFEE RM73 35 4 |
B3 BER 25 C B HAE 16 h, #HTHL KN T
. F 3 RSA K AR 3REHHEEREA RM
3535 # (MS macro + MS micro + MS vitamins + 3 mg/L
IBA + 15 g/L sucrose + 8 g/L agar) i F AW, AR )5 2
~3 A BERTRES.
1.4 BLEHSFEY
1.4.1 PCR ## A CTAB ( cetyltriethylammonium
bromide) ¥ 32 BUR 4k J5 89 (1 = M H Bk £ 51 4 DNALY
DL i 880, il NPT L RN E X551 8 5| 4
T PCR U 34, 519F 518 .

Primer 1: 5'-TCGGCTATGACTGGGCACAACAGA -3';

Primer 2: 5'- AAGAAGGOGATAGAAGGCOGATGCG -3'.

PCR B RAFR 25 ul, & 1 pg fH%) DNA,1 U )
Tag DNA KA 85,2 mmol/L £ ANTP,1 pmol/L #1514 .
RN :94 CHAY 4 min, 94 CAH 1 min, 60
CiBK 305,72 CHESH 1 min, 30 MEFFF 72 CEM 10
min. XY IEFY A 10 /L BIBEHEKE B K AT R0 .
1.4.2 Southemn FPiE £ X £F PCR &1 FH 4 AU M AR
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Fi#k 5 DNA, Al Hind [ H4L)5 , HATH RN B &
¥ . PBSWCMV4 B9 /%% DNA F Hind [l + Xbal B Y]
J& F Fl Wizard DNA clean-up system 3B 44k, LA b
F(DIG)HRid, ERLHE E 5HELEHE =/ DNA
HATER 3T, 3SR K 42 C, Af[E] 12~ 15 h.

1.4.3 Northern 247 X H#EFIE5 Southem EPF 2%
AR, F Trizol 32 BUS% {L 4R & RNA, WCMV4 4t
2P IRiR/E 5 RNAZE 42 CHK 12~15 h.
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BBEFERRYB=EHAMEKRSIIER 3 d
EHEMAESL, et FHIMIKEZE KR, L A
EEFHRERAREF UEBEFEME, KHBRHF.
SMERTE TDZ WYERT , BAEBRIERT, BERFE
BHET98%. USHEFRRERNERER, XZ
UEASEHBEREA, BERT. RALBSEE
% RAMIRAE KR, ARG, FEFHE
BE. B8R 3 KROIMIKBEFIT , BEAERE
FE EPLEAENNELEOTBRELEFRTA
A, RBEERNNBEFER. —RBERLT,5%L L
KEEFHMBERER. HITBLER4%.
2.2 BEHEHLENS FRA

PCRY W2 10 /LB R K, Bk
87 45 795 bp K/NEEE R (B 2), Toxd R UL
# RPN EEAEXNCEBAEA=HERAP.
LI ARG A 48 BRFE LR 40 Bk 4 PCR FHTE. X%
A BB CTAB %R BLE DNA 34T Southemn
ENEZR3E, BB WCMV SR EBAEBEARANCELE S
A RERAT, AHEREATEANEN(H3I),
A4 B PCR FHMEHI#E 2 Southem KW HBRTE. K
Ti#—S R MSMEER K RIEEL, XX Southem
PR BEIR B B 3547 T Northem 437, S5 RN E 4 B
TR AESRN S BRELE P, BOKERET
weMy SRR R ER .
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Fig. 2 PCR screening of transgenic plants.
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Fig. 3 Southem hyhridization of transgenic plants
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Fig. 4 Northem hybridization of transgenic white clover plants
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AEHEMHRE(WCMV)BRF 4 ERFE
N BEABEFRUERAE T ER, REZHE
MEERHEYSIETERERVERRIE, F K
HE B BEMAAREY LS EARRKE. BA
%F WCMV 3B YRERBIBE T EMRERD.
AXAEEENRBEIAREAERNB=#TT
B, N ERAKRBT T TFEYFEN.
FARF TR FHENMEEBEERERR, T
ENB%EL, ERETHAXEHMTREEM T, ™
ERZ3IRGASAR R, BEATFHET OL4 ™4
MEHE KRB ATSRAE. AXMFEREER
BT AES 6 RE, LB 4, — I RAEIRTE 200
~300 M AMER TEB AT KB KRG, THRMMTH
SR — KA HEGETA , REFESEER, AL
BB, E R A R R
HERE .
HTA=SHRNEEKRERDEY, #EFR
B, RRPHERET KT SREIN, BT ARE
A E N EE kR T MR, &
RBRET —X— gk, BR—1FFH 28T
o, — 3 R UL, B —BERT B . X, 23 BA
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MgE —HEZRE—HEXSREENER, KM
U EAME. FELUSHPURERR &, B 7T LA
BEBEAMERE —FZ RPN RE, G2 =
B X BB “F— (isogenic)”. AR LBHHLERE,
H 4%, — M= EHEWLER0.5% ~3%. HILER
FERAM SMEE EHE RITEEE R E,
HEEset R EBEENEREWERIN, 2 FHAEM
EHEW. FASE&GT, BERERRT SO/ K
RENBEAHRE NHARER. FRBTA=M
MUBERER, \NBR B KB F Lk A EE,
MERMIMERKENELEF LS, Y8
HA A 10 N EEMBATE RKREBTHMAHK
%,

fEFHEZE PCR. Southem F1 Northern % 43 16 1l
FHAERH, 5] PCR FHHEH B2 Southem R M 4
BRTE, A A9 Southem #¥3Z FH¥E MM BRI A Fik5H
FEMER, ZALERIR. XEIMFEEEKRE
HUPHUBREL ANGCRREEYRENE S
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