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Studies on Electroporation Transformation of Agrobacterium tumefaciens

KUANG Xiao-ying, RAO Zhi-ming*, SHEN Wei, FANG Hui-ying, ZHUGE Jian*
(The Key Lab of Industrial Biotechnology, Ministry of Education, Southern Yangtze University, Wuxi 214036,
China)

Abstract; The binary vectors pCAM3300 was introduced into Agrobécterium tume faciens by
electroporation. Effects of different electroporation conditions on transformation frequency were
studied. The results suggested transformation frequency reached to 9. 8 X10* CFU/pg DNA, the
highest level, when the electrical field strength was 11 kV/cm. Transformation frequency also
reached a highest level of 9. 54 X 10° CFU/ug DNA when ODs, was at about 1.0. The
transformation frequency was related to cell density, it increased with the increase of cell
concentration. However, the size of plasmid had no specific relation with electroporation. The
A. tumefaciens containing the binary vectors pCAM3300 co-cultured with Neurspora crassa and
transformants were gained on plate containing 405 mg/L of PPT. PCR results demonstrated that
Bar gene was integrated into chromosome of Neurspora crassa.
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he, MFELREBHREREF £ EXE, AR
HELEEE. Bk, R AR ST E, HBCR
EEABE BERE BANER, BRERKH
FESHEANSREBEEN FATHALTHRE
H &, BB RHFFH (Agrobacterium tume faciens ) A]
AFHaE A8 39, X TiRE LN —
B DNA B &S EEM, AT SR EL 5/ B
IEHCEBRIELES AR BMEIESE
B X EARHRETHLE, TURBRE
ML T, EN AT R A RRKBEED.
BUTHR AR ARBRITESH AN
HEESRATE R BE RS ZREX
ELFTEBRHENSETARRA MHEBERA
BORBAR. 15 H R A e L B8 XUOT 844 DR
pCAMS3300 S AR IFH LBA4404 F, NT#
BALFLHUAE, I RN L i R LE R ARE
RFEMEMER B RERBRHEST THA.
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1.1 EkERA

B R I B (Agrobacterium tumefaciens)
LBA4404: S BB K (R REE K (Str) P ;s
pCAM3300: &R B X (Kn)Hi k.
1.2 H¥“HE

YM #3553 (g/L) : KH, PO, 0. 5, MgSO, 0. 2,
BRI 0. 3, H BB 10, L-A8 & 2, NaCl 0.1,
BHE 15. pH 7. 0;

MM #5354 . IM FE S #E . 2 130iR(2,3].
1.3 WERFENOBERL

WIRBE RIS LBA4404 BE %A 5 mL YM
HRES,28 CREFHFIR. U 10N WERHERE
BEZESO0mL YM 5% +,28 C.150 r/min Y
1555 2 X B0 30 (ODgoo 27 0. 8~1.2). 4 C,8 000
r/min B0 10 min, W&, F A BT B WEK
V¥ 4 R, AR HE TR 100 H il Rk, B0, HH
1 mL BHEMSH 0% HMEAEE, R 200 pL &
BWF 1.5 mL B.LH, M5 uL FR DNA FEEK
FLORSFEBELETA N B G (BREE
H 0.1 cm), RFBEHRREHK. B EHRBAR
AR ERRZE,, AR EET BT 5 ms, WK
B, REMA 1 mLYM Bk, BOHE
BAKRE LS mL WBELER.E28 CRHEF 3
h, BUE B E BB AL HIEHE,28 T 3 4 WME
BF. REBEAMMER DNA HRITEERESRE
T XY L

1.4 RERAHETIiRRNHTSHL

BEAE Bar EEMFRIBEETBEEEA
B RATE LBA4404 1, & R R A KRB
RHIFH LBA4404 7E MM B E EHEF 24, A IM
RHEEMBEE ODw N 0. 15, BHEHF6hE, 5
SHBMEREKEENRTFEZFRARE . EEF
200 pmol/L Z. Bt T % K (acetosyingone, AS) 3 4§
ERRAERBELNY M PR ERTEEN ERR
AHEW,28 CHEF2LKBBAEEAETH 100 pg/
mL LIS 405 mg/L f#¥4t3 # ) (L-phosphio-
thricin, PPT) 8 MM 33% 8 B33 5 d, s H LT
1.5 MEREBKMRERXEL DNARNS Bar EH
PCR #"i8

RS K B B e 5 4k DNA R B i W XR5],
E Bar ZEK 5" 3 WFEFRIT—3519,.519
43315 : Sense primer(5'-CGCGGATCCATGAGC-
CCAGAACGACGC-3'), Antisense primer ( 5'-
CGCGAGCTCCGCTTCAGATCTCGGTGA-3").
PCR ¥y #8494 CHIA 4 5 min; 94 C 45 5,56
‘C 905,72 'C 90 5,35 &3 ,72 CHEfH 10 s. PCR
PR Z B DNA B4R 1 pL,10 #% PCR & #hi 2
uL,314 2 uL,dNTPs 2 uL.,Tag DNA B4 0.5
pL, SR RNABK 20 pL. HARFEBER B XA N T
By

2 BREH#®

2.1 FEBREMNEERHOKMN

B 7 40 40 IO B 5 4 D JBE T S 7 A — R A,
— B4R b BT A A — R RRBE Y, &
REEH, AT SBSMR DNA i A 405, 40 8 B =
EaEEERENK, ARBHRIABE—E
RE, BMARRES=ERTHEREHS. BHEE
RAGEHANEZSH BRMRRHREXN KL
Ry, A 1 AT, BEE R R E R A BTN,
BALRE ETHERBEY. YEER 11 kV/cm &,
BARER,AF ST DNA 9. 8X10° CFU.
2.2 AREKHARCENER

b T X 50 AE R 39 B B 4B IR BE 5 M BUR HE R
%,5ME DNA A5t A. #1040 B Fh BH B ik 3
FRERFE B LKA, RSB RBRREHR,
FERIGIREN 11 kV/cm FEK¥HETEHN 4.5 ms £Y
£ETHRARERRENHEAOREW. SR LA
2. 4bF 3o B 4 AP S0 G 0 A K E B, B LR B
BETREHOHM. EHHE ODw Rl 1.0 B
fren ki, BALRIA BB , S5 DNA 83 9.
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Fig. 1 Effects of field strength on the transformation
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Fig.2 Effects of cell growth phase on the transforma-
tion efficiency
2.3 HARKREXNEALEHTNE
A0 R AT LU o 4 R R A TR BRI
ODsoo B K 1. 0 REHIE BRI 40 M , I 54 [/ 89 He B
MBRZT AN, FHERKES NI 4X10°,4X
107,4X10°,4X 10* CFU. ZEBEXN 11 kV/cm 1
B A ] 2 4. 8 ms BB ST A MRV BE XY e T AL X
BB, REAREHUREEAEHREN L
il obi
2.4 REAXAHELREHIRR
 — A FOR A KC/INET DA W LR R

pCAM3300hyg (12 631 bp). pCAMB3300-013
(14. 333 kb) £l pCAM3300 NEMM BN E LK
B H 3 MANRRIM R EBRER 11 kV/cm
B ERTE Y 4.8 ms KRBT, BB EHL. 4R

RPBRA/NGHEABRZEBEARBHIXR.

2.5 HUFRBNERMETRIE

XS SR B B AR B R T E pCAM-
BIA3300/LBA4404 %4t T # BUF B DNAY. R
H VI B Hind 110.Sac 1 4 9347 8840, S5U8
VR B AN, LE 3. FTFREBA/NE 8.4
kb &4, K/ANEH.

bp N

11501 —»
5077 —»

1%

1. ADNA/Pst I; 2. pCAMBIA3300/Hind [I; 3. pCAM-
BIA3300/Sac 1
3 R pCAMBIA3300 5§17
Fig.3 The electrophoresis map of pCAMBIA3300 with
restriction endonuclease
2.6 XA Bor EEMERRE MR
Seqba mY AE B BR FEO B AR S5 10 i BRBR B AR
SRR ESH 405 mg/L ) PPT W LERFE
PR E,AE 4 BAGHERKBHEFR EE
K. MEAABERBEETREEF RS, #HiF
7 PPT it PARSE B 4 IR RBBERLT.

1

2
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1 REEMRREARA PPT RN L EEREFR EERER, 2. FABHHBMKEETES 405 mg/L i PPT R E4AK;

3. FAREBKAEANA 405 mg/L PPT ¥R LRFEK.
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Fig.4 The growth condition of Neurspora crassa in different plate
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2.7 PCR¥RZE : bp
4 5414 5 6 40 1 AL KD 1 0 30 66 2 R
DNA J # 44 J5 B0 REUBE B HU B 80 B €2 25 1 41 DNA
FE R AREAT PCR, 5 R L 5,6, KEHHAT
HEREY 5 Bar 2B K /MR B0 BY L T R 8%
b BERL B BRHS B o ok BB 5198 oA L 80 1 B, BB
BN EALRTY. Bt PCR M RIER Y . Bar % e
HARMAATEN SHALE , B 2RI AR K 1750 — Bar
500 gene

MBI AL OB BEBK MR & PPT Stk

1 2 bp

R £ 4ADNA +— 11501

5077
4507
+—2 838

1.8 N. crassa ¢34 DNA;2. A-DNA/Pst 1
5§ N. crassa a4k DNA RIIR R

Fig.5 Extraction of chromosome DNA from N. crassa
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FIFAMRBRFTH LBA4404 B Ti BH N %
R AR T — R B R R.
Xt R 22 o oy B AR AR AT R AR AP RO BT LR B - X

SE LW :

1. DL2000 mark;2,5,6. ¥{b/G 0 MMKAE X ESA DNA Y
3 Bar #H;3,4. RELMOHMKREREKERESA DNAY
% Bar R[5
6 PCRyEFHHNBRKRERE
Fig.6 The agrose electrophoresis of PCR production

BEIREN 11 kV/cm B, FALREBREHE, B
7% DNA 185] 9. 8 X 10° CFU; 7E 40 fiE #9 ODgoo 29K
1.0 BE AT, AR R BB, A B
DNA 9.54X10° CFU; 7E— E MM FE A A&
HURSHEREEE VAR, R REEAHERE
By LA EF R/ SRERERRZEREA
HHPXR. AR FE N TRENREBERTES
MR IR IR EEH PPT Mt PR L
i, RGBT |ERE R AKIF#TT PCRE
E G RERY Bar ZEE & R AR B
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