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B, BREMIESNE DNA BARELENE
B R A & EimE

demkFEapeEER L5 100871)

W ¥ ZEETHSOmmol/L CaCl, AbFEH I T WITH (Agrobacterium tumefaciens) DA %%
BEEMR, KBS 0CHKER 28CHREG AT, B Ti R PREE Lok BAT
BT E . ARG EHEEE 10 ~10 " b T 100 kT /pgDNA.
T WM KRS, CaCl BHAE. BIE. WX, . EXeEULBRSEMRT
ACH—20C (W 152HMD TRESEMNEE T T EStEn.

EEYEEFLT, R EEEY T Fob R RSES ARE 8T (s
THRELHAE BERLIEFENSO T MRS ESENXRBER, BT BHEH
Frohdt, AR, &7 200kb 24 MAH Ti RS, FIUH M KT 4L
F T BRI W R A4 LR . Holsters™ & % 527 il T Wik (Freeze-thaw method)
TiIFRSFAETE D, HAERERT 10 ~10"° (HATFRE/BHRFTAMED.
Nishiguchi™ 3 W HET B HE, HHAERDRE 107 ~107%. BRI ZRBEN=FLR
¥ (Tri-parental conjugation) ¥ LAEH 3 #EH, EEEEK @), BIEX ¥R, &
CRFRAERRATE, RE, R TIRREFRREEES A RS, #$AuETR
107 ~107 Bk -F 3L/ 15 G BE 3L, ﬁ]‘?ﬂ% 10° #4LF/ugDNA, 34Lif [ HE 1~5h,

1 #HEF%E

1.1 EHFIDNA

1-1. 1 BERE.YEBEFEN IL B & S5g beef extract, 1g yeast extract, 5g tryptone,
5g sucrose fl 2mmol/L MgSO., pH7. 2. R#IEFES 1. 5% Agar,

1.1.2 4 E.: EHEEY Streptomycin (Sm) ZOOpg/ml; Kanamycin (Kan) 50pug/
ml, Ampicillin (Amp) 50pg/ml; Spectinomycin (Spe} 100pg/ml,

1.1.3 THEHEEH LBA4404; Sm’, Amp , Kan™, Spe,

1.1.4 DNA. pBI121; 12. 8kb M3 T Ti HALER K, Kan®, pE3 + 12. 4kb Wit ¥-& Ti |
B, Spe’, pGEM3IZ (+): 3.2kb HHM TR XM FHRE, Amp,

1.2 TEFERZEEEHEE

URTFH LBA4404 B FEEFE] YEB M EF Sm*), 28 CIREIEHEE ODwid
P 0.3~0. 4, REERT 1 000X g Bl Smin, [ 4/5 BB 50mmol /1, CaCl, IWRKE
&R FAHEAERE LG, BH 1/10 FEEA 50mmol/L CaCl, IR ER, b 100pl B/ 341
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BT 1L 5ml TEHEOESR, ACHBEHEEMA 5% HM%ERE.
1.3 +HRAEERRSERMEL _

B LS EERZEME (Qooul), MAER DNA GRS, 0CKERE 10~
20min, 28 C/K¥E{RIR Smin, 0C%#, A SO0l YEB MkiEsE, 28CHBBEHIRH
(<{250r/min) 1~5h, REREHBEEREESRA T HE Sm fIEH-S Sm Rk
HEW YEB BEEFRE L, 28CHRE 36h AT REE L. 49850 S A
LT B, SRR LT R/ SR BB L FR3/ eDNA FiR.

2 % F

2.1 TERAEERNERRENHELHEN

HEEME T pBI121 B3t ODwo M 0. 1~1. 0 2 [BA[A] 4 4 Wy B & A S0 8 )l iy
BESHBHHAER (B D, 5REYH, K ODw=0. 4 ZHWHEE T/ pgDNA #
BRIRC, AR A R RS AN B, % ODgoofE 0. 3~0. 6 Z (AR, #iLFH
¥/ ugDNA M # 5. 0<10° & |,

107

0s /c\,\%

- ~
orl- /o T~

Transformants // 2y DNA

.10 0.30 Q.50 .70 0.90
ODgon

Bl 1 L T B R R e A
Fig. 1 Effect of the growth stage of A. fumefaciens cells un transformation
ODygos Tepresents the growth stage of LBA4404. Transformation experiment was carried ont
as described in methods. (-—){ Number of transformants per ug DNA (all cells were grown

at 28°C for 3 hours for the expression of the antibiotic resistant gene. )

2.2 CaCl, BEREXH{LHEW

H 0~300mmol/L W E B AR MR CaCl, B - BIALRE, S5REM (F 2. WE
CaCl; JREERE K, RIS B LET B, = 100mmol /L BB A%, LU X BRE BT iR 5+
HALF RE/peDNA R E LT, F 50mmol/L ERMRIB K (>1.0X100, UE
NRETRE, HEREEN (200mmol/L) XEHEF. XRHEEFTHEEABNE
ST /pgDNA {804 B 7 77 8 B B S5 B5 Wk B CaCl, RhBE[ % T 40 B P 3R B H05 52 R HL AR
HeRLE |
2.3 HIERTEMMEEIEEXE LR
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Fig. 2 Eflfect of CaCl; concentration on transformation

{---): Number of total recipicent cells.

SRWRT ER. KiE (0C) B - 20C M &S Tl &1y LB EEZ S0 H
LR GR D, ERRAMFHEFHEZ AN FOBRERERER Q0CER,
TMARBHE&EHZSHHBEAERR 0C™, —20CHKRANAEEHEEH TR, mH
I M KB SR DNA e /) BERRR, S CaCl, 2B R0 BT 5 40 M B &b
B A R E T A,

*1 BBREEHBHEERNEESRENHTEE

Table 1 Effect of temperature on transformation

Temperature Number of total Number of transformants Translormation
/T cells/ml (X 10°) /ug DNA (X 10%) frequency {x107%)
Room temperatute 1.7 1.4 4.3
0 1.6 0. 80 2.5
—20 1.4 0. 05 0. 1%

A. t LBA4404 cells were grown to about ODggo 0. 4, then placed at different temperature for 10min, the pellet was re-
suspended in 50 mmol/L CaCly, placed at the same temperature for another Smin, and the next steps were the same as
the pratocol described in the materials and methods. Transformation frequencies are expressed as the No. of total
transformants over the No. of total recipicent cells.

2.4 JMNEDNA ST HERRSHEAKERNERNEN
ERWNE 2, LR OCTES, BERA 200K T RFMFEK. BREET
1 MBS, —20CHIFRET IARES. SHEBRZEMRNABRER ML, M
—20°C &b IB M BRI,
2.5 HAGERASTHEENE
mﬁﬁﬂﬁmﬁﬁﬁﬁ%&ﬂA%Eﬁﬁ¢ﬁﬁmmm%zm#%ﬁ% FREA
AbEEEY 28 CRVT THAL AR (2. 4% 10° #5{L T /ugDNAD, W 37TCHER T 1 1&.
ARG EHAHERAEEE 107, HATHEMAREEWEE TREHERLFR/
ugDNA H 5k AME A HELTET 2~4 %, RERREMRHGE, #AeERRE
RAEFEABEME 1. 2X107¢, LT /pgDNA HATX 0. 40X 10°, XPMFRFE LWL
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WU R TRER,
' 2 HheAAENREHER

Table 2 Effect of conditions on iransformation

Conditions Number of tota] ~ Number of transfor- Transformation
Incuhation tempersture when compe- Frozen by  Temperature of  recipicent cells/ml mants/pgDNA frequency
tent cells were mixed with DNA/T liguid N2 heat shock/TC (X10%) (X 10%) (X10™%)
Room temperature No 37 1.8 0.24 0. 66
0 No No 1.6 0. 40 1.2
* 0 No 28 1.4 2.4 8.3
0 No 37 1.6 1.4 4.3
Yes 28 0.87 0. 60 3.6
Yes 37 0. 95 0. 87 4.6
—~20 Na 37 0. 37 0. 003 0. 40

Frozen by liguid N; was done before heat shock for 2min.

% ; Standard transformation protocol
2.6 fOAYEBiEHER, 28T
B EILRE )
WTLEFENERENENR,
PR AR TR —EHE, Frid
W2 T I A 500uI YEB Wik i3t 25
1~5sh ¥R E (3, ZHRL
MEEARETE 4. 0X107Y, HEAK Recovery time/h
¥ 1h ERA TR MR B2, 5 B3 HLFERNRESELER
¥/ ugDNA {(EFEREFE 1. 3. 5h B Fig. 3 Relation between recovery time of transfor-
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. 5 P mants .
SrRIER] 6. 0107, 1.4X10° M1 2.1 and transformation frequency
»10°, *%5& EF';EE&T i%?’f: 3h, The tubes were shaken at 28°C for 1 to 5 hours after the
2.7 DNA j‘mkiﬁﬁ{t H"J%Iﬁ] addition of 500u] YEB.

(- « -); Transformation frequency

A ODgoohyr 0. 4 Wy BEFF B 4 44
BB 2R, 2FMARRERSN DNA, 253 sh St ERE, Faiatsdx
EH W% 3 R A A TS0 A pBI121 BORLE 2000g 47 AHEE4L T /ugDNA {Hik
BB, USRS DNA B 38 e (08 2R 50R B T B, 1 HT R 2 35 4 B A 32 B 0 e
A 200ngDNA Bf TR M. '
%3 DNAMABHHELHRE
Table 3 [Effect of the amount of DNA on transformatioa

The amount of DNA/ng 25 75 150 225 300 375 450 600

Number of transformants/pg DNA (X 10%) 0. 96 0. 96 1.1 1.9 1.6 0. 28 0-14 0. 07

# 1 DNA was pBI121 (12. 8kb).
2.8 MEHARHEHEXELH TN
SRNBERT T 4 CHEMN — 20 CURTFEY TIBAT B 2 A2 75 41 M B 0] ) RE 2R FL 4% AL B R Y
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T (H4. 5. 4CF, BRSHBMAHBERRE 2h NEF T, BE 2h B RHFWEH
B 1/5; LUGHE 48h AERBERE 2X10° #4kF/ug DNA, HAE 9~15h [FH A/
BEF, B 4X10°; E 48h UGN TR, = 9éh ERAWHBH 1Y% (E .
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Fig. 4 Effect of time of storage at 4'C on transformation

The competent A. tumefaciens cells were placed at 4°C for different time before the transformation experiment.

Wt e 2 - 20 CHRFI R S MR (B 4 2d mEXREZ, 1FHED

H 1/3, HRUG R #2453 TR,
15d W ¥4bF/pugDNA HE HE
WK 1/50,

2.9 HHEZHEHATEER
BEROER

9 pGEMB3ZL (+) M
pE3 RFE M T T H#LT
%, H89 T A5 pBli2l #4H
RHWER, HACHENELIX
10° ¥4+ /pgDNA A4,

3 it #

Holsters 2 fl Nishiguchi %
HERAMSMEEEER
10mmel /L. Tris-HCl (pH?7. 5) 4k
HEYIH, BR—70C (MR &
% & 37 C#ili, Nishiguchi B
AT EEEREMA YEBEH
PRI 12h, REFERMFELR
i HEELT 1077~107%4%4k
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Fig. § Effect of time of storage at —20°C on transforma-
tion

The competent cells were mixed with 152 glycerin immediately,

then stored at —20°C for different days.
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FR/EHBE ., RITGEAMNEREERT 10 ¥4 TR/ EARY, vfB5H 10° #{LT/
wgDNA, T H & EE k4, ?X%F&E—Hﬁ%ﬁkﬂﬂﬁﬁ R ML E 1~5h, %
fLEBRXKRIL, ZEEER.

BRI EEHAN SRR EE R 3 R B0 o ok T HBR & bR B Fmd | 41,
X (E ¥ bt BREIFE 2d ZATHI AR, TR AT O i R @ —# il AL A b i B[] . R
AEFRefEIRHETHEREEAN Ti R RER IR, XER=FXR L
B HG R FE LA

EEIUEW , 50mmol /L CaCl, B ¥ 18 T AL B AT A TT I B R ER LA FEN R
T, MEMEET E. coli IMIHALAY CaCl, B B Y 100mmol /L. CaCl, &
0°C Ab 38 HE B % T AT B AN BRI BB RN .. B, REEMY MEREE LA E
BXSHERSE LA TEL, WL RFRRY OCTREN, BEBS—2005%4
THREEFREW,

XEACTTE AT R DNA 25 TRHBE Y EE, WEVLE —MER &K L8
Y S ARk, pBI121 $54kiY LBA4404 Witk 3N B 2358 T AL FE 1 bk

£ F X &
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Rapid, High Efficient Transformation of Foreign DNA
to Agrobacterium tumefaciens

Cui Wu Liu Wei Wu Guangyao
{College of Life Science, Peking University, Beijing 100871)

Abstract A successful transformation of Ti plasmid vector (>10kb) to Agrobacterium
tumefaciens (A. t) was described. Competent A. t cells were prepared with 50 mmoi /L
CaCl, at room temperature and transformation was done in ice bath followed by 28°C
heat pulse. The transformation efficiency is 1()_"-%10_5 transformants /recipient cells or
10° transformants per pg DNA. Moreover, the effects of grown stage of A. t cells, con-
centration of CaCl; solution,temperature,liquid N;,heat pulse,recovery time and storage
time of competent A. t cells at 4°C or —20°C (mixed with 15% glycerin) on transforma-
tion were studied. '

Key words Transformation, Ti plasmid, CaCl,, Agrobacterium tumefaciens
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