4% T P8 3 1103),245~249,1095
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R T L B S R R AL v g A
AR B B orE WX

CRE RSB SE M R0 6% 1000803

# E LUER PXZ10145 Rl L R R R A W B, TR T R i di it b e s 4
B 400 BB IHE 75 8 P S0 HAT RSN Bk RS FT T i dv B 1L, % LA 48 DNA
HEFT L AT He (R, LpgDNA ot 6 b 32 B R W) 3K 50 8 > 107464k F . {E /A R 1§ DNA R, 881k %%
EEHATE M 10°~10° 1§,

A BREEE SEESHL AR

"ﬁ’ﬂ‘j‘fnfﬁfﬁ“ﬁﬁﬁ%@?ﬂ}ﬁ.(Nonfpathogenic coryneform bacteria) 8230 5 &R DNA
FeAb T —ER WA RIS 5 A b0 DR 5219 P9 28, [ 4 DU iR Ak 2 5 40 ik 3 L o
T TSI B A M R AR AL PEG 4 S 87 DNA 324079, di FHOR A3 i
BE S 77 TE 3 301 B8 T RR (Moycoli eid Y4 R, MR MBS 1R B — bk, B ok, fE il & 1%
REMBFEBF AN, FEEHEEFRIRTEME R Z G R H AR > 200 18 8
30} o SR P~ B SS R K AN 1pgDNA B — R 107~ 10° Bl T, 7 Se il
B 1ugDNA LTI RE 10°, (i FROF P46 R A DRI & 5 900 R LS ML 4
Bef A4 C— A 4~ 7 D SRR R, BT R, SR B T 0 38 b 07 B iR N T R R 2 S B 40 - 2
HRRELE,

fe e L 7 % b (Hligh voltage electroporation ) 2 3 s % 22 4 47 M i LA — > B 0] % &
EL i b o AT 35 S 400 06 S 02 7 5 5 4 DNA 43 FE 0 A% 4 0 vl o 4 1b B IR W 50 B
TARRL KB HE1EZ A B R AR F] 10°~10"/pg. %77 38R I F HobR 2 4n
WRAE 1989 SFLUS , iy FAEBE b R T H] & AR B, B4k T4 1€ RO, 10gDNA 405
B 105~ 107, HE F RIS r L TR W Dh o bl T E R

1 AR

1.1 EHFOFE DNA

P 18 H By (Corynebacterium crenatum ) B9, T6-13; 3 (0, 58 #F B ( Brevibacterium
Havumd075; & HRR BN W (Corynebacterium glutamicum) 10147, X BB B h 2 S B B
B 1014~6T SR FALE B FE .

Bk pXZ10145 B35 E T M 1014-6T HE 770 4. 9kb /NEEL ™9 45 805 22 510k
HH,pSWY902 & iy KB #F 8 BB pACYC1I77 il pXZ10145 # EcoRT-BamHT F B Ba i
eI P B AL, L 0 R B0 AR R R ) A AR 2 S T o Y S S

ﬁIﬁE@%ﬁ#ﬂ#%ﬁ&ﬂ#hi BT,
HXT 199348 12 H 12 B ¥/,
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1.2 EFEfus bk

LB S#EATEFEER & 1 WBUEAE K LB 358 T 540 760 7% 0 41 i
WG REERCRE R ETIFE S5 — Mk . AEE 20pg/ml, RAPH K 20pg/ml. PSB
S 272mmol /L FEEE, Immol /L. MgCl,, 7mmol/L. KH,PO,/K,HPO, (pH7. 4), SOC
B 2% E A, 0. 5% B fE Y, 10mmol /L NaCl, 2. 5mmol /L. KCI, MgCl,,10mmol /L
MgSO,, 20mmol /L 7 X4,

1.3 Z®AK

1.3. 1 FURC R B 4 B BN B O A BR PR R B, 3R CsCl 88 BE R A Blidk s K
Jo FF B B RIS $E i, RNase BB )5 LA PEG UUTE 7 1 2002 RNACY BB Bk &
SRRk R

1.3.2 BB AR AFT WL, SRR A B MBS 10147, Bl
DNA J& 1014-6T Fr#£H0f) pXZ10145,

PRI RSN 2ml LB (AR E P 0CRGEFRIH KB 1%~ 2% A
50ml LB JE3R IR, % 414 1 F ODgon 0. 15~0. 25 Bf, B O BB B0 TR B
$ 1 50ml Immol/L Hepes 48 i — ¥, F ) 25ml PSB s e — K , B J5 8 0 F 3
BB A 0. 2~0. 5ml ] PSB 4 vl B R TE 40pl He 4% 41 HL Bl v i\ 38 B DNA (—f
DNA EHER AT 5u), FAEOCE PR G HERKBTIE 10~20 min FHEM
¥ B 0. 2cm B ANAR P 8 IR IK i L S H AL LR Bio-Rad 25 7= il (Gene Pulser), Hiiy
AT 2 2. 5kV, 25uF, 200Q, BHLET ] 2 3. 9~4. 5ms. T EILEIM 1ml SOC £
MET AT RE M NERADECEF,30C T R RIR— B E] L B 100p] 3476 1E
HERBEN LB P 1,30 CHEF 24~36 h, iHEEA TR ERILKE,

2 ERFfE

A [ Sh4RIE 0 AN BTSRRI T I TF &40 LB R BiE 8 S BB
W 10147 X EETH (ODwo[HE 2 0. 20 3% L K H A DNA Bl B2 BT 1014-
6T RN pXZ210145, MG MM S 515 & DNA RS JS IO 0. 2em B HL 3R 7E
12. 5kV /em, 25pF R4 P Ridr, FES 20pg/ml FE RN LB P4 LifERbF. KX A
LRI TRATR R ERG R 100~10"ug, XRPELELR ZATE
B DU — B S VR R LB B R A 2 H 8, FE A EE
RURFEHS LB PR LI RN TF. SREN. WS ZR RS ERR,
BF 109~ 10%/ pg . T H & PR T EE R FEE 10pg/ml WE L FRER N, &
AR b, RE TR TR ﬁzﬁ?ﬁt#%ﬁk%ﬁxﬁ%%&ﬁ&ﬁﬁ,nﬂ
2.1 EFRFPHEEBRENRANENE

FAMETNE 10147 SR EKES 2/~10%*ﬂ‘ﬁ@r&§ LB s, EEFEHRA
HEEAWR T, BB EE T AR NSNS, A ERREET 6 WG, B
AT R (8 1 H R B IR A S PTG D-TF S ER 8 A\ 3 25 T P Y 40 181 Mo B o, 9B i 2
AR OB S5 1 R PR A F F i A0 B DNA BEAE 25 5 Hosf N 48 8 77, Haynes 4
MBS T B T ARBL A S0 45 5 TR TR B S s, AGE B (dmg/mD B B
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i i

ERIBREHERAOFEERASERKRERX —ARHEE, ELB P — Bk
AV HER, KARE 2~3 h AR ERETEF AT ODW A 0.2 R

10 -

Transformants /g DNA

8

Conc. of glycine {4)

MM AEREHEBRRET

& 1
b iR o R A& 08|

Fig. 1 Effect of glycine in the growth on trans-

formation efficiency

2.2 HEEREARGHXMEARESR WD

EH AN HEEY LB ERBEPEFEEERE L KN HI(ODwWIE 0. 1~1.1 Z[H]D,
BOBERE 2EANRRREEFEH T REEA. 0B 2 FiR, SR EN T
(OD 0. 2> 40 M Rt R &m0, W8 2 X 10°. B OD {8 3% s (LR T bk, 4% 3 24 40 Mo 55
FEMNBEAYLG AR ETES TR, ODwik 8 1.0 B BN EHAE OD H
0.2 Ay 1/100, Bset fl Britz RHL, & EEEATH AS019 ZEAF A KA PIRE T EHR
RLA B TR X AT AR A BB S B A — ﬁTﬁ‘éH’]ﬁﬁ%“”

2.3 iBRBEIREFIDNA i BENE L HEL

AEEETE 10147 352 OD {4 0. 2
A B R v R A IR R B S BB, 4
S B B {4 B (40uD) 3: 0 A FB F B 19 DNA
TR, R NE 3 BN EENN
W T RET T RE. FEREEE 1X10"/ml

B, $ AL E TR E) 5 10°, T4 M

BE F 10°/ml K. ¥4 R A 1 X 10/ pg
DNA. FrATEERE 7. &2l BiRF A
R F R ALY 1/200~1/500, LIRR B A BB
pXZ10145 DNA X 45 FER T & 10147 3
Fregdb i, R 0L IE 4 Bk DNA {65
B (20~ 100ng), b F B 5 B H
DNA BESMXE . EHME 2X10°,800g
DNA B}, ¥4b 3Rk 3. 2X10°,

2.4 BESHIHEEXNEEHENRZ R

o ERHF Bl

E 2
Fig. 2

e

Wwe

Transformants ;ug DNA

™

1yt 1 : 1 ! 1
U4 04 0,8 1

Cell density (01,0

TR et A ) 4 o e AR R B Y R

Effect of prowth phase on transforma-

tion efficiency

o
Z
20t
%
R
#
El
£
% IDJ | -
3
g
)

10! =

S | )
1® ! 16

Cell density (<CFU/ml)

Bl 3 [0 A o BE X B A 3R Y )

Fig. 3 Effect of cell concentration on transfor-

mation efficency
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a / -«
3 4 — 80
o 3 %0°
g 10° - & —
2 g | BRI
2 £ =
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) b A
3 £ 10— - 40
T
&
1t
1 ! 1 - 20
' 14 100 ot
DNA (ng) L L I !
Bl 4 ORIE DNA s w58 1L B3R 49 Pots 1 128

. , Field strengthfkV-cm 1)
Fig.4 Effect of DNA concentration on transfor-

5 NE IR SRS

Fig. 5 Effect of voltage on transformation

6 5 575 » 4 AL AR B W L 55 R 1 T efficency
BT T 0 1524 W 37 9 B 5 7 12. 5KV /em A. Vital rate( %)
BY WS F b L 55 5, M R SR BE O S, A B B KRR L 7 12, SkV Jem B, S BIFEYE
FRHF 12% %4 . BERH RES AR IE R S0 5 Sk 55 18 B
P B A BT . R LR 2 A o A o — A B SR T 0 T B0 L 3 R (10~ 12. 5kV/
em) o A B PR AR FE 4+ T 4 B ) B o D A B B I AR B R S T
SR T o T LA L TR ey, B L B S A A B, — B TR RS L, B R IR A
ok B AL ARt KW TR
2.5 TEBMABHEEMEANEN DR

1 FTFIEAR IR, R pXZ10145 FIEEAR R 10 B R B4 T SR TR
R B BEE #4609 2R 5 A T 5 B0 5% 0 DNA #5420 3 47 51 U DINA 5 b3 38 K 3 & fiF
Haynes fl Britz X W 5 TH DNA ¥{b8 & —EEK 100 42,

F 1 TEBEEEREESEE ARG

Table 1  Effect of restriction and modification activity of different strains on trans-

mation efficency

formation efficency

Plusmid Source of . . Transformation recipient
DNA C. gluta. 10147 C.crena. B9 C. crena. T6-13 B. fla. 075
pXZ10145 C. gin. 10147 5.6 EOS 3. 1x10* 1.9 104 1.3x10f
pXZ10145 C.cre. BO 3.4Xx10 2. 7% 108 L. 1X10% -
pXZ10145 C.ere. T6-13 2.3x 10! - 8. 4% 10% -
pSWYO02 E. coli 1.2x10% 2.4X10% — 9.3 10?
pSWY 902 C. cre. B9 8. 910} 1. 6 10° — —

2.6 HeERMHERENZD

MW ERHZE, HEM SOC EuHHE 30 CRR—BH N, SR AH s E%
B, AR 2 FTL, B PR AR (6 A, 6 A sy T S BT L T3 B U] g A4
M G I8 K 0 330 U580 A S0 R P A LB (6] o, 00 9 0T FF SR 4 B BB A . Haymes
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i Britz 1A, 32 W1 i #  RAFR B0 1 B R U CE R B A ol MR R R — B R, AL B
BLURE™, RN Lierh, —fhdiis , MATER B4 30C T RIE 2~2. 5h,
F2 FRKERHEMZARFEORE

Table 2 Effect of incubation time on fransformaiion efficency

Incubation time(h) 0 0.5 1.0 1.5 2.0 2.5

Transformation efficency
<10? <10 2. 0X 10f 8.1 10% 1.7 X108 3.2x10°
(transforments/pg)

A THAOTRPTEEERERY MmN ENEZ FRHEN
WHTES 10pe/ml FEEH TR K H B AT TS AT 20pg/m] EFEXTHRE
HIELH 1015, FHIIRH pX210145 LW EBERHEENRELDFF —NMERLRE.
% 1014 ~6T (5 fiks pXZ10145) A HEE T LHEE S 50ug/ml WEEZH TR
Bf I BT B & 10pe/ml BB E T RS soug/ml HB XN TR, W
AR ER, AT AL 7E 100pg/ml §5F i EAK, BEAX —ERlEg, RI1AN . 205
o, 17 548 A £ ol 00 A0 B P A e O R O R R B LY M R MR E R B R
AEE TR I L 75 I E S B um R R

& E X W
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The Factors Affected Transformation Efficiency
of Coryneform Bacteria by Electroporation

Shen Tianxiang Na Shumin Xiao Wenzhong Jia Panxing
(Fnstitute of Microbiology, Academia Sinica, Beijing 100080)
Abstract  High voltage electroporation was performed to transfer plasmid DNA of
pXZ10145 into d[ffereﬁt kinds of corynebacteria strains. A number of factors that atfect-
ed transformation efficiency were investigated. Cell grown in the presence of 4% glycine
and harvested in the early exponential growth phase (ODg, was about 0. 2) was much
easler to be transform. Transformation efficiency of up to 8 10° transformants per ug
plasmid DNA with hemologously derived DNA was obtained. If nonhomologously de-
rived DNA was used, transformation efficiency was 10? to 10° times lower than the for-

mer one.

Key words Coryneform bacteria, electroporation,transformation efficiency
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