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REF EHM WAL HEHK

(PEBERECESHRAT X 100080)

i B HAoGKIR2.pMG36C EREHELFHAMAAITE. HRTEMELREHLZFE
. REAME 20pg/ml EFEHELIE 1h, qf IR AN E 200 ¥, R, RAGEHS
PR EERB IR ERA BT, Bdi 5 2—3h 678 5 A5 B0 I A 3 Rk Bk
BT, S AR U R REREAERE T4 Xed. ErdtaRtrkd, &
FEEH BIHBWE 8.75kV/em, B 1000 5 2000, B % 25,F F1 2 x B E

EWin AW, e, ik
Z£HoKE Q789

AFEERL. RETIFHEENLSFHEL, MARES L EEH, EAMS)
PERNBUEFFTEENEFEER#ARZ — EEREFHUNBEEAERENER, &
ERFBEAMESTRMEEGERD . & #A T8 B %A %4 53 4% R (Probiotics)
@MY EERY, ETAFE BN TLRRNERY FHEEEL, AN
ARG LRERSGET, ETRANXNED, RIMAFHS FRIEEFROR
RMBEMAZELEEA, LR BEHAEREECNZY, IR, 8, OHEERFER )3
MBI EERFESNERET .. AFHERRERAELRAGFREL I EMRE
ik, HRTAMMTRNRLTES REREREENRERLE, RERERLE
ST RdTF SN, b TREF RN T ES, BN RE RERKE L, C8
ZRA. EAFENEFER 258, RHREREAGT, HURK, 2XHET S/
P X PLAT B e B LR, B T I MR AR 1, AU R HE R

1 Ar#fe ik

1.1 EkAEN

Ve ER 3L AT B ( Lactobacilius acidophillus YJL-1; T B FL¥F B ( Lactobacillus casei )JL-2;
EBEHNTE (Lactobacillus fermenti )JL-3; A7 L1 = 53 B 9 8 ¥, pMG36C-RRFL M A 2k
BhaHER 3.3k N, FEEAB EVIEEE ; pHPSOD B8 H SOD £HE M EA IR, 7
FEY7.1kb, FELBEAMABRIE. pGKI2 B2 EHFN, 0 78K 4.4kb,
FEBEXMOUBENBEEREAHERRC,
1.2 ERENE S

MRS 1 #EYATHAFENIET, & 1.5% 080 E 4k MRS 52 T84 FH
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I 0 0 4 M 3 HEB B . 5 272mmol/L ¥ 8, 1mmol/L. MgCl, 7mmol/L
KH,PO,/K;HPO,(pH7.4); PEB-1 @M ¥ : & H 272mmol/L K #, 0. 5mmol/L MgCl;,
0.5mmol/L KH,PO,/K,HPO,(pH7.4), HHZE M :10% H 1, 0. 5mmol/L FEHE, ML L
Frhw A EEFARCH .

1.3 TRFAE

1.3.1 FREE. AATHFRRIEA Anderson!” 78 KBAT B OB R IR, R A B
k(s sib FE R Z “RUPEG) TLIEE S, BB BB bR = & .

1.3.2 AHTAFEEZEANES. FEENAFEZENH & . FREEEAN MRS EF
B, 3ICHBIEFRLRE, U 2% EFREEA 20ml MRS EFB P, 37CHEIERY 4h
Zdi, WM E KB ODggo0.5~0.8, BLLWRE R, S EBIHIKYS i i 8 ol W Bt SR 41 2
K, HEREDBERET 200l BHFENHET. EFFBRELEAATZEHH & B R
FHLL 2% B EEA 20ml MRS R, 37C B LS 3h, A - ERBEWEFTES
F b — gt R, BRI RS LR E#HT. TERLEAFHEZEN & B
EERYU 2% EREERIEE 1% HEERAM MRS IR+, 37C H# E K37 B ODgswo
0.5 o, WOER AN 6 Sk At R 15 8 oA 7 iR BEAT

1.3.3 Bk BAZEYERAFE JL1, AN DNA A XBHE PRI
pMG36C, & bk e 5% 6 Bio-Rad 24 5] 7= i ( Gene pulser). HEHFT BRI T
BU 1] ORI DNA 5 40 KR IR B R RBR S B, BABHHF P (FE 0.2em) Bk £
Smin, R B K, 57, HE, RSB EKM, B TEEFRF P IMA 400, ) MRS 3F3#
W, HBARBELOES,37CH LI 2~3h, B 1000 B ESEEEN MRS 4R L,
BE3E 24 ~36h, H ¥R L FH AR LHER.

2 HRBIS

2.1 ABRHEREHHELHENE
)

frd &K 1.8kv, B EH 2000, £ &
25y FRET, H1% HERGBLT A
MK BAA E R A A3 JL-1 A, B
Bl R AL mesmesie
ERE LKA X, BRE R EY

Transformants/ ug NDA

0.4 0.6 0.8 1.0 1.2

ML R K A, KA ot e/
ensity/ O Digy

BE7E OD 5 0.9 BFERB R B L X, W

1% HEMRAEMMAE OD 5 0.28~ M1 FREKHAIHBRLERG B

0.88 BI¥s{b o4, 34 OD 5 0.78 BiffE  Fig.1 Effect of growth phase on transformation effi-

ﬂﬁﬁ{t$o ciency

2.2 %E%tﬁﬁgx‘jﬁ‘[‘tH*H'g”ﬁ o Control cell; ® Cell-treated with glycine

B E Y 2000, A 25pF, SR B BHT R G L. BHREMELREN
s R E 2, BRAZECRLAEINEFTESRLE )G LB R 39 i
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I, 7 1.75kV BI3538 % 8.76kV/cm B, RIEB B F L33, B ERMELRET
Reo M 19% HEMARE, SRR EA 5T Fik., 1% HE AL REKB T
R, TR 2 A AN B ) T R L3R 200 £,
2.3 BEX/MNELREMNRE

TERBHILH 1.75kV, AN 25uF R4 T, LA JL-1 %345, NETHFEER
SbFEHy L1 A AL, BB Y 1000-6000 M8 A LA 3, R &
SRR T TR, N B E 1000 FFOERTSE LR B R, BB 7 200 ~ 4000 RS H N BE,
BRI T O AR, B dE% 6000, ¥ (L BCERAE FRE 30~ 100 1%, RLFEH
JL-1 45 2000 S5 B &L 2R, 3 6000 HHFIFE 2B FRE.
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160 L1 150 z.20 2.3 Revistance/
Setted valoage/ky
M3 mEMHERREYER
Bz OEaEWHELHEEER Fig.3 Effect of resistance on transformation
Fig.2 Effect of voltage on transformation efficiency efficiency
¢ Control cell;#Cell treared with glycine © Control cell; X cell-treated with ampicillin

¥ Cell-treated with ampicillin

2.4 AFWREREMELHEYHEY

RRHAEIL 23 FARE N R EEBRAE 1h RISEHEY 1. 75KV, Gz ]
2000, L& 25uF A THbT i, SRR WA 4, LR LES AR, bR
FRE, T 20pug/m! IR F, H U REES,
2.5 BFWERLOERN[ER 10 M2 nfm

A 20pe/ml AT EB R PIAERFNE, REAMFR 2.4 YR EE, 25 LE
5, 43 60min BT REF, BEK T HEINEE FRHaY,
2.6 BEFPEANHELHEHR @

HA T HEB(2.5x ), PEB(2x ), PEB, (2 % ) fIHH I8 Mk X 84 L A a0 M. M
1 5[ L PEB, (2 x Y ri 247,
2.7 HERACEHTRAFARNZELRERZE _

AL IE 1.75kV, Gl 1000, B2 25.F, 8% % PEBL. H pGK12,
pMG36C . pHPSOD FU#f DNA ¥ 1L FRA AL RS BRI 8, 28 2,
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*1 FRAHRPEHHELHENER
Table 1 Effect of different buffer on electrotransformation efficiency

Buffer Glycerol(10% ) PEB(2 x ) HEB{2.5x) PEB1{2x)
Efficiency 1.7 2.3 t.1 3.9
{x10%)
10° <
%' Z 1wl
¥ . !
3 10 //.p/\. T 104
_g 10° -, _E 10* |
; i
=g 1 1 ] L &= 10° 1 1 I ]
5 10 15 20 25 k1| 30 &0 % 120 150
¢/ min

Ampicillin cone /pg-mg ™!

B s HNHFERDMEHE AR R

B4 EFEEENOEENERLERNER
Fig.5 Effect of ampicillin-treated with

Fig.4 Effect of ampicillin on transformation
various time on transformation

efficiency
efficiency

¥2 FERRPOBEHFELNE
Table 2 Electrotransformation efficiency with different plasmid and recipient bacterial strains

Transformation efficiency/trasnsformants/ ug

. Lactobacillus Lactobacillus Lactobacillus
Plasimid DNA
casei Sfermenti acidophillus
{(x10") (x10% (x10%)
pGK12 1.57 2.60 2.10
pMG36C 4.5 6.6 4.7
pHPSOD 0.900 0.174 0.860

2.8 AEARMECNENEN

Stz EMAR, EREETRN, FEEHT T 10% ~20% R MRS 5
W, 37CHREREF—BEE, XEBRHLAIEE, YRk T h i F R~ EBE
AMLEEREN MRS AR TA RSB R, BELEH" . EreeEk e
BEF -EXE RREAHEHEESLEEITCREB 2~ 3h, BEELAHNREE
BRVPHR KA RKELE A NE, ARENERBESEB L 3ug/ml HIE Sug/
ml HEBRTHE LR EREEFHE 10~20 1. AEEREMEHBEENT S, B
FHFE JL-1 24 3pug/ml, TEREAHEMEBAITEN S Spe/ml.

EXBAINEEZEREMNTEROBRRMEEE, AR ERETEEE LT B
HAEERENRER R L RS T TR,
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The Factors Affected Transformation Efficiency of
Lactobacillus by Electroporation

Jia Shifang Wang Yinyu Guo Xinhua Huan Liandong
( Institute of Microbiology, The Chinese Academy of Sciences, Beijing 100080)

Abstract Plasmid pGK12, pHPSOD DNA were transformed into different kinds of Lactobacilius
strains by electroporation. A number of factors that affected transformation efficiency were investi-
gated, Treatment of the recipient Lactobacilli with ampicillin improved electrotransformation effi-
ciencies up to 200-fold. A post-pulse recovery time of 2~ 3h and the use of sub-inhibitory concentra-
tions of antibiotics in the selective plates were very critical for electrotransformation. Several parame-
ters in improved protocol were voltage 8, 75kV.cm™ 1 resistance 100}, capacitance 25uF, buffer 2 X
PEE1.
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