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1.1 B0 R

1.1.1 B A S8 ( Bacillus subtilis )DB104{ his™ &apr A3 npr R2 npr E18, Km®) ; 4%
EFT B BG2036( A apro84 AnprES22, Km®) s # A E BR1S1(try met ™ lys™ , Km?®) ; # &
& 168(tyr ™, Km®) B A L 2| 77

1.1.2 JR . pPRS(Km")E HEE K ) EA KR, FLBEHE,

1.2 3R

1.2.1 Wifk$Es£3E. LB F Spizizen AR IR (MMM, BEMARFHEER (KR
YN 50pg/mL); T 72 # 4T DB104/pPR8 350t 4 LB H A KK E A 10pe/mL ¥
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Km, & MM FITA KK E A 50pg/mL #) Km,

1.2.2 FEEEFEE . MM {0 Km B2 E Y S0ug/mL #9 MM @ 4 F4R H T T/
Bl & 1.5%BAsE 95 LB B FR A FREAKSEABFAL.

1.3 H&E

1.3.1 fEFR E#fTRY 3 DNA B R% 1L R LB 3 MM FIER R HUE <,
BT F B 300pL B 5 SR 100l #1k DNA(~0.4ug/pL) B &, T
WA RIS SR 2 TR, 37C 3 3F 30~ 40h M B L F. TR LA iR EY A 100pL.

() B W 5 DNA IS WR S GBS TR E TR (b) B HE BZE B 20min /5 HIRAF
VeV (o) IBSEBEZ R 20min, B4 THRF TR, FEZEME 20min 5 EE T
AR b ¥ 100pL B9 DNase # (DNase F1 MgCl, B2 34 & 41 5 K 50pg/mL #4 Smmol/L);
(DR EAEE RME 20min J5 0 DNase &, 37C #18 10min /5 & FIAERFH;(e)RY
BIER Y B4 PR d N DNase #, 37C AR R 10min S5 T8 T4 ;

1.3.2 VR TR M MR 8 REL R ARG IR IS SR 2 BIE LB Al
MM hEEF A EE R, B TH SRR RERRB S, A TH N RS FE T3,
37T H5 30—40h M B, SATH LA &Y N 100uL,

(2) S WUIR SN A T B T4 (b)) U5 B 2 1R 30min 5 HIEM FRE TR, 7
fERE I E 30min 5 ST TAR L% 10041 89 DNase 1 (¢) E#IE 55 & 18 30min
EHSMTEETR, FEZEMXE 1.50 EES N TR LR 100pl # DNase #; (d)
BOBEZEEBE 30min GHATRETE; (QBRESEEEEEE 30min /50
DNase ¥, 37C AR 10min FIEHA FEEES; (DEBREINER Y RLETE e I DNase
W, 37C R IR 10min J5 B T 2 & AR ;

1.3.3 {4 DNA R JFE DNA WIRBURUE T . 2 BCHk[4]3#17 .

2 EXRFoM
2.1 FHIEER LEAESEREREL

o 8 RS — AR K T, TOORIE T4 B A W F R H Rl 1L 3
A e B R B MR AT A O A1, — ARV M BT TE LS L T RO I B3, b T UREAM
(78 35 B AU B A DR S R T, B FRTE A F R A& FMESRRFH LHTE
REELEISRBRE LER, R BG2036.DB104/pPRS 4 H11E LB s34k e B p i 7R %
W R, R R T 1.3 IR A T ER 300 B S RAN
100:LDB104/pPR8 & BG2036 B & DNA(~0.4pg/pL) B H, WA F I Km BI&RE R
50pg/mL B MM ZEE-F RN R A His* . Km® BFLF.

=1 RAN d BEF RN REEIL RN, B AR AP TR
B I DNase 281 2 BE, 1 e J9FF DI DNase 1T, WAL 2 S JdIBSER
AL EH, BSR4 S DNA RSB LG AB & TR L, ek r i
e Wk B BART, T L 7EWAA i FEA S RRER LR R A/ LB B3y 0k
LA A8 @ i A R AT e €k DINA BB6 4k, BIiE B I RERY SR F BUFZ 20min J5 I DNase 28 1
54k ATE (FTEE o), TR By defaih DNA 5533t 5078 &, 350 Bl 10 WA R B 4 2k
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Table 1 Comparison of B. subtilis undergoes natural genetic transformation under liquid and solid conditions

a b ¢ d e

Methods™
Averaged transformants/ plate
plasmid transfortmation BG2036({ MM) x DB104/pPR8 DNA NDT 2 ND 1 0
BG2036(LRB) x DB104/pPRE DNA ND 4] ND 0 0
chromosome transformation  BG104/ pPR8( MM} x BG2036 DNA 93 451 80 11 0
BG104/pPR8{LEB) x BG2036 DNA 60 150 6 0 0

* The methods were detaied in *Materials and Methods”1.3.1; " * NI»: Not detected
FTITRHEFESRARSSHBETEAT —EER, MEHSHEEEATFIRPRE TR,
+ s R T B N R, B AR S MR T B RE L. A o B
BEARN d B8 2 MR, BT e R TE TR b 7 75 ALl ¥ Ay 45 3R 1 #) 22 [A] G REL
A, i DNase 9 1E B K BEER .

H BT B B A AR B LR B R AT S 6K DNA B AP LR RIEE L
DB F A E BG2036 4k DNA $5{bEFHBREAM BR1S1 R KRAR T &£ 28
HESC (45 BB ), M H 2 F 0 DNA #8103 28 To 8 B A8 9 1 1 78 BV 4 {4 T
B B (% T4 4 DNACE 1), X774 BB L B (LRI Bk 8 3t R el
2.2 ARETREAENDEE B RFEL

i DNA BB E, FTl £ 5 R 8 e bl % & 2 % H 3% 8 DNA, # b B —fA
W DNA {EEgRE, EERCHIEREEW, A OHEERE - EMNEREHTH
AW DNA, theb sy B REEE, N, AR DNA K4 T, BBRELE
T AR EBREFRICHEsEET ¢, MESMEF TaAE MR 3 REEARY
BREAE S 7R R 3R g A G R T AR W KR
%, R AHESERTREWEENE, 2581k, HEmRE LRSS _BEA
TR AR TR DNA RSB &4 FETHTY, BT 7 FiXF 4
kT R T R RE B _E AT, HF S0 BT A A AT B, R TTHE BG2036 AT
DB104/pPRS 4> %7€ LB &%, MM & 3 B o dic 4 (K, bR Amares" s 1.3.2 Frdly
HeAE I Km #7 MM %548 FHr LR #F A A His* JKm' ML T

%2 RAHBEAGREGRSTATAREEHEL

Table 2 B. subritis undergoes cell-to cell transformation under liguid and solid conditions

a b c d e f
Methods ™
Averaged transformants/ plate
BG2036( MM} x DB104/pPR8{LB) 26 10 36 53 5 2
BG2036(LEB} =< DB104/pPR8{LB) 350 159 164 200 78 54
BG2036( MM) x DB104/pPR8( MM) 300 137 320 350 159 105
BG2046(LB) % DB104,/pPR8( MM} 1255 1100 1300 1000 450 427

+ The methods were deied in “Materials and Methods"1.3.2.
5% 1 PHEHAE R, B2 PFE o AR K AMm ALk, w7k { AR
11 DNase ¥R X R, HOBE e BYSER BT LR BUX 48 3K 58 T8 2 FE AL AR R JL P52 A
6], 3 oL - 3% 3 N DNase 56447 1R, (EiX B AR R AT AR, Bk X FhBH ¥ B
HRRELRSEL, #F ST EJTERETRES TR c HESR, ATUMAEBER
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HALEBFT, A DNase M BEEERMEETFRAE T 2B R EN, X—HH
A LAE B 3 #24 DNase BUR, 8B T 8 A5 40, HR B TR A 53 DNA g
YER A 8 I A B DNase 3 A fE5E4 R SAL B 89 647 5 55— 77 T80 01 T 4 BRi X o 40 P )
MRS REF EEEREEETRE, MERERA FXFEE MBI ERBEHKFRER
. W ASH—F HEFE o d MR HE, Hika REEERREASE L HRA
A, T B c BXE W IR & 3R4F 30min EEBRA TR, BEREXMAE{L TR ITER
(SRR e i L

' JiB. pPR8 & ¥ Pseudomonas maltophilia W) 5 F B % B 16 A 2| & & pUB110
(Km")W Frggade &80 E A ok (i B 28 T pUBL10 1 mob X)), FFELFR
A His™ Km' WHEATRUERREE LY His" BEE K AR pPR8(Km") B RF{LAY
R BTAEORABMIH B E T ROA DNAKNKLFEERE -RER Tza T
B DNA B tRssR 1, BRI it b Btk R b5k B 2B 47 M BG2036 et
% Ay His Z R[] DB104/pPR8 M5 .. X445 ¢ & IR 38 B i 6 k5% B AR 4%
A DR A F o R B A B /D AR I A5 B T A, AR BE LBk BT 300 4
LT A, 90% U EEEE B AR 1, EREVIZER 50 5 BRAEFT BUOR R, ACER 4
R S F B /NS DB104/pPRS A B & AL,

Rk F3 BIETHREREHMIMERSH DNA B BEE4L
'/,"ETHE%EE:HE Table 3  Cell-to-cell chromosome DINA natural transformation on agar plate
IFHQJ:ZV_:EEB{J DBR104(LB) x DB104(MM) x DB104(LB) x DB104{MM) x
41 i o] e e 4 168(LB) 168(LB) 168( MM) 168(MM)
DNA E % % Averaged transformants/plate 103 312 331 > 1000

b, 8114 B AR E FEiRC H AT TR A DB104 #1168 B #k4r FI4E LB 2 MM i3
MR, AR SERESE 100l B A BIRA MM FiR, 37C #3% 30h B X
AR AR ERSFERUNHEE T, FHEHBTR L EFEARIEFDH AR
L hER TR LBIEFH(E 3),

3 it

Lorenz % HE AW TH A LAETEM AR, B. subrilis TER-BWHZ A E
B REIENERREBRMATE 2550 0, AWK ERLIEH, FHRRET,
B.subtilis TR LM AR EHE T TFRESL, HEESANAAERIRZTEYN
LB Eapdg ! i 8 AR B WRIRET T B RN, X B. subrilis ¥ M
REHECERZISBELEANENEAR L AIERSERYRERLEEE—EHER.
Pauline % W ZFRF FEAEDERT 2 RARE ST, HEFARHRBTHE
HER, ANTEHHDREN RN ENFEERTEPEN EFAHFELH—FEK
U0V T B subritis B MM RERILEHOEBTRFERXEFRBH I EER
W, 2, XAEAYRT N HRE O REFRAEMNES RIAWE P. stutzeri U R
Acinetobacter calcoaceticus " I EUH R P HEFTHEWET .

S FE DNA 34 10 FOE ik 40 M (8] 3% fib 02 38 %% 1k 2 FEREFT 25 7E N 1 DINA 452y
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BOTR AR EREAFR—TF MR AT A, AXRER, B. subtilis 2
5 B R BB (B b E B4 W B AR M 1R R DNAD S, T AT 7T i 45 R SUIE
B, B. subrilis BOALMUA B RS L E B R ARG TR L, BnE Y RO 20T &
N B R PR RN N EERR.
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BACILLUS SUBTILIS UNDERGOES NATURAL GENETIC
TRANSFORMATION ON AGAR PLATES”

Chen Xiangdong Chen Qi Xie Zhixiong Shen Ping
{ College of Life Sciences, Wuhan Universizy, Wihan 430072)

Abstract: This paper conducted preliminary investigation on natural genetic transformation of Bacil-
lus subtilis on agar plates. The results showed that, under same conditions, the natural transformation
of the strain on agar plate was much more effcient than that of standard liquid method, and the trans-
formation system could sustain higher DNase concentration. In addition, that the LB culture, which
usually did not supprt the strain acquire competency, could undergo transformation as soon as it being
spread on agar plate, suggested that the natural genetib transformation of Baciflus subtilis on solid
plates may be different form the standard liquid transformation method. The cell-to-cell transforma-
tion between strains having different genetic makers could also be observed on agar plates.

Key words: Bacillus subtilis, Natural genetic transformation, Agar plte
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