B o1 (5D 376—383, 1991

Acta Microbiologica Sinica

BEFRTAEEHARGHRE
wAH  &EH HAX

ChE A R EHTIFTN LT

Ll $105DL:1t 4 HERAEAMEA ¢105535 f 9105536 RFHIREE AN
B T . HEHMEPRAR 1kb F B ERY cat, HERRT_EFEEILEER L&
T e T P BB A R BO . @105D1z1t B Smal EREDN B DL E ZLBHARNRE=
i EER. 5 cat KEFRMSIAMNSE— BamHI f1 Xbal fr A7 L 75 DNA BUfE
ARG, EEIEK DNA iR R M R B Fike ik ¢105835 1 9105536

E{E AR ST A R KO RA TR

RE A RIS T SR B B ISR AR

SEkSkiEt, DETEEARE
HO b R B R AU R, SRS,
Fpprp MMBEATEFERAKRP, B
il EEp bR e e O T
EREEE~DEE R kariE, 1979
%, Kawamura 26 “JENEHER 1L &7
(prophage transformation )}, FFEET R
s B A B R T 2R AT B ST R R R
TH#e, ZLGEED, SR EHEN
BT —F¥aaAREEN EE R H
17 S

ER R AEHEFEAEEFRETER
e THEAREE D, ARE T LIENE
Wk 105 EhiemEdiik 105Dk 2§ [E
dakk, 3 DNA 594 cat B CkH &
#o%% R H FRL pCl194) A1 BamHI,
Xbal B30 SR DNA BT EA,B
B s A S PR BR jE——cat B B A1 8 —
BamHI, Xbal A ;I E AN H IRk 105535
F1 $105536,

e
(—) EH RRAEEECLE D

(=) E7E

LB BTk, BHEHEEAERNE
;s 4 X SP T HSEERFARZSAR
poEl &, SMM #Eik, SMMP. PAB H1
DM3 RERLETREFBHEER £ R
Kb,

(=) &

PRI A IS, DNA RE&E 1 RAE,
T4 ZE35FiWT Boehringer, Biolabs; ¥
B 4 (1158 B & B2 Sigma AR5 PR
REEEFRMECERREEEn TER
FI(SABC); £ 21 & 3K C 25 Kyowa, Hakko-
Koyyo 2 5] Hife

(W) REEHEENERRNEN

FOUER 6 1FRR )T ik, HEZIHRCHE
#e 0.1ml #1 0.2 ml B 37 2 3 SRR R E
SEFIATE 168M i &, 37°C 5 1015
syeh, TMA 45°C AR LB LEERE
(LB 53R5 A 1 % 898RN, HFE AR
@R (LB ¥R 17% r93iiE%R)

AT 1989 528 7 22 HiLE],
FREAGIBFEAPPELE .

© PERFEMEMMRAATKESRET htto

journals. im. ac. cn



WRHF

: MR AT R R

577

x1 Bk.ERUENEE

Tazble 1 Bacterial Strains, plasmids and bacteriophages
BRI EERER KR
Genetic marker Reference/origin
A
(E. coli)
(lac pro) thi strA supE endA
TM1L03 sbcBL5 B traD36 proAB lacl ZMI1S [11]
R HRTHE
{B. subtilis)
FEREME
165M upl from this laboratory
CU287* rpC2 ilvB2 leuBlé Zahler, 5. A.
g4
Plasmid
pliv4 cat [123
pUC18 bla [131
plS1 cat bla AT
pCMBS5 cat bla this paper
ik
Bacteriophages
G105D1:1L** 5 o105 M . EEAE FRAEAELE kb e X
4kb deletion of non-essential DNA [rom wild (4]
type 105
$105532 p 105Dt EEEPHE 7 1 K 2kb M Al car KD AL
¢105833 DNA R BF
$103535 with a insert of lkb or 2kb [ragment of DNA this paper
Pl05536 carrying cat gene in @105 Dizlt

* B Cornell A2gd) Zaller, S0 A, KA,

From Prof. Zahier, 5. A., Genetics & Development, Cornell University, Ithaca, NY, USA.

** b Oxford K27 Errington, J. R,
From Prof, Errington, J., Microbiclogy
Oxford, Soath Parks Road, OX1,

BT b, EE LA
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Construction ot recombinant plasmids pl51 and pCMB3
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WPEE A cat frF Mspl-Mbol (Sau3A)
FEFHIRY 1032bp Fr B EUH, FEARE G,
BRI B R ARK R pUCLS
B A HSLIX A BamHI, Smal fir & 2 [Alo
EEE AWML KB TE IMI03 B2 S
M, HLEREETEESEEE (Ap
20 wg/ml) HEMR L, HAFHEEE &
EEE (Cm 10 pg/ml) H9FH L, fEEX
WAL Frhau ke, 'BRk /A 24 3.7kb
. BUXATERA AL KB E IML03,
ik FIEA MR

AT XA AL ay 24 plSle WERT
TIFE T4 lkb #ME DNA &
arF ik S g kX b, BN, EERE AR
L X R BamHI, Smal 6 & # o
plS1 DNA {kyRUl Xbal, DNA BA& I
K F B A EcoRI 4:¥, pUCLI8 F Smal,

EcoRl Ei{], T4 EHEEESWARY G
#afEhr DNA FE(HE D, E#EFHKL
KIGHE JMI03, XURHLFRiE 5 a7
REFHAEE, HiiBHNEARKpCMES
FhtR 3.7kb, W ER Y2 N, 5 pISt
FHLE pCMB5 1 cat HEE—MIE N T —
4~ BamHI Egjr A8(M8 1),

(Z) EHREHRAR

% #r pCMB5 % Hindlll #1 EcoRI
WESHIG, K1 DNA B 1 KFBREE
3L (Bpg); WEK 105011t DNA DL
Smal 5T&fEY., WS TIRTEY DNA
FEBREET 50u EER A RS, B
AL E B SR W 168M (5105
DI:it) BEAM(E ), HEEa28 4
AEEREHATHEY o 38 4, 840%
& N—12 MM T,

#2 HIARATPRERSEMERENNEERANBARSRNINELA GG

Table 2 Selection foi plaque forming and Cm resistant wransducing recombinant

phages from several pools ot transfoermants

e
Round of
selection
- CmR/PFU I " I
\;;;;;;E;\\\\\\“‘:ii:§;
Group number
25 347128
26 1917123 421120
27 1047128 56139
28 1147128 135135 168/170
20 62/140 477128
39 517140
L} 1287128 14077140 174/174
3z 89/1490 1287128 1647164
33 1407140 134/134 E57/160
14 16/128
35 65/128 1287128 I70/170
36 128/128 1367136 171171
37 36/128
38 147128 !

Ca?/PFU: AHEE RIS R S oy s AT S8 H #,

The ratio hetweem the chlorzmphanical resistant transducing particles and total plaque:

forming units.
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pCMBs N /7 -
3.7kb cat
EcoR1
l Hindilr
3 EcoR 1
l Klenow Fragment Sma]

T4 DNA Ligase

transform B, subfilis 168M {D105DL:it)

l

select for CmP® transformants

B2 DGR RAETERT ca LF5i— BamHI f1 Xbal Bl 548 DNA
FES AR & ¢105DI1e ZHHAA

Fig. 2 Protacol of “prophage transformation” in which a DNA fragment containing cat gene,
unique BamHI and Xbal cutting sites was introduced into the genome of the ¢p105DI:1t
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4y SIS PURhE O AR 2t 1T B W R
¥, 5 g ek mE 3. 4 iR, 53
5 ff R 105D 1t ERjEEILER, i E
HEWEEANANBARTBENER, R
LIS E BN ST, $105532 1 105533
HEHRENFARBERANTE 2kb L E, X
BUEWEIMEN REBRAHREE
DNA K E:fIeEN , X B A F TR,

$105535, $105836 £ EcoRl, Smal,
EcoRI-BamHI, Smal-BamHI FEJ4>#Hrds
FEP: ENNEARAEGRERAN, &
E ¢105Dk:1t Smal B¥JF B D, E 2
BB LFETY1IbBREARE, A

7 8 9 10 11 12

I 2 3 4 5 8

B3 MEMMKk DNA YR ERRR AT
(0.5%, W/V)

i. HindIII &4 &9 ADNA; 12. EcoRI & &7 Sppl

DNA, L ZFEXN 5 FRITIC 2,7. ¢105DI:t; 3,

8. $105532; 4.9, ¢ 1055335 5 1051055355 6, 11.

$105536; 2—6. % EcoRl &0; 7—11 % EcoRI-
BamHI1 WY

PFig. 3 Agarose gel electrophoresis

W/V)of phage DNAs

2, 7. QL05DE: 11; 3, B. 1058323 4, 9, p105533;

5, 10. $195535; 6, Ll. $105536; 2—6. DNAs

were digested with EcoRI or 7—I11. double

digested with EcoRl and BamHI. As Mr

marker, 1. phage ADNA was digested with Hind

HI and 12, phage sppl DNA was digested with

EcoRI.

(0.5%,

5 6 7 8

T2 3 4

9 10 11 12

4 FAHAMEK DNA BHIREEEZEEROR
(0.5%, W/V)

1,12, #% A DNA Hind 111 E§¥0#578:2.7, @105

DI:It; 3.8, 105532; 4.9, $105533; 5.10.0105535;

6,11. $105536; 2—6. % Smal E§kl; 7—11, 24
Smal-BamHI Qf54),

Fig. 4 Agarose gel electrophoresis (0.5%,
W/V) ot phage DNAs

2.7. $105DI:1t; 3,8, ¢p105832; 4, 9. p105833;5 5,10,
@105535; 6, 11. 1058365 2—6. DNAs were
digested with Smal or 7—I11. double digested
with Smal and BamHI; 1,12, Phage ADNA was
digested with Hind IIl as Mr marker.

MR TESA B & Smal ) A, Jones 1
Errington ¥, AR 6105 E£HE 8
~ P IERFEX, 75X A AOE A R B
BRRB AR H", BamHI B ER %
—Hy BamHI §f sAIFEERBA R B — 1,
HEHEWADEARBERABEAL BH
Ko 1kb BSMNGEREBEXR B TE AR R
pCMB5, ey cat EHIEF | H %
HAREEELUESER S, ML L
BamHI, Xbal fir 524 ¢105535 F14105536
REET A YA (Xbal KL RGER
B ER)o 1988 4£, Errington 1 Pughe
WET 105 BEeEkL i 4 3 DNA fg
B APREESY 50.2kbU%,  $105DL:1t #H
HKNA 45.2kb, TIRITHBHOTEAIAESE
BRI R AR 46.2kb,  BHILETLLIENT,
YA AR E A B R R AT A
#hFE DNA R BRIEIRE 4 2% 4kb, 5
b, BINBER B AEHMEAERANR
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342 i 3 b7 2 i# 31 =

(kb) 5 10 15 20 25 2 25
e . Sl | I !, ! U
EcoRT 176 1.12 0.42 5.35 7.6 0.9 32 B0
D Gy, E B Hf F c (kD)
@ 105DL 1t
B G1 ! G2 F C'
Smal 6.2 4.7 2,95 2.95 4.1 ] 4.6 9.7 (kb)

Cat ©105535.

BXS SXB

Bs @ik ¢105DI:le RogpEthagtk ¢105535, 105536 1970 &KL E AT b ¢105DhLe
Ho4kb (R DNA WEIRR SR E,  EAW S EERAREAN B BRHE fi TES (8
BamHI, E:EcoRl, §:5all, Sm:Smal, X:Xbal)

Fig. 5 Resiriction map of phage ¢105DI:11 and recembinant phages ¢105535, 105536,
The arrow indicates the approximate location of a 4kb deletion of non-essential DNA in
these phages which were derived from @105, The locaction and direction of the insert DNA
fragment in two recombinant phages are showed in the figer.
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BESFEB ¢105DI: IDNA HEERGE
HEEH,
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CONSTRUCTION OF PHAGE VECTOR FOR BACILLUS
SUBTILIS

Shen Tianxiang

Yu Maoxiao

Jia Panxing

(Instituze of Micirobielogy, Academia Sinice, Beijing)

Recombinant phages &b105335 and $105536,
¢105DI:1t,
the ability to infect and be lysogemized in the

derived from phage remain
host cell. In the their genome there isa 1 kb
inset fragment which occurs between the DNA
[ragments D and E resulted from Smal deges-
ted DNA of $105DI:1t. But the orientation of
this insert fragment is opposite in two recom-
binznt phages, respectively. The cat gene on
this fragment makes the host cell resistant to
chloramphenaical. The unique BamH! and

Xhal sites which were introduced into the

genome of the recombinant phages provide in-
serting sites of foriegn DNA fragmenr. DNA
from these two recombinant phages can trans-
fect protoplast of Bacillus  subtilis at high
‘requency. Therefore, 105835 and $105536
are suitable as phage vectors in the molecular
cloning of Bacilius subtilis.

Key words

Bacillus subrilis; Phage vector; Prophe
age transformation
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