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H B LET E. coli HBIOT F MU0 B30 B8R0, E R F & & 2 1 H F B«xNI [FTh
BEMR B — 29 2 8 b B BIEE 2 0B { Restriction endonuclease, 8 # R) 2 H 1 P & L 8§
(Methylase, i 7 M)FEF KA, HAMD A 11 2 E 05 R-M #EEH 8 DNA 7 B, K
F23 PR REEE, AGNALTREAIY REM MBENE RO MEETH
EFFEE RIS Pstl £ 0.2—+1.4kb # 1.5—=3.3kb WE M. #HHEH . ZAGZHET I E
Rk R A EBESETARARANES T ERA Y E. coli REEREEN TR DNA
PR S B (Dem YRR F P MR, B HE R B EAREEE REYYIEH. RFM MEA
JERE Dem® F Dem ™ 978 EHEBTEN, XN WEHE SRS, S R BEEFEHH M
HAMEFHFEAERER,

xEE R R, sk, BE AL, EREL

HES Q78 XEFIRB A XEHRS 0001-6209(1999)03-0209-14

BEL -1 W R R B A AR PR TR TE, AT R AP T S % S0 DNA 12 52 iy B R
. BABEEMRAY REA M BZUK, B %% DNA LAARGRIFT, M 8 EE
£ DNA IR BT FI 1 f B 3 Ak 4 BT SERELIE MY R @AY B0, A3 8 S1ME DNA 72 H &4k
FERZEAEE R BARED . B EHALNFEERE EEE, BNR T
BhSERE . XS TSR RS A, GBI A B Mk v B E TR ET KEWTA
B0 i B P R AR B EER L R B R RER T 2
RSB, EXHE, i — R A HRIRNFEINNRERSBENEF S REYE
M RINY MKBATE S EE A& BN R 3h B R 818 M R % GR AT
CCWGG)REH DNA H B, 4 30855 T R 50 £ R £ 510 59 75 £ 9, 38 o R sk
R, W R ATIEA D R R E 1 M SEF 7E e B L TR E £, 2T R BEAT M BB A9 AH
T3 ZRIEE,

1 MR

1.1 EHEF0RN

1.1.1 REFFEXROQMZEE.E. coli HB101, #E1EI0H hsdR ™ +dem”™, HEHRE
RFET,

1.1.2 M EFRREHNZERE E. coli JM110, #5124 hsdR ™ + dem —, R E 2
B2 LYk T R B

« B FE ®F 2 EE I E (Ne.39380009)
Wi HO#E1997-12-22, BB B 5 #1,1998-04-28
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1.1.3 pBluescript SK + ; 2.96kb, # Amp #itEEE, & Stratagene 28 7= .
1.1.4 pSKRMS3.7; 6.6kb, #7& 3. 7kbBstNI [FZh 8§ R-M HH 5 Bt, 8 4 pBluescript
SK + ) Pstl-Clal 1 &, A L0 % W IR 5 5 H B P X KFEMEE ARG ERBEEM
£E,
1.2 RBHEE

LB R PR 5 3 W SCHk [S], AR =4 LBA 1 Amp AYZUKE N 0. Img/
mlL.
1.3 £1iAN

ADNA % ADNA/HindIIl Marker HE EEY T EAA =&, WH LN BN
Boehringer Mannheim Z\ﬁ]ﬁﬂEFlil g SR = EX R RIELF ., IhYIEE 11
(Exoll1) I ¢ Gk e 2 45 1R ) & (Erase a-Bases System) A Promega 23 8] ™ ffo
1.4 HapE
1.4.1 BEERSWH .10 mmol/L KH,PO,-K,HPO,, pH7.4,1 mmol/L. EDTA, 10mmol/L
B-Tid: LB,
1.4.2 BEFESEWW .10 mmol/L Tris-HCl, pH7.8, 10 mmol/L MgCly, 50mmol/L NaCl,
1.5 RERFEEFENRN |

B & #50 2E oy B TR 4L HB101 3, DRERGHT &F B0 8 & B FF T 3mL LBA 3%
B, 1. 5mL RS EOCWEEEK, -20C %% 30 min /5, 10 150 pL B HBEE St
¥, J§ MSE-150 #75 Ii R A 884078 30 s, 10000 g 4C B0 2 min, B EME RERAHRHE,
B 20l L300 500ng ADNA Jt B##R 2% rh il 2 B FE 10 L, 37CRIR 5 min J&, SLHIIIR

72 (- %% (20 mmol/L EDTA, 0.05% /R B2 15, 50% B ), P pBluescript SK #{k HB101 #y

MR EXT IR, 48 1% SRR BRI L 1K /S TR ADNA BIRRRE S .
1.6 MEREFILFHENED

SRR AL Y B A RS fL IM110 B, ANE IR R B A M LR BT DNA, B
200 ng DNAJIA 2 pL E¥EH R BAHEEREBHENEE JEH 10 oL, 37CHRIES
~ 8 min, JIA R ZOE#E, BAE IM110 F13 185389 pBluescript SK DNA fEXT, £ 1% 3
Bl 4 26 Je v vk S WL 22 40 TR DNA 3 B AL R 99 18 % ( E 50 BTk, pBluescript SK E#
HA CCWGG i 4),
1.7 IRFRREEENHEIAGEE

pSKRM3.7 JE¥. DNA S8 hE- R B ETHBAEAFLRE, HIRA I DNA>

90% , ¥ EIEE 111 I ¥ 52k IE FERE A9 3R 15 3% T Promega 24 7] 32 46 150 & 10 B 4538 47, B
B SRS RO NEF, KA 8 DNA MR EHR A XBHRBRR SAMN
W& B WIS ).

2 #X
2.1 RERFTENOERHRZEE HBL01 M:BERIC

pBluescript SK #l pSKRM3.7 4 B#5{k HB101, BRHIE M 5 ADNA LB &, £ R WA
1, pBluescript SK #£ 4L ¥ ity 2048 B3 R 6F ADNA &It R (B MR RER Y AR L
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) RNA), PG FERA#EXT B8, pSKRM3. 7 5511 B &9 BS 32 K P& 4% ADNA J5 H: LI Wi a9 FR
YR, P EA R LA R 2EE 7 HB101 PEREE, TR, E. coli HB101 &
8 ¥ 70 DNA PR #/E8(hsdR), 7T B F4ME R EE T XAy

1 AL HBIOL /S R ME R F2 HBLOL BAERIE dom 342
Fig.2 }dentiﬁcation of genetic marker Dem of HB101

1. pBluescript SK DNA (close circle and open circle) ;

2. Plasmid DNA extracted from HB101/pBluescript
SK + Crude extracts of HB101/pBluescript SK;

3. Plasmid DNA extracted from HB101/ pBluescript
SK + Crude extracts of HB101/pSKRM3. 7.

DNA Ha g ne AL BER E (dem) FETF KB E. coli etk ™, T4 BH Dem &
DNA E#RAF5 5 BstNI FZiEgH R, LB R C"CWGG., X¥F HB101 Bt s
bid B Xt R BEAPLYEYE N, B pBluescript SK ¥4LiZ o, 2 HH DNA, 5 R EHEW
- FEHFE, R B pBluescript SK DNA Xt R B§r=A4 T Hitk, 45 R WE 2 (K i A Bk 32
ERTFEEMK, 3 DNA 83K EBE2®), % HB101 34 Dem™ , HEH B EHBER X
HBH I BstNI FZhEE R B9 418, ¥ HB101 RNEE/ER AR A TR H- B &% M 2R %
$r:ok o8
2.2 E.coli JM110 ¥ B ERiCRFE L& M ZEREHRT

HEEE TR M ERRENEEH, $2 T IMII0 HE B 54710, pBluescript SK
5 pSKRM3.7 5+ HI¥Ak IM110 J53 1, 32 BUFR. DNA, 5451k HB101 69 R B5# 32 v SL 0
B, 4R WHE 3, pBluescript SK DNA 2214 R BHER BB R R, B ERE R E
I BRKH 2.0 kb B9 1 B, SARIBEFR DNA 73 L BstNT BEUIML & TR AR 45 RATSE, 3500 .
E.coli JM110 2§ Dem™, o] F{ FXHME M EE FiAH8 M, pSKRM3.7 DNA 518 R B
R ESE, X EARS LA M EFHHE IMI110 PHRERE.
2.3 B pDNA FERGIEATESHDIZE#EN AR

pSKRM3.7 |k 3.7kb #)52f& i Bt &£ FER #l v I BR LB VI SR EE V1) , 1R 48 DNA
FBOXD, B £ B LS AR (B 4), BR B A% KB 80 IRE] CCWGG # R #-
B RS, REANTZERFITHHRE,

Fig. 1 Detection of R enzyme activity of
HB101 transformed with plasmids
1.ADNA;2. ADNA + Crude extracts of
HB101/pBluescript SK;3. ADNA + Crude extracts
of HB101/pSKRM3.7.
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Fig. 3 Detection of methylase activity of
JM110 transformed with plasemids
1. ADNA/HindIII marker; 2. pBluescript SK DNA; 3.
Plasmid DNA extracted from JM110/pBluescript SK +
Crude extracts of HB101/pBluescript SK; 4. Plasmid
DNA extracted from JM110/pBluescript SK + Crude ex-
tracts of HB101/pSKRM3. 7; 5. pSKRM3.7 DNA; 6.
Plasmid DNA extracted from JM110/pSKRM3. 7 +
Crude extracts of HB101/pSKRM3. 7( All plasmid DNAs
were linearized before reactions) .

0 0.5 1.0 1.5 2.0

2.4 EFREATEREARE
MEses LE 4. RIEFUERE NE
B DNA # Pstl 3 BE ik L AR —

Xbal
Sad

B4 pSKRM3.7 "I A 5 Bréy ¥ 38 E %
e N P ke 2 o g T R W
Fig. 4 Restriction map of the insert in pSKRM3.7

and constructing strategies of progressive deletions

2.5 3.0 3.53,7kb Fhenotype
1 1

L 1 1 1 1 1 R
pSK37 EEE— T A ——— + +
pSt T 7Y LG A + :
Psz # -
pS53 N — - +
pS4 ] - +
pS5 I - +
1223 rm—————_—_—_—_—————— ] - +
»5T — - +
————— - -
22 P - =
pSlo S - =
pSll S —— - =
p512 —— - -
pS13 —— - -
pSid4 — = -
pS15 ——— - =
pSle — - -
PR — S ———— + +
’n # + +

pKll  ——e——
PKI2 st

0 0.2 1.4 1.5

w
W
w

7

M

5 pSKRM3.7 &R EARMA/MIREE RMEFZURER
Fig.5 The sizes and phenotypes of pSKRM3.7 deletion dirivatives and localization of R-M genes
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HIFR ) B Sacl(7= 4 37 (i, AT ZMEIEE LI A i) A1 Xbal( P24 37-[M%, X 4088 111 &L
BR)BEHE pSKRM3. 7, (E A ST —25 SM188 111 N Pk f B5K . 3% 38 Promega 24 7
a7 U8 A A5 o R i B AN UIE 1D b BB AR IS B9 pSKRM3. 7, T fk4%, ¥k K
P HBLI01 /5, 85 2 Hkik 20 D7k, BT B DNA, 288 R4k, K hHEF
Ja, 185 16 M RATR /MM ILERE, IR 4R 54 pSL.pS2.pS3-+- -+ pS16, -1 T B 2 (R 4H
T 220bp, #EIEEAI A, A E M2 F M Clal HiE BER #1188 Kpnl( P24 37 M, ¢t 5k
YIEg (11 A 5148 Xhol (74 3'-[W 3, X4 DI1EE 111 802 ) BEfE pSKRM3.7 /5, 5 ¥
REFHFIEER 7 AT EEN T, %50 pK1.pK2,pK11-- - pK15(3 5% 10 &
ARG PN T RE ), S TR 2 8] R/ 2249 230bp,
2.5 R-MERCSBEMNHTE

20 2.1 f1 2.2 B 455, A pBluescript SK E 4 %3 IR, pSKRM3. 7 {EE LR M, &
M &7k R BSF M BBy 55, AR E R N Pt SnMATA9 T g+, pS1 BFE R
B f M EEVEE, pS2—>pS7 B9 R B iEtE R, (UF M B§iEH:, pS8—pS16 #Y R BEA M B i)
TEPEERHE J s M Clal Sl T8 W fE . pK1 #1 pK2 33X R BT M BB, pK11—~pK15
B R A M BB IETRER &, W 5 BroR, 36 b, B H1k R 2 F #5300 8 F 1EIE Pat]
#iT 0.2—~1.4kb Z 6], F&35 M ZEE MG ER A58 B 7ERE Pst] 3 1.5+3.3kb Z [H],

3 it

B - 168 1 22 e B R A O 455 B mF ) T IR ) 780 o BT 1) B i 46 X A1), pSKRM3. 7
REEBH ZEBHN, SIEEZEAR L SETENBEH-BHEN, 2 5EET
HB101 il IM110 fE 578 8. TERMUEIREAY R B 5 10T, 07003 ) 5 5057 A [a] A 4R
W B, 5 ) S mi b e B, A B — BRI MR R SATeEs M SRR
Fik CinEr irid) AR R EH RAR e b 2L A S L a, BT R H-EM A%, 1
HAT RHETTRE A, (BN FIB i S E AU VB &4 350 M Ry EsL B
BABESH A —MIl R BFIEW H 2B, LB E M.

Bit b, HE®E H & Dom B PRI BN ER ER' M HREEEEEENASR
fER . #ATH, BATH HB10L FE A M 2 F WM 8 mpent, FRBH R'M HMIBEER
B, AT R'M B BEHAT dem' M KIBFFEREBIEHN . ZERELEF A RERR.
1. £ E BT, S REFNETEHH M EBEAM AEWNEEEXEE 2. MBLFET
REREFHAEMFHAEFEBERTIRE., EEMRH-BHASKFHRIAXER
Bt e A e 100

R fl M ZEFE B R E B XL EMRE 100bp, HEd SRR, £ -HERERELE B
— o] Rk B, BN o B AE AR W B B TR R, B ISR A T
MZIRBFA B MR, BON A IZ RGBT 11 2LHH -2 R 45

BstNI {9 RIFERIThEE L O R 60 &4, HAUH T R0 2 B 8 TR fr -ttt 20,
X IR B T o B S M [F SRR H T T VMR, BRI FRIM E Mt TIELE
E#HAT.

© PERERMENMRPTIHEHMIEE http://journals. im. ac. cn



214 i s ) = H 30 #

g F X K

[1] Price C, Bickle T A. Microbial Sci, 1986,3:296~ 299,

[2] Geoffrey G W. Nucleic Acids Res, 1991,19:2539--2543.

(3] SRE# #AEYFAE, 1987,7(1):63~66.

(4] MRS RS, B E R EWWES R, 1982, 14(2) 151~ 157,

[§] Sambrook J, Fritsch E F. Maniatis T. Molecular Cloning-A Laboratory Manual, 2nd ed. New York: CSH Press,
19R9.

[6] Wilson G G. Nurleic Acids Res, 1991.19:2539 —2566.

[7] Bougueleret L, Schwarzstein M, Tsugita A ez al. Nucleic Acids Res, 1984, 12:3659 3676

(8] WHEW ¥R TEE &pbe 55 RnEFR, 1991,23(5):378 383,

[9] MNyengaard N, Vogensen F K, Josephsen J. Gene, 1993, 157:13~18.

[10] Fomenkov A, Xiaoc J P, Dila 1 et 2f. Nucleic Acids Res., 1994,22(12):2399~2403.

[11] Roberts R ], Macelis [D. Nucleic Acids Res, 1996,24(1}:223~235.

[12] Bhagwst A S, Johnson B, Weule K er af. [ Biol Chem, 1990,265(2).767~773.

EXPRESSION DETECTION AND LOCATION ANALYSIS OF BstNI
ISOSCHIZOMER RESTRICTION-MODIFICATION SYSTEM GENE *

Liu Jinvi Xue Yuegiang Meng Yan Zhao Xiacjuan Cai Youyu

{ Ingtitute of Laboratory Animal Sciences, CAMS & PUMC, Beijing 100021)
Abstract Some genetic markers of E. codi HB101 and JM110 were identified, two bacterial strains
were used as recipients respectively to detect the expression of a restriction endonuclease( R) gene
and a methylase (M) gene of BstNI isoschizomer restriction-modification system. DNA {ragment
containing the R-M genes was deleted unidirectively with exolll and 23 deletion subclones were ob-
tained. According to the Enzyme activity of each subclone, R and M gene were locatec respectively
at the regions of 0.2—~1.4kb and 1.5 »3.3kb from cloning site Pstl. Analysis showed that the R-
M system belongs to type 11, two genes are controlled by the different promoters; the recognition
sequence of this system is the same as that of DNA-cytosire methyltransferase( Dem), the latter” s
methylation function can resist the R enzyme. It was interesting that the recombinant plasmid with
an R* M~ genotype appeared to be lethal to dem* hosts yet. This indicated that the M gene closely
linking to R gene is of critical importance for the existence of the R-M systern in process of evolu-
tion.

Key words R-M system, Deletion mutaition, Gene expression, Gene location
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