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# OE HMAPCRAZTFHEAHILAAREIHE(y i A E LHERBHARAEK pT2b + 2 A E PCR B 2 A
58 % fo kb1 % A R A #U4k pET22b-y lvsin M9 s A 30, H /& Escherichia coli BI2I{DE3} T B T &AL, A4 &AL LY
WEFOMA% SLESHPH AERESHE ISyL. AhEH FEA HELMIEHRIRRA , Steanline SP #+ SP HP &£ £4T A &
Sephacryl S-100 SR B Z H it FH I FEFA2ND R~ S FN AN EG B EBHIMETALAAT S%. Aok a
ik B A 101G, HR A 0. AGERETFMY yERALMSEARHFH . THEREBRAFT,)LFH 14000/mg
A makmAl REHAASMETRAAELALMER.
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Abstract The lvsin gene of Bacillus anthracis-diagnosing bacteriophage , obtained by PCR amplification, was cloned into the Fs-
cherichia coli exepression vector pET22b which has been cleaved by EcoR 1 and Vde 1 . The recombinant vector pET22b-7 lysin
was verified to be correctly constructed by PCR, sequencing and enzyme digestion, and highly expressed in E . coli BL21{DE3},
which accounted for about 40 petcent of total protein in E. coli BL21(DE3), while in the 5L fermentor the expression level
reached 15g/L. After expression, disruption and purification with three-step chromatography, Streamline SP, SP HP and
Sephacryl §-100, the recombinant ¥ lysin was {inally obtained with purity of higher than 95 percent as determined by gel scan.
The final vield follewing SP HP was 19.1 percent, with a greater-than-350-fold increase in specific activity . The pure enzyme has
been shown active to Bacillus anthracis ,and not 1o E . coli , Bacillus subtilis and Bacillus cereus . lts specific activity was about

1400 u/mg.
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FRREMAALLTHE: . BREARESEE
dsDNARE K AT P B ITE R B B I el o R — 3£
MR kM. 2 ZHRMHEARARE=MAN
HABEKER, X = f8 052 EHE (-
KA BB 2 (R B W T R, BR M (N-
acetylmuramoyl-1-alanine amidases) K N-LBEM
BERG AT L9 EORR 2 [ A B M S R P9 BK B ( endopepti-
dases ) KRR - 3. BT REAH
AMEENBRBESS ERAHULE, /M
MEHE BRRTH N mEL X MERE AR C
GERBHEASX. 4 HEHMRENESHER
ROARESEREIAX. FEFFREARFEHN
DERLY . DERCR IR, A0 LU A T R A T
HOHEBIESFURES AR - ERER .

AR Ll y R AR SR BN EA R
5L e 2 KW #F B R 35 3k pET22b o, R %
PCR., /5 5 & #0 8§ 10 % & i % 3k 3k 8 & pET22b-y
lysin @RI, HAE E.coli BI2I(DE3)H KB T H
Rik. RIEREBETHREERNBEFREZAR
GHTIZ.AAENEARNRZLEE OhLERR,
dEEBERNWOCLR . 2L ENELE.H
WEOWMAFERT 5% . FUEMEEEELEN v
WEE R N RA E TR R AR R E T
WA TR AR R RS A R B WS
tE. XETERT RS 55 BS0E 0F 9 &30
PIE g SE T Bt

1 #E 5 F &

1.1 ##

1.1.1 FR# F#: E. coli DHS«,BL21(DE3) Yy A& BF
HEEH. R pET22b AR FHF. B EEF R
L EFF R A P E R Y R R R
LAFEKEHEHFEFREESH S RECEDIRTR
BRES S RARETAEEERE = MED
iy BF T AT

1.1.2 B 8K 3R EECH . RFEE.T4 DNA
ERBAXNEFTEMIEARLAS . FAER
7 & H Promega 2> 7 P& &b . BERKENEN Q.
BIO gene 22 A /4. 51 H FIBEEEAR SR . B
§¥E N Promega 22 R &h. R TEIMHEEAN
Amersham Pharmacia 25 &) 7/ & . KB B & ¥ 1A
¥y ot O B [ 7 o b A AR

1.1.3 HiFFE LB EFEL BAREY Sy/L. BRE
H Bk 10g/L, NaCl 5g/L,pH 7.0,

s0zymes )

IBEEERE.BESMEY sg/L. BEA K
10g/L, NaCl 5¢/L,pH 7.0, 5tfE 10g/L.

HBHRE IGCEAMEY Sg/LEREBS K 10gL,
NaCl Sg/L, B &8 1g/L, £ % B, 20mg/L.
1.2 A&
1.2.1 yWEEu@EEENN R REREAREN
OB IRE y R EEE, L EEA N ERY 5y
MR AN AR . 1% 508 B 5K [ W 702bp K
INHEE, 5 EcoR 1 I Nde | BUEFYI Y pET-22b # {4
. ¥ E.coli DHSo 5, EH T X W A E
HAF AT 87 -
1.2.2 THREMOMWEN v lysin B ER KRG
pET22b-v lysin ¥% L % E . coli BI21(DE3) 1, iZ T
HEATE 100pg/nl EFXHFEX.0.5mmol/L 5L
M LB RSB FRES, FI7CHEF 10h R RE.
B 100pL B0 WE R E, i/ 120001/ min, Smin, & %
sk B, WA 100ul 2 x SDS b £ 58 oh i, SDS-
PAGE or#. ARG EE SL#T#HIT,. XA
LB A ar 5.
1.2.3 B4 v lysin B4k 4% 1g MBEMA 10mL 8
T4 2% i (20mmol/ L Tris, Smmol/L EDTA pHS.O)E@ [
PlEFHAESRER . BELE LERB I BEERE
EE, 2R SOmmol/L Z BE%E , pH6.6 8 /il T
S @1 Streamline SP JZ #7 4%, FH 0.6mol/L ) 2 BE#Z,
pHo. 6 EB H W ER WEBNEOY , AL
50mmol/LZ B &k .pH6 .6 2% My ik 7 3F i 9 SP HP &,
A 0.6mol/L B2 B2k ,pH6 .6 BEGE B A9 3 11, i £ 0%
R4 G2 d FH 10mmol/L Z B E . pH6.6 il F & H)
Sephacryl S-100 BB+, Al 10mmol/L £ B2 % (pH6.6)
VR U B M E [ SDS-PAGE E AR /i &
SEY;
1.2.4 v lysin 8975 PR BG5S 7R 0 B RO
FEEOWEFRE .1 < PBS(pH6.6) i B, F{A 1 5
B, M E H AR 0Dy, . 7 BN A A [6] 3 B B B
(1.2mg/mL) , MWEH 0D, W) TREE R, k3T 58
PPy N tEol. B ME R LA IR E
lmg/mLAIE S NIRHE . F 1.1 ZEREFENE RS I
AR R A B B A B IR . 37°C L 2 KR F 20min
J5 . 0Dy, T BE 2 R {H— 20 MR A W0 B R

2 & R

2.1 pET22b-v lysin {iXH &g
FIH PCR T L v e B IR R R A S AR, 17 3
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¥ lysin A Bt Bk ], LB S8,
FMMIA Nde | 71 EcoR I B§YIHI R ¥ lysin 5'9m 5]

#: 5'-GGAATTCCATATGGAAATCCAA AAATT-

AGTTGATC-3'(PI& Nde I Y1) ;7 lysin 3" ¥@ 3| 9
5'-CGGAATTCTTATTTAACTTCATACCACCAACCTTT-3’
(N EcoRI V&), FEPHREDRFRRTHERE X
RAEBHLF, 5 H Nde I M EcoR I B Y &K
pET22b 1 PCR =41, B AR/ R B, B HFE X
BHE. Z2FSBA E4 T, HEEFSX
BRRENHEE - PRE, AR EEREARRE, AT
K15 A A AL pET22b-7 lysin, XTI JF 1E # i) B 4
FHEZ#TPCREY MUEE (AR K
AEERIREWERI.
2.2 EAvylysnIRESHL

5 P9 pET22b-7 lysin ¥ A BI21(DE3) 5, &
RS RKG, L2 Bk #1T SDS-PAGE, % ST
FEk R2SO Yefa )T AR 0 F R 27kD b5 — B
BRIFAH , R pET22b-7 lysin/BL21(DE3) KR T
ik, ERBEFRI~10hHEERE, A3 130Dy
(B 1); ¥k KFH 1000mg/L; 7 FH T & BEH 5%,
pET22b-y lysin T W7 SL AR P A RKMELH
KmE 2, AETH. 5B 7-0hHETERS. A
750D o , 7= BB 7K F & 35 15000mg/L; 5T Oh B B #9
BEOEIEER AHEAEBEARN 0%,

ko M 1 S AN

==

1 __ Target
protein

14— d 3 5. 3
B 1 H&%E A SDS-PAGE 43 E il
Fig.1 SDS-PAGE analysis of pET22b-7 lysin
M:low molecular weight markers; 1 ~ 8:3 ~ 10h induced pET22b-7Y lysin
in E.coli BL2Z1(DE}) .
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Fig.2 The growth curve of the pET22b-Y lysin/BL21 in fermentor

9 10 1

2.3 Eflysin W4

kR T 38 2 ® il (20mmol/L Tris, 5 mmol/L
EDTA pHS.O) B F BB . BLEHW=MATLE
o, B B lysin ££ E . coli BL21(DE3) ¥ 3EH 7]
BHREA, LIERMAARR I MRApHES
6.6,3t Streamline SP H , FEAT B B ¥E bt ; AR T EH A
lysin B0}, & 3F J5 5T SP HP H, #E47 B BR g X ; i
H5 F A lysin B4 ) 3 Sephacryl S-100 K £,
10mmol/L 7. B 8k (pH6.6) BE fi; WEE M KRR 4 &
SDS-PAGE HERH AN E R HEE KT 95%. &
gl {4 BAY SDS-PAGE i 3, difkd# ¥y H

MEBREEELNE 1,
W M 1 2 3 4
97— Wi

c6— il

Fig.3 SDS-PAGE analysis of recombinant lysin purification
M : low molecular weight markers; ] : supernatant after sonification;2: stre-
amline SP; 3: SP HP; 4: Sephacryl S-100.

F1 BREAMEHIEL
Table 1 Stepwise purification of the recombinant ¥ Iysin
from the supernatant of E . coli BL21{DE3)

Purification Total Total Specific Yield  Times
step protein/mg  activity/u activity/(w/mg) /%  purified
Supematant 50,000  2.0x 10° 4.0 100 1
Streamline P 1184.9 9,55 x 10" 80.6 47.8 20.2
SP HP 722 5.86x10' 8119 293 2002.9
Sephacryl 5-100  27.3  3.82x10° 1400 19.1 350

2.4 EA lysin BIEEST
AYEERRIEHEAN v SRR EEER
RBRFENRRATR, EEMEIRENEMEAE
ERES TR AEX—HAE, MAHEFE B
HHHERKBARARARBERN, sk 2, B
HEBALE X RUAKE Img/mL MR B ARE I 101
7E B 69 B F A Rl R BUA IR 6 R A B
W,37C,EKIBRE 20min J5, 0Dy FRERME ¥
A B B VB RO R B A B (nu/mL) . B B9 HL 3 7E 1400

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



IR L LTI PRy s T Y N 210
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B 4 SREFT I O A Ot
Fig.4 Activity analysis of the lysin from

the ¥ phage of B . anthracis

2 TEREEERNSTRE
Table 2 The ¥ lysin’s specificity to B . anthracis

The staring The ending ¥ lysin

No. Bacteria Strain

0D oo ODyy  activity
1 Buaetilus cereus 1.126 0.363 0.582 -
2 Bacillus cereus 1.1483 0.364 0,585 -
3 Baeillus cereus 1.173 0.405 0.620 -
4 Bacillus subtilis 1.1105 0.204 0.449 -
5 Barillus subtilis 1.1655 0.267 0.509 -
6 Bocillus subtilis 1.1849 0.323 0.562 -
7 Escherichia coli( DHSa) 0.376 0.532 =
8 Escherichia coli{ BL21) 0.254 0.403 -
9 Bacillus enthracis (. 405 0.089 +

3 i %

BAEHBEHERAKRKAE, CHNLHFMFT
BLOEFREEEFE T EMNA BAREEETFH
ER T AERER". - HREESENE
B A A AR — BN BT . T SR R RN A E X AR
M AT GRS E SR A A D] LA K
BNBHARZHRAA N HB (lysis from with-
out)"'e'_-

2002 4F, Schuch” Z AN EKIEEL T y Wi &
R BE (fr A PIvG) A R o R A K o i B AE FF B
HFEM AR ERAFENDBRTHERS.

et NATO BH v M A NBE A TRE TR .
KEMERNFER Y TR TAHE, &
SEAMKHETEOREETRR yBEER W
WA RIETE ETF RN, BT LA+ v o
HENEENUTIT AT R) S REFEY
HEERS .

KR I HEAERFHARE~EHAEASH
MHIEREE HAMAKREEEEAM LI ZELERE,
SRERSERHEML, KBETHREALRGEL KA
BOEBNRTE BERME, BAKE. S THT Tk
HWRAE™. ALBHHKBHTHE LEWE pET22b-y
lysi/BI21(DE3) L8l T EHEHMWE RE MAS
T ot G 8 TSR, EAEETEUEN,
RIMNEXBEFEPEE Wy sin MRAFEESE
EUEHESERE, VS G MM KR RPN
FAFFORE AR R £ 7 IR BT T T &R
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