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THE: [HWIRZERIE A BRI B0 1A 2T CpS1 I Fe Hoxt A B2 SRR W Clostridium
perfringens PRSI IUE G . [F 1L )& BV A RAREE Cps1 BR, FHFHE T pET-32a-Cp51 JRAZFRIEH A, ik
B KRR 45 B Escherichia coli BL21(DE3), £~ 0.5 mmol- L™ { IPTG i 5 UL HE 4L G, /18 T w1k
1) Cp51 EELH & [ A L2l CpsS1 B AR M. (45 R 106 i 24T CpS1 E 2418 A AR A RUPRAK
7 Bk A TP S R B R, SR B R EAE 5 ugmL !t BL b FEF 30 min X A TS SRR B I R B R ]
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Prokaryotic expression and activity detection of bacteriophage lysin
Cp51 against Clostridium perfringens type A

LU Mengna, LONG Hangyu, WANG Limei, TANG Tao, CHEN Bingbing, LIN Ruiging
(College of Veterinary Medicine, South China Agricultural University/Key Laboratory of Zoonosis Prevention and
Control of Guangdong Province, Guangzhou 510642, China)

Abstract: [Objective] To construct a prokaryotic expression system of type A Clostridium perfringens phage lysin
Cp51, and study its antibacterial activity against C. Perfiingens type A in vitro. [Method] Bacteriophage lysin Cp51
gene was synthesized. The prokaryotic expression vector pET-32a-Cp51 was constructed and transformed into
Escherichia coli BL21(DE3). After induction using 0.5 mmol-L™' IPTG, the soluble recombinant protein Cp51 was
successfully expressed, and was subsequently purified with Ni**-NTA affinity chromatography. The antibacterial
activity of the recombinant protein Cp51 was detected by kinetic turbidimetric assay. [Result] The bacteria
turbidities of seven strains of C. perfringens type A were effectively reduced by the recombinant protein Cp51. The
bactericidal rate was above 99.99% in 30 min after treatment of recombinant protein Cp51 at the concentration of
above 5 ug-mL™". The Cp51 protein had no bactericidal effect against other types of bacteria. [Conclusion] The
recombinant protein of bacteriophage lysine Cp51 has strong bactericidal activity and specificity in vitro against type

A C. perfringens, which could provide a basis for clinical application of Cp51 lysin.
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L1l WiAeids 70 A BPSERAR T 2 Bk
S (08 & BRI Staphylococcus aureus 2 #R & FEER
Streptococcus suis~ 1 ¥ %10 "1 IR Salmonella

enteritidis. | ¥ KIg¥5 %4 Escherichia coli F1 1 ¥k
JEWHR T Clostridium septicum }% 15344 pET-32a(+)

A R RO K 2 A A S AR AT IR A A
DH 50, BL 21(DE3)¥Ily B b s & X &AM E AR A
PRAF
1.12 T AMAEZXH  BamHI1 NI, Hindlll
M Y. DNA Marker DL 2000 DL 15000+ %5 1]
BRI & 40 H H A TaKaRa /A &) . Page Ruler
Prestained Protein Ladder 10~170 kU Iy H
Thermo A & . UKL FZAR A G B RAR AR
HIRAT . BCA B 2 ol & gL,
HRP “EH1 i IgG. EasySee Western-blot Kit 14 H 1t
HAEXSEVHARGIRAR . LB W%, TSC ¥7¢
BRI T A E AR ARE IR A . AR
R A 1 = Bk 143 A 46
1.2 REHE
12,1 AR FAEBERALAKRLMIE CpS1 AR
0y F R R KA BAAR M E  HIL GeneBank 315
A TP TR TR B AR R Cps 1 B E TS
(AGH27916.1), 1R Cp51 FEAMARERITFIAN L
G R Cp51 22 P41, 78 580 5] N BamH 1
AL, 3" 51N Hind 1AL £, FREA AR R R
fHOL XS Cp51 BRI 810 ottt A R4
NG, N LA BMEHERINERBEA R AR B8 &
J I B[R 52 % T pMD-18T #ifA I, #1645 DHS ol
ARG A WA, POICBHPE 7B, 51T PCR. B
I W P50 . HE 45k pMD-18T-Cp51 4 BamH 1
A Hind [TV, VIR RS Cp51 F2BK H B B, o
W 3 ik K pET-32a(+) b, #4484 R A i k
pET-32a-Cp51, A fE ik BRI KB A IR A
IR/}
122 F4% 4G pET-32a-Cp51 #4 ki sl ¥
D Py IE 6 ) 2R3k UKL A 4 B BL 21(DE3) &%
AN, PR R E] S mL &4 100 pgmL”
1) Amp" LB AR 72, 37 °C &4~ 150 r'min”’
BrFRid &, # 1:100 pIbefly K¥s9%, 37 C %4 F
180 r-min' FEHEEFEE Dgoo nm N 0.4~0.6, A
IPTG 4K EEN 0.5 mmol-L™', 37 “C %1£F 180
rrmin”' %5 3 ho 8 000 rrmin™' &0 10 min, WA B
A, B AR B B TP AT 2 M (10 mmol L' BKIE),
Dh# 200 W, /4 3, [ARF 5 s, HA 120 K. 737
B _E3EACE, I\ 5xSDS-PAGE _FAREZE M 10 pL,
& 5 min, 10 000 r-min~' 2.0 10 min, #£4T SDS-
PAG HLK, Kl B 240 2 R AFAE T HIE Wik 247
1E T A

KHEREEVEAAIRAF M Ni*-NTA &
FR A AE 40 B 8 B, B [F) U (1 R e
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(20~200 mmol-L "8 FE LML, 44k J5 0 & B 24T
SDS-PAGE HLUk 73 #7, W 5E Al Ak 252, i 5 B Bl
B AR KRR FBE 5 3 F BCA v 52 B (IR
1.2.3 F4% 4 pET-32a-Cp51 #9 Western blot #&
4y HEL 150 mmol L' BKME i 40 pL, pET-
32a-Cp51 K1 SkES A pET-32a(+) 1% S H AL H 5
B 5xSDS-PAGE EAEZE MR 10 pL, #4T SDS-
PAGE HiiK. HLUKZE WG IV A& KN . 2%
U JE e 2, TRON J MR, 4238 LY, PRV 150 mA,
FERE 2 h, R 5% BEAR WDk BT 1 b, AN R
His FiF B 2= 0 B8 5% IR 958 i e A A 5
b 1:2 000, =51 F#FE 2 h, *EHi/ W HRP-
1gG F i 53 BN 5% AR 3ok 76 R R A B B
1:2 000, i 2 F TR E 1~2 ho TBST P
3 K, # ECL 1 2 Pl Gz AR L 101 1 EL 4
RA, RIGE 6, ARG
1.2.4 E47%& Y pET-32a-Cp51 &t B 2 ik
gyl e ISR A B S IERRAR B LA 10 000
rrmin' B0 1 min, PBS V&¥E)E, MHEEET 4 mL
(11 PBS H, I\ 1 mL & F AL, 145 5 210 OB,
AN 5 mL, EAMKREIRE S %N 20, 10,
580 1 pgrmL ", [FJF A B S MEAR B B2 ) Do o
214 0.6, MEEZ°8 10° cfu-mL ', % & pET-32a =
WAL PBS A NXTIRAL, 37 C 444FF 180 rmin’
By EFE, 0 BIAE 045, 104 15,20 A1 30 min A
& Dgoo nme B 3 IREZHARIFME . FEHAE 30
min AR R BREL 100 uL 345 T TSC TR, 40 °C
ZF T IRER I 24 he

PRI 10 pg-mL ' EAE A pET-
32a-Cp51 2 HAEH T A58 7 85 F0 LR A7 19 7 Bk
A PR SRR B L 2 PRBE AT ER 1 L 2 PR BEER B
1 BRI TTIRE 1 BRI A AT 1 R B SORR B,
SEHAEME 0454 104 15420 F1 30 min B ) Dggg e

2 BR55H

2.1 Cp51 EEFERFRIEHENHESEE

W4 PR 4 A 34K pET-32a-Cp51 42 BamH 1
N Hind TIIXEGY) J5, 1931 2 26 B, — 5 R E R %
T, 2% 1150 bp 1 B LR 4577 (K 1), Wl
J 45 TR 2 B o 20 3RO JTURIAL) 2 R
2.2 pET-32a-Cp51 iFSRIER L

B EMAM TR pET-32a-Cp51 # L = BL
21(DE3)JG, & IPTG i FRIE, 7 BH L& Myl
17 SDS-PAGE 7311, 45 3R o BB MPTE h g7
X F B LN 63 000 kbAG BH B & H &
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(K 2). HOkBFEM B aift B R A, AARKE
F4) IO PR 7% 0 30 i e 4, SDS-PAGE # & 7
150 A1 200 mmol-L" B ML I, 76 A0 % 41 i &=
63 000 AbFTFR1S 5 £ 4 85 1, BCA R &l e
A BRI E 4> ) 555 A 450 pg-mL (K 3).

bp M, 1 2 3 M, bp
10 000
5000
2 000 2000
1 000 1000
750
500 500

M;: DNA Marker DL2000; 1: Cp51 H HI2£[K; 2: pET-32a-Cp51 Ui
Yl; 3: pET-32a-Cp51 FHE 7 % ; M,: DNA Marker DL10000.

1 F|HRK pET-32a-Cp51 EELIEE

Fig. 1 Identification of recombinant plasmid pET-32a-
Cp51 by enzyme digestion
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Cp51 K545 4: pET-32a-Cp51 55 Fif; 5: pET-32a-Cp51 i FUTVE
2 pET-32a-CP51 3RiA SDS-PAGE Hjik

Fig.2 SDS-PAGE pattern of expressed pET-32a-CP51
protein

s

M M 1 2 3 4 s

70 000
50 000

40 000
30 000
25000 |
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3 pET-32a-Cp51 ZE B 4i{LAY SDS-PAGE ik
Fig.3 SDS-PAGE pattern of purified pET-32a-Cp51
protein
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32a-Cp51 Kif%'F; 3: pET-32a(H) i 5

El 4 pET-32a-Cp51 Z=HH) Western blot #4551
Fig. 4 Western blot results of pET-32a-Cp51 protein
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Cp51 Wit i VR AR A B TR BE R A L R AR T
IR 0.6 FE 2 0.1, TIA R EIRE 1 ugmL "' 1)
pET-32a-Cp51 Wi B R R R BRI RE B A AL
JENEAR B L AN 0.6 P % 0.33. il pET-32a-
Cp51 AFH T HEARAR Deoo nm 19 A B TIERER A
TR, G B E R B 3G 0, Do nm I PEIE
TP, FARGRATFE AR 40 'C 460 T 9% 24 h J5
S, MR- T AR R TR TR R R B EIRE N 20,
10 A1 5 pg-mL "B A/EH T % W 30 min 5, A A#
A B PR SE E R B2 205 99.99% 99.99% F
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—lpgmL"' -=PBS —= PET32a K
0.8

: 0.
T o
0 1 1L 1L 1L 1L 1L J
5 10 15 20 25 30 35
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5 FEIRERE pET-32a-Cp51 HREGHT A BI=5 3%
BRI A

Fig. 5 Activity of different concentrations of pET-32a-
Cp51 lysin against type A Clostridium perfiingens
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Fig. 6 Activity of pET-32a-CpS51 lysin against different
isolates of type A Clostridium perfiingens
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Fig. 7 Activity of pET-32a-CpS51 lysin against different
bacterial strains
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