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ARG S5, Wk TR 50 22 B T 5% B 1 GO R, AR 2~ 3 mm, MR K @PTKA: ¥ 24 it i 0 45 SR R B .
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Isolation, identification and biological properties of a lytic phage against
goat ( Capra hircus ) -associated Escherichia coli

LI Long-ping, YANG Ji, BAI Cuo-cuo, YANG Yue, QU Lei
( Shaanxi Provincial Engineering and Technology Research Center of Cashmere Goats, Yulin University, Yulin 719000, China)

Abstract: In order to provide an alternative antibiotics for the prevention of lamb dysentery, a lamb-associated Esch-
erichia coli virulent specific bacteriophage , named PTK, was isolated and purified from sewage, and its biological charac-
teristics were determined. The plaque of the phage ¢PTK showed circular, clear and transparent with smooth edge, showing
2-3 mm of diameter, using the double-layer agar plate method. The analysis results of its biological properties showed that
the optimal multiplicity of infection (MOI) was 0.000 1. The determination of one-step growth kinetics showed a short la-
tency period of about 15 min and a burst phase time of 195 min and a relatively larger burst size was 93. The structural pro-
teome of phage @PTK was analyzed by SDS-PAGE, at least six protein bands could be observed with a relative molecular
mass of 2.5x10°~1.8x10’, indicating that the phage PTK had at least six structural proteins. In the range of 30-90 °C ,

¢PTK had a strong lytic activity, and the activity was

Yim B HE.2017-12-27 highest at 30-40 C. Afier treated 90 minutes at 90 °C , it
EETA B A SR B A FEZE TR H (20160236) ; i still had a strong activity. Phage @PTK was quite stable in
MR B = JE R AR s #4500 H (16GK21) a wide range of pH values (pH 5-9). Moreover, phage

EBR AN BB (1985-) , 55  BRVEBEEL A, WL PR, BN FE ¢PTK was resistant to ultraviolet ray treatment, and the ti-

HOREYIISE . (E-mail ) llp_315@ 163.com ter was still remained a high level after ultraviolet irradia-
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tion for eight hours. In the present study, an E. coli-specific virulent phage was isolated, the phage ¢PTK had a short laten-

cy period, strong lytic activity and ability of sterilization. It has the potential to be developed as a new approach to control

the lamb-associated E. coli disease.
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1.1 iRIe w4

L1l E#AFK  BURERBITEE KRS S A
IR i 0] S S AR B RITE SEE = (I N g Y <N
AR A BH X 75 K AR B R AR 15 KRR

1.1.2 2&3XA LB AR FRIE(100 ml) 1.0 ¢
EANE 0.5 g BERHZ R 1.0 g EALEN, 121 C R R
KB 20 min; LB [EARGFRHE . LB AR SR SR OmA
L. 5% BE AR ¥y ; LB - [E A 72 5L LB IR AR 1 77 2
A 0. 5% la k. HABHIA SM 22 iifk (NaCl
5.8 g, MgSO, - 7H,0 2.0 g, 1 mol/L Tris-HCI
(pH7.5)50 ml, 2%MAZ 5 ml, ddH,0 %ME ZE1 000
ml) JZ P (PEG) 8000 , I B (Acr) | I H AL
TN W ok vz (Bis) . 1.5 mol/L Tris-HCI (pHS8.8) . 1.0
mol/L Tris-HCl ( pH6.8) .10% SDS ., 10% i i 2 4%
(AP) 5xSDS HLJk FHFEZE vl 5 S M52 = R-250
Ye i i (L DL 15 000 DNA Marker( TaKaRa) Fl
PageRuler™ Prestained Protein Ladder ( Thermo Fisher
Scientific, 26616)

1.2 KW H*E

1.2.1 FARFALLE  HEZZL A% R 5 05 K
TR UE 4 °C (12 000 g 50> 15 min, ] 0.22 pum
) — YR P U A U T YT 3 R AR B R

1.2.2 ARG ARG RIZalifb )5, Pt
FTE A E] 100 ml LB BARRE 773,37 C 220 1/min
HRIEFRIEA, B2 ml 15 FE KI5
200 ml Wi R A I8 IR & 5 [RIE A £ 200 ml LB )
REE I 37 °C 220 o/minkE 3R ,4 °C (12 000
g B0 15 min, [ 0. 22 pm B9— R MEE RS I I8
VA 3] I T A R AR

1.2.3 £ 5EiKI (Spot test) s FRINME FHY
SJRATE] LB B S5, FFEW TS, 8%
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B 1l 240, FREG A 58 A e s SR WO S L 37
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1.2.4 £ ARG PRI IR AR B i B
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1.2.5 @R 2 HBUZBIEEA R 577k
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I B RBUE K I A TE 5 (200 wl) TR AT,
20 min ZJ5 , SERZE 55 C A4 LB 2K EATE
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30 % 300 Z IR EAREAT 8k, BT S0V S W
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PEARSSANY = W T BRI AR B £5< 10,
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Xf W T A& (1x 10" PFU/ml) 175 3 & (1x 10"
CFU/ml) #EA7AN R 75 B2 0 5 B | 9K 5 4 PRIV BT
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12 000 g B> 15 min,0. 22 pm JEFS L IE T, HIBUZ
ST I T R T VR AR S, BRAS e v T A W D A/ 24
A LA B Ry S AR S
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b)), 4351 FH SUZ Pl 5 5 1 B3 s T 4 T B, L)
E 345 min, 22 il W R ARG 15 A — 2P AR KO
2R, MR — 2D A K TR T A B A A R D

AV AR 30T ( DAV B A 2 6 40 1 T 1 3] 1 s o 4
RS I B ) [R] ) R T (400 Ak A, AR
PRAIURE K S TE OO Rk ) AR e i [ i it = (O
R R RS Wk T AR S50 — T B B 3540 )/ (W B 22 i e
RSN =T, ) ] Her B & S5 st 1] Ry 225
min , W B 22 A0 B AR 49.68%10° PFU/ml,
1.2.8 “EEA#AE TN E R IEY 100
wl 23 BI7E 30 °C .40 °C ,50 °C .60 °C .70 °C .80 °C .90
°C ) PCR {1 4b 3 30 min 60 min £ 90 min, Ak
FREER S 4 CHUE /0 30 min, F SM 22 i %t b
P W PR A T Y R, XU B AR T A 3 R 1
I BE PR, R 3 IR,

1.2.9 CEE AR pH #2282 WEERAiE; 5=y
(100 wl) 435 pH H K 3 4.5.6.7.8.9.10 11 12 1Y
KA LB WA EEFE (900 wl) 1A ,37 CRIBER K
I, 1 SM G2 MO S EA T IS BE AR R SUZ R -
MG TP WE R AR By, RS 3 IR,

1.2.10 "SRR F I AR MM 2 MR AR
K20 (20 ml) B4 P4 F EAR 90 mm [ JC B 5 5%
LA 33 K e R v TAE 4 (40W, DL-CJ-2ND)
b R SR MR B AMT 20 em, FTIFEAMT 5 5 51
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WERE AR =R EE 20 30 min, H SM 2% v i 24
FRefa , SUZ Al e 5t . MAEE 3K,
1211 #RAKRGTHERE HIEERERZR
OD g, 1 0.2, 8 Ji5 15 W TR 1A Fe BEUER G 52 %50°40.000 1
(A LGN A RS 3% B TR T, AR RE 5%, 2 RIS
VI AR ARG T, KA T 4 C |
12 000 g 0> 20 min, F3F WA 0. 22 wm AYUERN IS
U8 ST B B (A MR TR A ) I A NaCl 2%
WREEN 1 mol/L, FEINAZERFRR 20% PEG-8000, TR
15 4 CHUCE I, 8 000 r/minE.C> 30 min, 7 |
TR, WCERWE TR DTUE , FHAE B SM ¥ (B 100 ml
TR 500 wl SM AR ) FHEVUE,

1.2.12 4 ¥4k G 89 SDS-PAGE 57 M4 Sciik
[5]H 76145 SDS-PAGE BEIZ , 45 12% 43 B Ik
S G%MRATIE, 100 Wl W5 BRI v 45 W b Jim A5 SDS
ARG 20 pl, 100 C 7K 5 min, 12 000 r/min
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WO e IR FAE 52 ~ 3 UK, B IK 2 min K 5E
JEE MG 3 BB TR G P, I s B R AR
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2 45 R

21 KEHEEFREEFENS S 4562

NTGIK A3 B R KA R AR S PR B AR, I %)
W TR AR TR AT HRE B 308 3 e B G T e o AT i 1) 8
B2 BE(E 1) o W PRSI 22 J5 1 18 5 T BE A /)N
¥j— BB 8o, K, 548 2~3 mm (&
2) . AEIIVERE AT 2 HePTK . WUZBEAE AR 2
SE MIWEBARAN A 1.19%10"™ PFU/ml, RN .
2.2 BEEPTKHRERLESH

ML 2 M0.000 011]100.000 00 L4 10 153
BT W T BE A H AR YD SO 4 i R 5.1 10°
PFU/ml ,6.2x10” PFU/ml 4.8x10” PFU/ml2.9x10’
PFU/ml 1.6x10” PFU/ml . 1.1x10” PFU/ml .6.0x10°
PFU/ml 2.0x10° PFU/ml, 7£0.000 17 4= (%) J&k iy
AR R i, I W AR ) A AR TR 52 0 0.000 1
(£1),

R1 BEEPTKHRERLEESHNE

Bl1 WEEEBNERTE
Fig.1 Transparent plaque formed by phage

2 BREARPTK S 5 B I BT
Fig.2 Plaques formed by purified phage ¢PTK

Table 1 Determination of optimal multiplicity of infection (MOI) of phage ¢PTK

e W5 T A5 (PFU/ml) A CFU/ml) TRYL S H I TR R4 A (PFU/ml)
1 1x108 1x10" 0.000 01 51 5.1x10°
2 1x10° 1x10" 0.000 10 62 6.2x107
3 1x10'° 1x10' 0.001 00 48 4.8x107
4 1x10M 1x10" 0.010 00 29 2.9x107
5 1x10" 1x10" 0.100 00 16 1.6x107
6 1x10" 1x10" 1.000 00 11 1.1x107
7 1x10M 1x10" 10.000 00 6 6.0x10°
8 1x10" 1x10° 100.000 00 2 2.0x10°

2.3 BHEEPTKH—HAEK L

TER ARG B 80 0.000 1 55145 BT 24 i 1Y Wi o4
TRePTK— A K 28 (I 3) TR, oPTK 1Y 18 £K 1
15 min, 24/# 1 200 min, Zf# 5 93, Ui B 1% M AR
(AP ER VA, BB A% 7 550 Jd IsF [) PR o6 K 2 i 2 40 B AE
T,
2.4 WEERPTKHIHIEE T

W R @ PTK 21 35 35 4 ( 2.856 % 10" PFU/ml)

£ 30 °C .40 °C .50 °C .60 C .70 °C .80 °C .90 CF
A3 B4L 3 30 min .60 min 90 min J5& , FBUZ AR
D 0t AT AR I 8 25 R (BT 4) R B, W A A
ePTKX il B /9 i 52 fig J1 AR 58 , 30 ~ 40 °C I TR {4
ePTK I 2L g 7 feitk , 16 1t B /&0 5 7€ 40 °C i1 50
CALF 90 min J5, B ALFEAR T 1 A8 94560
C .70 °C .80 °C .90 CALEH 90 min J& , 159K HLA #%
5 YL BE T, A £ 51)1.0x107 PFU/ml,
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Fig.3 One step growth curve of phage ¢PTK
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Fig.4 Thermal stability of phage ¢PTK

2.5 MEEROPTKHIES R & Bt
I T AR @PTK 46 5% 35 9 (2.856% 10" PFU/ml)
100 wl FUAS[E pH {EAY LB 55373 900 wl 1415 ,37
CKH 16 h, MEWER RN (K 5) . 7E pH
3 Z12 WG, Wik R R o PTK XS HAT B85 114 25 TR Rl
J1, R R EAE pH 5 & 9 JEE P, HA M A SR 1E 1x
10" %05 9%, &t 2 91 92.05x 10" PFU/ml , 2.34x
10" PFU/ml, 2.17x 10" PFU/ml, 1.39x 10"
PFU/ml . 1.24x10" PFU/ml;7E pH 3 % 4 #l pH 10
212 JuEN BRSO REAR T — B g, AR
iAF[1x10° PFU/ml,
2.6 MBEEEEPTKXS M BB 1%

HUWE A 1A @PTK 46 15 52 47 (9.68x 10" PFU/ml )
20 ml FEATEEAMEAL I | 1 h HEF% 10 min | DLJS B
B 1 h B 100 wl MERLHY . 4558 (B 6) o, W
R QPTK TG HEAE LA AL BRI T 20 min P FFE T
1 A9 (N JTF 16 A9 8.96x 10° PFU/ml F f& &
6.00x10° PFU/ml) ;20 min % 6 h AYEHE N, W B A&
IR AT IR A5 AE 10° B 25 575 8 h B, Wk T AR Vi

B 5 ME{&CPTKY pHEEMN
Fig.5 pH stability of phage ¢PTK

JEH7.04x 10" PFU/ml, 156BH Bl 45 58 F1 2 Ak 28 1) Bif
] SE W PR A T T4, 16 1320 M A, (HL 2
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Fig.6 Ultraviolet rays sensitivity of phage ¢PTK

2.7 EHE{EEPTKE A B SDS-PAGE £ 47

K SDS-PAGE J7 15 43 A1 Wik T R @ PTK T 1% 1
B, NI E o =0T ISR ) 6 258 AR
ey (7)) FHXT 4> T I AE2.5% 10 2£1.8x10° 2
], PiFHePTKIE F AT 2 &A 6 4 EE4L
MEH,
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Fig.7 SDS-PAGE analysis of phage ¢PTK structural proteins
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