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[(BWE) BY EdHBHR—HRIEEERBKHNEBEENEARBREH(E. coli ) WHAKS
BARE—fEEE E. coli MEKRNERTFIIAMBEYRKBOLEEYEHEEN B RITHE KR
FUAERHEVLH A S AN E BN N A TR RS KRNI, A& RAREIRE-#
B — k0 B —18 £ E. coli WK f, Bk REB EW E. coli BB EBKRAY RNA, & 3 58
WRREkEEHAE; RARFSI WS RRAMERN (RT-PCR) KV MR 2 5%
DNA(RAPD)-PCR % 4317 1 A 14 18 3 3 ol AR B A% R 5 4H B 9 78 4 5 5@ A LA 90 I B 1 0o 3R 3 A
AHTEEM E. coli MARKFCRBMER , B4 0T T8 £ 1 B0 X8 W B AR B B B0 3% RBORLIX — ) %
HHNEW, £R WEEERSIIRRIES,§, W5 K 55 W5 41 46000 bpZe 4 9 4% RNA
WiE ik, RAPD-PCR &R &5, FME A E DNA 71 11 #9 RAPD-DNA FBREHEMNE R, K+
26 AT X 48 DNA # 8, FFB 5193478 RT-PCR R i 8% , W B & {, cDNA 7E450 bpfff &
WHEE TN T T B, TS MRk cDNA ZERIF &G TR B RY ¥ = . FEKERMYE
URARRBERE R, BB EEREE R AKRERTE E. coli RKFEHR36.75% ~56.28% , Xf
KA P IERERAKEN30.84% ~47.96% ; MMEH & {, WEHRFKELEDPHE E. coli FREN A
19.19% ~35.06% , XK BEAHIFHA KR N13.05% ~27.85%, &it HELEREEMEDR
REPDEFEHER N 5 E R [, (P=0.000) ;1% 8457 iF 52 70 0 5 1478 545 5 S8 e
EMNEEKELETEL,
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[Abstract] Objective To study the change of nucleic acid sequence and the germicidal effect of an
E. coli bacteriophage with broad host range isolated from hospital sewage as well as to study the mechanism
of phage host specificity and the effect of killed bacteria by phage-disinfectant to the samples from sewage
water. Methods To extract the nucleic acid from phage f, and phage with broad host range using anti-
serum-carbamidine hydrochloride assay. Purity with agarose gel electrophoresis was then evaluated.
Differences of nucleic acid sequence between phage f, and phage with broad host range with reverse
transcription-polymerase chain reaction(RT-PCR) and random amplified polymorphic DNA(RAPD)-PCR
were also comparing and analysed. Through observing the germicidal test of phage f, and phage with broad
host range to samples from environment, differeent sterilization effects between the two phages were
compared. Results Analystic test for nucleic acid revealed that the two phages both belonged to 6000 bp,
single-stranded RNA bacteriophage. Significant differences in their specificity of RAPD-PCR and RT-PCR
were found during the changed of host range; with 26 RAPD-cDNA differential fragments found that in
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two phages RAPD-PCR products. The RT-PCR product of phage f, was 450 bp ¢cDNA fragment, but the
phage with broad host range did not show PCR product. Treating the sewage water with phage under broad
host range, the germicidal test showed that the cleaning rate of E. coli bacteria and phage {, in water
samples from environment could reach 36.75%-56.28% , 30.84%-47.96% , 19.19%-35.06% and
13.05%-27.85% , respectively. Conclusion The cleaning rates to E. coli and bacteria by phage with
broad host range were obviously higher than phage f, (P =0.000). Analytic test for nucleic acid indicated

that host-specific lytic effect of phage with broad host range had been changed at genetic level.
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TR f 088 K SR S 4% W AR O 35 5 10 mal gk B A
JRB AL E R pg/mliy DNase I & RNase
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A REfEIE EHCRIE MR SHRREA R LEK
AL BIA400 plWE B R ME ZRME 1 -2 b5
BOBEBRIIE; MALS5 ml 8 mol/LE: B2 IE K .
1.5ml 0.1 mol/L B-FiEZ B K HHEO0.5% ) 10%
+ T hR B R 45 (SDS) . 1/104K #12 mol/L NaAc(pH
5.2),IR5); BRYERy  EAh: FICEE(24:24: 1) FhiR, B
D YEE BRI K LB ERUIRE, - 710C R F&
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(3) WE TR 14 1% BR 1 OF 5| ) 36 % 3 3R 5 g S L
(RT-PCR) : 511t K& B : FIME 1K £, MEH R
R FIIE TAE M ARA T, ¥k B R HR B4 RNA
E. coli WEHAR T B!, Br LA TAR 4% DU R B 52 5L
LT BRI ERNESE RNA E. coli BHE &P R
EREMEFRIME A M KYE {, WHE{4&S8 bp
MRS EAEFCAFESE T primer 5.08 44 & 1T
— X H B PRy R E A Rk f, R
5 1 bR B 1R B9 cDNA, DA ZE 15 3 3% ok AR b
HARK A, HF And 519N R H 519, 5751
CCT KCK ACG AGC CTA AAT; Sense 31 #1731 .
AAA TCT GGA ACT AAC TAT TC. RT-PCR &
M2 TaKaRa RNA PCR kit Ver 2. 135 & f# A
VLA HEAT IR KRB BE 50.4°C \54.8TC \58.5T |
60.5C

@) MR RBENL S| P REVL Y 3 £ & ¥ DNA
(RAPD)-PCR: 3| K HFAE A mHF B EEE
FHARERAF LR S ZFEVRFIBI Y (F 1)45 5
of P W A AR RNA i#E 47 3% %% 5% 71 RAPD-PCR ¥ 3%,
ST # 4T DNA B8 H 47T, S8 3 K K&
RAPD-PCR 3 #& & RIRT-PCR,, i k I 3 1% & 43 3
$#40.7C .46.0C
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®1  FEHLEIHREFS

Bk ks F 5l EikZEE] B
806  S'CACGCTGACT 3’ 809  5'GCCATGTACT 3’
807  S'CCTAGCTACT 3’ 810  5'CCACAAACCT 3’
808  S'GAGGTCTACT 3’

(1) W B4 P BT 1 5 2% B b A 4 BB DR
(4,910 77 ¥ U JE 26 AT 90 R U3 5 44K B M TR 4 £, it
1 75 W ) £ 5 2 BESCER (S 19 5 B AT LA b 5 g 7 4
Xt 7 B4R P AR 56, W 2 X R T A A R R R
K {8,

(2) W B AR Bt 2 0 A% KR8« A b T LK o SR R
KEE, RS R SCER (10 B R FTHFRR . MR
g vk B 14 3 b ik B [ B B 4 SR M (10" pfu/ml);1:10
5. 1: 1005 ], S RIEEFR SRR E R 4T . (20
2)CFI 37C By 44 TF LL1: 1089 B 61 6 e 1 1A 2 W
SRMAKEES , TR A, FR T B R, 4 BIEAE
Fi 4.8.12.24 .48 h/FBUK#E0. 55 ml, B 3EHn A AE R
IWgs B A L (AR M 3 (1: 50 B)0. 1 ml#E A7 1, 1R
B LB HEE F 58 (45C)HIR A, LU &K
AR, T HE T EGIEHREE  BREBS
HOREEFRHURASCT )RS, LMEEESIEFHR,
HWEEREPFEEBARN L AR EILEEHE,
HE NG MNEMTAEBEENAEEDKREFRE
AT 3TCHF, U ARER AR ERERMG
FREEFR =R E 2 YL F A AT
E.coli ¥, %, BmE A& £, 1F Xt BT R
ResR M b EE, TR B % 3 T B PE R BE 4 (SR A Mg
HEAHEPOER)MBEEYBHRHXEW
0.03 mol/L PBS #RAHFEAKER), FRBEYE
2 3RRAR.

3G EMMMEM A KRR EERA
SPSS 10. 03 # 1T ZHE I E 0 #7

5 R

1. WS B AR RR AR B 43 7 - AR UL vE - $h R A
— 5 BB W B R R A AT, &R B RS
DNAse | F1 RNase A [ f# [ N7 IF 52 W 4 4 f, B
TR Tk R Ak 1% BR 35 9 RNA(Z96000 bp) , 7€ RNase A
F152 4% . B RNase A 7E NaCl ¥ & 43 mol/L5§,
FR A, TR R E e RNAY BT E R g
TR BRAE LA b 40 T B % A ATHIE 52 B T35 8 s ik
RNA Bk, BREBMN ST Q#E—PIiELWmE
A f, Bomg o 1A 95 M AR AZ BR 2 O RNA WK E 47 51 A

3.1 g/mlF3.0 g/ml; A,e/ A 351 H1.96F11.91,

2. RT-PCR R 7= 95« R FH 61 3F 51 99 %% 75 vk B
k% B ¥ 17 RT-PCR & IV, M & & f, cDNA 7E
450 bpfft i tH B E B R AT MY 18 Br, T 98 e
B cDNA ZEMH R &4 T R B R ™=, LIEIE
514 78 1B kB B B 8 50.4C . 54.8C ,58.5T
60.5C T HRT-PCRE=YW LA 1.

M o1 2 304 M 5 6 7 8

—2000
- 1000
4
=500
—200

== 100

M:DNA Marker DL 2000; 1~4: % 75 ¥ %4 3 {& PCR ¥ 1445
R; 5~8: Mk f, PCR ™4 (450 bp)
Bl WEE L REE EEWEAN RIS RT-PCR =9
3. RAPD-PCR AL 90 : FI FH S A BENLTI 4 %t
P B (A B BR 1 1T RAPD-PCR ¥ 3% , Ho i g 14 3
TRAEZSHHBERREFHSIY, Lk 3 L5
YIRS R DNA R BT a0 S5 R %
B, W PE iR L B cDNA §7 3% i ) RAPD-DNA K
BAEHEMER, Hp 26 £Z N7 X4 H) DNA #
B, 5|9y S SHEEERLE2~4
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M:DNA Marker DL 20005 1.2: % 15 3 3% W 8 1 7 [ iR % B8 5
RAPD-PCR ¥ #4558 ; 3.4: & {, FRIBEHFE RAPD-PCR ™4

B2 WEEK, BRI G E KK RAPD-PCR ¥ 34

4. W B Ak IR B KRR A T B AR

(1) W P AR B0 1M 3 o AR : DAL 10096 B B9 4T
ME B A ML IETES minPy 51 90 % DL L 4 W o & K b
LT B % 8 45 R, SR i AT B R R R . RN
BEPMRARE RN, W £, T kS
W K E52 3530, 1F141.5,
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M:DNA Marker DL 2000; 1.2: 5 18 £ 1% W & (K A R1E B E
RAPD-PCR ¥ #45 ; 3.4 E 1k {, [ IREHE RAPD-PCR =4
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M:DNA Marker DL 2000; 1.2: 5% 15 3 % W B8 (& R 6] 18 38 46 /%
RAPD-PCR ¥ HE455 ; 3.4: WP ik f, AFJEE £ B RAPD-PCR ¥

B4 MK L RRE I RAPD-PCR ¥ =Y

(2) W R 4 oF B 358 7K R AR 1 2% W 20 RE < 8 I R 4
DAL 1I0MI Bl AR B K BEA TG, S B K £, A
b, T W I B A T (KRR A R BB BORT E L coli ¥
BB TFTHE(P=0.000), MAHAFEERKE

i 30.84% ~ 47.96% , Xt E. coli B R K F ik
36.75% ~56.28% , fE4~37C 44T , HAHEMR
FEIR B IMA LA MEFH(P=0.000)(% 2),)tH
Mk B e kit 7K AR o 40 B ) R K SR AR R ) ) E K &
Wi m (P =0.000),
5] it

AR, B BT O 0k B9 TE W M B R B R B X & Ak
E.coli AR RMMBE i B X B 28 5% 300 09 R e
B, X E K DNA W —F a0 Bn, VY
¥ DNA £58 & RT-PCR 5 H L {, FE&AR,
R T W T A A N A R B A RO B AR o
MERKERETHAE, YR, HERBILE TS F
TAHT

0] K5 1k B AR S — o A 0 0 B R R AT R 2
MRELFXEHNE, AHRERER, BEw
BENABEBKRKEARAFH E. coli %K EA %3
36.75% ~56.28% &£ 4, LA B R B 32 BIME B 14
SR AERE FHANBENENE W (P=
0.000), BT o E AR K EE , 455 X 75 KA
AL BT A B K h48 h, BB EE S H— 2
FE K b 2B e 1) Sfe B 1R Wk T A kot K 4 Y v LA A
Hit, AMREREE R, RBWHEETEELR
KAKBERPH E. coli , KRN Z — AT BER B T XM
BRI KBRS E. coli BbRRBEF 4 RR
FEF . BRI, S REE o 5 6 7 A4 A R g B R ok i —
EPHAREER.

®2 PR EEER 48 h KR PHAEDHRAKE(z £5)

RABET B RE R

i R A 4T (22+£2)C 37C F P
B
f, ;¥ 23.28+1.75 25.16 £2.40 27.85+3.54
1:10 20.33+3.66 23.94+2.40 26.20+1.78
1:100 13.05+1.82 15.16+1.71 15.85+1.75
T e O R R 43.75+1.37 45.66+2.33 47.96+2.58 526.974* 0.000
1:10 41.03+2.55 45.37+1.49 47.96+1.86 231.546% 0.000
1:100 30.84+1.55 32.69+2.20 33.98+1.50 36.178% 0.000
E. coli
f R 32.19+1.59 34.33+0.68 35.06+1.23
1:10 29.47+1.44 31.89+1.61 34.06+£1.10
1:100 19.19+1.08 17.61+0.89 21.06+1.02
T v e 7 2873 52.68+1.30 54.44+2.11 56.28+0.90 1493.12 * 0.000
1:10 47.29+1.49 51.30£1.40 53.92+1.11 1077.26* 0.000
1:100 36.75+1.47 39.44%1.10 40.77+1.61 54.006° 0.000
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BMAE R THFRAILEE R RARE R WHRE G X B R
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EFARBRMIILENER EGRBNEEAT . BX
RAREBANERNER. AMABETHBILERTH
F¥RELEERARNERER, VERBRILEERAR

LYMBESHFE - UBRTHRE 6 Fréh JLE & & RM
156 ZBHFRARILENRHIA K120 EN, EHERBER .
R FER A BENEEEENERILEIZZN
SR, % WHO HEFR IO 8 B An e R B AE 0 H) @ An o, AR
FERT OBIFHERERERRR(80% ~90% LE NRE,
0% ~80% AN PE, KT 0% R EEKENEEERS
R RAGE—MAER, AERBIAPEERARITARA
H HLEXREYE, MR -KER KEIB . BRE
BOREREREZEAA. A Epi Info 6,084 % A5, H
SPSS 10. 0%k {4347 47 , B & logistic M A4 Hrh B & A
R &G HN«=0.05,

2DER KHEEERARBE 156 HI(FH 8161, & 75
B, ERI~6 %, E4.52% +0.80% ., HPREEFHRIR
139 491, 589.1% s HBE 12 B, 57.7% ;R 56, 53.2%

X4 312 A (B 162 A, % 150 N),4FE#k3~6 £ ,F1#4.53
% +0.81%, WAABERES E8 AR BEABLEERY
Tsit¥E . FIE&KME logistic MIFEAIXEE#HFTHRRE
EoW Mg H 6 M EBRXWER. XERESWEE
N EE#ETEEE LM logistic BHAS T, RAAEHL R
AL10M(E D,

3. AR, RENRE N NRILEEFRARNE
BRE,FEHEX B BEPEELARPEER. B, #HE
AW AHEES MERARKEIRMBHERFIRY
REZXEE, ZRERE2NMHNBLTERRK.EF
BRAOILESEAEERAR UMBILEERNGAEH,
RAREINLERBONEEBRE, R RAHMUEILEH
BMER, TRESNEN BEXABEIIRFHEE,
BEINESCHEESR FEABRAR. ZFESMERNBR
HE, A, NRBRABM AR T REBRET.ESLEH
BERR, EERITFNFETR, KAE/RENTILT &,
ILEEZRENRERS, FILERRBEK.

1l BTH¥RALEERARERARLZHEKM logistic FASHHT

B B 5z Waldy* 18 Pl OR {8(95% CI)
HEXLEF -0.5162 0.1760 8.60 0.003 0.5968(0.4227~0.8426)
FEEA B ALK 1.3982 0.5410 6.68 0.010 4.0479(1.4019~11.6879)
FKEL AR 1.2832 0.5665 5.13 0.024 3.6082(1.1887~10.9522)
BER B A SR 1.7475 0.5571 9.84 0.000 5.7402(1.9263~17.1058)
1R+ -0.7352 0.2170 7.36 0.097 0.4794(0.3133~0.7335)
WER B EEHS -1.4613 0.3426 18.19 0.000 0.2319(0.1185~0.4539)
W 2.2675 0.6322 12.86 0.000 9.6552(2.7966~33.3351)
' 2.1108 0.5796 13.26 0.000 8.2548(2.6506~25.7083)
E2HANBERR 0.9537 0.3824 6.22 0.013 2.5953(1.2265~5.4915)
2% B 1.4628 0.5967 6.01 0.014 4.3180(1.3408~13.9062)
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