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—IREBERBIEXPTE T EREARTR NS ESETE

R Bl Tk ZHE FlEX R PR
(FssE R S Y2ebe Dl S EA YRR S E i 200240)

B E:[86)] AR LRI EES, LA DR AEATT il w27 @ BA B AL A0
M. RESARECIIE D EGAR SRS T4FH. N LELEDITHM A DS P
A& BAKIDATR G E ML E IR, LAY FHERAREFAIE, HIRE R AR KRS
AR ERBEFAAMH. [FiE] RARERIEFRES S . bR AR, IR E s
AR, BTN LEARTY SHAE, MWEHREFE REXLIH, —FTERBEAPEDFH
M, BHATEE RS R RAN G A E oA, [4R] 58 . SR F—HRet S LM R
HHE K-12 Bre92 1K, 4% H vB_EcoS SH2 (SH2), S E s ERF . KmiEH. B5%&EF.
BAEILES SH2 693k 3 2 =+ @ik AR AR, BRI K. AEARGBERIAH 10 min, BLEH
60 min, A% 5k 121 PFUIRFmit, ERAERL L4 01, AR F Akt R & A,
SH2 #94Z B2 XA 4 dsDNA, 2B Za4K 4 49 088 bp, G+C%4 & 4 45%, GenBank & x5 %
KY985004, #4945 A BLASTp o041, #E B TAHAEAKRE RELEFHKARL. F
TR R A AT R, R E AR A KT TL R EARGF AN . [B#] 9852 T —HE
AR G 6 KIAAT A TL AL IR, FAAR A TL AR B RFT AR, AR XK IDAT @ 4 H A
B A HUR LR AL T #6 I A AL,
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Isolation and characterization of an efficient lytic T1-like phage
against Escherichia coli
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Abstract: [Objective] Bacteriophages are recognized as the most abundant microorganisms on earth,
and have potential to control antibiotic-resistant bacterial infections for their bactericidal activity.
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Bacteriophages display remarkable genetic diversity and host specificity. To determine the biological
characteristics and sequences of an efficient lytic Escherichia coli phage isolated from swine
intestines. [Methods] Potential phages in the samples from piglet intestinal contents were isolated
and purified, and plaque characteristics of the phage were observed. Morphological analysis was
performed by electron microscope. The host spectrum, multiplicity of infection, one-step growth
curve, thermal stability, pH stability, sensitivity to ultraviolet and chloroform sensitivity were
determined, and genomic evolution was analyzed. [Results] A new lytic Escherichia coli phage,
named vB_EcoS_SH2 (SH2), was isolated. The phage plaque was shown as big, circular, transparent
and neat. Morphological analysis by electron microscopy revealed that phage SH2 had an
icosahedron head with 50 nm in diameter, and a systolic tail fiber with 8 nm width and 120 nm
length. Phage SH2 had a short latent period of 10 min and an outbreak period of 60 min, and a burst
size of 121 PFU/infected cell. The optimal MOI is 0.1. Genome sequencing and comparison revealed
that the nucleic acid type of SH2 is dsDNA, and the DNA genome of SH2 is composed of 49 088 bp
with a G+C% content of 45% (GenBank accession number: KY985004). Phage morphology and
BLASTYp analysis revealed that SH2 belongs to the family of Caudovirales, Siphoviridae. Genomic
and phylogenetic analysis suggested that the phage is closely related to phage T1, with 95%
homology to T1 phage. [Conclusion] A novel efficient lytic T1-like phage vB_EcoS_SH2 against
Escherichia coli was identified. The microbiological properties of SH2 suggest that it may be useful

2783

for controlling bacterial populations.

Keywords: Escherichia coli, T1-like phage, Biological characteristics, Genomic analysis

Wi B A — R B RE 78 AR A T A
FEo WEPIRLLANTR A1 32, 5200 2 4 TR A A= 2 %
RN, KRR N B ER, HAR2E
M, RERESPERBIEES S F MR E 2K, A
RWEREAEEIA 3 b, 252U bR AR
(Myoviridae) . 1 & I & /4K Rl (Siphoviridae) F1 45
I 1 (AR (Podoviridae) . He A8 3 IR 20~ il 2k 11 40
LT BORTE SR R W R AR Z AP SO G R
DLW AR S 1 ERAH EAE R R #5 T EHE
YEF o AR T2 o) Wt T R S L TR HIL I A, %
WP A 2R A R TR 244 7 A B R
ER . TSR, A2 24w A T T4 i bk
BRI TRGS A6 7 A A A S
FAER, NIF R R R RS T
OJAEEL 15 =8

Wt TR A4S — P HL A ol T o e P 2 TR AR R
P, WERARRZE N SHERIZKES, M
WE AR A AR, MM RFEREER, Bk, B
22 25 1RV TR 2% T 52 AR DR T W T IR P 2R RT3
AHIFSE 43 B B — bk SR RE 5RO
KIGFE K-12 BAREA SRAGYRRCR, Eal =

SRR 0 LU XT3, IR TR A T1 FERE D
A o 38 0 A Y R S SR R 5 40 b . KR
25488 7% T v Ak R R ML) B e 0 I R A ) o
TR FH B JE Al
1 MREhE
1.1 #REREK

S v TR AR 43 125 BT FH AT 56 1 P 25 0 R i
FH B . KIBHFE K-12 ik MC1061.
MG1655 1 DM1187, KJ#f# 0157 #itk Min27,
BRIGFT# Eow T RIFFE APEC FEESURTE KR
o FF I AFEC) 43 B bk 11, & (0 3 4 BR A
ATCC25923 fl ATCC29213, L) M I&BEER HA9801
B AL = R A
1.2 EFE. ETERFFLE

WAk LB 1535 5E(g/L): NaCl 10.0, BERHZEW)
5.0, BRI 100, MZEBKEARZLL, 1x10°Pa
K 20 min, 2 LB AR FRIL: 7EWA LB
A 0.7% (BT AR ) BEHE . T2 1A LB 35
FREE. FEMAR LB WA 1.5% (FREARIH)BiIE
B, DNase I, RNase A F1 Mung Bean Nuclease I H
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FEER QAR B (b ) A FR A F] (Thermo  Fisher
Scientific), PCR {5 Applied Biosystems 7\
] ; Eppendorf mini spin &0 LI F 7 Eppendorf
ZvF]; Tanon 2500R 4 A BB EER G 3 R 4E
W H FigRAERHCA R AT
13 BMEAMSBESETE

W SR 75 R A AT 58 s N S DR i e R 1K
Y PBS H, 4 °C. 5000 r/min &5.0> 10 min J&id
U, FAXUZBNE R, DIRAHE K-12 #k
MC1061 1 2k 45 75 B (1% B Bk 4 S K #F 14
Mt A A 8 705 T ) A0 A o b R S A i P
A
14 HEANEERAK

FRIBOBUZ B A b B Wk T B i A T i SR 4l
b, HERBIEEMA/ NSRS E BT
15 MEEKBEREUR

K PSR TR o e ks, 38 I R BT 00 45 I TR
YO
16 REEAZBRERKRE

PEIUE AR SE 4, 4351/ DNase I, RNase
A F1 Mung Bean Nuclease b3 5 i {4 3 PRI 4
37 °C itk 2 h, R HAL A TR HL VK S
1.7 EEEEEEIFRFES R

PR IR S, mE g, — 24K
Mk, pH ek, Xrgshse . Ainmugidt, #H
R e MRS LR W2 R A T 40 AT

(1) MRS AIIE o 43 EX 200 pL FE
MRS 10 mLEfbr) EJE3RIR G, AT
JEIMAZY 200 b ZEALRIIE TR 14 FIEW, 37 °C Kig®
12 h JF WA RCR

(2) Wi T A 1 o 1 IR e &2 2 (Multiplicity  of
infection, MOI). 435Il 5 B e B % s B AR 3
. Hi MUY B0 0,001, 001, 0.1, 1,
10. 100 Y HL KW R S5 1875 1 MC1061 TH R
G, HiFR 8 h Ar il &SRR R R, =
RS PR AN e i ) MO B A B AR R S 5

(3) WRPAAR— A R R o i M e JRk
S, R AR S XU MC1061 FTRIR
&, BT 37 °C. 160 rimin J&¥HHEFE, HHITE O,
10, 20, 30, 40, 50, 60, 90. 120 # 150 min i}
(]S HURE , B S 2 U R R, I W R AR 4 2
Hr, EmZ R R R — A K i

(4) HFUEHEME . 45H 900 uL 1) LB Wik
RSz 15 mL EP 45, % EP45E T 40, 50,
60. 70. 80 °C /K rh i, W& 34111585
TR SRS ERCE )T, WA 100 pL g B IR 5
(10° PFU/mLY), 43 3I7EA4 ] 30 min F160 min J& B it
EP & Tk L¥RH, RAMUZ ARG 50
TWERATEBE , DA M R AR AR A 1

(5) pH FRUEMEMZE o 43 HIHe 15 57 R 2 X6 i
pH 2.0, 30, 40, 50, 60. 70, 80. 9.0,
10.0. 12.0, 13.0, 14.0, KM, W 900 pL
ANE pH B9 LB % 1.5 mL EP &, 43510 100 pL
WEREA(10° PFU/ML), F7E 37 °CKIGHHIFE 1h,
KUZBERR AR 0 FOR L, PR R pH £
M

(6) WaBA AT 48 Sk A R E . B 2 mL
W B 1A (10° PFU/ML), BT 35 mm LRI,
TFLAIMNT TS 0, 15, 30, 45, 60, 75, 90,
105, 120 min & 6. 18, 32 h J&5, AUZF-Hrikill
SE W DA AR BT R, VT A TR A G 2R A R B

(7) W TR A ST I BRI R o K W P 1
WHI(10° PFUIML) SR 0. 1%. 2%, 5%f)
FefdA iR A, BT 37 °C W% E 30 min, ZM5I7ES
R P AR WA 100 L HEAT I T A R
TE, PR TE AT ST AR
1.8 EEFEEREANF

MW B {35 DAL 200 7 Pl b 3 PR 2R R 2 B
AW A TR A 58 T 8 o 30 3 Sl AR
(K20 % DNAN 7 SCPE, A Life Technologies 23 Fl
FR 565 AR R I (Y PGM SE G T4
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19 EEAEERAFTISH

f#F Newbler v2.9 i f4H1 CLC A% Wi i {4
SH2 FENA A T41%% . FIFH RAST (Rapid
Annotation using Subsystem Technology)#! BASys
(Bacterial Annotation System)7E 2k iE B TR A
HITRE, @] NCBI BLAST 7E4k T H A TF5IAH
RLPE FE X430, I AL e T K 2 22 B 11 90 i
e

2 HR545MH

21 KBHEERERANSBEE

211 BEAMSBSREEDHSE: (TN
YIFE i i g SRR K-12 Ttk MC1061 iR
B, AXZBAG A E faifk, 37 °C Hi3%
6 h J&, FETH BT UAH S WA TATERE W5 P BRE 2 [
o . K& B2 55, 580 A1 e o 4
(1A AT BEARRAIE (P 1) o

212 MEEKRYBEEIE: itk imE AL e
PR LS, fEESHED N IDWER S| A e 2 B
7No WERIAR vB_EcoS_SH2 skt 5t — iR 744
XFR, SIS EAAZ) 50 nm, WEEEA SR TE R
B, FEZ58nm. K2 120 nm. #2012 4 [F= bR
BRI DV O RS Hh R B (R e K S i 44
PR, 2 W B RS A K R W B /A B} (Siphoviridae)
R

1 MEBER SH2 MEEBIR S4HE
Figure 1 Morphological feature of phage SH2 plaque

B2 MEEKSH2 BERE

Figure 2 Electron micrograph of phage SH2

213 MEEABHEEIL: @ P2 S50 &N
MU S5 (Spot test assay ) K I F& A Kol 51 56 TR Ak it 4
fEROR . BEREI, ZWERART K K-12 3
¥k MC1061. MG1655 Fll DM1187 HA7 % 3 (1 24
BOR, BRI BT E . XTI O157 Ttk
Min27, 4> APEC Fl AFEC HHikk, 4rai{aizink
I ATCC25923 #il ATCC29213 M #&4% R A HA9801
PIcA W R CR (3R 1)

*1 KEASH2 BEEEE

Table 1 Host range of phage SH2

BIRSEEY BRIk = ZLR TG
Strain type No. of strains Lytic activity
MC1061 +++
KIGHFHE K-12 Bkk (4 1) MG1655 +++
E. coli K-12 strains (4) DM1187 +++
BL21 +++
APEC-2 =
APEC-15 =
BRI ). AFEC.S :
APEC&AFEC strains (5)
AFEC-52 =
APEC-63 =
KIGFF 0157 Hikk(2) Min27 -
E. coli O157 strains (2) 0157:H7 050402 =
S (A BIATER A (2 1) ATCC25923 -
Staphylococcus aureus (2)  ATCC29213 -
Sk B 1
JABERRIAI(L #R) HA9801 =

Streptococcus suis (1)
T+ RN - AR
Note: +++: Very strong lytic ability; —: No lytic ability.

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



2786 AE Y244 Microbiol. China

2017, Vol.44, No.12

214 MEAZBENLEE: WEAERKNAS
DNase I, RNase A F1 Mung Bean Nuclease Zb3H, #%
MR VK S e R BN, MR SH2 YLK 4l Rek
DNase | 5¢4R#f#, %4 RNase A AbFJ5ICH] AR
fb, FRHILEA IR DNA, FAMETRIBRA
AE#E Mung Bean Nuclease i, ¢ B2 1 14 L A
2H J WU5E DNA (dsDNA) ( 3).

22 KA EEEAREFEREYT

221 MEHE{R SH2 WIRIEREEE: 4Bl iaxt
N IR AR SR AR G, 5595 8 h eI e W B
R (R 2). 45 E/R, 24 MOI=0.1 i, %)
TR R TR AR B e, 3R % A A e A
¥R 0.1,

222 WEEMK SH2 BIPIRETE: MERK SH2 1
40-80 °C 7K ¥+ H 43 BI1EFH 30 min 1 60 min J&5 (7%
JEAREIEBCUNGE 4A 7R o Bl IR T, Wapa A
FERGCRNRE, 7EA MR TYER] 30 min 160 min,
I PR AT B T B A S 2 )

v o
>
\60 %0 (4] Q’

Q‘b‘b?’\}ﬁ%
bp PTT S T

23130
6 557 5000
3000
1500
1 000

3 EEEKR SH2 #ZBRLBLE

Figure 3 Nucleic acid type of phage SH2

7E: M1: A-Hind 11l digest DNA marker; Control: SH2 DNA;
DNase |: % DNase | 4b#H; RNase A: £ RNase A 4bHH; Mung
Bean: £ Mung Bean Nuclease #b#; M2: DL5000 marker

Note: M1: A-Hind Il digest DNA marker; Control: SH2 DNA;
DNase I: DNase | treatment; RNase A: RNase A treatment; Mung
Bean: Mung Bean Nuclease treatment; M2: DL5000 marker

* 2 MEE SH2 24E MOI UE

Table 2 Determination of optimal multiplicity of
infection (MOI) of phage SH2

e élﬂlzlﬁ Wit R R Sh%@&{ﬁ%ﬁ
Bacteria Phage Phage titer

Number ~ciymLy (Prumy MO (PFU/mL)
1 1x10° 1x10° 0.001 5.73x10°
2 1x10° 1x10° 0.01 7.40x10°
3 1x10° 1x10’ 0.1 1.30x10"
4 1x10° 1x10° 1 2.45x10M
5 1x10” 1x10° 10 7.80x10%
6 1x107 1x10° 100 3.22x10%

223 MEE{K SH2 B9 pH F2EME: 7EAE pH 4544
THFELh )G, BRI SH2 76 pH 6.0-9.0 i FEl G4
FERCAT BRI, W A A B AT B AR Ak, T HL
TEpH R 7.0 B, BERARS M. BEE pH ERT
BRI, WEDS IR R TR 7€ pH (E2h 2.0
F113.0 B, WERRTE G (KIAB). %45 R
PR SH2 BEMNAZ SR FNES A1, HA RAFHR
it 32 1 o

224 MEEIK SH2 XEHRIBUSRE: BHrEEiAS &
ANRICBISE LB K5 3HR A, W8 30 min J5 a0
WEPRATEEE . S5 S, VORI TR AR P A 4
U, A SRR T, R AT R
FHRRFG(E 4C), HRIZWE B AT S U

225 MEE{R SH2 XS0/ ROBUREME: WK
SH2 2 8 AMRAN B[R] B[R], G I P AR5
gEIR IR, TERAMEREST 15 min J5, WEREARUN
SRR, BB EAIE, WERAR R AEE R T
WElR AR 2E , 7EAbPE 32 h 54N 30% 4 A il i
IRAEIG (K14D) ,  FBHIZIWE R AN 58 AR LU Bk,
(B — 2 B 2R AR T 2 RE

226 MEEA SH2 M—¥HKthsk: WKl 4E r
N, WERR SH2 B EEEEY 10 min AU
AU RAME, RTINS, 10 min, BEG)E
20-60 min NIEREIARHE AL A, ZEBaTiR
S, RO IAZAA LR 60 min, dEILTFE, WE
FAZR R L 121 PRUMJRYLAIM, FRIIMEE A
LA 5 ) A N A T R
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i
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[ 4

20 4.0

L L 1 i 1 0 N N L "
6.0 80 10,0 12.0 140 0 | 2 3

pll Chloroform percentage (%)
10
]0]3—
]0“_

1010

10°F
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10°F
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¢t {min})

ME B R SH2 BYE M F 41t

Figure 4 Biological characteristics of phage SH2
TE: A: BREA SH2 (R ENE; B: WREA SH2 R0 pH IZE; C: MR SH2 ST BUSRIENE ; D: WREA SH2 Xf2E4h

RS E: WA SH2 i— AR K4k,

Note: A: Thermal stability of phage SH2; B: Detection of the optimal pH of phage SH2; C: Detection of chloroform sensitivity of phage SH2;
D: Sensitivity of phage SH2 to ultraviolet; E: One-step growth curve of phage SH2.

2.3 KA EMEEAK SH2 EEEFF S

22 PR A, WRERIA SH2 JEZHK
49 088 bp, G+C%7 il 45%, KENHA. G, T,
C BRI SGHEHN 28% . 24% . 26% . 21%.
BLASTN J¥ 4 X245 R R, SH2 JE[H 4 (GenBank
BR5 R KY985004)5 T1 Wi {4 (Enterobacteria
phage T1, GenBank &3¢S &7 AY216660) 5 T1+:4H
el A (Escherichia phage JMPW2, GenBank %
k5 A1 KU194205; Escherichia phage ADB-2,
GenBank % 5% 5 & JX912252 ; Shigella phage
SH6, GenBank % 3% 5y KX828710; Shigella
phage pSf-2, GenBank % 5% ‘5 & KP085586 ;

Escherichia phage JMPW1, GenBank % %5 K
KU194206; Shigella phage Shfll, GenBank %%
i HMO035024) 3t P 21— SiehE 5 i o A I o 44 2
223 E AP EREAORY, KB SH2 WA T1
W AARLE T [/l — 43>, [FJ& T T1 virus genus (1)
Cluster C (1 5), 487~k SH2 ly T1-like MEE A LB
BB

AL RAST 7ELA) 01 FEA NCBI Y
BLASTp Zr#fr, 45 R, ZEMAIA 80 4~IF
JHCBE 2 AE (ORFs), i 6 4~ ORFs N#fEE A
(Hypothetical protein)#41, 74 4~ ORFs IIfEE
A, gk 3 R,
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Escherichia phage vB_EcoS _AHP42 (KF771237)

Escherichia phage vB_EcoS_AHS24 (KF771238)
- Escherichia phage vB_EcoS AHP24 (KF771236)
Escherichia phage vB_EcoS AKS96 (KF771239)
Enterobacteria phage vB_EcoS_ACG-M12 (NC0O19404) }C]uslcr )
—Bacteriophage T1.S (AY308796) b

Salmonelia phage phSE-2 (KX015770) Cluster A
- Citrobacier phage Stevie (NC027350)
— Klebsiella phage KP36 (JF501022)
L Klebsiella phage Sushi (KT001920)

Escherichia phage vB_EcoS_SH2 (KY985004)
E Enterobacteria phage T1 (AY216660)
Lscherichia phage ADB-2 (1X912252)
Bacteriophage Rtp (AM136909)
Shigelta phage SH6 (KX828710
] E Shigi!.’a [51ag=e Shill ((Hmossoztz) Cluster €
L] _: Escherichia phage IMPW2 (KU 194205)
Shigella phage pSf-2 (KP085586)

--------------- Fscherichio phage IMPW I (KU 194206} J
Salmonella phage FSL (KC139513)
|

Cluster I}

} Cluster B

150.5

| |
140 120 100 80 60 40 20 0
Nucleotide substitutions { 100x)

5 IRIFRELEBLHIN SH2 MEAKS T1 HEREARRRELXFR

Figure 5 Evolutionary relationships between SH2 and the T1 virus genus phage according to tail fiber

#* 3 MEE{K vB_EcoS _SH2 iE R Lb¥t o #7

Table 3 List and annotation of vB_EcoS_SH2 ORFs

. Protein _ BLASpr . .
ORF  Nucleotides  Strand length (aa) Related protein Score  Evalue 1D (%) O\(/:;I)ap Description of related protein

1 454969  + 171  ALT582051 344 8120 97 171 ;'ﬁ; ‘;‘gg:ﬂ“;‘;"/{/ﬁ’“’mi” [Escherichia

YP_003867.1 170 6e-53 53 191 Féﬁﬂg‘ﬁé‘;;' Viruspﬁt]em Vg
2 10601254  + 64  YP.OOTII26781 132 2639 100 64 [HEﬁ'i’:‘r’]tehr?gﬁﬂ pﬁ;gteeZ‘Dgsz(])B—OOOSS
3 12571727+ 156 YP_0044148221 298  4e-102 91 155 Eﬁ’gg‘;:‘\fﬁts Sﬁl[lolt]ei" Shfi1p03
4 1806203  + 76 YP_003869.1 149 7e-46 93 76 [F'Eiﬁf]‘e“ri'ﬁz Vimsp;‘f]em Tip75
5 20422269  + 75 YP_003870.1 147  5e45 91 75 Eﬁgﬁg}i‘ﬁg Virusp;‘f]em Tlpr4
6 23732546  + 57 ALT58127.2 109 230 95 57 E’;‘;ﬂﬂi‘;ﬂ pﬁ;gie;r:\ﬂgmz}/vz_ow

YP_003872.1 105 7e29 89 57 Féﬁﬂg‘ﬁé‘;;' Viruspﬁt]em gz
7 25562747+ 63  ALT58128.1 126 6e37 95 63 [Hég‘r’]tehr?é'ﬁﬂ pE;cg)fiJI?\A;yVZ}IVZ_OOG
8 28193307  + 162 YP_0044148201 309 3e-106 93 162 Eﬁ’gg‘;:‘\fﬁts Sﬁ][f’lt]em Shfi1p11

YP_003873.1 275 5e-93 83 162 Eﬁgﬂg‘fé‘;ﬂ Vimsp%ei” Tip7d
9 3379-3885  + 168  YP_0071126851 322 2e-111 93 168 [F'Eiﬁf:‘ri'ﬁg pﬁ;gLeEDBBZ(]’S—OMOO

YP_003874.1 210  4e-67 65 161 Eﬁﬁﬁiﬁ?ﬁ'ﬁﬂ Virusp;‘f]em it
10 38854034  + 49 YP_003875.1 101 2027 94 sy LopoliedeEl o peE Tl

[Escherichia virus T1]
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11 41154414  + 99  None
_ . Hypothetical protein IMPW2_010
12 44114698  + 95  ALT58132.1 195 2663 9 95 e
13 46955498  + 267 YP_0091120931 392 1e-136 88 212 ARl TEleEl) e [P 72 (12
- [Shigella phage pSf-2]
YP_003876.1 231 2874 91 124 Aypailieleel e nipee
- [Escherichia virus T1]
14 54835701  + 72 YP_003878.1 147 4e45 97 12 Aypatielieel e nipes
- [Escherichia virus T1]
. _ Putative morphogenetic protein
15 5769-6380  + 203 YP 0071126901 416 4e-147 97 203 e e Ao
_ Putative polynucleotide kinase/
Wi RIS S L phosphatase [Escherichia virus T1]

16 63506487  + 42 None
17 6489-7061  + 190 YP_003883.1 303 1e-138 98 190 e
- [Escherichia virus T1]
18 71347343  + 69 YP_003884.1 135 340 94 69 Hypothetical protein T1p61
- [Escherichia virus T1]
19 7340-7699  + 119 YP_003885.1 213 6e-70 92 114 Hypothetical protein T1p60
- [Escherichia virus T1]
20 76837913  + 76 YP_003886.1 154 Ge48 100 76 AypatielieEl e nipse
[Escherichia virus T1]
. _ Hypothetical protein B508_00150
21 7913-8116  + 67  YP_O0071126951 136 9e-41 96 67 L e iy e
. Hypothetical protein T1p58
YP_003887.1 129 3e-38 97 67 e LT
22 82818442  + 53 YP_0044148421 107 le29 100 53 sppatvedieel p ety Shitlg s
= [Shigella virus Shfl1]
. Hypothetical protein T1p57
YP_003888.1 102 7e28 9 53 o
. o Hypothetical protein B508_00155
23 8423-8608  + 61 YP_007112696.1 122 1e-35 100 61 bt s oy
. Hypothetical protein T1p56
YP_003889.1 909 4e23 96 47 i i
. . Hypothetical protein JMPW1_ 023
24 8610-8837  + 75  ALT58227.1 145 9e46 95 75 e el v
_ Hypothetical protein T1p55
YP_003890.1 145 5e-44 93 75 e T
25  8922-9446  + 174 YP_00389L1 349 9122 99 174 U IEES 2L ST
- [Escherichia virus T1]
26 9485-11053  + 522 YP_0044148461 1095 00 100 522 P W 26 g2 SUaili
- [Shigella virus Shfl1]
YP_003892.1 1090 0.0 99 597 Putative termlnas_e Ia}rge_subunlt
[Escherichia virus T1]
27 11108-12391 + 427 YP_003893.1 865 0.0 0w gy POEVBEEED O [Esf:fl:ﬂ"f]‘
28 12381-13142 + 253 YP_003894.1 518 00 98 253 OB (e il
- [Escherichia virus T1]
20 13145-14257 + 370 YP_003895.1 743 00 99 370 FITERYE HE0j07 722 SUa
precursor [Escherichia virus T1]
30 14260-14745 + 158 YP_003896.1 323 5e-112 100 158 Ajpgiasieel Pl reese
- [Escherichia virus T1]
31 14808-15575 + 255 YP_003897.1 444  1e-156 95 255 Al el PG s
[Escherichia virus T1]
32  15667-16626 + 319 YP_003898.1 662 00 99 319 AT (ST UL

[Escherichia virus T1]

(frsk)
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33 16 676-16 963 95  YP 003899.1 187  4e-60 98 gp  LupolieleEl  pROEl TIRRE
- [Escherichia virus T1]
34 17007-17 417 136 YP_003900.1 e g o g oRLEIEl  REEL TS
- [Escherichia virus T1]
35 17417-17788 123 YP_003901.1 248 1e-83 100 123 Hypothetical  protein  Tipa4
- [Escherichia virus T1]
36 17781-18 224 147 YP_003902.1 302 5e-104 09 147 Hypothetical ~ protein  Tipd3
- [Escherichia virus T1]
37 18214-18612 132 YP_003903.1 277  le94 100 13z ypothetical  protein - Tip42
- [Escherichia virus T1]
38 18614-19 282 222 YP_003904.1 447 de158 97  gpp Putative major  tail - protein
- [Escherichia virus T1]
39 19396-19 713 105  YP_003905.1 219 1e72 93  1p5 Hypothetical  protein - Tipd0
[Escherichia virus T1]
40 19 761-20 030 80  YP 0091129661 179 5e-57 98 g Lol prosin ez 02
- [Shigella phage pSf-2]
YP_003906.1 114 7e-32 100 55 Hypothetical ~ protein  T1p39
- [Escherichia virus T1]
41 20 069-22 942 957  YP 0039071 1825 00 96  g57 Futative tail tape measure protein
- [Escherichia virus T1]
. o Putative ~ minor  tail  protein
42 2294523298 117 ALT58163.1 248 2083 100 a7 pd L MPWZ]
_ Putative ~ minor  tail  protein
YP_003908.1 240 2080 o7 a7 LA
43 23378-24 160 260 YP_003909.1 530 00 97 zep rutatve minor  tail = protein
- [Escherichia virus T1]
44 24157-24 891 244 YP_003910.1 S6 @9 5y opy, CUENG e Sl preEy
- [Escherichia virus T1]
45 2488825 487 199 YP_003911.1 402 1e-141 100 199 utative ftail assembly protein
- [Escherichia virus T1]
_ Putative ~ tail ~ fiber  protein
46 25565-28 984 113 YPOOR121 2281 o0 % a2 ARR LE
47 29030-29 335 101 YP_003913.1 200 365 99 01 Hypothetical  protein - Tip32
[Escherichia virus T1]
48 2933530 024 229 YP_003914.1 446  2e-158 97 209 Hypothetical - protein  Tip3l
- [Escherichia virus T1]
. _ Super-infection exclusion protein
49 30273-30 046 75  ALT58170.2 157  5e-49 100 B e i T
_ Hypothetical protein T1p30
YP_003915.1 142 5043 91 B et T
50 3080231866 354 YP_003916.1 TE G0 ey gny  Detouilhuccs WLl
- [Escherichia virus T1]
51 31941-32588 215 YP_003917.1 G = cm gy PUEDE  DEIETISIEMED I
- [Escherichia virus T1]
_ o Hypothetical protein JMPW2_052
52 3263433047 137 ALT58174.1 265 7enes 1000 a7l IR R R
. Hypothetical protein T1p27
YP_003918.1 24 1073 &7 w0 PO T
53 34 632-33076 518  ALT58175.1 1066 00 100 51 il fiber protein - [Escherichia
phage IMPW?2]
YP_003919.1 244 369 74 798 _IT_li;atlve tail fiber [Escherichia virus
54 35668-34 733 311 YP 0091129531 653 0.0 99 311  Hypothetical protein - pSf2 015
- [Shigella phage pSf-2]
YP_003921.1 627 0.0 9% 306 Pytatlve DNA primase [Escherichia
virus T1]
55  36182-35 730 150  YP_003922.1 310 6e-107 99 150 Hypothetical  protein - Tip23
[Escherichia virus T1]
56 36 276-38 294 672  YP 0039231 1387 00 99 g7z Futative ATP-dependent helicase
= [Escherichia virus T1]
(f528)
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(B:%)
ST 3820138707  + 138 YP_003924.1 286 5e-98 99  13g Hypotnetical - protein - Tip2l
- [Escherichia virus T1]
8 3377530488  + 237 YP_003925.1 489 5e-175 98 237 ?ﬁ“ st o I2cer S e E S
% 3948839736  + 82 YP_003926.1 162 1e-50 94 GRS LR R
- [Escherichia virus T1]
60 . _ Hypothetical protein JMPW1_059
3980340012  + 69  ALT582632 143 1e-43 99 69 I berichia phage MPW1]
YP_003927.1 w5 135 fp  Go opandnel  pmEwm o
[Escherichia virus T1]
61 3990040262 + 90  YP 0091129461 175 1le-55 94 qp nPpUIEEEAl [ [pSir e
- [Shigella phage pSf-2]
62 4033040404  + 54 YP_003928.1 114 5e32 98 gz InMPUNEIEA  OEW L
- [Escherichia virus T1]
63 - Hypothetical protein JMPW1_061
40573-41724  + 383 ALT58265.1 5 00 100 383 e MPWI]
Hypothetical protein T1pl6
YP_003929.1 55 00 71 e s T]
4 4178841964  + 58 YP_ 0039311 116 3¢-33 93 Gy pEE)  [EEn e
- [Escherichia virus T1]
65 42 134-42298 + 54 YP_003932.1 110  9e-31 98 71  Putative holin [Escherichia virus T1]
66 4220842786  + 162 YP_003933.1 330 8e-115 98 162 Endolysin [Escherichia virus T1]
67 o . Hypothetical protein JMPW1_065
4278643187  + 133 ALT58269.1 261 488 100 134 B e MPWI]
YP_003934.1 20 GeGn 7@ e opahIeEl g
- [Escherichia virus T1]
8 4371643300 - 135 YP_003935.1 70 A= gy ge  UROUEE]  prein g
- [Escherichia virus T1]
9 4528943721 - 522 YP 0039361 1078 0.0 9y opp OOUERGR]  peiem e
- [Escherichia virus T1]
0 4578245366 - 138 YP_003938.1 e 509 G5 g DpChdreE] o pUeETe ey
- [Escherichia virus T1]
T 4so7545863 - 70 YP009113019.1 117 2e-33 96 qp  RIEe]  [IEED [
- [Shigella phage pSf-2]
YP_003939.1 117  4e-33 81 ORI e LI Lt
- [Escherichia virus T1]
2 4630346079 - 74 YP_003940.1 144  1e-43 99 A Dol LI LR
- [Escherichia virus T1]
B sesoaa6381 - 47 YP_003941.1 o7 e gy gy opUisE peEm i
[Escherichia virus T1]
" seea1a6521 - 106 YP_003942.1 216 3e71 96 106 |ypothetical  protein - Tip03
- [Escherichia virus T1]
™ 4705846858 - 66 YP_003943.1 128 9eas 94 g Hypothetical  protein - Tip02
[Escherichia virus T1]
76 - _ = Hypothetical protein JMPW1_074
47 422-47 051 123 ALT58278.1 1% 278 91 138 R e MPWI]
YP_003944.1 5 G e dze  ORUUEMEl  EESm dpen
- [Escherichia virus T1]
77 - _ . Hypothetical protein JMPW1_075
47 683-47 498 61  ALT58279.1 119 2634 98 e e BT
78 _ _ . Hypothetical protein B508_00040
47 88447 699 61  YP_ 0071126751 120 6e-35 93 G eyl gy ey
79 - _ . Hypothetical protein JMPW2_082
48 650-47 919 243 ALT58204.1 461 set6a 96 241 2 O AWl
80 sges9asear - 70 YP_004414899.1 140 2e-42 93 ORI e D R LR

[Shigella virus Shfl1]

Tt BZRHETR SN AR SR M FR; None: A HOWH S5 2 MBI I Z LR 7515 °:

ID%, BLASTp Lbxf i s ki — Sk

Note: * The genes and names of the closest genome; None: No similar amino acid sequence; ®: 1D%, amino acid identities in BLASTp.
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Figure 6 Schematic representation of the genomic organization of phage SH2 compared to phage
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