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that infects Serratia marcescens clinical isolates
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Abstracts: The present study focused on the characterization and genomic sequence of phage PS2 that infects Serratia
marcescens clinical isolates. The morphology of phage PS2 was observed with electron microscope. The one-step growth curve,
host range, and stability of PS2 were investigated. In addition, Phage DNA was extracted from the purified phage particles
using a MiniBEST Viral RNA/DNA Extraction Kit. DNA sample was analyzed by digesting with restriction enzymes. The
phage DNA was used for constructing the sequencing library. The library was sequenced on a MiSeq™ platform. The whole ge-
nome sequence was obtained by Velvet (version: 1. 2.08) assembling. Phage PS2 belongs to the Myoviridae family. The line-
ar, circularly permuted, 167 266-bp double-stranded DNA genome of PS2 has high similarities to T4-like phages. The phage
DNA contains 41. 7% GC and 276 ORFs. PS2 exhibited a 21-minute latent period and 70 PFU per cell at burst size when the
pathogenic S. marcescens strain S2 served as a host. Further investigation suggested that PS2 is stable in a wide pH range

(pH5 to pH10) and at extreme temperatures (50 °C and 60 °C) after incubation alone at different pHs and different tempera-

tures, respectively. The paper focused on the isolation and

B AR TE S A A X T E (No. 142102310440), 5 & 4 E 2 identification of a novel lytic S. marcescens phage, the biolog-

A & % i %] E (No. 201303199) ical characteristics, the whole genome sequencing and the pre-
A 2 B # , Email: jing77772006@126. com liminary study of bioinformatics. which laid the foundation
EERMG 1. THEFHELRIRAREDF S REFHTEA for deeply analysis to the phage therapy of multi-drug resist-
M 4511915 ant bacteria and the phage biological information.
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T AN R BT T R R A S TS Y S g
B 3% LA 6 DL 48 74

HT TR v T TR N 2 B T AR 2R B TR 24 1k S W
il o SR ORI R T H R R HES L G I R R
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£, FERFECEFRRNGH 22.0 g JEH 7.0 g
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GGT TAC CTT GTT ACG ACT T 3) ¥4 16 S
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.47 COHIRG P E7E T 2 85 57 5 (1L 570 BiiR)
., AAREEE G BT 37 ClA TP s . M
ZERN LA BT AT 6 WA AL,

R JHRUZ - Ak 1 8 W B AR . B 10 mL 5 i
S2 40 FE WO R 1 mL(3 000 Xg,10 min),
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Fig. 1 Plaques of Serratia marcescens phage PS2

2 PS2HERRE
Fig. 2 Electron micrographs of phage PS2
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. +Serratia marcescens(emb/HG799516.1)
" “Serratia marcescens(gb|KJ877659.1)
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Tree Method [Fast Minimum Evolution| ~Max Seq Difference [0.75
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Seseatia marecsecnn(pb|AXSGHIAN. 1xt Serratia marcescens(gb|KJ631129.1)
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sS4, §
Serratia marcescens(gb|JIN400353.1)
.Serratia marcescens(gb/AY927692.1)
‘Serratia marcescens(dbj|AB270613.1)
Serratia marcescens(gb/KIJ571487.1) )
f * Serratia marcescens(gb|JF429937.1)
marcescens(gh|AY043386.1)-
Serratia marcescens(dbj|AB244453.1), N
Serratia marcescens(dbj|AB244433.1) Serratia marcescens(gb|JQ308604.1)
Serratia marcescens(dbj|AB244291.1) .Serratia marcescens(emb/HG799513.1)
Serratia marcescens(gb|JQ308599.1)
Blast names color map Serratia marcescens(emb/HG799514.1)
lenterobacteria
unknown B
Serratia marcescens(gb|JQ308606.1)
Tree Method |Fast Minimum Evolution| Max Seq Difference [0.75]
B3 Bk S2(AFMEKE 4B S ELEENRKE
Fig. 3 Phylogenetic trees of the strain S2 (up) and the strain S4 (down)
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Fig. 4 One-step growth curve of phage PS2 stability 101
2.4 FasEME PS2 AT A% Y i B PR R 50 g L
o - o 8 e =) m
C. WS Fi% A8 50 CHFR 1 h, bk 18 32 3 i i i
5 N - 5 - N s &3
s 00 IR i — 2 T 7 L b D 2 B £
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C LR TR L 10 min P B 52 4 T 5 76 80 E}
CLHAGETE 10 s WRIAT 58 42325k, 53 4h, PS2
S5 M 053 0P B o 5 SR B . 0 6 y
3 4 5 6 7 8 9 10 11 12

iR HOE M pH B 5~ 10 Z a1 ¥ e (04
pH= 11 f1 pH <4 B}, HE AR P 2

2.5 FEHASFINPIL T WA PS2 MR AT
Bk DNase FIHE L BR i 44 N U1 il (EcoRT F1I HindIID)

6 PS2 pHIEEM
Fig. 6 Phage PS2 stability test based on pH
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Wi AH AN BE B RNase [fg, DU, PS2 Ak 4H /Y
KR IE T J Xk DNA, FIH] Velvet B 2 PF £
W T A PS2 /95 51 167 360 bp, P H: P Sy 47 A7
94 bp A JFHN (5 A FL A1 0. 06%) , B L FRAT]
R AT BE R M FE TR W B R T4 — RN I i
PS2 {5 #E UKL AL 5 T — AT LSRR Y 2R ds-
DNA, b mg ik PS2 LA EEHZIF I N
167 266 bp (GC &N 41. 7%) . L Him 2] 276 4
ORF. #F NCBI M3l %f 4 &K & 167 266 bp [y PS2
4 K 2H B 0R I 9 #4790 0 BLASTN [ X 43 #r
gh I R . PS2 5 GenBank 4 & BLAT A9 W5 T4 1A
Fe A AELEA FRAHRIPE . Hod 5 PS2 e ALY
T4-like I ¥ % Bl B9 W B 18 Enterobacteria phage
CC31[GenBank: GU323318]"™, {H Max score
>k 2286(26% of coverage, 69% of max identity),
738k AE BLASTN X455 b, 5 PS2 S 41751
AL A 0 B AR L F- 2 8 T T4-like W &, Hopr,
Wit B 1A T4 (T4-like Wit B A F) AR 3R W o 440) 6 X 21 )7
FIHELE LR 25 R 55 22 i, H Max score iy 1469
(23% of coverage, 70% of max identity), #F—
5 T4 B HSHAT XS 43 Hr . 25 R an &l 7 s PS2
55K I R W A A T4 R DR 20 A% R T 47 L T 1 e
P 7R S A R 2 L B R % 22 B 6 A 4L AT =2 TR B
A A RIE 0P 9 i Be R A 5L R PR HES] X sk
X PS2 4 H KA 5 91 (0] 25 53 B 45 R 4 BoR < Wi
K PS2 1A 7T B8 2 H 1 43 25 2 0F 3R A5 4 5 K 20
e 9 ) — R BT 0 B R T4-like Wi A

16?.903|

K
T

phage T4
T

I e i I i I i I I I ]
phage PS2 40K 60K 80K 100 K 120K 140 K 167.266

B 7 WEEE PS2 5K 85I E A T4 B9 5 E A 3t
mFEEE

Fig.7 Dot plot image displaying sequence homology com-

parisons of PS2 and T4

3 i i@

S0 X 4 25 249 50 S B D
TRFF RNV B PRI T B DTG . 1ENE R )
P PR T 0 52 Ak B R B o 4318 0 A 1
e A 0 D0 A . A

i 5T v TR TR I PR 43 B Ak S2 01 2 T, I 3 K 4y
BIRE) T AR MR A, 44 A PS2. WERK PS2 7
T FE W S2 W& L IE A58 4= 375 BH A 5 TR BE , 3 2 %4 i
P TR O A L R AR A L TR 1) 5 — 2B 7 K il R 10 4
Ak — R PS2 B 70 PFU/cell A% K13
KiE )R 20 min B8R (UL 4D, iX 8k
FEVEIAF 5 2L W DR AR A R 1 . AR 98 58 B T X
PS2 4 S PR A1 1 %6 5 A o L DXL 20 19 0 28 F 9% 4
RN 1 FE 7 PR . kK W R AR AR AT R e 2 T4-
like Wi P 44K 5 05 T A — MR BT 1 51 X % PS PR 4 1
it — TR AN B9 FEL LAY . W RS 0 P02 A
SEIR R WETE R PS2 A7 AR R (Y % IR VD TR T S2
H S (BE 7 . 3 B8 B Rk 35 o 22 5 1 24 1 PR 43 5 bk .
I H S2 X PS2 28 A8 AR R I, MAb W BT A PS2
FE—A 550 pH L P (pH 5~10) FilA = 09 I
JWIE (50 CAI 60 OO AR . I A ik Lo o
i i R PS2 A B ATk A 4 B 0 A A KR 4
Z—. HTREREIA PS2 8% 01 FE B E & H
B2 AR L R R T L4y B AR B 2 I T A o 22 1 A
TR AR T L o R 1 3 A A e i

W AR E AR R o F R M2 R AR A B X
{EL R 0 40 T 11 4 32 DR 2 00 140 R 5 0 R T O R
PR HHAE R AR, H 2000 4E 2 FiA5 2050 5
Ifir 4 (0 Vb T B R W B AR SR 87 Ak (htp://
www. phage. org/names/2000/), E{1¥ )8 T & B
s BT A B Cf 465 R s AR L UL s R A ) i
W B R AL . H E 2000 4F 225 43 B O 55 2 VD TR B
T W BT A A AR A PR AT L R B R R Y
KSP100"8 | PPV | SmPjn'®", K & W & 1A B (1
SM7017, L K WL R WE B MR B A philF3™
KSP20M% [ KSP90OM™ 1 dSM9-3 Y | 3 2 ik 14 {4
)R A 5 DR 2L D0 7 — S s T A (AR i 358 0 ) 97
(oA &8 SR A7 T 0 2 40 2% o i KSPOO J& 1
T4-like WER A& . 55 4F, HHI GenBank I+ 3 [ 41 5¢
2 0 V0 TR R R AR A 3 BR324 - Matil-
la"™* 2500 B B — BR LR B 1 Vil-like ¥ 75 B & 0k
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