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Biological characteristics and preliminary genome analysis of Acinetobacter
baumannii bacteriophage SWH-Ab—3

ZHANG Ran', LUO Juan®# B WU Liu’, VYANG Zhulan®’, LUO Xi’, ZHANG Bo®

[Abstract] Objective To investigate the biological characteristics and basic
genomic information of Acinetobacter baumannii (A. baumannii) lytic
bacteriophage isolated from hospital sewage. Methods Bacteriophage was isolated
and purified with indicator of A. baumannii by double—layer agar plate method,
and plaque characteristics of the phage were observed. The structure of purified
phage was observed with transmission electron microscopy. The host spectrum was
determined by point plate test, and optimal multiplicity of infection (MOI),
one—step growth curve, temperature and pH stability of the phage were investigated.
The whole genome DNA of phage was extracted and sequenced by Illumina Hiseq2000
high—throughput sequencing technology, and then the genome sequence was annotated
and analyzed by alignment. Results A strain of lytic bacteriophage against the A.
baumannii, named SWH-Ab-3, was isolated from sewage. The phage had a head of about
70 nm in diameter and a tail of about 80 nm in length. SWH-Ab—-3 was identified to
belong to Myoviridae family. The bacteriophage had a narrower lytic spectrum
of A baumannii (6/42), optimal MOI of 0.1, latent period of 40 min and burst
period of 50 min, and the burst size about 31.4 PFU/cell, and could stand the
temperature up to 60 ‘C and keep stable titer under acid or alkali environment. Its
genome size was 41 730 bp with G+C content of 39.38%. There were 53 ORF encoded,
of which 33 were known functional genes and 20 were hypothetical proteins. The BLASTn
alignment found that SWH-Ab—3 had the highest homology with Abpl and vB AbaP B3 (©
94%), but the length of the genome, the G+C% content and the morphological
characteristics of the phage were significant. Conclusion SWH-Ab—3 is a new lytic
phage of A. baumannii, belonging to the Myoviridae family. It is tolerant to heat,
acid and alkali. It may lyse the host bacteria through “two—element lysis system”,
composed of holin and lyase. It has stronger lytic ability, but narrower lytic

spectrum.
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) S AZNAT B (Acinetobacter baumannii) JAERFEEZPIEFTE, | ZAFAET ARG
7K IR, W E T NSRBI PR AETEIE T AE AN IEIROE . B
FERH, S AR L BRI R AL BT XA SR A2 BRI, s
FBE . SCEBE LA R T B G, 52 51 ™ E B IR AR W2 A B0m
Yo BT, B2 ORE R XTI R ST 2T 25, BRE RS B - BRI
R R A IR S U 202 W R VR T B 2 A ST T R A AT B (BRI R IZ R
U 2GR R KB A G BRAE AT, T 80 8 AR (70 265 3, 502 2 S 258032
W25 ok, A ELE IR 2ok, I RGUE SRR T IR ki

Wi B £ (bacteriophage) /& — KRR ALAN B S AE IR 25 . e b UK SR T EA A fE
BEAT R EGE, B w5 AR A A% 1078 5k o $2 R TR 1A S 1 R K 58 R 2 R
WA R R VAR T, 6T LA e 8 1 v BT A T R R I R AR T B
2 T 2 P I D 27, B A B R O S P S 24 B P A R AR AT R AR
PERBOH BRIV A, ER SR 7 E WM E R EL . F AT X 2 i 24 T i e
MBI IRTT A SR SR E R 2, R A TR R AR R I, SEAR T R 2 AR S
PRT7 IR0 A 1) 4 240 B0 T 240 PR T S 2 ME SO T RE™ o AR, MR AT 2 ARTE T A
SRFETR, W PR A0 G A AE, BEG RR R A G 2 A HOGS RL I G AA, PT A AR S
1O o DRI, 8 o 40 T ()R S PR A AT JH R LA 5 T A R 110 2R e R A 1
MEFERR, TR R RN (A, X HBEAT A R A SRR R AL A0 e sk, A&
W TEAE R BET5 7K h 70 B RS 1 AREE 2 AN ST T R SR AR VE R B 4 SWH-AD-3, JExf H AW 24
PEANSE RN ALBEAT WAL 7C, Wit 1 1A 3 22 BT 24 6 & ANZhAT B BT Ss e N IR % FR T80 42 i) A

FRGERTT S LA

1 MR 577
L1 EERFMS

ek B BHEEUY) . B AR B 9 E 0X0ID A F] s BN B 5 K1 R4 TR A F;
W 1 A3 R 4 DNA $RBGRFT & (Code No. AB114) 1 [ b5 W AR AR B IRA A .
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ThermoFisher Micro 21R B0 NFEER K /RBH: (Fh ED H R A A P25 BHVERE 7748
bR T AT BR A W] 2 s JEM-1400 Plus i& 5 B 7 54k Jy H A<kS T (JEOL) /A ]

P HiSeq2000 il &l A N3 [ T1Tumina 2477 i

1.2 HkFIEEFRE

A2 BRELS AT . 2 BOKIAAT . 2 MR SO E BRI . 2 PRU SR I T K 2 PRI
P70 B A B8 P o 2 R K B = T R K7) B — Y R e A S B A= 8 o B M, AR S
K= RA7 . FTAH BERIRH Vitek 2 Compact —32 4 HZh4NE % R4t GAE AWt Bz A
") AT AENE BT E . HRC LB AR FREE: SALEY 10.0 g, HEAMK 10.0 g, BEEHREY)
5.0 g; FRIREIFREAE LB BRI IATEER 7.0 g, [REFREAE LB IR IR
JEkr 15.0 g, MKZE 1L, pH 7.4, w5 KEEDREH {5 B AR5 K, N

EFIIPIE S

1.3 WEGAETESEE
1.3.1 TEXHEH&

K —80 CIRAFIY 42 MREQZ AZNAT A 2 HRRBAT IR 2 MR ORI A BRI . 2 RSk
TR A B 2 BRI 96 o B AT B8 B = 2R VBB T8k LB TAR b, 37 CIRUTR, EIURR.
H, BREUAHEE AN V5 5 BB T 2 mL W LB i3tk T 37 'C. 200 r/min BiFRE
JCE LA D(600) 9 0.6 47, #&1E LHESW, BT 4 CRIEEN.

1.3.2 BEAKEES TS

IR IRAE i, INBE BT 7K b SR oy B 2 AN BT R AR W R A, R R
TR B AR BB A

1. 3.3 BEE AL SR

M LB BUZ BRI -HRICRABE BT, I8P 05" (¥ VR A R A 375 I,
BERIIARFI R AN — o AL ROWE T 1A 5 50% HH SE AR 51 R i —20 'CA—80 CIAF.
o


http://aammt.tmmu.edu.cn/Upload/rhtml/201902048.htm
http://aammt.tmmu.edu.cn/Upload/rhtml/201902048.htm

1.3.4 WBEAEESME

20 SCHR [9 ] 40E 77 R 0 M B A R T SRR ALE

1.4 BRIV R
1.4. 1 VBRI 2

SRFH TS/ i 25 1 st S A R0 5 W A A P A . 2K B 2 N BT 42 k.
KIAFFE 2tk B O EERE 2 bk LB 2 MRl 2 50 H w2 M. 5 TR E A
TN BT F5 0 B e R L 35 W 7 R ) g R R PR A

1.4.2 BEAEBERLEES (nultiplicity of infection, MOI)WMIE K& —5 4K pl 2R 224

ZHRSCHR [10]4RIE 10 5 V8047 « METE AR 578 32 5 I BB (MOT) 43 524 0. 0014 0. 01. 0. 1.
1. 10, 100, 5537 J515 20 M B A0 B B i (1 MOT BN AR ik g 8 5. P& e B AR MOT (1 B gl
BIRNWE B AR RN TG LR IR, o AIFE O B ZIAREIE]FE 10 min BORE, 005 056 IOk T80 R 3 52

Iz EAR K — P AR 2.

1. 4.3 WBEEMHIRE M

0.7 mL K LB BEFRIEMATCH EP B rf, 43 5l7E 30, 40, 50, 60, 70, 80 ‘CIH7/K
WA 30 min, FENEEEANKE 3 PATE . RRREASMNRERRER, A 0.3 nL
W B A (24X 10° PRU/mL) , 43 I4E 304 40, 50, 60. 70. 80 CHI/KAHFHME 30min J5,
ISR B FoKIG A5 . I E R 10 w L BAEMRG, K X2 B A8 FA AR v 1
PRIRREE , I 22 1 Wk 1 A 1) AR e P T 26

1. 4. 4 BEE4ENT pH BURME

FAARERER (1 mol/L) v S AN (1 mol/L) 3 HIK A LB 597 3L 1 %5 pH {H K 2. 04
3.0, 4.0, 5.0, 6.0, 7.0, 8.0, 9.0, 10.0. 11.0, mEKEG&H. BASHE pH Ak
LB }5775E 2 mL % 10 nL TEBEFSIKE T, 250NN 100 » L BEE 4 (10°PFU/mL) , 37 °C
TR FER W E 4 h, M4 pH A BB E 3 AN FATSLI0E . DU AW 10 w L (SR EMRES,

SR FH O B 1 B2 e I W T A R0 P58 5 2 ) W T 2 ) R R A AV i 2k
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1.5 MR AL R M T K75 74

FI A WA PR FE R 41 DNA $REGRF T & (Cat: AB114) fh3RWEEE A SWH-Ab-3 ZE[K 41 DNA, 5
FIN 5E H b 1 B AR )RR AT IR B e e EEEDBRANTR - A DNA A b VR FE A4l
FAASE WA A% PRI AE i A A DU SCE AN cluster il 4%, RS 2 AAENEENFEAR 111lunina
Hiseq2000 ¥ o Frsi JE a6 I 7 508 , 28 TAb 3 B4k . 519 AR &40 J5 , il id Spades
B TR T W B B DRI 2L B 2E %%, IRAF MR A SWH-Ab—3 I ¥) DNA 7 41 Hf #2245

WG A AR JEE IR 2045 J2. 3 R
Glimmer (http://www. ncbi. nlm. nih. gov/genomes/MICROBES/glimmer 3. cgi) ¥4 0 W 1
P FE R A T 24E (open reading frame, ORF), [H]id A BLAST 7£4% T
(http://blast. ncbi. nlm. nih. gov/) BEATHlIE PP F1IAHAAME XS Ao At L DR (1R . i ad
tRNAscan-SE (http://lowelab. ucsc. edu/tRNAscan-SE/) i i& #: K 41 b & 75 A7 7E tRNA FE A,

BeJa, FFER AR SR AE NCBT #di i, SREUFPIIE RS

2 R 2.1 WHEAEYERERR
2. 1.1 WEBEAA A4 B8 K LI B B4R AE

LA PR 73 25 ) i & ANZHAT B 9 £, X2 3P Bk ik gttt , B Beis K g2
BRI 1 BRSO AT W B AR, i 44 W T K SWH-Ab-3. ZEXUZ BRI B b 7T WL
B A SWH-Ab—3 BETE B S AU AOWE B B, B2 0. 57 1. 0 mm, [EJEIEW] . A2, 23l

A R TR (0 B BREARSAIE (B 1) o
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| WREEEAR SWH-Ab—3 [ 1 B T S R AE

] 12 151

2. 1.2 BEEE SWH-Ab-3 HIES

SEAL W B AR SWH-Ab-3 2B IR Tk 5, B B T BB M Z A WA 2 frox. b
PR SWH-Ab—3 k8 2 1E 2 AR PR M, Sk EAAZN 70 nm, FBKZ1H 80 nm. AR PEIR
BAR D 28T77k, SEZNERE ARV AT WUENE B AR (Myoviridae) .
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K2 AR R

& SWH-Ab-3 HITE A

P 1 13

2. 1.3 MBIk SWH-Ab-3 (LB L

s T /4% SWH-Ab—3 X B0 4560 S ANZFF B . KA1 . 208 (R 2 BREA . 2l P e v A
i ¢ 7 B AH B E N I 50 FRIGIR 0 B AR I E R L6 1. 5 REIR, WER & SWH-Ab-3

0

451 SWH-Ab-=3 X 50 #klla PR 73 25 1 Pk O 2 A1

LS
A. baumannii 01
A. baumannii 02
A. baumannii 03
A. baumannii 04
A. baumannii 05
A. baumannii 06
A. baumannii 07
A. baumannii 08
A. baumannii 09
A. baumannii 10
A. baumannii 11
A. baumannii 12
A. baumannii 13
A. baumannii 14

A.  baumannii 16

i

£
baumannii
baumannii
baumannii
baumanni i
baumannii
baumannii
baumannii
baumannii
baumannii
baumannii
baumannii
baumanni i
baumannii
baumannii

baumanni i

18

19

20

21

22

23

24

25

26

27

28

29

30

31

33

A

A

P.

P.

7S

baumannii 35
baumannii 36
baumannii 40
baumannii 46
baumannii 48
baumannii 53
baumannii 61
baumannii 150

E. coli 01

E. coli 02

S. aureus 01

S. aureus 02
aeruginosa 01
aeruginosa 02

K. pneumoniae 01

R 6 PR S AR IR > B R, ROy 14. 28%(6/42) , (EXT KA. &G
HIEIERTA < AR SR8 M T K 28 v o R X TE R e
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[ELZS A P PR U 2RV Rk

A, baumannii 17 - A, baumannii 34 - K. pneumoniae 02 -
+ R - ARUE

R

2. 1.4 BBk SWH-Ab-3 BB AR ¥

Oy 3% FEAS T3] BU AR K 0 2 AN AT 278 21 (A, baumannii  01) 5 WE B A& SWH-Ab-3 V& &,
BEIE 4 h G EWEATEE . 458 58R, M01=0. 1 I, 335 EiE Wb EAsmmE &S
(5 2), FHHWEE A SWH-Ab-3 I LRI E ¥ AN 0. 1.

% 2 SWH-Ab-3 [ fE MOT W5

g2 Wi B 1445/ PFU 2 £/ CFU MOT 4 h WEB A FE/PFU o mL™
1 10° 10° 100. 00 2.55% 10’
2 10° 10’ 10. 00 5. 60X 10’
3 10° 10° 1.00 2.89X10"
4 10° 10° 0.10 8.40%10"
5 10 10° 0.01 6. 75X10"
6 10° 10° 0. 001 7.30X10"
R

2.1.5 WEEA SWH-Ab-3 f1—35 4 K th2k

UG T AR i 2 T 4% R R MOT (9 L3R 57 I, DA T8 PR P 9 AR AR, BRI 8]
ARRR, IR AR — DA 2R (1] 3), PAPPALWE R AR R RE /7. AR aT LU
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SWH-Ab-3 JE YL T 18 40 min A, G B IR RO AT W SR 30, 22 8] B A Bt 1 % 1 7 R 301 5
YL 40790 min WIEE A RIBCR SR, ZJF@TRE, RN 50 min. R
PR TS 3 R = A ORI Wt T A0 P2/ R AT S0 i Rk R, A L £

SWH-Ab-3 HIZLE R L2 31. 4 PFU/cell, 39 %M B 1A 1 3 R D 50 o

= = R
i [l i

W T iR B Mo PR U =

7

0 10 20 30 40 50 60 70 S0 90 100 110120
H;Hn]ftnjll

3 WA SWH-Ab-3 [ —354 K il 28

I 1 31

2. 1.6 BEEE4E SWH-Ab-3 f#daE i

DAAS [R]85 6 i Wk 1 A (100 5 B P52 R N AIAR » i B2 DR et A o 22 o Wk I A7 ) oA g 128
25 (5 4) o WEB/A SWH-Ab—3 7E 30750 CH¥ & 30 min J5, JHIHMEMEREANAR, MiEEm
T 60 C, MBI RFE, 70 CHRIRE SR TR, MR EREES 80 CH, W
AR AR 0 o 2 B A R B — e i, BN L
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(]
]

._.
=
1

I 1 {4530 1 NogPFU - mil.!
n

10 40 S0 60 70 80
HEMTC

4 WEEAR SWH-Ab—3 [y B R & PE 2

] 12 151

2.1.7 BEE A& SWH-Ab-3 [ pH & & P

PAANIR) pH 25 T 99 1 W PO 5 B T P2 D AR, pH B A A AR 22 1 W T K YT PR Tl
FaRE V2R (15 5) o W A SWH-Ab-3 Z8AN[F] pH ALPE 4 h J5, BE# pH IR, pH £E 4.075.0
08 D PAY R TS A 0 T e, T AT PR 1 SR PR N B S pH 7E 6. 078, 0 Y FE X
Wt T A R R S AN K, HL24 pH Dy 7.0 I I B A s PEdR v BB pH (BRI o, WA 1R
TR/ T R, (BT DR B B o SRR ITZIR T N R BRIA A — € I P e, LA
H 5

ey
=1 =] =
1 1 i

[~
1

W 1A o PIFL = mL!
=y

20 3.0 40 50 6.0 7.0 80 9.0 100110
pH {H
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K5 WEEEAR SWH-Ab-3 (1) pH F& 2 i 2

P 1 13

2.2 WA AL R 40 22 AL
2.2.1 MBIk SWH-Ab-3 f)4> HE K 4 HE

ST BT, WA A SWH-Ab-3 ZERIZLK B 41 730 bp, G+C% A 39. 38%. #4
W &1 4¢ SWH-Ab—3 4= J& R AZ R FP #1132 5 GenBank, SREXA & 54 MG599035. il id
tRNAscan—SE T o041, & BN B 44 SWH-Ab-3 L[R2 HE tRNA f74E . 2 BLASTn Eb
ST RIN, W AR SWH-Ab—3 5l S A S AT 1 W B 445 Abpl (42 185 bp, GenBank &% 5
JX658790) fil vB_AbaP_B3 (40 598 bp, GenBank %35 MF033348) [ b X} 7 55 % 43 71 A 96%
1 94% . SR EATZ AEAER m AR, {2 Abpl AT vB_AbaP B3 f¥1A:RZH K & 5 SWH-Ab—3
A, B0 MG EAIEASE, Abpl 1 vB_AbaP B3 )& T4 WA AL, 1 SWH-Ab-3
BT WURMEE AR b aT WL, W B4 SWH-Ab-3 & —HEHT 40 BS 106 2 RS FT B 2 e vt 1
1k,

2.2.2 BEEA SWH-Ab-3 [RIThEEE: ORF 4047

WA B kA BE DRI 28 3 G 1 immer BRPFELRWIAE TN, A 53 /N AT SEAE (ORF) o %
Wk 1 /& SWH-Ab-3 1) ORF KFEBEATSGeit 2, A 6 il IR 2, e o Re s K B A
BORZE S, HAKJEALE 1007200, >2007300. >4007500 bp (I LhAERE K %, 15 47. 17%(25/53) .
{0 5 AN R A BE I 2 000 bp, 4 AT REEWE R A LS I A O mAs B R . B,
Wik B 7 SWH-Ab-3 [RI T REJEIR BRI L REIE, T g 5 A 52 A4 At 1 R [ 45 44 B 1 - 38 T NCBI
(1977 51 EE TR A BLASTp JEAT Wik 14 7 T REJE R F) ORF 3R, 455 L7 3, b 20 4™ ORF 9
R E M (hypothetical protein), 33 /> ORF [JZhAEECLAT. ORFO2 (W B4 PR f# ) A ORFOL (%8
FLE A F& WA () 2R AR AR SEJE K], ORFO2 & —FPiA Rl , 7] 5 504 M BB 22 1717 156 20 7
VA AR . ORFOL Zifit 1ty 2K 11 R e o 4 B 4 B P e 2], A B W 4 68 PR A R TR v N T 4
P, RIS ZER 0 B B T S 5 R M T RE o S5 (1 ORFA5 2R A 1R F ZEASE R
M, S8EEALEIUT. ORPAT-0RF49 gD MR 1K B AR CE [, AARAAEsITRE, &k
PRI R A AR SRR A o R B 2 T I A HE B AR o Rk, R 44 DNA S 1) K I F2HH S 3 [ 2

FEALFE: ORF30 (DNA KA ) « ORF22 (DNA 51 #M%) - ORF26 (DNA ZEHERE) - ORF20 (DNA 4544
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1)« ORF25 (DNA fift i) 55 . [FII, 2o % Lo o3 B 3R 3 A BN T8 14 SWH-Ab-3 "RAFAERE /)

R OIS SRR IR, R A LA I 324

1 2.3 4 5 5 7 & 9 IO IH

FE
1: 1007200 bp; 2: >2007300 bp; 3: »3007400 bp; 4: >4007500 bp; 5: >5007600 bp; 6: 600”700
bp; 7: >7007800 bp; 8: 8007900 bp; 9: >90071 000 bp; 10: >1 0002 000 bp; 11: >2 000

bp 4] 6 WERE AR SWH-Ab—3 HE 52 Th R 3: R (K B 49 A

P 3k Tt
% 3 SWH-Ab-3 ) ORF ZhfgTmm
K
ORF VB =K EfH BT
/bp

1 Putative holin [Acinetobacter phage vB AbaP D2] 336 5.00E-73 AVP40473. 1
2 Endolysin [Acinetobacter phage vB AbaP B5] 558 1.00E-128  ASN73457.1
3 DNA maturase A[Acinetobacter phage vB ApiP P1] 309 2.00E-66 ASN73507. 1

Putative DNA maturase B [Acinetobacter phage
4 19380 YP 008058244. 1
Abpl]

Hypothetical protein [Acinetobacter phage
5 135 3.00E-22 YP 009216494. 1
IME200]
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ORF

10

11

12

13

14

15

16

17

18

19

MR E AR

Hypothetical protein
phage Abpl]
Hypothetical protein
phage Abpl]
Hypothetical protein
phage Abpl]
Hypothetical protein
phage Abpl]
Hypothetical protein
phage Abpl]
Hypothetical protein
[Acinetobacter phage
Hypothetical protein
phage Abpl]
Hypothetical protein
phage Abpl]
Hypothetical protein
phage Abpl]
Hypothetical protein
phage Abpl]
Hypothetical protein
phage Abpl]
Hypothetical protein
[Acinetobacter phage
Hypothetical protein
[Acinetobacter phage

Hypothetical protein

Abpl 0054 [Acinetobacter

Abpl 001 [Acinetobacter

Abpl 002 [Acinetobacter

Abpl 003 [Acinetobacter

Abpl 004 [Acinetobacter

vBAbaPPDAB9 45

vB AbaP PD-AB9]

Abpl 006 [Acinetobacter

Abpl 007 [Acinetobacter

Abpl 008 [Acinetobacter

Abpl 009 [Acinetobacter

Abpl 0010 [Acinetobacter

vBAbaPPDABY 40

vB AbaP PD-AB9]

vBAbaPPDAB9 39

vB AbaP PD-AB9]

Abpl 0014 [Acinetobacter

K&

/bp

204

207

282

510

375

234

597

180

117

399

489

435

168

219

EfH s

. 00E-36 YP_008058246.

. 00E-43 YP_008058193

.00E-61 YP_008058194.

. 00E-120 YP_008058195

. 00E-87 YP_008058196

. 00E-49 YP_009189868.

. 00E-147 YP_008058198.

. 00E-37 YP_008058199.

. 00E-18 YP_008058200.

. 00E-93 YP_008058201.

. 00E-116 YP_008058202

. 00E-103 YP_009189863

. 00E-30 YP_009189862

. 00E-44 YP_008058206.
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23

24
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26

27

28

29

30

31

32

33

MR E AR

phage Abpl]

DNA binding protein [Acinetobacter phage

vB AbaP AS11]

HNH endonuclease [Acinetobacter phage

vB AbaP B1]

DNA primase/helicase [Acinetobacter phage

vB AbaP B5]

Hypothetical protein Abpl 0018 [Acinetobacter
phage Abpl]

Hypothetical protein Abpl 0019 [Acinetobacter
phage Abpl]

Putative DNA helicase [Acinetobacter phage Abpl]
Putative DNA ligase [Acinetobacter phage
WCHABP5 ]

Putative HNH endonuclease [Acinetobacter phage
phiAB1]

DNA polymerase [ [Acinetobacter phage Abpl]
Putative HNH endonuclease [Acinetobacter phage
WCHABP5]

Putative DNA polymerase [Acinetobacter phage
WCHABP5 ]

Putative HNH endonuclease [Acinetobacter phage
WCHABP5 ]

Hypothetical protein vBAbaPPDAB9 27
[Acinetobacter phage vB AbaP PD-AB9]
Zn-ribbon domain containing protein

[Acinetobacter phage vB AbaP AS12]

K&

/bp

210

450

708

318

237

1 299

981

447

861

438

1 461

480

891

120

E 8 BT

. 00E-36 AQN32666. 1

. 00E-86 ASN73324. 1

.00E-176 ~ ASN73427.1

. 00E-70 YP_008058210. 1

. 00E-51 YP_008058211. 1

YP_008058212. 1

ARQ94892. 1

. 00E-104 YP_009189356. 1

YP_008058215. 1

. 00E-98 ARQ94894. 1

ARQ94895. 1

.00E-117  ARQ94896. 1

YP_009189850. 1

. 00E-20 APW79810. 1
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35
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38

39

40

41

42

43

44

45

46

47

MR E AR

Putative DNA exonuclease [Acinetobacter phage
Abpl]

Phage—associated homing endonuclease
[Acinetobacter phage Abpl]

DNA endonuclease VI [Acinetobacter phage

vB AbaP Bl1]

Phosphoestherase with HTH domain [Acinetobacter
phage vB AbaP AS11]

Putative dNMP kinase [Acinetobacter phage

vB AbaP AS12]

Phage—associated RNA polymerase [Acinetobacter
phage Abpl]

Hypothetical protein Abpl 0035 [Acinetobacter
phage Abpl]

Structural protein [Acinetobacter phage phiAB1]
Head-to—tail joining protein [Acinetobacter
phage Abpl]

Putative scaffolding protein [Acinetobacter
phage AB3]

Scaffolding protein [Acinetobacter phage

vB AbaP B5]

Phage capsid and scaffold protein [Acinetobacter
phage Abpl]

Hypothetical protein Abpl 0040 [Acinetobacter
phage Abpl]

Tail needle protein [Acinetobacter phage

vB_AbaP_AS11]

K
/bp

957

438

441

936

651

2 418

198

252

1 557

798

141

1 032

186

294

3

EfH s

YP_008058221.

. 00E-105 YP_008058222

. 00E-105  ASN73337.1

AQN32682. 1

. 00E-156  APW79816. 1

YP_008058226.

. 00E-40 YP_008058227.

. 00E-53 YP_009189369

YP_008058229.

. 00E-177 YP_008060144.

00E-24 ASN73446. 1

YP_008058231.

. 00E-33 YP_008058232.

. 00E-50 AQN32691. 1
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/bp

Putative tail tubular protein A [Acinetobacter
48 561 9. 00E-134 YP 008058234. 1
phage Abpl]

49 Tail tube [Acinetobacter phage Abpl] 22920 YP 008058235. 1

Putative internal virion protein B
50 672 4.00E-158 APD19443. 1
[Acinetobacter phage SH-Ab 15519]

Internal virion protein B [Acinetobacter phage
51 2 886 0 AQN32695. 1
vB AbaP AS11]

Putative internal virion protein [Acinetobacter
52 3099 0 YP 008058238. 1
phage Abpl]

53 Tail fiber [Acinetobacter phage phiAB6] 2 100 0 YP 009288671. 1

RIEIH

3 Wik
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A ONERBEI57K b R 5 B 1 RS0 5 R BT B8 04 53 AR PETA O SWH-Ab-3, L3k
R R T R TR S5 M0, SRS (20 70 rn) S5 BRARACIE (29 80 nm) 4%, i F2K
WA DNA () ¥ X0 017 56 VAT R 008 75 0T, B 620 S, 40
S T 20 8 5 57 T WP B8 P R Clyov e, FEHIKIE 5 % F0 B GARE) , W1
T RIS 4 B R R AT B KRR B (Siphoviridae, FEHPKIE RS H
Rl 2 A . SRR, (5 E AR TUP A (EEE R AR RO RO AT AS OB 1, IE
R TUEE IO B, 900 T WD 55 B I S A, (Lt g R TR AT
BRI A 4R 0L T AT RE R

PR R PR VR W TR A B TR AR B IR S bR, W BRI R 1 oy B AlAK L A 2R
& SRR AR IGE A 1R T 2 . MR SWH-Ab-3 2 s R =40 (0. DT — 24K
2k, RHIERIIN 40 min, BRREEDY 50 min, RFEEDY 314 PFU/cell, 1A
REEtas, (H53CHR118-19] 70 B 060 S AN SR B R s AR LLE,  JLARRRE 0595 . RS I
ST R I BT A4 SWH-Ab—3 7EBALIE PRI 42 HRE0 2 AR ZFF 3 P BE AR 6 BRI PR BRIk, ZLARE
B, R T A i 3 B R e BE R o (R PR 3 25 0 6 2 NS A B R 2R
R, B — W AR T R U R AT RE G R, $RI5% 2 TG R (A VR A FF) 003 R 7 AR B A ol 7]
R R B PR I R UL v 7 I a3 ™ 0 S 4, St IR P R pH R 52 Se 36 R B, I TR A
SWH-Ab—3 FA R AT M RRBRAR & 1 B i (IR BESE L RE AT, W R AR L3RI ) ol 46« (R AT B2 I
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FIT, GenBank Hizss (0 2 AN AT 12 G T A4 (RO 56 R ZH M 30 kb $1) 170 kb, R B2 A 3]
T B8 W T AR A7 AE 22 B . S 0 W T 4 SWH—Ab—3 JE PRI 413647 DNA 00 52 R[] 528 EL x40 ¢
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