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Sequencing and bioinformatic analysis of genome of Acinetobacter baumannii bacte-

riophage AB3

Zhang Jie, Liu Xi , Gan Dan (Department of Geriatrics, Third People’ s Hospital of Chongqing, Chongqing, 400014, China)

[ Abstract | Objective  To sequence the Acinetobacter baumannii bacteriophage AB3 separated by our
team, and to perform bioinformatics analysis, so as to identify the classification of its phylogenetic relationship.
Methods  Shot-gun library and config package strategy were carried out for sequencing the genome of bacterio-
phage AB3. Such software as EditSeq, tRNAscan-SE, TRF, FindTerm, ORF finder, BPROM and GeneMark™
were applied to predict both general characteristics of the bacteriophage AB3 genome and the coding gene func-
tion. In addition, the evolution of RNA polymerase gene system was analyzed with the software of Clustalx and
phylip. Results The genome of bacteriophage AB3 was a double-strand DNA with a full length of
31 185 bp, in which G + C mol% was 39. 18% and 28 predicted genes, 1 transcription terminator, and 4
possible promoter sequences were included. Conclusion  Genetic analysis and RNA polymerase gene evolu-

tion analysis indicate that bacteriophage AB3 is similar to bacteriophage AB1, and both of them belong to
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phiKMV-like virus.
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1.2 s 4R AB3 495 & R LA B i

HREERBE 5 /KA B UG5 7K 1000 mLL, Kf 40 b & A Z T F
AW LB 5570 50 mL I AZGK IR AR SR 24 hy B0 E i
DEBRTA s ISR I PEG8000 vk i i )5 4 °C 12 000 r/min 5
> 10 min; TADTKE; 10 L ALHS 19 TR S 200 pl 75 £ 1§
TG 20 min J5HiM . 220N , PEIOH: b 2R % o 5 1
WA AB3 R — B WSS 42, MR AB3 W] LUE BRI E
BESERIVE TR B, B SR R PR AR K A AB3
B 20 L TR B, R B SRUIVE 20 min J5 0001 3 2% @
EER TR L, et 8 min, T4 )5 3% 5 HL 4% Hitachi H-7500
WU o W TR 1A AB3 L PRI 2F 0 F i 1 4t ik i LA AR BRI A )
58, If I & GenBank (% 3¢5 KC311669) ™, J¥ 51 41 % I
Phred/Phrap/ Consed %4525 .
1.3 " HE4K AB3 K K 20 547

Wit 7 & AB3 3[R 4 143 17 R ] Lasergene 21 EditSeq
BA5E I, i 1 38 E AR IR K 2 90 5 1Y tRN Ascan-SE 3P X Wi
PR AB3 JEPRIZH rf tRNA BE PR BEA T4 R i ok o 0 T 42 A R4
PEN ER R EE S 751, 7E softberry [l F &4 FindTerm X}
W TR 1A AB3 JEE PRI v SR 28 1B F- R4 T IR0 , ] s 2] P2 Pl e
119 BPROM Hi 50 it b7 142 AB3 HEPRI 20 1 08 3 ¥
1.4 =EA AB3 % 5k B Fm 547

725 E E 57 A 3 A AE B H 0 (national center for biotech-
nology information, NCBI) R34 A ORF finder {4 3E4T 7L
B BEHE (open reading frame , ORF) BiA 447+ 12 T 25 6 3 .
HFARWIFFE BT Mark Borodovsky S5 % [ 3 2 {1 /1) GeneMark ™ 4k
PESEATHRIS S 430 T B Glimmer 50 ik 47 3630 5 137
NCBI 3l BLAST 277 % W B 42 AB3 56 PR 4 v 4 s B R B A 7
BAKGRINT RN AT 30 77 22 R Y 51 U A% 2 91
SEABRF R E H E 5 F) ] Lasergene #0441 EditSeq
BT AB3 e DR ZH S35 DA ) - 42 18 R P 2 i DR Y
FERHEAT 3T
1.5 =@k AB3 RNA &8 A H & St fL o7

TR T 14 AB3 [y RNA 5 4 i i [ [m) H: [ Y5 66 PR i A7 1
XF, FEM R G A3 HT . RNA B4 WL R 1 22 75401 L xR
Clustalx Zf4" 4L F R3S Phylip 204", F TreeView 4k
CREPUE -7 F

2 HR

2.1 =£EHK AB3 K05 5] L85 Fo 5 7)) o A

BT T TURER R AB3 Sk 2 A kS5, B
60 ~70 nm( [ 1), HI P 4T Ly BR 1 Py 40 g U0 , iE 52
FIRUEE DNA(IE 2) o DU 58 IR A2 25 W i 44« AB3 i[RI 41
4K 31185 bp,G +C & 39.18% , 5 HAth 3 il S A 5h
FF TR s BT R 356 R 2 E AT B, S SR LR 1, WE T iR AP22
AB1M YMC/09/02/B1251 ABA BP™ [ GenBank % 53 54371
S NC_017984 . HM368260 . JX403940, FH tRNAscan-SE % {4 #;
RIER A AB3 (RNA JE R ARG E] , 107 oAt 3 A 05 1 44 (00 s 7
& ABT 4G %] 1 4~ (RNA LR 2 TRE 524 750 0 w5 4
AB3 K EE P, KR AEL T,

E1 EHFEETURREE AB £ 2% BRALERETL

1 2 3 4 5

- -
10 000 hp—> = -

3000 bp—

1 000 bp—|
1:DNA #7/; 2: EcoRV Bgdn; 3:5ph 1 B30 4. EcoRV #= Sph [ 3%
Bebn; 5. KL
2 IREM AB3 EEH S WETIBIKER

2.2 WEAK AB3 T 4 A B

WER A AB3 ZEH 214 ORF finder BRI 97 KT
100 bp A FFIl B EEAE | (EUE: T e 1 AE A H AT 3 R 31 R A1 5
A—E REIEM RN . ] GeneMark ™ #{4: Xt W 14 AB3 JE[H
M, JL3R 3 28 ASFTRE M i AD Y51, [ B Glimmer 3K {4 1F
— UL, 25 SR — B . 28 AT R R R L2 2.
2.3 HEAAKAB3 AR K EALE EE ST

WA AB3 SR 2 Hh £ K (19 3 DR A orf5 (3 099 bp) |, i 4
fYEIN g orf23 (120 bp) , KEPRIZH 1 5345 1 477 bp KRR
IEIR . S3HT BN BN S0 T ke | G R R4
54K 19 90. 8% . KT 2 000 bp YR EZ A 6 1,
2.4 AR AB3 B3 T AnEE LT 5T

£ softberry 3 _Ei%$F FindTerm {4 % 05 1 {4 AB3 L[
A PR S TR T IO AR B 1 AT REB AR p- TR T
SR AL T 5, o TR I 9035 (¥ BPROME 424 T ) e
BER AB3 PRI B (953 3, X bl s 5 1A ) i R 97 7 8, 3t
RKIAAATBERIA S T8 (%3) .
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W FPHKRE L G +C BcE A T G E T T C HL {RNA P
(nt) (%) (%) (%) (%) (%)
I # {& AB3 31 185 39.18 29.25 17.19 31.57 21.99 28 0
I 4 ABL 45 159 37.69 30.62 16. 66 31.69 21.03 85 1
IR AR AP22 46 387 37.74 31.72 21.17 30.54 16.57 89 0
I A YMC/09/02/B1251 ABA BP 45 364 39.05 31.57 21.24 29.37 17.81 62 0
®2 BEEK AB3 EEATNEEK TR
T S 5 AR5 £ IR0 iR EE KBEE(bp)  #D AU x 10%) IREBI
orf01 1478 1786 - 309 11.09 DNA maturase A
orf02 1795 2352 - 558 21.07 endolysin
orf03 2339 2 674 - 336 11.91 holin
orf04 2951 5506 - 2 556 92.29 tail fiber
orf05 5513 8611 - 3099 114.07 internal virion core protein
orf06 8 621 11 506 - 2 886 105. 85 structural protein
orf07 11519 12 193 - 675 23.44 internal virion protein B
orf08 12 193 14 484 - 2292 84.07 tail tubular protein B
orf09 14 493 15 119 - 627 24.36 tail tubular protein A
orfl0 15 256 15 441 - 186 6.43 hypothetical protein phiAB1_gp34
orfl1 15 497 16 528 - 1032 38.41 capsid protein
orfl2 16 544 17 404 - 861 30.53 scaffolding protein
orfl3 17 413 18 969 - 1557 58.88 Head-tail connector protein
orfl4 18 978 19 229 - 252 9.08 structural protein
orfl5 19 226 19 423 - 198 7.69 hypothetical protein phiABI_gp29
orfl6 19 527 21 944 - 2418 90. 81 RNA polymerase
orfl7 21 953 22 603 - 651 24.69 dNMP kinase
orf18 22 603 23 538 - 936 35.61 hypothetical protein phiABI_gp26
orfl9 23 542 23 982 - 441 16. 65 DNA endonuclease VII
orf20 23 979 24 548 - 570 21.71 hypothetical protein
orf21 24 538 25 440 - 603 34.02 DNA exonuclease
orf22 25 484 25 819 - 336 13.33 hypothetical protein
orf23 25 816 25935 - 120 4.41 hypothetical protein
orf24 25992 26 882 - 891 32.45 hypothetical protein phiAB1_gp22
orf25 26 886 27 125 - 240 9.19 hypothetical protein
orf26 27 115 29 448 - 2334 88.39 DNA polymerase A domain-like protein
orf27 29 814 30 800 - 987 36.91 ATP-dependent DNA ligase
orf28 30 797 31 162 - 366 13.53 DNA helicase
F3 EEE AB3 EEA B FHHN
45 B TLE =10 box i & - 10 box J33 -35 box fi ' -35 box J¥5 AT REAHSRHER
1 2 875 2 890 ATAATAGCA 2911 TTACAG orf03
2 15 226 15 241 AGTTTACCA 15 263 ACTCAG orf09
3 29 591 29 606 AGTATAAAT 29 625 TATTAC orf26
4 30 501 30 516 ATTGTAGGC 30 538 TGTAAA orf27

2.5 H£EK AB3 RNA R&8 KB & et e o7

IR R AB3 f) RNA SR 45 [ R IA ) JEAR 5E 9 10 A [ I
FEPNHEAT HOXT, I Phylip #0049 2 R G AL R, T LI 1
AB3 SWEF A phiABL (RIBETE A ABL) RNA 384 iy N 55 A
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B3 mEE AB3 RNA BREHMEREREHAK

Wik A AB3 JELAZH IRl 1 N VI EcoRV (Sph 1
YyulYIJF, J DNase I n] 5€ 4xiH 4k, JiE5E 0 XUE DNA
FERH 4K 31 185 bp /N RS2 i1 3 -l =
AT MR R SER AL oy K BT 51 S
R ABL #fBh. G +C &4t 39. 18% ¥R T E 58 il
F A H Al 3 > S Sl R R T R (5 1), (EL S e
& ABL s g HH L. BAFR R W T 1R AB3 Af tRNA S
DURAZINE, 75 Z e SR e B A ABL G E) 1 A
tRNA JE[H . ] TRF #PFRR R R R AB3 s 2 7
L ARASIN ], 355 HAt 3 AN R AR — 2y o Tk
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A Sl F AR I PR PP 97 S5 1) b 25 25 1 W T 4 AB3
2% ORF finder # A ZAAT 97 A~KF 100 bp 15
TEAE , {EU TR BRI AE A LA 35 R 9 R AE AR —
JEEIEMSER . F GeneMark ™ 4 X I 7 A AB3 3t
PHZHEAT 50 HT , 2E4R 2 28 AN w] BB 465 )7 51, W] B A
glimmer {01 25 & — B0 . WEER & AB3 L[4
(4 B B e T At 3 4 TRl A 2 s B R o B T
TS PR B S /0 oAt 3 4[] i MR (R 1) o ] —
i JE T AT A AN TR R/ Frg e B AT 13 P s 4
HA 2R,

W TR 1A AB3 13k IHESIAR A R, AR - 42
TSR HE R TR B L TR AL R
HEHEL, JEWE R R AB3 b SE PR ) 43 B B R
IEFR 5 7 it DAy I A P e B 35 DA, R AR Ay g o A 114 285
PR, T 3 i Ay 56 T R 1w O 56 DR Sy s 7 4K 11
FELstER " .

IR A AB3 JERIA] H LRI 91 3R 120 bp (orf23) ~
3099 bp(orfS) P EEH 1 011 bp , 55 Ho 1 pr 4 5k
ARSI o M BN A G T 5N B0 e L
LA A 4 K 1 90. 8% A T Y 28 ANk A
oA 24 AR SRR ABT HA [, Fod 20 A4
S W B D RE , U B B IR AB3 ] BB 5 0 B IR
ABl BA M E, RNA BAFEILE S T7 Wi 4
KGRI —A A e bR K WERE & AB3 ) RNA %
A it 35 R[] ECAH G 1 10 AN [R) S A A Clustalx %X
PEHEAT RS EEXT, #E 100 Phylip 2R 5 R I 25 12 4
ARG A, F TreeView BfF 1 Mg 45 R (& 3) .
A WLIEB A AB3 (1) RNA A il 55 WE P4 AB1 5 4[]
U, 5 5 i 3 B A9 20 AT — B0, B BT AR AB3 TE 4y
2k FJ&F phiKMV-like J53E/E -

L5 LTI AR IS F A F 5 o 5 A5 20 11 fif =
ANBFF WG A& AB3 #1742 ZLm 7y, L4l 2 K
31 185 bp, G + C 45k 39. 18% , 4 &7 28 /> Tl I Kt
B 1A SRR TR 4 ASTTRE G 21 7551, 3k 4
M RNA B4 Bk IR 50 M B 7R W A 1R AB3 15 It
WA ABL 25160, ¥ )@ T phiKMV-like Ji 52 & o
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