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WE: ARFHHER-MAHFXWBREFHE, b T 28 8 BOR VLRS- ATH R I A &
Wl E LRI REEARM S, TREFE T HATE B Ap-W20 #4177 & %
B, HxEFEAFEHTT 04T HREI, Ap-W20 22K FHAF7| KA 4399705bp,
GC 4 & H 38.78%, 7l 2| 4230 4% & ¥ 7| (CDS), 4 4~ fr, GenBank # i &
B3k 5y CP027658~CP027662, ANI 47 48 RAE 5L, Ap-W20 & T ¥ s AT H , E Ap-
W20 5 & %0 AR B 30 AT B AP_882(96.69%) 1 B 55 R K 4F A 3 AT I PHEA-2(96.55%)
MM EEE. Ap-W20 5 AP_882. PHEA-2 iy th 3 B B 41 % oA & I, Ap-W20 # i %
B iAEAMREHERS, IRTEREGECNEZENSEXEMER A R. Bt G
% 71 B ¥ %4 B (VFDB) [ xf, Z Ap-W20 2 2L B 41 % Tl 2] 286 N3 2L H, £ & 5
B EEFERTR. ApW20F B HF AT THVIB2MAR. SERALRERR
MEHEEHEaREEEE, KNBREFTHATETGEEZRE BRI AT
BREFANNELERARTT HFHHMEN, A ZEFIRME XK EERT Ll
KU FAE TS ATE; 2EEANF; ANLGA; WBEERA Y, & 4540

FESES: Q785 S941.42

WTAER,, ANBIFF R (Acinetobacter) B 4 1 R
NG IR A w WAL S BUR W, 1T 5]k — FR 5
RS, T i AR R | B ILAE | M M SRR N b
il PR A, R IEM EEEUR Y. A
HrEET, SRS ANI®E (4 calcoaceticus) .
fit] = N B FF TR (A, baumannii) . J2 AN B FF TR (A
pittii), & BEAN SIAT (A nosocomialis). & 3F AN
ST (A. seiferii) F 28 A S AT B (A. dijkshoor-
niae) 55 6 PN BT B o L, H R AR K]
R or 4, B LUB BT —IH2E e« SRS —
S AN ST E A 1K (4. calcoaceticus-A. bauman-

nii complex, ACB complex)”*?!,

{860 552 N Sl AT TR A IR PR R b B o L B

i BHEA: 2020-02-04 &R BH: 2020-05-02
EEE : B XK E AR 4 (31570078)
BIE1EE: P %, E-mail: luoyi@mail.hzau.edu.cn

https://www.china-fishery.cn

ERFRERRD: A

w, WO H AT R 2 A ST Y. I JLAR,
BERFANBIAT R L R e AN 3 AT B 25 7 B2 B i IR 2%
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AAFRETT, BTN TASITR B 2 £+ T
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9 1] THA, & AIREURTE KR A A T Ap-W20 1942 55 415 51 KO 35 )RR AE 1489

JHL AR 5 240 B ) SR AR S B ML PR T, T R
EH T a0 A% R A s eV, AW AR
SR 10 A 2 B 22 SR8 b R dn i Yt A b &
AR,

JE BRI 5 NS0 I PR B U AH G,
{EICAE R B R A DA B . 1995 4F, UK
A SE B RN AR b BB ) (Siniperca chuatsi)
OB T MRS I, 28 R 0 O
SAGFE . WG, AHAEAT SCHRHGE RN S AT R
YL BE S R il (Ictalurus punctatus) Tl 55 5 48 )
(Carassius auratus gibelio) [ 1% #5. "4, 3T 4F 3k |
BN S AT (4. junii), 298 #h A S AT (A
Jjohnsonii), & AENNATH (4. Iwoffii) W4 K B2
FHGRIH 2 R AR BUR Y, Xk
L WA B AT TR AR S — o 2% i 0 2 B0 I
L A 7K 7 SR BE T Y R

AR SLE AR RIS, UL TR . Wb
T] B 55 b 22 1 % 5 1 9 S8 Sk 85 (Megalobrama
amblycephala) % ¢ (Misgurnus anguillicaudatus)
e B A R R, Hrh 80 Rk AU E N
RN EIAT I, X AR B RS S AT T
SRR A E YT T, it —
P4 5 DR 2 23 T A A . SR AR R R % R BUR
T B2 R AN S AT T R 75 D R AE, SRR T —
PR £ 5 AT Sk B v 2 5 R A5 Y R B 0 PR Ap-
W20 47 T LKAy, 2t HigfEn )
BRI, Oy 005 R e A S AT TR i 2 F 9 A S g
s By 5 A HEHS T RF

1 MEHSTE

L1 EHRRIR

S5 T {8 FH P9 TR RR Ap-W20 Hh AR SE 56 2 DAY
I N R — A 2 20 TR I ) AT Sk B &
FEMIE > B R . SR A HTME L 16S rRNA A
rpoB HE R 7 51 I 7 4 12 TR bk 25 0 Ry B2 RS B AT
W, Bt (Danio rerio) #1755 N B2 FT 2k HL (Caen-
orhabditis elegans) 5 ) B 3 52 55 2% W] Ap-W20 2
P EE TR AR R Ap-W20 e ARl R K
PR BE RO R AL
1.2 EHEE RS EE L DNA B2 H

STEAF RIS, T LB g 28 °C
K: 4% 18 h, #% B8 TIANamp Bacteria DNA Kit 4
SE[H 4 DNA $2 BOS ) & [ RAR AR dbad)

[ 7K 2 22 2 T 6 sponsored by China Society of Fisheries

AR A ] 20 PR U PR Ap-W20 2 (K 2] DNA,
L [H 20 DNA H] NanoDrop 2000 (Thermo Scientific)
TR W 2 A I ASCAS I 26 BZ - 3 & ODgo1080 N 1.8~
2.0, WIERKT 10 png.

1.3 £EREENFRKEE

Bk Ap-W20 KE 41 DNA il S48 5, &
S Ay gk AL/ B BESCIE (350 bp), 4R A L
Ilumina 23 ] ) HiSeq2500 I J3° °F- £ 3k 47 BUK ¥t
WP, WP BE 200X, AR 15 19 J5t bn 2t 25 B 51
Y. 4R BRI = N BE 2 5, R R
Hl| 21 25 4k 4 SOAPdenovo?2 (http://soap.genomics.org.
en/) X AR Y J5 B UL A7 3 B, A5 B R A )
contigs 2 %% 45 5L o contigs Z [A] (1) PF & 41 25 h
PCR " 38§ K I e 1) 75 =058 B 200 T 56 PR 200 )
KA W % TAE i 1 8 A M B 25 BB
BN w58 1o
1.4 ANI &34

ANI 4= F§ Average Nucleotide Identity, R
IR R — 300k, iR 7R S A R
HAEGRKRILIE MM EAREIRZ —, WA
Z B B AL B B e R I JSpecies B4 Ay
Blast AH UL X L J7 5 (ANIb) XFAS Sl AT 1 @ £ 4
M ANTEHEAT 708, AT XT Bk Ap-W20 BEAT
HE— 2P % g P, N NCBI R 2 b T 2 2 4
FERVH T 9 04 27 BRAS ST 18 5 R 241 7 91 64T ANT
HEXT

L5 ER TN K IhEeE RS

il FI Glimmer 75 ¢ (5 (4 3 [K 2 v (9 CDS,
fdt ] GeneMarkS 8 I J57 ki J DA 2H v 1 % 6% 7
51, FIFH tRNAscan-SE v2.0 3xfF (http://trna.ucsc.edu/
software/) Xf 5 A 2 i 41 % 9 % 12 RNA (tRNA) i
T, ) FH Barrnap %4 (https://github.com/tsee-
mann/barrnap) XL LS IAZHEA RNA (rRNA)
HEAT TN o T 5T 0 A5 3] (1Y) 2 65 13 51 2 AT B RE T
B )5, 5 GO (gene ontology). COG (clusters of
orthologous groups) 1 KEGG (kyoto Encyclopedia of
genes and genomes) F 4 4 £ 1T Blast b X, 58 5%
HE TN REERE
1.6 EEEBSTH

H antiSMASH (http://antismash.secondarymeta-
bolites.org/#!/start) X IR AR 7 P 1 A D] 2 ik
¥ . BRI . 4R D RE B A
Feah L, T e 5 40 W AR GEAH DG B 1 HEAT Bl
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1490 KopE o R 44 3%

B, HiE Ap-W20 HUEE & TNSS(Type N Secretion
Systems) 73 WA R 4¢ . A BT PE 5 K £ 4 2 CARD
(http://arpcard.Mcmaster.ca, Version 1.1.3) Xifif 245
PR AT S0, R 5% 52 B 1 4 28 808 E TCDB
(http://www.tedb.org/) ¥t 5% iz & U #EAT IO, WA
AR ¥ 22 8t B hmmer3 (https:/myhits.isb-sib.ch/cgi-
bin/hmmer3_search) Tl il 53 A , 38 1 5 8 S5 A+
B ¥E 2 VFDB (http://www.mgc.ac.cn/VFs/) #f 17 L
XA B EE B R R
1.7 EEEALL M S0

T #k NCBI 4 & /A 11 i) AP_882 (NZ_CP
014477) 1 PHEA-2 (NC_016603)2 ¥k 5 Ap-W20 3%
G R RBOR B RS R AP 5], 5 Ap-
W20 LK 2 #E1T Mauve (Version 2.1.0) FEZ&M: 4347

1.8 BIMBEXTHITH

K2 1 (genomic island, GI). Hij W B 4 |
CRISPR-Cas J&: 4fl 14 3 i diL U (i w] B oo, 1
MM AEEM 52 . R ZE . MR S 5
Fa EEEMAP, 25 F H IslandViewer
PHAST. Minced %f Ap-W20 45 K 41 v (1) 7] # 5
T AT T 43 AT

2 HEiH

2.1 Ap-W20 EF BRI

Ap-W20 43 H 41 K 4 399 705 bp, GC % &=
9 38.78%, FLFNF] 4 230 4~ CDS, 4 FEK 4 h
A 731 tRNA, 18 rRNA(5S rRNA. 16S rRNA
F1 23S rRNA 45 6 )(F 1) 7E Ap-W20 4 5L K 4]
HAS N B 4 > 2Z FiF R AR IE o 1 BURE (pApW20-1
pApW20-2. pApW20-3 Fl pApW20-4) (K 1), K

I 7.68 kb F] 237.5 kb A%, GC & &M 33.11%~
40.33%, Ap-W20 4= 3 [H 41 7F GenBank [ % 545
>k CP027658~CP027662

2.2 ANI &%

h T ARSI AW TSR b, 2P
Pk Ap-W20 HEATHER 19 F0 IR %508, A S50 HA
EL 11 18 A% [ J& AS [ (0 R s #F 1 B 9 K B2 4
ANEFF SN AIEIT T ANL 0T, 450 8K,
Ap-W20 5 ACB complex H' & F1 A Bl 1 5 51 h 22
I, I H S ARSI E AT R — A3 b (18] 2),
ZF W Ap-W20 J& T ACB complex, ik & 55 A 3)
FFiio HAh, Ap-W20 5 AP 882 il PHEA-2 (1) 3%
KRB, AN 96.69% il 96.55%., Hir,
TR FR AP_882 & 2014 4R 7E Lh 2k 74 I M S8 A A4 43
Bk, BT NEBUREDY; H bk PHEA-2 &
£ 2000 4F N Tk K 4 B A5 200, S PR BE TR
[k

2.3 Ap-W20 EEIhEEFRBES

¥ Ap-W20 Tl (1 & ¥ 5143 5 5 COG.
GO Fl KEGG H0H 2 L X, ARASAH B 14 Ty A 7 A
25 WS COG Bl R thxt o #r, AL
3338 A (KA 78.91%) H AT COG
WRer2Ee, 212k, H, Z25MEEYS
FOEIAE G (R M . iR . oKk G
Y. WHEE . BERT . JCHLE IR G i
iz 5% — 3L 1000 NFEN, BRI,
L3 COG TIRE/M MY 29.96%; AN, 30.35% 1Y
B COG 7r 2K = B W Rk, DI RE 1 A B A
(&l 3)

Wit 5 GO Bl FE e Xt , AL 2 970 4
FED (H R RAR 70.21%) ) GO E4iE 1 445

F1 Ap-W20 EFEHEKXRER
Tab.1 Genome features of A. pittii strain Ap-W20

JFRL  plasmid

FHAE PSRN

features chromosome pApW20-1 pAPW20-2 pAPW20-3 pAPW20-4
KJ¥/bp length 3991129 237519 147 574 8123 7 680
GC# /% G+C content 38.80 37.92 40.33 36.26 33.11
CDS¥i#  no. of CDS 3811 257 165 12 10
tRNA%{E  no. of tRNAs 73
rRNA%{& no. of RNAs 18
GenBank ¥ 5% 5 accession numbers CP027658 CP027659 CP027660 CP027661 CP027662
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9 1] FAEAR, A MUREON RN ST B Ap-W20 i) 4 R 21 e 51 K CHL R ) R S 1491

= Ap-W20 VS AP 882
- = wewy aNd PHEA-2  msann 4

3991 129 bp

fe‘? ‘::j::::.*qﬁﬁﬁb’
’/:’j}‘(w‘mﬂ&‘; l“‘_h
Y A

f 1 L pApWwaoer

5.
S

&
““." PAPW20-2 &
% 147,574 bp

Y iy

A RS0 &
i\ % e ; < :
Lo e VA N s T 8
‘\::\'t!"’“ __.P':gg’? *;:'*-. *'rl‘,.-/’f
f— . eSS ¥

T

(b)

| mm IiZ RNA tRNA
mm ZHEAR RNA  rRNA
HAth  Other
AP_882 Lhxfsh iR
BLAST AP_882 results
PHEA-2 LbX) 45
BLAST PHEA-2 results
B GC ¥ GC content
Bl GC fWf% (IE) GC skew+
B GC flif% (1) GC skew—

B 1 BE#k Ap-W20 £ £ FHH B [E
(a) FIR T Pk Ap-W20 Jb & 44 L [R] 25 J8] ] 0 2 5 3 #k AP_882. PR E%JH 14 Mk PHEA-2 (W EL A BE B 4 :  (b) Ap-W20 U /i i 5 (] 4H Pl ]
Fig. 1 Circular genome map of A. pittii strain Ap-W20

(a) circular genome map of the chromosome of strain Ap-W20 and the BLAST results with clinical strain AP_882 and environmental strain PHEA-2; (b)

circular genome map of the four plasmids of strain Ap-W20

FEREL, HhS544A5 . 4TI
Py ik B A 5L AN B0 0 1416, 2 397 2 249
Ao 16 GO R, AT R . e
O M . R M S Y B R A R
F W TR AR TG PE 2 4 b T A A AL R (5] 4),

5 KEGG $48 e X & 81, Ap-W20 JEH 24
1 CDS 25 7 38 KR, "TIHYN R 6 K.
Ho, 25REENENEL; 256K
R (RPERG . WNIP I RGS) LN IEA 37 4,
S 5q R A K IE T . AR L FRiE
A A5 647 109 AN FEH . S 59805 Uy 1 1) 5k
LA 1134, XHEENFEES S T 4R
S AE N I AR SRR S, o,
Z 5595 7 TH WA BT K S 7 B2l (glutathione S-
C7A15 02465, 05405,

[ K P2 % 2 32 /) sponsored by China Society of Fisheries

transferase, locus_tag:

06415, 07715, 12130, 13855, 17380) F»
M i (serralysin, locus tag: C7A15 12115) %%
PON N R MW EE G R, o LIRS E A
LR R G P (1 5), 3ok S KL PX] R [ 19 77
TERWEGE Ap-W20 [H5E ST RRIE SR AL T 4R35

24 EEEERFBSHT

T WESE Ap-W20 B SE PRI RRAIE,  SE B 1R X
T5 Ap-W20 sk R . HAak HF AR
MR TR AR AP 882 1 PHEA-2, X 3 4~ Ak
)Rl AT T LM br . 45 RERW, Ap-
W20, AP_882 Fll PHEA-2 4> Jt [H 4H $h 4k 11 56 R 4%
U, MRLEE R R, VORCRE B MY iR 3
WK LA, M TR (RN 738
i) Ap-W20 Fll AP_882, /35 H ¥ 5 Rtk PHEA-2
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1492 Ko ¥R 44 %
Tree scale: 0.1—— _ N
= g =
ANIm 2 K8 G o g .
83 = ESBUQ 2[\ <IC %.EE g 3 (S §§§
g 3 O & 1%} = I ) = 5 S3 .3
8s S TiEEANEEEE $ii v dwsiiEiid
3 B = = .83 - S 3 = v 8 9 o
86 §§§z'mm&mmm'§'§ §§$§§§§§§§,§§$‘E
88 ‘é‘é‘é%‘é‘é‘é‘é‘é‘c“c“d ‘d‘dm‘d‘di‘cx‘x‘x“é‘éﬁgﬁ
90 EEFLCEEEEEEEE EECEEEEREEEELRLE
91 EEEREEELEEEEYE EEREEEEEZEEEERKER
REREKFFRTFARRT REERIARRRRRERRERK
93 KEKERRKRREKE KRARKERERERRETE
BRSSP PP RN PFHERREEERERLER
95 FUHN XA R AR R RERBEER T AR T4 4o
96
I 98 4& SR E A baumannii
o EIERNITR A seiferii
100 lﬂ]k{ BERBEARENITEH A nosocomialis
#]E[ v LIS AINTE A calcoaceticus
Q BB A. pittiiANC3678 ]
i -
& JEREENFTR A, pintii ATCC19004T
KRN A pittiiD499 iE
< 2 VAFREFFE A pinii ¥ 5 B
AN . pittiid2F = ik =
i 8 WRE ARSI A pittilLC510
g < FAEAEFTE A, pittiiT167 = 1 =
KI BHRENFR A pittiiTE2 5 = =
: RSB A pittiiPHEA-2 ] i
&
W20 il il [
N SHEAEINT I A pittiiAP_882 7] [
ﬁ DARABFFE A beijerinckii
4]1 LYGEAEIFFE A johnsonii
BRI A, junii
w EIMASENNTE A, haemolytius
X
*E 8 FRFAE A sol
& HRIAEIFW  Acinetobacter baylyi
ﬁ g EIERINNTIY A seiferii
}é é WRANITE A tandoii
Y O WAIAEIFTE A, guillouiae
g-? <F VISFAEIFIH A bereziniae
= GRANIFE A ursingii
E: g SEHESIARENATE A schindleri
P WUR S WARSATE A parvus
[Q TR A. gyllenbergii
L
un

B2 28 BRAENATEEFHIR%EER 3 4

Fig.2 Average nucleotide identity of 28 strains of Acinetobacter

TEAE B2 1 DNA H Btk (B 6).

WX 3 AN R R A shon AT A R
M, ARSI Ap-W20 HAETE 4 D FRL . 39
ANFEDR S DL B 2 AN SEHE RN 3 AN 8 K BRI B A 5
AP_882 "AETE 2 ANk . 1S AR B DL R 1A
NS¢ (R RiT I0 E AAC 5 PHEA-2 i PR 20 vh S 7778 TR
BLFIRTVE R, A 13 NS (% 2).

TE Ap-W20 JETUIN # ) 39 NEEH S, B S
AT BRRLE 3 AT pApW20-1, 2 MET pApW
20-2), Ap-W20 Jeafk A 9 ANEHE (Bl 1-a: GIl~
GI9) #51iF W &, B GI4 & Ap-W20 il AP_882 Jif
A . PHEA-2 A 4h, HARMIERN G Ap-
W20 T 54 . GI4 Fll GI6 Hh &4 B 4 J@ Pk 3L N
% (resistance to toxic/chromium compounds; chrA/
chrB, locus_tag: C7A15 11 315~11 310), GI7 FlI
GI8 AT BIAFAE— A58 5 1 i R AR SE P 7% (locus_
tag: C7A15_13410~13665; C7A15_17560~17815),
5 HH 2 T v R AR 3R PR R T e DAL Al B R UK T
REMIR
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2.5 Ap-W20 IFHEF SR

F AR KIE VFDB EUIRE, 7
Ap-W20 4= J P 41 v 3 95000 2] 286 A4~ # 1 HE A,
Hrph 279 ML T aqk 1, 70T ROk b 7R
286 HESIFEH A, 142 MREIHPORE (£ 3)

E T P00 04 25 g B A b, i Mot R )
(offensive virulence genes) 434 4 25, 71 MREHA,
Horfr a8 S5 RMAHC, k5 H 60 FE K
hsp60(C7TA15_01085), IV A 3 A pil ((CTALS
10140), #E4 K F 3 H (CTA15_09305), N-ZJ8t
AL E MR N (S 5 220 40 L ) B R R
G, CTA15.02515) % 3 SRERMC, Wf
LT 73 Wb ATP 45 4 85 1 3L A ap(CTA15_00155)
Vs 1L 2R IR PR IS AL B 3L R cya(CTALS_12115) 45
17550 WRGAE, R UIREREA 40 W &R G AE
Ap-W20 FEUCHEEE Sy b o A E A

Bjj 480 P 75 1 3L [H] (defensive virulence gens) 43
32, a5 IR, H 16 S SHIA A,
WSS R I EE D cpsE(CTAL5_05955), JER Zpk

o E K= % 2 /6 sponsored by China Society of Fisheries
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FHMA, %, AIASUGE A S B Ap-W20 4 5L K 41 7 51 K HL 35 T840 40 A

1493

COG #ifii RV FE
RNA i CHHMEHi  RNA processing and modification

Yot JREERIRIB) )% chromatin structure and dynamics

A A P2 FIEL 4L energy production and conversion [

2 S, AR 2, YettfRsr ] cell cycle control, cell division, chromosome partitioning
p g

SR FZFIH amino acid transport and metabolism

AFERIZ A nucleotide transport and metabolism

KA 2 AT AR carbohydrate transport and metabolism

il 2 AR coenzyme transport and metabolism

i@ AT FRAR I lipid transport and metabolism

BHRE, AZHEARLE IR TE K translation, ribosomal structure and biogenesis [
3% transcription |

Sifil, E4IAEE  replication, recombination and repair |

2 Hf R LB AE B L cell wall/membrane/envelope biogenesis

AINIZS)  cell motility

BV JS B4, & A #%, (R8I posttranslational modification, protein turnover, chaperones 1

TEHLE T2 FAR#  inorganic ion transport and metabolism
U= AP0 & i, #5312 F1 53 fif AR secondary metabolites biosynthesis, transport and catabolism
KA BT

general function prediction only

AHIIEE  function unknown |

15 55 S Lk

2 P IE 5, Sy AN BELIZ ST intracellular trafficking, secretion, and vesicular transport  fs

B L

A 7454 extracellular structures

defense mechanisms

A% 454 nuclear structure

B4 cytoskeleton

signal transduction mechanisms |«

COG function classification

-2

-0

1 214
W29

250
E 88
113

104

E 1153
169

259
212

172
E18

115

r 204
88

r0

87
72
38

S oo

1013

600 800 1000 1200

I R MR A
number of genes

0 200 400

3 Ap-W20 B COG ThiEsr
Fig. 3 Gene distribution based on COG function classification of strain Ap-W20

A I cap8P. cap8J. cap8B (CTA15_00370.
01245, 05870) 5%, FKHI1E Ap-W20 Y 4= 77 37 555
o, ERR PR AT RESR A T8 E AT

AEkE LSRR S LA (nonspecific virulence gene)
394, FEAAERER O SN B JIA G
AR R S 7 A4, Fo s 5 A4 DL phoP J
A (CTA15 04120, 13745, 17875, 18255 #118625),
AR Y 2R 35 7 WO Dy 2 40 T LA Ay R G2
B R, 7E A R g HE R 2R IR
(Yersinia pestis) 1) ¥ J7 F 35 i i 31| 1 8 22 0 452
FERE,

BEAl, Ap-W20 HIR TR 22 B IR E 1,
MPEFERERE C, 559 2R A U G A i 5 - ACP-
it L CylG. %32 # 1 CylA Fl Hemolysin B,
5 RTX SR M XMW ZE T RxB, LS5
FFH# & (enterobactin) A AN R4 (Quorum-
sensing) &5 AH SC FE K] ik 26 5L PR L [A] 44 )% T Ap-
W20 8 ) BE R R 5t .

5 AN A R BRI

o B 7K 77 % 22 F 4 sponsored by China Society of Fisheries

2 antiSMASH /M7 % 8L, 7F Ap-W20 {7 7E
WA F= ) 40 18 2 (bacteriocin) Fl&k 2 1A (side-
rophore) LN . AN R IENESH 16 MK
BRI, BREARFEDN R A 11 A

aik R Ap-W20 RTRINILA 2 330 4
IWAEE 1 (secreted protein), 632 %1z [ (transport
proteins) £ 875 4~ 25 F (TMHMM protein).

I1 R GAE R s,
TE Y TR 1 B0 P T T R HE AR Y. Ap-W20
A LA, TARVIR SR R, Hrp, gt
10lC(CTA15_06960) 25T 1 BRI RG LA,
AHRADMERSEHT NSRSV, F14F
3 AN VIRL 53 b 22 455 B 800 28 1 3 ] vgrG (CTALS
06060, 10390 F1 12980),

Sec 43 WAIE 12 J2 40 T T AR 1140 WA 85 T e i 1Y
FE R, 18 Ap-W20 H1, 5 Sec-SRP 43 Wi
AR BEE A 114, SOR & IRF5 12 (Tat) & 5
Gh—Fh B (1 IS A 12 R, W5 BUR R
T EITUA O, Tat A2 IZAAAE TR E T,
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AR — A e R, 7E Ap-W20 1,
£ 3 A ] tatd . tatB MtatC(CTA15_08025-08035)
Z 57T Tat KRG ML
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BRI AE A% BT L R LR IV )z A BRI

ﬁik%@oﬂﬁﬁ§/ T o 2 R T T TR
A S I8 5 58 AR S e . LAY XU 43 A
TRGEHBEZEAMMATEAHAR, ENTHM
AN T () 5 DR G i, 3 X T ) e R R PR 2 A
By, I HAEAM— DR ks, Ap-
W20 FAFTLE 67 AU 43 AR OGN, Hh A
20 M A PR FEABESE D, 39 /> Ky I 15 2 A AN
7 A SRR W — RN T - I A A R A
B, Ho, A — A 4 & RO L AL T Bk
pApW20-1 [,
ke B T
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Ap-W20 HFFTE 4 4>

DL AR TE o8 19 BORL (18] 1-b)o S0 18 7Y JokE

B A A EE S R TR ALY, BT Lk
Gy MR R R B A T AEAE . VEDB S8 2 43 By
KB, TR pApW20-1 Fl pApW20-2 | b f7 1
TANEE A EFEN . AF pApW20-1 LAFEAE 14V
RS b 2R Ge (M BK B (2L T dotl A1 2 STV AL 43 3
RGEHIMEE A E AR (dotC M dotH); {E pApW20-
2 LAFE MBI A RN | SR B AR 1 R
AN | Yz EE%I%HN%F%M?%&
i H 1 bepA .

3 iR

AN BT B BN K IR A R AR ER
TR B, S5 = BT T 4 SR R W] B RS S AT
A 7K SRR i R T A S DLy
ARAFIY BB T TR Ap-W20 M BFFERT 4, A4Sk
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=2 Ap-W20. AP 882 1 PHEA-2 HEF A AT # 3 T - AU EL 3R
Tab.2 Comparison of the mobile elements in the genomes of strains Ap-W20, AP_882 and PHEA-2

JEK % H /A island number

RS JFRLE A : 6B [ I Wk 1 A/ A A 6 8 R W A/ A
strain plasmid number Ptk g intact prophage incomplete prophage
chromosome plasmid
Ap-W20 4 34 5 2 3
AP 882 2 12 3 0 1
PHEA-2 0 13 0 0 0
®3 Ap-W20 IFENERTTN S E LR
Tab.3 Virulence genes of A. pittii strain Ap-W20 predicted by VFDB
BT — R K BHRT =k HE R H A
level 1 level 2 gene no.
BifEtEEE )7 defensive virulence factors PiFLE  anti-phagocytosis 16
FEJJEE  stress protein 8
AR cellular metabolism 1
BB JIF  offensive virulence factors ZiBt  adherence 48
SYULRGE  secretion system 17
#HE  toxin 3
NfZ  invasion 3
AEHF B JIA T nonspecific virulence factor HAFEUR S iron uptake system 39
W ATHISIERE  regulation of virulence-associated genes W5 regulation 7
HAh  others 144

EK, XA AES Ap-W20 #EH: 4 4~ kL AN
5 AN TR TR AR G

Ap-W20. AP 882 Fll PHEA-2 3 ™ I ¥k 36 %
KA, (A5 EEHAR (B 2). BT 05
D] s Bt 0 8 1) AU AH DG BE DR, 5 DXL 441 [] B 4 A
TR B A o 3 2 B B P 22 5 0 KT
Boififs, HAZZ a5 XM, s H A
ST R B, Ap-W20 rh & A F B R RS BT i
JRORE L TR A T RS 0 B 2 TR
AP_882, 2 FREL IR B bk PHEA-2 7 35 A7 Hij
TR R BORE o gk 7K P A A R A A0 TR R TR A 1Y
X S8 ] B Bl o0 4 A 18 e 40 T Al B PR
BT . SCHRIRIE , AR Ry T RS B T 1 8 JBORL |
T A AR PRy, X 9 R O T Y
A AR AR S kAL . SRR AT A Y 2 ke A
HAREZE Y, AR EY, 2RI EN
Ak Wh 21 3 R 4 ELAT 3R BUAI - 38t £ W I A 17
A LA A D6 250 PR R W 3 0, ) B R B A
WAT RN & Z R AN RS 3R, R
A3 o A B g SR Y R B AR A A R R T B
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KB A B 1 BUR . 1 A 25 1 CTY, M T
AP 882 1 PHEA-2, Ap-W20 &R NAFHZH
oo, WA v REE i TaIES R I R4
Yook o FEFE AR P O T IS N BE Y 3 B R )
AL A B B, 3 28 7K - 7% 1 > 119 5 TR AT g
S A0 B2 RS Bl R TR AR AR AR R A A OB LA

FLF RAST 4087, 7 TP & GI4 Fi1 Gl6
1) T 4 Ja P R R R R R 43k B T L B RN
W RG%, RYXLLELFBETGES S T 41 %X
IR B N o AR SCERHGE , E G R XA B
FF B 3 R 20 A kA A B R i ™ JBORE pApW20-1
1 pApW20-2 T & HHA B G [ KB 1k )5
fiff . SRiZHH A MerC., PRI FIHEHEA .
PURBRY FRIBIR T E A . BRIl E A
CzeD 1 CA(11)/Pb( 1) i Ji; % 5 4 15 XL+ 1 AH €
FENHE, RIRERT LIS B Ap-W20 1 7258 76 4% Fh 3R 15
HAE AR B A N R TR R AP_882. R I PR
B RR PHEA-2 1, $iA7 B 05 W) AH G L DR 2L
PR Z,

£ Ap-W20 8¢ ) LR Ar B g SR v, R AH

HHE K 7% 23240 sponsored by China Society of Fisheries
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9 1] THA, & AIREURTE KR A A T Ap-W20 1942 55 415 51 KO 35 )RR AE 1497

KFHERAEIE SR RE IR i EEE ] (67.6%)
FEHENBN TR, Ap-W20 W EEF L H EBIE
B OGN . A BT AR BROE . 1S 4
PR RE 7, DA 3 5 40 B 0 BOR S 3
& Jag T o 0 1 i 0 R, FG S e B D 5 A T
T, Y BURE R T E RSN AP R g
e R 20 K B 5 A0 1) A AR T R BIY
Pl A 3 R 4 A A B R B, E RO R G 2 TR
ABZJ-00085 . ABZJ-00086 7£ M 9%~ 1 (fa Fi1\)
BB Ap-W20 Fll AP 882 WA TE, N 7E H 35 J
(1) PHEA-2 TWANTEAE , e W JE L LA 56 5
AT RE A B0 R R AL T U R REE A
Xof PR 3 R RS, T RE R B P 2 RE AN B
FRE RS g E e N2 —.

Sy RGALE T MR T . Ap-W20
e T B, MBSV 3 W R G5, T B3
RS (TISS) AHXS faf 8, AR T 55 2% [ % T 4
FfL RS I % s %) B A IR . Ap-W20 HHFEFE Y
RTX # &K, H//Wnl 87 2 TISS™, 1 % 43ib
R4 (T2SS) X TR 2 5 J1 I+ 19 43 Wb #8 b A ]
AL MAEER . EAE . FmE . RS,
BN A0, 51E AL MRS ; [
I, T2SS 1E 40w 191z 3l P S A= Wy e IR 155 T
T P IR, Ap-W20 A 12 NI Z
57 T2SS BB G, M2 75 0 A 1 B B4 1
w4y . VIELZ» Wb 2R 45 (T6SS) i 32 B AE ] 2 2 &
20 TA 0 R BE 9 E NERE T, A S A0 B A
O U, A WEgT AR, [ R Ak
T T6SS 4 #4 e PR A A X 1Y) 88 9K IS (Vibrio
anguillarum), 2 ¥k 0 A7 1% 2 A BUK T ¥ 9 B
IX T BF A R 7, 208 11 VrG /& T6SS it —
R f0% B8 U 1 5 40 M1 22 DT 75 2 FL R T 19 ADP-
B IAb dE £, J& T6SS K%L 4 "), ¥ Ap-
W20 1, FE7E 3448 DL AR 3K 1 VrG
P 2% %500 2, 1 i T6SS 78 Ap-W20 19 806 11
ORI T EEEH. NEEE AP_882 i [AFE 17
FELL & 3R R GE, T AE P 58 R B Ak PHEA-2
T A & IAE AL T1SS H1 T2SS, W7~ T6SS 1] fE e
R R T EEAEM.

UEAk, HE Ap-W20 I TRL H A A7 7 IV Y 43 3
R Y (TASS) F A L ML, AL 45 T4SS 0w 2
FEIH bepA, TASS i 1 2 5 it A% Wy ot () 40 Jfd ] 5%
B, XTAMTEAEAE . BB A0S R A S,
Ap-W20 2] LU 588 . A ey T4SS, i

[ 7K 2 22 2 T 6 sponsored by China Society of Fisheries

ARk — 2050 7E N TR AR AP_882 FlIIFH% U4
Wbk PHEA-2 H 1R & B T4SS & AR LA .
Tat @ 42) ZAFAE TR IR G b, Bl LIMEN
— N EENPE R R BRI RIZERRS,
A REME — R ARG, E o H T
W AEWBEIE R, Btk BRI, R
BOFR SR HETTE M FL o) il K % &R
Gt , XA TR X T BT T 25 4 B
FIMIF R4t T AT g, 5 Sec ik 2 4 L,
TAT B2 1 052 B R e B3 & 1Y
B, MR ER T &0 E AR E A RS
S, XFERLRUE T 43 WA W) AE S5 R b 0 IE B
PEBY, A WE ST SE T 19 MR GR Bl 18 AR G
(Edwardsiella tarda) 1 2tk ik %% 8 12 K & (E.
ictaluri), &I tatABCD | iZ 47 16 F ik 58 0 %
FEASCRAR T, T taE WAAEAE T om B AR TR 2
TE Ap-W20 1, K BAFTE tatABC, BRI EEH %
W tatE FETE . L, TERFEASTE T, ik
MIFEFESE & 5 B ) R BUAIR R A 5 J5 e 9T
G TR 2R A TR TE AR R A L A A M A
BT, IR A FE BN ] A A W A ) — Ff /)
G F A YTE HEBUR RS, 7E Ap-W20 T AETE 4
WERAMIER R, Har LIS B Ap-W20 7E7K K5+
Bl P B A0 26 1 8 ORI RE AR B, T &
BRI RRZHEWERVLTENEEICER,
ARFIERW], AT R AR AT R Y R 1 2
AT TN E R, A TR SO T R A
AR SRR 11 BB T A AR 5 1 IR A Sy B0 T
1) B2 HS ZR 2% IR AT B8 (Yersinia pestis) 1F A& K oA 2
AR BB R GE, ORISR T HAEE FK
WARTE IR, HF— D15 3 800 i SR B,
Ap-W20 HFETE (19 2R 48 1A 5L TR A sl R B IR 4
2 Hg KGR Ap-W20 JER YL s ERHLR
Ap-W20 P A EZ ENA ARG, It
67 ARG PN . 4 TR I8 23 [ I A 22 B R
STV RS, LA R AN R S, A T A6 Ml
X AT B E Y R BEE . BERR
B R AE 3R S5 R R 7R B0 T R el
R PR EEAE R o e R R TE AR LR (R B B
PR B 1 3 I AN AN e R AR R 1Y B O L
i 7 EE XA I R AT R A, TR St
FErf, WA RG] T AR,
TEASI G, ANL A it — 2D 8 T iz
LI JE TR A RN S AT IR, R R T
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PR Ap-W20 5 A\ ZE 0% 16 bk AP_882 Rl 1Y 2K 4%
KFR (F2), Wik LM, Ap-W20 X # X Y
BE L ) 75 o0 B AT 2k U BA S BRI GG
DL 6 Ap-W20 J PR 2H 35 7 Rk 9 40 A, 44
by £8 5 B0 I A9 Ap-W20 [RIFE ] g A28 & 4
R . P LL, ANFHOK P R BE 0 N N O A
VR4, X B REAS Sl AT TR R s 09 s f 3R AT 0
fEAb B

TRAMBEAFINE —FH.

2 E ik (References):

[1] Peleg AY, Seifert H, Paterson D L. Acinetobacter bau-
mannii: emergence of a successful pathogen[J]. Clinical
Microbiology Reviews, 2008, 21(3): 538-582.

[2] LeeYC,Huang Y T, Tan C K, et al. Acinetobacter bau-
mannii and Acinetobacter genospecies 13TU and 3 bac-
teraemia: comparison of clinical features, prognostic
factors and outcomes[J]. Journal of Antimicrobial
Chemotherapy, 2011, 66(8): 1839-1846.

[3] Cosgaya C, Mari-Almirall M, Van Assche A, et al.
Acinetobacter dijkshoorniae sp. nov., a member of the
Acinetobacter calcoaceticus-Acinetobacter baumannii
complex mainly recovered from clinical samples in dif-
ferent countries[J]. International Journal of Systematic
and Evolutionary Microbiology, 2016, 66(10): 4105-
4111.

[4] Doughari H J, Ndakidemi P A, Human I S, et al. The
ecology, biology and pathogenesis of Acinetobacter spp.
: an overview[J]. Microbes and Environments, 2011,
26(2): 101-112.

[5] GuD X, HuY J, Zhou H W, et al. Substitutions of
Ser83Leu in GyrA and Ser80Leu in ParC associated with
quinolone resistance in Acinetobacter pittii[J]. Microbial
Drug Resistance, 2015, 21(3): 345-351.

[6] SunglY,KooSH, Kim S, ef al. Emergence of Acineto-
bacter pittii harboring New Delhi metallo-B-lactamase
genes in Daejeon, Korea[J]. Annals of Laboratory Medi-
cine, 2015, 35(5): 531-534.

[7] Wang X H, Chen T, Yu R J, et al. Acinetobacter pittii
and Acinetobacter nosocomialis among clinical isolates
of the Acinetobacter calcoaceticus-baumannii complex
in Sichuan, China[J]. Diagnostic Microbiology and
Infectious Disease, 2013, 76(3): 392-395.

[8]1 Erbay A, 1dil A, Gozel M G, et al. Impact of early appro-

https://www.china-fishery.cn

[9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

priate antimicrobial therapy on survival in Acinetobacter
baumannii  bloodstream infections[J]. International
Journal of Antimicrobial Agents, 2009, 34(6): 575-579.
Seifert H, Strate A, Pulverer G. Nosocomial bacteremia
due to Acinetobacter baumannii: clinical features, epi-
demiology, and predictors of mortality[J]. Medicine,
1995, 74(6): 340-349.

Trottier V, Segura P G, Namias N, et al. Outcomes of
Acinetobacter baumannii infection in critically ill burned
patients[J]. Journal of Burn Care & Research, 2007,
28(2): 248-254.

Wisplinghoff H, Perbix W, Seifert H. Risk factors for
nosocomial bloodstream infections due to Acinetobacter
baumannii: a case-control study of adult burn patients[J].
Clinical Infectious Diseases, 1999, 28(1): 59-66.

TR A, Bli 7T, BRIR . 60 IS Sl T —— W5 3% K
PEFETHUHR R (D] S A 1 2 A, 1997, 24(2): 83,
104-106.

Gu T Z, Lu C P, Chen H Q. Acinetobacter baumannii a
novel pathogen of acute epidemic in mandarin fish (Sini-
perca chuatsi)[J]. Microbiology China, 1997, 24(2): 83,
104-106(in Chinese).

FhSCHs, BRME, £ 213k, & 7 H REBURE M2 A Z)
FFE B E MR GRS D). B S EREE, 2009,
39(4): 303-309.

Lu W H, Chen H, Wang X D, et al. Identification and
phylogenetic analysis of the pathogenic Acinetobacter
baumannii from hybridized prussian carp[J]. Chinese
Veterinary Science, 2009, 39(4): 303-309(in Chinese).
Xia L, Xiong D M, Gu Z M, et al. Recovery of Acineto-
bacter baumannii from diseased channel catfish
(Ictalurus punctatus) in China[J]. Aquaculture, 2008,
284(1-4): 285-288.

B2, BEM, EEFE. DI AT RA SR 2>
B M AN 2R 2 (0], 2K 4R, 2013, 37(10):
1572-1578.

Mao Z J, Mao Y Z, Wang J P. Isolation, identification
and drug-resistance genes detection of Acinetobacter
junii from fish[J]. Journal of Fisheries of China, 2013,
37(10): 1572-1578(in Chinese).

Kozinska A, Pazdzior E, Pekala A, et al. Acinetobacter
Jjohnsonii and Acinetobacter Iwolffii - the emerging fish
pathogens[J]. Bulletin of the Veterinary Institute in
Pulawy, 2014, 58(2): 193-199.

Li J, Cao J L, Wang X, et al. Acinetobacter pittii, an
emerging new multi-drug resistant fish pathogen isol-

HHE K 7% 23240 sponsored by China Society of Fisheries


http://dx.doi.org/10.1128/CMR.00058-07
http://dx.doi.org/10.1128/CMR.00058-07
http://dx.doi.org/10.1093/jac/dkr200
http://dx.doi.org/10.1093/jac/dkr200
http://dx.doi.org/10.1099/ijsem.0.001318
http://dx.doi.org/10.1099/ijsem.0.001318
http://dx.doi.org/10.1264/jsme2.ME10179
http://dx.doi.org/10.1089/mdr.2014.0057
http://dx.doi.org/10.1089/mdr.2014.0057
http://dx.doi.org/10.3343/alm.2015.35.5.531
http://dx.doi.org/10.3343/alm.2015.35.5.531
http://dx.doi.org/10.3343/alm.2015.35.5.531
http://dx.doi.org/10.1016/j.diagmicrobio.2013.03.020
http://dx.doi.org/10.1016/j.diagmicrobio.2013.03.020
http://dx.doi.org/10.1016/j.ijantimicag.2009.07.006
http://dx.doi.org/10.1016/j.ijantimicag.2009.07.006
http://dx.doi.org/10.1097/00005792-199511000-00004
http://dx.doi.org/10.1086/515067
http://dx.doi.org/10.1016/j.aquaculture.2008.07.038
http://dx.doi.org/10.3724/SP.J.1231.2013.38707
http://dx.doi.org/10.3724/SP.J.1231.2013.38707
http://dx.doi.org/10.2478/bvip-2014-0029
http://dx.doi.org/10.2478/bvip-2014-0029
http://dx.doi.org/10.1128/CMR.00058-07
http://dx.doi.org/10.1128/CMR.00058-07
http://dx.doi.org/10.1093/jac/dkr200
http://dx.doi.org/10.1093/jac/dkr200
http://dx.doi.org/10.1099/ijsem.0.001318
http://dx.doi.org/10.1099/ijsem.0.001318
http://dx.doi.org/10.1264/jsme2.ME10179
http://dx.doi.org/10.1089/mdr.2014.0057
http://dx.doi.org/10.1089/mdr.2014.0057
http://dx.doi.org/10.3343/alm.2015.35.5.531
http://dx.doi.org/10.3343/alm.2015.35.5.531
http://dx.doi.org/10.3343/alm.2015.35.5.531
http://dx.doi.org/10.1016/j.diagmicrobio.2013.03.020
http://dx.doi.org/10.1016/j.diagmicrobio.2013.03.020
http://dx.doi.org/10.1016/j.ijantimicag.2009.07.006
http://dx.doi.org/10.1016/j.ijantimicag.2009.07.006
http://dx.doi.org/10.1097/00005792-199511000-00004
http://dx.doi.org/10.1086/515067
http://dx.doi.org/10.1016/j.aquaculture.2008.07.038
http://dx.doi.org/10.3724/SP.J.1231.2013.38707
http://dx.doi.org/10.3724/SP.J.1231.2013.38707
http://dx.doi.org/10.2478/bvip-2014-0029
http://dx.doi.org/10.2478/bvip-2014-0029
http://dx.doi.org/10.1128/CMR.00058-07
http://dx.doi.org/10.1128/CMR.00058-07
http://dx.doi.org/10.1093/jac/dkr200
http://dx.doi.org/10.1093/jac/dkr200
http://dx.doi.org/10.1099/ijsem.0.001318
http://dx.doi.org/10.1099/ijsem.0.001318
http://dx.doi.org/10.1264/jsme2.ME10179
http://dx.doi.org/10.1089/mdr.2014.0057
http://dx.doi.org/10.1089/mdr.2014.0057
http://dx.doi.org/10.3343/alm.2015.35.5.531
http://dx.doi.org/10.3343/alm.2015.35.5.531
http://dx.doi.org/10.3343/alm.2015.35.5.531
http://dx.doi.org/10.1016/j.diagmicrobio.2013.03.020
http://dx.doi.org/10.1016/j.diagmicrobio.2013.03.020
http://dx.doi.org/10.1016/j.ijantimicag.2009.07.006
http://dx.doi.org/10.1016/j.ijantimicag.2009.07.006
http://dx.doi.org/10.1097/00005792-199511000-00004
http://dx.doi.org/10.1086/515067
http://dx.doi.org/10.1016/j.aquaculture.2008.07.038
http://dx.doi.org/10.3724/SP.J.1231.2013.38707
http://dx.doi.org/10.3724/SP.J.1231.2013.38707
http://dx.doi.org/10.2478/bvip-2014-0029
http://dx.doi.org/10.2478/bvip-2014-0029
http://dx.doi.org/10.1128/CMR.00058-07
http://dx.doi.org/10.1128/CMR.00058-07
http://dx.doi.org/10.1093/jac/dkr200
http://dx.doi.org/10.1093/jac/dkr200
http://dx.doi.org/10.1099/ijsem.0.001318
http://dx.doi.org/10.1099/ijsem.0.001318
http://dx.doi.org/10.1264/jsme2.ME10179
http://dx.doi.org/10.1089/mdr.2014.0057
http://dx.doi.org/10.1089/mdr.2014.0057
http://dx.doi.org/10.3343/alm.2015.35.5.531
http://dx.doi.org/10.3343/alm.2015.35.5.531
http://dx.doi.org/10.3343/alm.2015.35.5.531
http://dx.doi.org/10.1016/j.diagmicrobio.2013.03.020
http://dx.doi.org/10.1016/j.diagmicrobio.2013.03.020
http://dx.doi.org/10.1016/j.ijantimicag.2009.07.006
http://dx.doi.org/10.1016/j.ijantimicag.2009.07.006
http://dx.doi.org/10.1097/00005792-199511000-00004
http://dx.doi.org/10.1086/515067
http://dx.doi.org/10.1016/j.aquaculture.2008.07.038
http://dx.doi.org/10.3724/SP.J.1231.2013.38707
http://dx.doi.org/10.3724/SP.J.1231.2013.38707
http://dx.doi.org/10.2478/bvip-2014-0029
http://dx.doi.org/10.2478/bvip-2014-0029
https://www.china-fishery.cn

9 ERA, S MAUEEOR RN SR B Ap-W20 1Y 4 5 R 41T 8 K H )RR 4 B 1499
ated from diseased blunt snout bream (Megalobrama inhibitor Lupl[J]. Progress in Fishery Sciences, 2019(in
amblycephala Yih) in China[J]. Applied Microbiology Chinese).
and Biotechnology, 2017, 101(6): 6459-6471. 28] ik X4 BREHE /R AR KB PhoP-RovA-psa #3556

[18] Wang X, LiJ, Cao X J, et al. Isolation, identification and FEF ST [D]. ALt o BN R ZE R R B
characterisation of an emerging fish pathogen, Acineto- 2011.
bacter pittii, from diseased loach (Misgurnus anguilli- Zhang Y Q. Molecular characterization of the transcrip-
caudatus) in China[J]. Antonie van Leeuwenhoek, 2020, tional regulation of psa locus by PhoP and RovA in
113(1): 21-32. Yersinia pestis[D]. Beijing: Academy of Military Med-

[19] Kim M, Oh H S, Park S C, ef al. Towards a taxonomic ical Sciences, 2011 (in Chinese).
coherence between average nucleotide identity and 16S 291 Fi, B, REE, & K #E I 5w R 525
rRNA gene sequence similarity for species demarcation 1 B Rt B [J]. A I8 R, 2017, 44(12): 3031-
of prokaryotes[J]. International Journal of Systematic 3037.
and Evolutionary Microbiology, 2014, 64(2): 346-351. Yin L, Qi K Z, Song X J, et al. Type III secretion sys-

[20]  Kurtz S, Phillippy A, Delcher A L, et al. Versatile and tem 2 pathogenicity islands of Escherichia coli[J].
open software for comparing large genomes[J]. Genome Microbiology China, 2017, 44(12): 3031-3037(in
Biology, 2004, 5(2): R12. Chinese).

[21]  Richter M, Rossello-Mora R. Shifting the genomic gold [30]  Tjalsma H, Antelmann H, Jongbloed J D H, et al. Pro-
standard for the prokaryotic species definition[J]. Pro- teomics of protein secretion by Bacillus subtilis: separat-
ceedings of the National Academy of Sciences of the ing the "secrets" of the secretome[J]. Microbiology and
United States of America, 2009, 106(45): 19126-19131. Molecular Biology Reviews, 2004, 68(2): 207-233.

[22]  Yoon S H, Ha S M, Lim J, ef al. A large-scale evalu- [31] Sargent F. Constructing the wonders of the bacterial
ation of algorithms to calculate average nucleotide iden- world: biosynthesis of complex enzymes[J]. Microbio-
tity[J]. Antonie van Leeuwenhoek, 2017, 110(10): 1281- logy, 2007, 153(3): 633-651.

1286. [32]  Zschiedrich C P, Keidel V, Szurmant H. Molecular

[23]  BREESE, YLIATN, 5 4EMe. 22 0es i 28 70 R S Lk mechanisms of two-component signal transduction[J].
HR[3]. BREEA AR, 2007, 47(4): 738-742. Journal of Molecular Biology, 2016, 428(19): 3752-
Chen J S, Jiang L L, Fang W H. Virulence determinants 3775.
and its evolution of the genus Listeria[J]. Acta Microbio- [33] Majumdar T, Chattopadhyay P, Saha D R, et al. Vir-
logica Sinica, 2007, 47(4): 738-742(in Chinese). ulence plasmid of Aeromonas hydrophila induces macro-

[24] Ang GY, Yu CY, Cheong Y M, et al. Emergence of phage apoptosis and helps in developing systemic infec-
ST119 Acinetobacter pittii co-harbouring NDM-1 and tion in mice[J]. Microbial Pathogenesis, 2009, 46(2): 98-
OXA-58 in Malaysia[J]. International Journal of Antimi- 107.
crobial Agents, 2016, 47(2): 168-169. [34]  ZEARJR. AR B AR A 5% 2k DR RN B A A R A AR 3

[25] Zhan Y H, Yan Y L, Zhang W, et al. Genome sequence R K KPR BT 7L [D]. #e: Tk R K%,
of Acinetobacter calcoaceticus PHEA-2, isolated from 2019.
industry wastewater[J]. Journal of Bacteriology, 2011, Li X C. Horizontal gene transfer of Rhizobial symbiosis-
193(10): 2672-2673. related genes and fungal secondary metabolic gene

[26] Allen T C, Granville L A, Cagle P T, et al. Expression of clusters[D]. Yangling: Northwest A & F University,
glutathione S-transferase @ and glutathione synthase cor- 2019 (in Chinese).
relates with survival in early stage non-small cell car- 351  ZRKAE. Hb [ v v b X R I 5K 1R AR AT 2 R st
cinomas of the lung[J]. Human Pathology, 2007, 38(2): FEZ R T [D]. B PEILR MBI K%, 2018.
220-227. Wei D W. Epidemiological investigation and genetic

[27]  FREKEE, AR, Phdh s, & D IR EBEMP R FL A0 diversity of Vibrio parahaemolyticus isolated from
FILupl & A naife & 45 S [T]. ol Rl 2E 3k R, 2019, coastal areas of China[D]. Yangling: Northwest A & F
Zhang L H, Wang W, Sun J J, et al. Purification and University, 2018 (in Chinese).
crystallization of complex of serralysin-like MP and its [36] Jang T N, Lee S H, Huang C H, et al. Risk factors and

I

[ 7K 2 22 2 T 6 sponsored by China Society of Fisheries

https://www.china-fishery.cn


http://dx.doi.org/10.1007/s10482-019-01312-5
http://dx.doi.org/10.1186/gb-2004-5-2-r12
http://dx.doi.org/10.1186/gb-2004-5-2-r12
http://dx.doi.org/10.1073/pnas.0906412106
http://dx.doi.org/10.1073/pnas.0906412106
http://dx.doi.org/10.1073/pnas.0906412106
http://dx.doi.org/10.1007/s10482-017-0844-4
http://dx.doi.org/10.3321/j.issn:0001-6209.2007.04.035
http://dx.doi.org/10.3321/j.issn:0001-6209.2007.04.035
http://dx.doi.org/10.3321/j.issn:0001-6209.2007.04.035
http://dx.doi.org/10.3321/j.issn:0001-6209.2007.04.035
http://dx.doi.org/10.1016/j.ijantimicag.2015.11.008
http://dx.doi.org/10.1016/j.ijantimicag.2015.11.008
http://dx.doi.org/10.1016/j.ijantimicag.2015.11.008
http://dx.doi.org/10.1128/JB.00261-11
http://dx.doi.org/10.1016/j.humpath.2006.07.006
http://dx.doi.org/10.19663/j.issn2095-9869.20190430002
http://dx.doi.org/10.19663/j.issn2095-9869.20190430002
http://dx.doi.org/10.1128/MMBR.68.2.207-233.2004
http://dx.doi.org/10.1128/MMBR.68.2.207-233.2004
http://dx.doi.org/10.1099/mic.0.2006/004762-0
http://dx.doi.org/10.1099/mic.0.2006/004762-0
http://dx.doi.org/10.1016/j.jmb.2016.08.003
http://dx.doi.org/10.1016/j.micpath.2008.11.002
http://dx.doi.org/10.1007/s10482-019-01312-5
http://dx.doi.org/10.1186/gb-2004-5-2-r12
http://dx.doi.org/10.1186/gb-2004-5-2-r12
http://dx.doi.org/10.1073/pnas.0906412106
http://dx.doi.org/10.1073/pnas.0906412106
http://dx.doi.org/10.1073/pnas.0906412106
http://dx.doi.org/10.1007/s10482-017-0844-4
http://dx.doi.org/10.3321/j.issn:0001-6209.2007.04.035
http://dx.doi.org/10.3321/j.issn:0001-6209.2007.04.035
http://dx.doi.org/10.3321/j.issn:0001-6209.2007.04.035
http://dx.doi.org/10.3321/j.issn:0001-6209.2007.04.035
http://dx.doi.org/10.1016/j.ijantimicag.2015.11.008
http://dx.doi.org/10.1016/j.ijantimicag.2015.11.008
http://dx.doi.org/10.1016/j.ijantimicag.2015.11.008
http://dx.doi.org/10.1128/JB.00261-11
http://dx.doi.org/10.1016/j.humpath.2006.07.006
http://dx.doi.org/10.19663/j.issn2095-9869.20190430002
http://dx.doi.org/10.19663/j.issn2095-9869.20190430002
http://dx.doi.org/10.1128/MMBR.68.2.207-233.2004
http://dx.doi.org/10.1128/MMBR.68.2.207-233.2004
http://dx.doi.org/10.1099/mic.0.2006/004762-0
http://dx.doi.org/10.1099/mic.0.2006/004762-0
http://dx.doi.org/10.1016/j.jmb.2016.08.003
http://dx.doi.org/10.1016/j.micpath.2008.11.002
http://dx.doi.org/10.1007/s10482-019-01312-5
http://dx.doi.org/10.1186/gb-2004-5-2-r12
http://dx.doi.org/10.1186/gb-2004-5-2-r12
http://dx.doi.org/10.1073/pnas.0906412106
http://dx.doi.org/10.1073/pnas.0906412106
http://dx.doi.org/10.1073/pnas.0906412106
http://dx.doi.org/10.1007/s10482-017-0844-4
http://dx.doi.org/10.3321/j.issn:0001-6209.2007.04.035
http://dx.doi.org/10.3321/j.issn:0001-6209.2007.04.035
http://dx.doi.org/10.3321/j.issn:0001-6209.2007.04.035
http://dx.doi.org/10.3321/j.issn:0001-6209.2007.04.035
http://dx.doi.org/10.1016/j.ijantimicag.2015.11.008
http://dx.doi.org/10.1016/j.ijantimicag.2015.11.008
http://dx.doi.org/10.1016/j.ijantimicag.2015.11.008
http://dx.doi.org/10.1128/JB.00261-11
http://dx.doi.org/10.1016/j.humpath.2006.07.006
http://dx.doi.org/10.19663/j.issn2095-9869.20190430002
http://dx.doi.org/10.19663/j.issn2095-9869.20190430002
http://dx.doi.org/10.1128/MMBR.68.2.207-233.2004
http://dx.doi.org/10.1128/MMBR.68.2.207-233.2004
http://dx.doi.org/10.1099/mic.0.2006/004762-0
http://dx.doi.org/10.1099/mic.0.2006/004762-0
http://dx.doi.org/10.1016/j.jmb.2016.08.003
http://dx.doi.org/10.1016/j.micpath.2008.11.002
http://dx.doi.org/10.1007/s10482-019-01312-5
http://dx.doi.org/10.1186/gb-2004-5-2-r12
http://dx.doi.org/10.1186/gb-2004-5-2-r12
http://dx.doi.org/10.1073/pnas.0906412106
http://dx.doi.org/10.1073/pnas.0906412106
http://dx.doi.org/10.1073/pnas.0906412106
http://dx.doi.org/10.1007/s10482-017-0844-4
http://dx.doi.org/10.3321/j.issn:0001-6209.2007.04.035
http://dx.doi.org/10.3321/j.issn:0001-6209.2007.04.035
http://dx.doi.org/10.3321/j.issn:0001-6209.2007.04.035
http://dx.doi.org/10.3321/j.issn:0001-6209.2007.04.035
http://dx.doi.org/10.1016/j.ijantimicag.2015.11.008
http://dx.doi.org/10.1016/j.ijantimicag.2015.11.008
http://dx.doi.org/10.1016/j.ijantimicag.2015.11.008
http://dx.doi.org/10.1128/JB.00261-11
http://dx.doi.org/10.1016/j.humpath.2006.07.006
http://dx.doi.org/10.19663/j.issn2095-9869.20190430002
http://dx.doi.org/10.19663/j.issn2095-9869.20190430002
http://dx.doi.org/10.1128/MMBR.68.2.207-233.2004
http://dx.doi.org/10.1128/MMBR.68.2.207-233.2004
http://dx.doi.org/10.1099/mic.0.2006/004762-0
http://dx.doi.org/10.1099/mic.0.2006/004762-0
http://dx.doi.org/10.1016/j.jmb.2016.08.003
http://dx.doi.org/10.1016/j.micpath.2008.11.002
https://www.china-fishery.cn

1500

Ko AR

44 %

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

impact of nosocomial Acinetobacter baumannii blood-
stream infections in the adult intensive care unit: a case-
control study[J]. Journal of Hospital Infection, 2009,
73(2): 143-150.

Jung J Y, Park M S, Kim S E, et al. Risk factors for
multi-drug resistant Acinetobacter baumannii bacteremia
in patients with colonization in the intensive care unit[J].
BMC Infectious Diseases, 2010, 10: 228.

Falagas M E, Kasiakou S K, Rafailidis P I, et al. Com-
parison of mortality of patients with Acinetobacter bau-
mannii bacteraemia receiving appropriate and inappro-
priate empirical therapy[J]. Journal of Antimicrobial
Chemotherapy, 2006, 57(6): 1251-1254.

Mindlin S, Petrenko A, Kurakov A, et al. Resistance of
permafrost and modern Acinetobacter Iwoffii strains to
heavy metals and arsenic revealed by genome
analysis[J]. Biomed Research International, 2016, 2016:
3970831.

Paczosa M K, Mecsas J. Klebsiella pneumoniae: going
on the offense with a strong defense[J]. Microbiology
and Molecular Biology Reviews, 2016, 80(3): 629-661.
Li B, Zhao Y L, Liu C T, et al. Molecular pathogenesis
of Klebsiella pneumoniae[J]. Future Microbiology, 2014,
9(9): 1071-1081.

Ko K S. The contribution of capsule polysaccharide
genes to virulence of Klebsiella pneumoniae[l]. Vir-
ulence, 2017, 8(5): 485-486.

Clegg S, Murphy C N. Epidemiology and virulence of
Klebsiella  pneumoniael[J].

2016, 4(1): UTI-0005-2012.

Microbiology  Spectrum,

Lowry R, Balboa S, Parker J L, et al. Aeromonas fla-
gella and colonisation mechanisms[J]. Advances in
Microbial Physiology, 2014, 65: 203-256.

Francetic O, Belin D, Badaut C, et al. Expression of the
endogenous type 11 secretion pathway in Escherichia coli
leads to chitinase secretion[J]. The EMBO Journal, 2000,
19(24): 6697-6703.

HH, THHM, LR, & W5l R et R
Hp [ TR 5 5 243, 2019, 41(3): 317-322, 327.

Cen X, Ding X Y, Lou K P, ef al. The research progress
of the bacterial secretion systems[J]. Chinese Journal of
Preventive Veterinary Medicine, 2019, 41(3): 317-322,
327(in Chinese).

Weber B, Hasic M, Chen C, ef al. Type VI secretion
modulates quorum sensing and stress response in Vibrio
Environmental 2009,

anguillarum(J]. Microbiology,

https://www.china-fishery.cn

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

11(12): 3018-3028.

Suarez G, Sierra J C, Kirtley M L, ef al. Role of Hcp, a
type 6 secretion system effector, of Aeromonas hydro-
phila in modulating activation of host immune cells[J].
Microbiology, 2010, 156(12): 3678-3688.

. VIBL G933 G A% 0 20 53 Ver G B0 D e [J].
AEYIEEIER, 2016, 43(9): 2105.

Xiao Y Z. Function of type VI secretion system core
component VgrG on the pathogenicity of avian Escheri-
chia coli[J]. Microbiology China, 2016, 43(9): 2105(in
Chinese).

Grohmann E, Christie P J, Waksman G, et al. Type IV
secretion in gram-negative and gram-positive bacteria[J].
Molecular Microbiology, 2018, 107(4): 455-471.
Aguilar J, Zupan J, Cameron T A, et al. Agrobacterium
type IV secretion system and its substrates form helical
arrays around the circumference of virulence-induced
cells[J]. Proceedings of the National Academy of Sci-
ences of the United States of America, 2010, 107(8):
3758-3763.

T BB AR A R TE SR S IR 12 R T RE
[D]. i HZR B TR %, 2013.

Wang Y M. Functional characteration of Edwardsiella
tarda twin-arginine translocation system[D]. Shanghai:
East China University of Science and Technology, 2013
(in Chinese).

De Buck E, Lammertyn E, Anné J. The importance of
the twin-arginine translocation pathway for bacterial vir-
ulence[J]. Trends in Microbiology, 2008, 16(9): 442-
453.

Economou A. Bacterial preprotein translocase: mechan-
ism and conformational dynamics of a processive
enzyme[J]. Molecular Microbiology, 1998, 27(3): 511-
518.

Konisky J. Colicins and other bacteriocins with estab-
lished modes of action[J]. Annual Review of Microbio-
logy, 1982, 36: 125-144.

Shon A S, Bajwa R P S, Russo T A. Hypervirulent
(hypermucoviscous) Klebsiella pneumoniaelJ]. Vir-
ulence, 2013, 4(2): 107-118.

BT, AR, TR, S S BUR IR K AT B RS
By %4k Dy e 5 30w M 8 R T ]. b B R,
2012, 42(9): 906-910.

Li Y F, Bai H, Peng K S, et al. Relationship between the
iron uptake function of high pathogenicity island and the
pathogenicity of avian pathogenic Escherichia coli

HHE K 7% 23240 sponsored by China Society of Fisheries


http://dx.doi.org/10.1016/j.jhin.2009.06.007
http://dx.doi.org/10.1186/1471-2334-10-228
http://dx.doi.org/10.1093/jac/dkl130
http://dx.doi.org/10.1093/jac/dkl130
http://dx.doi.org/10.1128/MMBR.00078-15
http://dx.doi.org/10.1128/MMBR.00078-15
http://dx.doi.org/10.2217/fmb.14.48
http://dx.doi.org/10.1080/21505594.2016.1240862
http://dx.doi.org/10.1080/21505594.2016.1240862
http://dx.doi.org/10.1016/bs.ampbs.2014.08.007
http://dx.doi.org/10.1016/bs.ampbs.2014.08.007
http://dx.doi.org/10.1093/emboj/19.24.6697
http://dx.doi.org/10.1111/j.1462-2920.2009.02005.x
http://dx.doi.org/10.1099/mic.0.041277-0
http://dx.doi.org/10.1111/mmi.13896
http://dx.doi.org/10.1073/pnas.0914940107
http://dx.doi.org/10.1073/pnas.0914940107
http://dx.doi.org/10.1073/pnas.0914940107
http://dx.doi.org/10.1016/j.tim.2008.06.004
http://dx.doi.org/10.1046/j.1365-2958.1998.00713.x
http://dx.doi.org/10.1146/annurev.mi.36.100182.001013
http://dx.doi.org/10.1146/annurev.mi.36.100182.001013
http://dx.doi.org/10.1146/annurev.mi.36.100182.001013
http://dx.doi.org/10.4161/viru.22718
http://dx.doi.org/10.4161/viru.22718
http://dx.doi.org/10.1016/j.jhin.2009.06.007
http://dx.doi.org/10.1186/1471-2334-10-228
http://dx.doi.org/10.1093/jac/dkl130
http://dx.doi.org/10.1093/jac/dkl130
http://dx.doi.org/10.1128/MMBR.00078-15
http://dx.doi.org/10.1128/MMBR.00078-15
http://dx.doi.org/10.2217/fmb.14.48
http://dx.doi.org/10.1080/21505594.2016.1240862
http://dx.doi.org/10.1080/21505594.2016.1240862
http://dx.doi.org/10.1016/bs.ampbs.2014.08.007
http://dx.doi.org/10.1016/bs.ampbs.2014.08.007
http://dx.doi.org/10.1093/emboj/19.24.6697
http://dx.doi.org/10.1111/j.1462-2920.2009.02005.x
http://dx.doi.org/10.1099/mic.0.041277-0
http://dx.doi.org/10.1111/mmi.13896
http://dx.doi.org/10.1073/pnas.0914940107
http://dx.doi.org/10.1073/pnas.0914940107
http://dx.doi.org/10.1073/pnas.0914940107
http://dx.doi.org/10.1016/j.tim.2008.06.004
http://dx.doi.org/10.1046/j.1365-2958.1998.00713.x
http://dx.doi.org/10.1146/annurev.mi.36.100182.001013
http://dx.doi.org/10.1146/annurev.mi.36.100182.001013
http://dx.doi.org/10.1146/annurev.mi.36.100182.001013
http://dx.doi.org/10.4161/viru.22718
http://dx.doi.org/10.4161/viru.22718
http://dx.doi.org/10.1016/j.jhin.2009.06.007
http://dx.doi.org/10.1186/1471-2334-10-228
http://dx.doi.org/10.1093/jac/dkl130
http://dx.doi.org/10.1093/jac/dkl130
http://dx.doi.org/10.1128/MMBR.00078-15
http://dx.doi.org/10.1128/MMBR.00078-15
http://dx.doi.org/10.2217/fmb.14.48
http://dx.doi.org/10.1080/21505594.2016.1240862
http://dx.doi.org/10.1080/21505594.2016.1240862
http://dx.doi.org/10.1016/bs.ampbs.2014.08.007
http://dx.doi.org/10.1016/bs.ampbs.2014.08.007
http://dx.doi.org/10.1093/emboj/19.24.6697
http://dx.doi.org/10.1111/j.1462-2920.2009.02005.x
http://dx.doi.org/10.1099/mic.0.041277-0
http://dx.doi.org/10.1111/mmi.13896
http://dx.doi.org/10.1073/pnas.0914940107
http://dx.doi.org/10.1073/pnas.0914940107
http://dx.doi.org/10.1073/pnas.0914940107
http://dx.doi.org/10.1016/j.tim.2008.06.004
http://dx.doi.org/10.1046/j.1365-2958.1998.00713.x
http://dx.doi.org/10.1146/annurev.mi.36.100182.001013
http://dx.doi.org/10.1146/annurev.mi.36.100182.001013
http://dx.doi.org/10.1146/annurev.mi.36.100182.001013
http://dx.doi.org/10.4161/viru.22718
http://dx.doi.org/10.4161/viru.22718
http://dx.doi.org/10.1016/j.jhin.2009.06.007
http://dx.doi.org/10.1186/1471-2334-10-228
http://dx.doi.org/10.1093/jac/dkl130
http://dx.doi.org/10.1093/jac/dkl130
http://dx.doi.org/10.1128/MMBR.00078-15
http://dx.doi.org/10.1128/MMBR.00078-15
http://dx.doi.org/10.2217/fmb.14.48
http://dx.doi.org/10.1080/21505594.2016.1240862
http://dx.doi.org/10.1080/21505594.2016.1240862
http://dx.doi.org/10.1016/bs.ampbs.2014.08.007
http://dx.doi.org/10.1016/bs.ampbs.2014.08.007
http://dx.doi.org/10.1093/emboj/19.24.6697
http://dx.doi.org/10.1111/j.1462-2920.2009.02005.x
http://dx.doi.org/10.1099/mic.0.041277-0
http://dx.doi.org/10.1111/mmi.13896
http://dx.doi.org/10.1073/pnas.0914940107
http://dx.doi.org/10.1073/pnas.0914940107
http://dx.doi.org/10.1073/pnas.0914940107
http://dx.doi.org/10.1016/j.tim.2008.06.004
http://dx.doi.org/10.1046/j.1365-2958.1998.00713.x
http://dx.doi.org/10.1146/annurev.mi.36.100182.001013
http://dx.doi.org/10.1146/annurev.mi.36.100182.001013
http://dx.doi.org/10.1146/annurev.mi.36.100182.001013
http://dx.doi.org/10.4161/viru.22718
http://dx.doi.org/10.4161/viru.22718
https://www.china-fishery.cn

9 1) FAAR, B MUREON RN ST B Ap-W20 19 45 [ 21 51 K CHLRE DAL 20 A 1501

strains[J]. Chinese Veterinary Science, 2012, 42(9): 906- large chromosomal "high-pathogenicity island" in bio-

910(in Chinese). type 1B Yersinia enterocoliticalJ]. Journal of Bacteri-
[58] Osorio C R, Juiz-Rio S, Lemos M L. A siderophore bio- ology, 1996, 178(23): 6743-6751.

synthesis gene cluster from the fish pathogen Photobac- [611 A&, B EMEAEKE NS RGN IHEN

terium damselae subsp. piscicida is structurally and il [D]. Lifg: AR T K, 2013.

functionally related to the Yersinia high-pathogenicity LvY Z. Virulence regulation by two-component sys-

island[J]. Microbiology, 2006, 152(11): 3327-3341. tems in Edwardsiella tarda[D]. Shanghai: East China
[59]  Hacker J, Blum-Oechler G, Miihldorfer I, ef al. Pathogen- University of Science and Technology, 2013 (in

icity islands of virulent bacteria: structure, function and Chinese).

impact on microbial evolution[J]. Molecular Microbio- [62] Beier D, Gross R. Regulation of bacterial virulence by

logy, 1997, 23(6): 1089-1097. two-component systems[J]. Current Opinion in Microbi-
[60] Carniel E, Guilvout I, Prentice M. Characterization of a ology, 2006, 9(2): 143-152.

Complete genome sequence of an emerging fish pathogen Acinetobacter pittii
strain Ap-W20 and its virulence characteristics

WANG Chaojie ', LllJie', WANGXu', WANG Zhicheng', WANG Weimin', LUOYi"”

(1. College of Fisheries, Huazhong Agricultural University, Key Laboratory of Agricultural Animal Genetics,
Breeding and Reproduction, Ministry of Education, Wuhan 430070, China;
2. State Key Laboratory of Agricultural Microbiology, Wuhan 430070, China)

Abstract: In order to make a further study of the pathogenic mechanism of Acinetobacter pittii an emerging fish
pathogen and provide technical reserves for the prevention and control of fish diseases caused by A4. pittii, we
selected A. pittii strain Ap-W20 for the whole genome sequencing and analysis of its virulence character-
istics. The results showed that strain Ap-W20 contained a chromosome of 4 399 705 bp with an average
G+C content of 38.78% and 4 230 coding sequences (CDS). Particularly, Ap-W20 carries four previ-
ously unreported plasmids. The GenBank accession numbers of Ap-W20 are CP027658—-CP027662. The
ANI analysis result confirmed that Ap-W20 belonged to A. pittii, and Ap-W20 had close similarities with A4.
pittii AP_882 from human (96.69%) and A. pittii PHEA-2 (96.55%) from environment. Comparative genomic ana-
lysis of Ap-W20 with AP_882 and PHEA-2 found that the numbers of gene islands, prophages and plasmids in Ap-
W20 were the largest, which is likely related to their respective isolation environments and specific pathogenicity.
In comparison with the VFDB database, 286 virulence genes were predicted in the entire genome of Ap-W20,
mainly related to adhesion and anti-phagocytosis. Ap-W20 also has Type I, II and VI secretion systems, multiple
sets of two-component regulatory system, and bacteriocin synthesis gene cluster, etc., which suggests that there
may be complex pathogenic mechanisms in A4. pittii derived from fish. This study demonstrates the complete gen-
ome sequence and the virulence characteristics of 4. pittii from fish, which may provide a basis for the disease con-
trol caused by A. pittii.

Key words: Acinetobacter pittii; whole genome sequencing; ANI analysis; comparative genomics; virulence char-
acteristics
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