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TG e ) B e BAUR 06 T A AR IE. [ 5] IR 2018 F 26 AAE 0 m 8 F B0 Z 1
HAFE , R o B 5 B AT 16 Fran A & 34T 580K ; PCR ¥ 384 m sk & B e K R ;

% 45,55 9] 5B HOK (multilocus sequence typing, MLST)4 M & 4k 7 &, 2 40 74T 74 F 547 48
THWREE L EZ. [4R] KR CRAB &4 H £ %15 & JE 3% 3 2 5% S (intensive care unit, ICU)
(47.0%). "+ B A FH19.5%)F=E 2 E FFH(12.0%), Nt EiEH. £F3EdH. BF HHR/ATEE,
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Analysis on the clinical distribution and genomic
epidemiological characteristics of carbapenem-resistant
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Abstract: [Background] Acinetobacter baumannii is one of the most important pathogens causing
clinical infection. Its resistance level to carbapenem antibiotics is inceasing year by year. Using genome
sequencing technology to analyze the distribution and epidemiological characteristics of A. baumannii can
promote the effective prevention and treatment of clinical infection. [Objective] To study the clinical
distribution and genomic epidemiological characteristics of 200 carbapenem-resistant Acinetobacter
baumannii (CRAB) strains detected in Cangzhou Central Hospital in 2018, aiming to provide a theoretical
basis for the prevention of nosocomial infections and anti-infective treatment. [Methods] The
susceptibility of 200 CRAB strains isolated from different clinical department to 16 antimicrobial agents
was detected by bacterial identification and drug sensitivity analyzer; PCR amplification was used to
detect the carbapenemase gene; multi-locus sequence typing (MLST) was performed to detect strains’
sequence type; genomic epidemiological analysis revealed transmission relationships among strains from
different department. [Results] CRAB strains was mainly distributed in emergency ICU (47.0%),
respiratory department (19.5%) and critical medicine department (12.0%). The CRAB strains showed high
resistant level to imipenem, meropenem, ampicillin/sulbactam, ticacillin/clavulanic acid, gentamicin,
piperacillin/tazobactam, levofloxacin, ciprofloxacin, amikacin and the third and fourth generation
cephalosporins (cephalosporin, ceftriaxone and cefepime) and moderate resistance to sulfamethoxazole.
Most strains were still sensitive to polymyxin B, minocycline and cefoperazone/sulbactam. The PCR
results of antibiotic resistance genes showed that 180 strains (90.0%) of CRAB strains carried OXA-23
gene, 19 strains (9.5%) carried OXA-24 gene, and only 1 strain carried OXA-58 gene. The results of
MLST showed that except for the OXA-58 positive strain, the others were all belonged to international
clonal group CC2. Genomic epidemiology analysis showed that the strains in this hospital could be
divided into four groups A, B, C and D. Group D was the main epidemic group, and it was distributed in
different disease areas. [Conclusions] The multidrug resistance of CRAB strain in our hospital is severe,
mainly were CC2 strains carrying OXA-23 gene, and there may be infection transmission among different

ward areas. The environmental cleaning work of key departments should be strengthened, the technical
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operation rules of medical staff should be strictly standardized, and carbapenem antibiotics should be used

cautiously to reduce infection and prevent further increase of drug resistance rate.

Keywords: carbapenem-resistant Acinetobacter baumannii; clinical distribution; antibiotic resistance gene;

genomic epidemiological analysis

] ' AN S AT I (Acinetobacter baumannii) &
TANHEE, PR A 2 BT,
JTZAFET AR, SR BR B B 1) 32 B SR A 2
—, FEGRMIPIR ARG R RGEGY . X
M RGN AR, IRERIAEPIAER
B3z o I R BRSO S AT R A IR YT
] A b4 T8 H X Btk 7 2 M 2R P AE R T 2451 H
FEME R, RO PR URYLIA T MR 3,
H fa BB FAE ISR 37 B 5 (intensive care
unit, ICU)MYEE BRI, Wk B B B by 45
FAYT HHERDL,

AIF 5 3% W 0500 2 AN ) A T KT 7 4 04 TS 24 1)
F LA 7 A T R M T | L 2 1 ke
& Y ENSMHEENLERE . FERYSS
el AR 45, H v e 2 A T 29 ML 7 A e 7 8
IR, h T R I T B IR B 2 1 2
TR 25 . HAT, 7R A S b &
AT S SO X e G R R AT 2 R
T 3= 25 A0 35\ e 1% 7 i (imipenemase,, IMP) .
B /R 55 B B (Seoul imipenemase, SIM)., 4k
B Yk G R 4 & -B- N 9k K il (Virona  integrin-
encoded metallo-B-lactamase, VIM)%: 4 )& !>
PL K 8 M 78 AR T (oxacillinase , OXA) &K Jik
(OXA-21,0XA-23-0XA-27 . 0OXA-51 FlOXA-58
LI — FR A il . 4 T P K Sl T B IR S 2
B-INTBEIZ IR, OB B 2B Hi A R 24, 2K
WA P bt A B e AN Sl A B PP B A L — g
A KRR PUAR, XL TR B-INBERShL A
PR 251, eAh, S R N R 1 E A AT
SRR ) B 2 M T 6355 i AR v TR R Tk 7 2

1% i (Klebsiella pneumoniae carbapenemase ,

KPC) . B 18 B 4 J& -B- N [t % fiff (New Delhi
metallo-B-lactamase, NDM) ., &1 % 4 J& -B- N ik
JH¢ it (Sao Paulo metallo-B-lactamase, SPM)Z:P!,
YR S BOL B B T A T 24

8 [ 20 B T 24 W ) CHINET (http:/www.
chinets.com) iz i , Tl ik & B i B0 = AN AT 1A
(carbapenem-resistant Acinetobacter baumannii,
CRAB)HIIfe R 73 B ZOB ARG &, e ARG 7l ok
MR IRIE, DRk, %8 00 O ) 2 AN Sl A AT A T 24
PE K 53 F I A TR 27 R AR X R e i i B iR B
oA BB AR X ABG IR TR A
DX S0 A M i A 7 24 B0 B0 45 16S rRNA Kk
. 27 5T 5 53 B E R (multilocus - sequence
typing, MLST) . JJk #4137 5l FEL UK F2 R (pulsed field
gel electrophoresis, PFGE)%45 #4343 B0 Mt
HF, XTI E R EIE IR
BAFTE 53 PR AR B AR A BEA 8 DX 5395 S5 )
Bt A LR 2 PP 41 Rl Sl (3t 55 43 e % o A T
s ., T FLREE P B AR i R e, DU
3 T 75 AR R [ oA 121 ok ik 22 1 2
FHG R 2 HOR 12 BNRA TR 22 o e eh it
XoT 9 Jit 4 TR 4 4 DR 2L s R b A 5 PR 4 A
ST , HEME BT AT RE YR IR AL R 2, Ik
— DI T 2 0 DR R 24 1 S5 AL
M Ry g Bl 47 F Al ),

HIRA T i CRAB BB I S A R)g X
R ] 1) R G T R AR A LU AL 1 M T
HuG BEBE 2018 ARG H ) 200 Mk CRAB I HFFE T
RT3, FE PR SR T bR A T B R 2 A T
AT LU F7 6 P 2 e e iR YT 4
HERLS A .
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W ELVE:

1.1
111 EHKIR

2018 4F 1-12 J1, Mo ERE L
ICU., MWNEL, FIEEY ., MAERIIREZA
s R AR 127 AL MR IRPR A 200 £y, F#
FLFERW . M . PRI . MR . W RV S
kA, I EiE] 200 HRI R B 2P R
) 00 2 AN Bl TR
112 EZRLFIFLR

Jif & 11 Ik (tryptone) . P B 4 U ¥ (yeast
extract), Oxoid A ]; FALHI(OrHral), 24
Ak 27 R BR A w5 200 T B PR A 4 BB &
(QIAamp DNA MiniKit), Qiagen 2A#; 2xM5
Super FastTag PCR MasterMix, JUEtR&EEY)
PHECARA A o 405 50E X250 Bl dnTs
Y E R G REHLIA NS iR £ (DL-96 & 511
M), BRifE i RAEY) TRA RS\l 5 PCR G,
Applied Biosystems 2\ Al
1.2 7%
1.2.1 HMEEEMAYS T RFIERE

o T 20 T 26 0 S 2 o0 P ASCHEA 7 20 7 2
Lo, iR ats ZHH R B, L0k
M /& E3H | PR R R . SEEEER . URFLPG AR/
LY 50%: = I 11 S NS SN - Ay 518 72 BN =R Nt Vi
EUH . Sffnklls . KRR . AERIP A N
WAL SAbng | kA GiE R BRI
ARARRRIL 16 B, 35 o 240 TR 4808 Sz 2585053 BT A
IR K E R G PR SMS W) & f it AR
P 35 [ I PR 52 56 = A5 M L 5 25 (Clinical and
Laboratory Standard Institute, CLSI) 2018 Jiz b5
WEV TR T 2GS R e . A TR R S K M
v H ATCC25922 Fl ATCC35218,
1.2.2 ST EMMARERLEE

R AL LB A 573K, 37 °C 200 r/min

Rig% 24 h, 12 000xg 2.0 1 min YCAETE A, HhEL
2 uL B, 10 L ddH,0, B T4 8%, 98 °C
TN 10 min, Bl 5 1 pL &AL EE S A TR R
INATSERCHIF ) PCR AR (49 uL, HE¥IHE
WeBEA 10 pmol/L 1Y L, Fii#F5 1445 2 ul, 2xM5
Super FastTag PCR MasterMix 25 plL, ddH,O
20 pL), #t50 uL #£47 PCR 3%, PCR JZ 4%
4. 95°C 2 min; 95°C 10's, 55-60 °C 15 s, 72 °C
45s, 30 MEFR; 72 °C 5 min, 4 °C {#4F. i
FFEF NG F 520 Diancourt 261
L) MLST pRIRGEH ) 7 MEFREER, i
253 OXA-23. OXA-24, OXA-51. OXA-58.
VIM, SPM, SIM, IMP, NDM, KPC %5|¥) ¥
HIWE 1,
1.3 REFHKEFRBLFESH
1.3.1 EF4H DNA 128

MARIR X BEH 16 PRACRMERPR(EHRE B
W 2), VA 1.2.2 e IEERI AR, Heid
AT S5 D] 2 PR B Gl P 2R T T DNA $2 5%
132 ERFRBLFFINEKRHELR

P2 DNA GE T AR EAs L BHE A R
ocE AT, IR Z S, B
Fastaqc AT T, 1 BRI Y reads
J5, i1t SOAPdenovo Z 4%t E & reads i
FraSE R A7 ) AR DRz
133 AHFIETH

e B A TP AN E R 693 FRELE A )
FFUE AR 2SR 4)F 5 T 408 PATRIC Wik
(https://patricbrc.org/).
134 SNPEXERARFAXERME

i3 Mummer B/ M B RESE RN P 8100 ¢
P LEXTARAS— 2tk e 81, BifijS i Show-Align
LR EC SNP {55 B, I ¥ reads X} 457~ SNP
HEATRC S, MR AR S i SNP 4R, B e S
T SNP ¥ 51 1 MEGA X 8 4H W i R 45
KA
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Table I Informations of the primers of housekeeping genes and drug resistance genes

BELR 25 GIL R L7 2] J BRI
Gene types  Primers name Primers sequence (5'—3') Product
length (bp)

BEHREER cpn60-F/R ACTGTACTTGCTCAAGC/TTCAGCGATGATAAGAAGTGG 405
Housekeeping fusA-F/R ATCGGTATTTCTGCKCACATYGAT/CCAACATACKYTGWACACCTTTGTT 633
genes gltA-F/R AATTTACAGTGGCACATTAGGTCCC/GCAGAGATACCAGCAGAGATACACG 483

pyrG-F/R GGTGTTGTTTCATCACTAGGWAAAGG/ATAAATGGTAAAGAYTCGATRTCAC 297

CMA
recA-F/R CCTGAATCTTCYGGTAAAAC/GTTTCTGGGCTGCCAAACATTAC 372

rplB-F/R GTAGAGCGTATTGAATACGATCCTAACC/CACCACCACCRTGYGGGTGATC 330
rpoB-F/R GGCGAAATGGC(AGT)GA(AG)AACCA/ GA(AG)TC(CT)TCGAAGTTGTAACC 1073

i 245 FE ] OXA23 F/R GATCGGATTGGAGAACCAGA/ATTTCTGACCGCATTTCCA 501
Antibiotic OXA24 F/R GGTTAGTTGGCCCCCTTAAA/AGTTGAGCGAAAAGGGGATT 246
resistance OXA51 F/R CTATGGTAATGATCTTGCTCGTG/TGGTGGTTGCCTTATGGTG 104
genes OXA58 F/R AAGTATTGGGGCTTGTGCTG/CCCCTCTGCGCTCTACATAC 599
VIM_F/R ATTCCGGTCGG(A=G)GAGGTCCG/TGTGCTKGAGCAAKTCYAGACCG 601
SIM_F/R TACAAGGGATTCGGCATCG/TAATGGCCTGTTCCCATGTG 570
IMP_F/R GGAATAGAGTGGCTTAAYTCTC/CCA AACYACTASGTTATCT 188
SPM F/R  AAAATCTGGGTACGCAAACG/ACATTATCCGCTGGAACAGG 271
NDM_F/R  CCAATATTATGCACCCGGTCG/ATGCGGGCCGTATGAGTGATTG 812
KPC F/R ATGTCACTGTATCGCCGTCT/TTACTGCCCGTTGACGCCCA 881

x2 2ERANFERERE

Table 2 Informations of the strains performed whole genome sequencing

Frs B ARG 53 B3 I 1] T IX. I B R
Serial No. Strain ID Isolation time Ward Isolation source
1 Abab 2018.02.02 Respiratory medicine Sputum
2 Aba8 2018.03.26 Respiratory medicine Sputum
3 Abal0 2018.05.16 Respiratory medicine Sputum
4 Aba4 2018.01.08 Emergency ICU Sputum
5 Aba9 2018.05.09 Emergency ICU Sputum
6 Abal2 2018.08.04 Emergency ICU Sputum
7 Abal3 2018.08.22 Emergency ICU Sputum
8 Abal4 2018.10.11 Emergency ICU Sputum
9 Abal$s 2018.12.03 Emergency ICU Sputum
10 Abal 2018.03.10 Neurosurgery Sputum
11 Aba2 2018.04.18 Neurosurgery Sputum
12 Aba3 2018.05.11 Neurosurgery Sputum
13 Aba5 2018.01.23 Critical care medicine Sputum
14 Aba7 2018.02.14 Critical care medicine Sputum
15 Aball 2018.06.20 Critical care medicine Sputum
16 Abal6 2018.12.16 Critical care medicine Sputum
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1.35 IhaeERER

K] Prokka BRAAX T bk 5k DR 2 67 7 3R] Tt
], AR YL 75 28] Py DT ) DX o7 74 R P B
By, 5AETCRE P EEE (non-redundant,
nr) . A E R R B E (cluster of
orthologous groups of proteins, COG)¥F1 74K H it
[FIEFE ST LT, S8 BB .

2 ERSAM

21 EHRSHRAYER

T} i 745 8 975 B 2 AN Bl R B 0 8 o 2 R R
TREUGE | 51 PR EE G, Hod, 2Rk
HREFRA L 185 #R(92.5%), Hk M ki B
9 HR(4.5%). 43I 2 BR(1.0%), HAMFRA 4 t
(2.0%, FRIE . M. HEVEW . #kTE 4 1K),
FENG R A X 0 A Hh 202 ICU R IX 5 25 —160,
I 94 1k(47.0%) , HAMMKI I AR X 39 Bk
(19.5%) . FAE EARHHR X 24 $£(12.0%) . #rZe4h
BHRIX 14 PR(7.0%). B4R EHE XFIFIR 515
FIEEERIX A 9 #R(4.5%), HAMRBIX 11 #k
(5.5%) (% 3)

x3 200 KR E S
B 1R

Table 3 Distribution of 200 strains of carbapenem-
resistant Acinetobacter baumannii in different
disease areas

HEERHMITEERR KX

g IX HAREC(HR)  HL
Ward Strains Ratio
number (%)
%2 1CU Emergency ICU 94 47.0
1% N F} Respiratory medicine 39 19.5
HE 28} Critical care medicine 24 12.0
w2 4hFl Neurosurgery 14 7.0
ZFNFl Geriatric internal medicine 9 4.5
W% b £ AR 5 2 R 45
Respiratory and critical care medicine
HAh Others 11 5.5
BT Total 200 100

ARSI 5T X G2 A T e 155 6 47 1) 60 22 AN 3y
FEBA, BIXH i &30 25 ik R ek pg L 25 85
A R — R ELAT T 2 i 2 R S I 251
5, 200 Bk CRAB HOX I e 3 i A1 56 251 455
R 25 BB kR 123 Bk, 5 61.5%; Bt
Ve B B TR 24 A TR R o5 LR 63.0%, T X 38 B s
R 25 A & HE R 91.0%. A, ittt &4
) Bt 2 AN ST TR LA 2 FE I 25 FRAE , X2 PG
MEFEIE . AN E . IRKRER . AleE R
A LOURPLTE AR ELIE | B RVEARARER . BTK
AL SCE = DA A B A R SR A E | Sk A it
B SANR G 1 s H B A T 24, i 24 2R
TE 80%VA I, JUHZX R Ph AR/t s 1 3H £ 38
F| 100%ffi 25 . CRAB X & J5 v B S B v
M2y, 25K 44.0%, MXTZHEE B (2
2 1.0%) . FEWE R L5H 2.0%) M L RIRER /A7
EL (M 2538 14.5%) 58 ek, Wk 4 iR,
2.2 BEkk OXA23/24 EEFF0 ST BILER

{2 AN I TR Bk 7 M T 2 R T
OXA AIM 5 KB A, Bk T % Wi
OXA HIfit 25 H [ (OXA-23. OXA24. OXA51 Fi
OXA58)% IMP, SIM, VIM, NDM, KPC., SPM
FEITE 200 AR AT 25 M B 2 AN ST B vh 1 43
AL 45 SR , 180 #£(90.0%) 447 A OXA-23
B, 19 BRO.5%) WA OXA-24 JEH, Hf
1 BRHE OXA-58 JEP, X RIIABEBL CRAB
FELL OXA-23 BUMN 25 5L K R 3, (B A7 FE— 2
) 2k

K] Diancourt 2 Wy #E 1Y Z2 007 5 51) 43 7Y
RGXF 200 BRI ST P4 BRI %2, gk s
Fros, e, 175 #RTE(87.5%) K ST2 #I, 23 #k
g ST2'HURN ST2 firA: A4, 5 ST2 A 1 %A
B 1 AR ES . 59 1 #kh ST415'8Y,
[FIAF L, ST415 8 5 iR IE A ST415 J3 5 BIAUAF
TE 1AL 22 5 e Ah  FRAT TR I 3 47 OXA-58
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R4 200 KA B BHEEFAITEOAYIFR

Table 4 Drug sensitivity of 200 strains of carbapenem-resistant Acinetobacter baumannii

hiAER i 25 Resistant H4) Intermediate #UZK Susceptible
Antibiotics PR EL(FR) el PR EL(FR) Hef) PR EL(FR) xR 1]
Strains number Ratio (%)  Strains number Ratio (%)  Strains number Ratio (%)
W K5 7 Imipenem 126 63.0 65 32.5 9 4.5
J& % 5B Meropenem 182 91.0 17 8.5 0 0.0
C2 N NGl 169 84.5 25 12.5 6 3.0
Ampicillin/sulbactam
A E Ceftazidime 199 99.5 0 0.0 1 0.5
IR YL A Ciprofloxacin 194 97.0 0 0.0 0 0.0
Sk AR WR /5T B 3H 29 14.5 138 69.0 32 16.0
Cefoperazone/sulbactam
Skl Ceftriaxone 198 99.0 1 0.5 1 0.5
SFNE NG Cefepime 169 84.5 27 13.5 2 1.0
KK # Gentamicin 188 94.0 4 2.0 6 3.0
ZeTr AP AL Levofloxacin 173 86.5 20 10.0 0 0.0
%% 2 Minocycline 4 2.0 19 9.5 171 85.5
ZH51H 2% B Polymyxin B 2 1.0 0 0.0 198 99.0
W7 PG bR/ At £ 3 200 100.0 0 0.0 0 0.0
Piperacillin/tazobactam
S5 i 88 44.0 0 0.0 112 56.0
Compoundsulfamethoxazole
B R PR 197 98.5 0 0.0 0 0.0
Ticarcillin/clavulanicacid
B >K-R B Amikacin 184 92.0 0 0.0 13 6.5

FER AR ST Bk —AN 480 e 50 B, kb
SE SH STnew. ST415 Hitj ST2 A HAH2E 1 4>
NI, SRR, AR T E bR v R 1T
(CC2)P%, 1fij STnew 5 ST2 M2 5 NN IEA,
WAL HE B e , (H STnew F VKB H 228 ICU
i X, T HAXAE 2018 4F 2 A kil E]—k, &Ef
Sk HAth AN e 510 78w B R A (AR A . 25 b

RS EHRR MLST 29/ R AEEEHER
Table 5 Distribution of MLST types and carrying
of drug resistance genes in strains

Genename  ST2  ST2' ST415" STnew Total
OXA-23 159 20 1 0 180
OXA-24 16 0 0 19
OXA-58 0 0 0 1 1
Total 175 23 1 1 200

JIFIAR | A I e A i 247 Tk i 2504 B 2 N Sl T T LA 4%
W OXA-23 1 CC2 B wipERFRIMR N =, /KA
LA 50 B B MR 4 1 TR A
23 ETL2EMFEHESNP MRZLABE NI
R I OXA-23 FEH Y cC2 1Y
T B 25 e 0 2 AN S A TR AN [R5 X TR Y R 52
RERR, NrsEFimn 4 MR (&2 ICU,
IPI NRE . phees bRl FAE AR ILPkIE 16 BE
HEA OXA-23 FEAY CC2 BITERK, E H4e
RIZH 75, DL R XH860 (14> 5LPR 4H 52 i &
(&35 R CP014538. )WE NS Jh 4T ML B
L4000, RSeS| 229 PRI IRZ SM
(single nucleotide polymorphism, SNP), H:H[d]
SMRAE 100 4~ JEF SRS 107 4>, Hay 22 4
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AL TR A X (3 6). HE—X] Fik 229 4> SNP
I R A T3 8T, 86% M0 SNP i i fe/Nag
L FERIBR (minor allele frequency, MAF)/NT
0.1 (1/16=0.062 5), il KEB /B AR A7 L&
HETE—RRw T, BA WK RE. MAF>0.1 B
SNP fi st 32 4>, HA 4 MU FRREME X, H
A 28 MU ECT 27 A GmADEEA b T 79%
(22 M) RAER L5225 g BREs R BN, XLt
BN FEE S BEEIRS &SR
(translation, ribosomal structure and biogenesis).
% 5% (transcription) 1 21 L BE / 21 Jifd J55 /450 5 5 G
(cell wall/membrane/envelope biogenesis)Z¥ ] HE
A& 1), HH AT DAHEN , 3K ST fk 75 2 04 fif)
S AN T TR G R PR BT i 2o A v |y T A2 3
TR A A T AR

FET 229 4~ SNP (W ERECF I R RS K
AR 2% W, 16 BRI kI8 AL B. C.

% 6 16 ¥REAY SNP W R LBV ANE FIRE
Table 6 Mutation types and gene frequencies of
SNP among 16 strains

Mutation type MAF<0.1 MAF>0.1
Intergenic 18 4
Synonymous 79 21
Nonsynonymous 100 7

D iX 4 PHE, Hh A SR C KBRS
1 ¥R, 290 HbE Aba9 Fil Abald; B 258Ef
2 BRI, MERR Abas Fll Abal6; D KEfEd4A)
T2 BRI, RAREURZ, IARBEBE R ISHE,
D KRA T LI4 A D1, D2, D3 iX 3 MIERE,

212 ICU 430 6 BRIETE AL C. DX 3 1
KR BIA 0, 5y e A EREEARHY 4 BRA
Sy ATE B 2REER D KB, 0 A pesh
FHO MR A 1E D 264, Hh Aba3 J&§ T DI E
#E, Abal Fll Aba2 J&F D3 WHE, 208 HFFIK AN
BHA TR 2T E T D B HAET A MifE D2 I

COG function classification
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: Translation, ribosomal structure and biogenesis
: Transcription

: Replication, recombination and repair

: Defense mechanisms

: Signal transduction mechanisms

: Cell wall/membrane/envelope biogenesis

: Energy production and conversion

: Carbohydrate transport and metabolism

: Amino acid transport and metabolism

: Nucleotide transport and metabolism

: Lipid transport and metabolism

: Secondary metabolites biosunthesis, transport and catabolism

: Function unknown
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Figure 1 COG functional annotation classification of coding genes with SNP mutation (MAF>0.1).
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Figure 2  Phylogenetic tree based on SNP sequences of 16 strains (A) and 709 strains (B) of
carbapenem-resistant Acinetobacter baumannii.
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RAEH IR OXA Wi /Kf M H
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W9 LB, B K# M8 R BE ) 124 ¥k CRAB
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