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Homology analysis of blaADC genes in cephalosporin-resistant

Acinetobacter baumannii

JIANG Dongxiang, CHEN Gang, JIA Lina, ZHENG Haiqing, GAO Ling
( Affiliated Hospital of Guilin Medical University, Guilin 541001, China)

Abstract Objective To analyze the homology of blaADC genes in multidrug-resistant Acinetobacter baumannii
( MDRAB) strains resistant to cephalosporin antibiotics. Methods The bacterium isolated from clinical specimens was
identified and antibiotic susceptibility testing was conducted by VITEK Auto Microbe System. The PCR amplification
and unidirectional sequencing of blaADC gene amplification products were done. The Aligned sequences were
compared with the GenBank database respectively and the homology was analyzed using MEGA 5.0 software in
resistant to cephalosporin MDRAB strains. Results The blaADC genes were detected in all of 14 MDRAB strains and
located on the bacterial chromosome, and their sequences were highly similar to those in the GenBank database.

There was a high degree of homology among blaADC genes in the 12 MDRAB strains, indicating the possibility of
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horizontal transmission of cloned strains. Conclusion The resistance to cephalosporins in MDRAB strains is directly

related to the blaADC gene carried by bacteria. Horizontal transmission of cloned strains can cause nosocomial

infection, therefore, it is great significance for preventing nosocomial infection to take effective measures to control

the spread of cloned resistant strains.
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R 1 OXA-51 EEK ADC EES| M FFI R IE=YKE

FER 2R 519 T/ bp
P1.5'-TAATGCTTTGATCGGCCTTG-3'

0XA-51 353
P2.5-TGGATTGCACTTCATCTTGG-3'’
P1.5-GGTATGGCY (T/C) GTGGGB(T/C/G) GTY (T/C) ATTC -3’

ADC 445

P2.5'- CTAAGACTTGGTCGAAAGGT-3’

1.6 DNA iRl &

JH 1 mL 0.9 % By S AL BA T 5 i B 0.5 D22 G
PFALTBWE, LA 13 000 r/min B0 2 min, 35 b I S0
200 ul, TEFRUZEIK , 41k 57 1R 20 Bk i B0 i+ =X fE 7R
#5100 C iM# 10 min, ¥ A5 13 000 r/min &5 .0
10 min, F3EWED A DNA #4578 H G i A< £ FH )
i -20 °CEAF .,

1.7 DNA PCR ¥°1¥

2 P 3L PCR B 48 1k &R BRI 1R BLUS
28.5 wL:5xPCR Buffer 10 pL,2 mmol/L dNTP Mix
5 L, 10 wmol/L _ERFSIH145 3 ul,5 U/pL Taq
0.5 pL,25 mmol/L MgCl, 5 wL,DNA #i#z 2 wL, &
AT 194 C THAEYE 5 min;94 C7EYE 30 5,58 C il
K40 s, 72 CHEfH 60 5,35 DMEH; )5 72 °C ZEfif
10 min, ¥ #4"H1-20 CORAAE A&,

1.8 ¥ RERIE

X DNA Marker( 100~ 1 200 bp) g XIH& 7 1.2%
TENEWEEEIE T REAL (T IMRAL Z8E) 43 0 I AR R Y
OXA-51 JER P HEF= 4 ADC FE K ™ 5 7= 4 &% DNA
Marker, % 100 V, 10 min; 80 V 30 min HL ¥k, FH
GBOX-HR 4> [ 3l e BUAR 43 B 400 28 HL UK 5 1 35

BHEBERCA I Sl A IR BE I | OXA-51 &
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[ T 0, R PR 03 1 RN B R Sk
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P4 1.7 I7E 00 ADC 5[5 51 %) K 41 # DNA
BAR AT PCR 9738 094 14 7 W) =46 LR TR
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BRI P Vg A T B DF 42 T A3 9 7F 81 5 GenBank
B8 1% (hitps ;. //www. ncbi. nlm. nih. gov/blast ) #£17 Ft
XF, 3T FH MEGA 5.0 B4 358 TR 1 A0 AR Al ] 5
P HT
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W 22-80 C URAFI) 20 7y MDRAB HW A 14
RV S I R AR T, o5 6 0 B0 BB U
(O3B 3.4 17 ~20 R .
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16151413121110090807 060504030201 M bp

H: 01~07 24 OXA-51 ZEF ) (353 bp) ,08~ 16 2y ADC %
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B 1 blaADC EE R OXA-51 EFE ¥ =4 B ik E

2.3 blaADC ERNF
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330 340 350 360 370 390 400 \ { 410 : 420

TGCTATTTACGGCTTTTTTATCT TGAACAGATTGAAGACCATAATACATTTICATACTTTITTATTATTITITGAATAR ACCCCCACAGCCATACCA

2.4

HA
3)

B 2 blaADC EE PCR F=H1E8 5 il Fr il K 45 R &

Fr 51 L 3ot Iy, S90S AT R (R BB F 51 B ADC Sk R
ADC FEF W B H 445 pb, BIR 6 F I RT  BREEPSI—2, R ADC 2 AT AE T4 etk
KAMFHIZ) 40 S (AE DS | 451 pse L AR IR 3 & 4 P,

, B AN 405 DTEFEY S GenBank BUHE 2 H X AL

Acinetobacter baumannii strain A. baumannii chromosome
Sequence ID: CP163252.1 Length: 3848537 Number of Matches: 1

Range 1: 2244837 to 2245241 GenBank Graphics

Score Expect Identities Gaps Strand
749 bits(405) 0.0 405/405(100%) 0/405(0%) Plus/Plus
Query 1 AACTTTTOCAAATALACCAATGCTTGGGTTTGAATATTGTCGATATTCACCGATTGAGTT 60

CECEEELLEEEEEEEEEE R E LT EEEET T
Sbict 2244837 AACTTTTCCAAATAAACCAATGCTTGGGTTTGAATATTGTCGATATTCACCGATTGAGTT 2244896

Cuery 61 TTTAGGTTTCCAGTCTTTAAAAAATCTTAABACTTCCTCGATCTGTTTTTACTTCATCTGG 120

LECCLELLCEEEEE PP LT LTI
Sbict 2244897 TTTAGGTTTCCAGTCTTTAAAAAATGTTAAAACTTGCTGATCTGTTTTTACTTCATCTGG 2244956

R .

Sbict 2244957 AMATTGCAAGGCAAGGTTACCACTTCGTATACGTCCCGAGTTGAAGTAAGTTAACTTGGTC 2245016

R .

Sbict 2245017 AATCGGTGTATTTTTTAGTTCTTTCCAATACTTACCAGGCGTATCCGTCAAAAGAGATTTT 2245076

Cuery 241 ToCTTTATTTTTTGCATATCCACCTCCTCTCCCCCTARATAATTTACTCACACGAACCTAG 300

Sbjct 2245077 TCCTTTATTTTTTIGCATATCCACCTGCTGTCGCGLTAAATAATTTACTGACAGAACCTAG 2245136
CQuery 301 CTCAALAATAGTACTGCTATTTACGGCTTTTTTATCTTCAACACGATTCAAGACCATAATA 360
jct 2245187 CTCAAKTACTACTOCTATHACG OO TATCTICAACAATIGAAGACOATAATA 2245156
CQuery 361 CATTTCATACTTTTTATTATTTTCAATAACACCCACACCCATACC 405

CELEEETTEEEECEEE LR EEEE T
Sbjct 2245197 CATTTCATACTTTTTATTATTTTGAATAACACCCACAGCCATACC 2245241

W58 5 -GGTATGGCY (T/C) GTGGGB( G/T/C) GTY(T/C) ATTC -3/,
B3 blaADC EENFEREHMERHITERLEE LEEFIIEXTE

- 36 -



%64

BAEF kI F R Z RFHATE ADC KB B RS HT

%37 %

Acinetobacter baumannii ARLG1900 blaADC gene for extended-spectrum class C beta-lactamase ADC-217, complete CDS
Sequence ID: NG_066497.1 Length: 1338 Number of Matches: 1

Range 1: 237 to 641 GenBank Graphics

¥ Next Match A Previous Match

Score

749 bits(405) 0.0

Expect Identities Gaps Strand
Plus/Minus

405/405(100%) 0/405(0%)

Query
Shjct
Query
Shjct
Query
Sbjct
Query
Shjct
Query
Shjict
Query
Shjct

1
641
61
581
121
521
181
461
241
401
301
341

AACTTTTCCAAATAAACCAATCCTTGGGTTTCAATATTGTCGATATTCACCGATTGAGTT

FECECEEEEETEEEECE L EEEEEE LT
AACTTTTCCAAATAAACCAATGCTTGCCTTTCAATATTCTCCATATTCACCCATTGAGTT

TTTAGGTTTCCAGTCTTTAAAAAATGTTAAAACTTGCTGATCTGTTTTTACTTCATCTGG

FECECCE LT
TTTAGCTTTCCAGTCTTTAAAAAATGTTAAAACTTGCTCATCTGTTTTTACTTCATCTCG

AAATTGCAAGGCAAGGTTACCACTTGTATACGTCGCGAGTTGAAGTAAGTTAACTTGGTC

FECLLTEEECCECE TR TP T
AAATTGCAAGGCAAGGTTACCACTTGTATACGTCGCGAGTTGAAGTAAGTTAACTTGGTC

AATCGCTGTATTTTTTAGTTCTTTCCAATACTTACCAGGCGTATCGTCAAAACAGATTTT

FECECUREETLLCEEEC L ELEEEEE LT EE T
AATCGCTCTATTTTTTACTTCTTTCCAATACTTACCAGCCCTATCCTCAAAACACATTTT

TCCTTTATTTTTTGCATATCCACCTGCTGTCGCGGTAAATAATTTACTGACAGAACCTAG

FECECUCLEETTECEEEE T EEEEEE TP EEEE T
TCCTTTATTTTTTGCATATCCACCTGCTCTCGCGCTAAATAATTTACTCACAGAACCTAG

CTCAAAAATAGTACTGCTATTTACGGCTTTTTTATCTTGAACAGATTGAAGACCATAATA

CCCEEPEELECEEEE L E PP T
CTCAAAAATAGTACTGCTATTTACGGCTTTTTTATCTTGAACAGATTGAAGACCATAATA

60

582
120
522
180
462
240
402
300
342
360
282

Query 361 CATTTCATACTTTTTATTATTTTGAATAACACCCACAGCCATACC 405

CCLLLEEECE L PP

Sbjct 281 CATTTCATACTTTTTATTATTTTGAATAACACCCACAGCCATACC 237

3. 3I¥8 5'-GGTATGGCY (T/C) GTGGGB( G/T/C) GTY (T/C) ATTC -3’
B 4 blaADC EENF L RS NCBI %8I ADC EE F 5 L3 E

2.5 SFHULH

FH MEGA 5.0 4843355 ADC 35 PR 2 i3] ) v 4
405 MEEF IR EE 51 A, 14 £k MDRAB 7%
FEZ/D S Fp ADC LAY A5 12 BREA BT ﬁlJm
JE 3, Hoh 10 BRE B P8 8 e —5, HI
B U A 34T ADC S 445 pb E@éﬁ’;&%ﬁ?
G, ARERRE X 10 PRS2 [A] — R A B A HEAT
FELE SRR K AL RE VT RE 45 R ANl 5 i

strain 14
strain 156
strain 12
strain 11

strain 10

strain 9
strain 8
strain 7

strain 2

strain 16

strain 1

strain 13

strain 5

strain 6

i
.a01

5 14 %BIREERES TR

3 itig

] 2 AT TR A 5 e DL ) 2R R SO TR, S R
B B B SRR 2 — |, L 2 AL 2 2 20 A
PR BN L E&ﬁﬂéﬁﬁﬁifmﬁi%u& 16S rRNA
S S i = AN BB e o G AL /K (S E K A
WU AR AT E TE N R 2 SR 2 A
BERF 5 2R G0 55 22 R 25 6 R S 8 7 3R R
H 240 TR 485 T PR T 24 5 IR S 3R T 24 R Y
Az B- PN R e i 2 B 2 AN BT AR - T e S e 1
25yt 25 9 FEZEHLE]

AmpC B B-P Bk i il v i — 25, pl G 6 1A B
Bk ALK iSRRI Ry Sk AT
Rl BEK BT HRER 13 LB RFEZ M
B- I BBE S BL 1A 245 40, AN 9 v or A T b 5 B0, A
ADC \DHA ACT MOX %5 Z FhJE PRI | Il R 7325 18 LA
ADC JER R 31020 0 ADC %£[H J& MDRAB %
AT 24 35 R, A 1 e, B AT &k 10096122
AWFFELER W | 14 Bk MDRAB ¥R A OXA-51 %
K ] ADC JE R, OXA-51 JE R 2 0 8 R 31 1 1 A [
A EER R IR R AR R G ; ADC 973
FEY RN BT AR AR Y 405 NBRIEF 515 GenBank
KU PR AT 1) 6 8 S Bl T B e £ iR 1 R e ADC
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FEDRFE S0HR LT LSy, 6 W i i ADC 5 [RJ2: iy 20 7
Pt iRy, I 0 PR v 11 R 3 b R e 0 AR
UARILAE 403,406 412 [WHRFEANT , 70 B Bl L 1% A+
G.C+A A+G, Ef14JE ADC 3L L3519 751
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C)ATTC-3") T E ARG Y(T+C) B(G+T) |
Y (T+C) {9 AL,

FH 14 BREE 1 ADC JE PR 41 7™ 4 B 1) 0 3 345
(4 405 NIRFE Y 51 BEFT A S8, A5 R o 14 BRTA
i ZE/DAEAE S Bl ADC LAY A5 12 #R TR ) ADC
R PRSP 91 v B — 3, Hvh 10 BR TR Y 9 56 42—
o HPEUZB )T & AR B EE 5 — B s | T
F A 40 A0 19 42 B P 31, OR BB 2 31X 10
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SERET AR DY T RE, AN AT 7 AR5 4 BT A5 Y B
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A AR AR A B, RO B TR TR 4D 4 590 T R
VEIRIT AB YL (381 71k , A BB A7 MDRAB
()BT S

4 Hig

MDRAB J& = B AR A5 Jk e i) o 20 B 1A, 7] 5
B it 98 JC 2 WP WAL A DG 1 i 4% AT I 9 | Ak 46
i/ AR AR R 25 T A SR A FE R ST R
MR MBI 5 VIR S 53 W) S5 b A 354
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Flvift 245 B N S B W 2y, R — Bk R
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