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Abstract Objective  To study the epidemiology of drug resistant genes of Acinetobacter baumannii and to compare the
difference between the two genotyping methods, i.e. drug resistant gene typing DRGT and pulsed-field gel electrophoresis PFGE .
Methods  Twenty-seven isolates of Acinetobacter baumannii were collected in the Second Hospital of Ningbo during 2005,
including both epidemic and sporadic events. Susceptibility test, PFGE, DRGT and cluster analysis were carried out to confirm the
drug resistance and to analyze the genotyping, respectively. Results  Twenty-seven strains of Acinetobacter displayed multiple
antibiotic resistance and drug resistant genes. The result of DRGT based on various drug resistant genes was comparable to PFGE
in Acinetobacter strains with the concordance of 88.9%, and even suggested a molecular evolution course of different drug-resistant
strains.  Conclusion  Compared to PFGE, DRGT is useful to analyze molecular epidemiology of nosocomial infections, which
would benefits clinical diagnosis and therapy.
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1.3 PCR DNA 1 PCR P, P, 0.5umol dNTPs
37 5 6 200mmol KCI 10mmol  NH, ,SO, 8 mmol MgCl, 2mmol Tris-
50 uL 0.2mL HClI pH 9.0 10mmol NP40 0.5% BSA 0.02% TagDNA pol 1U
Eppendorf Eppendorf 2400 20 uL 5uL > 500bp
PerkinElmer PE 95 10min 93 2min 35 93 60s 55 60s
1.4 PFGE 72 60s 72  5min 500 bp
PFGE 5 DNA 93 2min 35 93 30s 55 30s 72
Apal 0.5mol/L - Tris- 60s 72 5min
EDTA 1% 6V/cm
5.0~8.0s 24h Ab PCR 24 3
4 Tn21/Tn501
1.5 DRGT 1 ‘0
1369 PFGE DRGT
A 1
http  //www.mbio.ncsu.edu/ BioEdit/bioedit.html Al 2
OXA-23  0XA-24° SHV A2 3 B 4 Bl 5
VEB-1 CTX-M-1 GES TEM  PER-1" aac 3 - aac B2
3 - aac 6' - ant 2" - °
1 PCR
Table 1 Sequence of primers for detection of drug resistance genes by PCR
Gene name 5 - 3’ Primer sequence Gene name 5 - 3’ Primer sequence
CARB F: AAAGCAGATCTTGTGACCTATTC aac(6')- F: TTCATGTCCGCGAGCACCCC
588 bp* V: TCAGCGCGACTGTGATGTATAAAC 178bp* V: GACTCTTCCGCCATCGCTCT
0X4-51 F: ATGAACATTAAAGCACTCTTACTT MP F: CGGCC(G/T)CAG GAG(A/C)G(GIT)CTTT
825 bp* V: CTATAAAATACCTAATTGTTCTAA 587 bp* V: AACCAGTTTTGC(C/T)TTAC(CIT)AT
0XA4-58 F: TCGATCAGAATGTTCAAGCGC VIM F: ATTCCGGTCGG(A/G)GAGGTCCG
530bp* V: ACGATTCTCCCCTCTGCGC 633bp* V: GAGCAAGTCTAGACCGCCCG
SPM F: CTGCTTGGATTCATGGGCGCG ant(3")- F: TGATTTGCTGGTTACGGTGAC
784bp* V: CCTTTTCCGCGACCTTGATCG 284bp* V: CGCTATGTTCTCTTGCTTTTG
MerA F: GACCAGCCGCAGTTCGTCTA qacE 4 I-sull F: TAGCGAGGGCTTTACTAAGC
462bp* V: GCAGCA(G/C)GAAAGCTGCTTCA 300bp* V: ATTCAGAATGCCGAACACCG
GIM F: CTTGTAGCGTTGCCAGCTTTA intl] F: CCGAGGATGCGAACCACTTC
562 bp* V: CAGCCCAAGAGCTAATTGAGG 373bp* V: CCGCCACTGCGCCGTTACCA
ADC F: GGTATGGC(T/C)GTGGG(T/c/G)GT(T/C)ATTC intl2 F: CACGGATATGCGACAAAAAGGT
445bp* V: CTAAGA(C/G)TTGGTC(G/A)AA(A/G)GGT 789bp* V: GTAGCAAACGAGTGACGAAATG
DHA F: AACTTTCACAGGTGTGCTGGGT intl3 F: GCCTCCGGCAGCGACTTTCAG
405bp* V: CCGTACGCATACTGGCTTTGC 433bp* V: ACGGATCTGCCAAACCTGACT
2 0XA4-51 0OXA-58 IMP VIM SPM GIM DHA aac 3 -
2.1 Ab aac 6' - ant 2" - intl2 intl3 tmpA  merA
Ab p8 pibs
2.2 DRGT
I 27 Ab 2
96.3% 92.6%
92.6% 2 pl0 pl p2
55.6% B T2 T3
27 Ab 852% B T
TEM?22 81.5% 0OXA-2312 44.4% ADC 23 85.2% 3
85.2% 23 85.2% aac 3 - 1
18 66.7% aac 6' - 22 81.54% ant
3" - | 85.2% B qacEAl-sull
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Table 2 Different genotypes of Acinetobacter baumannii clinical isolates

| a

b
T2" T3 T™ PFGE

Isolate No. intll  Aminoglycosides p-lactamase
p3, p4, p6, p14, p19,
p20, p23, 24, p27 ! A A ACAA A
p7, pl7 1 A A A A A Al
pll, p18, p21, p22,
025, p26 1 A Al Al Al Al A
p5 1 A A2 A2 A2 A2 A2
p9, p12, p13 1 Al Al A2 A2 A2 A
pl6 1 Al Al A2 A2 A2 Al
p10 1 B A B Bl Bl A
p15 0 A2 B B2 C Ci
pl, p2 0 B B c C1 c2 ¢
p8 0 B B c C1 cC2 Bl

a TEM OXA-23 ADC b aac 3 -

aac 6' - ant 3" - *

** ﬁ
qacE  I-sull il B
qacE  1-sull intll

blaOXA-23 blaTEM blaADC intl] aac(6 )-1 aac(3)-1 ant(3")-1 qacE Alsull

1
Figure 1 Cluster analysis of different drug resistant genes
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