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ia coli and Klebsiella pneumoniae isolated from a hospital
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[Abstract] Objective To investigate genotypes of extended-spectrum B-lactamases (ESBLs) produced by Esche-
richia coli (E. coli) and Klebsiella pneumoniae (K. pneumoniae) isolated from a hospital. Methods Clinical iso-
lates of ESBLs-producing E. coli (n=40) and K. pneumoniae (n=20) were collected according to ESBLs confirm-
atory test, Plasmid DNA was extracted by alkaline lysis method. PCR analysis was used to amplify TEM, SHV,
and CTX-M genes, sequence analysis was performed to identify -lactamase genotype. Results ~Sixty confirmatory
test positive E. coli and K. pneumoniae were positive for PCR amplification, including TEM, SHV, CTX-M-3 and
CTX-M-9. The positive rate of above four genotypes among E. coli was 37. 50% (15 isolates), 2. 50% (1 isolate) ,
62.50% (25 isolates) and 50. 00% (20 isolates) respectively; the positive rate of above four genotypes among K.
pneumoniae was 40. 00% (8 isolates) ,90. 00% (18 isolates) ,65. 00% (13 isolates) and 40. 00% (8 isolates) respec-
tively. 100. 00% of E. coli and 80. 00% of K. pneumoniae expressed blacrxms 12. 50% (5/40) of E. coli and
25.00% (5/20) of K. pneumoniae carried two types of CTX-M gene. Twenty-three isolates with TEM gene were
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TEM-1;nineteen isolates with SHV gene included 6 isolates of genotype SHV-1, 6 of SHV-11, 5 of SHV-12 and 2
of SHV-25,0nly SHV-12 was ESBLs gene,all these types were from K. pneumoniae; 66 isolates were with CTX-M

gene, the detection rate of CTX-M-14 among E. coli and K. pnewmoniae was 45. 00% and 35. 00% respectively,
CTX-M-55 were both 35. 00% ,CTX-M-15 was 20. 00% and 15. 00% respectively, CTX-M-3, CTX-M-65, CTX-M-

101 and CTX-M-123 genotypes accounted for fewer percentage of CTX-M genotype. Conclusion

The majority of

ESBL gene in E. coli and K. pneumoniae in this hospital is CTX-M, the next is SHV-12. The most prevalent ESBL
genotype is CTX-M-14., CTX-M-101 and CTX-M-123 are initially detected in Shandong province.
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Table 1 Primers used for screening ESBLs gene
Target gene Primer sequence Size of G-cnbank Nuclg_)lidc Anncalingy )
(5"—37) product(bp) accession number position temperature( C)
SHV-1{ GGTTATGCGTTATATTCGCC 865 AF124984 195-214 55
SHV-1r TTAGCGTTGCCAGTGCTC 1059 -1 042
TEM-1{ ATAAAATTCTTGAAGAC 1075 AB282997 1-17 42
TEM-1r TTACCAATGCTTAATCA 1075-1 059
CTX-M-3f CTTCCAGAATAAGGAATC 908 JQ686201 92 =109 48
CTX-M-3r CCGTTTCCGCTATTACAA 999 - 982
CTX-M-2f ACGCTACCCCTGCTATT 830 AY750915 4663 55
CTX-M-2r CAGAAACCGTGGGTTACGA 875 — 858
CTX-M-9f AACACGGATTGACCGTATTG 906 DQ304478 65— 84 52
CTX-M9r TTACAGCCCTTCGGCGAT 970 — 953
1.3 RK¥E7rx 1.3.1 W4 % ESBLs £ B # il X % %8
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Figure 1 Agarose gel electrophoresis of PCR products of four genotypes of f-lactamases
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Table 2 PCR results of p-lactamase genes in 60 strains( %6, No. of isolates)
B-lactamase genotype E. coli (n=40) K. pneumoniae(n=20)
TEM 0. 00C0) 0. 00€0)
SHV 0. 00¢0) 20. 00(4)
CTX-M-3 32.50(13) 5.00(1)
CTX-M-9 25, 00(10) 0. 00€0)
TEM+ CTX-M-3 15. 00(6) 5.00(1)
TEM + CTX-M-9 12.50(5) 0. 00(0)
TEM+ CTX-M-3 + CTX-M-9 7.50(3) 0. 00€0)
CTX-M-3 + CTX-M-9 5.00(2) 0. 00C0)
SHV + TEM + CTX-M-3 2.50(1D) 15. 00(3)
SHV + TEM + CTX-M-9 0. 00C0) 5.00(1)
SHV + TEM + CTX-M-9 + CTX-M-3 0. 00C0) 15. 00(3)
SHV + CTX-M-3 0. 00C0) 15. 00(3)
SHV + CTX-M-9 0. 00C0) 10. 00(2)
SHV + CTX-M-9 + CTX-M-3 0. 00C0) 10. 00(2)
2.2.2 SHV A p-WEtEEAFEA 19 SHVE 3 iFig

PR 3G 7=y 2200 7 5 Eoxt A 46 SHV-1 A 6 k.
SHV-11 % 6 #k.SHV-12 % 5 k(4 kB AE7E 1
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SHV-25 3k 1§ K35 1, Ha 38R U5 T it & 5 7
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Table 3  Distribution of CTX-M genotypes in 60 ESBLs-

producing isolates(No. of isolates, %)

Genotype E. coli(n=40) K. pneumoniae(n = 20)
CTX-M-3 group 25(62.50) 13(65. 00)
CTX-M-3 0€0. 00) 2(10. 00)
CTX-M-15 8(20. 00) 3(15. 00)
CTX-M-55 14(35. 00) 7(35.00)
CTX-M-101 1(2.50) 000. 00)
CTX-M-123 2(5.00) 1(5.00)
CTX-M-9 group 20(50. 00) 8¢40. 00)
CTX-M-14 18(45. 00) 7(35.00)
CTX-M-65 2(5.00) 1(5.00)
) )

CTX-M-2 group 0€0. 00) 0€0. 00)
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