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Molecular epidemiological and drug resistance characteristics of carbapenem-
resistant Pseudomonas aeruginosa in Kunming
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Abstract Objective To explore the molecular epidemiology and drug resistance mechanism of carbapenem
resistant Pseudomonas aeruginosa (CRPA), and to provide theoretical basis for clinical prevention and treatment of
Pseudomonas aeruginosa infection. Methods Multilocus sequence typing (Multilocus Sequence Typing, MLST) and
genetic information of carbapenem resistant Pseudomonas aeruginosa collected from multiple centers were studied,

and the sequences of carbapenemase gene and outer membrane porin OprD coding gene were analyzed. Results 81
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strains of CRPA were divided into 36 ST types by multilocus sequence typing. The ST3390 (41.98%, 34/81) was the
main type, and five ST types were newly discovered. The carbapenemase gene in CRPA strains was higher (65.43%,
53/81), especially in urine samples (80.00%, 28/35), of which IMP, VIM, and NDM carbapenemase enzyme genes
were 37.04%, 27.16%, and 1.23%, respectively, and KPC, GES, SPM, and OXA-40 carbapenemase genes were not
detected. Up to 96.29% (78/81) of the CRPA clinical isolates had various types of mutations in the gene oprD, which
were dominated by single or multiple base insertions or deletions (76.54%, 62/81). Conclusion The main drug

resistance mechanisms of 81 strains of CRPA are porin gene mutation and carbapenemase production. There is a local

epidemic of ST3390 clone, prevention and control measures should be strengthened to prevent outbreaks.

Key words
resistance mechanism
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Tab.1 Summary of mutations in outer membrane protein OprD
RAHRA FAZFFAE STs (%)
HEFE AR nt1093k KA ST3645(1), ST3649(1),
ST132(1), ST3390(34)
nt42 1T ST3646(1)
ntd228 KT ST274(1)
nt437H K C ST357(1)
nt29-30%k L GA ST2133(1)
nt209-219 Hk2(TCACCACCTAT) ST1458(2)
nt1020-103685k L (GGCTCGCTACGACCTGA) ST1029(1)
nt1068-1078% % (TTTCATGGTCC) ST3647(1), ST238(2)
nt1116-1118E L GTC ST3648(1),
ST274(1), ST412(1), ST485(2), ST527(1), ST645(1),
ST698(1), ST970(2), ST1458(1),
ST3060(1), ST3282(1)
nt493§@HAT ST2093(1)
nt12064H A C ST2133(1)
AR T nt193-195 TGG—TGA ST2093(1), ST3211(1)
nt412-414 TGG—TGA ST2710(2)
nt829-831 TGG—TGA ST234(1), ST274(1)
AIER B 4 T103S, K115T, F170L ST2264(1), T2365(1), ST3031(1)
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A315G, G425A ST253(1), ST2556(1)
PCREATE ES S ST238(1), ST273(1), ST712(1),
ST1222(1), ST1850(1)
TRA & ST244(2), ST1233(1)
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