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1.2.1 15 pl 2 wzi
( BHI ) (5°3) ((bp)
NY 10906 F: AGATGCGTATCATAATCACTAGGT 1137
37 C 12 h R: ATCTGTCCCGGTATTATCATGG
° NY 6595  F: CTAATTCTAACGACTGGAATGGCG 1 063
3 35 mm 5 R: CAATCTGGGTGATTAACGCCATAAG
° NY 7322  F: ATGCGAGACGCACCTAATTCT 1 080
1.2.2 PCR R: GGTCAACCCAACGATCCTG
Lhe 6 ( F: TGATTGCATTCGCCACTGG: R: GGT- NY 5166  F: TGCTGCACAGAGGTTCTCTT 1 091
R: CTGAAACGGCGTAAAGGTGA
CAACCCAACGATCCTG’ - 428 bp) NY 5156  F: CAGAGGTTCTCTTCAACGGCT 1 081
6 R: AAACGGCGTAAAGGTGAAGC
NY 13294 F: ACCTAATTCTAATGACTGAAACGGC 1 020
SGH 10 PCR R: GATATCCTCAGAAGTTGGCCAGG
2, 100 pl PCR
99 °C 10 min 3
DNA PCR 30 wl (53) (bp)
3l DNA V15l 2 x Taq PCR Peg-344  F: CTTGAAACTATCCCTCCAGTC 508
. R: CCAGCGAAAGAATAACCCC
MasterMix. 0.3 ph1l.4pl ddH,0. TucA F: CCTGCGTGAAAAAGCGTTGA 239
195 C 5 min 95 C 30 s 48 C R: CACGGTAGATAAGCCCGACC
) R: TCAGAATGAAACTACCGCCC
C 10 min 4 C - PCR 1% rmpA  F: GAGTAGTTAATAAATCAATAGCA 332
R: CAGTAGGCATTGCAGCACTG
rmpA-2 F: GTGCAATAAGGATGTTACATTA 455
° R: GGATGCCCTCCCTCCTG
1.2.3 ( next gen— allS F: CTTGGCGCGTTCAATATCGG 471
eration sequencing NGS) 6 R: (?(3(}?CAA1§TCCA(31§/§TCGTC
ybtP F: GCCGACACGATAGCCAATAAC 442
o LB R: GTTGCCAGAGCCGTTGATAC
37 °C 200 r/min 4 800 clbH F: ACCAAGAAGAGTGGCGTCAG 567
. . R: TGACACCGTTTAGTGTCGGG
r/min 10 min e 1 ml PBS meeG F: GTGGCAGTCGGGTCTGTTTA 578
R: GCCCACGGAAAGAACCAAAC
NGS o
1.2.4 ST 6 D
https: //bigsdb. pasteur. fr/ I ml MH 37 C '@
klebsiella/ ST MH
. (600 nm) 0.26 16!
( wzi) NGS 96 ;@
6 100 pl 30 36
300 bp wzl PCR 37 C 18 h o
PCR o 2 PCR 1.2.7
1.2.2 & ’ 6
1.2.5 o
10 50 wl
! 3 6 2 x10° CFU/ml
PCR PCR PBS 12 h 1
1.2.2 & o
1.2.6 6 1.3 GraphPad Prism 9. 5. 1
( http: //www. genomicepide— Logrank ( Mantel-Cox test)
miology. org/) o P <0.05 o
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SGH 10 khe PCR
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6 o 2,
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2.2
4 6 23 o
2 khe PCR 4
a: DL 2000( marker) ; b: ;e SGH 10; d: NY 13294; e: NY
7322; f: NY 10906; ¢ NY 6595; h: NY 5156; i: NY 5166 NY 10906 blaTEM 16 aph( 3 ) HiafosA-blaSHV-I 1 blaSHV-67
NY 6595 fosA0qxB OqxA blaSHVH 85
NY 7322 fosAOqxB~0gxAblaSHVH 85
2.1.3 6 ST NY 5166 fosA+0qxB OqxA blaSHV=28
NGS 6 NY 5156 JosA~OqxB~ 0qxA blaSHV28
K2 K2 NY 13294 blaTEMAA<aac( 6°) L« aph( 6) 4d+ aph( 3") 4b aa—
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NY 10906 NY 6595 NY 7322 NY 5166 NY 5156 NY 13294
64/R 64/R 64/R >32/R 32/R >32/R
/ 87418 8/4/S 16/8/S 32/16R 16/8/S >32/6/R
87418 8/4/S 8/4/S 8/4/S >128/4/R >128/4/R
2/8 2/S 8/R 2/8 4/S >8/R
4/8 2/S 4/S 4/8 32/R 64/R
0.25/8 0.25/S 0.25/S 0.25/S 2/8 0.5/S
2/5 2/S 2/8 2/8 2/8 4/8
0.25/S 0.25/S 0.25/S 2/1 0.5/S 1/8
8/8 8/8 8/S8 8/8 8/S8 128/R
1/8 1/8 1/8 1/S 1/8 4/8
0.5/S 0.5/S 0.5/S 0.5/S 1/1 2/R
16/S 16/8 128/R 32/8 32/8 >128/R
2/38/S 0.25/4.75/S 0.25/4.75/S 2/38/S 8/152/R 4/76/R
8/8 16/1 4/S 16/1 16/1 32/R
NY 13294  @- . . . NY
N N 5 y NY 7322, 13294 \NY 5156 .NY 5166.NY 6595
NY 6595.NY 5156.NY 5166 N N 3 1~1.5d
“B- 4 ; NY 10906 NY 6595 2~3d.
B- N N 3 NY 7322 70% 1~44d
. ( 5) 14 d . NY 10906
NY 13294 B- N N N 14 d 3~4d
3 o NY 7322.NY 6595.NY 5156.NY 5
10906  B- 1 o NY 5166 (P<0.001) ,
B- . 2 .
NY 13294
2.3 6
6 NY 5156 4
NY 5166 3 NY 6595.
NY 7322.NY 10906 2 NY .
13294 1 .
NY 10906 P TTTP<0.001 P <0.000 1
6 6 PCR
3
NY 10906 ybtPclbH
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NY 5156 Peg-344 viron-P~rmpA2
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2.4 6 6
4 o 6 ST o 6 K2
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Analysis of drug resistance and pathogenicity

of six strains of Klebsiella pneumoniae
Sui Chengyu' > Wang Jiazhen’®  Zhang Zhijun® Zhang Lili* Lv Meng® Zhou Dongsheng” Yang Wenhui' >
('School of Basic Medical Sciences Anhui Medical University Hefei 230032;
*State Key Laboratory of Pathogen and Biosecurity ~Beijing Institute of Microbiology
and Epidemiology Academy of Military Medical Sciences Beijing 100071;
*Dept of Immunology of Basic Medical College Guizhou Medical University ~Guiyang 550025)

Abstract Objective To investigate the drug resistance and pathogenicity of six clinical isolates of Klebsiella pneu—
moniae ( Kp) and to provide a basis for prevention and treatment of Kp infection. Methods The six strains from
different hospitals were isolated cultured and identified by species-specific gene khe. Their whole genome se—
quences ( WGS) were obtained using next-generation sequencing technology ( NGS) . Based on the WGS the cap—
sular serotypes sequence types ( ST) and drug-resistance genes of six strains were identified. The capsular sero—
type genes and virulence genes were validated or identified using PCR. Broth microdilution tests were conducted to
validate their drug susceptibility and mice were challenged with Kp aerosols by MicroSprayer aerosolizer to evaluate
their pathogenicity. Results The six strains were all serotype K2 but belonged to four ST types ( ST14 ST65
ST700 and ST86) and collectively carried six virulence genes and 23 drug—resistance genes. All the six strains
were resistant to ampicillin - but only one strain was multidrug-resistant. Four strains exhibited high mucoid charac—
teristics. Five strains could cause mortality in mice which were preliminary identified as high virulence strains.
Conclusion For the six Kp clinical isolates from different sources only one strain named NY 13294 is both multi—
drug—resistant and highly virulent and other four highly virulent strains are resistant to one or two types of antibiot—
ics.
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