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Abstract Objective To investigate the fitness cost of polymyxin-resistant Klebsiella pneumoniae which were
acquired from polymyxin B susceptible strains through induction in vitro, and analyze the molecular characteristics
of resistant strains. Methods  Three polymyxin-resistant Klebsiella pneumoniae which were acquired from in
vitro induction were collected. The six strains were tested the minimum inhibitory concentration (MIC) of clinical
commonly used antimicrobial agents by the broth dilution method, and the polymyxin-resistant genes pmrA4, pmrB,
mgrB, phoP and pho(Q were screened by polymerase chain reaction (PCR). Growth curves, biofilm formation, serum
resistance and competition assays in vitro were performed to detect the fitness costs of polymyxin-incduced resistant
strains compared with their susceptible parental strains. Results  For the in vitro selected mutants, all mutants
revealed mutations in pmrB (T157P). The ISkpni4 and 1S5like insertions were detected in the mgrB gene in FK713R
and FK729R, respectively. No differences were observed in growth curves and biofilm formation ability among three
polymyxin B mutants and the corresponding susceptible parental strains. Three polymyxin B mutants exhibited
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significant fitness defects when co-cultured with the parental strains, competitive index (C/ values) were 0.01, 0.54
and 5x10%, respectively. FK713R and FK729R exhibited more resistance to serum compared with their susceptible
bacteria. Conclusion A certain degree of fitness cost would occur when Klebsiella pneumoniae acquired polymyxin

B resistance, and different resistance mechanisms may cause different fitness costs.
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Tab. 1 Strain susceptibility results

MIC/(mg/L)'

[L:l7S CAZ CTX CIP AMK FOS GEN LEV  ETP  IMP MEM TOB PB CcoL
FK660 128 >128 64 >512 64 >128 32 8 32 >64 >512 1 1
FK660R 128 >128 64 >512 64 >128 32 8 32 >64 >512 256 >256
FK713 128 >128 64 >512 32 >128 32 8 32 >64 >512 1 1
FK713R 128 >128 128 >512 32 >128 64 >32 32 >64 >512 256 >256
FK729 128 >128 128 >512 32 >128 32 8 32 64 >512 1 1
FK729R 128 >128 128 >512 64 >128 64 >32 32 >64 >512 256 >256
ATCC25922° 0.25 0.06 0.015 8 0.25 2 0.03 0.06 025 0.015 2 1 0.5
ATCC27853* 2 8 0.25 2 4 1 0.25 8 4 0.5 0.5 1 1

W CAZ: Skfifhie; CTX: SkfuMefs; CIP: BNV E; AMK: PFPRKRE; FOS: % #R; GEN: JKAKE#HR: LEV: LA%ERWE; ETP: JE
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Fig.1 Growth curve comparison
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Tab.3 Comparison of biofilm formation ability before and after
induction resistance

I A T34 5o0)

0.00

T b e e Pl
FK660 0.65+0.18 0.34+0.12 0.069
FK713 0.22+0.07 0.13+0.02 0.085
FK729 0.13+0.005 0.22+0.06 0.075

E: P005: ZRHEAGHHEEN P005: ZRARAESHHEE L
/4L RIS G AR DL

Tab. 4 The fitness cost of resistant strains

— _ 4B £ /CFU _ cits
B (xts) i 24 B B (cs)

FK660R 1.68x10+0.05 1.7x10"°+0.06 0.01

FK713R 1.7x10°+0.07 9.18x10°+0.32 0.54

FK729R 9.6x10"+0.26 4.64x10°+0.14 5x10™
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Tab.5 Comparison of antiserum effects of strains before and
after induction

e B #/CFU AFIE 2/ %=

ik RLFRTT (x+s) PG (xts) %E%E/ﬂ\ P
FK660 1.42x10°+0.04 60+2.51 0.042 <005
FK660R  1.76x10°+0.02 60+1.91 0.034 '
FK713 1.44x10°+0.03 160+5.29 0.111 <005
FK713R  2.36x10°+0.04 780+15.27 0.333 ’
FK729 1.1x10°+0.02 160+6.27 0.145 <005
FK729R  1.32x10°+0.06 5%10°+1.21 3.788 '
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