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Comparison of hypermucoviscous phenotype and genotype in predicting

virulence of Klebsiella pneumoniae
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[Abstract] Objective To evaluate the application value of hypermucoviscous phenotype and virulence gene in pre-
dicting hypervirulent Klebsiella pneumoniae (hvKp). Methods Klebsiella pneumoniae isolated from four hospitals
in Guangdong Province from November 2016 to April 2018 were collected, mucoviscous phenotypes were determined
through string test, virulence genes and serotypes were detected, 50% lethal rate (LDs,) of strains was calculated
by Galleria mellonella model, LDs, of strains of different hypermucoviscous phenotypes and virulence genes were
compared. Results A total of 194 strains of Klebsiella pneumoniae were collected, 40.2% (n=78) of which were
positive for string test. Galleria mellonella test results showed that LDs, of only iucA, iroB, and fimH positive
strains was lower than that of corresponding negative strains(P<Z0. 05). LDs, of strain group of all positive for iucA
+iroB+ fimH + hm (n=58), iucA positive + iroB positive + fimH positive + hm negative (n=23) and all negative
for tucA+iroB+ fimH+ hm (n=28) were (5.39%0.71), (5.44£0.62), and (5.83 £0. 64) lgl0OCFU/mL re-
spectively, there was no significant difference between the first two groups (P =0. 786), but there was significant
difference between the first two groups and the third group (P<Z0. 05), positive rates of serotypes K1, K2 and K57
in hypermucoviscous phenotype strains were significantly higher than those in non-hypermucoviscous phenotype

strains, difference were all significant (all P<Z0.001). Conclusion Accuracy of the prediction of hvKp based only
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on hypermucoviscous phenotype is low, compared with hypermucoviscous phenotype, virulence genes iucA + , iroB

+ and fimH + are more accurate to prediction hvKp.
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Table 1  Serotype distribution of hmKp and non-hmKp strains

hmKp(n=78) non-hmKp(n=116)
1MLV Y
ME  BRHRD B BmR)
K2 30 38.5 3 2.6 <0. 001
K1 19 24.4 7 6.0 <20. 001
K57 11 14.1 1 0.9 <20. 001
K20 4 5.1 1 0.9 0.169
K5 2 2.6 0 0.0 0.313
K54 1 1.3 3 2.6 0.911
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0.62).(5.83£0. 64)log10 CFU/mL, & L5, &
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Table 2 Detection of virulence genes of hmKp and non-

hmKp strains

= hmKp(n =78) non-hmKp(n=116)
HHE om RmECH  RE RERCH
ureA 73 93.6 104 89.7 0. 342
fimH 69 88.5 88 75.9 0. 029
iroB 68 87.2 23 19.8 <0. 001
entB 66 84.6 75 64.7 0. 002
tucA 64 82.1 29 25.0 <0. 001
yefM 62 79.5 68 58.6 0. 002
Irp-2 60 76.9 57 49.1 0. 000
peg-344 59 75.6 16 13.8 <0. 001
uge 56 71.8 66 56.9 0. 035
wabG 53 67.9 64 55.2 0. 075
rmpA 52 66.7 13 11.2 <0. 001
rmpA2 48 61.5 9 7.8 <0. 001
ybts 44 56. 4 37 31.9 0. 001
kpn 43 55.1 58 50. 0 0. 483
Alls 32 41.0 40 34.5 0. 355
kfuB 29 37.2 20 17.2 0. 002
wecaG 20 25.6 33 28. 4 0. 667
mag A 18 23.1 5] 4,3 <0. 001

R 3 IRV A s A0 TR R R Y LDs, LE AR
Table 3 Comparison of LDs, of different groups of Klebsiel-

la pneumoniae infected with Galleria mellonella

R RA S EEA % LDs)(logl0 CFU/mL) P

(SRR E 3 78 5.4+0.7 0. 023
e s R A 116 5.6%0.7
1ML 3% % K1 26 5.9%0.3 <0. 001
I35 7 K2 33 5.4+0.6
iucA + 94 5.440.7 0. 002
iucA - 100 5.740.7
iroB + 91 5.4%0.7 0.017
iroB— 103 5.6%0.7
FfimH + 157 5.5%0.7 0. 045
fimH - 37 5.740.6
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