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Distribution of the CRISPR-Cas system in Klebsiella pneumoniae strains isolated
from blood samples and its relationship with virulence genes and resistance

Du Fang-ling', Huang Xian-qi’>, Wei Dan-dan!, Mei Yan-fang!, Liu Pan-pan', Liu Yang' and Wan La-gen'
(1 The First Affiliated Hospital of Nanchang University, Nanchang 330006; 2 Nanchang University Public Health School, Nanchang 330006)

Abstract Objective To understand the distribution of the CRISPR-Cas system in Klebsiella pneumoniae
strains isolated from blood samples and its relationship with virulence genes and resistance. Methods Two hundreds
and forty-eight K. pneumoniae strains were collected from blood samples. The strains were identifiey using Vitek2-
compact automatic microorganisms analysis system, and the drug susceptibility was analyzed. All the isolates were
assessed for three CRISPR-Cas systee related genes, six hypervirulent capsular serotypes, twelve virulence genes,
and thirteen resistant genes by PCR. The virulence and drug resistance between CRISPR-Cas* strains and CRISPR-
Cas” were compared by chi-square tests. Results  The positive rate of the CRISPR-Cas systes was 29.8% (74/248).
K1-kps was the major capsule serotype of Klebsiella pneumoniae carrying the CRISPR-Cas system, accounting for
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28.4% (21/74). Except for kpn gene, the positive rates of virulence genes carrying the CRISPR-Cas system strains
were larger than those without the CRISPR-Cas system strains, of which seven types of differences were statistically
significant. Except for ampicillin intrinsic resistance, the resistance rates of other antimicrobials carrying the CRISPR-
Cas system strains were smaller than those without the CRISPR-Cas system strains, of which 13 types of differences
were statistically significant. The positive rate of drug resistance genes carrying the CRISPR-Cas system was smaller
than that of the strains that did not carry the CRISPR-Cas system, and the differences of KPC, SHV, and gnrS genes
were statistically significant. Conclusions
K1-kpn. The Klebsiella pneumoniae carrying the CRISPR-Cas systes had a higher positive rate of the virulence gene,
a lower resistance rate and a lower rate of drug resistance genes than that didn’t carry the CRISPR/Cas system strain.

Hypervirulent Klebsiella pneumoniae carrying CRISPR-Cas systes was

The CRISPR-Cas systey might reduce the horizontal transference of drug resistance genes in Klebsiella pneumoniae,

especially in K1-kpn.
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# 1 CRISPR-CAS. K 7% K # S 2R [1n(%)]
Tab. 1 Detection of CRISPR-CAS, capsular serotypes and virulence genes [1(%)]

5]

Hh B WREL (n=248) CRISchii*jﬂ?%?é*m CRISPR/Cas i 4 S {118 (n=174) Pl
SE HE 1f 37 284 R K1 23(9.3) 21(28.4) 2(1.1) <0.001
K2 21(8.5) 4(5.4) 17(9.8) 0.259

K5 1(0.4) 0 1(0.6) NA

K20 4(1.6) 1(1.4) 3(1.7) 1.000"

K54 11(4.4) 1(1.4) 10(5.7) 0.181°

K57 9(3.6) 2(2.7) 7(4.0) 1.000*

NT 179(72.2) 45(60.8) 134(77) 0.009

AR rmpA 100(40.3) 41(55.4) 59(33.9) 0.002
iutd 107(43.1) 40(54.1) 67(38.5) 0.024

magA 39(15.7) 29(39.2) 10(5.7) <0.001

mrkD 229(92.3) 71(95.9) 158(90.8) 0.164
weaG 74(29.8) 42(56.8) 32(18.4) <0.001
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rmpA2 90(36.3) 34(45.9) 56(32.2) 0.039
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entB 211(85.1) 66(89.2) 145(83.3) 0.236
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=3 MZREREER [7(%)]
Tab.3 Detection of resistance gene[n(%)]
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