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Application of wzi gene sequencing in the detection of

Abstract

serotypes for Klebsiella pneumoniae in feces

FAN Qinrong, SHEN Lanfeng, HU Renjing

(Department of Laboratory Medicine, Second People’s Hospital of Wuxi Affiliated to Nanjing Medical University,

Wuxi Jiangsu 214002, China)

Objective: To understand the distribution of capsular serotypes of Klebsiella pneumoniae in feces of diabetic
patients, and to establish a system for detecting Klebsiella pneumoniae capsule serotypes by wzi gene sequencing.
Methods: A total of 370 fecal samples were collected from January 2018 to December 2018 in the Second
People’s Hospital of Wuxi, including 120 in the diabetes group, 135 in the diarrhea group and 115 in the health
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and physical examination group. All specimens were cultured for further isolation of Klebsiella pneumoniae. Ten
common high virulent capsular serotypes (K1, K2, KS, K16, K20, K54, K57, KN1, KN2, KN3) and four non-high
virulent capsular serotypes (K3, K15, K47, K64) of Klebsiclla pneumoniae were detected by common Polymerase
Chain Reaction (PCR). At the same time, wzi gene sequencing of capsular serotypes of all strains was carried out
simultaneously. Results: The total isolation rate of Klebsiella pneumoniae in fecal specimens was 25.41% (94/370).
The separation rate of diabetic patients was 35.00% (42/120), which was higher than that of diarrhea patients
19.26% (26/135) and control group 22.61% (26/115) (x’=8.995, P=0.01). Wzi gene sequencing detected a total
of 30 capsular serotypes of 90.43% (85/94) strain, and only 11 of the 14 capsular serotypes selected by common
PCR were detected. The detection rate of hypervirulent Klebsiella pneumoniae in the diabetic group was 61.90%
(26/42), which was higher than that in the diarrhea group 26.92%(7/26) and the healthy physical examination
group 46.15% (12/26; ’=7.917, P=0.019). The high virulence serotypes detected in the diabetic group were
mainly K1 and K2, accounting for $56.69% (15/26) of hypervirulent Klebsiella pneumoniae. Conclusion: wzi gene
sequencing can efficiently detect the capsular serotype of Klebsiella pneumoniae; the isolation rate of Klebsiella
pneumoniae in the feces of diabetic patients with high virulence was significantly higher than that of diarrhea

patients and the control group. Therefore, more attention should be paid to the screening of Klebsiella pneumoniae

colonized in the feces of diabetic patients.
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1.4 LBPCRIGMZEEMFSBEMZHER

K I 140 KPNJE M B (K1, K2, K3,
KS, K15, K16, K20, K47, K54, K57, K64,
KNI, KN2, KN3)®. 518750 FEE SR i #1 .
K28 yLBPCRICNIARZR, & 3G /=i LAk T

BRI, RFH2S WLBIPCREUNAR R . R 454K
94 CHIZAEME10 min, 94 CZEME30s, 55 °c iRK3s s,
72 CHEMI3S s, 3SMEHIE72 CLEMH1S min, 4 CLE
‘75’10 P18 =y IS B 22 https: / /bigsdb.pasteur. fr %] 3t
ATHEXT o wazi 5 PR 5 | 0 ) 5 RIAR R R W1 .

E 7k % /N B ﬁtlf% G AE , TEHE I 25 2R
$EAE PubMed M3 47 HE X AL 1.6 Grits4bE
N HSPSS 22,058 At AT B4 4341, R A
1.5 wziB F il FF K55, XPAS TR 4 54 R b7 8, P<0.05 2
FKH G 4 Primer Premier S.08E1 751119 SAGITEE L
K1 EFRMFBREMwziEERIS ¥ F TR
Table 1 Primer sequence of capsule serotypes and wzi gene
A 5191)751(5'-3") PHRKE/bp B AIEE/C
K1 1EM: GGTGCTCTITACATCATIGC 1283 50
JZI1): GCAATGGCCATTTGCGTTAG
K2 iE[i] : GACCCGATATTCATACTTGACAGAG 641 52
JZ [ : CCTGAAGTAAAATCGTAAATAGATGGC
K3 1E[H : TAGGCAATIGACTITAGGTG 549 50
JZ I8 : AGTGAATCAGCCTITCACCT
KsS 1EM]: TGGTAGTGATGCTCGCGA 280 53
JZ I : CCTGAACCCACCCCAATC
KIS iE[i]: TACCCATAGCTATATGCGCC 809 53
Sl : GGGAAAGITGCAGCATATIC
K16 1E[]: ATGGTACCGITGGGGIIATC 795 53
JZ[i]: TAATCAACAATGTCGTAGCG
K20 1EM: CGGTGCTACAGTGCATCATT 774 54
Sl : GITATACGATGCTCAGTCGC
K47 1E[1: GGACGCACAGITTCCCAATTCGC 392 53
Sl : GCCCACATGAACCCACTTGGCA
K54 1E[H] . CATTAGCTCAGTGGIIGGCT 881 52
Sl : GCITGACAAACACCATAGCAG
K57 1E[] : CTCAGGGCTAGAAGTGTCAT 1036 54
JZ I : CACTAACCCAGAAAGTCGAG
K64 1E[H: TCAGITCCGACCCTGATGCAGGTA 268 54
J2I1): GCCAGAGCAACTATCATCCAAAGCCA
KNI 1E[f] . TATGGGCITAGGITTCCTGG 698 53
J2 [ : TGCAATATAAATCTCCCCAG
KN2 1El: AAAGACATCGTTTGTGCCAGIT 519 53
JZIf: CACCGTGGGTGTATATAAACCG
KN3 1E[M: CTAAGACAACGATGGTAACG 300 53
JZ[f]: CAATGCTGGTGTGAAGTAAT
wzi iE@]: CGAGCGCITTCTATCITGGT 580 55

JZ I : GAGAGCCACTGGITCCAGAA
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2.1 EFEFRAKPNS BIER

AR 3701 ZE AR A Hh 3L 73 B 94 ¥R KPN [
BR, oA e IR R B E 1200, S B 428K KPN;;
W5 B #1350y, Sr 526 RKPN; (@R K & 118
By, S BI26KKPN, FE{HFRARKPN G5 5 R
25.41%, W PRIEBE 40 B 30 35.00%(42/120), 15
FHETE B E 1919.26%(26/135) FI X 1R £H {8 A4 K 25
122.61%(26/115), =ML ZRAH G #E X
(x’=8.995, P=0.01, #2).

3R 2 FEEARA P A H A B Bl 5 52 B B B AR H 2

Table 2 Detection rate of KPN in different groups of fecal

specimens

Vil IYESKPNRREL ZEERRAS SEL 0B /%
Wi BRI 42+ 120 35.00
JE 5 20 26" 135 19.26
XTREZH 26 115 22.61

x’=8.995, P=0.01. SHEISHMIL, *x’=8.049,
P=0.005; SXTHEAAHAHLL, “¢=4.385, P=0.04; SXTHE4
M, "X’=0.423, P=0.515,

x’=8.995, P=0.01. Compared with the diarrhea group,
*¥’=8.049, P=0.005; compared with the control group,
“X’=4.385, P=0.04; compared with the control group,
“X’=0.423, P=0.515.

2.2 TIEPCRYT IR MiFEE HHK HIBR

TE 94 KR 3% 5 4 15 TR bR Hp L AG I HE 5 2 8k TR AR 1Y
JERL MG AL, Ferrhp, HPK3, KN15KN3KE
M, PIK1, K2, KS, K64, KS4IiiEA ;¥ ; PCR
PIG R VKA R UL 1, B PR A L 28R KPNIY)
HARIERE MG A, VG4 108k, XFIR4L 148k, FF
A B RR SR FH 3t 3 P C R G I S I 11 375 7R ) A H R
55.32%(52/94, K2).

2.3 wziBEE N FiHiER

A 8 5K TR KR G H 3 0 A 52 Y SE RS R, R
FHwzi JE DRI e A 00 BT o I 5 I 37 7R P K Ry
90.43%(85/94), IMRAUA wziFE7 L, Jo Xt 32
JIES I 7 R, ELAAR SR JE I A B hwzi(177, S0,

364, 324, 97, 447, 215, 238, 123), HikghR
W3, i, Ml PCRE AR 9S24 KPN
(14 & JEE 1195 78 5wz 00 1 XoF LU R 8 A5 1) 1 9 6 1l 77
A3, wzi-PCRY 3G HL UK & WLIKI3

2.4 ARABESENHVKPERMERN S %

B R (8 4 T HYK P A 268% B Il 1 2
MK1, K2, KS, K16, K20, KS4, K57, KN2,
HHVKP ) B H R H61.90%(26/42), 1 THETE
B 2H26.92%(7/26) R FEAAKE 41 46.15%(12/26;
X'=7.917, P=0.019) . Ml JR%G B H b A i i
EEAMBEAUKL, K28 R FE, HHvKPY
56.69%(15/26, F4).

(bp)

2000
1000
750
500
250
100

B LEPCRY R

Figure 1 Common PCR amplification results

M: DNA Marker DL2000; 19KiE : FIPEXS B 2~49KiH
K64; SUKif: K20,

M: DNA Marker DL2000; Lane 1: negative control; Lane 2~4:
K64; Lane 5: K20.

XL

— il
— AL

AT 3 7
=
b

0 N 10 15
AT L 775 75 P BT AR A H A o
E2 FiBPCR— A EAFIKPNI# HE =
Figure 2 Common PCR—number of KPN detected in different

groups
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3 SSHREI MR MIwzi S B E I MFE 45 1 123 4 s 6 7 M
Table 3 Distribution of wzi allele and capsular serotype in (bp)
85 strains
2000
wziSH 3 H K] SJE R I 375 7Y BIHREL ;280
500
1 K1 10 o
2 K2 7 100
72 K2 5
5 K5 7
7 K7 1 B3 wzi-PCRI HE 45 B
9 K9 1 Figure 3 wzi-PCR amplification results
100 K10 1 M: DNA Marker DL2000; 1~7JKil: wzi-PCRY 1™,
M: DNA Marker DL2000; Lane 1-7: wzi-PCR amplification
12 K12 1
products.
50 K15 1
16 K16 3
19 K19 1 4 HVKPTEA[E 7 BI46 H 45 R
Table 4 HVKP detection results in different groups
95 K20 2
IR HvKP
107 K22 1 2H 5] N
K1 K2 KS K16 K20 KS4 K57 KN2 fitH /%
83 K23 3
Wil 6 9 4 1 1 3 2 0 26 6190
24 K24 3
Jpid
25 K25 1 -
4 2 1 2 0 0 1 0 1 7 2692
27 K27 3
MRl 2 2 1 2 1 2 2 0 12 4615
84 K28 2
34 K34 1
162 K35 1 3 g
35 K35 1
- —_— . HvKP K R ZAF ), TRy — 832k
3 K39 3 TE 0 A BRI S, B i A8 D HvK P IR e (1Y 15
‘ . i NHE o AWFIE K 30 TC By b IXOW3 PR s A8 3 28 i
47 47 . o .
KPN 43 B % T HEVS B85 RV e IR 5 B IR
H 54 6 395 1 2 KPP B VP B G 1 3540 5 T 15 £ 25 0
56 K56 1 AR, H LR WA & g AR, K2
57 K57 4 YR 3o TR YA I 7 TR : w3 I 4
93 K60 1 5% 50 P CRAG H AL RE — B, wzi Bk B 74 5 m
149 K62 N PR, AT T I PR RPN I 375 78 A A
6 <63 . KPNTEREEth oAb A TE, (BB ARG 1)
KPNAEAEZEH H O w m™ Rw
64 K64 5

ARG HVKP YL L K T e b FB 3 K A e 7% 91 KOGE
e LS . (8 e e 20O, H RTHVKP A9 E0R AL R
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B . A ST AT 5 7 43 I HVKP AT i
KB H A e P 2 TR AR 5 A R DGk
I HL 7 A BE A PRt & BT HvKP 43 B 8K 1 #5717 o
KPNEA 2887 bt B It 5 d AT MR i sE 1, Wi
W[ KPN AT 3 3 iy 28 6 6 Ik 15| e 32 Ak %% B8 08 B
Je b o DL IR ARG R . HVKP Y E I8 2 A S5
H5EORE VM . ASCRF UL B, w158
WEIRG . TS B | RIS AR 28 & 8 )
KPN[F) €M% o

A5 P AR ERPNE B B R R25.41%, H
rHOGT R 2 i BREAAS R 1 53 B 6 R22.619%(26/118)
PG T A A T RE 1920.64% . BE BRI 41 R
HvKPHK: % H61.90%(26/42) HLIK1, K28k
¥, HHVKPHYS6.69%(15/26), 52L& HGE Y
e B i 43 BS I KPN AK L, K20 3 5 84.00% 19 4%
FMEPL . Lam %R KL, K7 IR G 4 %
PR B R SR R UL, AT SR ™ E W I
PRAE BRI 78 1 2 J () 907 o

M G — 5 287 1ok S B T A I HYK P
BEAR, BHETIGRRB . SRR EA . I M 4
U5 7 AH OC5E R B A7 A6 4B AT LA K X 43 HvK p il
25 WAL il 48 50 B 1A 1 (classic Klebsiella pneumonia,
cKP), HvKP 1) /55 Fh 0 2 K Sk 396 i 22 0 1) ok 3 7
A, HETC A IR B A AR — IR S,
LN ST R 7 T S A S R A A
MR, TR E D T 22 Rl e e
BN [F) 2 B8 A8 SEARFR KPR, FER TG 22028,
JE R AL IE A (K) S HvKPE PIAH X o wzidk A F
CP Sk [H] s B o 25 44 1 A oy, A2 4t 10 € TS R 25 T
AR AMERE AR IR, 25T HELZ
SAMNER A . RAEwzi B E 5 20k,
it O A wzi [ 51 B P R AT EL 6 A5 26 I 1 K
R, BFE T A S o I T Y wzi S R
Ko KAL) 2 IS 1T T R A KR ) TR A 94% . ASHIF ST
Y 9 4 bk 26 43 25 19 KPN B A SR F wzi 52 R 2 114
g L LA 2 X R KL, SE AT 8 SRR 43 B AR AG: 1 3¢
J v 330 Fh s AR ORI wzi G I, TE
XoF IO S BB I ¥ Y KR, 3538 P CRYL R H 14 X K AL 5|
YIRS H S 20K B AR B L 1 R I T AR L wzid 3 PR R
5 3 1L T R 1 K HE R R 90.43% (85 /94 ) i
PCRI55.32%(52/94), ELFTHE DR A B 5 /L

BRAE A X 3R A5 TR I A A0 R b Y KPN 43 25
B OB JERE IS B A KL, K2, KS, K20, KS4
FIKS7, SR % 1 7 (AR 3 T KPNAY— /N4y
2920%, LA N T KT KPARRES I, iy
Tl PCRIER M KPN Y S I IE AL, XF T &

L1002 FhIERE I TE AL, TR Z X5 Yk 47
SR YEPCRY B AL TR, W H 5 9k 50
Z HAFERK, ML T AR L R S PEPCRE 5 T
BVE, wzidk BRI 19 7 i R B — X wzidll 519
HEAT— R DNAY™ 34 0] P 15 8] 25 %, 948 By
i BLRBMERR H 2R 2 Mg A, BERAMREMN
TR AN AT A3 IV o H wzi 5L R A 77 7E — 2 ]
B, BT fg i TS shA07 57 8 AR S el wzi 3 R Y
HoAth ol A8 F B PCRES FONBAME, (H XA 118 B2 20
B

AT AT F B 25 B N 118 0% A6 AT A 306 7K
MR, BEIRG B BB A, KPNG| &b
PRI 3 BT e i ) 4R Tt H 2538 £ 0 AR WE 5T OB
PR G 5 264 v KPNFIHVKP ARG 3R 84 0 T IR 15
FROE R R ARRL A, AR R R R T
KPN, WA RAK AT HEE Y HVKP, 5] ™ & 115 R
JE R FAZ 28 PE & I o X F Hv KPR e (19 45 B
AT BRI P A RIRYT, W 2GS Y iR Sk
il o wzidk R P 33X — Ty v B T 11 AR S PR sk
Y HVKP,  [R] EfAAT Ok 150 7 R SR R T
HEAK 4
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