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Resistance rate and mechanism of ureaplasma urealyticum to fluoroquinolones in

infertile patients
YUAN Yaling"*, XIA Yun' 'Department of Clinical Laboratory, the First Affiliated Hospital of Chongging Medical

University, Chongqing, 400016; *Department of Clinical Laboratory, the Seventh People’ s Hospital of Chongging,
Chongqing, 400054, China

[ Abstract | Objective To investigate the resistance of ureaplasma urealyticum ( Uu) isolated from
infertile patients to fluoroquinolones, and explore the correlation between quinolone resistance determining
regions (QRDR) mutations in topoisomerase gene and antimicrobial resistance. Methods Clinical strains of
ureaplasma isolated and cultured from the genitourinary tract of infertile patients who were admitted between
December 2019 and January 2022 were collected, and validated by 16SrRNA sequencing. Two conserved
genes, UU295 and UUR10_0588, were subsequently adopted to classify the strains into ureaplasma parvum
(UPA) and ureaplasma urealyticum ( UUR). In addition, the minimum inhibitory concentrations of
ciprofloxacin, levofloxacin, sparfloxacin and moxifloxacin were determined by broth dilution method. The
resistant strains were subsequently screened according to CLSI M43-A (2011 edition) standard, topoisomerase

gene QRDR was amplified by PCR, and the sequencing results were analyzed using DNASTAR Lasergene.
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Finally, the homology models of parC S83L and gyrB RS523E mutations were performed by Swiss-model
homology modeling server. Results A total of 184 clinical strains were isolated, including 173 UPA
(94.0%), 8 UUR (4. 4%), and 3 of co-existing (1. 6% ). The resistance rates of the 3 groups to
levofloxacin and moxifloxacin were UPA (80. 4%, 2. 2%), UUR (50%, 0), and UPA+UUR (66. 7%,
33.3%) , respectively. The incidence of QRDR amino acid variants was parC S83L (85.3%), gyrB R523E
(11.4%) , parC L127P (7.1%) , gyrA L176F (2.2%) , gyrA S174Q (1.6%) , and parE 14081 (1.1%) ,
among which parE 14081 is a newly discovered mutation. Homology modeling revealed that the parC S83L
mutation interferes with the normal binding of quinolones by forming spatial hindrance, leading to
The resistance rate of Uu strains to fluoroquinolones in infertile

fluoroquinolone resistance. Conclusion

patients is rather high, which is closely related to the amino acid variation caused by the mutation of

Bl 4275 s K224 41,2022 ,44(13) 1379

topoisomerase gene parC S83L base.
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1.2.5  JEPHPA) K 2 HE iR 578 I3 Bt NSRRI
J1 DNASTAR Lasergene 7341 15 fiff IR R S (4 4 B B
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(4.35%) ,3 ¥k A 44 UPA I UUR(1.63%) ., 1
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LEE R 0.25~64 4 8 80. 4
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L176F 45 5 3 8052 s W A8 0 RN & R, 42 58K
2.2% ;3 BREA S174Q 745 5 5 30 22 5 1R A8 A IR,
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PR MICy, M 4 pg/mL JhiE & 64 pg/mlL, PGP A
MICy M 0.5 pg/mL FFE & 2 weg/mb; 11 R [A] I & 4
parC S83L 5 parC L127P 72 5 B R MR 2 BOA N T 2
LD B MIC,, 735l 1 16,2 pg/mL Ff & 2 32,
4 wg/mL;21 #R[FE) & A parC S83L 5 gyrB R523E XX
RAS I TR T 5 & A parC S83L AR 7 Y TR A
AP MIC,, B 2 pg/mL FHE 2 4 pg/mL, A 2 B
[FE % A= parC S83L . parC L127P il gyrB R523E 3 4
KRR T I T

2.4 stiwArFHERE T E parC S83L & gyrB

R523E #47 ) R 3 4%

ARAE I P45 3, A& 30 184 45y fide JIk DR J5t A4 35 7 PR 1
WA QRDRs H £ 75 i 2 1Y) 24 2k B 45 i & parC
S83L, 22 R (TCA) A2 Ry 5L &R (TTA) (157 45y ) s Hik
J& gyrB R523E, K5 & R (AGA) 3| 8 & IR (GAA)
(21 4y) o 7E 58 S FEA of [m] B 4G ) parC S83L 5
gyrB R523E ByXUSEAE 4 Fids i R 245 49) MIC {553 3]k
WINYP A 128 pg/mL 28I A 64 pg/mL, w5 0av»
A 16 pg/mL, FL PG V0 B 16 pg/mL, # fh 5 44 [
QRDR &SR 74 He Xt an il 1 iR, i T ¥R ParC
S83L Fl gyrB RS23E 114 28 ik FR A 40 114 45 A4 T B, %)
FrUERE R ATCC 700970 F1 58 S Il JA v it 24 B vk ik A 7
IR, AR IWETETNY C-3 JRIR AN C-4 FrIE L M —
MBS XN E SRS EREZ ., A
BRI R] DUE Y, S83L (% 5 4 1 22 AR A C-3
RIR I METEBRAS G 4%, X LLIEE S83L 548 23 i o =%
[ BT 22 AP B IE W 45, S U2 AR A
fiif 245

®3 UulaRE#HEREIEREZYE MIC 55 QRDRs H)RES 1

HHNT R FESE IR R GillEHa LR
LS K gyrA grB parC park
50% 90%  Rang 50% 90% Rang 50% 90% Rang 50% 90%  Rang
A?;f 'j';jg 2 1 0.5 0.5 N N N N
UPA 1 32 4 2 1 L176F ,S174Q S83L LAOBI
2 64 8 8 1 L176F S83L
1 16 4 4 1 L176F,S174Q R523E S83L
1 64 4 4 2 S174R S83L TA08I =
21 2 4 R~128 4 8 4~8 2 8 2~8 1 2 1~2 R523E S83L
2 16 4 4 1 R523E  S83L,LI127P
112 16 & 8- 8 1~32 2 8 2~8 1 2 1~8 S83L
11 2 o4 16~64 8 2~8 4 4 2~4 1 1 1~2 S83L,LI127P
2 2 4 1~4 05 1 025~2 0.25 0.5 0.25~2 0.25 0.5 0.25~1 N N N N
UUR 3 16 o lo~64 4 8 4~8 2 4 2~4 1 2 1~2 S83L
5 4 16 4~16 1 2 I~4 05 2 05~2 05 1 0.5~1 N N N N
UPA+UUR 2 8 128 8~128 1 64 1~64 0.5 16 0.5~16 0.5 16 0.5~16 S83L
1 64 4 2 1 R523E S83L

# AR RE
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ATCC700970 ParC MSELGIFYDKPYKKSARTVGEVIGKYHPHGDLSIYEAMVRMSQD ATCC700970 GyrB MITAFGAGIGPEFNIEKLRYSKIIIMTDADVDGSHIR

58 ParC MSELGIFYDKPYKKSARTVGEVIGKYHPHGDSSIYEAMVRMSQD A 58 GyrB MITAFGAGIGPEFNIEKLRYSKIIIMTDADVDGSIFE C

I 38
5 RR
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89 R BmAER ;D58 56 KR E#k gyrB R523E £ Tl ik Bl R 2R G ) A B 4 & 208 4 ® AL Ead o R

1 #REEK ATCC 700970 5 58 Sf K E#k QRDR RETHIE R L1

3 Wit

AR ZEART BE 50 Ua I R R X 22
SATRUTD LN 2 3R A5 R, T R s TR SIS 2 W T 24 1)
HLHEHR D A B FE R parC S83L 28 74% 3 12 4% W) o7
PR S EIE R 456 . 3 4 Un B A AR
LR 24 2 5 1 3k 50% , UPA 41 i 25 2688 3 80%
ZHAO %1 x5k [ 320 4 BAEAR B B E W R Un B
FRIEAT 43 AT, 26 S8 IR0 B it 25 2R 0k 47. 5% , 5 AR WF 5
— 3, 16 ARERBESE R, YANG 4517 47 45 UPA
K UUR X 72 S 9 v0 &L T 245 % 588 i 80%; 1fif
FERNANDEZ %7 4455k (1 32 [ W] JE 3k ) 250 #kife
IR, 22 AR B 25 %8 6. 4% (UPA) , 5. 2%
(UUR) 5 5 [0 2 B AR5 10 70 R 2 A AR Lok A
FErp Z2 50D BT 25353508 1. 6% (UPA) 0%
(UUR) ;B Hr9BFo ™ R Uu W42 U300 B it 25 %
H9. 7% ;R E FIBFFE R IE " U X e VA 2 25 M 1)
il 253560 7. 1% . Al Reh T B Z i X f 4 R
PECR, DL I AR 28 T 25 20 22 50 A
SR 0 SV VD B 245 3R AR, LU RN VD &L A2 SR D
AEEA TR PURIRIR AR S . /v 2 RN
B E R R A 3 s R ZE 254, {3 H Al
PR b0 FHR A it 245 3 341G, Ja T AT e PR 2590 .

FEME T TS 245 ) 3 e A TR AAE 0 1T B I S A il
MR S DNA 52 ], XoF fige Wi DR i A4 2% 4% e v A o
I 746 F0 55 A4 B A2 75 DNA A2 Jié i A4 1 S A4 il IV
DNA {2 iéhith gyrA Fl gyrB F K 23 5 b () 51~ A WE
FERPIAS B W EEZH DU R AR A, B, I ARG IV i
parC } parE LGt i s A A~ C WAL A~ E
FEAUR PSR IR CLE, Y o R S 5 R s i I 2K 24
Pyies 25 A0 G B 572 AT gyrA 100 F1 104 037 51, gyrB 462
P75, parC 82 .83 87 .88 i 4., parE 457 {5272 A&
TF5E A S 2 gk 25 14 02 parC LR 83 37 45 & A i ik
A PR H R (TCA) A8 57 Ry 5t B BR (TTA) o parC
S83L AF S 112 # Uu TR 2 IR ID & MIC {E T =5
T8, AN AR MIC H A& T 16 f5. B KA B
PICCINELLI 25 J 1518 85 ki 24 B bk v % B 10 Hk
parC S83L 55745 1 ¥k parC E87Q %5 4%, HAMASUNA
2 125) o SRR MR IR AR parC SE 18 % 25 S83L 5875, 3k
PEUb R 25 th B I G o ARBFIE K parC S83L AR S
(1) 112 # Uu BRSSPV R MIC {HHIN T 4~32 £
A 3 BREEPGVD B 25 TR R A T parC S83L AR
5,5 VD B MIC {E3N T 32~ 64 15, AR A
11 £k parC S83L 5 parC LI127P XX %A%, 21 ¥k parC
S83L 5 gyrB R523E X Z&7% , 4 bt parC S83L HAJh 2% 57
TR , 2 R B MICs, T 2 £, #2758 gyrB R523E
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55 parC L127P {53 3 FR AL 57 n] BE XT 9601 v i 2K 25 9)
i 2456 & INAOAE S H A3 56 T3 A 228 1 T fig
WHFERIE , A Rt — 2P E S . ABETEE KB T 1A
RAZ park LAOST (H F- A 5 36 Jo M Vi P A 24 WD it 245,
ATRE N IGCRAL o 22 BR R 9 Vi I 288 24 ) 3% S v
iR MR MR DA B R S HE R bR ATCC 27618 MU JTCAT A 2
LM S S, W QRDR 28 HE R A7 572 G i v Tl 26
oWy 2500 £ AL . AR HERPR ATCC 700970 701
58 il PR e i} 245 T Ak 2E AT [ PR AR 2R, parC S83L
(AR R 37 TSR Y/ Eehe N s T B e TR WA S e
VTR 24 ) 1 IE 45, 5 B0 T TR 2 245 ) 1 24
gyrB RS23E A7 a3 S M B 25 45 B AR R
55 RIS 25 Wi 25 RS A i — 2 E T
L5 LT  AEAZEAE AR B AR IR R AR
ZEAEGRD B BUBE D] R R, 5 vb B g w2
A BAFRITURETE M o MR AR IS S 5 186K 245 4 )
i 2 = G 0 NF A EEIE N parC S83L 5848 T U 2
B S DIASE , Al LA SR XHZH DL Y 2 A8 a5,
BTSSR, DT RS AGE I it A R s A X 9% s 345 i
RIGWIRIMT 251 o S TR AR D B AR R i 25, 75 2
58 55 Wk PRI, 1T 245 AT A 7 00 S e A 2 SO
B, SRS KL T Un 25 0 [ 4R R
PSRBT B SOR R A R
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