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Drug resistance analysis of Neisseria gonorrhoeae and its related drug resistant gene detection
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Abstract; Objective To understand the drug resistance of Neisseria gonorrhoeae in Foshan area and to detect the related drug
resistant gene mutation situation. Methods 57 strains of Neisseria gonorrhoeae were collected. The drug susceptibility test was per-
formed by adopting the agar dilution method. The related drug resistance genes were amplified by PCR and the PCR product se-
quencing results were performed the homological searching in GenBank by the BLAST algorithm. Results The sensitive rates of
Neisseria gonorrhoeae to penicillin, tetracycline, ciprooxacin, ceftriaxone and spectinomycin were 0. 0% ,8. 8% ,7. 0% ,61. 4% and
100. 0% ,respectively. The rates of beta lactamase-producing Neisseria gonorrhoeae and tetracycline resistant Neisseria gonorrhoeae
were 35.1% and 56. 1% , respectively. The mutation rate of drug resistance genes were over 80%. Conclusion Ceftriaxone and
spectinomycin can be used as the first choice drug for the treatment of Neisseria gonorrhoeae in Foshan region. The drug resistance
mechanism of Neisseria gonorrhoeae is complex. The epidemiological monitoring of the Neisseria gonorrhoeae related drug resist-
ance genes should be strengthened.
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RAE AT . 1989 4F WHO R 6 CDC 2 &R W 2012 i,
WR AR R KNS Rk Al E o onar i iksy 1.3 PPNG I TRNG & 7 3- P9 BE I A itk Bk i (PPNG) il
Wy IRV R ER B 25 VIR 5 ML . AR BB T ERMAUT MRE L. BORL A T R DU IR R S 25 Rk A
SR A L0 b DX 2 1) A o T T 2 BUAR 5 X R S 1 T 24 5 D S A CTRNG) b3 4 e BT vk B (MIC) R T 855 T 16 pg/

HEAT R mlL,

1 #R5H® 1.4 PCRY"HE B I BON 40 1 25 W 1 245 10 bk R 0 3 A7
L1 BEMRORIE 57 #RWRERTE R B T R4 H b A R EE B A S 2 3 PR R I, DNA $2 B0 2 25 SCik (1] DNA B4R 7
2010 4E 7 A & 2012 48 1 A G PR %Ay 10 3 & F b A . 4 HR( 4 —20 CFF. PCR Jx W B AFL 50 pL,10 X buffer 5 xL,dNTP

[ 6 B 4 0 38 1 B ) 6l A R A7 K BR T 1 40 5 B e gy o AWRIEDN 200 pmol/L. B R ESI M BED 0. 2 pmol/1. DNA
e H R LR N ) APT NH SR A — B 05 . 5 bRikeR it 5 pL, TagDNA REEE 1. 25 U, in A K 2 8 77K 2 50
FRMET R A B.C.D.E i o [6 55 B £ b deps g o pelee ROBDZRAEDY 94 CHIZEHE 10 min, 94 CZZHE 1 min, B2k 1
’L?)n\jiv;a:qj E*}kj‘j}iﬁ B*W@ﬂfﬂkﬁﬁ (PPN(T)**D m1n772 CL{Eﬁ 1 min, 30 /I\'f)ﬁﬂ:y72 Ci_,ﬁa 10 mll’lo PBP’I\
L2 ZGHGRE R TBOIR R R I K bR R o b e PBP’Z*P"””{P’B"””REiﬂ% mtrR D, Tem-1 38 K i
16~18 b {25 6 1 32 1 0 1 0. 5 35 FC W 2 (24 1. 55 10° cfu/ *Péj\}éljﬂ»j 52 C.51 C.52 C.53 C.50 C., GyrA.ParC iE k
LB B R T A 4 ORIV SO 25 B g, ) B2 €50 C o rpel o TeeM R R IR I ) 49
35 CAPEFET 5% CO, 5 b b B 5624 b 5 WAL4E a3 ‘C.53 C, BUPCR ¥ 5 pL. il 1 pL 6 X buffer E#E.5 %505
. R 2 7N “R

PEF A Wi 2, AR BRI, 32 22 A AR R 0 0F 5 A .
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B LUK A 5 L DL1000 AR X 23 B2 dk b vl . AR ST 25 4% ()
G197 5 B2 1. PCR 7 )3 12 I JE PRURE 23 ) BE AT 4846 9 3

r] i . A DN Astar 8055 51 45 5% #4743 1 7 GenBank
P A blastn FF47 4% B8 [A] V5 48 2 4 A S P S AL,

1 WMERE X EE PCR ¥ A9 5| 4 7 51

TiEf 24 2 [ EIE A 31T (5" ~3") EE BTN

PBP-1 PonAl-F GAG AAA ATG GGG GAG GAC CG =
PonAl-R GGC TGC CGC ATT GCC TGA AC

PBP-2 PenA-F AAA ACG CCA TTA CCC GAT GGG EY
PenA-R TAA TGC CGC GCA CAT CCA AAG

Porin PIB Por-F CAA GAA GAC CTC GGC AA £3]
Por-R CCG ACA ACC ACT TGG T

mtrR J3 31 F 5 mirR mtrA-F GCC AAT CAA CAG GCA TTC TTA [l
mtrA-R GTT GGA ACA ACG CGT CAA AC

Tem-1 Teml-F ATG AGT ATT CAA CAT TTT CGT G 1]
Teml-R TTA CCA ATG CTT AAT CAG TGA G

GyrA GyrA-F TCC GCC ACG ACC ACA AAT TC 1]
GyrA-R CTG CCA GCA TTT CAT GTG AG

ParC ParC-F GCC ATG AGC GTG GTC AAA G B
ParC-R ACC GTC CCC TGA TTG ATT TC

rps] rpsJ-F GTG CTG TTG TAA AAG GCC CG [4]
rps]-R CGG CCG GCA AAT CCA GCT TC

Tet-M Tet(M)-F ATC CTT TCT GGG CTT CCA TTG (4]

Tet(M)-R CCG AGC AGG GAT TTC TCC AC
2 £ R £3 HHEWMEEREXEESH

2.1 ORI 57 Bk EH T R 2% 84. 220 (48/57) 77 G-I
e e ity ik 2R T (PPNG) BHPE 3 Ry 35. 120 (20/57) . I 3 % fYy ifif
243 91, 2% (52/57), R4 5 10 DU 3R 2K T 24 0k Bk 1A
(TRNG) ¥ %28 56. 1% (32/57), ¥ 2 K it 25 R h
93.0%(53/57) s A % B 3k H fly # B R W 55 K T 24 bk . HL A& 4
g RILFE 2.

F2  STHRMHREX S MAEAWEFEER(X)

B2 ik g fiif 24
k&3 0.0 15.7 84.2
ILIBZS- 8.8 0.0 91.2
7SRO 7.0 0.0 93.0
K 76y A 61.4 38.6 0.0
RMEHE 100. 0 0.0 0.0

2.2 HEHEMKW A IEEKM X 57 pkbkeR 84 #4175 HER
FH G 25 5 R M, Hop 96, 5% (55/57) B bk PBP-1 7 7£
L421P 2827, PBP-2 ¥k A48 A 948, BT 345 L B i A —
MR G R (Asp-345a) . 93. 0% (53/57) #i ¥k Porin PIB 7 7E
G120D.G120K, A121D, A121G., A121N %5 28 48, 86. 0% (49/
SOE M mtrR 331 T4 A Bk 28,17, 5% (10/57) i #k
mtrR 77 7€ G45D,A39T . R44H 25548 , TEM-1 [HM: 3 77. 2%
(44/57) IR G R ILIE 1, AR L3R 3,

PBP-1 PBP-2 Porin PIB murRJ33F  morR - BREK
1421P Asp-345a  GI20K,A121D A fke WTa 27
L421P Asp-345a A121G A sk WT 12
LA21P Asp-345a  GI20K,AI2IN A ftsk WT 4
1421P Asp-345a G120K,A121D WT G45D 4
L421P Asp-345a  GI20D,A121G A sk G45D 2
LA21P Asp-345a  GI20K,AI2IN A Bk WT 2
1A421P Asp-345a WT A e WT 2
1421P Asp-345a  G120D,A121G WT A39T 2
WT Asp-345a wT WT  A39T.RM4H 2

M:1 000 bp marker; P fH 4 X B8 s N B 4 X6 B85 1~ 2. BH 1 58 #k
PCR 724 K J& 861 bp.,
1 TEM-1 £E PCR =4 k& &

2.3 PUPREMISCT 255 AL X 57 BRitk R b 47 PO BR R
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AH O TR 25 5 A I, Horp 93, 0% (53/57) B bk rps] £ 7E V5TM
2275 ; Porin PIB, mtrR J& 3 F .mtrR &5 58 25 1% 0 0L 3¢ 3; Tet-
M FEYER Ny 73.7%(43/57) B Pk &5 R LI 2,

2 3 N

bp M P 1

1000
700

400
30

20

M:1 000 bp marker; P FH M Xt B8 5 N B4 % B8 s 1~ 3 BH P 1 Bk s
PCR =¥ K J& 437 bp.,
& 2 Tet-M EF PCR =Bk &R

2.4 ANV BAHXCH 25 ZE BRI XF 57 MR ER AT RN
Vb B A OGTH 25 LR A, Eodh 89, 5% (51/57) W #k ParC {778
S87R.S87N.E91Q.E91G 4§ 345, 93. 0% (53/57) W ¥k GyrA
AR S91F.DISG  DISA 297y, HAR A W3 4,

x4 MHEKEMARDERXERS

ParC GyrA PEEL
S87R S91F.DI5G 43
S87NL.EI1Q S91F,DI95A 6
E91G S91F,DI95A 2
WT S91F.DI95SA 2
WT wWT 4
3 i

BARERFEMMUA R CAFEAE BT RRE N T ®24 Y,
B PPNG F1 TRNG 3 A7 2 475 /2 k2R B8 b 24 2E 5 0 19 5 22 45
b AHEFE ) PPNG PR % 5 BRifg 0 XY 31, 476 R M i IX
B 38, 6% T K T E K H X 19 56. 9% FIET B H X Y
50. 7957, TRNG 46  3R We = F 2RV H X A9 48. 6 %4657, 5
I HLIX ) 60 Y6 B3 . BRDY Vb B A Tt 2 0 T 5L )N b XL Bk
Vb DX AR AE 9090 B b Sk A il A 5 OK UL B 2R WL 25 #k L R
kA iy A% i Hh A R 5k 38. 300, [ PR H AR B K B Sk AT it A%
i 24k o B P A R TR 3R 2 ke 0 X B 51 R

T2 i B A TEM-1 F{7 T e £ 3% P 52 48
FH G H AR mur S HEF G M 5% . PBP1 5 PBP2 fi 51K
A5 Ab R (138 3% M Porin PIB(PIA 1 PIBY #2507 . mtr AMHE
% Z 454618 mtrR il mtrCDE, mtrCDE 3 mtrR 71 #75 . mtrR
FEEAR LA A G5 AL T mirCDE F1 merR W 3% 19 )5 3)
X. % mtR 553 X445, /M0 # merCDE 5. 45 30
F IR IR merR 3 & L g8 A5 16, o] fff mirCDE #5 5K 7 1
Fto PBP-1 4% 2 #f & & £ A5, PBP-2 ¥ & 4E 345 fiidfi A Asp,
XL EHBRREGREA S EHENEMI T, Porin PIB
i AL 2R [, AR W S HOE A R R B B LR 25

Uk /L DT 7 AR 55 g 28 DU BR R Y P R 24, R R R i R TE
120 fi 5 121 fir. PUBRE 25 £ 5 FOR 5 Y Tet-M mtr
HMHEFE TG MR 38 rps) . Porin PIB 4 3¢, Tet-M 5 80U 3 % & /K
2. rps] SR BE R HE 0 S10, 2 5 4l 1 8 1 B W
45 Porin PIB.mtrR RGBS RZE SRR 5. 760 H &
R R R E R, mtr KRR mer J3 370 E.
WRER T XS ER N U0 B T 25 2 B gyrA BN R AL T BH) DNA
Bl fie g L B parC 2 DN 28248 S BOR) i 41 S A Tl TV 2218 7 51
B . ABTSE R B SRR AR IR A A E GyrA Fll ParC 3
FAE . Horp gyrA RAEHE 9L A 95 R AEBURZE

B BRI 25 HLHN 82 A% . 5 Porin PIB mtrR SR
ARG rps] GyrA ParC 5 4% oy BEAH 5 . I R S o 38 XF 34 Bk
R TS 245 45 () B 20 1 U AT 0 2 5 . AT B G2 06 9T 5 5% Bl
AT A BT B 2 T BT 24 1 0 1
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