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Abstract

Project Code : MRG508008
Project Title : Development of molecular method for gonorrhoea diagnosis
Investigator :  Asst. Prof. Dr. Ratana Lawung
Mentor: Prof. Dr. Virapong Prachayasittikul
Department of Clinical Microbiology, Faculty of Medical Technology Mahidol University
E-mail Address : mtrlw@mahidol.ac.th

Project Period : 1 December 2006 to 30 November 2008

Neisseria gonorrhoeae is one of the most prevalent bacterial sexually transmitted pathogens
and it also highly presents resistant phenotype. In Thailand, the increasing trends in the number of
gonorrhea cases and an elevation in resistant strains have been reported. We aimed to validate the in-
house PCR for diagnosis and multi-drug resistance detection of N. gomnorrhoeae. The decreased
susceptibility to ciprofloxacin could be identified by the mutation of serine-91. In addition, the PCR
could also differentiate plasmid type in penicillin (PPNG) and tetracycline resistance isolates
(TRNG). The 273 isolates of N. gonorrhoeae from patients attending at Bangrak hospital (National
Centre of STIs), 31 isolates obtained between January-March 2000, 32 isolates obtained between
January-March 2002, 56 isolates obtained between October-December 2002, and 154 isolates
obtained between January-March 2007, were tested. As compared to phenotype expression, the
sensitivity for detection of PPNG, TRNG, and decreased susceptible to ciprofloxacin was 100%,
98.9%, and 100%, respectively. Multiple resistance determinants were commonly existed. Our data
revealed the highest prevalence of the epidemic Africa type of genomic B—lactamase and the
America type of high level tetracycline resistance plasmid. Furthermore, serine-91 mutation was also
found increasing from 51.6% during January-March 2000 to 98.4% during January-March 2007. The
method can be used to detect N. gonorrhoeae in specimens. Thus, this multiplex PCR is benefit to

apply use in the STI laboratories.

Key words: Neissseria gonorrhoeae, multiplex PCR, quinolone resistance, penicillin resistance,

tetracycline resistance
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=2 A = ° . =~ o A& A =
NNIANDINAL T 2550 $1UIU 150 isolates tazNeUN UYLl 2543 tag 1) 2545
' ) = & Ay Yo ad . . . =2
1.2 nageuanyhasmsdgasnveudorusslun1din1aeds Disc diffusion TagAnn
aod ﬁéfmﬂqa%w penicillin, cefuroxime, ceftriaxone, cefixime, spectinomycin, norfloxacin, ofloxacin,
2 A A
ciprofloxacin 12 tetracycline MANTANBIWOTIUIU 113 isolates WU WoNavua hasasdu
H 2
. . . . . v o [
ﬂqa%w ceftriaxone, cefixime, cefuroxime [lAS spectinomycin Glmlmxﬁwuqmmﬁ 2IN5ADAD
penicillin, norfloxacin,ofloxacin, ciprofloxacin, 4% tetracycline IUIU 95 isolates (84.1%), 107
A
isolates (94.7%), 98 isolates (86.7%), 98 isolates (86.7%) L1 99 isolates (87.6%) AINAAU Tagso
2
4
%) penicillin 91N isolates imyadraonlenl Penicillinase (Penicillinase producing Neisseria

A £ & e Aa . a a
gonorrhoeae, PPNG) (151N 1) UAZWULFDAD tetracycline 11UIUNINNY zone size <19 Haaas

1 Y
uazii s nageun1 MIC 1ieienido Tetracycline resistant N. gonorrhoeae (TRNG)



d' 1 9 =) dy o . d‘ Y d‘
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Y o v A o 1 = =®KX A =
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Antimicrobial resistance patterns Number of isolates (%)
Susceptible 1 (0.9%)
Penicillinase producing N. gonorrhoeae (PPNG) 0 (0%)
Tetracycline resistance 2 (1.8%)
Quinolone resistance 5(4.4%)
Norfloxacin resistance 5 (4.4%)
Ofloxacin resistance 5 (4.4%)
Ciprofloxacin resistance 5(4.4%)
PPNG and Tetracycline resistance 3(2.7%)
PPNG and quinolone resistance 8 (7.1%)
PPNG and norfloxacin resistance 8(7.1%)
PPNG and ofloxacin resistance 8 (7.1%)
PPNG and ciprofloxacin resistance 8 (7.1%)
Tetracycline and quinolone resistance 10 (8.8%)
Tetracycline and norfloxacin resistance 10 (8.8%)
Tetracycline and ofloxacin resistance 9 (8.0%)
Tetracycline and ciprofloxacin resistance 9 (8.0%)
PPNG, tetracycline, and quinolone resistance 84 (74.3%)
PPNG, tetracycline and norfloxacin resistance 84 (74.3%)
PPNG, tetracycline and ofloxacin resistance 76 (67.3%)
PPNG, tetracycline and ciprofloxacin resistance 76 (67.3%)

2. Wannganagoulsarinedly

2.1 Wanyanadeulsanuedlulagoonuu primer GC-1 09 GC-4 (Taelddauads

= A Y dy a a . . Ldyd
sUn 1) mel¥asrvdouasyiiavesnaiaiia Africa, Toronto, Asia 14 PPNG 140N9ININNI3
[ Y
90NLUY primer Tet MF 118 Tet MR e ldnTiadetazyiaueanaraia American tiag Dutch
type 14 TRNG uagld primer GyrAF 1182 GyrAR (Tanaka M tagaae, 2000) WOA5I quinolone
] Y ]
resistant determining region (QRDR) U84 gyrase A gene LiloM3IHaneyoruedlutazilodndle
Y [
wu'lad Hinf 1 1zn5791%0 QRNG 910N1TWY mutation NAWNUY serine-91 VDY gyrase A gene Ty
4
111 primers Nanuam 1§ lul§soudoaiu (multiplex PCR) 1o 1% primer GFPuvF 11ag GFPuvR
A AAA I Aaaa Y A Y o . Y-
gagwaaianley GFPuv ogsanluilnsendieielmily internal control Tugansiadtianylsn

viuealu e Tuyanageuiivziir ligminaaeuludiodiansinde 114 (a5 2)
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55 1880 3708 pGH
Bad 477
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= A—FF . ASE441T
sgdzzzzzzzm Endogenous repaated segment
T T T T T 1 m
0 1000 2000 3000 4000 D00 TooO 7425

A = = o w a a 1 tﬂy d‘dy v agqe
?jl]‘ﬂ 1 ﬂTW!Lﬂ'ﬂ\iﬂﬁ!ﬂiﬂﬁlm‘EJ‘]J?I"I@‘]J!‘]JQ’EU’ENWQTﬁMﬂclfuﬂ@n\i@] VourorUedluNAD penicillin

(Pagotto et al. Sequence analysis of the family of penicillinase-producing plasmids of Neisseria
gonorrhoeae. Plasmid 2000;43: 24-34).

~ o . Aq ¥ aaa .
M13199 2 AUV Primers N 191117581 multiplex PCR

o Mauue 1BAANTO19DY
GC-1 5’-AAC TCA CGG ACA AAA TCA GCC-3° ﬂﬁﬁﬂ‘]&ﬂ'ﬁ
GC-2 5’-CAC CTA TAA ATC TCG CAA GCC-3° ﬂﬁﬁﬂ‘]&ﬂ'ﬁ
GC-3 5’-AAC GCA AGC AGG ACG AAA TC-3’ ﬂ"liﬁﬂ’]eﬂ‘f;‘
GC-4 5’-CCT CCA CCT TCA TCC TCA GC-3° ﬂﬁﬁﬂ‘]&l”lfr
Tet MF 5’-ACT GTT GAA CCG AGY AAA CCT-3’ ﬂﬁﬁﬂ‘]&l"ﬁf
Tet MR 5’-TCT ATC CGA CTA TTT GGA CGA CG-3’ ﬂﬁﬁﬂy'lf:
GyrAF 5'-CGG CGC GTA CTG TAC GCG ATG CA-3' Tanaka M tagaue, 2000
GyrAR 5'-AAT GTC TGC CAG CAT TTC ATG TGA GA-3' Tanaka M ez, 2000
GFPuvF | 5°-GTC AGT GGA GAG GGT GAA GG-3’ ﬂ"liﬁﬂ’]eﬂ‘f;‘
GFPuvR | 5’-ACC ATG TGG TCA CGC TTT TC-3’ ﬂ"liﬁﬂ’]eﬂ‘f;‘




22 %1 PCR lulfinsen 20 luTnsans Usznoudie PCR buffer, MgCly, dNTPs, primer

GC-1, primer GC-2, primer GC-3, primer GC-4, primer TetMF, primer TetMR, primer GFPuvF,

Y v
primer GFPuvR, primer GyrAF, primer GyrAR, Tag DNA polymerase, pGFPuv (1% wonUsuay

‘liu McFarland No. 0.5 (ﬂﬁ'«%’uﬁ 95°C 20 mﬁ)

v v 1 v
i l)diusmauTaemsiudinsod Thermoeycler muTdsunsudati

1 cycle

Incubate 91 94°C 5 U1N

35 cycles  Denaturing 1 94°C 30 U

1 cycle

Annealing 1 60°C 30 7N
Extension 91 72°C 1.5 419

Extension 7 72°C 10 1IN

mutation NALKUY serine-91 UDY gyrase A gene UazwHAvTOINAIANATU TRNG 9

o Myo 9 @ Y o ' o
Taoiin products nladaaeonlad Hinf I 1di products NOULAEHAY run VU 1.5% agarose gel

wazuanalasld a151an 3

@139 3 YUIAUD Products NNUADULASHAIAAAY Hinf 1 nasdaalroou lwl Hinf 1

Primers Genes Characteristics Product size (bp)
Before cut After cut

GC-194GC-4 | Plasmid types in PPNG | Africa 1070 1070

Asia 737 737

Toronto / Rio 435 435
TetMF+TetMR TetM in plasmid types | American 842 748, 94

of TRNG Dutch 842 571, 176, 94

GyrAF+GyrAR QRDR in Gyrase A Mutation at Ser-91 278 278

Non mutation at Ser-91 278 166, 112
GFPuvF+GFPuvR | GFPuv 572 395,177
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AR products YBIAIBENATINABINY NoUazHaIMIdadeeu layl Hinfl mudidy
Lane 1-2 LL‘I/I‘IJL"I:{:EJ PPNG, TRNG, li'lee ciprofloxacin Inaauasia Africa (PPNG), Dutch (TRNG),
Lane 3-4, 9-10 meﬂd:@ PPNG, TRNG, 13i'leie ciprofloxacin Inanadawia Africa (PPNQG),
America (TRNG),
Lane 5-6 me"ld;}ﬂ Non-PPNG, TRNG, Tu'Tee ciprofloxacin Iwanauavila Dutch (TRNG),
Lane 7-8 me"ld;}ﬂ Non-PPNG, TRNG, Tu'Tee ciprofloxacin Inaalav¥ia America (TRNG),
Lane 11-12 me%ﬁ) PPNG, T ciprofloxacin Inanalayia Africa (PPNQG),

Lane 13-14 UNUIFD PPNG, Tu'lee ciprofloxacin Inanalavia Africa (PPNQG)

3. ‘nﬂﬁﬂ‘ﬂﬂ?1N§1!W1$ﬂlﬂQ‘§ﬂﬂﬂﬁf’)ﬂﬁﬁ§ﬂ‘1/]ﬂﬁi’)‘ﬂL“ld;}i’)ﬁu@ﬁjuﬁﬁmuVﬁuﬂﬂﬁﬂUﬁUL%@
%ﬁﬂé’uaénaz 1 #7 fo Beta-hemolytic streptococcus group B, alpha-streptococci, Streptococcus
pneumoniae, Beta-hemolytic streptococcus group D, Beta-hemolytic streptococcus group A,
Enterococcus faecalis ATCC 29212, Micrococcus flavus, Staphylococcus aureus ATCC 25923,
Erysipelotrix rhusiopathiae, Listeria monocytogenes, Corynebacterium diptheriae, Bacillus subtilis,
Neisseria sicca, Neisseria mucosa, Moraxella catarrhalis, Klebsiella pneumoniae, Yersenia
enterocolytica, Enterobacter aerogenes, Vibrio cholerae, Aeromonas hydrophila, Plesiomonas
shigelloides, Pseudomonas aeruginosa ATCC 25283, Acinetobacter baumanii, Serratia marcescens,
Shigella flexeneri, Escherichia coli ATCC 25922, Providencia rettgeri, Proteus mirabilis,
Edwardsiella tarda, Morganella morganii, Citrobacter freundii, Salmonella enteritidis, Salmonella
arizonae, Haemophilus influenzae, Pasteurella multocida, NUN “]gﬂ‘lflﬂﬁ’émﬁﬂ"]11]%1&1"”%@1@1@8"13&

Y

A 1
cross reaction NUL¥ODUTINN Non-pathogenic Neisseria
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o A o 2 2 A ' Y = Y
WganaaeuNNANTUNATO YD N. gonorrhoeae MMITINA1N AoETAUYATNLED
' ] Y
$1UIU 48 isolates WUIWATN laapAndoINUNANANYI 1ABIT Disc diffusion HALWUINSD PPNG
@ a < a o .
NNAI (n = 40 isolates) Inanadalasnuiurila Africa, Toronto, Asia 31UIU 32, 5 LLAg 3 isolates
AWAIAY FINVI zone size A0 penicillin disc VANNUANANAUAWFHAVOINAIENA 1A isolate
Ao a a A oA a a A A
NUNATUATUA Toronto YID Asia HUUIA zone AU (6-10 UAALUNT) luvaien isolate NUN
v k2 v
aalia¥ila Africa 1¥9UU1A zone NMNVTAININ (6-26 HadwaT) uazeNNUNAIATAFIA
. A 4 2 A A & . 3
America Y199 Dutch (%mﬁmammﬂu TRNG) wume luyede Tetracycline Tasnuilu TRNG
9 9 I & ~ ~
q9 (39/42 (92.9%) isolates VBUFDAD Tetracycline) FaNUITuWalariia America 118g Dutch
9 k2 v
U 25 1Az 14 isolates MUAINL UONINT WUIFRNUNAALAYHA Toronto 1150 Asia WU
v Y ] A - 3 1 a3
MW Dutch type (100%) TuvnziiFonlinaraiayiia Africa WUNS America 1ta2 Dutch uatilu
a . =2 dy A a dy dy .
FUA America FINI 88.9% vouronnunaralaluyens Tetracycline
Y 1 Y Y Y
uennnilieihganadouNWANIUNATOUIFD N. gonorrhoeae 3MUIUMINTU F1UIU
g Qy . I dy A Y1 A Y o [ A o A
5N 273 isolates (T uFonuanangilenueluidisumssnuinlsawenunanesnil 2543
A Y ' aa o v Aw o Ao
2545 uaz 2550) wad lanui msidanelasyanadoulinamsnageunduiusANUNIATI
ana o [ v Jo g g 1 4
Mane a8 conventional method TAYFNHUTAVMIATIINTADVOUTOAD penicillin 100% n3A0
@D tetracycline AIEANUITNIUFI (TRNG) 98.9% uaz 11i'1ade ciprofloxacin 100% awday Tag
A 4 dy dy ~ 9 d? 1 = a a dgl ~ A .
NUQUANITAVDUFOADILU TUNFIUUAINFINIA FIFUAVDINAANAADNNUGI A Africa
type @113V penicillinase producing N. gonorrhoeae (PPNG) 1la2 America type 113U TRNG
L:y 1 tﬂy = . . G d! tﬂy d' ) 1 . .
UDNVINU WUIUYDY mutation UDI Serine 91 UDIYU gyrase A Fawuluweh li'leae ciprofloxacin
RIS AT
aa o (% Y L] d‘ 9 Y
41  nagougansIang lsnrueslunudieduaiini ldandie
411  WANIBINSIATINAI0E19ATI
a a ad = U 1 N 491
Tumsnageulse@nsmmuelTmsmssua10819a29  laemsauie luilaaiy
' = Y AN Y o o Y . Aa . .
WU M3a3en laens 1sazneui lanasnnanadie 1% triton X N proteinase K (50 mM Tris-
HCI [pH 7.5], 1% Triton X-100, 1 mM EDTA, 250 Dg/mL of proteinase K) w50 M3 e 20% wiv
Chelex 100 Chelex 100 14 Tris-EDTA buffer (10 mmol/L Tris-HCI [pH 8.0], 1 mmol/L EDTA) 1o
3 o ' ~Aq Y Y Y A & A o aa o ' o D]
Wudredasnnldlumsnaaeunugaaitndou ldwad  Fuiiorhiismsawnaulszgna 149
lumsiessudiedaaslaaziisunan 1any commercial kit W11 anunsalFlumsnsondlnena
a9 lauaiuese liansaly ldweeuiuis commercial kit 391433 commercial kit 1ung
= o (] FIR
1938UAI08199 329718
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