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(2)Abstract:

Keywords : Sexually transmitted infections, Neisseria gonorrhoea, Chlamydia
trachomatis, molecular typing; molecular epidemiology,

international surveillance

Sexually transmitted infections (STIs) have resurged in the last decade
owing to HIV pandemic and change of social behavior. STIs have distinct
transmission pattern and epidemiology with specific high-risk groups and
high-risk factors. In addition, STIs are further complicated with psychological,
social, ethnic and cultural context. Stigmatization and taboo have further
impeded STI control efforts. However, most STIs are intervenable and can be
prevented and controlled by measures such as: public health campaign and
education, expanded screening in target high-risk groups, proper antibiotic
regimens and vaccination. In addition, STIs can be easily acquired and
introduced via international travel or contact. Hence, international

collaborative surveillance 1s important.

The goals of this five-year project (2008-2012) are aiming at building up
reference laboratory, developing standardized and advanced diagnostic
methods. A laboratory-based surveillance system will be established to collect
representative strains, to trace long-term antibiotic resistance trend and to
conduct molecular epidemiology studies in Taiwan. Such studies will help to
elucidate introduction, emergence and transmission patterns of specific clones.
Analysis of the phenotypic and genotypic characteristics of specific clones can
help to identify high-risk groups as well as transmission dynamics of STIs

within distinct sexual networks.

Our major findings can be summarized into six points: Eirstly,
epidemiological analysis of gonorrhea cases during 2000-2009 showed a
concentration of cases in Northern area, cases rose in August and culminated
during October and November. Infections were highest in the 20-29 age

groups. Notably, a significant increase trend was identified in male of the age

5



group 15-19 (R* = 0.87). The male/female sex ratio of gonorrhea cases
increased from 4:1 in 2000, reached a peak of 11.5 in 2008 and slightly
decreased to 8.4 in 2009. The high male/female sex ratio may be associated
with increased transmission among MSM. Secondly, resistance rates of 827 N.
gonorrhoeae isolates to penicillin, ciprofloxacine, cefixime, cefpodoxime and
ceftriaxone were 65.3%, 90.3%, 7.8%, 11.1% and 0%, respectively. The
resistance and genotype data of respective strains have been feed backed to
physicians contributing strains. The resistance trend has been made public
through symposium and publications to aid treatment recommendation. The
resistance rates of cefixime and cefpodoxime showed slow declining trend and
coincided with diminution of MSM-specific STs. This indicates that our
concerted efforts and campaigns are rewarding and effective. Thirdly,
molecular epidemiology of N. gonorrhoeae in Taiwan by NG-MAST
previously showed the predominant sequence types ST547, ST2180,
ST835and ST2253 were also MSM specific sequence types and with higher
syphilis and HIV co-infection rates with as well as higher cefixime and
cefpodoxime resistant rates. These STs decreased rapidly in 2009, while a new
ST3084 increase slowly. In 2009, we also discovered emergence and
predominance of heterosexual STs, such as ST421, ST419, ST2178, ST2194
and ST225, with some strains resistant to cefixime and cefpodoxime. The
emergence of a phylogenetically distinct ST3080 and related STs was also
noted. Fourthly, molecular typing by sequencing the MOMP gene of C.
trachomatis has identified the prevalent genotypes in decreasing order as: E
(19.5%), F (19.0%), J (17.8%), D/Da (16.1%), G (9.2%) and K (8.0%); E
genotype is the most prevalent genotype. Eifthly, 39 chlamydia (4.77%) and 2
gonorrhea cases (0.24%) were identified from 817 urine samples of people
participating HIV and STI anonymous screening program. Sixthly, a rapid
multiplex PCR method was set up to detect six STI agents simultaneously,
namely, Trichomonas vaginalis, Mycoplasma hominis, Mycoplasma
genitalium, Chlamydia trachomatis, Neisseria gonorrhoeae and Ureaplasma

urealyticum. The preliminary result showed that co-infections are quite
6



common. At least 3 SCI papers have been generated: 1 paper has already been
published, 2 are submitting. And many others are under preparation and will

be submitted to SCI journals soon.

Our study indicates that early sexual debut of our adolescent is increasing. Thus
enhancement and early initiation of sexual education and provision of
counselling in young age group especially for male adolescent and young MSM
are needed. In Taiwan, resistance rates of gonococci to penicillin and
ciprofloxacine are extremely high. Therefore, fluoroquinolones are no longer
recommended for treatment of gonococci and cephalosporins should be used
instead. A large proportion of gonococci circulating in MSM sexual networks
belong to major and specific STs and are resistant to multiple antibiotics
including cephalosporins. Patients contracting these strains are more likely to
be co-infected with syphilis and HIV. Continuous monitoring of the
transmission dynamics of resistant clones can not only help to contain the
spreading of gonorrhea but also aid identification of high-risk sexual network
and potentially assist HIV control. Our multiple STI pathogen detection result
suggests that co-infection with multiple STI agents is quite common in STI
patients. Identification of one pathogen could help to discover other STI
pathogens. The findings will be provided to our control divisions to fine tune
their control strategies. We will also feedback the resistance and subtyping data
to respective hospitals/clinics which have contribute strains to this surveillance

programs to refine their therapy regimens and patient consultation.
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Rr A GRPN - FIR2FR ARG BV M S HAR RS
FARR BB RE RIS A AR I T oS4y o
;;};ﬁg:{,;—a #, 4 NIRRT A e S ,%‘},;@ o
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(11 e T i 4 (Molluscum Contagiosum) i# i #c % Molluscum &_{% 2
B 4F 2 gL R B Bl B o B A Rk A B
MBI RA B > Bk H T E o
Fe ok = )% (Amoebiasis)fe § # fi 7 (Giardiasis) R S5 d s & F T
BRI EFRBE R BROSER L 0 € EREIFIIET R o
I£3g £ Jf £ Trichomonas Vaginosis i =< % fi (Trich) & d # 2
A i 7 iR A i o
478 B EIRFF AT B (Thrush) > § FRB ~ h~JfF Ffod & A&
R RIS I
7 % Scabies £.d fw-] p A g2 PEF L AN LT ERHR D
Peofi o TSR E A ARLTF R BE G FIREERFA
BdBEEFDL P frr R G E - BRAB D26 FHEF BT KR

B AR R 6 A A A 2 B 0 2 T
E%%&Eﬁ?gﬁQ%ﬁ%%%%’@ﬁ*&#jmwwﬁ’&ﬁgﬁ
FOFHREILES G 0GR B F R B AL - BT 8

@#iﬁ%ﬁ@_%@“’ﬂ“%QQQAéﬁﬁ:amﬁéé’liéﬁ
CO* 2 33CemkBE T A 273247 352 & o @ ik s 37
FRAL A€ X T8 8 2 & Pig chFiRiT $oa EREH] o F]pt ‘f’{';}?‘%;.fm‘é‘l‘ » 41
?%%”*bﬁﬂm%ﬁ’ﬁmmwﬁﬁﬂﬁ‘*%%ﬂ%%i@no
RT3 0 PCR 77 583 i B4 U B (R B AR R e 2 0 B ST R
BE-PoEASBEET I LGRS A FS RS Ve &
ﬂéﬁ%iﬁﬁﬁﬁﬁﬁ\mmﬁ@wmﬁiﬁﬁ%%’@%%W%$
AAFFR R RE R TR FE SR

B FEPTEN £ R LR RAo# BT o B R 2 L TR
LEDRF G LFDT R g > A PET B J.zt'\rwg'é\%‘ri}iﬁrﬁr”c
& B 3 (optical mappmg) PAFIMIAE - LFRFL- BT ATINE
dh— BAT 2> RIEZI* FoReh> AR AP AT L &S
%iﬁ@’%HE*%5%Q+uﬂt%i;ﬂiﬁﬁﬂuqﬂﬁ%
(restriction enzyme) (€ #* » &L 4v 10 L rfR4p o i&? iR E R R B
% 8 B chwhole genome restriction maps >* o @ i3 T 1L E TR
P EGORRSAFIUGIEE R B T BT NS 2 G 0 f RS A
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¥] Z_F (sequencing finishing) ~ 4 & & 4|(strain typing)/4 % & F] & 7L fix
(Comparative Genomics) ; (1) =2 JA F] 2 A ¢ > genome sequences + 7
F 5 ﬁ)\m‘é‘&; Bl g3 T RhEFNIFFEZ V- HiEe L TR 7
® B (contig) » R 7 GCeRRA 5 4 €33 A TR HFEES o 4o ¥ e
AR enPisde L Bt P RSB N AL S Q) s F A Al
b @ APFGER o d 2T R B 0 T E I 1.6kb > 4 F B 3
MR gt & A2k € iR PFGE kR ihd3 > * B APFGE &7 I F % %

JF‘,‘ Pl AF e 2L B &Y R ¢34 foptical mapping sk i

y (3)E 3 ER 2 AT AEE 7 SR T BB AT OE w
7| & 7 4 » & #|(insertion) ~ if 2 & 7|(deletion) ~ & & /& 7| (invertions)
+ B % A 7(duplications) % % > %‘%‘r’ & F R oo IR E A i
430 N~ PB4 s R ﬁi*ﬁﬁ%ﬁﬁﬁ%moiﬁﬁ
B TRF LR RERFE C o2 ATE SRR FREAS T o
¥ 1 ;ﬁ d optical mapping & > L F]48 & f7 H AR A PRI £ £ 4
T R LR R et R i S R AL

Y iﬁ-ﬁfi—?nbﬁﬁ” [ chitth 2 HAE IS BT 0 W HITH i bl 50
MEE > TR Mmﬁ%* AR EL PR b B ST
o FIN P EEE IR ELAETRE A BT L PEHR
”ﬁﬁigﬁ@%%”@iﬁﬁ“ﬁﬁQ*Wﬁﬁﬁﬁ%’;@ﬁ%ﬁﬁ
oo R ERF B ERER BRI 2 DL TR RIF A F AL R
FHRIORE B2 4] R R R AER/E p R AR AR & Fr
R RECEVR A R BT &0 G BNRE ISR 2 PicHK
R g o
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CHEg
L FHRe A e b

FORP 5 Y e R b AL R K FIRA B PR
e T s g 0T 2RERID Gt 2R A T TR AR F RIS TE
BERE B RATRR RALE F o T ERE SRR SR o
F¥ % & 775 4 8 & A (Creative Microbiological Products, Taipei Cuunty >
Taiwan) e R FEAR 2 o -~ F FHFF - FH RS F ERRBRUE - E B R L
TERE-Go AL A FREALE R BRHEFHI MG
FRife He 8838 {7 L % F)/#H ) PCR 4R -

H2FARMELY 53 75+ 2 RRKRM > 59 Roche COBAS Amplicor C.
trachomatis test (Roche Diagnostic Systems, Inc., Branchburg, N.J.)s#& B » 17 4k
WL T Bt 2-20C k467 » £ &7 FDNAK P> 2
B3k - id L s d RPRETPPA B| » 11 (B ik #8282 3 & s
F-T0Crkfh o b i 2 7B xéijfi FE R R ] 7 F-70°C ke e o u;} ts

FAR 2 BT ¥ hA2009E67 BT E B Ilisll%%? @ %, m;s% et E o
Jo b B R AR G 200 k8 P 0 By 2452 150 £ 5 d Abbott m™
Sample Preparation SystemDNA ( Abbott Molecular Inc) 2 m2000spTM ( Abbott
Molecular Inc.) 2 p # 4% ik 578~ & Sop) Pl 2 72 3 ek Rl o

2. R & HiHh2 H 4 DNA thi e
fo )~ #EtR35 % (& * PUREGENE DNA Purification Kit (Gentra,

Minneapolis, Minnesota, USA) % B~ DNA - f§ 3 2. > A3 & A2 £ 1~2 % {5 >
P BaRAR O FAT IO 2mIPBS oo 4~ 10-15¢ 1 » R £ > B0
37CiE & » 13,000 x g &t 3 2452 (8 » 2 ‘ﬁj 7% 5 4e o~ 2ml Cell Lysis
Solution » #-fw % 32 % FFr L i T A R e 3t % o 2. {8 4 » 1 ml Protein
Precipitation Solution » % i# & 20 ) 5 13,000 x g &~ 10 & 48 o B~ b i 4
» 100% 2 3 f% @ DNA itk 5 ™ 70%IFpf e ¢ > e » 50 1 =7 Hydration
Solution & DNA 73 -k o 124 3k k& 3+ DNA ShfF £ » %33 20-80C - 12
Prife 2 4 78 RE R+ Rk & QlAamp viral RNA minikit (Qiagen, Hilden,
Germany) % ‘& > &R H P L 41 B FRREF ¢ FHF T it DNA 55
B o FP e DNA K F3-20C k4 ¢ » B s 47 o

3. & % 8T AL+ (agarose gel electrophoresis) :
® * 2.0% (wt/vol)irzf #5 % &8 45 fie 1X 9 TBE % 3 /% (0.1 M Tris, 0.09
M boric acid, | mM EDTA [pH 8.4]) 100V & {7 & & 1~2 | F¥F; 4% 15 » 45 >
%ﬁ D HER R S

"% fiF 3 7 & (pulsed field gel electrophoresis)
## © Lysis buffer : 10mM Tris-HCI (pH=8.0) , 0.45M EDTA (pH=8.0) ,

1% N-lauroylsarcosine, 1% SDS, 1mg/ml proteinase K
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TE buffer : 10mM Tris-HCI (pH=8.0) , ImM EDTA (pH=8.0)

(- plug W iF: FFEFI B A AT 37CE & 24hrs ¢ .;7, #|P~F% L Lysis
buffer # ] H i % & 20% 2 & ¥ 5+ % Fir £ 0 295 9 & {55 300 11 4 »
4¢ » 300 2 1 Seakem Gold agarose 1% (74 ** 0.5x TE buffer) > /& £ 353
f$4c ~ plugmold p (¥H F @A 2 ) T E#E 10min 12+ 2 HRFH
#-plug 48 11 {8 & % lysis buffer ¢ >t 54°Ceh 2 i 4402 150rpm 2<% 2 /|
PF o L MQ Jki% 3 =, & = B I§ 10min - TE buffer ;£ 3 =, & =x I I§
10mine # {4 4c TE buffer & ** 4°C i3 o itk 7] "L % % Spel i& {7 -k f# -

(= ) PR3 % plug: BF KR E HE o LT SRR AT RO b B A

2 k& o ff 2g Seakem Gold agarose 4 & 250ml 0.5x TBE ¢ (0.8% ) ,

/fdiv’(/}jsjféé él‘/p ﬁ* R £ 10min ** =2 p Bl 3f- }é] gel R T 50C L2+
% > & ¥ 2xt combe # % 20min 2_ {3 ¥ * 4°C, 10min p 4 CPE {3
B~ comb > well p 4¢ 0.5x TBE *7if % ~ -] eriplug & » well # ;3 0.8%
Seakem Gold agarose # v plug 1 #t 2. 7 4.

(Z) B % T 120V~90V F &,120° & &, 60~700S % # # #,>* 0.5x TBE
buffer §& 66 hr -

() %4 %23 4 ! Et-Brl1.5ug/ml 4 30min, 4 % 30min °

5. By & A &N Rps & 485 J(nested PCR)
Gl R SR 5 - A % o % - = &5 £ 482 NLO-NRO £
513 %4 15 2 ompl A F)F 1130bp 2 £ - PCR F 5/ 5 251l M 3 Sul
# B DNA(50ng) > 12.5 212X PCR Master Mix (MBI, Fermentas, Lithuania). > 0.5
% ﬁ%l—”r (10uM)> Haep4e A KR 3 o HtgA~ 4R F B ISTC S~ &ER -
S ER AL i 94°C 60 $j—>3qr 54°C 60 $5—>72°C 80 fi R L u £ F s -
e E 2C 102~ 8R 8L F R - %2 X Bps & 487 MOMPR7-C214 p 4 fﬁ
Sl EHRE % - TR E4aASF 1130bp FEPM LR S S84 bp ] B E AP
fedtsl+ 8 545 2 4 & (biotin)ig 4F > F]pt 17 3| R s £ 482 ¥+ PCR DNA
S5 AFE oPCREBEMS 251l N 5 3u % - % Rjs & 484 $ PCR
DNA - 12.5 12X PCR Master Mix (MBI, Fermentas, Lithuania). » 0.5 41 & &35!+
(10uM) > HApde FAg-KiR 3 o 4pM 313 B 54o(& = )97 o M4~ 4R F &
95C 5+ 48 & 235 =% %FI%' g F i 95°C 50 #)—Akfr 56°C 50 #)—72°C 50
PREUELF R Bid5 72C 10 248K 1t & F goil3F B 7l4odk - #7571 - PCR
W E @ * PTC-200(MJ research) » B fix & 4ok A $#11 2.0% © fE2f a4l e
7 DNA & A& A& 47 »

Primer Strand Sequence (5°-3°) Position
NLO Sense ATGAAAAAACTCTTGAAATCG 1-21
NRO Antisense CTCAACTGTAACTGCGTATTT 1108-1128

MOMP87 Sense TGAACCAAGCCTTATGATCGACGGA 87-111

C214 Antisense TCTTCGAYTTTAGGTTTAGATTGA 648-671

6. ) & F DNA T & 2 3| w1t 4
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ompl £ F]# Bl d 7 AR {8 72 ¥ > 12 QIAquick PCR purification kit
(Qiagen) it PCR A F » #-5 £ 584 bp &2 1130 bp + #:& 7 = & » $7(3730 Avant
Genetic Analyzer’ Applied Biosystems)e #7i& * 351 3 ¥ 5= MOMP87-C214 £ NLO-
NRO » ¥ 12 #-VS1-2 2 VS1-4 %38 T/ I ok o 275 HPCR & 47 305380 » 2 3

#-F i B 7] 22 GenBank (www.ncbi.nlm.nih.gov/GenBank)_+ 7 C.
trachomatis %% k4 B/IU-1226 (AF063208) » B/B-16 (AY950630) » D/B-120
(X62918) » Da/TW-448 (X62921) » E/Bour (X52557) » F/ICCal3 (X52080) -
G/UWS57 (AF063199) » H/Wash (H/UW4) (X16007) > J/JUW36 (AF063202) > £
K/UW31 (AF063204) % & 7)i& {7 4 - ¢ * BioEdit 7.0 "< gt t8 2 (7 5 £ B 7|
W o

7. BjP4L % ) LGV #hreal-time PCR

real-time PCR » 313 B 7| LGV-F CTG TGC CAA CCT CAT CAT CAA,
LGV-R AGA CCC TTT CCG AGC ATC ACT, #4*% 7| 5 LGV-Probe
6-FAM-CCT GCT CCA ACA GT-MGB - » J&i% i 5 50°C, 2min, l1cycle; 95°C,
10min, 1 cycle;# {¢ % 40cycles 77 95°C %2 15sec; 60°C, 60sec o 4+ %8 4 %
Fepmp # ¥ LGV ¢0 L1, L2, L3 = B & F 3]t - 4 2 75 7 36bp hi
% 5 901t LGV e i5 5 525 60bp > — 454k 2 FRI S 96 bp © 47 real-time PCR
Rl e 4 > P& - 5 Gimomp A& Fleh PCR » £ 1 TR Ak 4 4] o

8. By F S LA T AT

a. AT A FA D - B E S

¥R P L 2 Fompl A FleAVS2 % R % B2 4R 45 1 * BioEdit version 7.0

R EFAFH MRS TREATRII RS T KRB o BTG ]

W wrig b s A FlE 4T o B/IU-1226 (AF063208) > D/B-120 (X62918) >

E/Bour (X52557) » F/ICCal3 (X52080) © G/UWS57(AF063199) » H/Wash (H/UW4)

(X16007) » J/UW36 (AF063202) > Bl K/UW31 (AF063204)* o

b. RpFr£dar

% — = B & £ 422 NLO-NRO ¢3! 3 #3 t5 S ompl A& F]+ 1130 bp 1%

Boo % S RE £ 40 MOMPST-C214 ) 4551 3 3 tF 11 % - T R s £ 4R 4
1130bp % Fph £ B 5584bp ev] F B m ptpedtsl+ A H 5585 a4 $+ 3 (biotin)
i &5 > Tt 8 B chRFF L 48A - PCR DNAGS:4 ¢ 5 2 %% - PCR F B E# 5
25ul> } 3 1-5ul% - = R pF £ 484 £ PCR DNA# F 4 DNA» 12.5u1 2X PCR Master
Mix(MBI, Fermentas, Lithuania). > 0.4 uM & #8313 (10uM ) - H &4e FA7-KiR 3 o
FREEf IR A Y BB o BUF S AAF A B 12.0 %3 P B AR iE i
DNA g & A 45 o

c. SE G H T FFE IR T

P25 x 10° % 3k (Luminex,TX) > +4r > 50ul 0.IM 2-(N-morpholono)
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ethanesulfonic acid (MES) buffer pH 4.5 (Sigma)£ 1 mM 4% 4*+oligonucleotide ° 7 4+
B 7 enE 3t 5 5 amino#f 4r + 12-carbon linker o 4v » 3 ul3fk fie ] 1-ethyl-3-3
(3-3-dimethylaminopropyl) carbodiimide hydrochloride (EDC) solution (10 mg/ml)
(Pierce Biotechnology) » ¥ #B-4£ 422 jiczR B & » B> 3 8 F B304 45 - 2 {8 £ 4o
»3 e ® (AEDC K 304 48 - EDCF Ji 16 0 4 ~ 0.5 ml 0.02% Tween 20 > & &
323 > 8000 rpma.w 24 45 > 4 “/T‘J gk 2 4o x 0.5 ml of 0.1% SDSi= s » £ 14
8000 rpma =24 45 » 4 ,%, Fik o B to gk 1150l Tris-EDTAW % » ¥ 3+4C
ER eI

d. 73S TR i 5 i P

Heak 2 1.5X tetramethylammonium chloride (TMAC) solution (Sigma, St. Louis,

MO) #f# - TMAC solution & 7z 4.5 M TMAC-~0.15% Sarkosyl ~ 75 mM Tris-HC1 pH
8.0226 mM EDTA (pH 8.0) - 233 ul 1.5X TMAC# 7 5,000 3 #3& 17 ul PCRA
PR EIEE > B E R3095°C F ORSA 4 HF 45T F B304 4 0 128000 rpm
B 2e 48 0 2 f it o Av ~ 75 Wl 1X TMAC solution ¢ 7 10 ng/pl streptavidin-
R-phycoerythrin (Molecular Probes, Eugene, OR) » % **45C F 154 48 © B {8 ¥4k
* /& %4 3 963 ELISA# » 12 Bio-Plex 200 Suspension Array System (Bio-Rad
Laboratories, Inc. Hercules, CA)# B o % 5 & ¢ = #cE (Median fluorescent
intensity, MFI) % /p| £ 100 B 3 5Lfic @ 2. » =¥ > £ J Bio-Plex Manager 4.1.1 # %4
PR

9. su3to 49
® * SPSS (10.0%<) 448 4 47 24 F1A| 2 e 4647 ~ 1% ~ £ ~ 2 2% ~ HIVE

AET2APBIL -

103 I £ multiantigen sequence typing (MAST):
B tgpor & F 04 73Tbpehié * 5°-°CAA GAA GAC GAC CTC GGC AA™-3

(por forward) 4r5°-'®**CCG ACA ACC ACT TGG T'""'-3” (por forward) - # *5tbpB
# Fen558%bpeiit * 5°-'8CGT TGT CGG CAG CGC GAA AAC''8-3” (tbpB
forward) er’—l(’géTTC ATC GGT GCG CTC GCC TTG'®-3" (tbpB forward) - PCR
FREEEL o A ?}%%40

1. PR s 2 TS
T B {4 B A543 ~ Bionumerics 4.0 4 7 #5088 0 A gk v & B locus 0
F70ts » kAt s (http://test3.mlst.net) vt ¥+ & locus sk F]A| o I ¥ 7 #75 FHR
#r3 loci e3] Bl & & 1 %] e sequence types(STs) » 22 = S # FR2 FHRE © 2
Fok I R 154 242 A Uk f FARI ALY NCBI 2k Blast 12 4w 8l gk 514
TRERANT M ER zm_#ﬁ%ﬁ“ 2% A& o

12,30 s a1 1 -

r2penicillin, ciprofloxacin, ceftriaxone, cefixime ¥ cefpodoxime T faiw2 % A4z_
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iR e
13, T AE LS v%' = 1% F#(Haemophilus ducrey) g % 2 PCR# 7%
Haemophilus ducreyi s loci » i &1 2 16S rRNA A F] 4 ® i Pl erfhen o &
PCR ¥ fis*c+ 3 43%bp % B+ o)

HDF: CAAGTCGAACGGTAGCACGAAG
HDR: TTCTGTGACTAACGTCAATCAATTTTG

14. 4 73 @ % F(Mycoplasma genitalium) 3 % * PCR# R4t
Mycoplasma genitalium = 1loci ¥ £ 1! mgpB & F1§ % ¥ Bl ek e i PCR
F Rt 3 275bp eh i A o)
MgPal: TGA AAC CTT AACCCC TTG G
MgPa3: AGG GGT TTT CCA TTT TTG C

2 %948 B Joergen Jensent 12004 # % B fweal-time PCR* ;2 » -4 08
MOPAZ #] -

15. % & (Treponema pallidam)sfu. i & & iR
W B3 P B AS AAE S o5 500Ul AT A 5 A e T AR
W% P ¢ % > FLBEIA (Total antibody Enzyme Immunoassay, Syphilis EIA),
[gM+AREEIA (7 & 45 %% % %% CSF# #8) 2 TPPA (Treponemal Pallidum Particle
Agglutination) » RPR (Rapid Plasma Reagin) - 8 53 4 § & % - RE %L 4rid
Inno-Lia (Inno-Lia Syphilis Score, INNOGENETICS, Gent, Belgium) -

16. 4% 4 (Treponema pallidam)=PCR# i
2 47kDa #n lipoprotein % % i jpeFi& 1o 5 PCR & Ji3c < & 260bp 1%
=~ /] TPF: CAGAGCCATCAGCCCTTTTCA

TPR: GAAGTTTGTCCCAGTTGCGGTT
£ 4 ¥DNA polymerase Ak ] o 313 & 71| % TP Pol For GGTAGA AGGGAG
GGCTAGTA, TP Pol Rev CTAAGATCTCTATTTTCT ATAGGTATGG, £ 4+ 5 7|
% FAM-ACACAGCACTCGTCTTCAACTCC-BHQI1 - & j&i% ¢ % 95°C, 10min,
lcycle;# % 5 50cycles£195°C, 30sec, 60°C % 30sec® 72°C, 30sec °

17. Seegene 5 € g5 R 4 ¥ & iRl
A BTHRB S S S E R - S B - REREIRRARLE § 1

1 2 A4 i 4 Trichomonas vaginalis (TV), Mycoplasma hominis (MH),
Mycoplasma genitalium (MG), Chlamydia trachomatis (CT), Neisseria gonorrhoeae
(NG) and Ureaplasma urealyticum (UU) > (& & ¥ j&2%e03f ¥} ik &2 F & /] (/20

21



= 8%

L REHBROIZ AT E LY

54 2000 & 3 2009 # Hp - HHUHW*£$%VI VABH R e
Bl o #pE HIV 2 45 3 @ 3R 5 GJ3E £ A8 F 2 00l 2 Al de >
tefs 4 2 HIV il 475 GlHci 5 § 4p b B4t 4ofs 4 & 2005 & ch7 3
FPEE DB S > HIV & 61 » ERAE B Sl ° W 2000 & 7
PN FAA2003 E 10 P EBE > FREX T E 32000 & 1 7 R E3F
T Ak g 0 2003 & K 3 2004 & ¢ fJ‘J—""%”ﬁ:}ﬁs’z}lJig 5EA5 2008 & 5 EAT
HO1629 il B EFQE LG AT A o bl § A g st
352000-2008 =& S L E REHBEEFAG NS TR HELY
A36~164 A HRITZCHIZRELEAHF AT -BEHERE? F o

PRGN PAYT e > T RFHPREFSERERE > LT R
FHF R AR F IR 0 B Z e g IR E(RIZ) -

% 2+ 2000-2009 & % 13026),}‘51;1 |¢ > F M5 11,757 &) % 5 1,269
Gl g T 4L 5 03] o LT A Muitd 2000 & 04:1 ¥ 3 2008
#1151 0 2009 & 4 % 5 8.4:1 (F=) -

B S BT R ESE 52020 A b 0 BT HE L
g w ik 46% 3 37% o b BT B &SR Bt BE T E R
o EEARHE AT HANIS-19 R ESL KRG PR E S e
(R2=0.87) (Bl A)e &% 15 6 Bl assns n(fe B)-

2. FrEd SHEFRBRACE AL A

AERPFE CHEFRRATE T REHFARAKRDIE  F2F R
Pestit 3 31 R0 & fc R3BSHRM ] > & rimBc B 6 H A A - 0 978 1
LS AR i%ﬁg%ﬂg&pg o A BT B FROR R 9TE NS~ T
f;%%%&&%ﬁ%’Bﬁmu#%%%%ﬁ%ﬂﬁﬁﬁé&%’US

AR EEAF AR I 3 ANAEFRES
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3. HEFARL A v F A4
%3 j€2006# 47 12009 107 j& > 5% & ?ﬁm* HF R Rk
FIB2THR gk & Btk > R R A AT I E - o R A MO L E &
BlE142 84k » B~H ¥ e db 530 » T F R A202 39k cha bk 5 B
AHp LR EE S AFAER R A F G 1566.7%74.4% 0 ¥ h > 215419
B b EERS (h3.8%~8.1% > m97EBHOREM A W LG - HBXELS
14 o e w237 > STjc e & PR AT T /400 9100 -

4. 41* MAST# AFHBPR M Fj2» F i THE

BAF ¢ 1% NG-MASTeA 4] = 2 > 444 & (2006~2009) 73 77
A EERGE T A T A A B 4 4] 1130548 2 )4 (sequence type) 0 H ¥
F210§6STF § - BAHEKRS * 4 > @ 2 © 95HSTA B F 23 69tk A 4t
Fltk s i o pRFR SR R 1242 2 hAFA] > £ ¢ GST421 IR
Wk BB H = 5 ST419-ST547~ST2194~ST2175~ST2178~ST225~ST2180 ~
ST2179 ~ ST835 ~ ST2253£7ST2282 (BT ) » #-2 solbm FALer | u] (T4 45
(65 > B A ST547 ~ ST2180 ~ ST835 ~ £2ST2253 2 & 4] &) efags £ 4 B~
LT RRELA(RZ) e BT PR L HLNS FRE SHIV
(p<0.001)% %34 £ & 4 F o @ 4p ¥ R # > JH>"ST421 ~ ST419 ~ ST2178 ~
ST2194£2 ST225ch a1 & AR (8 o £ 1+ 4 33 -

kp A FERE 23t ¢ e FRlen 2] K¢ & & R HIV &
£ R R i 21 bd ¢ 0 F 6 BB A & ) N (FHRE10
) 5L B g4FF 0] w] L ST419 (n=2) ~ ST2178 (n=2)¢* ST421
(n=1)> @ EEAZLHE > F 15T ST L HT B (ST2180) » ¢ ¢
FSHRAFE -2 &G AR HARROINA AT e 5 FR T LR

2y ¥
e o

5. FEH T b4t F F AR A 3

~# 3 1 * penicillin ~ ciprofloxacin ~ cefixime ~ cefpodoxime ~ ceftriaxone 5
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A7 enfid F Mad e 825 Tk A JLikiG BB > T r3t A w o B
12N —p: 5 M A A PR T penicillin 22 ciprofloxacin s 4t 5 iy 4 6
B3 5 65.3%% 90.3% o @ £H4ER e & A4t £ cefixime & cefpodoxime
SR B F o w L 7.8%%E 11.1% 0 75 FIREE ceftriaxone P ¥ & g %
1+ (data not shown) o @ & " ~ P ~ @ B % T RIFEMLAES > 2 . 30

RAF

™y
oo

penicillin £2 ciprofloxacin chjwZ M @~ £ B 2R m £ & g d

4

R

\4

pAMI 1 I 7 HRE>T cefixime & cefpodoxime 3 1% HeE R @ A

o

T SOF R ET cefixime £ cefpodoxime 4 %] F 8.5%£F 11.7% & 2>+
5 F M FA ML R OB ERBE I R LA Y
ERETY L E R

F€.2006 & 4 1 3] 2009 &£ FyiEE 2R o H P IR 2009 £ Ak ) T

g
\4
X

penicillin s M40 & 23 64.0% @ ¥t ciprofloxacin FUE M S A7 E
O F 14 F(93.5%) 0 Flhri A fEdnd e B AERRE TR o B Y B
AABRPN K * hEEIE FER ALY B AR B W T RY 1l #
cefixime L 4 1€ 2006 £ 17.7%+ < T 2007 & 0 17.8% » @ 7 2008 £
2009 & fF 5 -] tg*E 3 3.9% ; ¥+ cefpodoxime » H_4p 02 A8 % (5.5%) -
4o@) = FTF o

6. & FB M e T3 A

- 9 J1* NG-MASTZ » 45 L Bl F Atk A FA (1) &
Ay % 7 STS473] %] 12 #b > 5 e B ¥ penicillin ciprofloxacin
eFLEE M T b A w5 28.6-100%22 71.4-100% o ST547R] A %] #13.0%% 6.1%
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% — ~2006~2009 & F % F TR 0 FEKR KRR

b % 2006 2007 2008 2009 B3t
A 7 0 0 0 8 8
(N=712)  za = 78 136 120 137 471
oA Rk 0 4 11 101 116
¥ F R 0 11 29 40 80
R 0 5 2 16
77 B4 0 0 1 19 20
¢ =R 0 0 11 0 11
(N=42) =+ m 0 0 0 4 4
AN 0 0 2 0 2
Z HRk 0 0 4 21 25
% AR 0 0 1 4 5
(N=74)  Lam 0 0 17 28 45
bR 0 0 0 4 4
B 22T 0 0 3 17 20
B3 78 156 208 385 827
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o R RMER AL AATH

A AFH 2006 2007 2008 2009
R 78 156 208 385
:k:’-_ F,,]J

H 75 (96.2) 145 (92.9) 196 (94.2) 330 (85.7)

~ 3(3.8) 11 (7.1) 10 (4.8) 48 (12.5)

A At b 2(1.0) 7(1.8)
<15 0 0 1(0.5) 1(0.3)
15-19 3(3.8) 8 (8.2) 17 (8.1) 25 (6.5)
20-24 10 (12.8) 20 (16.3) 34 (16.3) 66 (17.1)
25-29 16 (20.5) 39 (25.5) 53 (25.4) 99 (25.7)
30-34 13 (16.7) 33 (16.3) 34 (16.3) 69 (17.9)
35-39 13 (16.7) 24 (15.9) 33 (15.8) 42 (10.9)
40-44 9 (11.5) 13 (5.3) 11 (5.3) 23 (6.0)
45-49 4(5.1) 6 (3.4) 7(3.3) 13 (3.4)
50-54 5(6.4) 2(1.9) 4(1.9) 10 (2.6)
55-59 2(2.6) 6(1.9) 4(1.9) 7(1.8)
60-64 1(1.3) 0(1.9) 4(1.9) 5(1.3)
>65 2 (2.6) 5(1.0) 2 (1.0) 9(2.3)
P 0 0 4 (1.9) 16 (4.2)
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22~ oM FA TR R A A TR

PESETER] All ST547 ST2180 ST835 ST2253 ST421 ST419 ST2178 ST2194 ST225 Other STs

B R i 391 29 16 13 11 15 13 11 11 10 262

e
B 240 (61.4) 6 (20.7) 5(31.3) 5 (38.5) 0 15 (100) 11 (84.6) 10 (90.9) 11 8 (80.0) 169 (64.5)
7 RER/EEE 142 (363) 23(79.3) 11 (68.7) 8 (61.5) 11 (100) 0 0 19.1) 2 (20.0) 86 (32.8)
Aot 9 (2.3) 0 0 0 0 0 2 (15.4) 0 11 (100) 0 7(2.7)
HIV 57 (14.6) 8 (27.6) 9 (56.3) 6 (46.2) 4 (36.4) 0 0 0 0 0 30 (11.5)
¥ 5 38 (9.7) 9 (31.0) 3 (18.8) 4 (30.8) 0 1 (6.67) 0 0 0 21 (8.0)
HIV+i# 4 21 (5.4) 4 (13.8) 3 (18.8) 2 (15.4) 0 0 0 0 0 0 12 (4.6)

(other STs 3 #73 <10 @tk ficeni] &)
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Antibiotics susceptibility

All (N=525) 3k (H=709) B (N=42) B (M=74)
Antibiotics 5(%%) 1 (%) R (%) 5(%%) I (%) E (%a) S(%%) (%) E (%) 5(%%) (%) E (%)
Peticillin 4(0.5) 282 (34.7) 539 (65.7) 4 (0.6) 237 (33.4) 468 (66.0) 0 18 (429) 24 (57.1) 0 27 (365 47 (63.5)
Cefixime Tl (92.2) 0 64 (7.8) 649 (91.5) 0 il (8.5) 41 (97.6) 0 1 (2.4) 71 (959 0 340
Cefpodoxime 733 (88.9) 0 92 (11.1) £28 (88.6) 0 83 (11.7) 40 (95.2) 0 2 (4.8 &7 (90.5) 0 7 (9.5)
Ciproflozacin 50 (6.1) 316 TS (90.3) 44 (6.2) 38 (4.0) 637 (39.8) 2 (4.8) 0 40 (95.2) 4 (54) 227 6% (91.9)
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27 7 )l F R LT B (N=826)

No (%) of isolates with resistance to antibiotics

Sequence Type All Penicillin Cefixime Cefpodoxime Ciprofloxacin
ST421 69 44 (63.8) 0 1(1.4) 68 (98.6)
ST419 39 32 (82.1) 0 0 38(97.4)
ST547 33 1(3.0) 0 1(3.0) 2(6.1)
ST2194 25 16 (64.0) 1(4.0) 3(12.0) 24 (96.0)
ST2175 22 19 (86.4) 0 0 20 (90.9)
ST2178 21 21 (100) 1(4.8) 0 21 (100)
ST225 20 19 (95.0) 0 1(5.0) 20 (100)
ST2179 17 16 (94.1) 0 0 17 (100)
ST2282 10 5(50.0) 0 1(10.0) 9(90.0)
ST1971 8 5(62.5) 0 1(12.5) 8 (100)
ST2148 8 6 (75.0) 0 0 8 (100)
ST3389 8 6 (75.0) 0 0 8 (100)
ST270 7 5(71.4) 0 0 5(71.4)
ST2149 7 6 (85.7) 0 0 7 (100)
ST2400 7 2 (28.6) 0 1(14.3) 7 (100)
ST3684 7 4 (57.1) 0 0 7 (100)
ST2180 18 13 (72.2) 11 (61.1) 14 (77.8) 18 (100)
ST835 15 11 (73.3) 8(53.3) 11 (73.3) 15 (100)
ST2253 14 12 (85.7) 11 (78.6) 13 (92.9) 14 (100)
ST3084 6 6 (100) 5(83.3) 5(82.3) 6 (100)
Isolates <6 465 291 (62.6) 27 (5.8) 39 (8.4) 422 (90.8)
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%2 ~2004 3 2009 & B oA F L2 4 g H 2 AN

CT Type Total 2004 2005 2006 2007 2008 2009

B 6(3.4) 2 (4.0) 0 4(13.3) 0 0 0

D 28 (16.1) 6 (12.0) 14 (25.0) 3(10.3) 3(18.8) 2(9.1) 4(26.7)
E 34 (19.5) 10 (20.0) 14 (25.0) 7(23.3) 3(18.8) 0 2(13.3)
F 33 (19.0) 7 (14.0) 9(16.1) 4(13.3) 6 (37.5) 7(31.8) 3(20.0)
G 16 (9.2) 5(10.0) 6(10.7) 2(6.7) 0 3(13.6) 1(6.7)
H 5(2.9) 4(8.0) 1(1.8) 0 0 0 0

I 3(1.7) 0 0 2(6.7) 0 1 (4.5) 0

J 31(17.8) 8 (16.0) 8 (14.3) 5(16.7) 2(12.5) 8 (36.4) 3(20.0)
K 14 (8.0) 8 (16.0) 4(7.1) 2(6.7) 0 0 2(13.3)
M 4(2.3) 0 0 1(3.3) 2(12.5) 1 (4.5) 0

B3 174 (100) 50 (100) 56 (100) 30 (100) 16 (100) 22 (100) 15 (100)
34t EIREeA > Ay s KE-DFQ )2 D/E £+ = 62 & chh 513 -
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% = ~ 12 ABBOTT m2000rt % pF 2 & F & frdsist & = % P

C. trachomatis # N. gonorrhoeae

¥R B R EEES d C. trachomatis & {4+ # #&  N. gonorrhoeae ¥ {4 i #ic

A 2R 223 8 (3.43 %) 1 (0.43 %)
do2R 123 5(4.07 %) 1 (0.81 %)
3 2K 460 26 (5.65 %) 0
EEL 1 0 0
B3 817 39 (4.77 %) 2 (0.24 %)
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Bl >~ R F RIS > A T A 4 B IR (TW0L) & -2 ik (Neisseria gonorrhoeae NCCP11945)

Copy (1) of Neisseria gonorrhoeae, NCCP11945 [Pvull] (in silico)

Region A Region B
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