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(2)Abstract:

Keywords: Sexually transmitted infections, Neisseria gonorrhoea, Chlamydia trachomatis, molecular

typing, molecular epidemiology, international surveillance

Infections with sexually transmitted diseases remain a taboo, especially in our society.
Consequently, it is difficult to have a precise estimation of the numbers of the infected patients, conduct
epidemiological studies and implement control measures. Sexually-transmitted infections (STIs) signal
the information of individual’s health status, sexual behavior and possible involvement in high-risk
sexual networks. Patients infected with one STI have higher risk to acquire HIV or other STIs than
healthy people. Therefore, timely detection and therapy of high-risk groups can help to reduce the social
costs ensued by STIs and the transmission of HIV. There are 8 key issues of STI prevention and
treatment in Taiwan, which include: (1) a lack of epidemiological data on clinically important STIs, and
their infection rate and prevalence are usually under-estimated; (2) STIs and HIV infection are highly
associated and their control should be integrated; (3) the emergence and increase of antibiotic-resistant
STI pathogens; (4) introduction of new pathogens and genotypes from other countries; (5) high-risk
groups are nowadays diversified and remain to be identified and are difficult to control; (6) friendly and
easily accessible clinical and diagnostic services are needed; (7) more support to STI research is urgently
needed to elucidate the pathogenicity and transmission dynamics of STI pathogens; (8) behavioural,
conceptual and societal issues remain to be addressed, such as concept and behaviour of some high-risk
groups are hard to correct, stigmatization and discrimination are still deep rooted and absence of

knowledge of safe sexual behavior especially in young adolescents.

To address these issues, during the study period (2007-2011) of this project, we have constructed a
reference laboratory for STI, aiming to develop standardized and advanced diagnostic methods and
molecular typing for STI pathogens In order to monitor the emergence and spread of antibiotic-resistant
pathogens, we have cooperated with hospitals/clinics to establish a laboratory-based surveillance system,
namely Gonococci-National Isolate Collection for Epidemiology (G-NICE), to collect representative
strains, to trace long-term antibiotic resistance trend in Taiwan. We have also provided free and easily
accessible diagnostic services for large-scale anonymous screening and friendly ST outpatient service in
a hope to encourage the hidden patients to seek treatment and receive STI-related consultation. We
conduct molecular epidemiology studies to identify spread of high virulent/resistant clones in high-risk
transmission networks domestically and internationally. The findings will provide to our control division
and relevant institutes to help consolidate control measures and fine-tune sexual education strategies. In
addition, we will undertake pioneer work in whole genome sequencing of STI pathogens to discover
genetic mechanisms underlying resistance and virulence and to gain deeper insight of the relationship
between phenotype and genotype in STIs,.

Our major findings can be summarized into twelve points: Firstly, we have surveyed and
compared the surveillance projects for gonococcal resistance in other nations, such as UK, USA, and
Australian. Their experience can provide us ideas as how to enhance our surveillance system. Secondly,
we have analyzed the reported syphilis cases during 2006-2011, and found that the number of cases and
incidence rate were increasing stablely. Surprisingly, the age group with the highest incidence rate was
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not young adults, but elders over than 70 years old. Thirdly, epidemiological analysis of gonorrhea cases
during 2000-2011 showed increase of prevalence in younger age group. Especially noteworthy is the
significant increase trend in male of the age group 15-19. This reinforces the urgency of early initiation
of sexual education in school. The increase in male/female sex ratio was found in recent years and may
be associated with increased transmission among MSM (Men who have Sex with Men). Geographical a
concentration of cases in Northern area as well as seasonality favoring Summer and fall season may
provide some clues for control priority setting and resource allocation._Fourthly, resistance rates of
1,986 N. gonorrhoeae isolates to penicillin, ciprofloxacin, cefixime, cefpodoxime and ceftriaxone were
70.3% ~ 89.6% ~ 3.9% ~ 3.0% and 1.2% by disc assay, respectively. The highest MIC of cefixime and

ceftriaxone is 0.5 and 0.19 mg/l, respectively, which are still non-resistant. The resistance and genotype
data of respective strains have been feed back to physicians contributing strains. The resistance trend has
been made public through symposium and publications to aid treatment recommendation that 3rd
generation cephalosporins should replace fluoroquinolones and their resistance trend be closely watched.
Fifthly, molecular epidemiology of 1,986 N. gonorrhoeae isolates by NG-MAST delineated several STI
transmission networks, including MSM network (the predominant sequence types are ST547, ST359,
ST2180, ST835, and ST2253), MSW (Men who have Sex with Women) network (ST421, ST419,
ST2175, ST2178, ST2194, and ST225) and the networks consisting new types introduced from other
countries (e.g., ST547, ST3680, and ST4378). Distinct networks displayed different co-infection rates
with syphilis and HIV and antibiotic-resistance patterns. ST distributions differed geographically with
northern metropolotical are predominated with high-risk ST types. We have traced long-term trend of ST
changes and dissemination of STI pathogens with high resistance in high-risk sexual networks.
Additionally, we have developed bioinformatic tools to visualize the relationship between potential
sexual networks (including ST changes and resistance) and changes over time in a hope to compensate
incomplete epidemiological data and help surveillance of hot-spots. Sixthly, we analyzed penA genes of
1,986 isolates and identified 38 types, with X, XXIV, XXV, XXVII, XXVIII, XXX, XXXI, XXXII and
XXXIV types having mosaic structure. Strains haboring mosaic penA gene are usually derived from
MSM/Bi-sexual men groups, with elevated cefixime MICs, and tend to be also multi-drug resistant
(MDR). We also developed a simple and rapid duplex PCR to identify mosaic penA and discover its
concentration in Northern area. By using NG-MAST and analysis of penA sequences, we found that the
majority of MDR gonococci strains in Taiwan may be introduced in early years with subsequent
domestic clonal dissemination. This finding reinforce the importance of border quarantine. Seventhly,
we provided free and easy accessible C. trachomatis and N. gonorrhoeae, diagnostic services for
anonymous HIV and STI screening program and STI outpatient. In 2009-2011, the positive rates were
3.7-5.0%, 0.2-0.5%, and 0-0.3% for Chlamydia trachomatis, N. gonorrhoeae, and chlamydia-gonorrhea
co-infection in 13,724 urine samples, respectively. Eighthly, molecular typing by sequencing the MOMP
gene of C. trachomatis during 2004-2010 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%) in 2004-2010; E genotype is the
most prevalent genotype. The type prevalence of anonymous screening in 2010-1 showed significant
difference in male/female ratio and molecular type distribution among different outpatient clinics.

Ninthly, we have developed the method that detects six STI agents simultaneously, namely,



Trichomonas vaginalis, C. trachomatis, N. gonorrhoeae, Mycoplasma hominis, Mycoplasma genitalium,
and Ureaplasma urealyticum. The preliminary result showed that co-infections are quite common.
Tenthly, we are pioneer in Taiwan in firstly published a whole genome sequence of a MDR N.
gonorrhoeae strain TCDC-NGO08107 in Taiwan, which will be the third one in the world. Comparative
genomic works will be pursued. Eleventhly, we undertake population dynamics of N. gonorrhoeae
transmission and evolution to investigate the reasons for elevation of drug-resistance. Twelfthly, at least
5 peer-reviewed papers were generated. And many others are under preparation and will be submitted to

SCI journals soon.

Our study indicates that cephalosporins should be used instead of quinolones for treatment of
gonococci. It is essential to trace the emergence and spread of cephalosporins resistance strains. Eearly
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. We identified several transmission networks and detect a small outbreak of N. gonorrhoeae
recombinants. Moreover, we indicated that a large part of MDR N. gonorrhoeae strains in Taiwan were
derived from clonal expansion of previous foreign strains. 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. These 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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= o k@ > mtrR {r penB ¥ 5 ceftriaxone % ]ﬁr_m?‘){%&if penA A - — % < o 3 3% ponAl B

“.l
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22

}f cefixime # ceftriaxone (5% « - HRFg s Ay f P afifel gL ? oo
4;[% *}?'{g penA sk pﬂﬂ%i*\ it & tpdE 2 ¥ cefixime R E M H BiE M Z R f‘?f)ﬁa%‘f g e
e J AR P RE RSN T S AKRE P b iR k4 9 Rk s @ 4§ (clonal expansion) 5 & ¥
-3 %ﬁd AR T4 BRBEP @R LH i P ARAE TR TRY o SR
TTF A mosaic penA s s B 0 & E R~ 3] A 0F 4 14 £ 8 Fk(recombinant) &
o0 2010 Fw v W 3 22011 £4 0 R) o MAiEE ] ARE T AEL I RED T o
TR % AT 2 F mosaic PenA FHFIRT v ¢ ST MPAER RO ReEp c H O EF R
ERCRER N

DR EFR A ~ 5 2H LR PwFEE L H2L - 0 B A FRLEH R LD P2y
Rz RHBLHRHG Y BB LS BBy FENF 8 FOFH A LR A Yo Hr R
Peig 0 B FEMPBETI kA B I0R BT 2 LG5 50%TF 80% A X R A 1S T R
WMo WEEFEREZ T2 EF A0 Rt B ER  AT RRE R A BBE R AR R bl
ONRRAL 2 F R e F A e RS BER me R  R PEERE  e
B RPB o Flt o PIEH R RI(NAATs) s jis et 2 e A 8% > T3 3 &1 %k AH &
Tk W% ® & * > ]4c Roche Amplicor (Roche Diagnostics Corporation) ~ Abbott LCx (Abbott
Laboratories) * BDProbeTec'VET (Becton, Dickinson and company) % &3 % £_4- %17 p% 3 % F o
plasmid DNA ¥4 i# > ¥ 7 Gen-Probe APTIMA™ 2 12 23S ribosomal RNA % i B4 41 o NAATS 3£
WENRBE BN R R S L R M LR i RE R S S R EFT I R A ARl T
HB- HEFAaRAPHRE -

F) R 2 pﬂfl-}“‘f’d b 3739 (out membrane protein, OMP)# 4 % 19 fé ,g—gl Ak T
oo £FA 2 AFA IR E AFP IR 2 £ F R F gR FA G2 X #:B#¥ (B/Ba~D/Da-E-~
LI ~L24-122)~C# (A~C~H-I/la~J~K4-L3)~2¢ F# (F-GafrG) - % b x Fi;“JF 2
FoenTem g R BRE £ 73 AB-Bafr CHEHR (B3 F F 4 4Pl i
THosFAD MKF S mRRER LT M b fE L BEL gL ‘%“”’B‘ ¥
Pl gda® o033l L1-L3 % & =¥t = ¢ ¥ % (lymphogranuloma venereum, LGV)
g 4 dp a2 ouf P2t i FA Gl 2 DRSS g AR L ke G M w2 L
P K Ol A S AR R B S T K A P AL BT R ek
BAGHSFARGTELRLF M 108 w*f?ﬁﬂﬁP?mﬂmﬁmoﬂpp s
Fipes 2 FAl A F o S g R 9 BAFA]  Tiokm o B E Alant F 53 (22%) 0 D & Da 3 &
19% > F 215 16% 0215 15% K45 1% G35 1% HA5 6% Ba 3l s 2% & p -
FRHA LM S@E s SnAF 1 2T hd B (p<0.018)2 *F » BrR% L i 5 eny) bl
AT HEP T B A E K2 AR HEE P Rp R R FA Y- RS WA E R
SRFHRP AR A BRHLELR AT REREFF Y RETF PR EHE LRI H
EMEER S F AT P APBF LG S E RPN PR H R AT T £ R AR ok

<,



ok s LT G o % TR P AL 2 A2t 0 2 T - H AR T ompl gene 1 VS2 s

-

Vb P ERNEL KGR T AR F AT AR AR(SOP) (DM A R E R A
(2ING-MAST 4 =+ & 3] ; (3)-i# #%| mosaic penA A Fl2 € R £ fsdasy F &5 M 2 (DR & 7
EANREPRG S RGELF - T HAE 2 ) R T F R T TR LR R R
PLiE B gk o

2003 EHEBA 0 AR BB SEL FR 100 LFEET IR LT C.
trachomatis L2b > @ 3 f=¥ritpk = ¢ (LG, & » Ribthym)ahi 2 > o5 5 op bl R At § 5
IR EEE AT IIANE X2 o@}i;l])\rgﬁ:“ﬁ Hene 354 HIV & R ¥ RS S S %ﬁE’
R ] TR AT 0 fe & R4 S B TR R o B AR R 2 0 AT R
HERA T FR A2 e R Tl 54 ’%Hﬁ%*WLﬁﬁﬁﬁfﬁF%%ﬁﬁ?Bﬂi%
ot IR FEd S AREF S ERT R *%ii@iﬁimkﬁ%ﬁﬁwugiﬂﬁﬁ,@
Dliig BfhY 5 BE D E A RAL - FRMCDC A § &2 0 MSM 3 > p 3 LLp7 i
TER R FELETFF . FREE - o F7T AV A & LGV BEZ T RRE R
PR o BIRNLGV R E LR E o %Y ﬁ'{—v\' Hz B E IS F deoxycycline E > T g
BAl v A YR F R EFELET PR LB I IAHRS 0 7 R R
#Vah&*ﬁﬁ%%ﬁ%%%iﬁkﬁ%ﬁﬁ@mwuﬁﬁﬁz%ﬁ%’iﬁﬂﬁﬁﬁﬁﬁi
e e el SN LGV % > AN 4 £ o I FE 35% P EFRNFRG
8.0% - w2 hi_» 2 7 A7 S5 FDA S WHRFEP T chif ¥ 213 0 LGV e FH 1 3 o
23 F %3 AL hin-house % > i - LGV iz £ *B*—"‘*W%:‘? e MSM %3 5 Flpt 3 & & 444 MSM
FEHE A FERT o T4 LGV ehdgR| B ¥ 0 @ RE HIV )]%ém?f?h» - LGV B &4 » %7
¥ B o ¥ B LGV é,d“f‘ }ﬁﬁ'?fiﬂd’a'w_ﬁ‘—" Febo 245 80% 5 HIVA RE - 154 2 0
FoR 25~ %5 50 % 30% 0 g% CAPPFLRG 10% °

ﬂ»fj"\* FiE R FIRE A TRA Y sk Pl R p RET ) DFEE o B AT e F
KA AHFREE L A LR S F R R e LB
7 mgpB gene K3t B - 31+ > 87T PCR F % E 5| 281 bp e F1 7 B> > 7 &4 A Flig i+
RS QT BRI RERE A A AR e p L B ET I A T O D
mEREERFE- BT PR R AR AT R TR RPN A A A e 1 e 2 mgpB
AFA I pe b TR P AER I R L R MO B BB R B o S kR OB
b £ §8 (ureaplasmas) 7" Ya A= = 5 #&;E% CACARGE L B 2 - o

%4%‘\‘::‘“_*5];]3 ;\,QF,J/#,,* #?ﬁ_ifﬁf}%’ﬁ_éi%*")i’fﬁﬁg’ﬁ Q-&J—E’ﬁ;‘;;}%%é,
Eg&&%jmwwﬁyﬁ‘¢@&§?%z$%%ﬁmﬁﬁ&°ﬁiQ% A - AP E
d 34k 2 LAy Eend (LS F R 'ngiﬁ%ﬁg%%’;ﬁﬁjcmﬂﬂ%c&x
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TEE 23 A TR 0P B S BT PR E X FIE B2 R EE DERE S

%ﬁgﬁiﬂj o FIM PR o I B A S N di s «vé’mﬁ Fleac R B & 8 A 56%3] 84%2 B
° 3T RT3 11 PCR 7 3U4 o4 sV Bt g «drﬁ/? G E 0 IR RR R R - M B ASEE
RIRCER A d T W PE $4f$$%mmm*@%

PRSP RN £ R R el BT A BRI 2 B G TRA LR PA TN LRST
ﬂﬁpi’ﬂW§%l»mm#ﬁﬁﬁﬁmléww Ch o BN F - B B F R A IR

BFle &4 & - 1 g £ Journal of Bacteriology® » H 4 & 484 -} 5215 Mb> ¥ 5 - B4 /| %
39,054 bp 5 48 > % GenBank 2. % 4504 W £_CP002440 (% ¢ #8)% CP002441 (F 1) o S5 R 7w
188 WA B F AR K ) strain 52890 F 88 48 02 > I & Dutch 3] FT 48 -

EELE-H DAY FRD DB RELST R F] KT
# ¥l # (horizontal gene transfer) ¥ 3 ~ 12 2 Z& F] 3] & 2k 2 & 0B P {2 (genotype-phenotype
relationship) o A A H KA B> w8 F7FFA Y > % - > BLFATHET > 3 BLHBEDATES
EPAr2 2 214 ¢ MY hSEEAF ¥ B (repetitive element) B 43 4p B2 p A e g G B D4
PR A P R R W R R R AR A Y R DNA 2T i A A ¥ < o
SR LS R A 3R F(FA1090, NCP119452 TCDC-NGO8107) 7 2 7k FI4f L 44 » i #
RGOS A R ZEREOMBOH F S 2 B & & m A T (pseudogenome) » & {7 & 171
ek FI % (gene content)t ¥HAriig Ao AT A H T ”ﬁ%“{ 22 EIRE A 45 H TR A R B
LR ppE R LT & R RS R A AT S R B AL

B oA 4% genome fr plasmid it

FaihiR S bt 2 B By &nﬁ&%wwmﬁ4@wm@w’kﬁwﬂﬂﬁiﬁ@ u%ﬂ
WH et F 2 BEEE R R e BERFF R T FREEL ORI
Ei ASERFIPEEDPHAPKBER RO A SRR EE A TR AT T
> giﬁ'#%%'f“}f}]%ﬁ]@#‘éi\%% S REL R B R R R f-%g«)%‘fﬁ,ﬁ Pf/rf}-‘}fﬁ?ﬁé‘\“’ o AFT Y iR
HRFHRIEL B RIEFR AR FIE R R eEFE LR U2 SR B O

DR F R EA AL FERRRET BRI A G BONEETRE SR 2 PR
TR o
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S
1 FRE R B

2@3}]\ R R F AR KT FREBEFRERED IS S £ 2
RER > e 2R EHZL ILZ\I“’L%@)?H“FAW’?{*F“% iR REEAREE AR T
7 ,;]1:;\ e R AR o M FAB A K S II 4 1B % A (Creative Microbiological Products,
Taipei Cuunty > Taiwan)ig #fA5F 5 & i~ F FHHF T~ FH b F ERRFRME ~HBF L E TN
Fobo A [ FREARIE b R eMEEE S MR R RIEE T2 F/H F PCR
e B o

Fipedh 2 Fiie WL 5+ 5 # F 2% HwHM > 5 J Roche COBAS Amplicor C. trachomatis
test (Roche Diagnostic Systems, Inc., Branchburg, N.J.)er#g ] » (7 HIF 482 7 > B2 A HiER
%’Kf;"'f? t-20Ck47 » RTS8 DNA 53 2 5 A A f 5% - 55 4L 554 RPR &2 TPPA
Wl AR AR L T 5 - T0C kg o i 2 AL ORI L S R 270
PR o AR LR o ¥ hA2000860 B TE BB EFRE . V*},%% e R
fo B DIPRS00 -20C ok fa ¢ o B B 24512 120 £ 55 d Abbott m™ Sample Preparation
SystemDNA (Abbott Molecular Inc)% m2000spTM (Abbott Molecular Inc.) > p & % ik 5 B~ & Sop)p
o2 F 8 R R o
2. R~ k2 $ 88 DNA eh5 B

fo )~ #EtR3% % £ * PUREGENE DNA Purification Kit (Gentra, Minneapolis, Minnesota, USA)
EBDNAff 2 2 0 hst % A2 % 123 15> 55 BRI 0 HE HE2ml PBS B » 4~ 10-15p1
A fREE O BON37TCE R 2 13,000 x g #ru 3L 42 {8 0 2 % s -}%’-;‘,’E ; #t » 2 ml Cell Lysis Solution °
#-lmre p o Fo s T A R e crsc %k o 2018 4e ~ 1 ml Protein Precipitation Solution > % & & # 20
#5513,000 x g 3= 104 45 P~ 1 35 g4 ~ 100% 2 3 A% @ DNA Tl 5 7 70%IFpE 8 18 > 4 » 50ul
¢0 Hydration Solution ;& DNA % -k o 24 3k & 34ip] DNA énfT £ » 73 30-80C » fp fRin 2 2
7 g 4 3 B ik 957 & QIAamp viral RNA minikit (Qiagen, Hilden, Germany) % & » 3P H 3 p 3
Fa TR AR E S R AT A DNA ¥ 5-0f % o 8- DNA k5 0-20C ka9 i 9
B e 7 o

3. % "5 "4 T & & 47 (agarose gel electrophoresis)

& * 2.0% (wt/vol)erizf 77 ¥4 48 35 e 1X 0 TBE % 3 % (0.1 M Tris, 0.09 M boric acid, 1 mM
EDTA [pH 8.4]) 100V i& {7 £ 74 1~2-] FF 5 9B 154 &b » 3 v 4G k2 % Bt o

4. % fiF3\ F X (pulsed field gel electrophoresis)

3#& : Lysis buffer : 10mM Tris-HCI1 (pH=8.0), 0.45M EDTA (pH=8.0), 1% N-lauroylsarcosine, 1%
SDS, Img/ml proteinase K
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TE buffer : 10mM Tris-HCI (pH=8.0), ImM EDTA (pH=8.0)

(1) plug ®i7: & ﬁi B & AP 37 CE % 24hrs {8 0 2B~ ﬁ/%i Lysis buffer # jp|H i sk &
20%r4 3 B 4T ER & 0 #5938 £ 15 3-300ul e »~ 300pl Seakem Gold agarose 1% (7% *+0.5x
TE buffer) » j2 & #54 {4 4c » plug mold } (B4 # ¢ A4 ) > > 284 % 10min ™2 + & 3 527
#-plug 44 1 18 & »* lysis buffer ¥ **54°C 52 i 44 2 150rpm 2 ¥ 2/ fro £ 12 MQ "k &3,
= B 15 10min » TE buffer £3t, % =t & [§10min o {4 4c TE buffer ¥ **4°C i35 ° # 71 "2
#17% % Spel i& {7 -k o

(2) &% 2 & plug: B KA Z hHz > F LT SRHE T R L 3 BFR 2 AR T o f2g Seakem
Gold agarose 4 % 250ml 0.5x TBE ¥ (0.8%),#cik %5 v £33 f2 ~ # % % 10min ** 22 0 B3 -
K gel » "8 250C =+ ®% > ¥ 7 2%} comb e # % 20min 2 {$ % ¥ **4°C > 10min p 4°C B~
21153~ comb > well }4:0.5% TBE *»if § = - & plug % » well ¥ 30.8% Seakem Gold

agarose 3 ~v plug " ¢t 2 7 I
(3) &A1k Z120V-90V T & - & & 120° > 60-700S % 4% 4 # » *70.5% TBE buffer §566 hr °
(4) 24 2 3 4 : Et-Br 1.5 ug/ml £30min > 2 % 30min -

5. B & F 2 &S REF & 485 B(nested PCR)

HmiE Rl AR AT e AL v Yo ¥ - SURPF £ 480 NLO-NRO 931 5 #3415 1 ompl
A F]F1,130bp e % £ -PCR F &% # 5 25ul> p 7 Spl # 8] DNA(50ng) > 12.5ul 2X PCR Master Mix
(MBI, Fermentas, Lithuania) > 0.5ul & #8313+ (10uM) > H &4c Z A7 KR 3 o 3 bga= 4o 12 F BI5T
544878 & 0350 IR R F B94°C 605 —Ek{r54C 60§ —72°C 80 R &t £ F Jio Bt 5 72°C
1058 R 66 £ F R - %= =X Bps & 482 MOMP87-C214 enp ﬁﬂal—r Rt % - R pF L4
#1,130bp % B & R 5 584bp ] BE @ gt FR¥til G B H S G 2 4 % (biotin) 2 &F > Flpt (F
ehps £ 484 F PCRDNA 95’5 ¢ 5 2 4% -PCR & B3 M = 25l M 23u % - R s £ 484
$ PCR DNA > 12.5ul 2X PCR Master Mix (MBI, Fermentas, Lithuania) > 0.5ul & #3515 (10uM) > H 4
fe AR G o ARM SIS B FAeT A ATom o B A A R F ROSTC SA IR R 0 35 Ptk DR LR
95C 504 —>AEf56°C 504 —72°C S50F B e wt & F i o (s 572°C 10~ 4% 4 £ F i - PCR
¥ E i * PTC-200 (MJ research) % fis £ 4k eng #1120 % ¥ FE3 P23 182 (7 DNA T4 4 47 o

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
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6. B)Pgt 2 F DNA 25 2 ) u| #

ompli F] F B i d § a8 7% » 12 QIAquick PCR purification kit (Qiagen)’ it PCR A&
P -5 E584bp 21,130 bp F #8i& 7 =B 4 17(3730 Avant Genetic Analyzer > Applied Biosystems) °
#0f6 * 551 3 4 5 MOMP87-C2148 NLO- NRO> ¥ 17 #-VS1-287 VS1-4% # 23 & ko944 1PCR

A RGBT e B e P o

#-F R B 7|2 GenBank (www.ncbi.nlm.nih.gov/GenBank) !t 7 C. trachomatis %% Ftk+4r 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) - &2
K/UW31 (AF063204) % & 7|2 71 ¥+ o ¢ * BioEdit 7.0 $c 88 {7 2 £ B 7 ¥ o

7. ®jF 4L % ] LGV #hreal-time PCR

Real-time PCR #1i¢ * g3l 3+ B 7| & W §_ LGV-F CTGTGCCAACCTCATCATCAA, LGV-R
AGACCCTTTCCGAGCATCACT » #£ 4+ % 7| 2 LGV-Probe 6-FAM-CCTGCTCCAACAGT-MGB - &
B g 2 5 50°C, 2min, 1 cycle; 95°C, 10min, 1 cycle; & % 40 cycles 7 95°C % 15sec; 60°C, 60sec 4+
$henE 2 Fenpmp A TP LGV e0L1, L2, L3= B i3] — x4k 2 75 5 36bp 4k % - 9512 LGV
3 Ty 7 5 60bp 0 — AR 2 R 5 96 bp o 4 real-time PCR & R|F {2tk 48 > R]iE - 95 £ momp
A FFIPCR» £ TR A A e
8. HIFHL2 B 5 £ e A3 A3
(1) 4573 AT s - HiF e

amk S GBI Ay~ ‘p%]” ompl & Flen VS2% B % fx 2 K 34545 41 * BioEdit version 7.031 8 2

EERAFPEERFFES > T RETR RS T R S BTG AN o i * g

A Fshs4eT ¢ B/IU-1226 (AF063208) » D/B-120 (X62918) » E/Bour (X52557) » F/ICCal3

(X52080) > G/UW57 (AF063199) » H/Wash (H/UW4) (X16007) > JJUW36 (AF063202)> &2 K/UW31
(AF063204)*" -
(2) R ps &4aF I

¥ - = FpF &4k NLO-NRO 313 %5 t5  ompl A %) 1,130bp 5 F o % = S &
F¥ & 4811 MOMPS7-C214p 4531 + H#3 15 4 % - T HpF 484 1 1,130bp ¥ £ & & 5584 bp
Gl BB @ L FR RS A S 2 $ % (biotin) i3 4F > F) L 17 B e 5 £ 484 £ PCR DNA
5 € 3 A 4% cPCR F REAH 525ul p $1-5u 8- X RpFL 484 F PCR DNA & F
DNA > 12.5ul 2X PCR Master Mix(MBI, Fermentas, Lithuania) > 0.4 uM & &35!+ (10uM) > H 4
ARG o P REE G AR Y R R o BT L4RF uchA b 12,0 %I ra g A
DNA 7§ j# A 47 o

(3) 43 A IR 450 sk
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#~2.5 x 10°2 3k (Luminex, TX) > ¢ » 50u1 0.1M 2-(N-morpholono) ethanesulfonic acid (MES)
buffer pH 4.5 (Sigma)£? 1 mM 45 4+ oligonucleotide ° 35 4* & 7| éh3k 3+ 5 .5 amino % 4c }
12-carbon linker ° 4¢ » 3 pl IR fie % l-ethyl-3-3 (3-3-dimethylaminopropyl) carbodiimide
hydrochloride (EDC) solution (10 mg/ml) (Pierce Biotechnology) » ¥ #-#5 422 jiczr 2 & » B30 %
BE B304 4 0 2 (8 4 23 W ImFe W EDC & B304 48 - EDC F 16 > 4 ~ 0.5 ml 0.02%
Tween 20 > 8 £ 323 > 8000 rpm =24 48 » 4 "% ik o 4o~ 0.5ml £70.1% SDS Fik fé o £
128000 rpm #2448 0 2 “f_ Frike o Bt B3R 1 50p] Tris-EDTA w % » ¥ 304°CH 5 iz o

(4) i 5 Mok L e )

HezR 11 1.5X tetramethylammonium chloride (TMAC) solution (Sigma, St. Louis, MO) i
## - TMAC solution # 7 4.5 M TMAC ~ 0.15% Sarkosyl ~ 75 mM Tris-HCI pH 8.02 6 mM EDTA
(pH 8.0) - B33 ul 1.5X TMAC # 7 5,000 3g#3r 2 17 Wl PCR 2 48 £323 » ¥ >tes §3195°C
FORSA 0 B FA45°C F 304 450 128000 rpm A 24 450 2 f Git A 275 ul 1X TMAC
solution & % 10 ng/ul streptavidin- R-phycoerythrin (Molecular Probes, Eugene, OR) » % *45°C ¥
RE154 48 o B fs B4k A & B[ 4r 3 9634 ELISA # > 12 Bio-Plex 200 Suspension Array System
(Bio-Rad Laboratories, Inc. Hercules, CA)t#&ip] - ¥ &3¢ & ¢ = #cE (Median fluorescent intensity,
MFD) 2 B £ 100 B 5ificie 2. ¥ =% > £ J Bio-Plex Manager 4.1.1 #8478 % -

9. %L 5
& % SPSS(10.05%) 318~ 47 A FIA| 2 e R AEs ~ 2% - B8~ 2% ~HIV R 2 2 F 2 4pRB 12 o
10.-;#:1?5 £ multiantigen sequence typing (MAST)

# 15 por 3 Fh$ 737 bp B £ it * 5°-"CAAGAAGACGACCTCGGC AA-3 (por forward)
5°-1%CCGACAACCACTTGGT'"'-3> (por forward) - # t§ tbpB A F] %580 bp & g & *
518 CGTTGTCGGCAGCGCGAAAAC'®-3" (tbpB forward)fr5’-'®**TTCATCGGTGCGCTCGCCTT
G'%-3" (tbpB forward) « PCR F fig i i 32 3 4 < e’ o

1. PEASVHE TREE

#-T B {4 B2 4% ~ Bionumerics 6.54 178048 0 gkl bt ¥F B locus 05 A fS 0 b
(http://test3.mlst.net) " ¥+ & locus gk FA] o & 2 ¥ #75 ];ﬂ’]‘%“ry loci e %] e & 5 B B eh
NG-MAST 3] %] » 22 = o FpFth2 R R o b i 2 7o i s ]\;;F] FaEEH «v%’iﬁm 1] 5 d NCBI
.=':J%BLAST.'4"T\T'—,*15.ET]‘«L?-,aa&ﬁ—]“rp I 4 Z]}’]L_%ﬁ’if'“’i"ﬁ°
12 s P 42 )

2 penicillin ~ ciprofloxacin ~ ceftriaxone ~ cefixime £ cefpodoxime % 5f+is % A4ziplzE2 o

Ceftriaxone £7 cefixime - 14 E-test ;p|H MIC -
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13. Seegene % £ 1295 T A A3 iR

AFRRATHRPNS 2 5 FE R - 53 AR - RMRRURRAZLTE 27 T A AR
8 : Trichomonas vaginalis (TV), Mycoplasma hominis (MH), Mycoplasma genitalium (MG), Chlamydia
trachomatis (CT), Neisseria gonorrhoeae (NG) and Ureaplasma urealyticum (UU) o 4 % 7 j£2%3f %%

AR I UL e
14 2 A FIM LA LT/ DNA P2 s

AT AR FIMGLCHEP < § A ¢ < 2 Illumina/Solexa GAIl ' -~ = & 2/ » H F
Fit o A4 et £ B8 B(reads)R] 12 CLC bio #i%82 2% & & contigs » £ # 3£ A>1 Kb ¢h
contigs 180 % o #5fiz £ % © B~ (¥ e715k & [B] 3% (optical mapping) % # [ p A8 efgi 1 B » A e 4
% 9B 7% & GenBank » 7% ¢ 4 > £2,154,835 bp (% £-5. CP002440) » 7 4239,054 bp (%

5. CP002441) > & p 7 F 2,1514c45 1% B 2z 5% 3§ 2 (open reading frame, ORF) -

15 HF2 1 RA I

AR 2ATIRBEG > APE N EIHECRAFIME S P L 4B ] RS B e
B R - 2 FAIHT 0 A ENHRTATIER A3 ok THBE L MY GSBEA PR
(repetitive element)® #4p B > & 35 DUS (DNA uptake sequence)* H ;7| DUS1*® «~ dRS3% H 77 7]
dRS3 NI~ 12 2 ~3“Lf#§>~7'r§ 3~ £ B+ B & 9 CREE (Correia Repeat Enclosed Element)’’ » p 7 34 i

SR EERENAS T AR E AP R AT TS R :xzk;gug{%ﬁﬁ\
P4 2B DNA 2 7 i A E4 o %= » 2 % GenBank } @ % 2B 3k F(FA1090,
NCP11945%2 TCDC-NGO8107)it 2 ZA FIW A 7L 4> T R-23k P 5 TR P Ra & = FRIH# D144
M ALY H LA RRAFHOETN G 2RA e AL H R v ), i s 2 1T FIN O e
MG B TR A 4T o
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ERRNES 1
L FEpppole A v 804
52000 4 3 2011 4 O 9 thopid 4R GIiE 0 ABE T e o #;ﬁ;ﬁqu@w %z d 2000 & 7

T FAD203 40T RE 10! HAeEDFE LT 2004 ¢ 5E Iﬂ.}ﬁsmﬁﬁ:‘? 5
ZOFER o SR EM T D 2006 £ & {5 X G iR iR S codB A 0 32 2010 & 3 7 < i T I}ia [EUF ;20

ET TR o JrE 2k F 0 2010 4 S AATH 2,265 bl B2 R LF L 98 4 ik
32008 {02009 # g 4 FE L F A 702 92 L F A L 2 ABH(F ) o

A 47 2000-2010 EHppH bl Al T AT BRG HFUPEOESERER G > vEE N T
FO P28 ) RmbbIF B g o 10 P EFFED S BT F A TS
(®=)-

%3+ 2000-2010 & £ 15,658 ¥ § 4235 14,170 ] » =425 1,488 b » & =8 12 20-29
FRzop s b o b g bl 452% 0 @ F AR bl E R A Gk g 3 o § s blds
0 20-34 2o B> b F 42 0] 65% 5 & BRI A F 4 1529 2l B o b R 6] 51.3% o B bk
b g Rt L1120 (- ) o b2 § ARt 2009 08701 PBEH B 0 vk 14 2008 &
111.9:1 (R =) -

BLE 2000-2010 4 s s 8 2 F2 1 o B¢ Belp A & & 80R (15-19 f ~ 20-24 & ~ 25-29
o~ 30-34 ghfe 35-39 B2 g2 B G ORP RS o b T b o g 4 R AR R
oA uERNEe AfeBe &9 A 2SR 2B A FERAp AR > R Pl 28R
AR e 4 A% o

41»':‘

F_*

9 fL it s OB 2 % B 2000-2004 & [ £ G 84 35 % LA 0 ens{ 4 0 % 14 15-19 & fr 20-24
BESK T 14 B0 11 B es4e > B8 240k 4 F 458 2 e o 420042007 £ > & 1 & &
WA 2B A F IR R fodB At o £ 20082010 £ 15 0 4TF AR g E 5 1.4-16
AR S E 2024 Afr 30-34 A AR R AcenigRRE B ERR LA o FHA 2
20002010 & ¥ 12 15-19 & &8 2 ks 2 5 F 125 B2 b G Mt 25 5 2024 &
4 9.5 22 B (Blz A)-

b

@‘“ =

L G0 20-24 KA 2529 K £ 8K R R 28 2 S 2000-2004 E T F 4k 0 A Y
4 28 2 5 @it ;@ 15-19 & fr 30-34 & & 82K P 20002003 & ¥4 5 124 2.2 1 i 4o o
% 35-39 A s 4 K S L IR b0 & B 40K £ 2003 2 2004 HERS A E B 1423 3
T AR 0 2005-2010 # FF 0 15-19 ffe 30-34 s 2 S 24 84023 Bt 2 o &
2006-2008 & + 20-24 & 5 2529 f i 4K 2 B % 0 NMT HARE 0 @ 62009 & 0 A S

e 2.7 B4 1.8 B 0 2010 £ plHH R o B A &R A FABE G B o L & 2000-2010
ER 1519 R E AR 2 A S T8 Bh A 5 2024 A AR G 42 B2 H 4 (Fle B)o
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2000 ] 2010 4 [ 0-5 f % 523 4 s bl L BT Wl Co & EIDAALE 10 6] > £ 9 10 K% -
Forwag b o EERBETR ARSI N S0 o T A RATE 92 (28
F\)g’j”::ﬁf‘aﬁvlﬁ' gﬂqﬁfg{’*\‘waj"‘*v%Jﬁét)\%%iﬂ#m@%i""*

2 BEd 5L PRI AR
rNERFFFE LB %f),%fl’%b’%@ T T F AR E 2011 E 8 297 A& 2 T B3804k
AR & FRlbeors 5 2150 FE k24 B 1,986tRM A0 fEE EmlicE 2 % LA - 22008
ENUT LN 2L FREP T S LR Tk ‘ﬁfﬁﬁﬁaﬂﬁwzoosﬁu EHr12oBEF R
Arfe o P AR BT R AR R S o M S AR S ER AR B G mEe 3R
C L |8 7§ Fﬁymé’u}a o

et AR TR L FFRE TR AR RS % > - 5 STA N ETS
PR G v RS ARSF R REFFEL T ETT 1T B2k

3. HEERL A T B A

B 312006 47 FI2011£9 7 j 2 5 & FR BT F B Y AL Je b P 1.9861R TR A AL
o op A ARTAIAZ o R AR L E P RAIIIS4K » o E Y e 8 530k 0 &
FIRAE20T 39K hE &K 2R BB LR RH AFER F a0t F 9 1£66.7%76.9% T - t15-19
& _";i R 13.8%-9.3% ] A 47 P B mmﬁl B g p AT s F Ll ek 53 10: 10

4 R FRFRA T A
# #) penA K F4E ¥ o0 penicillin-binding protein 2 (PBP2)® #L3 F &2 ik i (23 & 4p
BB o e R R R ATRR L RS PBP2 R AR A G 38 BAIN (I3
XXXVIT 4] 29969, ¢ g4 - GorfAfa b, T LA RN h o iR 8 KA P Afoi@
AL BR) o S T 0 & 84 e HE(mosaic structure) <0 penA & FH-i 17 3% R A H
penicillin ~ tetracycline ~ B-lactam % #f 2 4 ey e |4+ g3 5 A4S 38 12 @ 5 XNV XXIV S XXV
Xmm~mwm”~mm\mm\mmﬂommvammvwggﬁﬁ%%ﬁ,@zmxﬁﬁ
A 17+ B+ 1 mosaic ¥ non-mosaic penA &2 PBP2 VPl %A 3 F o @ Bl- o MIC E A i
Bl- 421 12 gy o @M+*f“%ﬁpmAﬁﬁﬁ%Eﬁﬁ&i@#%*wﬁwﬁ%ﬁﬁ
4 # cefixime % ceftriaxone T (2% ™ » Bl A ¢ 7 640 th 2 2 % 3# 5 E-test B33 % % »
AR P2 B U< 0.25 mg/L > 165 & mosaic Ftk(e 7 = BAIW)» H P £ 254k F 3 025 mg/L >
#liE 15.3% 0 4p ¥ 475 R non-mosaic Fta ¥ = 2L F ATE T S m[;]#\ LG AR o Bl B
% ceftriaxone 2_ E-test ip|38% % » %3+ 714 $k > # 3 mosaic 172 k% non-mosaic 544 tk o a7 {4 B
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U % < 0.25 mg/L > P % B ke 8 & 5 0.19 mg/L - Bl C & 77 mosaic £ non-mosaic f]th2
FF i MICsg 22 MICgp2. £ B o d PR EET o P T F*’J'lé%'\ \Eﬁ#ig'ﬁﬁf%ﬂiii’fﬂi

¥ 7 mosaic penA R FlFa R E F R OEFERE P o anE B L FHF L

% 4734 mosaic penA F Flerk T8 A F 5 S 553 2006-2011 £ 9 7 b F R A T 172 $hA A
PR(X ] 143 $h~ TW-05 7] - AL XXXIV 3] 28 th~ B 6 A% 1) B 245 p B 5 b 0 3
F 131tk BT 762% &g W )0 B 8 BRR R B EFTAH B 105% 3T BRIE 5.2% Se B 5.2%
FEFIRE23% 0 11 E ZHRER0.6% iR EPHE LT OAPRL LSNP TFRREDAS OFRE P 863%
(I3/131) 8 @ d Fe7 ~ FEFF AT NG BRBH LN Ligd R 24 i5aE 2

L R .

WA B A F K g S penA A W EER Ak ¢ S 384 19 3 non-mosaic 3] W] > H ¢ 1 XX
A1 397 k5 B % > XVIL A 384 Ry =t 2 » MM A| 275 R & % = 5 HFRE @A E > A8 A
BPE Y 8 F e B AT nTW-01 273 Atk » £ 34 174 b » 3 2 PR 2006 # 3] 2011 #3525 >
T RGhE SERNE BT eE A DG Atk e v R BRI (174 P D 159 R i
penicillin ~ ciprofloxacin 3 i > (g & & F# 4, ¥ cefixime ~ cefpodoxime ~ ceftriaxone B % 2 &
FLEM) BTV R Bl o DAREEFFML -

WIER AL R] AR F R 143457 7 X Al penA S F TR £ ¢ 81
¥ cefixime ~ cefpodoxime ~ ceftriaxone ¥ 3 fa#i? % d 4z p3E P T MFLEM > ¥ 10423k X A penA
MF = B ERIEFRG ERATL S P B o @0 XAl e E R0 5 A73] mosaic structure
R 0 2010 F F R PE k-2 %‘rfﬁw L% TW-054] > &4 (2011)& @ » s bl 83 4 7 15 &
PART RS 22010 EF A% N0 ARPFR M'J s b tn XXXIV 4] o 5B vh A 7
a2 ST Alwldh2 (6 > # M- 3] penA i3 7 i A M RE ik /¢ F 7 0 11 3](non-mosaic)
o X A FF 2 AT 2 184 4 éhE 2 ik(recombinant) o ¥ i3 # Fik ¥ B3t NG-MAST ST4378
Al %] & iF MLST F 5 {6 ¢ £_MLST ST1901 &| %] » g2 ¥ 1 2| %7— | 4] B3 (outbreak) g
TEFREY R RFRFs J HIVEZRAZRREAZRE A LRE © KEHRFEL
BRgH B FERLE - i%ﬁ%‘ Bl AR S LA - BELEDEN TG B % L mosaic
PenA ek 7 (% ¥ dv © 5B 447182 non-mosaic PeNA 1 & ek Fe B RN 0T 2 22 0 £
Bk e R TRl P B RREN DV RE R FF A EOR G TR o - HEERT 2D
FA L BF 2 ST R E Lo

5. 417 NG-MASTA 4 # BN 3 {2 A 3 it o 8

e hFTE 4 1% NG-MAST 4 )= 5 > 441 2006-2011 & o B4 Mikie (7 4 714 400 5
PREIL AR BT I8 A & hA A 0 # ¢ 51STA21 NIt S ko F > B = 5 ST419 ~ ST225 ~
ST3684 ~ ST2175 ~ ST2178 ~ ST359 ~ ST547 ~ ST2179 ~ ST2194 ~ ST4378 ~ ST3680 ~ ST1971 ~ ST2253 ~
ST2422 ~ ST1614 ~ ST2180 £ ST835 (B~ A) = o = 4ol b 2 i (7 8 LA 39 ST 2% 4 ff &
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WAt Few o> FILR 4 ST547 ~ ST359 ~ ST2253 ~ ST4378 ~ ST3680 ~ ST2180 ~ ST1614 ¥ ST835 i 8
BRI GmE LT PR EEES L 8 P L AN ERY RS HIV 22 S FES
oo BELR P _ST835 0 w4 2010 & & A 3P| 24k 2011 £ 22 AAAF R 27 4 °
ARH B A BB g2t Ap K > ST359 A K 2010 # A= 3 3 e > F pr T B P S A S IR o
#B ¥ T; ' &% ST421 ~ ST419 ~ ST225 ~ ST3684 ~ ST2175 ~ ST2178 ~ ST2179 ~ ST2194 ~ ST2422
239 BAW A AR B ER L 2 o STIOTL R P # e /B &2 B 18 chFA thiicAp T > B

5 aningm PRt A fu 28 g AR e o

d Bl- A¥ L 8 BB R/EEENST 3w » ’ST547})'€',?I“E'/§‘FJL e i & ST 31w >
® A 20060 EF G oBod & A W2 {8 FikEE bnbE o 0 B D] 2010 #igF] w2 % 2 L5 ST83S5 fr
ST2180 B & 2007 & £ § ﬂtg;:,w‘éa\,agﬁAlﬁé”‘J B2 - o e "{zvﬁi&f@@/}é\ H¥ ST2180 4 3 &
2009 ~ 2010 & " #% §* o @ ST2253 % 2007 & S 3R H #icE B2 2R > > #r e 2008-2010 & © 3% jir
Pk ST2180 = 5 # e %] » fv A 2011 & B E 5 1 > ST3680 2 STI1971 A A 2010 & ¥4z » & &f
345 Pyl R ag_ST359 %2009 # 6 * % 0 12 8 2010 AR Arilig 0 ¢ KGR/
M EREY s & STA|Y -

STAI W &% b T § 3 Fens F k- B B ¥ 23 770 a(ik 1,986 th138.9%) » ¢ 204
FST AIBERES A3 FF % ~L R o5~ - F A% ST225 fv ST421 5 5 % > B
Fen ST A Bse R A o B > e A BB R T 2 40k o 640 ST419 (n=93) A M 7 » A
PlgE = IR (n=3)c EEFRLL DI A0 F e ST359 P kg 30k % 5 B (7 LRSI
/M EHFE AR PREY G G EEY e T g Rz — o

o vb o A E R ERID] ST3680 7t (2010)# 24 i & ) E 1S > o BIF A 40 0 T 2011 £ 4 0

Ko RAEED 25tk dpl ALY - B AR o S B ML - ST3680 F1 5 ¥ X A3 4o

FiipenA AT A B A WG L F R G FRELBICOE G R EFRE TR T TRLD
W RRE/EREE R b L JHIVAER SRR AZRY 0 A BF A GRS

MBMEL I ST AW Y > 22 2010 #48F 4P < RE R R R > @ ST419 2 ST2178
# RS B EE R 9 ST2194 B2 2% 2006 3 2009 & 4 ficd 4c 0 2 %2010 = 2011 # ¢r & i= e
Fltk o ¥ ¢b ST3684 A E_{ 2008 & % & = @ Fk > 2009 2 2010 & i% w3 40 > 2011 & ¢ AlRH 3
E L0 o ERAE I8 AL & ST AIY A 2006 # % 2010 & #c 8 2 1 > ¥ 0 g R & A u B el 8 ¥
FREFARCER S EEd LA E G R T M 2 BRI 2 e
F-26 > AFPTEIPIREIE > G EAPELZRREAL BN 8 {2 d e
2 BRZMHF ST A B"EFF R A% > T ¥ BEFRF 45 - B~ T RITT £ & ST 4] %2 %
o ML RIHST Al R FE R RGP OB AR AL REF L F LR
FoAkT g BB AR
(1) ##}233 (¥ # penicillin & tetracycline j % {2) 1tk (Class 2, ¢ 7 ST421 2 # ¥ 5 ejiv 2 3],
£ 359 4R)erib e 5 5 0 B¢ 3384k % § XXI 2| non-mosaic PBP2 ¢ iz B Uil i B

20



?#’Lj\’ﬁ ’ ‘:E'Jf—ﬁf.'?f—j kb}gj }_-@;,_,ﬁi PEER o FH W micn R }%vl]ﬂtﬁﬂ =z
RO PEPEFEFTR T EFYiFEKT E - a ST359 (Class 15)5 2010 & ¥ il g Sh4= > BE R
k’%ﬁ%ﬂxﬁiiﬁfﬁlk{#p{] s fgﬁ:}Lﬁjﬂéngﬁ@ l_’{‘],g)/ﬁj;’.‘/;_)\;}.;'iv o

(2) Class 4 (ST835 2 # j=2 A) £ 3+ 161 $5077 $x% 3 X 2] penAciz— #74] # 12 ST835 1 3R & 2007
&ﬁéﬁdiw%iﬁvﬁmﬂﬁSDBO%ﬁﬂ%~SB%4Eﬂ%wﬁwwiw%—ﬁSPﬂwﬁ
AELE NIRRT PR o L E R R A ST835 3] 17 $hit 7] 94.1% (16/17) % 3
A % L 1 penA L F]» ST2253~ST2180~ST3084 + £ F 95.4% (21/22) ~94.4% (17/18)fr 87.5%
(7/8)cim % 1t G4 § X 4 penA-ST2175 Al 5 #7k-47 k7 38 $(80.9%)4 F TW-01 44 |-
% non-mosaic | %] o P A0 B2 2R F] L Fo i nl Fr fr'%g FRfie & 4uag B 0P > @ A # Bk 2009 & 47
P WAIR F BB R EH e R 0 £ EQOIL E)dp R R BRI R

(3) = = #7if e TW-05 A - AR 4 (ST4378) - Class 39 » °d ST4378 2 &2 H 5 1 f bp £ & e
ST1407 (B ehi & AWz - )3 BA Bl > KL FL &3 $7dfE [ 59 mosaic & non-mosaic
PenA & fa ) B4h R SF 2B F T ERDE R TirL v—’f{'»/E FEH DS B
B2 [ v (bridger) » £ ¥ -2 b2 87 o ST3680 7= 443 %] > & 5 X 3] penA ¥ miF i
gﬁ’ﬁiﬁﬁ%iﬁﬂw’ﬁﬁﬁﬁﬁ$$%%o

(4) 2008 & % Fde > 2% 5 A AL LB ~ 2R SHEE © DB S R )L
RS IR N G R RS o B AAIRE ] B2 BIhE R DR(AT ) k4 A
- By A ER—— P WRPIERG TR FE ViR BB R d R SR
YR Gk g5 A L \ﬁfﬂﬂ»'giwﬁ@yk%i:’@.“Hék%jja&m?’Elwﬁa«-‘%A.JWﬁr%
By FR vt $h2 18 0 23 i B 3] - By Hend gt

6. HFEHE FIL R NEFTR LT

A& 7 1 * penicillin ~ cefixime - cefpodoxime ~ ciprofloxacin - ceftriaxone+ 5 % f chied % A
éf’iff—‘-?’]’L986’H\T§’& S %ﬁ\-ﬁ:ﬁ%\@ (& #;—bé"?‘ ¥ R o A ’]t‘?‘:"— & 7] 3 2 o :f‘f@g A —‘; - /‘?/ﬁ: ﬁﬁ*%‘éf'r&
penicillin¥? ciprofloxacinff 2 (2 vt 5 15 2 W] B E 5 66.7%2 89.5% @ ¥ EE 32 % 542 # cefixime
22 cefpodoxime e 120t F A ) % 4.9%276.1% > $fceftriaxone g8 % |27 " i F AR £0.9%2 1
B g~ P s TR P R G 0 & 3§ penicilling® ciprofloxacin b A H T
3 ER e 7 F #p4d & cefixime ~ cefpodoxime & FidF 42 FFR 17 A 308 % 5 5.0%% 6.6% 5 B F
BA B RE R B R L SR 0 B2010 1R AH{ S0 R 515.6%-6.6% > 2%
520114 vt vk 5 o i Flgp Gl 4 0 P S 2 B FERFRT S L 0 0 F R
Szt B P IsL LR o

B4 5 A& k) SR b bt FB PABH 2 A 45 0 20104 4932009 - penicillin
1 H3.6% > FpIE A& Ap42 & cefiximekt fir + # 0.6% > ciprofloxacinfrcefpodoxime i {4 AB 4t 7]
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T REILT F R A "v'J 7 3.8%fr2.2%¢%% % > ceftriaxone ] 7 & F B L FR IR 0 2 SR
HE £ M2 Fbko &4 & RQOIIEL9Y ) > SfEFLd F 2 Pl B ABR ¥+ J3E 20104 | 15T % o
Toeb o B¢ 2 BILE R F § mosaic penAZk FIZ ik FF A 6] 0 7 128 I 3 ciprofloxacingu
ZAp% 2 ob > # i F2 4 penicillin ~ cefixime ~ cefpodoximefreeftriaxone 7% # 48 % &2 7 § mosaic

PeNA L F] 2 ik ] Btk ehik & AB % AP iT o

7. EFRFEHRFAORA T L

AR E A 3541 NG-MASTA 77 2 #0820 S8 % 5 18481 & arfl %134 A 47 & 1
FlF R A TR (& = ) o A g IFLVT‘ ST5474-ST359%] %] #penicillin# ciprofloxacin s 414 &
i o ] F T 2.9%-59%% 9.4%-7.8% 1 ¢t > H AR Hiea it F o E Pt o u g
40%-100%2792.9%-100% ° #* *F 4p fi>t H @ STF| %] » ST2253 ~ ST21804-ST835 = 64| W] 443+ £ 3¢ 7
FRE4d 25 B F o #F  Heefiximefrcefpodoxime s W] F 47.1%-63.6%% 70.6%-86.4%:13 +*
G o R A4 o] AR A Y ST3680%’%ceﬁxime‘frcefpodoxime.fs"\&:r\ﬂ'JAv\ 4 22.2%% 29.6%2 L %
ST4378R| & 28%% 20% > & A W] Fu# 4t 5 (¥ = 3+ ST2253 ~ ST2180% ST835= &3] %] »

MEF - R 18FA A & gk 1] %) 2 H Hpenicillin ~ cefixime ~ cefpodoxime ~ ceftriaxone -
ciprofloxaciniz5fa s % ﬁﬂ#‘@%’l“ii‘] BiE T AT (R - )0 8- STA W] & 2 Hig5find % g
LS Type 13 Type 664 % » A% 17 Type | A £ F@ 4% 7] o B 7 F R BB EFFE T F
ﬁ—“ﬁ—"i’ Bt ""5"& 2_ A w1 ST359 ~ ST547 ~ ST2253 ~ ST2180£2 ST835 » #p é‘d‘*" H 3’1+)’} 3B M sE

2 STZ] % m%fmé% MAl e £ > H P STS47{rST359 % A E5Sfsd 3 2 R X8 F RE £ 1%
aim% 1231 & > (2 ST2253 ~ ST2180£ ST8354r & M ¥FiesSfadit % 7 # B 3 &2 A i (#
penicillin ~ cefpodoxime ~ ciprofloxacinz cefixime & & {4) o #& 2 2. » F/HEMHEEHY b F 5 in
Atk i S BiRsg o K BHE w8 STA %W - R § & REFEFI2 F 7 #7422 £ frceeftriaxone & g < {2

N 1 o&s
2.3 fy o

8. & & & prsds & i (duplex PCR)¥ Mosaic penAk F]2_ - F4)

2010 # B 4038 (7 et 7 3 4 6] £ ¥t mosaic 2 21 mosaic penAk F]k 3H2 B E v 51 3+ (NMF 2
MAF, # ~) > MAF4*¥tmosaic penAz F]1 5 7 [k 3+ > @ NMF31 3 R -4+ 2bmosaic penAzk 3+ > 1 2 1
B F ® 3513 (PBR, % ~)&HpenAZR FIR BT B 7K e g B E R & fridady F & (duplex PCR) =%

% %298 bpz A 4 BF 3% F B+ F mosaic penAZL F] > ¥ 2 533 bp2 PCRA I E » Fpt 1 F & 7 7y
FRT AT T R SR o R IERIM F R TR R e ﬁ% Rid 22 B E e s )

B A g onk > o

B 'H} A "}"?2006-2010-;I ’l/(& ﬁﬁ?]‘fﬁ’fi » I gL ,Z‘E Jq,\;’t. & ] mosaic penAE!S'?‘] s Il & 'E' —H——s"
B fe B & A4 & cefiximez B ARS o A4 ¥ RRAT AR EEREME S RETE 0 P
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S TR ARSI E L F F mosaic penAZk _‘ﬂ‘ﬁ P2 MA4 7+ » Zmosaic penAzk 'ﬂ* MNM% T
F R 4 cefiximz E-testdi? % 32 MG@& 6 7 # I # 7 #tmosaic penAZ r]—*‘ £ 71 2tk efcefixime
MIC % 0.125 mg/L#t » 2 &4 5 & % 3:0.016-0.094 mg/L2_ i > @ # 3 mosaic penAé F]2_ )tk cefixime
MICR] % » # #£0.1-0.38 mg/L2- & » &5 > #ic /i £0.064-0.125 mg/LRF -

9. LRABAERFEL VR
ER RN FRFFRAECAUMSFERT AL EROB P H IR 12 P D
RoSFEA T 0 P m N E RO FREEE TR Rk o B BRE A W
#2010# = 31 Fcefixime % azithromycinisf 4 Frengk 6] o AR P 5 'T%"'J‘T» AR%E
Poaw AFRIGF R b+ o R RAERL ZOERHEP VTR
FEE R F A s U2 FERE AR PREA PR AR 2P o

7+ A5

t5

I

N

=
%
R b

(w,

s
Sy

dot

3
ETS
7=
[k

fon

= B
|4
]

1,?

i
7
&
T
e

0. 3 B ol in (T HF A

o & ORI P R 2> 20004 12 S G bl gk & E R L EF 4 5 (incidence rate) & IR
g7 F A B (Bl - )0 22004 RELS50004 5 2010F £ 56,4694 »FER S EE L LA B @ T
SOt AR R A R R B0 @ 20004 7171 HcHE - A $120104 2,410 A o RS R
R o kb o AL REFO T PR A A S LA AT Bl Z B RS R bR et
FREFR AT ERNNRS  HEFEHFMPTI(RZ)-

2006 r2f5 0 fE A BB FAY F T RFEE S F T a4t o £ A BRTE D ARG
B @A op ok Y RS k0 AP ETFH A S A20-30K PR ERE > P F A
BFREEARE > T A B RF LY TR L e A G EF (R ) o HRIE T L R F
FSOoF-ARPT ARG - LB EA L EEPRELEES  FIY R AR A R
BopiEFe A g o LE XA R FARETEPYE S > LR FR
TP GRS DR A R R G e o e R a0 B2
T FY o 8 g dm i TR A A de L 24T

\
S
AN
cke
>~

1. PRt AR A &

AFT P 2004E B E A R 2 FA FIAI W R0 > 22009F w e Tk p BT DR
A 020098 BApfe b RBE LERT R 2NERBHAFREF I LLBREP L RE KTHF
FEORBMAREFZH I - HAK o REFRI R KRR IR X FHiEF AR W ET
FELR AP R &5 A TR S AE (820.3%) - F (19.9%) 5 2 % € fEp 4 6 i
iiﬁﬁﬁﬁ?ﬂ%zkE657%)%}ﬂ79%0,ﬁ4%%rwm%JHNDaQTO%)%}Qig%)i%iﬁﬁ”qw:
AL MREPLIE R KT R 207 AT N REG (27.8%)f0F (22.2%) o d EE[1E bk

23



B APFERBREFP LI AT FHERABA A P EFPIL IS A EE LHRLL
AIM  BIARNEFARRPEEFAAFIR NI FpR (L - ) A PR-H IR SFHRI L E
FRREATNEY R AR R 2 FA T BEFRFR S BPOYB A F EREF TS
AelipiE(R =) e

12. Bp% ¢t @R

:}fxfé“ﬁogttﬁr,—% zEHeitE 22009 & 6 1 2010 & 10 * =9 B3] 13,724 & @;&%Ma(zow
#22H1,033 2 22010 & £ 6,322 i 22011 & £ 3+ 6,374 i£) - 12 Abbott RealTime Chlamydia
trachomatis/Neisseria gonorrhoeae (CT/NG)¥iR| it #e 1 16 3 A B L & FIF 425 5 3.7-5.0% - #
A L 0.2-0.5% @ Btk & ek A D2 B S S 0-0.3% o

2011 # 6,374 i itk Mg e 5213 % 5 7425040 2 5 415 221 B ulAdr s A 457 b w
RRpREd* 2 B LS S8R EHRA 2 B EF T T EHEaS T~ (2 -
Z)e

13. 2% % ;’"{%-‘Iﬁsi FHRESE

2009 & > A & Fop A fieimd k[ B3278 1 fip et 0 B Y B2 F K 5408
(1.7%) > # FjH 1 £ 212 (0.1%) -

4 AERpFEREZ KTHEE

BT S SRR RE R ST S AR R A 2010£67 32011
E107 e FO2 B R LR 102E A8 (33 fRig ~ 6812 iR A A £+ ~ 112 FtR) > FIR A &
B 425 5 10-13.5% » s BM 425 5 5-5.8% » FIRHL 2 F ok FjiF B 2 B 5 5.8-7.5% o

15. 3 Fl LM F AR 2 A TR TR

BpPoad Ad) 4 AATHFARATIMA S ERFRPN MY 5 LR gl g
Bl EHA(NCCP11945) » 3 T { % % 4 % FIFIR(FA1000) » 53551 5 & 2 o Fjeh 5 & FLl 1
—AFIAF ML~ 12 43 E i TR R BTG ”LrJ‘M}Q °© 2009 E AP T AR Bk
GRENE S 4 5B R 1 EHR (%5 TCDC-NGO8107) > & 8 * & 5 Bl ek 17 e
MHY FRBERBOAFIEZE 52010 AP LE-H o LALHEP L §'L}$" SRR T R AR A
FIRRE F| 2R % e 4 E4F & RS T Journal of Bacteriology o ¢t Fjtk i dgip]iE ¢ $
penicillin ~ cefixime ~ cefpodoxime ~ ciprofloxacin ' & JLP' & cnf @ |4 » 5%} ceftriaxone #7 & ¥ o

H ¥} cefixime % ceftriaxone 2. MIC & 4 %> 0.5 f= 0.125 pg/ml > & |+ 2 2009 # & % 7 FiR2 % °
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16. ¥ FFA 2 " RAFIHSE

Poanim it 7o o 420 S k4o BT 2 Bl 0 Bl T SHAATFIMEA PR TR
222% o d NP p FEE2ZHETRAS P LriBETE- LT B 2 RELS 17’]‘%7}#]}‘]&%
TR o Ape A T ARE T HEORSE > P o e REB FF 7 i > strain-specific
2 F] 4 (gene cluster) » td A EEFHIREHL LIRS o

17. Ap 2 WE & IF

CRALEALZ S AN F AR A SR R ?ﬂma‘%m%smzﬂz g SRR
WY FAR S BEYE ST RPN M FE AR e R R R DB 3T o AL B R
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Age group Male Female Total

0-4 18 0.1%| 13 0.9%| 30 0.2%

5-9 3 0.0%| 15 1.0%| 18 0.1%

10-14 9 0.1%| 43 2.9%| 49 0.3%

15-19 912 6.4%| 210 14.1%| 950 7.2%

20-24 | 2997  21.1%| 293 19.7%| 2777 21.0%

2529 | 3526  24.9%| 260 17.5%| 3145 24.2%

30-34 | 2695  19.0%| 183 12.3%| 2301 18.4%

35-39 | 1542 10.9%| 114 7.7%| 1374 10.6%

40-44 978 6.9%| 92 6.2%| 899 6.8%

45-49 571 4.0%)| 68 4.6%| 521 4.1%

50-54 344 24%| 77 5.2%| 355 2.7%

55-59 207 1.5%| 51 3.4%| 206 1.6%

60-64 126 0.9%| 34 2.3%| 143 1.0%

65-69 91 0.6%| 21 1.4%| 101 0.7%

70+ 151 1.1%| 14 0.9%| 150 1.1%

Total [14170  0.0%]| 1488 0.0%| 15658 100.0%

Gender % 90.3% 9.7% 100%
%2 ~2006—2011 # F 5% % 502 58 H F R KR

¥ % 2006 2007 2008 2009 2010 2011 B3t
A AR 0 0 0 3 0 0 3
(n=1724) ¢ #7 78 136 121 203 326 205 1068
FraL s 0 4 11 133 154 72 374
¥ R 0 11 27 42 50 22 152
Rren B 0 5 9 11 5 9 39
R4 B4 0 0 3 35 28 22 88
4 i 0 0 11 4 1 2 18
(n=78) S RLES 0 0 2 0 0 0 2
Z HeR 0 0 4 25 11 18 58
e & 0 0 1 4 11 0 16
(n=182) &% Fh 0 0 17 35 44 25 121
ooa 0 0 0 4 8 3 15
A 0 0 3 11 5 2 21
% 2R 0 0 0 9 0 0 9
L(n=1) &4 0 0 0 0 1 0 1
BEHMm=1) § =3 0 0 0 0 0 1 ]
K 78 156 209 519 644 380 1986
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AT 2006 2007 2008 2009 2010 2011
T i i 78 156 209 519 644 380
o
7 75 96.2% 145 92.9% 197 94.7% 449 85.4% 560 87.0% 343 90.3%
- 3 3.8% 11 7.1% 10 4.8% 66 12.5% 72 11.2% 29 7.6%
R A 2 1.0% 4 0.8% 12 1.9% 8 2.1%
EY
>15 0 0.0% 0 0.0% 2 1.0% 2 0.4% 0 0.0% 1 0.3%
15-19 3 3.8% & 5.1% 17 8.1% 32 6.1% 31 4.8% 27 1.1%
20-24 10 12.8% 20 12.8% 34 16.3% 93 17.7% 138 21.4% 82 21.6%
25-29 16 20.5% 39 25.0% 53 254% 132 25.1% 142 22.0% 93 24.5%
30-34 13 16.7% 33 21.2% 34 16.3% 95 18.1% 137 21.3% 84 22.1%
35-39 13 16.7% 24 15.4% 33 15.8% 59 11.2% 67 10.4% 32 8.4%
40-44 9 11.5% 13 8.3% 11 5.3% 36 6.8% 38 5.9% 20 5.3%
45-49 4 5.1% 6 3.8% 7 3.3% 18 3.4% 23 3.6% 13 3.4%
50-54 5 6.4% 2 1.3% 4 1.9% 11 2.1% 22 3.4% 5 1.3%
55-59 2 2.6% 6 3.8% 4 1.9% 8 1.5% 14 2.2% 5 1.3%
60-64 1 1.3% 0 0.0% 4 1.9% 5 1.0% 3 0.5% 6 1.6%
>65 2 2.6% 5 3.2% 2 1.0% 12 2.3% & 1.2% 2 0.5%
A TTE # 0 0.0% 0 0.0% 4 1.9% 16 3.0% 21 3.3% 10 2.6%

39



For s BN T B S A £ @R s TR A T3 2 5 2

35 All ST421  ST419  ST359  ST225 ST3684 ST2175 ST2178 ST547 ST2179 ST2194 ST4378 ST3680 ST1971 ST2253 ST2422 ST1614 ST2180 ST835 Orther STs
RFER 757 37 32 44 23 10 14 13 29 10 14 18 13 7 19 6 11 16 14 427
1151
ERES 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
/i
% 325 1 0 40 3 0 2 1 23 1 0 17 12 4 19 0 10 11 8 173

[/ (%) 43.10% 2.7% 0.0% 90.9% 13.0% 0.0% 14.3% 1.1% 79.3%  10.0% 0.0% 94.4%  92.3%  57.1% 1000% 0.00% 909%  688%  57.1% 40.7%
tES 51 5 3 0 5 0 1 2 0 1 1 0 0 1 0 1 0 1 0 30
EHAR
P 362 31 26 2 14 10 11 10 6 6 13 1 1 2 0 5 1 4 6 213

FHERR(%) 54.60%  97.3%  90.6% 4.5% 82.6%  100.0%  85.7% 92.3% 20.7%  70.0%  100.0% 5.6% 710%  429%  00% 100.00% 9.1%  31.3%  42.9% 56.9%

FHENER 1824%) 304%)  245%) 143.%) 2(20%) 10(2.3%)
IR
HIV 165(21.8%) 24(54.5%) 1(4.3%) 1(7.1%) 8(27.6%) 9(50%) 8(61.5%) 8(42.1%) 7(63.6%) 9(56.3%) 6(42.9%)  19.7%
) 105(13.9%) 34(91.9%) 30(93.8%) 31(70.5%) 22(95.7%) 10(100%) 12(85.7%) 13(100.0%) 15(51.7%) 9(90.0%) 14(100.0%) 11(61.1%) 4(30.8%) 5(71.4%) 10(52.6%) 5(83.3%) 6(54.5%) 10(62.5%) 6(42.9%)  13.8%
HIVHES  740.8%) 9(20.5%) 4(13.8%) 5(27.8%) 6(46.2%) 1(5.3%) 2(18.2%) 3(18.8%) 2(143%)  9.8%
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& o NG-MAST % u] & #

Class NG-MAST Isolates (n 2 10)
304,419, 2135, 2169, 2178, 2179, 2183, 2266, 2338, 2350, 2352, 3074, 3096, 3103,
3200, 3382, 3446, 3462, 3525, 3530, 3692, 3822, 3824, 3829, 3831, 3832, 3833, 3837,

1 3843, 3846, 3847, 3854, 3855, 3863, 3868, 3883, 3889, 3992, 4173, 4214, 4288, 4290, 287

10
11
12
13
14
15
16
17
18
20
22
23
29
31
39
43
46
68

4294, 4300, 4640, 4682, 4748, 4762, 4763, 4789, 4808, 4988, 4998, 5002, 5065, 5106,

5123, 5564, 5808, 5876, 5904, 5987

412,421, 521, 1972, 1997, 2091, 2147, 2165, 2176, 2222, 2351, 2353, 2444, 3064, 3075,
3097, 3243, 3252, 3254, 3384, 3388, 3439, 3445, 3684, 3694, 3696, 3835, 3845, 3851, 359
3852, 3991, 4295, 4349, 4350, 4353, 4354, 4465, 4467, 4582, 4583, 4824, 4960, 4993,

5001, 5073, 5126, 5805, 5806, 5990

1731, 1791, 1973, 2163, 2166, 2170, 2288, 2400, 2435, 2477, 2479, 3086, 3099, 3741,

3836, 3849, 3858, 3860, 3973, 3998, 4285, 4352, 4376, 4540, 4653, 4679, 4681, 4753, 102
4962, 5095, 5104, 5116, 5124, 5322, 5759, 5809, 5810, 5918
835, 1412, 2171, 2175, 2180, 2253, 2257, 2339, 2392, 2572, 2587, 3069, 3073, 3084,
3085, 3241, 3245, 3440, 3452, 3458, 3689, 3707, 3839, 3844, 3856, 3857, 3867, 3888, 161
3926, 3989, 4282, 4297, 4466, 4754, 4997
270, 809, 1023, 1053, 1866, 2252, 3102, 3196, 3197, 3199, 3242, 3285, 3383, 3461,
3693, 3848, 3885, 3975, 4289, 4745, 4746, 4747, 4823, 4957, 4959, 4987, 5048, 5408, 38
5760, 5902
225,437,735, 1121, 1342, 1352, 1790, 1868, 1971, 2151, 2213, 2214, 2254, 3067, 3078, 131
3081, 3087, 3091, 3098, 3123, 3203, 3385, 3441, 3862, 4277, 4788
1217, 1582, 1739, 2158, 2256, 2259, 2302, 3077, 3198, 3246, 3697, 3853, 3886, 3974, 46
4284, 4740, 4825, 4961, 5121, 5407, 5563
3071, 3204, 3457, 3523, 3680, 3683, 3828, 4292, 4379, 4409, 4750, 4919, 4999, 5128, 67
5278, 5727, 5728, 5764
566, 1766, 2149, 2194, 2480, 3244, 3447, 3682, 3932, 4286, 4298, 4739 60
1614, 3088, 3106, 4766, 4958, 4995, 5086, 5762, 5807, 5896, 5964 32
738, 2181, 2589, 3443, 3527, 3842, 3931, 4213, 4539, 4541 21
1405, 1943, 2164, 2168, 2590, 3240, 3456, 3687, 5701 26
2016, 2318, 3387, 4468, 4471, 4519, 4581, 5000, 5105 32
2251, 3070, 3072, 3080, 3082, 3444, 3459, 3528, 4733 16
64,359, 897, 3821, 3882, 3891, 3929, 4963 83
2089, 2157, 2258, 2271, 2486, 2557, 5726 21
3284, 3840, 3865, 4538, 5657, 5917 21
3437,3861, 4172, 4522, 4542, 5761 23
3090, 3435, 3463, 3681, 3825 10
568, 2123, 3065, 4283 10
1274, 2148, 3063, 4296 12
547,2161, 3859 39
1478, 3890, 4407 11
1407, 4378 29
24222442 22
3386, 4520 10
2282 13

41



B LA F R 2B A B LA T )

Antibiotic susceptibility
All(n=1986) 15 (n=1724) fl1(n=78) F(n=182)
Antibiotics S(%) 1(%) R(%) S(%) 1(%) R(%) S(%) 1(%) R(%) S(%) 1(%) R(%)
Penicillin 9 (0.5%) 652 (32.8%) 1325 (66.7%) 9 (0.5%) 555 (32.2%) 1160 (67.3%) 0 (0.0%) 32 (41.0%) 46 (59.0%) 0 (0.0%) 68 (37.4%) 118 (64.8%)

Cefixime 1889 (95.1%) 97 (4.9%) 1637 (95.0%) 87 (5.0%) 77 (98.7%) 1 (1.3%) 173 (95.1%) 9 (4.9%)
Cefpodoxime 1864 (93.9%) 122 (6.1%) 1611 (93.4%) 113 (6.6%) 76 (97.4%) 2 (2.6%) 175 (96.2%) 7 (3.8%)
Ceftriaxone 1969 (99.1%) 17 (0.9%) 1709 (99.1%) 15 (0.9%) 77 (98.7%) 1 (1.3%) 181 (99.5%) 1 (0.5%)

Ciprofloxacin 154 (7.8%) 54 (2.7%) 1778 (89.5%) 138 (8.0%) 51 (3.0%) 1535 (89.0%) 3 (3.8%) 0 (0.0%)75(96.2%) 12 (6.6%) 3 (1.6%) 167 (91.8%)

R A L4 1k F ¥ penicillin £ F % % ¢ RILEME -
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No.(%) of isolates with resistance to antibiotics

Type All Penicillin Cefixime Cefpodoxime Ciprofloxacin Ceftriaxone
ST421 198 132 (66.7%) I (0.5%) 1 (0.5%) 197  (99.5%)
ST419 99 90 (90.9%) 1 (1.0%) 97  (98.0%)
ST359 64 6 (9.4%) 5 (7.8%)
ST225 59 55 (93.2%) 2 (3.4%) 58  (98.3%)
ST3684 53 23 (43.4%) 52 (98.1%)
ST2175 50 45 (90.0%) 1 (2.0%) 47  (94.0%)
ST2178 39 39 (100.0%) 1 (2.6%) 39 (100.0%)
ST547 34 1 (2.9%) I (2.9%) 2 (5.9%)
ST2179 32 31 (96.9%) 32 (100.0%)
ST2194 28 17 (60.7%) 1 (3.6%) 3 (10.7%) 26 (92.9%)
ST4378 27 24 (88.9%) 6 (22.2%) 8 (29.6%) 27 (100.0%) 2 (7.4%)
ST3680 25 18 (72.0%) 7 (28.0%) 5 (20.0%) 25 (100.0%)
ST1971 24 18  (75.0%) 1 24 (100.0%)
ST2253 22 20 (90.9%) 14 (63.6%) 19 (86.4%) 22 (100.0%) 5 (22.7%)
ST2422 21 20 (95.2%) 20 (95.2%)
ST1614 20 8 (40.0%) 20 (100.0%)
ST2180 18 13 (72.2%) 11 (61.1%) 14 (77.8%) 18 (100.0%)
ST835 17 13 (76.5%) 8 (47.1%) 12 (70.6%) 17 (100.0%)
Others 1156 752  (65.1%) 48 (4.2%) 54 (4.7%) 1050 (90.8%) 10 (0.9%)
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. Y Position on Position on
Primer | Sequence (3 3) Mosaic Non-Mosaic
NMF 5'-TCGGTGTGCGTATGCACTCG-3' 1166-1698

MAF S'"TGCCAAAAAAGTGCGCGAGT-3" | 1398-1695

PBR 5'-GCCCAAGATGTTCAGGCTGC-3' | 1676-1695 1679-1698

*% ¢ &5 chnucleotide ¥ %4245 mosaic (accession no. DQ335216) % non-mosaic
(accession no. M32091) penA gene 7 DNA & 7@ &k o

4 72 P ABRUEE RS frdag F RE TS 0 L 59 penA gene TR FEILL Bk

MIC of cefixime, penA genotypes by duplex PCR/sequence

Number of strains

mg/L NM MA
0.016 200 200/200 0
0.023 65 65/65 0
0.032 79 79/79
0.047 66 66/66
0.064 34 33/33 1/1
0.094 14 12/12 2/2
0.125 8 2/2 6/6
0.19 39 0 39/39
0.25 25 0 25/25
0.38 20 0 20/20
0.5 4 0 4/4
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33T 57 IT1 # 2010 & & BEPRATR |27 %
TR B =T . .
"ol 1@% B P ER P (20‘(!6)10) g . -
> & 1 b £ Ty *
iz v = R =g Cefixime Ceftriaxone
) & (>0.125mg/L) | (=0.125mg/L)
1. 344 cephalosporin Az g
. a | 2006- o 0 TR 2 Rk P &% { # cepha-
- % | CDC | G-NICE 2011 2011 1,777 4.2% 0% 2. & 4 . ceftriaxone ;s | losporin £ * %2 %
4 FEE R F ARG
' N 1. Ceftriaxone 500mg (;i %)
1. Ftk¥t cefixime = as a single dose with
- GUMCAD | 2001- 0 0 ceftriaxone 2 MIC £ # ¥ % | azithromycin (T /&) 1g as a
% B | HPA , GRASP® | 2011 2011 23,814 17.4% 0% 2. 4 1R cefixime 2 single dose
azithromycin i B % R b1 2. v JR cefixime 400 mg as a
single dose
non- 1. F|th ¥t cephalosporin 5t | 1. Ciprofloxacin 500mg in a
3486 susceptible | 17T F 0 2 B j B Sk H single dose
g ol c da | 1995- y 2.0% (MICs | 2.% .- #c azithromycin $i% | 2. &30 ¢ % > RF* ¥ 5
2009) 0.06-0.25 3.% % % 3 ceftriaxone i2 % 4 | inadose » g 3 d & T ¥
mg/L) 7 R 4 R E b ¥ LA E 250mg
1. /1 & ceftriaxone 250mg in
- e | 1986- #]#k ¥t cephalosporins f=# # | a single dose
2 | CDC GISP 2011 2009 351,316 2.5% 0% Pt % R T T 0 2. © 1% cefixime 400mg in a
single dose

% G-NICE: The Gonococci-National Isolate Collection for Epidemiology

® GUMCAD: The Genitourinary Medicine Clinic Activity Dataset; GRASP: The Gonococcal Resistance to Antimicrobials Surveillance Programme
° DHA: Department of Health and Ageing
4 AGSP: The Australian Gonococcal Surveillance Programme

® GISP: The Gonorrhea Isolate Surveillance Project

"WHO 3t i 2 700 F s 2 TRk B9 081 95% 4 2 B » L0 2 itk AZiB S% T PLE IR TR U F o HRA R
FATP D 50
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BRI F A FIR N

|4
e
& ik Mt Chlamydia trachomatis # %] &
7 1x i e 3

E (20.3%), F (19.9%), J (19.5%), D/Da (14.7%), G

EX 231 54 156 21 (9.5%), K (7.8%), B/Ba (2.3%), H (2.2%), 1 (1.7%), M
(1.7%)

2R E R )3 10 14 4 E (35.7%), G (17.9%), J/Ja (17.9%), F (14.3%), D/Da
(10.7%), K (3.6%)

e D/Da (27.0%),G (23.8%), J (18.4 %), E (13.4%), F

M z

R F e 374 294 78 47 (9.6%), B/Ba/B3 (4.3%), K (2.4%), H (0.8%), 1 (0.3%)

EERPLRE 13 . 1 0 G (27.8%), F (22.2%), J (16.7%), D (11.1%), E (111.1%),

P TR

H (111.1%)
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Genotype distribution Country Reference
E (25%), D and Da (22%), F (17%), K (12%), J (11%),G (11%), H (1%) Taiwan Sex Transm Dis. 2007 Aug;34(8):570-3.
E (22%), D (19%), F (16%), J (15%), G (11%), K (11%), H (6%), B (2%) Taiwan J Med Microbiol. 2006 Mar;55(Pt 3):301-8.
E (27.9%), F (23.5%), G (12.4%), D ( 11.1%), K(6.6%), J (55.8%), I (3.1%), China J Clin Microbiol. 2007 Apr;45(4):1185-9.
H (2.7%), Ba (1.3%)
E (34.4%), J (25.0%), D (12.5%), F (8.3%), G (7.3%), H (3.1%), Ba (3.1%), China Wei Sheng Wu Xue Bao. 2006 Apr;46(2):214-8.
K (3.1%), Da (2.1%), 1 (1.1%)
E (24.0%), D (23.3%), G(15.6%), F (12.6%), 1 (6.9%), H (4.6%), K (4.6%), Japan Jpn J Infect Dis. 2007 Nov;60(6):374-6.
B (4.2%), Ba (0.87%)
D (32%), E (17%), F (17%), G (15%), K (9%), H (6%), 1 (2%) Japan Jpn J Infect Dis. 2005 Aug;58(4):211-3.
E (24%), D (19%), G (18%), F (11%), H (7%), 1 (7%), K (4%) Japan FEMS Immunol Med Microbiol. 2000
Jan;27(1):35-41.
E (45%), F (20%), G (15%), D (5%), H (5%), J (2.5%) Korea J Infect. 2006 Jun;52(6):451-4.
E>D>F>H Korea J Korean Med Sci. 2001 Feb;16(1):15-9.
F (35.2%), E (18.3%), K (15.5%), D (12.7%), H (7.0%), G (5.6 %), J (4.2%), Thailand Jpn J Infect Dis. 2005 Aug;58(4):211-3.
I (1.4%), Ba (1.4%)
D (34.5%), F (21.4%), K (13.1%), H/1a (8.3%), E (7.1%), B/Ba (7.1%), G (6.0%), Thailand Southeast Asian J Trop Med Public Health. 2002;33
J(2.4%) Suppl 3:133-8.
F (25%), D (23%), H (12 %), K (12 %), E (9%), 1a (7%), B (7%),Ja (5 %), Thailand Sex Transm Infect. 2001 Dec;77(6):419-22.
G (2%)
E (48.9%), F (22.2%), J/Ja (11.1%), D/Da (8.9%), G (6.7%), K (2.2%) Australia J Clin Microbiol. 2008 Jan;46(1):355-6.
E (29.9%), F (20.6%), 1a (14.5%), D (13.7%), J (9.9%), G (4.4%), K (4.4%), Ja USA J Bacteriol. 2004 Apr;186(8):2457-65
(1.5%), Ba (0.6%), H (0.6%)
E (45.3%), D (15.3%), G (10.2%), F (9.6%) Spain Enferm Infecc Microbiol Clin. 2009 Oct;27(8):462-4
D (34.4 %), E (21.9 %), F (18.8 %), G (9.4 %), J (9.4 %), H (3.1 %), I (3.1 %) Hungary J Med Microbiol. 2009 Jun;58(Pt 6):760-4.
E (24.7%), D (20.5%), G (19.2%), F (6.4%) Italy Eur J Clin Microbiol Infect Dis. 2009
May;28(5):523-6.
E (39%), F (21%), G (11%), D (9%), K (9%), J (7%), H (2%), B (1%), Ia (1%) Swedish J Clin Microbiol. 2004 Apr;42(4):1641-7.
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Female (n=940)

Male (n=5,213)

Unknow (n=221)

Total (n=6,374)

No. Prevalence (%) No. Prevalence (%) No. Prevalence (%) No. Prevalence (%)
Chlamydia trachomatis (CT) 52 5.53% [&2 3.49% 4 1.81% 238 3.73%
Neisseria gonorrhoeae (NG) 3 0.32% 24 0.46% 5 2.26% 32 0.50%
Both 2 0.21% 7 0.13% 2 0.90% 11 0.17%
CT. NG or both 57 6.06% 213 4.09% 1] 4.98% 231 4.41%
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Avg. monthly temperature(
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Bl ~ 2000-2010 & - ok 1 & = 8K s b4 FABEH(A) T 120 (B) 12

(A)
50 r Male

——15-19
4 0 L —&-20-24
’ 25-29

30-34 , /./'
3.0 --35-39 -

20 [ W/‘/‘//x

Incidence rate

00 | | | |
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Year
(B)
045 - Female
04 i ——15-19
o 035 ¢ 2024
g 03 | T34
S 025 - +-35-39 —
g .
= 02 F ~ ,
2 015 - — </
0.1 [ ) /
0.05 -
0
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Year
©
&4 |2000 2 2001 & 2002 # 2003 # 2004 # 2005 & 2006 & 2007 & 2008 # 2009 & 2010 &
0 1 0 1 3 2 1 2 2 2 3 1
1k 0 0 0 1 2 0 0 0 0 0 0
2 1 0 0 0 1 1 0 0 0 0 0
3k 0 1 0 1 1 0 1 0 0 0 0
4 1 0 0 0 0 1 0 0 0 1 0
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TW-# & 5)2 F% PBP2 # & % se(* B8 i3 1— XXXV iz 2 )4p rt is 0 8 52
Neighbor-joining #.%% B %
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*Wild type (WT)£_# ] FA1090 ¥ 4 k¢ PBP2 A 7] « XXIV-KR e XXIV-JP p| £k B fc p 4 B 1§
A LA B 0 2 -‘ﬁ B A BARE L o —‘ﬁ >t non-mosaic ° ;é-‘ﬁ P ¥_ mosaic penA s *
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MIC &4 w5 (C “‘J’EF'J—X? E—]% MICsg ¥2 MICyq 4~ i ]
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300
. 20 Cefixime 2006-2011
D
= 200
3
o
S 150
5
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E 100
z

Flte 4t 2 32

# % (A) cefixime 2 (B) ceftriaxone 13

NM  (74.2%)
B MA3 (0.2%)
B MA2 (4.2%)
B MAL (21.4%)

50 .
0
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i3 ERTE A )

° MA1 7 X 4] > MA2 ¥ XXXIV 4] » MA3

©
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05
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e
S 03 Ff
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=
= 02 ¢ MICsg: 0.19
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: Moo Cs0:0.023 Coo: 0.064 Cop: 0.064 MICoo: 0.064
0 001 | O o oo o 0047 Ca 0023 MICs 0039
CFM ‘
MAL MA2 NM
Mosaic type
*FIMA3 P % 5 -t A EIRAQE Y -

53



~2006-2010 # & kA2 & ST 3N v b 2 i) & A%

g];

A

02010 2011

12009

W 2007

2006

SAJBTOST

(B)

NH

|

i,

|

I

0v8€LS
£€69€LS
6LITLS
LYSLS
61V1S
YOTELS
LSSTLS
8LITLS
SLITLS
<IVLILS
(4451 A R
CLIVLS
5 P89E€LS
Y69¢€1LS
6S€LS
| K4 AR

I0nEnn0e . e mE

0.

SOISLS
S98¢€LS
I[89¢€.LS
LEVELS
COIELS
C6£TLS
SOVILS
61V1LS

ST8ELS
060€1LS
¥89¢€LS

DD o m oo o . =:)

o

SE8LS
08ICLS
YI91LS
(44 4A R
€STTLS
6LITLS
IL61LS
089¢LS
Y6I1TLS
8LEVLS
LYSLS
8LITLS
Y89¢€.1LS
SLITLS
STTLS
6SELS

61VLS

| ¥4 AR

I STEIH]

R

STTLS

I STEIH]

fligp=

6LITLS

f! STE I

Jog2

200

180

160

S
® L

140
120
100

S3JB[0SI JO JIqUINN]

S
<

>
(o]

0

54



B~ > 57 & 3 5 NG-MAST 4] w2 % it

2011
2011
2011
2010
2010
2010
2010
2009
2009
2009
2009
2008
2008
2008
2008
2007
2007
2007
2007
2006
2006
2006

Time

- mp R ﬁ % mp R i e mp R i e ot R i

e o Qo ﬁ

OClass9 @ Class 12
B Class 119 @ Class 22
B Class 25 B Class 4

B Class 46 @ Class 40
B Class3 O Class 48
O Class 49 O Class 50
@ Class 34 @ Class 54
O Class 14 @ Class 53
B Class 57 @ Class 58
B Class 56 @ Class 60
B Class 19 O Class 10
B Class 20 O Class 35

B Class 66 B Class 65
B Class 32 B Class 36
B Class 17 B Class 71
B Class 70 B Class 74
B Class 77 B8 Class 78
B Class 80 O Class 81
O Class 76 O Class 83
B Class 86 B Class 87
B Class 89 8 Class 90
B Class 93 B Class 94

A Class 117

0O Class 2

B Class 27
O Class 7

B Class 26
O Class 16
O Class 52
O Class 51
B Class 24
B Class 38
B Class 61
B Class 55
B Class 28

B Class 63 B Class 118 B Class 18

O Class 68
0O Class 13
B Class 72
O Class 75
B Class 23
O Class 82
O Class 84
B Class 21
B Class 91
B Class 95

Class 97 B Class 102 B Class 98
B Class 100 B Class 31 B Class 101 B8 Class 103
O Class 44 B Class 104 B Class 105 8 Class 10
B Class 59 B8 Class 108 B Class 1098 Class 11
B Class 111 O Class 112 8 Class 1138 Class 42
B Class 1150 Class 39 O Class 1148 Class 116

O Class 5

O Class 8

O Class 45
B Class 47
O Class 1

O Class 33
O Class 11
B Class 6

B Class 62
B Class 15
B Class 12
O Class 67
B Class 64
B Class 69
0 Class 37
O Class 73
0 Class 29
B Class 79
O Class 30
O Class 43
O Class 88
B Class 92
B Class 96
B Class 99

0 50 100

150 200 250

Number of isolates

* 5% 2000-2011 & £ I 3RE 557 48 ST 3] 4 Ftk > 2006-2010 & :".IFL:‘E—;‘{ BHP 4754 > e H ¢
3 3 S enpor 2 thpB A 7= 4 4p it o 4Rl Bt R g S D IR A W g7 4 A (derivative) o F gt A
411 98% DNA & 7| 4p i f4(sequence identity)#- ST 7| %] 4 # (clustering)2. o %] & & 4] > :)}% ] #ic
HEAF Ao REA L3 460 279

>10 th% Class *7& 32 STA|W#H %047 - @7

1, 0% 10-12 % o

55



B4 - 'lﬁllgﬁsﬁ‘ﬂ‘,; o

WU

T Al e (2 35 ST A1 W) 2 Ful M i B )M T 2
RICM e (A) 2R a- 304

(B)RAA)BI ¥ 4 B 3510 1 & it

i\

A)

i)
e

S A SRR . S U SR £ S PR . R U A A L) (R ——
=,

STA421% £ j=4 4] %] (2009/6 11 % 7 1] & #)

ST T
T | S

ﬁliﬂ R e Ry S bl ey
et e A e el el IIII IIII II =
STA378 e temrmmmmt——
AGromyt]  FIEIIRAr TV I
Torouw=] | ST7IErMeTIATeS
ST3680 M
Mroup=101 A . L =
ek L Lol L 1L
Torow-12)
............ =
oo =
TSmgmth]  AETEIEE LR M ATIE
T
(==t} = ._'_.'._- = L .
| e T S SRS mreemares =
ST835% H ji= 4 Al w) (2p2 ]?]% L Haa—,mmm
Toror3 TRITOFIATID Y STENGHPEMATIN D - ] ﬁcefIXImeE- ﬁjﬁg‘r_}_
Morow=ral STL4PeraeTIzmT 3 = o
HAREREERE RN #tceftriaxone & fL |4
Tlroump=i51 51w 1 miae 1B wd 5135001 e D10
S et B 5 jg WA
| c—one =
‘ | T T "
(B)

ToeemT rmrrrmiees

Jan Feb Har Apr Hay Jun Jul RAug Sep Dct Now Dec Jan Feb Har Rpr Hay Jun Jul Aug Sep Dct Mov Dec Jan Feb Har Apr Hay Jun Jul RAug
. | 2 2
H jrd 4w

2009

Jan Feb Har Apr Hay Jun Jul Aug Sep Oct Nov Dec Jan (I!eh Har Apr Hay Jun Jul Aug Sep Oct NHov Dec %gluleeh Har Apr Hay Jun Jul Hug
\%Wﬁiﬂf%%wéﬁﬂﬁf%d@%

L 1 B 5

9%

2009 201
Jan Feb Har Apr Hay Jun Jul Aug Sep Oct Hov
T4378: tfr {5 | \ } |
‘ l—‘ [GroupLs] S.T4S7B="2684+T11rl:n=r-—'. ‘
2009

2010 2011
Jan Feb Har Apr Hay Jun Jul Aug Sep Oct Nov Deec Jan Feb HMar Apr Hay Jun Jul Aug Sep Oct Nowv Dec Jan Feb Har Apr Hay
TGW:Eﬁﬁﬁﬁﬁﬂ#%iﬁ@J

Grdup-91 FTau 0=P1 aa+Tr325Fn=2£

Dec Jan Feb Har Apr Hay Jun Jul

2011
Aug Sep Oct MNov Dec Jan Feb Har Apr Hay Jun Jul Aug
EEGIY

"L
-
e
5
o

Jun Jul Aug

*E IR AR BT IR Bk o

RRE Y 2 RS PEA 0 0 10 X 5 - B R o PR b2 Ac®h 3 2006 & 4 7
L PR ikl o

56



Bl ~ 2006-2010 # [ 84 FFdE (AR T iRl

Penicillin —— Cefixime —&— Cefpodoxime Ceftriaxone —®— Ciprofloxacin Mosaic PBP2
100.0% 4%
% 90.4% 92.3% P34% 89.6% 86,8
90.0% | » o
80.0% 71.2%
o 2% 70.3%
70.0% | 66.7% 64.6% 66.7% % 61.3%
%60.0% | 59.0%
5 50.0% |
g
n“: 40.0%
30.0%
20.0%
10.0% 1.6%
0.0% 13%
2006 2007 2008 2009 2010 2011
Year
Bl - ~ SHFL & ST 3] %2 B ji
B Typel OType2 UType3 [ Type4 B Type5 [ Type6
200  —
180
160
17/}
§140 ||
2 120
S 100 —
= ]
g 80
S 60
“ 40
20 |NAndBornA
0 | | 1 1 ﬂ 1 1 1 1 i 1 Q 1 i_lj_l
NS Ve R SN TP B S ) L S C R NP\ VN SN SN S
RPN ST SR S RN LR SRR A L, ASS S AN e SN S RN gt i
< <‘-§’ g{\’ O ‘%{\» ‘%Qz ‘%{\» ‘%{\a ‘%{\» %ﬁ?’ %ﬂ,‘) ‘%Q?’ ‘%{‘) %{\q %{\?’ ‘%{\ ‘%{\» c§
ST
Ceftriaxone|Cefixime|Cefpodoxime|Penicillin |Ciprofloxcin
Type 1 S R R R R
Type 2 S S R R R
Type 3 S S S R R
Type 4 S S S I R
Type S S S S I |
Type 6 S S S I S

57



Bl =~ 54 2000-2010 4 i s bl A5 2 %

8000

7000

6000

wn
[}
(=)
S

No. of reported cases
(O8] S
o (el
o (=)
o (=)

2000

1000

2.50

2.00

1.50

1.00

Incidence rate

0.50

0.00

[ 1 Male 0 Female —— Incidence - * - M/F ratio

27.1

27.2

26.2

1.7 1.6 1.7 1.9 2.0 2.0 D.1 2.4 2.4 2.2 D.4
X X * X Xe|- - - oK I Px X
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
Yaer
DR S T NLE=S BN
I 272 |
257 210 26.2
24.1 /L§L\¢\24.2 |
— e g
v e
8.6, NJ8F 1
| s fed 173
\*/ﬁ_
2114
199 od g U 313 l9g 293 o o
1.62 7
1.41
Mar. | Apr. ‘ May | Jun. ‘ Jul. ‘ Aug. | Sep. ‘ Oct. ‘ Nov. | Dec. ‘ Jan. ‘ Feb.

Spring Summer Fall

Month & Season

58

Winter

30.0

250

20.0

15.0

10.0

5.0

0.0

30.0

25.0

20.0

15.0

10.0

5.0

0.0

Incideence rate

Avg. monthly temperature (C)



M- w 53 8 E &K RO AT A 5 (A)T LR (B)* 12

A)
Male (——15-19 #2024 25-29 — 30-34 < 50-54 ——70+
70
59 6.0 6.0
6.0 - is 54
Q : 47
s 50 ¢
: | !
4.0 [ N > . /.TA .
g . : 37
30 . -
.g 1. > 2.6
s 201
e
103 19 08 -8 —* 10
0.0 | |
2006 2007 2008 2009 2010
Year
(B)
Female ——15-19 =<20-24 —25-29 ——30-34 —8-35-39 -e—70+
Q
s
(]
Q
()
(]
=t
Q
S

59



BT~ R s W RSB L A T E A R

FA1090

NCCP11945

TCDC-NGO8107

Il DUS and DUS1

B drs3
dR53 (Nf1 subtype)
CREE

*FEE tE R R 0 AT AL F1RE T 2460 1-80000 bp 2. F & o

60



g].].

L&+ 1K ¢ ¥ 41 ¥ 401y 433 [+ 1] 421 ¥ L+ 1R L+ 183 {42y 4301 ¥ {3 P {3 ¥ {31y £l ¥ <@ >

&+ )

B o, Y s [y 23 q A o 13 S 9
CEEC 2B 1T HRH EATHEH HERIE S AR AT HRL RS
200000 400000 600000 800000 1000000 1200000 1400000 1600000 2000000
1
2poboo T 60 800000 12001 a0bapo ]
i
i — f'l
| /
0 0 ] 40000,
|
- = -l
208000 0 2 0 II
I | I
|
| N
Li] 0
I || %
IS
0 0 0 500 1 0,
| [ |
0 ToR5a0 3
|
| NI
: !

00] | 3 0 1000000 12 00 6000 m
|
|

0 40 ? == Lili]
.
oo 108090 0 l:ll 0= 1
1]] | -
/
00 0 0p0; 00
| ™
|
. 10i 0 il
| 1
| ——
T —
0 (i
]
N
00 500 100000 0 T
| f
I|II —
|
[ | 2pobo 40000 0 800000 1000 0 0!
] | ]
200000 40 j oo 1 2 o 20
| 1 I
000

SK-93-1035 draft seatxt

61




»L \%"-.g=

AR %ai ’%%hw’ﬂ”&ﬂﬁ&oﬁﬁi%%%%éréﬁﬁi%@%
[ e A -Fglxm\rrf(l‘m]?]ﬁﬁ“,f' E—Eﬁ%iﬁgﬁ’@%%%l@b‘ﬁfﬂ@b
SRR B FERLAR ¢4 XARF  Arrimt F 2oL Fln > Araird §
%"Fkgl%gfm‘f‘fﬁilx%fﬁ,_%‘ iﬂ‘”I‘m‘ﬁ\m‘?@f}‘m\%lﬁ];‘éA%fr:?i;‘é’ﬂrr%??}‘;u\
E;jrﬁ]/z& r,,.?é‘g&é;({jég{g%l»bnz:PgF,D\HEﬁ];; r/gﬁé«ﬁ?{ri?{g%lwng

Pridok A e pd B2 4 p?éﬁkﬁi&g%ﬁﬁgﬁvah\ﬁﬁg bR EBEEF
ot dhafe s B2 A B RERTE Fix %Qh\ﬁﬁg&%ifh\ﬁﬁg + 3
Frogmy Mle s MBI L ERELFRF AR MBE L & “ﬁfrtvauxﬁ
Bz A h A A FEALEMRLT AL EF R M2 CRFARFS Y o W2
PEREAEHRFR FRD 2HMEFR R LA FFFRGRFR R L F
FERMRFRINA IR REAAE R FR REFEFR - LFEFRAME AL
FEFR AP 2BMEFREERE LM FR LA FEAE  ITFR

62



M- AV EANFEF AL

100 #($w £)Fea DS %23 SClthv - B o B4 - B#FY - 2SCI = 4 -

l.

Chun-Chen Chen, Kun-Yen Lin, Mei-Hui Liao, Shu-Ying Li* (2011) A new type of
chromosomal penA gene generated by recombination: analysis of an occurring outbreak
of Neisseria gonorrhoeae in Taiwan (submiting)

Kun-Yen Lin, Chun-Chen Chen, Mei-Hui Liao, Shu-Ying Li* (2011) Increase in
incidence of gonorrhea cases in Taiwan during 2000-2009 (submiting)

Chung-Ter Huang, Shu-Ying Li* (2011) Protocol for the use of a beads array for the
multiple detection of genotype of Chlamydia trachomatis. Methods in Molecular
Biology Diagnosis of Sexually Transmitted Diseases: Methods and Protocols (in press,
invited book chapte)

Chun-Chen Chen, Ko-Chiang Hsia, Chung-Ter Huang, Wing-Wai Wong, Muh-Yong Yen,
Lan-Hui Li, Kun-Yen Lin, Kuo-Wei Chen, and Shu-Ying Li* (2011) Draft genome
sequence of a dominant, multidrug-resistant Neisseria gonorrhoeae strain,
TCDC-NGO08107, from a sexual group at high risk of acquiring HIV infection and
Syphilis. J. Bacteriol. 193:1788-1789 (SCI, IF:3.726, Rank. Microbiol. 23.36%)

Kun-Yen Lin » Chun-Chen Chen - Shu-Ying Li* (2011) Report on Surveillance of
Gonococci-National Isolate  Collection for Epidemiology (G-NICE), 2009.
Epidemiology Bulletin 27:314-323.

97-98 £ ¥ ivA I3 % £ 4 SCIh< 7% » 22SCI- %

1.

Chung-Ter Huang, Jennifer Niu, Shu-Ying Li'* (2010) A simple and rapid duplex PCR
method to identify mosaic structure in penA gene encoding penicillin-binding protein 2
(PBP2) in Neisseria gonorrhoeae. J. Microbiol. Methods. 83:257-259 (SCI, i 3 i*
'?5 , [F:2.018, Rank. Microbiol. 58.88%; Biomedical Research Method 41/71, 57.75%)

Chung-Ter Huang, Muh-Yong Yen, Wing-Wai Wong, Lan-Hui Li, Kun-Yen Lin,
Mei-Hui Liao, Shu-Ying Li* (2010) Characteristics and dissemination of mosaic
penicillin-binding protein 2 harboring multidrug-resistant Neisseria gonorrhoeae with
reduced cephalosporin susceptibility in Taiwan. Antimicrob. Agents Chemother.,
54(11)4893-5 (SCI, Note, IF:4.672, Rank. Microbiol. .16.82%)(#£ 5! * 3 =t)

Shu-Ying Li*, Wing-Wai Wong (2009) Anitimicrobial resistance and molecular
epidemiology of Neisseria gonorrhoeae in Taiwan. J. Form. Med. Associat. 108 (9)
681-682 (IF:1.125, Rank. General and Internal Medicine 76/134, 56.72%)

Wing-Wai Wong, Chung-Ter Huang, Lan-Hui Li, Chien-Chou Chiang, Bor-Dong Chen,
Shu-Ying Li* (2008) Molecular Epidemiological Identification of Neisseria
gonorrhoeae Clonal Clusters with Distinct Susceptibility Profiles Associated with
Specific Groups at High Risk of Contracting HIV and Syphilis. J. Clin. Microbiol.
46(12) 3931-4 (IF:4.220, Rank Microbiol. 18.69%)(# 3! * 20 =x).

Chung-Ter Huang, Wing-Wai Wong, Lan-Hui Li, Chien-Chou Chiang, Bor-Dong Chen,
Shu-Ying Li* (2008) Genotyping of Chlamydia trachomatis by Microsphere
Suspension Array. J. Clin. Microbiol. 46(3)1126-1128 (Note, IF:4.220, Rank.
Microbiol. 18.69%) (£ 3! * 7 =x).
Firm (2010) # 2 Ao AR AR 2 2T € 2 B 72:41-53

63



e L Bl & P &

Fom N SRR IR A EEA A s 38
£ 2 ~2006—2011 £ % 5 TR 2 5 M FTEHR B R oo 38
E AN #mm%ﬁ}}%m FE R T s 39
e CRATIRERSE LR @A ARERRTHOHEAATIYZ A 40
2T 5B NG-MAST B2 3 A oot 41
24 DM FRICEE 2R EEFEEA T T e 42
F5 oy S RME ST AN Z BT R e, 43
FNCNEER OB BATE F 2051 T e 44
F4 R AR EE RS A F RE RS 0 L S penAgene A AEILZ B % .44
Bt s B B BE I3 E 2 TR e 45
2L N EPEY SBOPREE AR FIANA T e, 46
FL o ERERE R AR BIA T 47
FLZ A REBERE R FE B FF T e, 48
B- ~2000 & % 2011 £ 9 ;Ht}}%ﬁ’i}}% B EEZE e 49
Bl = ~2000-2010 & = %"#)ﬁa@i FE G L bl Bl 49
Bl= ~2000-2010 & 95?#7,‘53@:%?:}1%&15 (3 0TI ettt et eaee e 50
Bz ~2000-2010 & & kg 2 & & &K 5 04 F AEF(A)T H 0 (B)* B, 51
BT~ SAHRBTEE @L«wﬁwim#ﬁ§WﬂBM7zmSEaaﬂSMgm

@];
RS
IR

@‘],L
@‘],L

Bl -+ =

@‘],L
@‘],L
@‘],L
@‘],L

TW-& & %)% B% PBP2 & ¢k 5u(* %5 dicF [—XXXVII i 2 ﬁw%&@wm

3] 2. Neighbor-joining M5 B A oo 52

2 o~ B ﬁgq‘;{ﬂ] e ,ibﬁrq',’\;“] penA 2k Fl2_ F R EE 37 7] % (A) cefixime % (B) ceftriaxone
MIC & 4 i Bl 5 (C)$+8832 )% 2 MICso £ MICog 4 1 Bl cooovvciic, 53
~2006-2010 # & 8k AL & ST A Sy b5 i R AR 54
~ AT T EHF NG-MAST F] 520 10 e, 55
S R R kAL R IR A eDM B (8 35 ST AW 2 F U AR )HE T 2
BTG (A)2Bla- e 5 (BR(AR P 4 BHEEMEL DI 56
~2006-2010 & & # M F LB HABE T R 57
=~ M EAL R ST AN Z FBE AN H s 57
-~ 4 2000-2010 & & T GIHCE A 5 58
ZoFAFAFETE S T IBEZ B s 58
z \ﬁfr%%ﬁéﬁ@%:}rﬁtﬂjiﬁ%‘r’/»}:%(A)E"Fii(B)J*']i ......................................... 59
T vl PR RS B T A AT E A PR B 60

AR AR 1T HRHAATIMBIH (R S R AT B2 R ). 61

64



