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51 3+ & 3+ > 2 (LNA primers) :z 2 multiplex PCR# i 2 31 » multiplex
oligonucleotide ligation-PCR (MOL-PCR) Hjir » I H#-ig s Fojiees Luminexi:
FRTRPITS E R R LR A oE R FR R

“Eﬂﬁ%ﬁﬁﬁﬁﬂﬁ‘%Q@%%%°$%§%p%13ﬁwz
REF L GFEFHRILGE > W2 EYURPNATEE RE > UREP T
Rz A feR Ao 45052 FTHR o & & B2 2 7 (Neisseria gonorrhoeae) > #)
.2 [ (Chlamydia trachomatis) » i< A 4 7 3f # 4 F#(Mycoplasma genitalium )

2 123 jF A (Trichomonas vaginalis ) multiplex oligonucleotide ligation-PCR



(MOL-PCR) #tjtr > F 2 5% % &7 #k /7 4 BT 5 1 ng o I & Multiplex
oligonucleotide ligation-PCR (MOL-PCR) # w2 Luminex XTAG® assay.i &
¥ % 3 Ak 4 #) P 4L 2 F(Chlamydia trachomatis) 2 i fk 2 78 3f 3

(Mycoplasma genitalium) -
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In recent years, due to climate change, social and behavior changes, and
frequent international travel and contacts, new pathogens keeps emerging and
old pathogens re-emerge with multiple faces, such as with increased virulence
and resistance or new transmission routes and high-risk groups, which constitute
great challenges for disease control. Traditional tests use more culture methods,
which cost much manpower and time. The accuracy of the test is also a great
shortage, which causes delay in treatment time and increases the risk of
nosocomial infection. With the openness of sexual attitudes and frequent sexual
contact between people, the cases of sexually transmitted diseases have been
rising around the world. After a period of time infect with a sexually transmitted
disease, many patients may be infected with the other sexually transmitted
disease with a similar mode of transmission because of the decline in immunity.
Such a coinfection is not a small proportion in total sexually transmitted diseases
case. Moreover, inflammation caused by some sexually transmitted diseases
increase the infectivity of other sexually transmitted diseases. These show the
need for detection technology of sexually transmitted disease coinfection. From
the above, the development of rapid and accurate detection of multiple
pathogens is highly associated to the decrease of disease infection, enhancing

treatment of disease and reducing social expenditure of medical costs.

This research is aiming at developing multiplex detection technology of
sexually transmitted diseases pathogen coinfection. First, a new primer design
method (LNA primers) is used to modify multiplex PCR detection and the



oligonucleotide ligation-PCR (MOL-PCR) technique is introduced. Then, these
techniques combined with Luminex beads technology for developing multiplex
detection technology of sexually transmitted diseases pathogen coinfection. We
had established (1) multiplex oligonucleotide ligation-PCR (MOL-PCR)
technique for the detection of Neisseria gonorrhoeae , Chlamydia trachomatis ,
Trichomonas vaginalis and Mycoplasma genitalium. The limit of detection
(LOD) for Neisseria gonorrhoeae was 10 ng of its genomic DNA. (2) The
combination of multiplex oligonucleotide ligation-PCR (MOL-PCR) with the
Luminex XTAG® assay can detect Chlamydia trachomatis and Mycoplasma

genitalium.



BmpIdAHFEFLNBLRBEL -T2 2GS ha L fFd i
A A & o5 R F) & M F)(Neisseria gonorrhoeae) » #) Bk 3L 2 7 (Chlamydia
trachomatis) » i fk 2 78 3 & B ;;](Mycoplasma genitalium) » % 3§ & 5% G 7
(Mycoplasma hominis) » k% f# ,& 7 (Ureaplasma urealyticum) » ¥ k& 7%
Ji =+ (Herpessimplex virus>- HSV)» 4 5 gg 1k % 75 4 (Human papillomavirus -
HPV) > A % ﬁu%’;lﬁrfl‘rf}?‘ﬁ-* (Human immunodeficiency virus > HIV) » & 3 43
*z %8 (Treponema pallidum)f-t&sg iF £ (Trichomoniasis vaginalis) - 2008 £ %

Biet 1 %&&%ﬁ%’ﬂﬂﬁZWWJ{J&M%ﬁﬂﬁul’ﬁ
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60%hE 4 - PR AL V- Ml o TEFR HV ¥ BRRERFS
HBV ~ HCV ~ s ~ 2 7 2 % - HIV B4 ¥ 5 & g A by o 4
P A et ~ £ 5 20k A e b RE o AR RN
TRBRFRAEHE [ OBI YA F IS G EF Y UK FT
et F o R FRE A o T a4 34 8 HIV g 32 @
o 3 FRF RN Ao P TR L F B (HSV-2)
BB IR BE22-1138 P AP HIVERE - ¥ 25 wFdl
Pesf W~ B w2 5 4 (herpes simplex virus; HSV) ~ 4 #5354 (human
papillomavirus, HPV) -~ # # (Neisseria gonorrhoeae) -~ # 7 i 4 & F
(Chlamydia trachomatis) ~ £ & j#(Candida spp.) & % ~ 2 783§ 5 &

Rty K g AR s HIV RS « SR HIVEZE 35 HE - Elw
% 74 (Cytomegalovirus, CMV ) ~ K2 i #.(Trichomonas vaginalis) ~ # if
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TR o B ET HIV g A RAEE o 2 FHASERE R &
HIVZ 857 i ReaF & F R A HIV E @i om s B & Eah e o
FRE prattins FEY JREFAFTAONFE OREMTRI RS
Bood B2 o b MR R SRAEA 8 HIV s 4 e
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Mook s mEDRFEL LS PR FIFEAERER > 3 FmRE
RAGE NI rogE kg SRk e DT 3 T B > ik
Btk b oo RS HAGL L L E R R FECHERE S 2 0 fE - pRHE
P A O SRR R R e R A AR
%%ﬁiﬁ%gﬁﬁﬁ7%°ﬁm’%@ﬁ%%@ﬁmﬂiﬂ**’p%ﬁ
IHEA R d O AP FERBRA ol A R £ LRI 0N - i
10 R ERRRLE > B R0 8 ‘JF LB R U P e e R 2 PR
2 W sk Vo x i B R e SR AciE & 4 & 4 1772 (Enzyme Immunoassay© EIA)
B E¥ KUt 4 47 (direct immunofluorescence assays » DFA) » %17 Z i R 7
BAVEERERRS S il 2 a2 #i”%f LR F R RE R
AL ATt i3 g A AThA L Dol PR I 0 B R R R R AR
Wr A BROHRERASEFERAR AL FRIGT R UL AR
MK B EEReoiT ke 3 47 7 2 4e ligase chain reaction (LCR) -~ strand
displacement amplification (SDA) - transcription-mediated amplification
(TMA) -~ Real-time PCR -~ helicase-dependant amplification (HDA)
membrane-based reverse line blot (RLB) ~ multiplex ligation-dependent probe

amplification (MLPA) - DNA Microarray ~ bead-based Luminex hybridisation
S R ] R R R R R B e
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Multiplex oligonucleotide ligation-PCR (MOL-PCR) % i o j7 jf e
Dr. Schouten JP #7 Af =T 3 B »> 2002 & 3 % Multiplex ligation
dependent probe assay (MLPA) =5 2% = /2 - MLPA I #:E% - HiFétle
(upstream Probe > downstream Probe) %4 (anneal)X P £ 5 7] % = 23L& >
Pl 4275 (ligase) § % IR B A PR B AR S H R TP A7 5
+ it iT PCRIMWEE &> %3 5F 4P A7 HTEBRRDFEH T 127
fsx B E 7o F B B 7|4 4 (deletion) 2 &2 4 R % P A 1545 4 2 | 2 i
B P EF A EHFEPRAEFARFLZHTES > B L wg T
ARSI E A PR 0 DNA P EF R Ze 3 & L HpFe B

PRAEE PP L 2 LR ¢ 38 B P4 i F ( Mycobacterium
tuberculosis ) s iRl ~ 7 1 chd Feurig R] v S g & A R
P2 = B4 g kiR 2 e MOL-PCR & MLPA 7 [pehps & B3t #4E
$-2p R 7 e (hydriation)#c 3 MR B IR R a2 5 @R
(hydriation) ~ i #%(ligation) » &2 7 &7 R¥g®r BFRE > & A5 RI{]*
Luminex Hczk*E 7] % seiand plm 230 MOL-PCR ¥ * %14 ip|4F7k 1 DNA
BAFECBEHERAITIT* k4Rl SNP g 2 - # ",f—';‘i’:é#}? » 11 %2 DNA
BEadE s B2, 0 A4 P s FaaF AN RIT S FTHEFENIAIREHRE
RS HPE D, G g ﬁ;ﬁs/ﬁv A T @ o £ real-time PCR
kit 3 49 fe chygabae 4 3-MOL-PCR £.%54d £ & & ¥ 40-70 % upstream %
downstream = % 1% 5 ik e H BIF & T B R R B EA R ahp R E R
DNA % E % & » B upstream Probe = 3’ % i7 3t downstream Probe 15’
% Pl 5 pF ligase chiT* > A RS - BE A Y 100-120 B

e B 5 E P RS » F LG E- BETARAGI S LA R
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2L TP &5 E > F] upstream Probe % upstream Probe & 3 iTid
(ligation) = J& & i 4% 4 o & #-4% & 05 B2 PCR 3 4%(PCR amplication) & &
K 7 > ** upstream Probe 15’z 2 downstream Probe 3 37z 4 » i * 515
% 7] (forward and reverse primers) » ¥ % reverse primers 5° ## &5+ Biotin o
& * Luminex #& BT & i p] MOL-PCR # 4~ > 1+ upstream Probe =7 forward
primer 5 75 4c » MagPlex-TAG™ Microspheres 1 anti-TAG & 7] 2832
& f24- multiplex PCR ¢ 313 4p3 F 3 = B feR A O 3L
#75 He 202 44k (Locked nucleic acid, LNA) 5 - fafrphaging > #
CEPY T RPESS B R e SRR R KT A
PR BT R PR ek - 4R @ AR T ) 2 B DNA
prg g HE B ﬁﬁ;ﬁﬂﬁé}z&ﬁﬁ'mﬁx i B A5 FF R e B-type o bR
Mg AR ezb R - 2% 8 B LNA § %>t DNA & RNA % 23
ﬂﬁ*’iﬁ%t&v{ P R AR RG-SR AR e &
NS LNA S s R R R R R b i G
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44
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LNA 72554 pF > melting temperature (Tm) & ¢ + = » k& ¢ DNA #i4F
g KE L €T @1 LNA 03 4 & microarray ~ miRNA i g
real-time PCR % e LR 2@ % 3o d 20 3 & - Bt » LNA ¥
* >t multiplex PCR > 1395 % gt » 4c 2313 57 ez LNA hA 74 5 48
T3 F R - Pk > P53 PR EEFIN SN B o P A Lo
LNA 75 > 3513 & - PR s 4§54 3 Rigict A > &
2016 & - RAE G ARL Y 0 (TF G B sl mag o o 37 sl S gk
(s ﬁ‘%‘u{%l—? 157 ) e b o uF 5 = B LNA gt B2 %gt“ v

% annealing temperature 3| 70°C > < tg"% K51 32L& - M B Lo > ¥

M) ® 2 K T B B R p4 hsl S+ 0 ik 7 multiplex PCR



EBREIR S BT S 5 Y LEMAEd 2 LB ng BAY
EiwpfflZde P g cniE o L URETNI ~ T R ES
RHEG B PP HRFLS S by T megn  REPRE s 0 ¥
Ko o EAEEIR R Y D BB R VHRIET BB OREIR ) BFEHRE
gt o B 128 A7 P enA ISV Rfo - A2 JI ¥ KRBT
vu&%éﬁiﬁﬁWQ.%%%ﬂ’ﬁww?*% BB B Rk o &
BT AT ARG E RS - AV AR E 96 B A o P o AR RAIR D
¥ BT 5 ¢ 3 Applied BioCode = # # % 7 Digital multiplexing molecular
platform 2 = 2 4 & IntelliPlex multiplexing platform o

TERd N F R G AETORE > FRIRTH P L p R F-E R
ﬁ&%ﬁﬂéﬁﬂ’ﬁ&ﬁ%&AJ‘%?iﬁﬁiﬁﬁﬂﬁﬁﬁii%
BEBEPE CPE PR VIRATEGAoi k%R iE e AL E A
B P iz G @‘}?ﬁ@pﬂ%ﬁ«? oA e & dezk 't )k 3L (MSA
microsphere-based suspension array) ~ % 7% 2 3k (Barcoded Magnetic Bead) &
H5EwplT oo L@ RREUER I ERARBRRE > P RTRRZ
R e &R RO IRELRR FAL o
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1. %ﬁﬁ%
RPN 2 RAY il },% )ﬁa J # Chlamydia trachomatis ~
Mycoplasma genitalium -~ Mycoplasma hominis ~  Ureaplasma
urealyticum ~ Ureaplasma parvum ~ Trichomonas vaginalis 2 1% % 7

o
2. BA@RpRY

TRHEEREF il L - FTHFF T+ &Rk

L

(=)~ WFRRA IR E R DNA chi B
1 wEpRR A R
Ay i A% 1~2 %18 > 12 MasterPure yeast DNA Purification Kit
(EPICENTRE® Biotechnologies, Madison, Wisconsin) i &3P & 3 B~
DNA » B i DNA 7k 535-20C k7 > S FF i 47 o
2. BRARRE AAEREER
57 & QlAamp viral RNA minikit (Qiagen, Hilden, Germany) £ ‘e
TR L S P HHE S R DNA FB-ihf % o B~ e DNA 7k 5 %5-20
CTrkfar? » EREEFHRDLAT o
=)~ & +ip&k (Locked nucleic acid » LNA) 3z % 2. multiplex PCR # ¥
Rpa A T g 0 ¥ 7 LNA et B 7l 7 #2432 forward
primer 22 reverse primer > :x % & ¥5 5 ¥4 FE H A 52 FiRl4 ki DNA

- R oo (X B G5 LNA i 8 e ) o

For forward primer : cttCctGtcCagttcatcctgacc
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For reverse primer : ccaCtacCtgCactgacacgtctc

41

B F R A LR R U E E R R

I

PCR 2z~ o %~ §84f 5 25ul> 27 ¢ 2 02 uM & 5 g% B 7|3l =
g3 £ niF ) DNA > 12.5ul  2X DreamTaq PCRMaster Mix (Thermo
Scientific, K1071) - nuclease free distilled water ;& 3 - PCR it 5 94°C
FJs 2 min & DNA 2B 5 B > 2 (5407 10 1 %k vk 3530 % A 47
o= BHEke 7 94 CF & 20s°60CH J& 30s°72 CF & 30s° 10
BRERSLE LG 30 B2 annealing temperature 2 3§ & — {2
A A RBEEE 7 94 CF K 205 70CF & 10s°72 CF J& 30s>
‘RSB RGN T2C F & Smines~# F fis chAd 417 DNA A& F A
17 o
(=)~ Multiplex oligonucleotide ligation-PCR (MOL-PCR)
1. P A >|:E 22 MOLigo Probe 3 3+
& NCBl FHEHEERmERFAL M EFRBEL AP HFATA

Gl TH IR R 2 R s MOL-PCR tp 5 7% 3+ MOLigo
Probe - & 41 #* NCBI blast » s M #F g fF 4 2L F R Mol & > K,ért £ g =
KB 5 o

% 3817 MOL-PCR » % upstream MOLigo Probe 5 =% downstream
MOL.igo Probe 3’ #8345 & &[4 » T7 primer £ T3 primer 5 7|>% MOLigo
Probe = 23L& (anneal) % p 1% 7 7@ 4% 7% % (ligase) ¢ ¥ MOLigo Probe
g w1 * T7 primer £ T3 primer 5 78 {7 PCR MW~ & o

5 F1* Luminex # #< 5 i B MOL-PCR # % > % upstream MOLigo
Probe ** T7 primer E 7| {$ 4 » MagPlex-TAG™ Microspheres =7
anti-TAG 5 7| » ¥ T3 primer e75° =44& 7 4 4= % (Biotin) -

11



2. Multiplex oligonucleotide ligation-PCR (MOL-PCR)
F R 5 10pl># 7 2nM & upstream MOLigo Probe > downstream

MOL.igo Probe>1X Taq DNA ligase reaction buffer (New England BioLabs) -
2 units of Taqg DNA ligase (New England BioLabs) > 2 ul #ip] DNA %

nuclease free distilled water -

‘-\«‘

52 & (hydriation) ~ i 3% (ligation) #=4~12 95°C & Jis 10 & 48> 2 {838
7 30 =< P57k 58°C45 #yeudizk % 95C 10 A4 F & - f2 &

(hydriation) ~ s& £ (ligation)= & (6B~ 5 pl A&7 F B > F |
A5 25ul># 7 025U < HotStartTaqg DNA polymerase (Qiagen, Hilden,
Germany) : 1xDNA polymerasebuffer, 125 nM T7 primer > 500 nM
5°-biotin-T3 primer 2 200 MMdANTPs - & & i% i 4 474212 95°C 15 4 45 »
35 =% Ik F B 94C 30 §)—>2AL{-58°C 30 §/—>72°C 30 #) & &
EF R ZISEEFTI2C 541 & F ok is hPCR A4 733 4TC -

)~ Bk sk Rl % v (MSA ;5 microsphere-based suspension array)

.38 (MagPlex-TAG™ Microspheres) ™2 2X Tm Hybridization Buffer
(0.4 M NaCl, 0.2 M Tris, 0.16% Triton X-100)#f# = 100 #g#zk/ul - B~ 2X
Tm Hybridization Buffer # 7 2,500 #feizx2 25 ul 2. Multiplex

‘\

oligonucleotide ligation-PCR (MOL-PCR) 3§ & #- /& £ 323 » ¥ v

w

95°C F B 10 » 45 %> 37C F i 30 ~ 43 %% 7 gt s 75l
1X Tm Hybridization Buffer 4 z 10 ng/ul
streptavidin-R-phycoerythrin(Molecular Probes - Eugene » OR) » % »t a8 5 37
C 10 4o Bfs Bt &~ B4 96 3¢ ELIS A #% > 12 Bio-Plex 200
Suspension Array System(Bio-Rad Laboratories> Inc. Hercules: CA)# i8] °
¥ sk 3p B ¢ i~k i@ (Median fluorescent intensity » MFI) % i@ £ 100 i 2n 55

12



#igz2 ¢ =#k > £ 4 Bio-Plex Manager 4.1.1 #ic#8 4 472 %

1B Z_ - 2

()~ B3 A4 T
& * SPSS(16.0 5 )4r 48 A 47 & B W Rl B (A % el ait s 02 2

AR o
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~ M4 (Locked nucleic acid, LNA) x 2 multiplex PCR H & ip

# F
i 5 4 ) PorA pseudogene A 71| % —e);u{;ig— g}'ﬁgggg];

chimeric primer) > % — {44 & 48513 (chimeric primer) ¢ 7 3 = # 7
9 7]

PorApseudogene & — £ 5 7|2 5 =7 £ 3k 7 PorA pseudogene & 7 3

i * B 7| (universal sequence) - @ i * 513 (universal primer) R s & — 4

4% & 431 (chimeric primer)=rid * & 7| (universal sequence)f s i€ * 3!

F B3 527 8% - 44 & 8515 (chimeric primer) 2 i@ * & 71| (universal

sequence)® *tH ¢ F BRI il £HRp > @ B * K 7| (universal sequence)

48 ¥2 & (Locked nucleic acid, LNA) 2 4&F -

AN VRS- b&q‘ﬁ & %8 51 3 (chimeric primer) 2 i@ * 31 3 (universal

primer) S5 ipl3E ™ = ¥ 80 F P 1R A F1 3k ;) DNA i 2125 10 ng (Rl

- )o@ #2 - 124% & #8351+ (chimeric primer) 2 r2 447 f& (Locked nucleic

acid, LNA) 4 2 @ * 313 (universal primer)>> ¥ # & &R & 35 # 5
ik ] e

(=)~

# = % B (Neisseria gonorrhoeae) > #j Fx #. % F] (Chlamydia
trachomatis) i 5k 2 5_9*_1?;‘;&51& 7 (Mycoplasma genitalium ) % I3 i
£ (Trichomonas vaginalis ) Multiplex oligonucleotide ligation-PCR
(MOL-PCR)#: 4

AR R 2 F e A i RO R 2 BESE UF . species-specific 47

&+ > w| ik g PorA pseudogene - Open reading frame 8 cryptic plasmid - MgPa

adhesion gene - Adhesive protein gene 15 71| ¥ %3 < ;ngc i B e SRR M )

FIF L 0 s iR 2 AL ROE ) 2 FESE U u. species-specific #7 &5 7 =

14



P P A F] 5 M R species-specific FF 4B el & A& LR F R B
# 2 f7] pecies-specific £ 4+ BB EFA IR F 5 (B Z)-

A ) RHEURGR L 2 B R 10 B A SR 0 kR4 100 ng/ul
3 100 fg/ul » SplRR & AR T RS Ing (B =) -

7211 & qRA A (H ¢ 7 L &Y in-house PCR #ikl 5 B » 4 & #

B8 5 15 12) v Uk R species-specific #F 44 & Rl 2 — RMEOBRER F 5 727 %
(8/11) - 2 11 & pp A8 (H ¢ 4 £ ¥4 2 Abbott RealTime CT/NG assay
Wl G RPRE 2 R T ARG A1) R Pl 2 7 species-specific 47 &
¥eiplz - R PR % L 81.8% (9/11)

2) 22 HERE R AR SRR Rk 3L (MSA 5 microsphere-based
suspension array)

o 7 R Fiicok A P pe e B ks 5 B8 o o R 7 Multiplex
oligonucleotide ligation-PCR (MOL-PCR)#: 5% Luminex XTAG® assay
w2 5 E PR R o A E R 4~ 9 22 2 ok 7 (Neisseria gonorrhoeae) > #)
P & % ) (Chlamydia trachomatis) - & fk 2 78 3§ ,ék # (Mycoplasma
genitalium) % f&:g JF £ (Trichomonas vaginalis ) % = ﬁ:)}% R A2 R e
F %o B % 9 S/B v iE(sample fluorescence intensity to background
fluorescence intensity ratio)4# fFl = 7.3 3 14.0 (B =) - @ &)l & Fid ik
4 AR S/B A N5 262 LO(F =) 5t hemgd

RGP Rl E K AT SRR ok AR IS F KSR S/B B
Lu s 69 % 127(B =)BEHEMESBYEAR A &EEZRACHET N R T
=M F 2 B A E ISR Multiplex oligonucleotide ligation-PCR
(MOL-PCR)Z2t & — + 2 $= &2 MagPlex-TAG™ Microspheres 7 anti-TAG

15



()~ ik

-
ok

FUSR & v Bp A A dh Y LenBdop - 5 h arhg S
RS R L NAL R 2R AR FAE SR L
AREAA A B RERRE A L f ko Tl R S
T R e R PO R BN R en @ L s B s R o et A3
4 #2F = g pe (Locked nucleic acid, LNA) &z 2 multiplex PCR # i 5

B

AR

iﬁﬁﬁﬁﬁﬂﬁﬁﬁﬁﬁ }i?ﬁ@ﬂﬁ%%@ﬁ’iﬁ?i%‘
EOBREIBAZREL > N RKZI ERET R TRKRT KT
1R

2.3 TEinAR A5 o o { RV A SRR S

5

F %S5 o a4k (Locked nucleic acid, LNA) :x 2 multiplex
PCR i rs it ff] % — {24 & 4 31 = (chimeric primer) 2 4 {7 f¢ (Locked
nucleic acid, LNA) 2 47 2_ il * 313 (universal primer)>: ¥ & & /B 714 1% ik 2
%1@?wégiﬁg—ﬁﬁ@aggﬁﬁ%ﬁ#ﬁp%gﬂogga%
- M F RV i3z * K 7] (universal sequence)t { #T4f ¥k i3 AR L

EET X

o=
m

e g2 3 s P fe e B B & 5 % & Multiplex oligonucleotide
ligation-PCR (MOL-PCR) £2 Luminex XTAG® assay #t i o Multiplex
oligonucleotide ligation-PCR (MOL-PCR) % #x & Multiplex ligation
dependent probe assay (MLPA) 2% = ;% » 1 * #§ H e < (hydriation) ~ 1 ¥
(ligation) 2 PCR # 5 (PCR amplica > tion) & J& » »1i2 4 ! { % s = iR
1o T N pige o iE 2 PO Sk ) B B AR A fﬁlﬁlgajf’:
F% K F SRR R 0 £ 22 Luminex XTAG® assay #iri & fie & skt

71 & ¥(MSA; microsphere-based suspension array)# & % £ 1255 5 R & iRl i

16



e F ARG RET PR R FE R AR T S # R Al
A2 K F A FIE 1 $ B Multiplex oligonucleotide  ligation-PCR
(MOL-PCR) £ & - |+ & $ ¥ it ¥ MagPlex-TAG™ Microspheres
anti-TAG B 7| A 24 £ % - 3% & . S/B * i (sample fluorescence
intensity to background fluorescence intensity ratio) = 15 |+ % % 4p § & /2 =
AR o F &L & FF B # MagPlex-TAG™ Microspheres £ anti-TAG
B3 e

P Aok i 7 i e R B A o R R S PR T A A 6 PR B

Bopt T AR BT o BIRA D BN G N TRR DR K E2 ST o
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o~ BRHEER

AFIFRPESERE S ER BR R AR R A S € AR RIPE
I L i PR T 2 R 7 ° — #Multiplex PCRA_i& 4% B 1% cr3k 3+ 51 &
% % — 447 4+ APCR3 #5(PCR amplication) 2 # i » & PCR3 154 28 %] § 44
I+ F R £ F R EREFHE S FINEE RE Rk B > Multiplex
oligonucleotide ligation-PCR (MOL-PCR) F1I* % — }445 432 % (hydriation) ~
i # (ligation) f £ 2 £ 3 4451 3+ @ PCR3g t5(PCR amplication) * & ¥ % 4
ST BT EF LFE AR T TP T A40B L iR &
APRAPES iﬂﬁﬁﬁ%ﬁﬁﬁ’uéﬂkﬁﬁﬁg BRE @
PRI it B

o

\\\?{r

A& R iE = 4k Rk ) (Neisseria gonorrhoeae) » #) B 3 2 g(Chlamydia
trachomatis) -+ i Ak £ 7 if f % F(Mycoplasma genitalium ) = 15§ if &
(Trichomonas vaginalis ) multiplex oligonucleotide ligation-PCR (MOL-PCR)
FF > A% P2 Luminex XTAG® assay#t fieid & fie & fesk 't 51 & it
(MSA ; microsphere-based suspension array)%# & % £ R R R LN R
A= # B :E 3% & Multiplex oligonucleotide ligation-PCR (MOL-PCR)Z-% — {4
A3 Vo gg&? MagPlex-TAG™ Microspheres anti-TAG & 7| & 2 = =
Fgm ZF T @A pdsyacrr B3R # 2 { #% MagPlex-TAG™
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M: marker

N: negative control (H20 )

I: inner primer only, 100ng genomic DNA
O: outer primer only, 100ng genomic DNA
1: 100 ng genomic DNA (2016NG0728)

: 10ng genomic DNA (2016NG0728)

: 1 ng genomic DNA (2016NG0728)

: 100pg genomic DNA (2016NG0728)

: 10pg genomic DNA(2016NG0728)

: specific PCR product

**: non-specific PCR product
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C. trachomatis N. gonorrhoeae M. genitalium Trichomonas vaginalis

S/B : sample fluorescence intensity to background fluorescence intensity ratio

26



ekt W& P &

)

m

~ # & (Neisseria gonorrhoeae) & — ]“e‘_q‘;' & 48 51 3 (chimeric primer) % i * 513
(UNIVEISAL PIIMEI) BT R 1ottt sttt sttt sb e ene e 23

~ # ] (Neisseria gonorrhoeae) 2 % p% 4i 7 7 (Chlamydia trachomatis)#5 4+ % -
B 38 ettt bbb b bbbt 24

~ # F](Neisseria gonorrhoeae) Multiplex oligonucleotide ligation-PCR

(MOL-PCR) BB *L(LOD) ....cvocvreeeeeeeeeesssesesseeseeessaessssesses s esnesnens 25
v AR LS LR R HE B - ERIEE 26

27



