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A= (Transcriptomics)tl A A2
S HEIFY(Gold Standard Method)

Introduction

ZAAFA] E(transcriptomics) ©] ¥ mRNA <=0l 4] Al
W @S AAF R FE shrolgal Fo &
Utk FAAE she] @ o] g ARE 9
(coding)3t2” 3= DNA Algeoltal st f-HA=
BE A Aotk mix AR AR e
mRNAS] J&S oJn|gitt WA oA F-34)
128 (gene expression)©l] tHF A7+ DNA wlo] 2 0]
& ©|(microarray) 9F 72> 3L A2l EFe] 4 7l wast
tEo] gsiA = o gty e ddaS A
AL el A TR A il o] A HFE
o] #19m ZHH A A BEA S 7R 7 ATk sHA]
Tk Hol] A2’ AESH 9 ol 2] 2 H] 2(omics)
of theh A A7E sl WA HAF FEL
AT A7 7S GJule FES W Qltk &, 4
A8}, AR g, el A SHproteomics) S ZHZFO 2 A
o] HAZ} obd A f712Q1 A oA e HA =
A vbetE = Aolth 17 ouol|A] £4 Z]ze] As
3} A AARASE ATehe A 1 AR EA] 7HAE
gu7t B AAZ doz & & g

ujo] A Z o] # o], massive parallel signature sequence
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+ wHlE AAD Aotk A
= mhol Az ojg o] ¢] el
Hof| thk ool slom, dA=
o] wlo]A 2ol o] FeF(platform) 7hol] A= 7wt

v AFE0] Yo7k gtk HT wlo]AE ol o]
Ao ZREZS FF3) shele o] FaEHY
Atk thE2 <l Zo] Minimum Information About
Microarray Experiment(MIAME, http://www.mged.org/
Workgroups/MIAME/miame.html) standards, External
RNA Controls Consortium(ERCC, http://www.cstl.nist.
gov/biotech/Cell&TissueMeasurements/GeneExpressio
n/ERCC.htm) ~12] Y’Micro-Array Quality Control(MAQC,
http:// www.fda.gov/nctr/science/centers/toxicoinformatics/
maqc/) consortium %-©] T}

Gene Expression Omnibus(GEO)Y ArrayExpress
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= Affy

= Amersham
= Mergen

= ABI

= cDNA
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« Agilent
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« Operon
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Microarray measurements (log, ratio)
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a8 1 TagMan assay® 0H0I320{3(019] Hla 2412

e AT Ul Aol AREE Ui 4] 71s9]
A7deltt. MAQC 7144182 TagMan assay, Standardized
RT-PCR(staRT-PCR), 1] . QuantiGene S thA| =

FO2 ARHATE o5 FYESS e} o)A

2 APE 24 7EES IR YFHE(old
standard method)”el2ta st = ek 1Y 1
TagMan assay®] A5 2O 107149 A= v
2 ZYEY dloleE 42HH S (scatter plot)= LFERH
A=, TagMan assay”’} =25 T O EA vfo]
Agolgo] ZHYE 7 vwo] FEH o2 HojFErh

=2 =
7 garsd e deo A vlasta
o

TagMan assay

TagMan assay— A ZF 7} |4 (real time

4, =% 7
PCR system)< 53] S357] A 53 (template) £
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TagMan™ Probe
FRET
~— > Quenched Signal
Emitted Signal

|||m.....‘?,...

Jd 2 TagMan probe? =s 4z

FS AT WHolth o] W e ALY = Tag
THEA0 5 FEEolmudease) €73 FRET(fluorescence
resonance energy transfer) 40|tk Tag THELALE
5 wrEElo E4do] 7] wiiell FHHE ol HE
o] o7 Ag3st 2] H(oligomer)e] W E A
2otk olFe ol&ste] TagMan probe(Applied
Biosystems) S TIA}215 0 24 7} Alo]Zwitl dsDNA
o] = AFE 4 AUrk TagMan probe= PCR Zz}0]
o AEo= MER AE s S EA] Zoy
7} F3oll Aol A (annealing step)ell A 2z ko]
o A FYof| AgstAl ™ 2). F 2%t
el €] TagMan probe= & €l G =+ 7H¢] &34
4, 5 reporter dye$} quencher dye®] FRETl| ©]3l
reporter dye”t "2 312} B quencher dye”} &
atod 71 oge] Yg WS dok 5% wheo] 113
HHA F 7240 5 wEElo &4l sl TagMan
probe= 717 3 =™ o]l whet reporter dye©} quencher
dye”} #2] %] 1, reporter dye2] 25291 &3S =
A 7 o Hrk ol WEEE 9] 32 quencher
dye7t WE 9 apgH o 2oy A2 O 2 reporter
g ERE e BEE Yo A7l &DNA g 7H2t
&3 Aol7] wiiZell o]F dsDNAS] A ol| o]-8-3

g



10

Threshold

Fluorescent signal (R)

baseline 18 20 PCR cycle # at threshold (Ct)

ACt=C120-Ct18=2

0 T T T T T T T
0 5 10 15 20 25 30 35 40

PCR cycle number

J3 3 PCR AOIZ 20 IE 41T =)t Jgpz

y=-34x+31.2

Ct | Slope(S)=-3.4

- PCR efficiency = 107MV-5)-1
or 100M134.1 =97%

I ! 1 1 1 1
20 -1.0 0 1.0 20 3.0
Log,, [template]

J¥ 4 threshold A0I21 F8(template)&ol ™

2 X 7Hreal time) -2 dsDNAS] %2 #2351H PCR
Atel ol ket 2710l Fgel 41717t a(noise) ol
38U A “Jel(lag phase)7F HAHTE kA2
E 10014 15 ApolZo] Aud &3 Al el A7)7}
& Aee] 4715 dowA S7} Al (exponential
phase)7 HZEH, 35 WA= 40 Aol o] A 93
215 ko] 3.3} “Jel (saturated phase)7t EIT A gl
S} 323} Al olfell= T3 A F3 ] ol i ZE
= 17 AEth mEb S71 Adelell A threshold A1
AL Zz1e] g e o] e s} whe A3 ] Aol
2 75 APl ol FTTHIH 3). °] AlE FE cyde
threshold, Ct2kal o sttt. Ctel +8 9] <ol loge
Fek 3hs T =2 W 9 49} o] T gk Alole]
YA JAE #F & 5

Standardized reverse transcription PCR
(staRT—PCR)

Standardized reverse transcription PCR2 PCRS ©]©
Uizl o] T A ES}L A ko2 84 FY
(target template)®] F& 7 Fsh= Wrgolth o] WhHE
ol 7ol Tt wheol gk Alg el A o] FolR) 7] wiiE
o HAskE 2212 FA717F el Hol )= ARk
SR 371 u7E 22 itk dollA el Sl
Standard competitive template(CT)= ©]7] &E7 4]
7% AEZA saRT-PCRS] 34120l H3olth, 77
she 2719) Mg §o0.8 G Ao] 9] PRS
Saely A o)A BHE B8] Aol a MESe)
FF A7 ol = THEZE 8 x2F I
(standard curve)S
Fol LHAA
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8l SFHH7
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J8 5 Standard Competitive Template(CT)Z5H
20 BEIME

QuantiGene

T} (multiplex) bDNA assay2} 1= 3h= o] HPES
XMAP &% H|=(Luminex fi)E ©]&3ste] 7]=
bDNA assayE T}z assay= A7l Zlo|t} -4

l

rl
Lo

ST A

Korea Genome Organization



bDNA (branched DNA)& U712 9] probe s 2
&}, bDNA assay 2 bDNA 2] 7} 71%]o]| njo] 2 Bl
Faahs 5o HOE shte] st g Bl
Eo] A ako}b (712 =i o S D N [ =1 R e S AW RE)
T3] bDNAE éfé“\] 7] 2 (hybridization) Z} 7}A]
nit} thA] ujo] & 23717 =
A el 3 T A= A
o|th(1¥ 6)
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Cooperative
hybridization

Non-cooperative
hybridization
Target MRNA

CE

CP
77 7 7 7 7 7 7 77T 7777
J8 6 ¥S Z¥(cooperative hybridization)2g QIgt
urg maol 0/s'
Step 1 Step 2
Target mRANA
=7 (cell lysate or tissue BL
n homogenate) LEd\r-_/-_/l:»mFlNA
& uCapwreEleads \/-
Igap;ure
L. Label R 7 Amplifier
L.~ Extenders (LEs) g:géure 8F (bDNA)
—  Blocking
~  Probes (BLs)
~]—, Capture /¥ Label Probe
- Extenders (CEs) (Biotinylated)

J38 7 U= bDNA assay? 1UE. bDNA

— =2 X
AS NUE 22
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A 400000 Multiplex o Control
10000 = PMA/LPS
= 1000
@
=
RPN O CAFLICHIIC
W < e2) QQ, < VL
B 100000 Single-plex & Control
— 10000 = PMA/LPS
|
o'
i
=

J8 8 (A) U= bDNA assay Zit (B)
assay Z1H®

JHE bDNA

Al1el, B]5o] A Aol SJsiA v =gt F3 71
73 A 3H(cross-hybridization)©] dojutA Hw F
3o 354 ofelt] A" 9] XA Q] Aol 44

UTH= Zlojth

Flagella et al'®e ]33 EAHS
(cooperative hybridization) > 2 3l 4 gtk 73k
e A%S 5o = 2HS 73 7H 75_@‘310
Z7Fkal B &2 ==% (melting temperature) = 247
=3tk (1" 7) webx 5ol At Hj5ol 4
ol YA &7t Aol whet EE} Eol#Ql 7Fs
™, thz FA Jfre ofol T 4 A
o= Aotk ol g HJ”SEE 1071 MZE o
mRNAE 708 assay®} Uh% assay® w48 24&

¥ oft ¥ Mo

d4F A%
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Step 3

»*<

V- = e
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WG o] I9 solth F A a2 AW 2ol proke 119 V50| AYS] AL US 5 9lo
A ] ARG ol FAHA WAF Pl sy S U WA 2 02 kA
9T S 59l

Comparison of the three methods

A AR g Al 7R 9] SERFA S Anbtk TaqMan assay 2} staRT—PCR-% 719~ PCR %710] HA
Z47ke] A3 TS AU Qi) WA TagMan assay s} HAoke= 7H Stoll assayd &
R 718ke] g =F whgol 7] A o]t} QuantiGene assay?] 7% probeES FEZ ol

o] 20 e AAp ZivkEth H A sk wkg A A71E WhgollRE Ei= A7Ho] 16A17F0. = assay'd
235 e Aol ¥ assays AT 2 AEelth AEle Algkel 7 Aok A9 vl=e] 571 1007
w3k Zejoln] HES] TARIG] JloIME AR Fol = Hoj ghile] 100470e] EAS @ o] APk
dolu T 9] o] pojol| W T FEE Aol7} = o 9o71e] FollA ARt 11 AfelA] 23]
& 4 9tk SR PCRY) 544 UE wolA Hol  qdtwy 3 4 gl
W HS Hol=H| TagMan assay®| 743 571 <] #2177} Carnales ef al > o] A] 7}2] SR EZL H)w =
A ZAe) 7}”*}E‘r~ H7F Aok S@RT-PCRE  A3S sto] A Hlw AFHE BIIATKE 1).
739 ShA Aggh mhel o] 7t Agmle] ot jla o] Aol = H TagMan assay2] 745 7H bl A8
T ﬂﬂ] T = Aok AHjE Aol 7 5249 9(linear dynamic range)sS zrow AjHA
st o] Stk (precision) 2 A B (accuracy) Hol A= F7F A9
QuantiGene assay2] 74-9- mRNA°Y 25 ths 23S 23745 23tk QuantiGene assay®] 79 A A A
ol el FEete] S4o] o] FolA]7] wjiel] A I HollME B EHelE HolHE 45 4 YA
AHreverse transcription) 82 AAA dethes A gk AdEH Y] 49 PCR 7|uke] OE ¥ ZYE
o] gtk AN 3hte] mRNA X242 A#3l7] 913} o] H]8] Wolx= WS o 4= 2} QuantiGene assay”}
o] capture bead, label extender, blocking probe, capture 2 ZYPE) v wate] A FE HolA] o
extender 5 FAPITH SolH o elok a7l Wl o ol o XE AZEE S dou GxA}
B 1 MAQCQ HDHN Z3=o| max fju"
Platform  Gene list Sample processing Detection sensitivity?  Dynamic Precision® (median) Accuracy? (median)
Symbol  Number Sample Assay Data BohA&E BothA&B 8" “Aldaa -6,000 Linearite RA RA
of genes input replicates presentation above LOD  below LOD (log10) (R2) (%median)’ (%variance)e
tested
TAQ 997 cDNA from Four Normalized 857 (86%) 38 (3.8%) 8.1 3.46 2.42 0.950 3.6 9.4
10 ng total replicates against
RNA, one RT of cDNA POLR2A
reaction
GEX 205 cDNA from Three Normalized 193 (94%) 4(2.0%) 6.8 6.26 3.82 0.960 0.4h 21.1n0
10 ng total replicates against
RNA, one RT of cDNA beta-actin
reaction
QGN 244 500 ng total Three Original data 223 (91%) 5(2.0%) 4.1 2.16 2.12 0.994 1.0 5.0
RNA replicate of
RNA directly
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o] glo] probe} A hybridization) A7) F- HIE 21SE
sttt A3, 85 2 $Hcooperative hybridization)
8l Soldl Agol 7hsdl Ao R v %4
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Concluding remark

AR 2 B A el tig FAIF 0l
F2 Q1 olell & Aot Hokolth sHAIRE AA7HA]
FAAR olaf ok AL ofal| 7} FAll| o] FoI A AL
2AE Gk FAERL olale] S A8
telaZ ool o} 22 24 7]wol e ",
<l ola)e] SHE& AIA] F+= TagMan assay
< 7lEe] Jith o] F 7 S 74t
oMol XskE Fall whE AZE el ME27F ME2E
Ask= Alol7h & Aol ARt ol 7A = 43
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4H JAE AT kel §lth 2ARoA 75
gk SHo] Aol AlE Swatr] wolth kA &
A NN ME Kt ke tlolHE A7) S8 vt
T2 S Bk B4 S AAE 5 ol Aol
(19 9

mto]lAZojg o] Q] =2 Al e o835t
Eoldor wd% {7 2Ndifferentially expressed
gene, DEG)E U802 AUy, FaFael #4
VER ATee PR

A
1%
A
ol
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12
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¥ V‘l
¥9

Treated target sample to be
analyzed j

High-throughput expression Validation of array data with sensitive
analysis with DNA microarray and quantitative analysis method
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