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REAL - TIME
PCR

PCR MICROARRAYS
MNwpyog Katrapog

NEKTWP MikpoBioAoyiag
EPIAZTHPIO MOPIAKHZ AIATNQZH> — APETAIEIO NO2OKOMEIO



EPQTHMA

MTTopouv TTEPIBAAAOVTIKOI
TTAPAYOVTEC OTTWC N OlATPOPN KAl N
UNTPIKN OTOPYN VA TTPOKAAECOUV
ETTIVEVETIKEC HETABOAEC oTO DNA Kal
va aAAGCOouUV TN yovIOIOKN EKppaoN
O€ YEVETIKA OIOUMOUC OpYaVIOUOUC
00NYWVTAC TEAIKA O€ OIAPOPETIKO
(PAIVOTUTTO;



Cell Division

Parent Cell

Prophase

Chromosomes align at the equatorial
(metaphase) plate

Metaphase (Centromeres
divide)

Sister chromatids separate during
anaphase, becoming chromosomes

Two Daughter Cells



ANOPQITINO NONIAIQMA

« 3.6 X10° ZEYI'H BAXEQN DNA AINMOTEAOYN TO ANGPQITINO
[[ONIAIOMA MHKOYZ 2m.

« 30.000 N'ONIAIA :Q> T'ONIAIO OPIZETAI TO MH
AIAKAAAIZOMENO XHMIKO NMOAYMEPEZ 4 AZOTOYXQN
BAZEQN (A ,T,G,C) NMOY MNMEPIEXEI NMOAYTIMH BIOAOT'IKH
NAHPO®OPIA ENQ YT XPONQZ AYNATAI NMAPOYZIA
KATAAAHAOY ENZYMIKOY 2Y2ZTHMATOZ NA ANATNAPATATEI
TON EAYTO TOY TOZO IN VIVO Oz0 KAI IN VITRO.

« TO 10% TOY ZYNOAIKOY DNA lMNEPIEXEI AEITOYPTIKH
NAHPO®OPIA TIOY ZHMAINEI X XHMATIZEI NMPQTEINEZX.



12 TOPIKEZ ANAKAAYWEI|2

1855.0 MENDEL ANA®EPEI THN YMAP=H FONQN MOY
METABIBAZONTAI 2E OYTATPIKEZ TENEEXZ

1940: O BEADLE ANA®EPEI THN ONE GENE ONE ENZYME
HYPOTHESIS. (NOBEL 1958)

1944: O AVERY ATOAEIKNYEI OTI TO T'ENETIKO YAIKO AEN
AMOTEAEITAI AINO MNMPQTEINEZ AAAA ATTO DNA.

1953: Ol WATSON KAI CRICK ANAKAAYNTOYN OTI TO MOPIO
TOY DNA AMNOTEAEITAI AMO AINAH EAIKA KAI THN
NEPIFPA®OYN .(NOBEL 1962)

1956: O KORNBERG ANAKAAYTITEI THN DNA NOAYMEPAXH
NOY EINAI ANAPAITHTH INA THN ANTIFPA®H TOY DNA TOZO
IN VIVO OZ0 KAI IN VITRO.(NOBEL 1959)

1975:0 SANGER ANAKAAYTITEI THN MEGOOAO I'A TO DNA
SEQUENCING.(NOBEL 1980)

1985: O MULLIS MAPOYZIAZEI THN MEOOAO PCR .(NOBEL
1993)
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DNA Structure

Hydrogen Bonds

Cytosine
Adenine
Thymine

Guanine

Deoxyribose
(Sugar molecule)

Phosphoric Acid
(Phosphate molecule)




Deoxyribose and Phosphoric Acid

Phosphoric Acid
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The Nucleotide Sequence

Hydrogen Bonds

Cytosine (C) » |

Adenine (A) - } Guanine (G)
- v 3
LB (1 Thymine (T)
Guanine (G) ’ N Adenine (A)
.
F \ :
i Cytosine (C)
i .
{
Deoxyribose : :
(Sugar molecule) Phosphoric Acid

(Phosphate molecule)



5’ to 3’ Orientation of the

Sugar - Phosphate Backbone s




Bonding of

Phosphate Deoxyribose

Base Sugar and Molecule Sugar Molecule
Phosphate Bases
Groups

Hydrogen
Bonds
Sugar-Phosphate Backbone
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2000-:
ATIOKpUTITOYPd®NONn
avBpwmivou yoVvISIWHATOC

1990-2000:
Emavdoraon otn peodoAoyia

1970-80:
Epgdvion Twv mpwTtwy
TeXVIKWY avdAuong Tou DNA

1950-60:

XdPAKTNPIOHOC, atropuovwaen
Kdl XEIPIONOG

DNA, RNA ka1 mpwreiveg
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AAuoi1dwTn avtidpaon woAUHEPAoNC
(Polymerase chain reaction -PCR)

1985

Kary Mullis

Nobel Xnueiac
1993
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http://upload.wikimedia.org/wikipedia/en/8/8a/Route_128.jpg

OAa 10 OuoTaTIKG TNG OUVTAYNG NATAV  YVWOTA 01NV
ETMIOTNMOVIKN KOoIVOTNTA. KaVEIC ONWG MEXPI EKEIVN TN OTIYUN
Oev Ta €ixe ouvouadoel OTTwG Ta cuvduaoe o Mullis.

[la 4 pRveg Kaveic otnv etaipeia dev agloAoynoe ocofapa Tn
OKEWYN TOU KAl PJAAIOTa TO TTEPIOOIKO Science pe euBuvn Tou
ekdOTn Tou Dan Koshland atméppipe 10 TTPWTO paper PE TN
TeXVIKA PCR 110U £€0TEIAE 0 Mullis TTpOG dnuoaicuaon.

Tpia xpovia apyotepa otav n PCR avaknpuxtnke «Molecule
Of The Year» o Dan Koshland ecakoAouBouoe va e€ival o
eKOOTNC TOU TTEPIODIKOU Science.



PCR 3 2TAAIQN
[MEPII'PADH

1. DNA DENATURATION (ATMNOAIATA=H) 94° C. 30 sec

* Otav 10 DNA Beppaivetar n dITTAN EAIKa apyidel va «Xwpiel» Kal TO QAIVOUEVO
autd avagepeTal we TeN (melting). Amd 1 oty 1mou 10 {euyog A=T evwveTal UE
OUO deouoUC udpoyovou, og avrtiBeon Pe To (euyog C=G TTOU EVWVETAI PE TPEIG,
TTEPIOXEC TOU DNA ue peyaAn ouykévipwon A kal T 8a dlaxwpIoToOUV TTPWTEG.



PCR 3 2TAAIQN
[MEPII'PADH

* H Bepuokpaacia kard tTnv otroia 1o MIcd DNA gival TTAéov HOVOKAWVO ovopadleTal
melting temperature (Tm).
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PCR 3 2TAAIQN
[MEPII'PADH

* HTm Twv popiwv DNA d¢v gival idia kal ecapTtaral
1) ATt 10 pAKog TNG aAuaidag DNA
2) A1t Tnv avaloyia Baoewv A, T,C,G 110U TTEPIEXEI

Tm = 16,5 (log [Na']) + 0.41 (%GC) + 81,5° C

* [a pikpd& popia DNA (15-30) Bdoewv n
Tm =2(A+T) + 4(G+C), Wallace rule
‘ETo1 pia povokAwvn aAuaida DNA 20 Baoewv pe 5A, 6T, 3C ka1 6G Ba €xel Tm:
Tm=2(5"+6") + 4(3° + 6°) =58°C.



PCR 3 2TAAIQN
[MEPII'PADH

2. DNA ANNEALING (ENMANAAIATA=H — YBPIAIZMOZ EKKINHTQN ME
TIZ MONOKAQNEZX AAYZIAE2 DNA) 45°-60° C.

 Attaitei dUo ekkivnTéEG (PRIMERS) pnkoug 17-30 Bdoewv TTOU PAPKAPOUV
(FLANK) tov otoxo DNA 10U B€AOUMPE va avTiypa@ei Kal Twv OToiwv Ta 3’ akpa
TTPETTEI VA Eival AVTIKPUOTA.



PCR 3 2TAAIQN
[MEPII'PADH

3.DNA EXTENSION (EMIMHKYNZH) 72° C.

« Apaon 1N DNA TroAupepdong oe TIEPIPAANOV TTEPICOEING TWV TECOAPWY
PWOQPOPIKWY OE0CUPIBOVOUKAEOTIOIWY EXEI OAV ATTOTEAECMA TNV ETTINAKUVON TWV
EKKIVNTWV MPE KaTewBuvon 5 - 3’ kal ouvBeon CUUTIANPWWMATIKAG WG TTPOG TN
MNTPIKN, véag aAucgidag DNA ue taxutnta au¢nong aAucidag 500 — 1000 leuyn
BAoewv ava AETTTO.



AINOTEAEZMA 1°v KYKAQOY
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ENIZXY2H AAAHAOYXIAZ - 2TOXOY

~ NMAHOOX
S KYKAOI | ANTIFPAGQON
TRORI RN ROWE TP PCR AAAHAOXIAS
BV DBV PO OV OB ZTOXOY
3 cycle = 8 Amplicon
AL o 1 E
4 cycle = 16 Amplicon 2 4
N N ANt NN A N ANl
5 cycle = 32 Amplicon 3 8
B AN P > 4 16
6 cycle = 64 Amplicon 5 32
DA AP 6 5 o4

7 cycle = 128 Amplicon 20 1 048.576

05 A
Ll \. 30 1.073.741.824




2YNOHKEZ ANTIAPA2H2 PCR

‘Eva TutTikO TTeipapa PCR 1repi€xel Ta akdAouba cuoTaTika:
DNA (0,01 — 0,1 pg)
PRIMER 1-FORWARD (20 pmol)

~— | Mg > EANATOMENH

 PRIMER 2-REVERSE (20 pmol) APAXITIKOTHTA
e Tris — HCL (20mM, pH 8) NOAYMEPAZHZ
- MgCl, (2 mM) > <

50uM dATP, dCTP, dGTP, dTTP.
OEPMOANGEKTIKH DNA NMOAYMEPAZH (2 1U)

~~1 Mg > XAMHAH
« dH,0 EQ2Z 50-100 pl ZYNOAIKQOY OI'KOY. g

EIAIKOTHTA
NMOAYMEPAZHZ

OPIANO EKTEAEZHZ : ©EPMOKYKAOINOIHTHZ (THERMOCYCLER)






PCR HIGHLIGHTS

« 210 TTpWTA TreipapaTta PCR xpnoipotroiénke DNA pol | (Klenow fragment)
un OepPOaVOEKTIK = avaykn TTpooBnknG véou ev{UPOU O€ KABE KUKAO
PCR.

Me 1n xprijon Tag DNA TToAupepdonG , TTPOEPXOMEVN ATTO TO BEPUOPIAO
BaktApio Thermus aquaticus (Lawyer et al 1989) n PCR autopatoTtrolgital
a@ou n Taq TToAupepaon avrtéxel Ewg Kal 94°C evw tTapoucialel BEATIOTN
AEIToupyIKOTNTA OTOUG 72°C.
H uypnAn Bepuokpacia otnv oTroia yiveral n avridpaon TNS EMPAKUVONG TWV
VEOOUVTIOEuEVWYV aAuaidwyv ecac@alilel 0TI n €101IKOTNTA KATA TOV UBPIOICHO
TWV primers oev UTTOKEITA o€ ouuBIBacuo.
H Tag troAupepdacn é€xel BEATIoOTn O0pdon oToug 74° C Kal TTAPAPEVEI

AEITOUPYIKN €W Kal Toug 95° C.

To €vlupo €xel d0paon &' - 3’ ToAupepaong
To €vfupo €xel Opdon &' =2 3’ eCWVOUKAEAONGS
2TEPEITAI dpadong 3" = 5’ e€wWVOUKAEAONC

2TEPEITAI proofreading activity



PCR HIGHLIGHTS

Av uia Bacn €icaxBei AGBo¢ KATA TNV ETMPAKUVON TNG TTOAUVOUKAEOTIOIKAG
aAucida¢ Ogv UTTOPEl VO aTTOMOKPUVOEi . AUTO €UVOEl TNV €l0aywyr ONUEIOKWY
METOAANGCEWV oTO PCR TTpOIOV.

H ocuyxvotnta AGBoug sivar 1 Baon kaBe 10* — 10° Bdosic. Eav éva poépio DNA
uNkoucg 1 kb troAAatTAaciaoOci pe PCR 25 kUkAwv 10 10% TOU TTPOIOVTOG TTEPIEXEI
METOAAGCEIC. Eav n PCR T1rpayudatoTtrolEital yia Tov €Aeyxo Tng Trapouciag n
ATTOUCIOG €VOG TUAMATOG YoVvIOiOU TIPAKTIKA N EmTuxia TG avtidpaong Oev

eTTNPEAdeTAl.

H Tag troAupepaon TTpocBETel cUVABWG Eva TTapaTTavw PopIo (ouvnBwg A) oto 3’
AKPO NG VEOOUVTIOEPEVNC aAuaidag (eAeUBEPO KATAAOITTO).
Xprnon aGAwv mToAupepacwy OTTwe N Pfu ToAupegpacn pe dpacTiKOTNTA 3 >5
eCwvoukAedonc Ba trepiopioel To AavBaouévo trpoidv PCR yia DNA 1kb og 0,1%

TTEPITTOU.

H dpaoTtikotnta 5 - 3’ TTOAUNEPACNG PTTOPEI va 0ONYNOEI OE€ OXNUATIOUO primer
dimmer kal TTOAATTAQCIOONO TOUG KATA TV Avodo TNG BEpPOKPATiag OTn pAcn TTou
odnyei oto Denaturation.




PCR HIGHLIGHTS

NY2EI2

1. TomoBETnoNn TnG TTOAUMEPAONG OTNV AVTIOpAON OXI €€ apxns OAAd oTn
Beppokpacia Twyv 94° C. (HotStart Polymerase).

2. 'Evwon TnG TTOAUHEPAOCNG HE AVTIOWMA TTOU KOBIOTA TO £VCUMO OVEVEPYO
o€ XaMNAEG Beppokpaoies. & upnAn Oeppokpacia (940 C) To avTicwHa
KOTAOTPEPETAI N Tag atreAEUBEPWVETAI KAl KOBioTATAI EVEPYI).

3. KaAuyn Twyv primers Je TPpWTEIVN/eg TTOoU Ba KaTaoTpa@Ei/ouv 0TV UYNAR
BeppoKpacia.



PCR HIGHLIGHTS

H emituyxia evog mreipapgarog PCR egaptatal KUupiwg atrd Tn oxediaon
TWV EKKIVNTWV.



PCR HIGHLIGHTS

1.MAko¢ 17-30 voukAeoTidla €cac@aAilel povadikotnta UPRPIOIOUOU HME  HOVI)
aAnAouxia DNA péoa oto yévwpa (417 — 4%°) guvduaopoi Baoewv.

2. MNepiekTikOTNTO 0€ C,G Kata 50%.
3. H Bepuokpacia uBpidiocpou Twyv 2 primers TTPETTEI va €ival TTAPATTANCIA.

4. AAAnAouxiec eTTavaAauBavouevou VOUKAEOTIOIOU aTTopeuyovTal yiaTi odnyouv o€
UBPIBICHO UN €10IKO 0€ AAAEC TTEPIOXEC TOU DNA.

5.To kKABe primer dev TTPETTEI va TTEPIEXEI AAANAOUXIEC CUMTTANPWHATIKEC OTA AKPA
TOU DI0TI utTopEi va uBpidioBouv (hair pin structure) Tr.x.

5" — GAGATCGATGCATCGAATCTC - 3’
\\ J




PCR HIGHLIGHTS

6. Aev TIPETTEl vA UTTAPXEI OUPTTANPWMHATIKOTNTA METAEU Twv 2 primers OIOTI
odnyouuaoTe o€ primer dimmer 1Tou 8a TTOAAATTAQOI00B0UV OTOUG KUKAOUG TNG
PCR.

5"- GATCGATCGATACGTGATCC -3’
3’- GCACTAGGATCGATCGATGC -5’

Primer A PCR

5" - GATCGATCGATACGTGATCCTAGCTAGCTACG -3’
3’- CTAGCTAGCTATGCACTAGGATCGATCGATGC -5

Ta primers TOU XpPnOoIJOTToloUvVTal OtV XPEIAZETAl KAT AvAyKn va Eival
ATTOAUTA CUPTTANPWMATIKA PE TNV aAucida otoxo. H povn Pdaon oe pia
aAAnAouyxia Pdaoewv TOU primer TIOU UTTOXPEWTIKA TIPETTEI va  Egival
OUNTTANPWMATIKA YE TN BAon TNG MNTPIKAS aAucidag €ival autry oTo 3 AKPOo
Tou primer. Eav autd dev emTeuxBei N TToAupEPAOn dev Ba €TTIUNKUVEl TNV
aAugida.
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¥
5 -

RT - PCR

mAMNA

AAA-T

E|" _5"
Primer 1
AT
mAMNA

DMNA

Primer 2

—5'I

m—-

Primer 2

Amplified product

RT - PCR

To €vfupo avtioTpopn MUETAypaPAon
XPNOIUOTIOIEI €va  CUUTTANPWHMATIKO
OAIlYOVOUKAEOTIOIO yIa va EEKIVAOEI
Tnv ouvBeon DNA atmdé éva uoéplo
RNA. H povokAwvn aAucida T1ou
DNA 110U TTOpAyETAl XPNOIUOTTOIEITAI
oav «PNTPIKA» Yia TNV ouvBeon Kal
MIag OeuTepnG aAucidac DNA «kai
META yIa gvioxuon XPNOIMOTTOILVTAG
v PCR.



« Ta Trpoidovta PCR avaAuvovrial oe pia gexwplioty Oladikaoia Trou
TTpayuaroTrolEiTal JeTa 10 TEAOC TNG PCR.

* Ovopddloupe autd TO €ido¢ TNG availuong «end-point analysis» (OIOTI
ouvnBwc tTrpayuarotroigital uerd amd 30-40 kukAoug PCR).

* H end-point analysis xpnoipoTroigiTal ouviBwc yia TTOIOTIKI) avaAucon Kal
OTTAViWG YIa NUITTOCOTIKN.

 HAekTpO@OPNON o©¢ TINKTwPa ayapolnc (gel  electrophoresis)
XPNOIMOTTOIEITAl OUVABWCG YIa va TEKUNPIWOEN TNV UTTap¢n 1 TNV atouacia
OUYKEKPIMEVOU TTPOIOVTOG, TOU MEYEBOUC TOU Kal TG KaBapdTNTAC TOU.

« To a1Bidio Tou Bpwuiou (ethidium bromide) eival n pBopilouca XPWOTIKNA
TTOU XPNOIUOTTOIOUNE OUVABWG YIa TNV AViXVEUON TOU TTPOIOVTOC OTO gel.

« Edv €xoupe xpnoluotroioel otnv PCR primers onuOOPEVOUG TT.X. ME
Biotivn T10TE pJTTOPOUME Vva uBpidicoupye TO TIPoidv TG PCR e
KaOnAwpévouc  oupmmAnpwuatikd@ ™S  DNA  aAAnAouxiac  probes
(QVIXVEUTEG) Kal ME TN XpNon OTPETITaRIdivnC va OTITIKOTIOINOOUME TNV

TTapaywyrn N oxl orjuaTog.



OMNTIKOMNOIHZH AITOTEAEZMATQN PCR
MEOOAOAOQOI'AX
[TAPAAEIT MATA

KAIviknl Mikpo[BioAoyia : Avixveuon 1ou HPV.



LINEAR ARRAY HPV Genotyping Test
Overview

Add denatured
PCR product to

biotin-labeled *7 biotin-labeled e
PGMY primers B_PC04/B_GH20 probe strip in
primers hybridization

buffer
, reference line ﬁ

[~ |OW (3-glObin

-
I
>
o
T

™~ PV 16
[PV 31
/ high B-globin

7

\ BSA-conjugated

HPV positive sample oligonucleotide probes

result
(Gravitt, et al. J. Clin. Micro. 36: 3020-3027)



LINEAR ARRAY HPV Genotyping Test
YBPIAIZMOZ

Biotin

K/‘ Amplicon

+
Linear Array

4

* YBpi1diouodg Tou

BioTIvUNIwuEVOU l

KwOIkoviou (amplicon) pe
TQ AKIVNTOTTOINMUEVA EI0IKA

oAlyovoukAeoTidia (probes) :
4



LINEAR ARRAY HPV Genotyping Test
ANIXNEYSH

Horseradish Peroxidase

* [1pooBnkn Streptavidin- PR s

Horseradish Peroxidase X
Conjugate :
4

 XPWMATIOPNOG ME

kaBilnon TMB + l

YT1repoEegidio

o  OeTIKO onpa: UTTAE H TMB

Ypauun
#/



LINEAR ARRAY HPV Genotyping Test
EPMHNEIA A[TIOTEAESMATQN

High beta Globin Control
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Selective Amplification using AmpErase ®

Specimen/Target DNA Unmodified Specimen/Target DNA

Carry-Over Amplicon DNA Inactivated Amplicon DNA

Unmodified Specimen/Target DNA

Heat,
Alkaline

Inactivated Am pErase®
enzyme

Inactivated Amplicon DNA



ANIXNEY2H METAAANA=HZ AOI'Q
DELETION
2YNAPOMO WAARDENBURG

Primer 1

CEC

B F

L
ECC CAC
M oy H

GEC TeC GTC

G vV

CCG ACG CAG
Primer 2

Wild-type Mutant

=




Real Time PCR

H end-point avaAucn O&ev Trpooc@EpeTal  yia ToooTikl) PCR Q1011 TTapEXE
TTANpoopia oTnv @aon «plateau» oOtou TIAéov n avridpacn O&v MTTOPEI va

TTEPIYPOPEI JE NABNUATIKI) POPUOUAQ.

Agv UTTOPOUUE VO CUCXETIOOUME APECA TO onpa TnNG end-point avaAuong PE TN
OUVOAIKN TToo0TNTa TOU DNA OTOXO0U TTOU E£iXOME apXIKG OTNV avTidpaon.

TeAIkA @don TnG avTidpaong (plateau)

Kwntikn ¢
avTio POGCT|C daon Tng ekBeTIKNAG augnong (log phase)
PC R 2nueio €vapeng Tng eKBETIKAG augnong

APXIKR @aon adgnong
(background)



Apxn Tn¢ Real-time PCR

Eivar n dladikacia gvioxuyong Miag DNA
aAAnAouyiag ue 1™ MEBOOO TNGC AAUCIOWTNG
AvTidpaonc TnG NoAupepaonc (PCR) Kal Tautoxpova
TNC QviXveuonc TOU TIOPOAYOUEVOU TIPOIOVTOC OE€
TTPAYMATIKO XpOvo KaB' OAn Tn OIAPKEIQd TNG
avtiopaon¢ (Real-time PCR), upéow TNG Xpnong
EI0IKWV POoPIOVTWY XPWOTIKWV o]V
EVOWNATWVOVTAI 0TV aOAANAOUXIa TTOU EVIOXUETAL.



2E2 XPQ2TIKEX

ETEPOKUKAIKOI N
TTOAUQPWUATIKOI
udpOoyoVvAavOpPaKEC.




OA2ZMA EKINOMITHZ
OOOPIZOYZ2ZOQN XPQ2TIKQN

Emission maxima of
common dyes

1. FAM

2. Yakima Yellow™
2" VI

3. TAMRA

4. (y3™

5.ROX

6. Cys™

T T | T 1
400 500 600 700 800
Wavelength/nm




LightCycler, PCR npaypatikov ypovov
BuGKES €@upuoyES

MoooTtikomoinon Kat mMoLoTKNA
avixveuvon

Aviyvevon petalrdewv XapakTnpiopnog Tpoiovrev

Melting Peaks Melting Peaks
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Real Time PCR

A

) Mo template control
Basaline

b

E,

GROTS

.,,
o

£

20 25

Cycle number

Aviyvevon Tov ofnatog 9Oopropov

To onueio xatd To omoio 10 KAOe delyua elGEPYETAL 6TV EKOETIKN PAoN TNG AVTIOPAONG,
opiletoar ¢ 10 «KOATOPA UETAPOANG TOL PLOUOD AVENOMNC TNG GLYKEVIPWOGNC TOV
mopayouevov mpoioviog (Threshold Cycle 11 CT), eivonr oTOTIOTIKA ONUOVTIKN Ko
aviyvevetar ¢ onuo eBopiopod. H petaforr ovt] ™G GLYKEVIPMOONG YIVETHL G©E
CUYKEKPIUEVO KUKAO Kot €Coptdtor omOALTO amd TNV OpYlK] GLYKEVIPM®OT TOL KAOE
detyuoroc.



Norm Fluorescence
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‘Evvola tn¢ KapumuUuAnG avadopac Le BAon TNV KWVNTKA TNG
avtidpaonc tnc PCR

crossing line

log Concentration

Mapadsiyua

Evioxoupe pe v PCR T1pia
deiyuata ouykevipwoewy, 106, 10°
kKar  10* avrniypdewyv. O1wg
AVOMEVETAl, 000 Alyorepa
avriypaga  meEpIExYovralr  OTO
osiyua, TOOO TTEPICOOTEPOI
KUKAoI amairouvralr  yia vd
EI0éABs1  n  avridpaon ornv
EKOsTIK) TNC @Aon kai va
avixveuOsi To mapayousvo onua
TTOU QVTIOTOIXEI OTNV PETABOAN TOU
pubuou augnong ™G
OUYKEVTPWONG TOU TTAPQAYONEVOU
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Baowkn Apxn NMNoootikonoinong oto LightCycler

AyvwoTto
Sdeiypa N (copy number)

KapuruAn
avadopadg
(standard
curve)

log (copy number)




Real Time PCR

OAa 1a guoTtiuarta real — time TToU AVIXVEUOUV KAl A¢IOAOyOoUV
Ta TrpoiovTa TNG PCR Paacifovral otnv avixveuon @Bopiloucwv
XPWOTIKWV KAl OTN GUOXETION TNG E€VTAONG TOU TTOPAYOMEVOU
onuaTog eBopiopoU PE TNV TTOOOTNTA TOU TTPoIovTOoC TG PCR
oTnVv avtidpaon.

O1 TTAov diadedoucveg uEBodoI real — time xwpidovral o€ OUO
KATNYOPIEG:

1) Sequence — independent detection assays

2) Sequence — specific probe binding assays



1. Sequence — independent detection assay (2 primers — 1 @Bopilouca eAeUBepn ouaia)

Sege
r
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Emipnkuvon TéEAog eTINAKUVONG

Baoiletar otn xprion Miag @Bopiloucac ouciag (ouvnbws SYBR Green |) 1Tou
EVOWMATWVETAI o€ OAa Ta dikAwva popla DNA avecaptiTwy aAAnAouxiag Bacewv.
H ¢6opilouca oucia @Bopilel kaTtecoxnv oOTav evowpatwveral oto DNA evw
TTPOKTIKA Oev pBopilel OTtav gival EAeuBepn o1o didAuua TG PCR.



2. Sequence — Specific Probe Binding Assays

* O1 peBodoloyiec Baoilovralr oTn XPHAON OAIYOVOUKAEOTIOIKWY QAVIXVEUTWY TIOU
uBp1didovtal AOyw CUPTTANPWMATIKOTNTAC TwV PBACEWV TOUC YE TOV OTOXO DNA,
OUVETTWG AVIXVEUOUV JOVO TO OUYKEKPIUEVO TTPOIOV.

* O1I aVIXVEUTEC €ival ONUOOUEVOI JUE POBOPIOXPWHATA TTOU MOC TTAPEXOUV TO CHua
TNG aviXveuaong.

* OI TEXVIKEGC ME XPNON ONUOOMUEVWV QVIXVEUTWYV UPRPIDICHOU £XOUV MEYAAN
€10IKOTNTA

» Kuplol avTITTpOowTTOl
a) Hybridization probe assay (HybProbe probes)
B) Hydrolysis probe assay (TagMan)



HYBRIDIZATION PROBE ASSAY

Acceptor

Excitation \ Excitation

Emission

R C)

« Baaoilovral otnv apxn FRET (Fluorescence Resonance Energy Transfer)
* Ta popia Donor kal Acceptor TTPETTEI va €ival O0€ KOVTIVEG BEaelg (attooTaon 1-5
Baocig)

* To paoua atroppoPnon Tou Acceptor TTPETTEI VA ETTIKAAUTITEI TO QACHA EKTTOUTTAG
Tou Donor



H peBodoloyia pe Hybridization probes eival katdAAnAn yia
TToooTikl Kal TroioTikip PCR  kaBwg Kal  yia  aviXveuon

onMelakwy JeTaAAAcewy (SNP’s).
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Avixveuon HETAOAAGEEWY, OXEDIACHOG AVIXVEUTWYV

ATTOAUTN ouoAoyia (perfect match)

300 5
LW VR WA LU T

(mismatch)

A A y \ Y4 k
{ o | A | A )

Anchor Probe Mutation Probe
2) Tm mut.probe < Tm anchor probe

3) Tm anchor probe > Tm primers

1) To onuacpévo o1o 5
AKPO probe TIpETTEl VA
gival  @WOPOPUAIWPEVO
oT0 3°GKpPO yia va pnv
YivEl €TTEKTACN ME TNV
TToAUpEPAON.



%’ f@ﬁ 711'% ® T%: . Mismatch

| nudiy TN, YT T

%f"‘!ﬁ %fﬁﬁ T@:’ . Perfect Match

Temperature —

Low Medium High

* YBpIOIoNOG TwV €10IKWwV probe otov DNA oT1OXO0.

« O @OopIoPOC eAaTTWVETOl OTAV T probe AOyw auc¢nong TnG Bepuokpaaiag
atTopakpuvovTal atro tn uATPa DNA.

 Edv umtdpxel aAhayp oe pia Bacn 6a odnynBoupe o€ Bepuikl aoTaBela TOU
OUMTTAEYMATOG probe — target.

* O1I Beppokpaciec armodiATacng Twv avixveutwyv He 1 pATPpa DNA Ba cival
OIAPOPETIKEC EPOTOV UTTAPXEI ONUEIOKN METAAAALN.



XapakTnpiopog Baoel Tm

Wild Type — Mutant - Heterozygous

The melting temperature of each
sample reveals its classification as
a wild type. mutant. or heterozygote

Sample profiles illustrate:

» a derivative peak at higher
lemperatures for the allele that is
fully compliementary to the sensor
probe (e g., 8 wild-type sequence)

» a peak at lower temperatures for
musmatched alleles (&g, mutant
form), and

» both dernwvative peaks for a
heterozygous sample

>

DR R
s E-

- homozygous wild-type sample
homozygous mutant sample
--——= heterozygous sample

Temperatura




METPH2H [IKOY ®OPTIOY HCV

HCV signal from 0 to 108 HCV-RNA copies/ml|

3 HCV-RNAIlog §
T 55 copies/PCR 6
& 5
O
= 4
@ 20 Cycle threshold (Ct)
S for 108 copies/PCR 3
o 15 2
0
Y
S 10 .
o
55 Thresnhold
& resno
< None
D: X=X L A SIS e L Py iy

0

Cycle Number
0 10 20 30 40 50



EOAPMOIEZ PCR

[ToooTikn uETpnon RNA 1 DNA

KAIvikiy Mikpo[B1oAoyia

[ eVETIKN AlQYyVWOTIKI

AvaAuon MNAnBuopuwyv

ApxaioAoyia

laTPOOIKACOTIKN

KAwvoTToinon

XapaKTNPIOMOC ayvVwaoTwV HETAAAAEEWY
[TOAAQTTAQCIAONOGC ayVWOTWV AAANAOUXIWY
DNA sequencing

AvaAuon YEVWUATOG



MelovekTnuata Moplakwyv TeEXVIKWY

[Mw¢ n emdnuioAoyia Kal To KAAG opyavwupévo cuoTnua uyeiag divouv AUCEIC O€
KAIVIKG TTpoBARuaTa ?

2OYHAIA

* ATTO 10 1995 £w¢ kai 10 2005 (10 £€Tn) 01 OTATIOTIKEG AVA £€T0G EUPAvIfav 0TABEPN
au¢non Tou TToo0o00TOU XAAMUDIOKWY ACINWEEWYV

* Ta €1 2005 — 2006 kaTaypda@eTal aloONTA PEIWON TWV XAAMUBIOKWY ACINWEEWV
Kal jaAilota otnv 1oAN Halland (290.000 kdaTolkol) N heiwon TG OuXVOTNTOC £PTACE
10 25%

* H roAIg Halland rjtav n TpwTn TTOU UI0BETNOE MOPIAKES TEXVIKEG VIO QViXVEUON TOU
Chlamydia trachomatis oto Noookopegio TG amo 1o 1995 o1 omoieg £w¢ 10 2006
OUYKEKPIMEVN aAAnAouxia

(Abbott LCx — Roche Amplicor PCR — Abbott m200 real-time)



1.1

H peiwon Tou ETITTOAACUOU TNG
¥Aauudlaknc Aoipwencg Ba
UTTOPOUCE VO OPEIAETAI:

POBANUa OTNV TTOIOTNTA TWV

aAvTIOPAOTNPIWV

2. ANy 0€CoUaAIKwV auvnBeiwy

3.AA\ayn otov otoxo DNA ToU UIKpOofBiou.



H €peuva ammokaAuye pia atraloipn (deletion)
377bp OTO KPUTITIKO TTAACUIOIO TWV XAQMUDIWV
UE  aTTOTEAEOPO  OeTikG  Ogiyyata  va
xapakTnpiovral JECW TOU HOPIOKOU €EAEYXOU
ApvnTika (False negative)

ATTO 10 2009 01 eTaIpeiec Roche — Abbott
xpnoiyotroiouv multiplex PCR (2 otoxwv)



EUROSURVEILLANCE Vol. 14 - Issue 32 - 13 August 2009 - www.eurosurveillance.org

THE SWEDISH NEW VARIANT OF CHLAMYDIA TRACHOMATIS
(NVCT) REMAINS UNDETECTED BY MANY EUROPEAN
LABORATORIES AS REVEALED IN THE RECENT PCR/NAT RING
TRIAL ORGANISED BY INSTAND E.V., GERMANY

U Reischl (udo.reischl@klinik.uni- regensburg.de)t, E Straube?, M Unemo?

1.Institute of Medical Microbiology and Hygiene, University Hospital of Regensburg, Regensburg, Germany

2.Institute of Medical Microbiology, Friedrich-Schiller University, Jena, Germany

3.National Reference Laboratory for Pathogenic Neisseria, Department of Laboratory Medicine, Clinical Microbiology, Orebro

University Hospital, Orebro, Sweden

In 2006, a new variant of Chlamydia trachomatis (nvCT) was
identified in the Swedizh county of Halland by Ripa and co-workers
[1]. Thiz mutant strain iz characterized by a 377-bp deletion in
ORF-1 of the multicopy cryptic plasmid, which includes the target
region of both the Roche and Abbott C. trachomatizs NAATs available
at that time [2]. The currently available new redezigned dual-target
assays, namely the Abbott RealTime CT/NG (CE mark-certified
in January 200C) that targets another cryptic plazsmid sequence
in addition to the zequence affected by the nvCT deletion, and
the Roche COBAS TagMan CT v2.0 (CE mark-certified in June
2008) that detects the chromozomal ompA gene in addition to
the sequence affected by the nvCT deletion, have replaced the

former aszays [3].

Ripa T, Nilsson P A variant of Chlamydia trachomatis with deletion in
cryptic plasmid: implications for use of PCR diagnostic tests. Euro Surveill.
2006;11(45):pi1=3076. Available from: http:s/www.eurosurveillance.org/
ViewArticle.aspxPArticleld=3076




MICROARRAYS

H xaptoypdpnon Tou avBpwtrivou yovidiwpatog (3,6 x 10° leuywv Baocwv
DNA) atroteAei Eva TEPACTIO ETTIOTNUOVIKO ETTITEUYA.

O apIOUOC TWV UTTAPXOVTWY YOVIDIWV TTPIV TV OAOKARPWON TOU TTPOYPAUMATOG
uttoAoyiloTav o€ 100.000 evw ol TEAEUTAIEG EKTIMNOEIC KAvouv Aoyo yia 30.000
yovidia.

* To Aeyopevo «axpnoTto» DNA TTou €xel €CEAIKTIKA ouvTnenBei TTapa TroAU
KaAQ T1 poAo diadpaparifel; (ENCODE PROJECT)

« ATO Ta uTTdpyovta yovidla Trola ek@palovial o KABe KUTTApo, TTOTE Ba
EKPPOAOTOUV Kal KATW ATTO TTOIEC OUVONKEG Kal TTPOUTTOBEOEIC Eival EPWTNOEIG
TTPOG ATTAVTNON OTO AUECO PEAAOV.

* Eival yvwoTto OTI oplopéva  yovidia evéxovral O€ MIa O€Ipd  oofBapwv
aoBevelwy, OTTWS dld@opol TUTTOI  KApKivou, OI1aBATNG, KaPOIOTTABEIEC,
oxiloppévela. O TPOTTOC OUWG EKPPACNS Kal AEITOUPYIAC auTwy PE TNV €vvold
TNG KATavonong NG PloAoyiag Kal AEIToupyiag Twv KUTTAPWY O€ PUOIOAOYIKEG
KAl TTAB0AOYIKEC KATAOTAOEIC TTAPAPEVEI AYVWOTOC



MICROARRAYS

H cuvepyaaia emoTAPOVIKWY KAAdWVY OTTWG TNG latpikng — Xnueiag — Bloxnueiag —
BioAoyiag — Quoikic Kal BIOTTANpo@OpIKAG avoiyel VEEC TTPOOTITIKEC YIa TN):

["evopIkn: (Genomics — KAAOOC ETTICTAMNG TTOU MEAETA TO YOVIOIWHA WG GUVOAO)

Kal TNV

[MpwTteouiky: (Proteomics — KAAOOG ETMOTAMPNG TIOU MEAETA TO OUVOAO TWV
TTPWTEIVWV).

H ouleucn YEVETIKNG — YEVOMUIKAG — TIPWTEOMIKAG Ba Bonbroel otn dIaAEUKAVAON TWV
BACIKWY PNXAVIOMWY AEITOUPYIAG TOU KUTTAPOU Kal TwWV OpyAavwy, aTn dlEpEUVNON
TNG TTaBoyEveonC TwV VOOWYV, KUPIWG TWV TTOAUYOVIOIOKWY, OTNV ECATOMIKEUMEVN
OEPATTEUTIKI) TTPOCEYYION TOUC OGAAG Kal 0T OIaAEUKAvVON TWV HUNXOVIOPWY TTOU
odnyouv OTO YPAG.

H xpnnon Ttwv DNA microarrays TOU ETTPETTEI TNV TAUTOXPOVN AVTANON
TTANPOPOPIWY ATTO EKATOVTADEC £WG XIAIADEC yovidla o€ Eva YOVOo TIEipapa gival Eva
ONMAVTIKO EPYAAEIO YIQ TNV ETTITEUEN TWV AVWTEPW OTOXWV.



MICROARRAYS

KaBopiopEvn CUCTOIXIO VOUKAEIKWY OCEWYV, TTPWTEIVWY,
MIKPWV HOPIWV, TTOU ETTITPETTEI TTOPAAANAN avaAuon
TMOAUTTAOKWYV BioxnUikwy Osiypatwy. (Schena et. al.,
Science 270, 4670470; 1995).

1. Laboratory Patrick Brown
Stanford University

Yeast microchip

2. M€0odog Affymetrix



MICROARRAYS

1. Laboratory Patrick Brown
Stanford University

Yeast microchip

[Mpayuartotroinon 6.116 PCR
AvTIOPACEWYV YIA TTOAAQTTAQCIAOUO OAWV
TwWV YovIOiwv. POMTIOTIKI) €yKATAOTOON
Opauoudatwyv DNA, tmrpoioviwy TG PCR,
XOPAKTNPIOTIKWY  KABe  yovidiou O¢€
UAAIVN ETTIPAVEIO 2CM? O OUYKEKPIPEVEC
Béoeic. MAko¢ BpaucuaTog JOVOKAwWVOU
DNA 150-300 bp.

| |
Ampiiy by PCRH using gene spedific pnmers

v

[——] | —] [ —]
Spot PCR products onto poly- /

\p_.'sine ccat-:-gglass SW

O

Dry DNA onto the slide

Fix by UV crosslinkng

Denature DNA to make
sngie-stranded




MICROARRAYS

2. Affymetrix

[TpOOKOAANCN XNMIKG
TTAPACKEUALOUEVWV
OAIYOVOUKAEOTIOIWYV  (25bp)
ME QWTOAIBOYPAWIK TEXVIKN
O& OUYKEKPIUEVEC BEOEIC O€
chip oIlNikévng ueyEBoug
1,28 cm?

GeneChip® Probe Array

Hybridized Probe Feature

Singlo stranded, lurescantly

‘\ ‘\ ‘\

N\
labelod DNA targot P \ \\ \
\ \ .

Oligenuciaotide probe

Each probe leature containg
mulbons of coples of a spocific
okgonuckaotide probe

Ovor 200,000 difforant probes
compiementary 10 penelic
information of interost

X

N




KaTtaoKeun microarrays e
PWTOAIBOYPAPIKN HEBODO

Lamp

Mask Array



Aladikaoia KaTtaokeung:
EuvaiocOntotroinon TNG TEPIOXNG OTTOU
Ui vea Baon TTpoaoTifeTal

Light
(deprotection)

i

FT ]
»00000 % OHOHOOO

i

25-mel' (.; A .i-A T - C = Different masks
EEEEN T
AGCTG " e f2 ] l Hedlad
TTCCG <&@ TTCCO T T OHOHO < are appiiec and a
different
AmpI|Ch|p base is added
Microarray
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In this experiment, we will use a
The Experiment RS DNA microarray to compare the

differences in gene expression
levels between cancer cells and
healthy cells.

The steps we'll follow are ot the
bottom of the screen. We'l
highlight them as we go to track
Our progress.

1 Collect Tis_su_e.‘ 2 lsolate RNA | ) lsolate mRNA 4: Make Labeled DNA Copg‘ | 5 Apply DNA |6: Sean Microarray | 7: Analyze Data \

 BACK

W E1CCLE N CW L TAPLEY



Now we can begin to answer our
question:

"What's the difference between a
healthy cell and a cancer cell?"

A A

Buffer Columns with Solvent GreenandRed  Microarray W'l i tion b
Solution  Oligo-dT Beads Solution Labeling Mix Washing Solution Io:kinognzltu;:nels;aj:::sggn %r
e mom R Scalpel which genes are "on" and "of f" in
9 v Pipettes, cancer cells as cort'mpored_fo
v — Pipetmen, Microarray Scanner healfhg.cells. e will do this by
Vortex and Tips AT I R measuring the types of mRNA

found in both types of calls.

v Sample Tubes v

"~

Vartes-Ganle ' '

The first thing we need to do is
find some cells!

Micro-
Centrifuge

\4

W o B

=1CLLGRY CW R TApLET

|1 Collect Tissuel| 2: lzalate BNA|| 3; lsolate mENE || 4: Male Lobeled DNA Copy | 5;, Apply LMA | 1B Sean Mieroarray |7 Anlyze Data |



We will collect a healthy tissue
sample and a cancer tissue sample
from our patient. We will need a
scalpel and two empty sample
tubes.

Cancer tissue

Drag the scalpel over to the
cancer tissue,

'Collecﬂon fubes‘

< BACK

3 A' - . “\ ~N o' Arla | ~ 3 - ’ . . 3 ™ r o . e 1. L > 3 A . ™
4 Coilect'ﬂsme] 2:-izolate RNA|| J-izolate mRNA | & Malie Labeled DNA Copy |5 Hoald DHA | (8: Sean Microarral (| Aoalize Doto
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Healthy Cancer
BACK

2 Isolate RNA| 2 lealate mBHA | 4

Vortex-Genie

Next we will mix our tissue samples
on the Yortex. As the vortex mixes

the sample, the tissue will dissolve
and the RNA will be released.

Place the tube containing the
healthy tissue sample onto the
vortex.




Press the green button to turn the
centrifuge on.

Micro-
Centrifuge

] a ’.

3 E ' .

. - - -
- ~ - ~
_ & ’ ~
N "

BACK o 1ECLEIN EWLITapLer

| 2:dsolate RNA| 3:lzolate mRNA | 4 Makie Lobeled DNA Copy | 5 Apply DA ||B: Scin Misroarral |7 Asalyze Dota



Press NEXT to continue

Why doesn’f_fheDNé' stay in solution?

RNA

Protein, DNA,
and other stuff

Healthy

;
”

< BACK

5L l 2: Isolate RNA|| 3:tzolate mRNA || & Malie Lobeled DNA Copy | 5 Apply DHA

B Soan Microarray |7 Analize Dota |
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MRNA poly-A tai
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Close-up of
a single bead

We will wash our RNA samples over
columns filled with small beads that
will only bind to RNA strands that
have a poly-A tail. The other
molecules will wash away,

Press NEXT to continue.

mRNA mRNA
" tRNA tRNA
rRNA rRNA
Healthy Coness Column 1 Column 2
« BACK oe1ECLEY EWrapLer M
e Isalate mRNA |4 Male Labelad DNA Copy : Arply BNA B Saan Micrenars a4 |(7 Fralyze Data



Closeup of a Bead
with mRNA attached

v
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Labeled
Nucleotide ™ m Poly-T

\

Poly-A Tail

! \

mRNA Reverse
Transcriptase

The labeling mix contains:

+ Poly-T primers, which bind to the
paly-A tails on the mRNA {usually
referred to by the scientific
community as Oliga-dT primers)

t Reverse transcriptase, an
enzyme which will synthesize a

strand of complementary DNA
{(cDNA)

+ Labeled nucleotides, which will be
incorporated into the new cDNA
molecule, The nucleatides in this
tube have a green fluorescent
molecule attached to them.

Press NEXT to continue.

| Collect Tissue | Z: lsolate BNA L 3 isalate mRHA kSR abeea NI

64 5: ipply DN | [B: Sean Mieroarray |7 Analyze Do |
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For the next step in our
experiment, we'l take advantage
of a key property of DNA--
complementary base pairing, If two
complementary DNA strands are
mixed iogefher they will z00n find
and base pair with each other,
reforming a double-stranded DNA
molecule! It doesn't matter where
fheg come. from--iheg’ll do that
even if they were not orlgmollg
paired. Scientists call this
*hybridization”, and it is the key to
how DNA microarrays work.

Press NEXT fo continue.
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Stuck to our microarray are litle
piles of single-stranded DNA
molecules. A single spot contains
many identical copies of the same
gene. And each spot on the
microarray represents a different
gene.

Press NEXT to continue.

Same DNA

Sequence

Different DNA ~ 4 y
lsequences " Same DNA ™

Sequence

BACK




« BACK

d the single-stranded
repared from the

and concer cels to our
array. Remember that all the
sules in our tubes
human genes, and for
cule of cDNA there is o
pot of single-stranded
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Unhybridized

Let's take a closer look at what's
happening on the surface of the

labeled cDNA

hybridized to their complementary

DNA strands on the microarray

A few stray oDNA molecules did

Most of the cDNA molecules have
nat hybridize.

Press NEXT fo continue.
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Many of the spots are green! --
But not every spot. The dark spots
are genes that were not
transcribed in the healthy cells.

GREEN (HEF!LTHY) IMFIGE Remember, not every gene gets
; expressed in every cell type,
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Lots of spots again, just as for the
green genes. But the red pattern
looks different. It's clear that skin
cancer cells and healthy skin cells
have different gene expression
patterns. But how can we sort

through all this data to make sense
of it?

The microarray scanner can
merge the red image with the
green image and display the
composite picture.

Press the MERGE IMAGES button.
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| How do colorblind people see ' Here are the red and green spots,
microarray data? ' merged together. Any spot that
containg both red and green cDNA
shows up as yellow. A yellow spot
MERGED IMAGE containg a gene that hybridized to

S S g TesCeeg Nl eYeve 0.0 both green and red cDNA, which
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expressed both in cancer cells and
healthy cells.

Genes that show up as yellow
spots probably aren't very
interesting to us, since their
activity doesn't change when the
cell becomes cancerous.,

But look at all the red spots and all
the green spots!
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Press NEXT to continue.
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Red spots show genes that

MEQGED |MQGE produce more mRNA in the cancer
cells than in healthy cells -- they're
0.0 © .. o 0 o 0.0 © e e"e : "turned up" in cancer.
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Green spots show genes whose

MEQGED lMﬂGE expression is "turned down” in

cancer cells.
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MERGED IMAGE

0.0 0 0% 0% .0 0* °°
90,0 00 a0a 20a0.0.0%, *
) 999® 0g g0g 000,070, o
9 02 9.%% %% o
0,002 % 0. %0, 0. .0?
10g0gghg o0 05 0y o0, L0,
0%0% . %0.0% %0.0%

o o 990" 50,0 0y
0 0%.0 o 0% . %% 0%
0 99%¢% o of o, 0, o0%
o® 20 0% 0% o 0%  _0%% o

0%:% 0% o % 0% % ¢ o
090" 00600750 0°0°0°0°05 o0 ®
0%e% o’ ®a a®

0,0 0 02 % ¢ 0% 0% 0 ¢
e 0% _ _e% o 99%9% o
0,022 %0 02 %0, % 02
0g0g0g @ 05 “0,0, o0 "o g%
0? %0%3 0% M
».o:o'o. L : 'o:o o'o. . o:o:
0°0g 9% 0 0% 0% o 0% 9
8080000050005000002020,020000

19920%000% o 000,80 " 04040
050905090:0005090.0005090.09090

You are a researcher interested in
studying genes that have an
increased level of activity in skin
cancer cells, What color spots
should you choose to study?




MERGED IMAGE

9 %2 .0 0. 0% o0 0% 0% % o
0 o020 a0 92 20,0 @
0020% 020 o 20 02030 0 o 09
) 0% . 0% % _ 0 o0
" M o0 0 af
0.0 0 02 % 0. 0% 02 00
) o.0% _ _e% o 99%% o
0,0.00 a0 0o 0,0, a0 0.0
1090g0g @ 05 0,045 4% 9 0%
0a0. 02 0 0.0, a0
W M L 0% 0%
0 0, o0 0a a0 o0
9 09 0% 0 0% 0% o 0° 9
00 0 "050°0505 o 0 0g0
) 90.0%% % o 0 0 0,0
0705 "0g "0y “0g 040

That's right!

Red spots represent genes that
are turned up in cancer cells.

Press NEXT to continue,
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Gene 4263 is one of the genes
that are turned up in cancer cells,
Gene 4263 produces a protein
product whose role is to turn down
the expression of several other
genes. What color are the spots
that are turned down by gene
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Yes!

Gene 4263 turns down a set of
genes which are represented by
GREEN spots on our microarray.

Press NEXT to continue,
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Gene 6219 is normally turned on in
skin cells. In our cancer sample,
this gene is defective. While the
gene sfill produces mRNA, the
defect prevents the mRNA from
being translated into protein. What
color is gene 6219 on our
microarray?
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Good job!

Gene 6219 is represented by a
YELLOW spot on our microarray.

Press NEXT to continue.
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While RMA exprezsion USLALLY
indicates protein activity, this is not
always the caze. In this example,
gene B219 mRMA iz made in both
healthy and cancer cells cousing it
to appear yellow on the
microarray. Howewer, in cancer
cells o defect prevents the gene
from being tranzlated into protein.
Because gene B219 shows up oz
yellow, the defect cannot be
detected uzsing microarray
analysis. Thiz is o major imitation of
the technology. So how can
researchers lnow if o gene iz
producing protein?

Press MEXT to continue.
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Scientists rely on a

d’ J/ technique called
protein expression
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KATHIOPIEX
DNA MICROARRAYS

1. MICROARRAY EXPRESSION CHIP

2. MICROARRAY SNP CHIP



MICROARRAY EXPRESSION CHIP

25 — mer probes , 28.869 yovidia, 764.885 probes.

Classical WT

Genomic |
enomic locus 3’ Assay Assay

Presumed standard transcript & ®

Transcripts with undefined 3" end

Non-polyadenylated messages

Truncated transcripts

Alternative polyadenylation sites

Degraded samples

Genomic deletions

Alternative splicing

Alternative 5 start sites




MICROARRAY EXPRESSION CHIP
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ATtrpiAioc 2010
[1ep100IKO Cancer Research

AEAOMENA

» O1 dykol avtatrokpivovTal SI0POPETIKA OTNV aKTIVOBEPATTEIX

* H akTivoBepartreia ouvelo@épel o€ TTooo0TO 40% TWV TTEPITITWOEWY OTTOU O
OYKOG €CaAgiQeTAl.

ZHTOYMENO

EUpeon otoxwyv 1TOU B BEATIWOOUV TO
QTTOTEAEO A TNG OKTIVOBEPATTEING.



ATtrpiAioc 2010
[1ep100IKO Cancer Research

MPOZEITIZH EPEYNHTQN

1.

2 UYKPITIKA MEAETN Ekppaong 200 yovidiwv TTOU EVEXOVTAI OTNV ETTIOKEUN TOU
DNA o€ OyKOUG Kal UYIEIG 1I0TOUG.

AlatrioTwon OT11 10 yovidlo POLQ ek@pAadeTal EVTOVA O€ KAPKIVIKA KUTTAPA O€
avTiOeon pe uyin.

‘EAgyxoc¢ knockdown tou yovidiou pe xprnon small interfering RNA (SIRNA)* =

a) MeAETn TNG OUUTTEPIPOPAC KAPKIVIKWY KUTTOPIKWY OCEIPWV HE APXIKA
avTiotaon otnv akTivoBoAia kar knockdown Tou yovidiou POLQ.

EYPHMA
Ta Kapkivika KUTrapa armroogIkKvUuovral eurraén
OTHV akKTIvofoAid.

* Nobel 2006



ATtrpiAioc 2010
[1ep100IKO Cancer Research

4. B) MeAETn uylwv KUTTApWY TTou €xouv utrooTel knockdown tou yovidiou oTnv
AVTATTOKPION TOUG OTNV OKTIVOBOAia

EYPHMA
Aegv emrnpealovral amro TNV akKTivooAia.

2YMIMNEPAZMA

H ANAZTOAH THZ EKOPAZHX TOY T'ONIAIOY
POLQ MIOPEI NA XPHZIMOIOIHOEI KAINIKA
NA EYAIZOHTOINOIHZH O'KQN 2THN
AKTINOGOEPAIIEIA



MICROARRAY SNP CHIP

Avixveuon 906.600 (SNPs) kai 5.700 copy number variation (CNV) og €va
TTeipaua.

Epappoyn): 2uoxétrion SNPS T1poTUTIOU  UE  OUYKEKPIMEVEC QODBEVEIEG,
ECaTopIKEUUEVN PAPUOAKEUTIKN TTPOCEYYION.

[1.x. Roche Amplichip. MetaBoAiouog papuakwyv CYP450

mRNA

1 cDNA synthesis
cDNA

Labeling and
Transcnption

Labealed cRNA

!

Fragmentation




AmpliChip CYP450 Test
Intended Use

* Performs genotyping of two Cytochrome
P450 genes:
2D6 and 2C19

— Distinguishes 29 polymorphisms in the 2D6
gene, including gene duplication and deletion

— Distinguishes 2 major polymorphisms in the
2C19 gene

* Provides predictive phenotype of the
associated enzymatic activities



4 Types of Metabolizers (Il

Metabolizer Status Genotype Response to average daily dose
= Adverse Events
Ultrarapid
Conc. = Therapeutic Window
= Ineffective
Time
EXtensive normal activity _.
Intermediate N
reduced no activity
activity
Poor N— |




Examples: Dose recommendations
for antidepressants

Usual Dose (mg) Dose Adjustment (based on metabolizer type)
Drug Poor Intermediate Extensive Ultra-rapid
Tricyclics
Amitriptyline 150 (50-150) 50 % (90 %) 120 %
Clomipramine 150 (100-200) 60 % (90 %) 120 %
Desipramine 150 (10-100) 30 % 30 % 130 % 260 %*
Fluvoxamine 100 (100) 90 % (100 %) 110 %
Imipramine 150 (25-100) 30 % (80 %) 130 %
Nortriptyline* 50 (25-150) 50 % 70 % 140 % 230 %
SSRI
Fluoxetine* 20 (20-60) 70 % (90 %) 110 %
Paroxetine 20 (30) 70 % (90 %) 110 %
Mixed-Function
Venlafaxine 150 (20-225) 20 % (80 %) 130 %

* single dose recommendations; recommendations in brackets are estimations and require clinical confirmation

Kirchheiner et al, (2001) Acta Psychiat. Scand. 104: 173



EOPAPMOIEZ MICROARRAYS 2E
AOIMQAH NOZHMATA

A) AAAnAeTTidpaon =zevioTt — NaBoyovou

1) Emidpaon ¢evioT oTn éKPpaon Tou TTaboyovou
Pseudomonas aeruginosa Genome assay: AvokaAuwn yovidiwv Trou
QTTEVEPYOTTOIOUVTAI KOI TA OTToia €TTAYOUV TNV BloouvOeon WACTIVIWY OTN
Weudopovada. Ta paoTiyia TTPOKAAOUV avOOOAOYIKI) AVTATTIOKPION ATTO TOV
CEVIOTN 2 €CapAvIOn NACTIViIWY = ATTOQPUYI AMUVTIKOU JNXAVIOWOU CEVIOTH.

2) Emidpaon TaBoydvou aTnVv EKPPOCN TOU CEVIOTH)



Figure 2: Host response signatures for pathogen identification. In this animal model, mice
are infected with different pathogens and whole-genome expression is measured by

microarray analysis, resulting in a specific host-response signature. This type of study can
identify specific patterns for microarray diagnostic applications.

N. meningitidis

dm] Gm

Identify host-response signatures to different pathogens
N. meningitidis SARS

o A=

—




EOPAPMOIEZ MICROARRAYS 2E
AOIMQAH NOZHMATA

B) Avixveuon ttaBoyovwyv

» Wilson et.al.: Multi-Pathogen Identification microarray (MPID), Avixveuon 18
TTAB0YOVWVY TTPOKAPUWTIKWY — EUKAPUWTIKWY - JUKATWV




EOPAPMOIEZ MICROARRAYS 2E
AOIMQAH NOZHMATA

B) Avixveuon ttaBoyovwyv

 Avixveuon kai Tuttotroinon 34 tuttwy 1ou HPV e microarrays (Genomedica)




EOPAPMOIEZ MICROARRAYS 2E
AOIMQAH NOZHMATA

B) Avixveuon ttaBoyovwyv

« TuTtoTTOINON OTEAEXWV: Microarray indkimsae
Bacillus anthracis yia va diaxwplo8si av it
TO OTEAEXOG €ival TTPOIOV YEVETIKNG
MNXQVIKNG 1) OX!

spofted ey e
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EOPAPMOIEZ MICROARRAYS 2E
AOIMQAH NOZHMATA

[') '/EAgyx0G euaioOnaoiag o€ AOIMWEEIC

Me 1n xprijon microarray yia SNPS IKavéG yia Tautoxpovn MeAETn 1.000.000
TTOAUMOPQPICPNWY KAl GAAwWV  TUTTWV  microarray  UTTOPOUV  va  €caxBouv
OUMTTEPAOMATA VIO OMAdEC yovIdiwv TTou ouvdEéovTal PE aAvTOoXNn N €UTTaBela o€
AOINWEEIC. TT.X

1) MetaAAaceic oto CKR5 human co-recoptor yia Tov 160 HIV odnyouv o€ au¢nuévn
avTiotTaon oTtn Aoipwen.

2) Oudluyol popeic Tou yovidiou TTou ekQPACel TNV avevepyn caspase 12 (wpiyavon
KUTOKIVWYV QTTO HiTwon) KIVOUVEUOUV 8 QOpEC AIYOTEPO VA EUPAVICOUV BakTnpialpia
Kal 8 @opéC AlyoTEPO va TTEBAvVOUV aTTé onyaldia, o€ oxEon UE TOUG OuOluyoug
(POPEIG TNG EVEPYOUG HOPPNG.

2IQMHZH FONIAIOY = EZEAIKTIKO MAEONEKTHMA
2.uxvoTnTa yovidiou 28% oTtnv YTrooaxdapia - AQPIKN. ZTIG YUVAIKEG Ta OIOTPOYOVA
MTTAOKAPOUV TNV €K@POACN TOU YOoVIdiou.



EPAPMOIEZ MICROARRAYS 2E
AOIMQAH NO2ZHMATA

A) NeveTIKN TTOIKIAOPOP®Ia =EVIOTH KAl OEPATTEUTIKNA TTPOCEYYION

MeAetABnkav 143 acBeveic pe @Aeyuovry atré Helicobacter pylori
OMol EAapav TpITTAG BepaTtreuTikO oxrnua 1 efdouddoc.
O1 50 1Tou peTad TN Bepartreia ouveExICav va gival BeTikoi Aoav oudluyol N

erepoluyol yia Tov yovotutto CYP2C19 Trou YapokTnpilel TOUG TAXEIGC
METABOAIOTEC TOU PAPUAKOU.



EOPAPMOIEZ MICROARRAYS 2E
AOIMQAH NOZHMATA

E) 2xedlaoudc EpoAiwy

Figure 3: Whole-genome expression profiling allows researchers to identify antigenic
candidates for rational vaccine design. By analyzing which genes are expressed by the
pathogen over time, researchers identify genes crucial for infection. Ontology maps can be
created and vaccine candidates identified.
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EPQTHMA

MTTopouv TTEPIBAAAOVTIKOI
TTAPAYOVTEC OTTWC N OlATPOPN KAl N
UNTPIKN OTOPYN VA TTPOKAAECOUV
ETTIVEVETIKEC HETABOAEC oTO DNA Kal
va aAAGCOouUV TN yovIOIOKN EKppaoN
O€ YEVETIKA OIOUMOUC OpYaVIOUOUC
00NYWVTAC TEAIKA O€ OIAPOPETIKO
(PAIVOTUTTO;



To KUKAwpa Tou stress — HPA Axis

Cortisol

Kidneys

Adrenal glands

Pituitary gland

Hippocampus Hypothalamus

2TPECOOYOVA OruaTa akoAouBouv Tnv TTopEia
Ymo0aAapog - Ymopuon - Emiveppidia

KATEUVOAOTIKO
Oonfua yia va
KAEIOEI TO KopTiZOAn

KU (+ adpevalivn)

ITTTTOKAUTTOC

Cortisol + GR



OPONTIAA & 2TOPI'H

ApEowg PETA TN yevvnon, peBUAOPAdEG TTPOKAAOUV
oiynon Tou yovioiou GR receptor oTa €yKEQAAIKA KUTTOPA
OAWV TWV apoupaiwv

Kata mn didpkeia NG Tpwing €BOOUAO0G N avEANITTNG
UNTPIKA @POVTIOO TTPOKAAEI aTTEAEUBEPWON XNUIKWY OUCIWV
OTOV €YKEPOAAO TOU veoyevvnTou apoupaiou. O1 XNUIKEG AUTEG
OUCIEG EVEPYOTTOIOUV UOVOTIATIA UOPIAKNG ONUATOO0TNONG TA
oTroia agaipouv atro 1o DNA TIC ueBUAOUADEC

AtrotéAeopa: Evepyotroinon Tou yovidiou GR receptor Kai
Tapaywyn 1nS TpwTeivne GR (Glucocorticoid receptor)

020 MEI'AAYTEPH ®PONTIAA TO20
MEIAAYTEPH NMAPAITQIr'H NMPQTEINHZ GR




AIATPOOH

2TNV KoIVWVvia Twv HEAICOWV N BaciAiooa Kai ol
EPYATPIEG POIPACOVTAI TO iOI0 AKPIBWS YEVETIKO UAIKO
WOTOCO O QAIVOTUTIOG WG TTPOG TN CUUTTEPIPOPA, TO
uEYEBOC, TN QuOloAoyia, TNV EUPAVION KAl TO XPOVO
(wN¢ OlaPEPOUV OPAUATIKA.

H yovidlakn avaAuon ammoKaAuwe OTI n d1agpopa
EYKEITAI OTnNV MeEBUAIwoN TTOAAWYV  yovIOiwV  OTIC
EPYATPIEC UE ATTOTEAECUA TNV UN EKPPOACH TOUC.

2€ €mMTEOO AAPBOAG  TO  QAIVOUEVO  TNG

HeBuAiwong gival avTIOTPETTO Kal £GaPTATAI TTANPWG
aTTod TNV TPOPN.

O PaoclAIKOG TIOATOC TIEPIEXElI oOuOia  TTOU
avaoTeAAEl To evluuo cytosine methyltransferase 10
OTTOIO €ival UTTEUBUVO yia Tn peBUAiwon Tou DNA Twv
UEAIOCOWYV



BaoiAIKOG
TTOATOG

Epyatpia yéEAAIca Baoihiooa péEANICa



XapTtoypagpnaon yovidlakNC EKppaaong
TOU avOpWTTIVOU EYKEPAAOU
Allen Brain Atlas Project

62.000 gene probes — avaAuon oAwvV Twv
YVWOTWYV YOVIOIWYV

1000 TopEg / eykE@aAo (500 TopEG / nUICPAIpIO)
55.000.000 $ k60TOG

Ta ammoteAéopaTta TNG YOVIOIAKNG EKPPAONC ATTO0IdOVTAl O€
OUVOUOQO MO PE I0TOAOYIKN MEAETN o€ 3D aTTeIKOVION BACIOUEVN
oec MRI



1- 79 of 46 Danr HO351.2001 anterior orbital gyrus (AQIG)
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[T0c0 BEPalol UTTOPEI VA EINACTE YIA TIC
VEEC BEWPIEC TTOU TTEPIYPAPOUV
BIOAOYIKO cUCTAMATA;

«O0ogg avagpepovTal oTRV
TTPAYHATIKOTNTA OEV €ival BERaleg Kal
oTav gival fefaleg 6ev avapEpovTal
OTNV TTPOAYHATIKOTNTO»

Albert Einsteln



