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Mopilakn BioAoyia

Mopiaxt) Biodoyia: o toucag g froloyiog mwov
LEAETA TN OOUT] KO T1 AELTOLPYIO TOV YOVIOI®MV GE
LOPLOKO ETITEDO

H Mopiaxn Bioroyio umopel va 0 AAETUKOAVTTETOL UE
ta weoia ¢ ['evetucnc kot g Blioynueiog

H Mopiaxn Biodoyio emtpénel 6To epyactmplo vo
AouPaver mAnpoeopiec yioo LEAOVTIKES KOATAGTAGELS
TOV VIO £EETOCT OPYUVIGLOV.



H rpamela OeOOHEVWYV TOU
YEVWHATOC

Eivatl opyovouévn e 6 opdoec opyoviGULOV
Evkapvotika kottopa
Baxktpla
Apyoia

[ov¢

[ogon ko ta

[TAacuioa.




EUKapUWTIKO KUTTAPO
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To avBpwnivo DNA anoTeA&iTal anod nepinou 3 x 10° {euyn Baccwv



To DNA

“Deoxyribonucleic Acid (DNA)
YIYAVTIO JOPIO MOU AanoOTEAEI TO
YEVETIKO UAIKO OAWV TWV KUTTAPIKWYV
OPYAVIOUWV Kal MOAAWYV 1WV.

"To DNA cival uneuBuvo via va
dlaTNpPEi, va avTiypa®el Kal vda
LETAQPEPEI PETAEU TWV KUTTAPWV Kal
ano YEVIA O€ YEVIA TNV NANpoQopid.




"To yovidio TuNua
aAuaidac Tou DNA.

" Baolkn povada TnG

KANPOVONIKOTNTAG

" To kaBe eva yovidlo &l

To yovidio

NG

TOU TOMO OTO XPWHOCWHA

(locus).

" AAARAIO CUVKEKPIPEVN
«MnolkIAia» TNG DNA

aAAnAouxiac o€

OUYKEKPIUEVO YOVIOIAKO

Tono. Kabe aAAnAl

KANPOVOMEITAl ano Tov Kabe

YOVEQ.

O

Source: National Human Genome Research Institute.
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To RNA

"To RNA sival yovokAwvo Hoplo
‘Exel OUWC OIKAWVEC NEPIOXEG ) OEUTEPOTAYEIC OOUEC




To RNA

To RNA €ival povokAwvo popio
‘Exel OupakiAn avri yia Guuivn

O O
<'! e}
3
HC~ > NH ~c” NH
Il I Il I
HC\N/C\0 HC\N/C\0
I I
H H
uracil thymine

used in RNA used in DNA



To RNA

"To RNA €ival yovokKAwvVo HOpIo

Exer To adrxapo pipoln avri yia deolupipoln

HOCH, O. OH HOCH, O. OH

H H H
OH OH OH H

used in ribonucleic used in deoxyribonucleic
acid (RNA) acid (DNA)




"AvveAla@opo RNA (MRNA) , HETAPEPE]
TN YEVETIKN nAnpo®opia ano 1o DNA

Formation of
peptide bond.

Aming acid

T ——

Frotein chan

Tranzalar RMA

Ribosome ——

2 % ¢ o ¢

Messenger BNA



http://el.wikipedia.org/wiki/%CE%9C%CE%B5%CF%84%CE%B1%CF%86%CE%BF%CF%81%CE%B9%CE%BA%CF%8C_RNA
http://el.wikipedia.org/wiki/DNA

" Metapopiko RNA (tRNA), yeTapepel
€10IKA AUIVOEEQ OE UId ENEKTEIVOUEVN
noAunenTi®IkN aAucida oTa piBocwuara
TOU KUTTAPOU, JUE BaAon TIC odnYiec Tou
ayyeAiapopou RNA.

Formation of
I~ paptide bond.

Arming acid

Frotein chan

Transler RMNA,

Ribosome —

Messengear RNA



http://el.wikipedia.org/wiki/%CE%9C%CE%B5%CF%84%CE%B1%CF%86%CE%BF%CF%81%CE%B9%CE%BA%CF%8C_RNA
http://el.wikipedia.org/wiki/%CE%91%CE%BC%CE%B9%CE%BD%CE%BF%CE%BE%CF%8D
http://el.wikipedia.org/wiki/%CE%A1%CE%B9%CE%B2%CF%8C%CF%83%CF%89%CE%BC%CE%B1
http://el.wikipedia.org/wiki/%CE%9A%CF%8D%CF%84%CF%84%CE%B1%CF%81%CE%BF
http://el.wikipedia.org/wiki/%CE%91%CE%B3%CE%B3%CE%B5%CE%BB%CE%B9%CE%B1%CF%86%CF%8C%CF%81%CE%BF_RNA

“PiBoowpik0 RNA n rRNA €ival evacg
TUNOC RNA TwV pIBocwUATWY Mou
KaTaAuUEl TNV NpwTeivoouvBeon oTo

KUTTApPO.

Formation of
paptide bond.

Aming acid

FProtein chain

Transler RMNA

Ribosome —

Meszenger RMNA



http://el.wikipedia.org/wiki/RRNA
http://el.wikipedia.org/wiki/RNA
http://el.wikipedia.org/wiki/%CE%A1%CE%B9%CE%B2%CF%8C%CF%83%CF%89%CE%BC%CE%B1
http://el.wikipedia.org/w/index.php?title=%CE%A0%CF%81%CF%89%CF%84%CE%B5%CE%90%CE%BD%CE%BF%CF%83%CF%8D%CE%BD%CE%B8%CE%B5%CF%83%CE%B7&action=edit&redlink=1
http://el.wikipedia.org/wiki/%CE%9A%CF%8D%CF%84%CF%84%CE%B1%CF%81%CE%BF
http://el.wikipedia.org/wiki/%CE%9C%CE%B5%CF%84%CE%B1%CF%86%CE%BF%CF%81%CE%B9%CE%BA%CF%8C_RNA

To DNA avTiypa@eTal
A SUMMARY OF DNA REPLICATION

Single-strand binding The leading strand is

proleins stabilize the synthesized continuously

unwound parental DNA. in the 5" — 3’ direction by
DNA polymerase.

Helicases unwind the
parental double helix.

The lagging strand is

= synthesized discontinuously.
RNA primer Primase synthesizes a short

kaz me RNA primer, which is
O aki frag nt exiended by DNA polymerase

being made to form an Okazaki fragment.
DNA

31 b
Parental DNA Polymerase

© Atter the RNA primer is
replaced by DNA (by another
DNA polymerase, not shown),
DNA ligase joins the Okazaki
fragment to the growing DNA ligase
strand.

4Ovemll direction of replication

George Rice. Montana State University.
Source: http://serc.carleton.edu/microbelife/research_methods/genomics/replication.html



Amo To DNA oTnv mpwreivn

Ashcraft. Source: http://creationwiki.org/File:Gene_expression.PNG
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EpyaAgia Mopiaknc BioAoyiacg

*ExkxUAIon DNA e
*EkxUAIoN RNA | T
«AAUCIOWTN avTidpaon i
noAupepaonc (PCR) N
RT-PCR

*Epapuoyeg KAIVIKWV
HIKPOOUOTOIXIWV
*PCR npaypuarTikou
XpOVOoU

‘NASBA
*Pyrosequencing

Transmembrane
Ghlycoprotein (opd1)




EKXUAION YEVETIKOU UAIKOU

> € OXETIKA KaBapn
uoppn, €Ew ano Tov
nupnva kai Tnv
npooTacia TnG
KUTTaponAaouaTIKNG
HEMBPAvVNG

PCR

«AAANAOUXION
*MeAETN TNC
AEITOUpPYIAC TWV
yovIdiwV



http://lens.auckland.ac.nz/images/6/67/Gene-Expression.jpg

Bacikda Bpara oTtnv ekKXUAION TOU

U g DNA
E eAntopakpuvon napadivng pe EUAOAN o€

MTT& ‘ | Seilyparta mpoepxOpeva and eyKAELGHO

Sample preparation DNA binding Washes
and pretreatment

AOon Auudikwv pHeEUBpavwv
KatakpAuvion tov DNA pe aAKOOOAEC
EknmAUoeLC

TeAwkn €kAouon




ExkxUAion RNA

Affinity purification of Organic Extraction of total RNA
total RNA

— Tissue @ DODQ Y Cells %
g Yy '

Break open the cell

RNA Purification %
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http://www.google.gr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=m4jY8uswCOShrM&tbnid=T_GGYW5_tGISjM:&ved=0CAUQjRw&url=http://elementalhumor.blogspot.com/2012/09/rnase-free.html&ei=E7haU7OUN8KEtAaL5YGIBA&bvm=bv.65397613,d.Yms&psig=AFQjCNGeCZalkOC5MiKsXYL1cQWcSv603Q&ust=1398540587782742

FEVETIKO UAIKO HMOPEI va
eEaxOei ano....

Pap test
< é:il: FNA
) S OUATIKA

uypa

mﬂ-i TopEG NApaAYivng


http://www.google.gr/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=J9eT0LnjUxRf8M&tbnid=GXHHnJpCO8F-bM:&ved=0CAUQjRw&url=http://cervarix.blogspot.com/2010/05/thin-prep-pap-smear.html&ei=t3yUUs_0L8mTtQaInYDYDg&bvm=bv.57155469,d.bGQ&psig=AFQjCNElfKuKLTsMU-u81Nr_DyYcShRv4A&ust=1385549273530017
http://www.google.gr/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=8_Y00pETRBETJM&tbnid=R9fiHzVRqJg5AM:&ved=0CAUQjRw&url=http://foundation.nsabp.org/NSABP_Pathology_Photos.aspx&ei=Pn6UUszsM4vBtAaN_oGoAg&bvm=bv.57155469,d.bGQ&psig=AFQjCNEaiuRSgWfwkW8aQLimMr6T-ekdoA&ust=1385549688195097

AAuci10wTn AvTiOopaon
NoAupepaonc (PCR)

[leprypapnke To 1983
*Mullis-BpaBeio Nobel To 1993
*ExAekTIKN evioxuon DNA/cDNA
nANGuouou-oTOX0U




AnapaiTnTa:

‘MOpI0-0TOXO

*AUO EKKIVNTIKA OAIlYOVOUKAEOTIOIKA
HOpIa

‘MiyHa eAEuOEpwV VOUKAEOTISIWV
OeppooTadepn DNA noAupepaon
*QEPHIKOGC KUKAONOINTAG
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3 ¥ Denaturation(§ PCR
5 >3'
+
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Exponential growth of short product

Picture created by Makis Pouliakis n36 — 68’719’476’736 COpIES |n —_ 2 hrS




IInkrtopa Ayapolne

) Standard DNA
fragments
Sample (i.e., kilobase
wells ladder)
/ \ |
o ¥y X Y
10,000
-,
.
e
= 8,000
=
=
g 6,000
S
=
4,000
2,000




PCR AvaAuon

*Tunonoinon HPV

«TunomnoinonN AvanveuoTIKWV 1wV
«Tunonoinon €pnNNToiWV
KAwvikOTNTa B, T AEJPOKUTTAPWV
*EvTONIOHNO NEBUAIWPEVWV NEPIOXWYV
YoVvIOIwV

> € EPEUVNTIKA NMPWTOKOAAC




Avtiotpodn petaypadpn-PCR

mRNA y a Reverse transcriptase
Viral
RNA
\l/ ANNEAL PRIMER
b 3
ORI — ~————AAAAAAA

(10t T b i Cleavage
MAKE DNA COPY WITH TTTTTTT S — - - B
REVERSE TRANSCRIPTASE yoon DNA
3 s PPT 5'

[TaBoyova e RNA yevwpa
*Exdpaon yovidiwv




CLINICAL MICROARRAYS

7
«Me ula partiar»
Biological Nucleic Hvbridizati
i acids PCR or RT-PCR | | "YDrdtzation
material extraction and reading

Extraction

Pre- PCR Post- PCR
room room



Microarrays Technology

Biochip (3x3mm):

probes in triplicate

Internal control for nucleic
acid extraction

Internal control for PCR
inhibition

. . A ArrayStrip with
redand @ S8 DNA- or protein arrays

nsive i




Three Clinical Arrays protocols

GENOMIC DNA

¢ s fﬁ_;;?ﬁ CONTROL
® rff;;{/f
PCR CONTROL —— | PN

18 26

31 33 3

23 56 58 59 66
68 70 73 82 85

6 11 40 42 43 44 54

61 62 71 72 81 83 84 89




Three Clinical Arrays protocols

l Array Tube (AT)
. &

Amplification Control

Alignment dots (Internal Control)

- Sine Virus

Adenovirus Bocavirus
Metapneumowvirus A
Metapneumovirs &
Parainfluenza 1

Parainfluenza 2
Parainfluenza 3

Parainfluenza 4 subtyping:
Parainfluenza 4 A
Parainflenza 4 B

Rhinowvirus

=
Xz




Three Clinical Arrays protocols
AT

L L
ALIGNMENT
MARKERS VIRUS
N N -
Enterpex i

HERPES SIMPLEX VIRUS 1

HERPES SIMPLEX VIRUS 2

VARICELLA ZOSTER VIRUS 3

EFPSTEIN-BARR VIRUS

CITOMEGALOVIRUS

HUMAMN HERPES VIRUS 6

HUMAMN HERPES VIRUS 7

HUMAMN HERPES VIRUS &

H3V-1

H5W-2

VoW

EBV

CMV

HHV-6

HHW-T

HHY-&



Asppopara

lgH ANAAIATAZEIS oy S

KAwviko Selypa pe
KAWVLKA B
Aepdokuttapa

KAwviko delypa pe
duoLoloyLko
nAnBuouo B
AepdokutTapwv




Methylation Specific PCR

CDKN2A (pl6) hMLH1 MGMT

5 53 vad 8§ Fuvagd T8 vua-=s
gz 3 B E5g= 5 EfEg:3 EEE
AUMUMUMUMUMRUMUMUMUMUMABUMUMUMUMUM

pl6u: 151bp hMLH1u: 114bp MGMTu: 106bp

Spathis et al., 2013 JCT



H aAuoidwTtn avtidpaon TnG noAupepaonc (PCR)
anoTeA&l yia euaiodbnTn kai ypnyopn peBodo
NoAAaNAQoIaopoU TWV VOUKAEIKWV 0EEwV/
TAUTOMNOINONC TPOMOMOINCEWV TOU YOVIOIWHATOC

v AnaiTel NAEKTPOPOPNTIKN avaAuon JETA TNV
avTidpaon

v'Aev €ival noooTIkN (EKTOC ano Tnv Xpnon
avTaywvIoTIKNG HEBOOOU)

v'Ynapxel Kivouvog €niPoAUVOEWV




PCR npaypdaTikoU xpovgu-\

Real time PCR/Q PCR Reporter and

"""*-« \"" quencher-marked

| probe
>BaocileTal oTnv awxvsuon Kdl NOOOTIK no{non EVOG
(pBOpl?,OVToc; HOopiou ava(popag (101K )

Target DNA strand
hybridized with probe

Aev anaireiralr avaAuon HE NAEKTpopopnon




PCR npaypaTikou xpovou (qPCR)

*EniTpEnel

v'TnVv adlaA&InTn napakoAoubnon Twv
npoiovTwyv TN PCR kaTd Tnv €vioxuon HECW
TNG HETPNONCG TOU EKMEUNOPEVOU pOBOpPIoUOU
TWV NPOIOVTWV O€ KaBe KUKAO (0 npayuaTiko
XpOvoO).

v TauTtonoinon Tou KUKAoOU €10000U OTNV €KOETIKN
Ppaon (KUKAOG-KaTW®PAI) Kal, TNC OXETIKNG
noooTIkonoinong TnG uNTPpac DNA oTnv apxn

TNG avTidpaonc.

v'Ta npoiovTa Tou noAAanAaociapgou avaAuovTdl o€
NPAYUATIKO XPOVO ONWC OUVTIBEVTAlI 0 KABE KUKAO.



PCR npaypaTikou xpovou (gPCR)
=ANOAUTN NoooTIKONOINON CUNPWVA

vEiTe ye €va eowTEPIKO PApTUPA nou noAAanAacialeral
pnadi ye To oToOXO, N

vMeow TNG Xpnong Hiag NpoTunnG KapnuAng nou
oxedlaleTal yEow NapaAAnAou noAAanAaciacpou piag
O€IpAC YVWOTWV CUYKEVTPWOEWY K1ac aAAnAouxiag
avaeopdac.




H kapunUAn noAAanAaciacuou

Th resh old

’’ H..:..—-.—._-.:—.—-.—-—t—t—n-i— e e e P ke —.+a'__H—.—A_"__|_H_._"__';';_H____Z___ [
i: No Template Control
Baseline

Cycle Number
>H npwTtn onuavTikn auénon oTnv NocoTNTA TOU
npoiovToc TNG PCR (CT — KUKAOC - KATw®Al) oxeTieTal
UE TNV apXIKn nocoTnTa Tn¢ uNTpac (noocoTtikornoinaon)



XNUEIEG

1. IXvnOeTEC UBPOAUONC

(TagMan, Beacons, ...)

2. IxvnOETeg uBpiIdonoinonc - FRET
(HybProbes, Simple Probes (Light Cycler),...)

3. PO0PIifOUCEC XPWOTIKEC NOU OECHEUOVTAI
o€ dikAwvo (ds) DNA

(SYBR Green, Eva Green, LC Green,...)




Tagman™ probe

Reporler Clustichet

£

forvard W

primer

| : -
o

Revarsa
primer

.l Guenching of the fucrascance

DMA Targed

e

2

Fluoraphore

The Taq polymerase cleaves the Tagman™
probe during sach extension cycle.
This causes emission of e fluorascance

by the frae raparter dye.




Real-Time PCR

i Rotor-Gene 6000 Series Software - Pneumonocystis jirovecii (carinii) 2013-03-11 (2)

-l | o+ =, 7 3| = —
7l €1 kA | B @ ||view &F £ ] Fiz & Wy B = B .
eeeeeeeeeee = I Help Settings Progress  Profile Temp. Samples Analysis Reports  Arrange
Zhannels " Cycling A.Green Cycling &.Yellow
n o]
0
Pap test
£
0
*Bal
15 4
10 ]
*Pleural flui
5
g 5 10 15 20 25 30 35 40
—— s Sputum
Adjust Scale... Auto-Scale| Default Scale Options| | Green B-globin - z T p
Raw Channel [Cycling A.Yellow) m @ ’
Lymph node FNA
Bank On ElankVfo
Mamed On | AI0On | Al OFF
5 | Edit Samplas
g s 10 15 20
Cycle
Adjust Scale Auto-Scale| Default Scale| Options| | Green B-globin -

Avixveuon

Pneumonocystis carinii, Legionella sp., Mycoplasma pn., Chlamydia
trachomatis, Chlamidophilla pn., Mycoplasma genitalium,
Cytomegalovirus, Epstein-Barr virus, Mycobacterium tuberculosis,
Rotavirus



Real-Time PCR

Mutation analysis of BRAF and EGFR genes

05
04
1 g End ctrl .
Thyroid FN:A 200 Af-cte EGFR mutations
Pleural fluid S0z
Deletions
Sputum 04
Threshnldj

Colorectal

erShingS 5 10 15 20 25 30 35 40
Cwrle
Amplification Plot

FOoo,000

550,000

G00,000

550,000

oo oo End ctrl /
B VEOOE—1>/" BRAF V600E mutation

250,000 V4

ARR

200,000 4
150,000 -
I

100,000

7
50,000 //;

o 4— ki R

2 4 L] a 10 12 14 15 18 20 =2 24 28 28 30 a2 34 35 38 0
Cycle

Lesgend

enMD oTRL [l krRER




0,3 -

Moarm . Fluaro.

Gene Expression

0,5 -

Topoisomerase lla
std curve

Threshold)|

3 10 13 20 23 a0
Cycle



Mg Tnv Real time PCR

MelwveTal More sensitive
— H noooTnTa TNC uNTPAC
nou anaiteital

— H diapkela Tn¢ avaAuonc
— H miBavoTnTa enipoAuvong
e BeATIWVETAI N €uaioBnaia
e H emavaAnyipoTnTa

e [MoooTikONoinon TNG
apxXIKNG UNTPag

o ZXETIKH Safer—no ethidium
_ AI'I('))\UTI"] bromide or radioactivity

Maore Quantitative

Faster—no gel needed




Clear focus on the key risk factor: fgtifel[H§

HPV DNA Tests | NucliSENS EasyQHPV
WA E6
LAY E7
_ U E7
1 I i # W
| ﬂ'}’? | /. E6
HPV Virus / i[. ':;/ ]u; E7 E6
DNAindicates  EG/E7 mRINA indicates E6/ET oncoproteins
“presence of HPV | acivity of HPV ancogenes induce cell transformation

Real-time detection by NASBA Fluorescence signal

Meolecular beacon
DNA probe

? N“GB" RNA ° % @ 3 4 0 w

Marwdized frorescerce

NucliSens EasyQ® HPV
(Biomerieux, France)

AiA

Primar 1 hybridization
containing T7

Rhasa H (2jand =
primer 2 hybridizat%

3" Primer i

1. cDMA synihesis
2. RMA dagradation
3. ds DNA syrthesis

Molecular beacon _
hybridization

B Fluorescent signal

{real firma)
Spacific targetad
sequence
s
2
&
£
Maolecular
beacon
I

a0
Time {min}



http://images.google.gr/imgres?imgurl=http://www.eurogentec.com/EGT/Images/NASBA/NucliSENS-EasyQ-platform.jpg&imgrefurl=http://www.eurogentec.com/product/research-nasba.html&h=156&w=270&sz=8&hl=el&start=13&usg=__CqV9DolZ59IxUGVmBFT-oQBqMyc=&tbnid=gOyvJaG6R2LIEM:&tbnh=65&tbnw=113&prev=/images?q=nuclisens&gbv=2&hl=el

NASBA Amplification mechanism

Reverse
Transcriptase

AVAYAYAVAV,AV,V,
Sense RNA N
Primer P1

Primer P2

Picture created by Makis Pouliakis

RNase H

AVAVAVAVAVAVAY) re—

P2
—

Light
Emission

olecular
Beacon
Fluorophore Quencher

Anit-sense
RNA AVAVAVAVAV VAV,

Reverse
Transcriptase

Primer P2 —_—

Primer P1

aselawA|od
VN /L




Pyrosequencing
[MTupoaAAnAouxion, NPocdIoPIOUOC
aAAnAouxiac NECW NUPOPWOPOPIKOU

v Avixveuon HETAAAQywV
v'[loooTikonoinon aAAnAiwv

v'MEAETN EMIYEVETIKWV UNXAVIOUWV ONWC
TNC DNA peBuAiwong

PCR primer

Region of ﬁ
interest Biotinylated
PCR primer



(DNA), + dNTP ———=—=== dNDP + dNMP+ phosphate

Pykdéequencing

Nucleotide sequence
6 ¢C - A CCC T

il

APS+PPi ATP liaht

Luciferin  Oxyluciferin

6 C T A 6 C T Luciferase ﬁ
Nucleotide n ¢ fime

added ATP ykight ¢

Nucleotide incorporation generates light

seen as a peak in the pyrogram

dNTP dNDP+dNMP+ phosphate

ATP ADP+ AMP+ phosphate




4344 PyroMark KRAS Assay

e .'c=Yl Quantitive results and sequence information

Mutations of importance within codons 12, 13 and 61 of
the KRAS gene Wt | ot laac

B Example of analysis of position 2 in codon 12 gfg Egg
Sequence to analyze: GGT GGC GTA GG l;T ror
GTT |GAC
GCT |2TC

AT

Codon 12 & 13




0000
00000
QIAGEN

Mutations of importance within codons 12, 13 and 61 of Codons
the KRAS gene — g RN

B Example of analysis of position 2 in codon 12 gfg ggg
Sequence to analyze:  GGT GGC GTA GG gy
Normal GGT GGL GTT |GAC
ceT |eTC

CAT]

PyroMark KRAS Assay

Quantitive results and sequence information

Mut Gly124sp GGT>GAT GGC

=
-

E s T A ClGIAJC T[C A G A T ¢ Codon 12 mutation:
GGT > GAT

Pyrosequencing technology provides quantitative results and
sequence information for sensitive detection of all key KRAS mutations.




To peAAov TnC Moplaknc
BioAoyiac
» Mpoownonoinuevn IaTpikn
» 2TOXEUMEVN Bepaneia
» JUYKPITIKN Fevwuikn
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