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KOttapa Kat YEVETIKO UALKO

AladopETIKOL TUTTOL KUTTAPWYV OTO avOpwWTivo cwia
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Kowva onpeia ko StopopEG YEVETIKOU UALKOU TWV KUTTAPWV

To DNA gival mavopolotuno o€ 6Aa ta avlpwniva KutTapa
E¢apéoelc:

* Avamopoaywylka kottapa (omeppatolwapla, wapla)

 EpuBpad kuttapa (0xt DNA)

e Jwpatikéc avadlatatelc (V(D)J avadiataén ota yovidia Ig

kot TCR ota B- kat T- Aepdokuttapa)
*  EniktnteC oWHATIKEC LETAANAEELG
*  Kopkvika kUTTOpa

To RNA dwadépel og kaBe TOMO KUTTAPOU
*Aladopec mapatnpouvtal Kot LETAEY OLwV TUTIWV
KUTTAPWV 1 oo MEPLPAVTOAOYLKOUC TTOPAYOVTEC

H emyevetikn oquovon ouvROwe StadEpeL oToug TUTTOUG
KUTTAPWV
*Mropetl va gival ertiktntn f KANPOVoULKN



Enttneda opyavwonc tov DNA
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Ektumwon Tou YoviSlwpaTo¢ OTOo

Maveniotuo tou Leicester (2012):
4pt size, 130 volumes

ETILYEVETLKI) OrHOvVOoN
aAAnAouyxio DNA

—
rlllllllrllllllllllIlll@llll]ll
ATGACGGATCAGCCGCAAGCGGAATTGGCGACATAA

TACTGCCTAGTCGGCGTTCGCCTTAACCGCTGTATT

llllll!llllllllllllll!llllllllllllll




Kapuotumnoc

TEDLLR IR KARYOTYPING
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&| viamas T o é/ % *  AplBuntikec avwpaAieg (rx. tplowpio 21)
- TREATMENT

*  Meydahec Soukeg aAAayee (eAeleLg,
Suthaolaopol, avaoTpoPEG, LETATOTILOELC)
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Normal Karyotype: 46,XY

Kapuotumnoc
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21 22 XY 19 20 2 2 X Y

Abnormal Karyotype:
46,XY,ins(6;11)(927;923923),1(9;12),(p24;p11.2)[5]/
46,XY[15].



Avooo(ioto/kuttapo)xnueia

» Epyootnplakn TexVKn mou cuvdualel avoooloyia,
LoToAoyilo/KuttapoAloyila Kot XnUeLa.

» XPNOLUOTIOLOUVTAL VTIOWHOTA VLo TNV OVIXVEUON TIPWTEIVWV
(avtiyovwv) ota kuttapa.

» Edooov To avtlyovo sival mapwv oto KUTTapo Snuloupyeital
CUUTTAEYHO AVTLYOVOU-OVTLOWHATOC

» Ta aviiowpoata dépouv dBopllovoa ouoia KAl EMOUEVWE TO
CUMUTTAEYUQ YIVETAL OPOTO HETA TNV XNULKA avTidpaon

Direct Indirect
. Antigen
. . Ik Primary Antibody
l ,I\ A Secondary Antibody

. Fluoropheore



Eikova 5. L1-OAA

Eikova 6. L2-OAA

Emixpioua pueAou Twyv oorwv. Xpwan Wright-Giemsa,1000x.




DBopllwv in situ uBpLdLopoc (FISH)

Me tnv texvikn FISH BAénoupe:

AplOuntikéc avwpaAieg (. tplowpia 21)

JTOXEVUUEVEC SOULKEC aANaYEC (peTaBEoeLg)



DBopllwv in situ uBpLdLopoc (FISH)

Resuspend in meth
glacial acetic acid fixative

- Formal- +
Image capture dehyde
& Analysis

Pepsin treatment

colcemid @ ‘
l —_— —
— Transfer cells Place cells onto
7 S ; into a hypotonic \\ 4 ‘« slide and fix in
—— / o solution formaldehyde
: anol/

N © Fluorescent Labeling
/5. of Probe DNA

Stain with DAPI

@ Fish Probe Attaching
to DNA Molecule
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WY | —— -

1
1

——

© Hybridization

r.’

Complimentary sequence Hybridize with PNA probes



Eikova 45. urepekrpocwnon AML1

Eikéva 46. TEL/AML1 (+)
ENAsippa TEL

Chrl2: Green colour
Chr21: Red colour



2uvtnén yovidiwv BCR-ABL1

Changed chromosome 9

Normal
chromosome 9 Chromosomes break
Changed
chromosome 22
Normal (Philadelphia
chromosome 22 chromosome)
bcr-abl

abl

© 2007 Terese Winslow




Amnopovwon yevetikou uhikoU (DNA/RNA)

\
BLOOD CELLS

' ' White blood cells

. Red blood cells  Lymphocyte Monocyte

Whaole blood Take the sample .

(200ul) {(200ul) A :
'~..".‘-{
Basophil

. Spin

Animal tissue ‘ c » ’ »

(10-40mg) o .
Homogenization Add Proteinase K Incubation Take the

with LNZ 8 Tissue lysis buffer at 60°C for 1-2hr supernatant only

Spin

> 0 3 0 -

Cell culture Harvest the cells Add PBS buffer Take the sample

L A
Genomic DMNA Extraction -~

=1
if..--l Spin 3 Spin o | Spin i Spin Spin
b5
A
B Lo L, LIE
Add Binding DMNA binding Add Washing Add Washing Drying Add Elution Purified
buffer Buffer 1 Buffer 2 buffer Genomic DNA

vy




AAvoldwtn avtidpaon noAvuepaonc (PCR)
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Edappoyn PCR otn peAetn tng OAA

Aldyvwon: 1012 -1013 Aguyopuikd kOTTapa Téhog epobou: 1010 Aguxapika kUTTOPO

BAdotec oto pueAoypoppa: 25-90% BAdotec oto pueoypoppo: 1-5%




VH1 VH2 VH3 VH4aVH4b VH5 VH6 - Marker




Multiplex — Ligation —

Forward Probe Reverse
Fluores- primer oligo- Stuffer primer
centdye  sequence nudeoctides sequence sequence

2. 4 N 3

T N .

Target
DNEEEE D D mmEEEEER DNi

Denaturation
and hybridization ’
l Ligation

lAmpmicauon / 5 |
1

e

Dependent Probe Amplification (MLPA)

e AviXveUEL CUYKEKPLUEVEC IPOOONKeC 1 eAAelPELC oTO
DNA, avaAoya e TOV OXEOLOOLO TOU TIELPAUOTOC

Gene A Gene B

TEST SAMPLE A

® ©)

Fluorescence

e — )

”/'i |, llk‘ -‘l 'k | J\ )' ll\_JIK_J JU' )\ ’h

Probeq sorted by length rt]




Next Generation Sequencing (NGS)

synthesis recombination
activation activation

Translesion FA core complex Homologous Gen e A Gene B

@ @ Coding regions
@ Regulatory regions
Single nucleotide variant (SNV)

Reference Genome: ATTGCGATCGAGCCCG
Sequenced region : ATTGCTATCGAGCCCG

Insertion or deletion (Indel)

Reference Genome: ATTGCGATCGAGCCCG
Sequenced region : ATTGC - - TCGAGCCCG

Copy number variant (CNV)

Reference Genome : = —_—
Sequenced region



Next Generation Sequencing (NGS)

MapaAAnAn aAAnAoUxnon eKATOMHUPLWV KPWYV THNHATWY DNA o€ éva povo neipapa

* EUpeon yevetikwy mapallaywv ToAAwv yovidilwv Tautoxpova i Kot OAOKANPou tou
YOVLOLWHLATOC

* EUpeon petalAdéewv og YapunAo mocooto (<5%)
e EUpeon aplOuntikwyv N un-tooluykwv avadtataéewyv vPpnAng avaivonc (CNV)

* AvaAuon €kdpaonc OAwv Twv yovidiwv kot tapaAAnAa avoyvwpLon
NMPWTOTUTIWV/HoVadIKWV avilypadwv Kat ouvinén yovidiwv

e Emyevetikn avaivon (chip-seq, ATAC-seq)



[TELPOLUATIKO TIPWTOKOANO

Construct /
shotgun library . = 5 Hybridization = b
l = I \T = //

Genomic DNA Fragments \/\ \ \ ”

AGGTCGTTACGTACGCTAC
GACCTACATCAGTACATAG o
GCATGACAAAGCTAGETGT

Mapping, alignment,
variant calling DNA sequencing Captured DNA

Nature Reviews | Genetics



TexvoAoyia rnov epapuolel n texvikr) NGS

Bridge amplification

3 4 5
o DNA fragment 2
[L,»Ll" |l_.« 4 with adapters -~ ;
o 3 e / . :
E“w [I [L,e I\\ |];a | ) Primers - l = ﬂl{ \(( }H ) ([ /' I I | =
> "1 x-*u" - s DNA Clusters 7f 7 b Vg e >
1

+ About 300 DNA copies
per cluster l
+ Each about 1 micron in
diameter

Bind 5|ngle
DMNA molecules =
to surface [

Am |]|If'|_||' Clonal single molecule sequencing
Extension
primers

Labeled

reversible
terminator
nuclectides , — |

® DMA Sequencing

Chemistry v
+ Extend by one base each Laser excitation reveal first base
Computer-controlled L —— step
Imaging b4 + 4 fluorescent colors
s+tens of millions of ¢ correspond to the
clusters in parallel 4 bases
> A C T G
*
.. n ) 3
Solexa dlgltﬂl Iimage . Repeated cycles of sequencing
Solexa illumina oA 50 g >
oA T eA eoC
eC eA ®A T
T G oC eoC

G T G ®A



Akatepyaota dedopeva NGS

* Text-based format for storing raw unaligned reads

* a biological sequence Sequence ID

* its corresponding quality scores
Raw sequence

Quality values for
the sequence of
line 2

@HWI-ST661:319:D28MYACXX:1:1101:1348:2143 2:N:0:GCCAAT

+

CCCFFFFFHHHHHJHIIJIGFGIGJJIJIIIIGIHHIIIIIII
@HWI-ST661:319:D28MYACXX:1:1101:1749:2143 2:N:0:GCCAAT
GGAACCGACACCTCGCACCCTGATCTTCCGGAGGCCGGGGAGGGGCACC
+

@@ ?DFFDDFDFFFGFF:FHJIIDCHHIGJJ6DGIFIIHFSABDD?87B

22



BlomtAnpodopik avaAuon ammoTEAECUATWY

aligned re

(%) Mapping Resuit [Solexa_single_end_test[UNIQUE]]

sequenced reads
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2522
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ARTGAGCA TAGATGC
ARTGAGCATAGATGC
TACCTAATGA GA
TACCT GCATAGATGC
TACCT GCATAGATGC
GAGCATAGATGC

-
o
=
373
0000000000000

AAAAATC(

AR
ACCTAATGAGCATAGA
%E TAATGAGCATAGA

AAAG TAC, CCA,
AAAC TAC, C
C CTAC; C.
AAC CTAC, C(
C. C TACAGGCC;
AAAAAGCARAGC TACAGGCC
AAAC TGCAGGC
TACAGICCA!
CTAC
C TACAGGCCi
A, o AC TGCAGGCCA,
AACA CAAAAC TACAGGCCA
CAAARCC ATAAC.
CARAACCAGGAGAGGACA TAAC.
C CC GAGGACAT AC TACAGGCCA,
CAAAACC, AAACTAC (
CAAAACC, AAACTAC, CCA,
Cl GACATAAC, AAAC TAC CA,
¢ C ATAAC. JGCRAS
CAA C ATAAC, AC C CC)
CAAAACCAGGAGAGGAC AAAC TACAGGCC
3 CC CACCA A Y CTACACCEE
A C o CCi
Y K IACACEEE,
ARANNAAANAAACANAACTACAGGCCAN:
acaaaaaaaaaacaaaac acai_'gccaa
acaaaaaaaaaacaaaactacadiccaa

candidate variants

MAHGIPT

it m gpacy
NCOR2 Lrex
PCDH18 b

o TPS3Y,, 60 o :

ARFGEF2

e KRAS Ret CAD g — .
et ot Al pERM1 PTEN TPG5EP1
MET ASHIL EGFR i
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[

M1

5 prime UTR
initiator codon

* SYynonymous
s missense

= inframe insertion
* inframe deletion
* stop gained

* frameshift

variant calling

v!!! n!!’ n!’ v!!; n" nlii ait ul!-! qi; nﬁg q;E u!’-l n!!! q;;; Q;E;
|mnndhlnc|l|
| |

87bp —— —

25585 20 bp
1

i
|
'
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functional annotation

I 1 [ [

splice region * 3 prime UTR
intron

splice donor )
splice acceptor «

* stop lost
* stop retained
* incomplete terminal codon



Questions

Email: sglentis@med.uoa.gr & kkatsibardi@med.uoa.gr
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