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H xAocoikn eikova Tov KLTTAPOoL
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A10POPOT ECELOTIKEVUEVOL TUTTOL KUTTAPWOV
ATOPTICOVV-EVOAV OPYOVIGLLO
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Kevtpiko o0ypo tne Loplokns Proloyiog
(po1M TNC YEVETIKNG TANPOPOPLIC)

Metaypaon Metdepaon
DNA =)y RNA = 7po0TEIVEG

U AvaocTtpoon

Metaypaoen

AvTtiypoon




["eveTikn mAnpo@opia - POVOTVTTOC

The adenoma-carcinoma sequence in the CIN pathway (after Vogelstein)

+KRAS -Pl6 +telomerase -P53 —-SMAD4
—-APC

— -~

Aberrant Low grade
Norm cosa % Metastases
crypt focus adenoma



Bootko-epyaieio T Iotoroyiag:
To MKkpoGKOTIO




Tt poc TposeEPEL N MKPOGKOTIKN
(HopPoAOYIKN) TOPOTN PO
Avayvmpie GLGIOAOYIK®OV 1GTOV

Aldxpion taboroyikod 16100 and PLGIOAOYIKO

[1p0Gd10pIGHOC TV 0pimV HETAED TABOAOYIKDOV KOl PUGLOAOYIK®Y.
16TV KOl TNG EKTOCTG TG VOGOU




E100¢ pikpooKomiov: PmToviKo
UIKPOGKOTO

[TAnpogpopio. =




E100¢ pikpookomiov: AvAcTpopo
UIKPOGKOTO

Mopooroyia o€
GUVOVUGUO NE CUUTEPLPOPT

[TAnpogopio =
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E100¢ HKpOGKOTION: 2VVEGTIOKO
UIKPOGKOTLO

Iotoi (3D) (1)

Kotrapa (2)

[TAnpogpopio. =
Kvttapikd opyovioo (2)
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Eiooc pnikpookomiov: HAektpoviko
UIKPOGKOTLO

Kvtrapa
[Tinpogopio. =W Kvttapikd opyavidw
Moaxpopopra - dopég

Epithelial phenotypé ——— Transformed cells




XPOGELC — ZTLUOVOT
(Yot LOPPOAOYIKT] TOPATI|PNON)

[otoynuiKkeg
— XpNon YNUIK®OV OVCLOV

e Bacedpihov () opatoCurivn, Koovo TOAOVTOTVIC)

o O&e6loV () nooivn, povéivn, orange G)
[coTtomikeg
— Xp1ion paolEVEPY®V 1IGOTOTMV (L TOPAOLOYPOPLLL)
Mn 160TOTIKEC
— Apeon onuavon (eBopiCovoeg ovoiec)

— "Eppeon onuavon (tp0coect vCLLOL TOV
KOTOAVEL AVTIOPAGT) 1] OTTOL0 TOPAYEL OLOLAAVTO
XPOUOYOVO)



XPOOT MUATOELAVIC-NOGTVNG
1. TTvpnvec: Kvovo (umAe),
2. meponkacua Hoowoeilo (poCe)




AvaAivon popiwmv
Katnyoptec Teyvikav

In Situ Teyvikeég

- dlatnpEital n Lopeoroyia (16Tot,
KOTTOPO, DTOKLTTAPIKO OPYOVIiOLo)

Teyvikéc avarvonc Lopiov 6€ OLAVLOTO

-KOTOUGTPOPT THG OOUNG KUl ATOUOVOGT
TOV LOPL®V

AETOVPYIKEC OOKIUOGIEG



In situ vBEp1O1ondC — aviyvevon
VOUKAETK®OV 0CEMV

Soluble __
ELF substrate

Fluorescent

ELF alcohol — &
precipitate

nucleic acid

Surface










In Situ amdmTOoN — aviyvevon
KLTTOP®V GE UTOTTOGC

A e

End of result of apoptosis
nucleosome sized DNA fragments.

SR Gy) P

APOPDETECT™ Step 1 :
Tail with Digoxigenin -dUTP.

APOPDETECT™ Step 2 :
Bind Antibody Peroxidase Conjugate.

APOPDETECT™ Step 3 :
Stain with Substrate.




In SItu aviyvevon TpwTeivaV —
VOCOTOTOYNUELN
KEY .

_BD ANT IGEN

» LABEL

—-< ANT IBODY

o
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Direct Indirect 3-Stage
Indirect










[otottepoTNTEC TV IN SItU TEYVIKOV:
H oA0tnTo T0v 16TV




Epotnuota Tov amoviovTol e
TIC IN SItU TEYVIKES

2.€ EMITEOO:.
DNA:

0. OKEPALOTNTA YOVIOIOV

B. xypoupoomkn 0éon
Y. aplOuog avtrypdpmy

RNA 1 mpoteivnc: Ekeppaon

IoTiko 1N KLTTOPIKO: «TOTOCH EKPPOCNG



Epotnuoto wov 08V amovtovTol
ue Tic in situ tﬁvmég

Edv vrapyet:
® «TOLOTIKN OLOTOPOYT

® «TOGOTIKN OLOTAPOYN




ATOUOV®OGT): KUTTOAP®V, OPYOVIOLOV KOl




MébBooot eAétnc g aAiniovyioc DNA-MRNA-IIpoteivng
GE OTAAV L0 EKYVAIGTC 16TV

MébBooor.

1. Arotvnodporog (Blotting)
a. Southern
B. Northern kot mapaiioyéc
v. Western

2. PCR ko mapariayéc
a. PCR
B. Avactpoen Metaypaopn
(Reverse Transcription) RT-PCR
v. Awpopikn (Differential) D-PCR
0. Avtayoviotikn (Competitive) PCR
e. [ToAMamhn (Multiplex) PCR

3. ATOKPLTTTOYPAPG1] VOUKAEOTIOKN G OAANA0VYi0G

Epotiuora mov orovravrar.

[TotoTucn| ko mrocotikn extipnon DNA
[Howotucr kot mocotikt| ektipnon RNA
[To10TIKT KOTTWOGOTIKY) EKTIUNCT TPOTEIVAOV

Aviyvevon kot molotikf ektipnen DNA
Aviyvevon kat moloTikt) exktipnon RNA
[Tocotikn extipnon DNA

[Tocotikn extipnon CDNA

[Tocotwkn ektiunomn molloaniomv DNA

[1p0oG610p1GHOG VOUKAEOTIOIK®V GAAAOVYLOV

4. Loykprtikog yevoukog vproweopég (Comparative
Genomic Hybridization)

5. AvaAvo1) oL0QOopPIKNS EKQPUCTNS TOAALDY YOVIOL®V

6. Next generation sequencing

[Torotikn ko mocsotikn ektiunon DNA o€
YPOUOGOUKO ETITEOO

[Tolotikn Ko TOGOTIKY EKTIUNGT EKOPACTNG
moAamA®v MRNA



MébBooot amotvmmpatog (Blotting)

—
——

Southern - DNA
Northern - RNA
Western — Ilpwteivec






AAvciomtn Avtiopoon ue IoAvuepdon - PCR

RN LR E A SR BT Y I B T ~DNA to be amplified
lHeat to separate strands; attach primers

Primers
A - Replication

w—p

Denature DNA and repeat :

Cycle 1 | __..m:}.':.._._,‘- s

After cyg:l_l_a_E_I]_._ »1 hillion identical molecules {23“ =1.07x II]g}




More typicaly now, sequencing reactions are denaured and the products
e separaedin asingle gel lane or asinge capllary tube. The products

of the four reactions are labeled with a different fluorescent dye, and a dngle
detector at the bottorn of the apparatus detects the fluors & they emerge.
The sequence can be read [automatically) from left to right.

|
. , ‘ ) I|
3'-GATCCGAGTAGAACATTACTGAAG-5 ' Iy i

3'-GATCCGAGTAGARCATTACTGAAG-5' | v ]l'

|

M\

Electrophoresis




MéEBooo1 ovaAveM S OAOL TOV
YOVIOIMUOTOC

2 emimeoo DNA:
O GLYKPITIKOG YEVOUIKOS VPPLOIoUOG
(Comparative Genomic Hybridization — CGH)

AXNALODYNGT LYNANG OlEKTEPOUDONG
(Next Generation Sequencing)

2& EMMEDO EKPPACHG:

MéEBodo1 LYNANC TOGOTIKNC AVAALGNC OLULPOPTKNG YOVIOLUKIG
EKPPOONG

(High throughput analysis of differential gene expression)

AXNALOVYNON VYNANG OLEKTEPUIMOTNG
(Next Generation Sequencing)



2VYKPITIKOC YEVOUIKOC VBP101GUOC
Comparative Genomic Hybridization

Extract DNA

'r T ...
P | e Y
o
o — | -
."'-..-“"‘;-_t_'l -
._'*-'l'_;-_.._ .

Mormal metaphase chromosome
Mature Hauiawa| Cancer




AVAALGT O10LPOPTKNE EKPPAUCTIC TOAADYV YOVIOI®MV

MICROARRAY TECHNOLOGY

CHIP/SUDE PREPARATION

v X3

(ONA  oligonudeotides

derived from representing as
body tissues many &3

12,000 genes to chipslide*

spotted to glass

*Note: Affymetrix experiments use
two chips. Software analyzes pattern
differences between the two.

treated 0
healthy cells  diseased cells

mRNA;xnaaed. l;beied.
mixed, and hybridized

scan chip/shide with laser;
the resulting image Is
3 complex pattermn

¥
f‘v J

'
o’

algorithms tum data inta
graphical representations

BLACK INTENSITY

SLUL NTENSITY

Result:
Gene expression is represented as a
function of the ratio of the intensities.

a. Thlack - T expression in untreated,

b. T blue T expression in trested,

¢, blue/black — genes equally expeessed m
both types of cells,



Next Generation Sequencing

DNA RNA
v R

Exome Sequencing Whole Genome Sequencing

1) DNA Fragmentation and Library Preparation

(SR ) 1C1L /
amplification )
3 o One DNA library
1 —> L l — 9 I . 5 for mtDNA and
- L) ()

\nuclear SNP
DNA sample Mechanical Dual Indexed SPRI bead DNA libraries

DNA Match.ed ‘T\dapter size selection pooled
2 Fragmentation Ligation

2) Probe Capture and Enrichment 3) Next Gen Sequencing 4) Data Analysis

3 . Jowate ( DNA (J ]

washed away

Sequence alignment
and sample variants

/

o & < ?

— mtDNA alignment and
) Marker"HTS e .

+ Full mtgenome ¢ === separation of major and

*+ 426 nuclear SNPs minor variants

QO Streptavidin-biotin-

DD D _ : Targeted Massively Phylogenetic
OO . probe bound DNA Parallel mitochondrial mixture
' complex captured

deconvolution

- et Sequencing
Biotinylated custom q N

probes added




mmrﬁ LLOLTOL LE TIC

TponyovueveS eBOO0LE

EdQv 10 aviyveuOLEVO LOPLO ELVAL:
1. A&rrovpyiko
2. Avevepyo

3. Amoxtd véec 1010tnreg (Gain of
function)



Agrtovpyikéc doxiuaoiec In VIVO |
Eicayoyn yoviolwv LECH 10V




Agrtovpyikéc dokipaociec In Vivo |
Elcaymyn yovidoimv HEGH TAAGUIOLMV

Bacterial plasmid 4/ =N lacZ gene @ Isolate plasmid Human DNA

”_ ,f (lactose

Y (vector) DNA containing
amp’: il ‘ /r \break.do.wn) and human gene of interest
(ampicillin /7 “Restriction  pNa e

resistance) site

N

7 — \\ Q Insert human DNA
ILT" V. into plasmlds

,./<",’3"" Sticky Zos

ends
© Cut both DNAs {® Mix the DNAs; they join
with same by base pairing. (Some
restriction plasmids, like this one,

join with the gene of
interest.)

enzyme.

, /

"’\'\--A_

/
22 D
Q Add DNA ligase
to bond covalently.

/7~ » _~Human DNA fragment

Recombinant | ]" containing gene of interest

plasmid Nonfunctional

lacZ gene




Aenovpymsc; Bompameg In vivo 1V

Plasmid C H
Caloium Salut

« Add seluticn & to Salution 8
while vortexing

* |Pcudzate 20 mis

- l.|..r _Llr.1 tlon solution

'..l-|| ll-| culture

= |pclinate 2-12 i

« Heplace transfecion sclution
with camplete growth medium

ar
Bagin selectbon for stable transformants
(2472 hr post-transfecthon)




Agrtovpyikéc dokipaociec In Vivo I
Amocionmon yovidiov pe SIRNA

Dicer

-"1.""‘
b}

SiRMA
duplesx

SIRMNA urwinding
(RISC activation)

R A,
W JL Target recogenition

i

¥ Target
cleavage

TOPPOIIPITT

. mMRMNA degradation
J

e

\

ho Protein expression




KuTTtopoKOAAIEPYELO-OPYAVOELOT)

€S Induced pluripotent stem cells
(- Embryonic stem cells
€ c» Somatic stem cells
@ Stem cells

. D Differentiated cells
Human embryonic tissues Patient

K* ' i ‘\_‘J Cancer cells

Normal tissues

Functional units

%

€D
€D

Somatic SC \*

& >
/ et J(.

Normal organcids




MeAETN COVTOVOV KUTTAP®OV

® Mikpookomia

o Kvttapouetpio pong




2VVOVOCUOC LOPPOAOYIOG LE IN SItU Loplakég ovaAVCELS Kot
AEITOVPYIKEC OOKIUOGTEG

[TAnpopopio. = Moplokég Kot KuTTaptkés LETOPOAES

Avoco@0opoonog




Kvuttapouetpio ponge




Atoryoviotoko Coa I

shRNA expression vector
Polil |shRNA

J Site specific Integration

)|
/ .' /'I
/4

/'l \ A/
/ / X
,,;/ '/ — ‘ N\ \
J

\
\

J
\

> ] = |

% Tetraploid Knockdown mouse
/ complementation

ES cell line
with docking site




oviolako Coa 11

Al




Teyvntn vonuocuvvn otnv
tpoOyvoon ko Oepomeio (1)

Whole-slide imaging

.\-
0 Ao *oa,u_’

&,
7

80K+ pixels
a 1

Resection / biopsy Whole-slide image )
Web viewer

Survival Convolutional Neural Network (SCNN)

Prediction error (negative log-likelihood)

Convolutional layers Fully connected layers

: igh power field
(20X objective)

Convolution

Regions of interest




Teyvntn vonuocuvvn otnv
tpoOyvoon ko Oepomeio (11)

DRUG & DISEASE

DATABASE

3
0" DISEASEg

LEADS

9
MOLECu PROOF OF CONCEPT
P s |f PUBLISHED DATABASE

P Literature Review, \
EFICAC—YhSCORES‘ o ol Patent Review,

@ \ ! Clinical Trials Review,
DEEP LEARNED ﬁ
STRUCTURAL CHEMISTRY-BASED N
SCORING ENGINE ‘
EF%» S

_’ Additional Scoring Methods
BIOAVAIEABILITY
IC

UNPUBLISHED - ——

R I

| el Q
| 1 | Molecular Design Using
SCORING =G "' | Deep Reinforcement
=d ENSEMBLE < L\ Leaming

PATHWAY SCORING ENGINE
PROOF OF CONCEPT PUBLISHED

Generative Adversarial
Networks ,
Generating graphs, ) ' N . ke Patent, Publish

transcriptional response In Vivo and In Vitro A
and signar ome-level profiles 2 VALIDATION ‘ and License




