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[1naH nekuuu

[Touemy Mbl 3aHMMaeMCcH UccrnegoBaHNSaMN
paka?

Uto Takoe cuctemHasa ononorma?

Kaknm obpasom cnucrtemHas bnonorus nogxoauT
K U3y4YeHuto paka?

BoamoxxHoe byayliee MmeanumHbl B NeEYEeHMN paka
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UTo Takoe pak?

« 3aboneBaHune, xapakrtepuaytoLieecs
NOSIBNIEHMEM N POCTOM OMYyXOSn

bonbLiaga YacTb pakoB pa3BMBAETCA U3
anuTennanbHOW TKaHW

* CrnocobHOCTb K MeTacTasnpoBaHULO
 Ponb HacneacTBeHHOCTU

* Ponb BMpyCcoOB

* Ponb myTauuu
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COCTOSAHNE NneYeHnsa paka

* Pak Tak ke cTap Kak 1 cyuiectsoBaHue
MHOTOKITETOYHbIX OPraHN3MoOB

[lporpecc B nevyeHnn paka peaneH, Ho
HeaJoCTaTo4veH

[lpobnema peunagmBa He pelleHa

« Heobxogmmbl pagnkanbHO HOBbIE
rfiekapcTBa
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[Toyemy Mbl 3aHMMaeMc4
nccnegoBaHUAMM paka?

¢ FYMaH NMCTNYEeCKadA NpnUinHa

— HaceneHue CTapeeT, BO MHOIMX CTpaHax pak siBNAeTCS
MPUYNHOW CMEPTHOCTU HOMEP OOUH

— Ybusaet bonblie nogen yem Cr1AL, mansapus,
Tybepkynes

— 2008 roa: 7.6 mnH cmepten (17 mnH B 2030) n 12.7
HOBbIX Clly4yaeB

¢ Haquo-nosﬂaBaTeanaﬂ NMPUYNHa

— Ans Toro, 4tobbl 6OPOTLCHA C PaKOM HEOBXOAMUMO MOHATL
paboTy HOpMasribHOW KIETKN
— NCccneagoBaHUsa paka siIBNSItOTCS NPMMEPOM XOPOLLO

OpraHM30BaHHOIO Hay4YHOro NPoeKTa C XOPOLLO
n3mepsieMbiM MPOrpeccom



Y10 Takoe cucremHass ononorna?
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MoxxeT nmn dmornor NoYnHUTL pagmo?

Lazebnik, Can a biologist fix a radio?--Or, what | learned while studying apoptosis,
Cancer Cell 2002, 2(3):179-82
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MoxxeT nmn dmornor NoYnHUTL pagmo?

Lazebnik, Can a biologist fix a radio?--Or, what | learned while studying apoptosis,
Cancer Cell 2002, 2(3):179-82

SRC - Serendipitously
MIC — Most Important Component
) RIC —REALLY Important Component
nstitutCurie | J-MIC — Undoubtedly Most Important Component



MoxeT nn buonor NoYnHUTL pagmno?

Lazebnik, Can a biologist fix a radio?--Or, what | learned while studying apoptosis
Cancer Cell 2002, 2(3):179-82

P

Signals === MIC == SRC == U-MIC == RIC == Other signals
[ ?
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MeTtadoopa apndmMeTUKN: BU Ha
OMONOrnto N3 TOYHbIX HaAYK

“brnonornyeckne” pakTbl:

142=
3!

2+4=
6

anreobpbl => matemMaTuUKa...
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“CunctemMHas bmonorma”. NOHATUA Yncna, YMCIoBOro NopsiaKka,
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XumMuma oo tabnuubl
MeHgeneeBa
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[ I |
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chlorine, bromine, and iodine
calcium, strontium, and barium

sulfur, selenium, and tellurium

ol

lithium, sodium, and potassium
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octaves Dobereiner’s triads
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KonunyecTtBo => KayecTBoO,
Bne4yatneHna => 3HaHug

KonunyecTBO nepexoguT B
Ka4yecTtBO!

... MpeBpaLlaTtb Cbipon matepua
HalLMX YyBCTBEHHbIX BneYyaTneHunn
B 3HaHNE OOBLEKTOB...
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,El,Ba TUna CI/ICTeMHOI/I ononoruu
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u. Rev. Genomics Hum. Genet. 200 72 :
2001 Copyright (© 2001 by Annual Reviews. All rig] : L,
- - SYSTEMS BIOLOGY: THE GENOME LEGOME, AND BEYOND

Systems Blology A Brief Overview
A NEwW APPROACH TO DECODING LIFE: : D Hireaki Kitano

1 . . To understand biology at the system level, we must examine the structure
SyStemS B1010gy ’ : and dynamics of cellular and organismal function, rather than the char-

acteristics of isolated parts of a cell or organism. Properties of systems,
such as robustness, emerge as central issues, and understanding these

1,2 1,2,3,4,5 rti have an impact on the future of medicine. However, man
7 properties may p S y
TI'C) Ideker TlanthY GahtSl\l > and LCIOV HOOd breakthroughs in experimental devices, advanced software, and analytical
Institute for % methods are required before the achievements of systems biology can live
cular Biotechno 0 ioe ce ind Computer up to their much-touted potential.
ington 98195; *
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[lepBocTENEHHbIE 3a4a4M CUCTEMHOWN
brnonorum

« Cucremarnsaumusi, ctaHgapTusauma u
doopmMarbHOe npeacrtaBneHne 3HaHUn B

MOJIEKYNSPHON DMonornm

» Cuctemarnydeckumn cbop rnodarnbHbIX
YMUCNOBLIX AAHHbBIX O YHKLIMOHMPOBAHUM
XXMBOW KNETKN

* OObsACHEeHMe HabngeHNN MONEKYNAPHON

brnorornm Ha ocHoBe popmMarbHbIX
(MaTemMaTU4eckux) moagenemn
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Systems Biology Graphical Notation
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state transition

add reactant
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Complex
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known transition omitted
unknow transition .—.—P {2
transport

transcription

add product

homodimer
association

translation

degradation 0
homodimer formation 1

-

dissociation

truncation

bidirectional reaction

catalysis transcription activation

physical stimulation inhibition transcription inhibition

modulation unkonwn catalysis translation activation

V
trigger .l:l unknown inhibition translation inhibition
Reactions
Compartment [< Boolean Logic Gate D
0 ) @
Compartment Square i
() B [~
or Not Unknown
Compartment Boolean Logic Gate
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Kitano’'s Comprehensive map of EGFR signalling
(Oda et al., Mol Syst Bio, 2005

Epidermal Growth Factor Receptor Pathway Map ,ewa pegboelia e ot ol

4 B

degradation recycling S U B LEGENDS

MAPK cascade

Ca signaling

transcription '
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CucrteMmHobOuonormdeckn noaxon K
N3YYEHUIO paka

« CobpaTtb cucrematnyeckyro 1 rnobarnbHyto
nHdopmaumio o paboTte pakoBon U HOpMasibHOW
KNEeTKU

e CpaBHUTb X Mexay cobomn
e O1nnunTb driver n passenger UsSMeHEHUS

* [1peanoxunTb cnocobbl BO3OeNCTBUA Ha driver
N3MEHEHUS, Tak YTOObl HE HapywaTb paboTy
HOpMarbHbIX KIETOK

* [1pennoXxmnTb popmanbHOe onnMcaHme NpoLieccoB
oObsACHAKOLEE pa3nUYnNs N3 DUOXUMUN KINETKU

-
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OTtnuynteneHble ocobeHHocTn (hallmarks)

PaKOBbIX

KIETOK

— >

nogaeneHne CynpeccopoB

pocta

evading growth

suppressors

sustaining proliferative
signaling

HenpepbIBHas
aKkTMBauus

deregula mg cellular

g%-WI}O

aeperynaums
KNeTovYHOMn

SHEPTETVRA
resis

ing cell
death

cmepT

COnpoTUBNEHne
KNeTo4YHoMn

avoiding immune

ge |

enabling characteristics

aawome

and mutation

reHomHagd
HecTabUbHOCTb

CTb
-

immortality

enabling replicative

pennukaumoHHoe
beccmepTtue

tumour-promoting
inflammation

)~

ornyxonemn

activating invasion

{ Emerging Hallmarks y———_

Avoiding immune
destruction

Inflammation

Enabling Characteristics

PobepT
BawnHOepr,
2011

BOCManeHve, MHMuMmpytoLee pocTt

(1D

institutCurie

1 -
destruction and metastasis
;ZgijﬂsHme inducing MHBa3NBHOCTb "
emerging hall 5 CUCTEMbI angiogenesis MeTacTasupoBaHue
NoSIBNSOMEE STV
aHrmoreHesa

Inserm
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LleHTpanbHaa gorma cucteMHou buonormm

. chromosome
oY nucleus

cell

chromatides \

=

nucleosomes —— 9o,

i

"%

base pairs histones
Y S

DNA double helix

institutCurie

Replication

— &
Translation

*eae’ RNA Protein
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N3mepsaemble U3MEHEHUA B paboTe KIeTKn

OHK
MyTauum B nocnegosatensHocTn [JHK
3mMeHeHna B Yncre Kkonnn pasnmnyHbix ydactkos [HK
[MoTepst romo3unrotHocTn ydacTtkos HK (LOH)
CTpYKTYpPHbIE UBMEHEHUS reHOMa (TpaHCrnoKaummn, NepecTponku)
U3meHeHne akcnepeccum reHoB
N3meHeHne yncna matpudHbix PHK
Moandumkauma cnocoba ansTepHaTUBHOMO CrinancuHra
U3meHeHunna B akcnpeccuun Hekoaupyrowmx PHK (Takux kak MukpoPHK)
U3meHeHnsa B 3Kcnpeccumn npoTenHoB
A3MeHeHne yncna Monekysn TPaHCKPUNUMOHHbBIX (0akTOPOB
A3MeHeHMe KOHLEHTpaUNn KuHa3
3MeHeHna B KONMYECTBE aKTUBHbIX POPM BMONOrMYECcKnX Mosiekyr
AnuUreHeTU4YeCKue UsMeHeHuns
N3meHeHunsa B aLeTunaumnm ruCToOHOB
NameHeHns B metunsummn OAHK
N3MeHeHUsA B KOHLUEHTpauusax metabonurtos
N3meHeHUA B cune B3auMoaencTBUA Mexay oMonormyecKUMm Moriekyrnamm
Baanmogencreme mexay npotenHamu (Hanpumep, TpaHckpunu.cpaktopom) n [HK
B3anmopgencrtemne mexagy npotenHamm
N3meHeHna heHOTUNNYECKUX XapaKTePUCTUK KITETKU



institut

Ponb 6MOMOU3NKN B N3yHEHUN paKa

(6onbluasa yacTtb nccnegosaHuin MHctutyta Kropn)

[TPOHUKHOBEHME PaKOBbLIX KNETOK B OKpYXatoLune
TKaHW. ypaBHEHUS ABMXKEHNSI HA OCHOBE
brnodnanyecknx CBOUCTB

3aKOHbI pOCTa paKkoBbIX OMYXOnen B YCIOBUAX
rMNOKCUn

IaMeHeHNa CBOUCTB MEXKIMETOYHOro KOHTaKTa
Npu pakoBbIX TpaHcOopMaLmsX

N3aMeHeHns mexaHn4YeCKnx CBOUCTB TKaHEWN NMpu
PAKOBbIX TpaHcdOopMaLNAX

N3yueHune BrnnsHuUa cnabon pagnaumnm Ha
XN3HEeOeATEeNnbHOCTb KITETOK

’ Inserm };;f |
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[lpmep mogenupoBaHUg
B Omuonormmn paka.
MopgenupoBaHue KNeTo4yHoW cyabObi.

institut : !nserm ;j
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Bbi>XXnBaHue u CMEPTb KJITETKN B PaKe

Al | 4
Sustaining Evading
proliferative growth
signaling suppressors

Deregulating Avoiding

cellular immune
energetics * destruction

el

Resisting Enabling
cell replicative
death immortality
Genome Tumor-
instability & . promothg
mutation inflammation
Inducing Activating
angiogenesis invasion & i

metastasis

Survival




MaTtemaTndyeckoe mogenmpoBaHue
KNEeTOYHOWU CMEpPTU

Deterministic Models
Aldridge 1 A
Schoeberl ————» Eissing * »| Eissing

f ¢ >|Bv'| ||_ v.| |Rv |
age egewie| | Rangamani
Bentele i @ 4

> e |
; —y > Wee Ty g
Stochastic Models [ Heiner | : i | Cui |

Petri-nets SNy : S

Fussenegger

Spatial Models § [0 Cellular Automata »| Chen || Chen |-—

Statistical Models - >

2000 2001 2002 2003 2004 2005 2006 2007 2008
1 Theoretical study 3 Biochemical experiments @ Single cell experiments
(From Huber, Bullinger and Rehm, Systems Biology Approaches to the Study of Apoptosis 2009)

N\
D Inserm Fod
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“NMaccnBHoOE” vs “akTnBHoEe’
BbI)KMBaHMe

== Stress
SN Toxic stress

AKT Survival

DNA damage signalling pathways
I Forkhead Caspase9  IKKo TSC1/2 Bad YAP Mdm2
Nu |ent Of;mi?; aspase o a m
| i o Nl ‘ e
FasL NF-xB Rheb Bcl-2 p73 p53
\ Bel-xL /
JNK Caspase mTOR Bax Puma
cascade Noxa
| etc.
4E-BP1
A1
elF-4E
A il s
Apoptosis

A N (From McCormick,
% Nature, 2004)
Nalve resting cell
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UeTbipe nuua KNeTo4yHOU CMepTH

(From Galuzmet aI Cell Death and Diff, 2007)

QD Inserm
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NHxeHepuna vs bronorus

Engineering solution Biological solution

Duration, strength
of pushing matters

@
i*l ' 1
e 3
--------- = 14 _
=
=
il
-
i
a: > s g : ';""3"':}”@,, .- o
0"\‘ ’ ;-gd ;?g!%'e;
Survival Survival
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AnonTo3 vs Hekpo3s vs BbixnBaHune

OPEN @ ACCESS Freely available online PLOS computationat eloLoGy

Mathematical Modelling of Cell-Fate Decision in
Response to Death Receptor Engagement

@ In Laurence Calzone'*3*, Laurent Tournier'-*3, Simon Fourquet'?3, Denis Thieffry®>, Boris Zhivotovsky®,
Emmanuel Barillot"?3", Andrei Zinovyev'?3"

-
1 Institut Curie, Paris, France, 2 Ecole des Mines ParisTech, Paris, France, 3 INSERM U900, Paris, France, 4 TAGC — INSERM U928 & Université de la Méditerranée, Marseille,
lnStItUtC urie |'-f.‘:ll* France, 5 CONTRAINTES Project, INRIA Paris-R France, 6 Institutet, Sweden
de =
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AnonTto3

3 Q
o
\ /@\ /
g s
m\ > Initiator caspase
i @® o
<> O+ Mitochondrial outer membrane
/ l ¥ permeabilization:
o O LCD
\ /
—I7 1
@ e
<D \\‘l@_> Executioner caspase
I il I
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Kackaa NFkB

Q
Q

NFkB pathway needs
ubiquitinated form of RIP1

No translocation of
NFkB into the nucleus

2%
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Necrosis needs kinase
activity of RIP1 \
[ rieL

\

Mitochondria Permeability
Transition

ROS : Reactive
Oxygen Species
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CobOpaHHbIN MexaHU3 peLueHnn o
KreTo4yHoun cyabbe

) Inserm €or
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byneBo mogennpoBaHue

HasHauuTb 6yneBy ¢pyHKLMIO Ha y3en

CASP8 = 0 when

DISC-Fas=0 and DISC-TNF=0 and CASP3=0
(equivalent to no external signals from death receptors
and no intracellular problems)

cFLIP=1

(equivalent to inhibition by the NFkB pathway)

Example of CASP8 \»
| crup

CASP8 =1 when

DISC-Fas=1 or/and DISC-TNF=1
(equivalent to signal from death receptors)
CASP3=1

(amplification signal, feedback activation) e

AND FLIP
noc One node = one

D Inserm species };j
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ACUHXPOHHbIN rpad NepexoaoB MeXxay COCTOAHUAMMU
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« BepoAaTHOCTbL » OOCTUXEHUA peHoTuna n3 Pusmonorm4eckoro
Ha4yanbHOro COCTOSHUA:
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ba3a gaHHbIX
MYTaHTHbIX (OEHOTUMOB

KITETOYHON CMEepPTU
+

obpaboTKka KNneTok

HEKOTOPbIMU
nekapcTBamm

Natne Modi fied rules Expe cted phenotypes Qualitatrv e results
Anti-ozada nt | ROS’=(RIP1 OR Suppression of NF  x B anti-ox1 dant eff ect
MET) leads to no change mthe decision proce ss
(the compu ted probab ilities are
noti ceably close to the wild type ).
APAF1 c3=0 APAF1 7 mouse thymor ytes are Apoptosis  disappear s. Necro sis and
del etion not imp ared m Fas-med ated surviva 1 are clos e to the wild typ e case.

apoptosi s (Yoshi da et al, 1998)

Lackmg apopt osis is mainly replaced by
the “ naive ° state

BAX deletion

MOME * =MP'T

BAX deletion blocks Fas or
TNF+CHZX - mdu ced apoptos is i
some cell lmes, suchas HCTI16
(LeBlanc et @i, 2002)

BAX deletion preve nts apopto sis.

BCL2 MOME * =MP'T FAS mdu ces the activation of As exp ected, NFx B pathway 1s a

over - MET’ =0 NF«x B pathway (Kreuz et al, reachable attractor. The second reachable

expres sion 2001) attractor is th e ‘nai ve’ state, whichm eans

that both death pathway s are mhib ited.

C38 deletion c8=0 Caspase 8 deficient MEFs As exp ected, apopto sisi1s no long er
(Varfolom eev et al 1998) or reachable. Com pared to the w 1ld type , a
Jurkat cells (Kawahara et al slig ht mcr ease of necrosis is ob served,
1998) are resistant to Fas- while NFicB surviv al becomes th e mam
mediated apopto tic cell death. cell fate.

cons ttu trvely | C8'=1 Over -expres sion of caspase 8 leads to an

actv ated mer eased disappearance of NFrk B

CASP8 activ ation

cFLIP C8’=TNF OR FAS cFLIP-/- MEFs are highly The mer ease of apoptos is is effe ctivel v

del etion OR C3 sensitive to FasL and TNF « (Yeh |observedi n the ¢FLIP mu tant; howe ver

clAP deletion

cTIAP =0

et al, 2000)

NFkB activationin respon se to
TNF 1s blocke d (Varfolo meev e
al, 2008)

we als o observe th at NFr B pathway ca n
no longer b e sustamed.

NFkB activationis imp aired, and only the
apopto tic or necr otic attractors are
reached.

FADD C8’=C3AND NOT FADD -/- mouse thymoe ytes are Inresponse to FasL, sign allng is
del etion NF kB resistant to Fas me diated blocked , thus the ‘nafve’ a ttractoris the
RIP1’=NOT CS apoptosi s (Zhan g ef al, 1998) . only re achable one. In respons e to TNF,
AND TNF FADD -/- MEFs ar e resistant to apopto sis disapp ears.
FasL and TNF « (Yeh et @i, 1998)
In Jurkat cells treated with
TNF wx+CHZX, FADD deletion
turns apopto sis into necrotic cell
death (Harpe r et al, 2003)
NFwx B NFkB'=0 TNF x induc es both apopto sis and | This mutant shows a strong increase of
del etion necros is in NF-1cB p65 7+ cells necros 1s (to be related with conco mi tant
(Sakon et al, 2003) orin IKK (¢ |apoptosi s/necrosis)
fibrobla sts (K amata et @/, 2005)
cons titu tively | NFkB' =1 Both death pathway s are shut down m
active NFkB thi s mu tant.
RIP1 d eletion | RIP1’=0 RIPK1™” MEFs are Both NFr B and necrosis become
hypersens 1tivity to TNF «, no unreacha ble. The effect of RIP1 silencin g
TNF xx-indu ced NFrB activa tion , leads to a complete lo ss of the decision
(Kelthe 1 et al, 1998) process (apoptos is becoming the onl y
outcome ).
XIAP C3"=ATP AND | No eff ect on TNFx-indu ced S
del etion MOMP toxi city in SXJAP " MEFs (Harlin

et al, 2001)




TNF=1

wild type “Anti-oxidant" Apafl deletion Bax deletion
N

Example : Caspase 8 deletion 4

~ 85% su rv'val (N FkB) Bcl2 nver-epression Casp 8 delet;on Casp 8 over-exlzlresinn cFLIP dehlaqtion
= 15% necrosis [
No apoptosis

Qualitatively consistent with the literature CIAP deletion FADD deletion NFKB deletion NFKB over.expression
“TNF-induced apoptosis is blocked though not necrosis” . o .

[Kawahara, Ohsawa et al., J Cell Biol 1998]

(Jurkat cells, C8-/-) : b

3

RIP1 deletion XIAP deletion z-VAD-fmk z-VAD + RIP1 del.

N N
. s . .
i
R ]

- necrosis

Naive NFkB

i ) - apoptosis
survival survival
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MedTa cuctemMHoOn OMonornm

« Co30amb eupmyarsibHbIU >XUu8oU op2aHU3M
(Boccospatb buonoruio in silico)

« CucteMHasa megmumnHa: moaenb BUPTYaribHOro
nauueHTa, CnocobOHy0 npeackasbiBaTb NCXOA
Pa3fINYHbIX CNOCODOB re4YeHuns
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Tokunnckaa geknapauus,
Institute Of Systems Biology, Tokyo, February 4-6 2008

«... Recent advances in Systems Biology indicate that the time is
now ripe to initiate a grand challenge project to create over the
next thirty years a comprehensive, molecules-based,
multi-scale, computational model of the human (‘the virtual
human’), capable of simulating and predicting, with a
reasonable degree of accuracy, the consequences of most of
the perturbations that are relevant to healthcare . »

Inserm y
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[Honyctum, yto VIRTUAL HUMAN
yXXe CyLlecTBYeT...

€ VIRTUAL PHYSIOLOGICAL HUMAN - Mozilla Firefox
Fichier Editiog Affichage Historique Marque-pages Outils ?

-'C Y | | | file///C:/Docs/Presentation/ChezClaudius/VPH.html « | {[Gl+| Goo Ll 3

VIRTUAL HUMAN / Theurapeutic decision helping / Cancer treatment, ver.27.3

Patient

Id: 4550693 Sex: M Age: 76 Weight: 80 Height: 172

Current state Desired state

Objective parameters (if available; if not then use the reference data):
Target physiological shifts:
Paste genome here:

Paste transcriptome here, in organ/tissue specific manner:

Paste proteome here. in organ/tissue specific manner:

m

Target molecular shifts:
Paste metabolome here, in organ/tissue specific manner:

Tumor sample data (if available):

Genome: Transcriptome:

Proteome: Metabolome: Time scale, days:

Histology image: \¥Upload.u |

Symptoms: Suggested therapy

Suggested diagnosis:

Make diagnosis H Make prognosis H Suggest treatment




Virtual Human - 3To o4eHb
amMoOnLUMNO3HBbIN U ONUTENbHbLIN
NPOEKT, HO NepBble NNOAbl 3TOro
NpoeKTa MOryT ObITb AOCTYIMHbI U
MCcNonb30BaHbl y>XXe cendac, gn4
nccrnegoBaHuUAa U KNMMHUYECKUX
nccneaoBaHUM

institut : .I'L.nmffrm ;/j ‘
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Personal Omics Profiling
Reveals Dynamic Molecular
and Medical Phenotypes

ut Michael Snyder (MS)

der is the Stanford Ascherman Professor and Chair
of Genetics and the Director of the Center of Genomics and
Personalized Medicine. He is a leader in the field of functional
genomics and proteomics, and the milestones achieved
by his laboratory include the first genome (Acinetobacter)
to be sequenced using high-throughput DNA sequencing
technologies, the first large-scale analysis of gene function, and
the invention of RNA-Seq, ChiIP-chip and paired-end sequencing.
He is the recipient of the Connecticut Medal of Science and the
Pioneer Award in Proteomics.
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RiskOGram

A

High Interest Disease-Associated Rare Variants.

» Open angle glaucoma

[ Dyslipidemia

Coronary artery disease
Basal cell carcinoma
Type 2 diabetes
Hypertriglyceridemia
Osteoarthritis

Age related macular degeneration

30

28

12

Gene Position Genotype OMIM
SERPINA1 14:94844947 C/T Emphysema due to AAT deficiency
TERT 5:1294397 C/T Aplastic anemia
KCNIJI11 11:17409571 T/T Type 2 diabetes
GCKR 2:27730939 T/T Hypertriglyceridemia
NUP54 4:77055431 G/A Nuclear Pore Complex Protein

High Interest Drug-Related Variants.

Gene rsID Genotype Drug Response Affected
rs10811661 C/T Troglitazone (Increased Beta-Cell Function)
CYP2C19  rs12248560 C/T Clopidogrel (Increased Activation)
LPIN1 rs10192566 G/G Rosiglitazone (Increased Effect)
SLC22A1 rs622342 A/A Metformin (Increased Effect)
VKORCI1  rs9923231 C/T Warfarin (Lower Dose Required)

D

institutCurie

Genotype Test
Prevalence

TCF7L2 rs7903146
rsl0811661

KCNQ1 rs2237892
FTO rs8050136
CDKAL1 rs7754840
ISLC30A8 rs13266634
IGF2BP2 rs4402960
KCNJ11 rs5219
rsl111875
PPARGC1A rs2970847
rs7578326
rs4457053

KCNQ1 rs231362
ARAP1 rs1552224
JAZF1 rs864745
RBMS1 rs1020731
rs9300039

WFS1 rs10010131
EPO rs1617640
TP53INP1 rs896854
rs5945326
rsl2779790
rs1153188

THADA rs7578597
rs4607103
rsl7036101

l “s MTNR1B rsl10830963

Institut e
de la sank

HNF1B rs4430796

Type 2 diabetes

1.18 49 140717
0.85 18 154141
0.80 13 6570
0.87 10 63470
0.91 10 51327
0.94 9 145718
1.06 8 104401
1.15 7 87066
0.88 6 93188
1.31 4 5558
1.07 3 94337
1.12 3 94337
1.07 2 94337
1.03 2 94337
1.00 2 89920
0.95 2 84605
1.05 2 42170
1.07 2 30248
1.48 2 4011
1.01 1 94337
1.09 1 94337
1.06 1 89920
0.96 1 89920
1.03 it 89920
1.04 1 89920
1.02 1 89920
0.94 1 16061
1.13 1 11320

50% 100%

LR Studies Samples Probability

27%
308
27%
23%
20%
19%
18%
19%
21%
19%
243
25%
27%
29%
293
29%
28%
29%
31s
39%
40%
423
43%
42%
43%
443
44%
43%
463
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Virtual Physiological Human

The Virtual Physiological Human (VPH) is a methodological and technological framework
that, once established, will enable collaborative investigation of the

human body as a single complex system. The collective framework will make it possible
to share resources and observations formed by institutions and organisations

creating disparate, but integrated structural and functional models of the living human body.
This system will enable academic, clinical and industrial researchers to improve their
understanding of human physiology and pathology,

to derive predictive hypotheses and simulations,

develop and test new therapies,

with the eventual outcome of better disease diagnosis, treatment
and prevention tools in healthcare.

a JOIN THE BETAPROGRAM!
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BoiuncnutenbHaga CucremHas
buonorna Paka (y4ebHuK)

http://www.cancer-systems-biology.net/
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Computational

Systems Biology of

Cancer
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