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http://www.genomesonline.org/

The First Ten Years and The Next Ten Years -- Special Issues

Nature 10 Feb. 2011  Editorial; Best is yet to come. p.140
Eric Lander; Initial Impact of the Sequencing of the Human Genome. p.187-197
Elaine Mardis; A Decade’s Perspective on DNA Sequencing Technology. P.198-203
Eric Green & M.Guyer; Charting a Course for Genomic Medicine
from Base Pairs to Bedside p.204-213
Monya Baker; Genomes in Three Dimensions (Chromosome Structure). P.289-294

Science 4 Feb. 2011  Editorial; Lessons from genomics p. 511
A Celebration of the Genome, Part 1  p.546-548 F.Collins, C.Venter, T.Hudson, R.Gibbs

Waiting for the Revolution p.526-529 E.Miller, D.Valle, E Topol, J.Evans
The Human Geome (Patent) Project p.530-531
A Genome for the Environment p.539-540

Science 11 Feb. 2011 Editorial; Making Data Maximally Available p. 649

A Celebration of the Genome, Part2  p.689-691 D. Tutu, E. Dermitzakis, Jun Wang
The Genome Project: What Will It Do as a Teenager ? p.660 Eric Green (NHGRI)

What would You Do ? P.662-665 Jean McEwen (ELSI)
Will Computers Crash Genomics ?  P.666-668 E.Pennisi
On the Future of Genomic Data P.728-729 Scott Kahn

Science 18 Feb. 2011  Editorial; Making Data Maximally Available p. 649
A Celebration of the Genome, Part3  p.872
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Human Genomics: The Next 10 Years

San Diego Tuesday, February 22 , 2011
9:00 Keynote Address

J Craig Venter (J Craig Venter Institute, USA)
Session 1: Decoding the Genome Chair: Susan Taylor (UCSD, USA)
10:30 The organization of information in human genome Thomas Gingeras (CSHL, USA)
11:00  Annotating non-coding regions of the genome Mark Gerstein (Yale University, USA)
11:30  Future of genome structural variation Evan Eichler (University of Washington, USA)
12:00 Personal and non-personal genomes: Their analysis and variation Mike Snyder (Stanford Univ.USA)

Session 2: Beyond the Code Chair: Samuel Levy (Scripps Research Institute, USA)
14:00 Direct haplotyping of human genome sequences Ewen Kirkness (J Craig Venter Institute, USA)
14:30 The human epigenome in health and disease  Peter Jones (University of Southern California, USA)
15:00 The human microbiome: Expanding our understanding of health and disease
Karen Nelson (J Craig Venter Institute, USA)
15:30 Stem cell genomics: A new opportunity for advances in research and medicine
Alan Trounson (California Institute of Regenerative Medicine, USA)
Session 3: New Era of Human Genomic Applications Chair: David Brenner (UCSD, USA)
16:30 Emerging ethical and societal challenges in the new era of genomics
Jean McEwen (National Human Genome Research Institute, National Institutes of Health, USA)
17:00 Drug development and personalization: A pharmacogenomic prescription for the next ten years
David Goldstein (Duke University, USA)
17:30 Gene — Genomics — Drugs: Therapeutic advances in muscle disease
Eric Hoffman (Children's National Medical Center, USA)
18:00 A new NHGRI strategic plan: Charting a course for genomic medicine

Eric Green (National Human Genome Research Institute, National Institutes of Health, USA)
18:30 Reception

21



Wednesday, February 23, 2011
Session 4: Technical Advances and Challenges Chair: Granger Sutton (J Craig Venter Institute)
8:30 Today's challenges: Samples, specimens, sequences
Stephan C. Schuster (Pennsylvania State University, USA)
9:00 Detecting and interpreting human genome variation: From populations to the individual
Jim Mullikin (National Human Genome Research Institute, NIH, USA)
9:30 Current state and future prospects for nanopore sequencing
Daniel Branton (Harvard University, USA)
10:00 Head single molecule sequencing, genetic systems
Joseph Beechem (Life Technologies, USA)
Session 5: Genome Links Chair: Magdalena Skipper (Nature, UK)
11:00 The next generation of reading and writing genomes
George Church (Harvard University, USA)
11:30 'Clan genomics': Personal genomes and rare variants
Richard Gibbs (Baylor College of Medicine, USA)
12:00 Nature and nurture: Gene-environment interactions
David Hunter (Harvard School of Public Health, USA)
12:30 Leveraging genome sequencing to impact cancer
Andy Futreal (Wellcome Trust Sanger Institute, UK)
Session 6: Human Evolution and Population Structure Chair: Nicholas Schork (Scripps Res.Inst.)
14:30 Title TBA Kerstin Lindblad-Toh (The Broad Institute, USA / Uppsala University, Sweden)
15:00 Archaic human genomes
Svante Paabo (Max Planck Institute for Evolutionary Anthropology, Germany)
15:30 Recent human evolution and population structure
Vanessa Hayes (J Craig Venter Institute, USA)
16:00 Interactions: Problems, projections and public relations
Marcus Feldman (Stanford University, USA)
16:30 Panel Discussion: Roadmap for the next 10 years
17:30 Close of Conference 22
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(2000 LARITIC, BAREERRER)) =m. 24 45, it
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(2000FEMNHAE1E)

NIGMS (¥4 & EZ 2 fT) M.CassmanfT & (2006 1B )
SOEYE - EREMRE IBRET—REFIN TS,
T—R%NIB T 5T T ETIVEIZE AV RTLELTD
HENNHE——>RESR

AFCS— — il MITE AT LDHFERTOD I #H10MS
K218, 522 DR —F —IZ LS5 HRAFEIAR
FEH Ak Caltech, Stanford, Texas, UCSD%: &
SDSCIZET—A2%#E£h ([LIFBLIMS) . EERELETE DR
FI3000{E D RBEEA INIE DT —FIR—X %N 20064 T

QACBS——##LEE Y IO R T LD EENLAENT
ERDZBHY AT T (20005145 A+, BEHLK)
KEBRELHEEDHLREIRE

CDHE, MR —>KE KF-MRAEEDESFRIL
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US Panel for the survey of Systems Biology in Japan in Dec.2004
(at Yokohama)
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Institute for Systems Biology

L.Hood##2 A 2000F 5% 31 .
21K EEME S AT LELTEET HFFRIZESTZ5,
A ¥ —Interaction and Integration

Biology & Technology & Computer with Medicine
--Predictive, Preventive and Personalized Medicine

)

Tl

N IR —4—8% . REvT1704 (KK P E—ELHETE)
ENH—FEE—>HEHBEHFLLOAHM

E%{F : DNAL—4 oY — SNP#E#HT. DNA7 LA,
JOTAIORETHEEE. BILY—F— 3 E1—43

B B AiTEAF

RNAZDFD e - g FH i
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At g-Bio Conference in Santa-Fe in Aug. 2008
R. Aebersold, E.Rubin, L.Hood, T.Yao
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Institute for Systems Biology DTN (L Hood atFOSBE) 200587

MEARE 1
D_DRE-DIEEEEFHIERVET—0LDOREEILEHTL-,

S0 DEEFNERDRAT—FRIZHITFHEHZL TP THRE - MEA - T 7285/ T
1R S1800f 8 E THEZ TULWGBREFEMICRAR -, T-HOEYMEDEILDLLE TR YL
D—ONSMEEICH->THREINTWAZELFI-=,  Science 2003 2009 CSHLEE =
MR 2

BEO#BT--OVE1—2-8ENKRWVIZEELI-, BI--E&E--ryvbT—0 ORENLENTT
BE4N B F 110018 (2 #71=12200{@% 7 /T — 30 CE=, AVE 1 —32FET L TR E N TE174
T#HD, —HIZIE CytoScape HMFEHNT-, LB A =2 T HREZ > TV,

MERR 3 F&ED AT L--T-cell, MacroPharge

HARHLO DRI T—IETILZEEYRAEBRBEREBTEEICHLEIRE
I HMERANT=,

BT ARRE DRI TE LY NX-MASSHE fif AWM 1=, iK% 7R 5 DK RE D 2 T

(255, e A DMK R/ \’75%5 TIZZINTGA—R3ZWZE1TD,
WUNTRARB AT/ 7/ B Al AN R EE
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HEE-HRAEA TRl 555 HIEETIL 2008.1.25 \E #

A Predictive Model for Transcriptional Control of Physiology in a Free Living Cell.
R.Bonneau, N.Baliga, L.Hood et al. Cell 131, 1354-1365, Dec.28, 2007

ISB (Inst. for Systems Biology) ® L.Hood, N.Baliga Z(%. #F1& & NRC-1 (2.6 Mbp, 2400 Genes)&{#->T., &i&
NEERFRUORERFOEILIZHENGET 55T FRTESETILOBEIZHRIILIz, TNIZIX, EEF
- AU NOBNHREERIENSEDAIVIRERE, FYNT—O@-aVE2a—32FETIV T DA EHEIC
KBVRTFLNAAOAS—DT7TO—FhFEbHht-,

2FEDEEEHF(TF) & B DRIBEE F(EF) DEALITHT 5 1929 iB{LF(80%)DEEE FiHITHET IV EGRIN %
FFELT-, EFs--Oxygen, Sunlight, Transition Metals (Mn, Fe, Ni, Cu and Zinc), UV Radiation, Gamma Radiation)
CDETIVEEDZDIZ. 226 Bl DIAVBT LA REAERZITL. ETILREEDT=HIZ 147 [0 DREIEEZELT=,

EERFIEIITEEDAEY,
AT L= R AN BB - B E RN DB FREEED TR,

. TFs L EFs LS EMRIGEER S,

 RAVATFULAZRAWTEEGFOREDOHH - EENELZFRIE,

. BFEDT—R (MRNA, RN B HEALBIRE KRB/ SR DI A cis HFlEHIEF—7 D) FHEERTT 5. ZNIZ(X cMonky i%
AL, TR EHTOEHBREVELFEHDITRAA—IE (Bicluster) #1Tof=. 1929 Genes = 300 Biclusters

. EFs R TFs DEALICK BB FRRECEFRAT IRV T—IETIILEFHEHES 73 X L InferelatorTHE-71=,

NI RTE, TAMERVYINIITEBRD TSV I+ —L Gaggle TEED ., FNICE>TEEIEHEE-T 2—6%
BUIRLT-,

COBET. AN DIERICHT-TERENZ S ENHFET-,
(1. NRC-1 DIRIILF—EETOLR, Fl12. BAT7OAOEFH LWGE#E1178. HI3. EHTO0EANDYOXRN D)

P OON=L

o O

Z D &S57%7 T O—F (Data-driven Systems Approach) [E. RO —I T AN TE-tDMAEY - #REIZE
EATEETH D,
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ISB (Institute for Systems Biology) M &% 31 M & 2010410

NFETIZ.VRTLNAMAOD—DRBER Z#
Sea Urchin #4431t Prion Disease, Peroxisome, Mitochondria, CytoScape

DATLNAAOAD—DHEDOM THEEZEHONTINS, ) —F —AMEH

2010/1 &R THRBHLANILDELV Gxsimusanzs) AR DO mE ST,
SClImago Report

2010/2 ERMI0EFZMZ , AEFTEEETEEFK K., HETH (- 2011. 4)
HIRIOTR 138 > 20%4
MEy—45— 308 > #9604
METE-RFY7 2804 > 3308 (FHE80&->150&LE) >500~600

fELY) 31T ©140,000 £/ T4—k
Heas MS 10 = MS 150k (FaF4—Liik)

—> Storage 500TB

2010/9 Systems Genetics Leader Prof. Joseph Nadeau % Director of Research 12,
(Case Western Univ.)
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AT LNAFAD—DFF - BT

1. DRATLNAFOC—ZFRALEAEYMF - ERFOERHAZRRRL

IO RAEL TS, SERDOHXELEFEIZEMLTLS A, Science,
NatureE~ANDHEFKRHMNBILH>TL VS,

2. XMRIE, SREIMEY - BEBLEENSH oD EFEILIFELEED A
LANIILDOBARLZRITIEML TS, FHEDSHFOMEMERD
R EATETLS,

DFLRILDNSDRELT YT T ITA—FEERLRILDOMY T
7 7 O—F %5 .5 Multi-Scale Modeling i1 EA TS,
RRADMBEL AL DU RATFLNAAOS—DEEEAEKLTLND,
4. DRATLNAAAD—DoEB/NAAOAD—~DFRNEIEFE O TS,
DATLNAFAAD— " ERNAABD—DHBEATIITDONTD
EELIEF THD, SBML, BioPax, BioModels, BioBricks #:&
CDRFDOHEDTIT. FE- P URDDLDOFREINEFHKTHS,
J. Molecular Systems Biology, J. Systems and Synthetic Biology,
ICSB, FOSBE, Systems Biology of Mammalian Cells [Z A
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PubMed S “Systems Biology” X E D HEFE (2008 £ TOHAE)
20004 1644. 20014 324. 2002%F 924
20034 24414, 20044 5811%. 20054 94444
20064 107244, 20074 138444

HMETDEHE
20004E 21564 20054 53131 20094 12,7044

INAATETILOZEEFE (2005548 Hi 2526914

BioModels &% (EBI) 2010898 JI)—X
630ETILGLEBEEETIL269) - ETIILIERE L.
ETILEEAN#BA.HBHE T4
70,2444 ¥F&E ., 109,091« 20,4263k
MR FE B . £ {RBEET. MAPK, EGF Signaling, Glycolysis,

CalvinCycle (&%) . 7z OF /SR I A, h—RARH,
Ca Oscillation. Peroxidase, Apoptosis [FH
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KAST :BEE  /\E. L. BH, R, FH. 2H. 2. IO, FiE, FE, L6
ZA~IL-EE (2007, 2008, 2009, 2010 )

HS/IPGWG #R&EZE (2005, 2006, 2007, 2008, 2009, 2010, 2011)
JST/ISPC W4 EhRIFLER (2010)
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A Decade of Systems Biology 23R (2010)
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A.Barabasi et al; Network Medicine: A Network-based Approach to Human Disease.
Nature Reviews/Genetics 12, 56-68, Jan.2011

L. Edelman, J.Eddy and N,Price; In Silico Models of Cancer.
WIREs Systems Biology and Medicine, 2, 438-459, Jul/Aug 2010

L.Zhang, T.Deisboeck et al; Multiscale Agent-based Cancer Modeling.
J. Mathematical Biology 56, 545-559, 2009
Kai Wang et al, Analyzing Biological Pathways in Genome-Wide Association Studies.

Nature Reviews/Genetics 11.843-, Dec.2010
HY. Chung, Trey Idekeretal ; A Decade of Systems Biology
Annu.Rev.Cell Dev.Biol. 2010 26.721-744

The Magazine for Systems Biology Research in Germany (Oct. 2010)

Editorial-Roland Eils; Systems of Life — Systems Biology Research Funding bears Fruit. p.3-11
M.Scilling and U. Kligmuller; Cellular Decisions. P.22-25

Inna Lavrik; Programmed Cell Death —Mathematical Model. P.16-18

J.Bausch; On the Way to the Virtual Liver. P.64-65

W. Driever and D. Onichtchouk; Controlling the Development of Stem Cells. P.66-70

A Book on Cancer Systems Biology, Bioinformatics and Medicine—Research and Clinical Applications
1. Laboratory and Clinical Data Resources
2. Bioinformatics and Systems Biology Analyses
3. Diagnosis and Treatments
Edited by Drs. Alfredo Cesario & Fred Marcus of EC (to be published in 2011)
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A Decade of Systems Biology Annu.Rev.Cell Dev.Biol. 2010 26.721-744
HY. Chuang, M.Hofree and Trey Ideker
(REREZ2011EIAEAN/NE)
Almost Ten Years
2000 (1) NIGMS(M.Cassman), (2) ISB(L.Hood), (3) ICSB (H.Kitano)
2001 L.Hood et al. A New Approach to Decoding Life: Systems Biology
Annu.Rev.Genomics 2, 343-72
2002 H.Kitano Systems Biology: A Brief Overview Science 295, 1662-1664

Systems Hypotheses and Systematic Measurements at hand in 21th Century

Topics
1) Pathway-based Biomarkers
2) Global Genetic Interaction Maps
3) Systems Approach to identify Disease Genes
4) Stem Cell Systems Biology

Key Words

Models, Networks, Pathways, Genetic Interactions, Protein Interactions, Reactome,
Omics (Genomics, Genetics, Epigenetics, Transcriptomics, Protomics, Metabolomics, Phenomics)
Sequencer, Microarray, DNA chip, 2D-gel, Y2H, M2H, Mass Spectrometry, Imaging, PCR, Cell Sorter
High-throughput Technologies, Genome-wide Measurements, Systematic Measurements
Computational Methods, Software Tools
Signal Transduction, Metabolic Pathways, Transcriptional Regulation, Stress Response
Disease Genes, Biomarkers, Diagnostics, Drug Design
Nov. 2010 Toru YA@_



Systems Approach for Molecular Diagnostics
Gene and Protein Expression Profiling — Wi/ \1+<—h—0ORZEIZEH
J.Quackenbush “Microarray Analysis and Tumor Classification” New Engl.J.Med. 354,2463-72, 2006
Pathway Information — {8z OB F Tk EEFIIN—TELTDY—h—~, EEEML,

JW Taylor et al. “Dynamic Modularity in Protein Interaction Networks predicts Breast Cancer Outcome”
Nat. Biotechnol. 27, 199-204, 2009
Protein-Protein Interaction — PPl &&&EFIALTHAABKETBD/RRAYIAN\(FI—H—%RE
HY Chung, T.ldeker et al. “Network-based Classification of Breast Cancer Metastasis.
Mol. Syst. Biol. 3, 140-, 2007

Genetic Interaction Maps for Implications of Cancer and Disease

Genetic Interaction-based Approaches to Cancer Therapy — KRas Y A& {aF 0 1 k5 % f2 81
C.Scholl et al. “ Synthetic Lethal Interaction between Oncogenic KRas dependency and STK33 Suppression
in Human Cancer Cells” Cell 137, 821-834, 2009

Systems Approach to identify Disease Genes

Computational Integration of Multiple Types of Genome-wide Measurements
CG Mullinghan et al. “Genome-wide Analysis of Genetic Alterations in Acute Lyphoblastic Leukaemia.”
Nature 446, 758-64, 2007
K. Lage et al. “A Human Phenome-Interactome Network of Protein Complexes implicated in Genetic
Disorder.” Nat. Biotech. 25, 309-16, 2007

Infer Molecular Interaction Networks to locate Susceptibility Genes without Prior Knowledge
I. Amit et al. “Unbiased Reconstruction of a Mammalian Transcriptional Network mediating Pathogen

Responses.” Toll-like Receptors Science 326, 257-63, 2009
KM Mani et al. “A Systems Biology Approach to Prediction of Oncogenes and Molecular Perturbation
Targets in B-cell Lymphomas.” Mol.Syst.Biol. 4, 1689--, 2008
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Stem Cell Systems Biology and Computation of Cell Fate
MR DESRIEINN DRI T HHBEDELFOHNEREBREFHL>TRESND,
CNoDERGHIE/ SRV T DERBRAICIE, FERDREEITNA TRIADHENEEBFESNSD,
X. Chen et al. “Integration of External Signal Pathways with the Core Transcriptional Network in
Embryonic Cells.” Cell 133, 1106-17, 2008

Genome-wide ChlP #iffic&y. ESHIRED 20D F EEL B K F(NANOG, OCT4,S0X2 1) M ZL DL
TJIW—TTREIN. CNOEFEHTWwsH0sw—DNARERREaE) ESHIEEE R VR T—UDMELN
f=o
BD McArthur IR Lemischka et al.”Systems Biology of Stem Cell Fate and Cellular Reprogramming.”
Nature Rev.Mol.Cell Biol. 10, 672-81, 2009

Muller I /ABID F—4% AL TAVE 2 —FIZ LY BMIFIEA v —% "PluriNet” Z4EY L=,

FJ Muller et al.”Regulatory Networks define Phenotypic Classes of Human Stem Cell Lines.”
Nature 446, 758-64, 2008

BARFEDS /LAY T—27OS 5 RUFANTOMY )L—F (. KRBT REF12008t) D RYk
T—0%EY EIF =, I A T IR D RN ISDRAARYI REERFO RV T—UZHEL
Tz
(T MR DE R E DEE L Ea il RO EEFEIND,
T.Ravasi, H.Suzuki, Y.Hayashizaki et al. “An Atlas of Combinatorial Transcriptional Regulation in
Mouse and Man.” Cell 140, 744-52, 2010

Systems Biology Software

Cytoscape Integration, Visualization and Query of Biological Networks
NaviGaTOR visualization

VISANT Visualization
Cell Designer  Drawing Networks 43
GeneGO
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VAT LNAFOD—OMRIFERMICETEI EHIE
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KE 2000 ERFENGTODIIN-TIUM, R 2—DERIHERS
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EU  FP-7(2007-2013) T AT LNAA R —E KEHEAE ., 2007 FICHERAIR
2008EMN SRS (FP-612EAN S DML —EHY)

F4Y FFig#RaS X T L/ /A0S —F O o HepatoSys 3ERD /31 OvhF
2007 Mo ARERBEAICA o=, BRREEEZ H R, 20104 Virtual Liver Model
AZ2008FEI24DDV AT LNAA O —t 2 A2—% 5%, Heidelberg BioQuant

AA AR ERITOD Y SystemsX.chx2007F R 2— . Baselfth & | Z5F 20 B AR 2 g,
20084 8T — Y RA—k (Ix58244) . 20094 [G 557 14-6441F 1R

A1XVR 6 DDV AT LINAARAD—ER—%5%31(2005, 2006) BHEWS(20084E28)

ARA M EE T TAS o RO A—FR I AR, AR #i 55 (2010)

RIVEX—SUrK P RATLNAAOS—tE2 92— (200 AFR1E)

Bri 64 EIZLAMEM AT LNA4ABOT—SysMo B K,

KE-ERMELIZ, SRTLNAAOAD—PRENA(F AT —DEROEZ—RERIL
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AEDER]

. KE(X2000FEMNSNIHONIGMSH RIS TO AT LNA(AOD—

DR REMBHTEL TR, REIENIHO M DBEREL . F7-NSF, DOE{th
ZLDETHREXRZTEYIRH TS, (Glue Grant, QACBS, GTL,
Quantitative Sys.Bio. Multi-Scale Modeling 7 &)

 BDTAVIIM U — RN RRIZILE EA-TINVS, KERMG

£ DIZ1X. ISB, AFCS, PNNL, BioSpice, QB3, Bauer Center, Bl Center at
MSKCC GaEMNH S,

BLDRZIZ, VAT LNAAQAD—-#ET /ZORAFDEROHAERVE
D= xS, FILLWVAREAMERRIZEDLTHS, (Princeton, MIT,

Columbia, Harvard, Stanford [Eh")

CREX, VRATLNAAOD—D RSN ERARTREEEZ2005%59A

[ZFIITL., BEMNTRAZEDH TS,

BN VRTLNAAAD— A= RZIZILTHRDT=,

BRSO AT LINAFAD—NREA—RLTz, (NCI BAVRTLs(ATS—)
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AT LNAAAD—FR -t 52—
Harvard Medical School @#zsse
Columbia Univ.

MET/ZORER -t 2—

UC Davis
Univ. of Washington

HEN(AQAS— L H5—
Stanford Univ.  BioX—Clerk Building
Cornell Univ.
Princeton Univ. @mxnssE

TE/N\MAOA —#HEt 53—
UCSF,UCSC, UCBK - QB3t>%—
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KERFE-WE#E JXTLNAAOQD—FEH A

Harvard Medical School Dep. Systems Biology M. Kirschner, P.Soger

Havard University Center for Cancer Systems Biology M.Vidal
MIT Bioengineering Dep. D.Laufenberg
Princeton University Integrative Biology D.Botstein  Ron Weiss

Institute for Advanced Study in Princeton Center for Systems Biology A.Levine

MSKCC (Cancer Center in NYC) Bioinformatics Center C.Sander
Mount Sainai Cell Biology Ihor Lemischka
Virginia Tech. Virginia Bioinformatics Institute J.Peccoud
ISB (Institute for Systems Biology) L.Hood, R.Aebersold, A.Aderem
QB3 Center (UCSF, UCBK, UCSC) Andre Sali
UC Berkeley Bioengineering A.Arkin, S.Brenner
Bio Energy Research Institute in Berkeley J,Keasling
Stanford University Dept. Biology H. McAdams, L.Shapiro
BioX
CALTECH J.Doyle, E.Davidson
UC San Diego Bioengineering B. Palsson, T.ldeker 48

Salk Institute Plant Science J.Ecker



Harvard Medical School (M.Kirchnerz£)

Systems Biology Department(X=pz) 104

2004F . HRTHOTDURTLNAAOAD—E N R EF—F
20104, 172 DEIRME (2 FHRAEYF44 . BF-EHims . TDOMZHR)
MEBE. AMERK S>HIZ254(C
> Harvard X=ERIZ
Wyss institute %37, D FEYPERICELO AT LNAA OO —E2—KIT
=R AIZ1X60-70FER -2 24—

Princeton University (D.Botsteinff £)
Integrative Biology =# (z#n4)

20044 R HMENI)FITLERK
20084F . 2% 4 #F5F (Harvard 5, MIT 2, Stanford 3)

Institute for Integrative Genomics 5% #uRME 154 . 2004
T IVGERTHERR
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M X 50 % (Marc Kirschner— 257 L4402 —) 2010.4.23 \E

HEF:20108£4H238 9:30-10:15 1% : Harvard Medical School (Boston)
M %7 : Prof. Marc Kirschner, Chair, Department of Systems Biology, HMS, Harvard University

NE VAT LNAAOD—FEHOIERESROERZTIERY 5,

B
2003F ICHATHO TRILINI=V AT LNAAOD—FLEHDZTDERDERLESEDERICONT, FE
B3L#& D Marc Kirschner B S E R o1z, SERTEARIRFERRICSRIEBEDER M EERAINT =,
ARZEL, RELTZOBIRET, 2 FHREMZHBIRAIEZHNRLIGEMASFOHEE THERIN TS
M. HE-EROHBHIRNMBNDZEIFTEFETHAS . EQT I —TIEREFEDHAD A/ \—
LTS, BHURIE. 5~ 158 (REETHR.PDEH) DAV/N—FFHFD,
MZEIZDLT
MERZRIIEEZILVEDOLHDSEBS>TNS, FICEBHUGHREN SN ENFHTH S,
IR 5 0 Roy Kishony B LEGFOEVOHEERANEETHLLEZER/REERTRLTL
B
QBHEOMERNMEDORRICHEMNNREFKIET HEFFHIL. ERDORFBEHICA N\ IMEEZ
T=o
BB D Yo HiZlE. TSAIR®D Segregation [T DL TOHIEERH S Population 2 Copy Number Variation @
FHlZEL. EERTHEN DT,
-SHE L D EPIR Walter Fontena 22 (X, #1EIZFH+5 RNA Folding DEE M #15HL . ERRICCOESR
FRADZILRRICETIIORRETZE T,
-E 1=, J.Gunawardena #iZ(IA NV E D) VB EMUIE Z HHH LD IEREIRIE
-J.Haggins #iRI%. REBEEBRZ DX A FTIVADERTHE,
-Sean Megason HiR (&, REDHE. BEMEOZE . ECFRIADOHENGE
-P.Sorger BiR ML T+ IURZEDER Kinetic DFARIZHEL TLVS,
-Pa Silver B2 (& (XA B/NAAQSTULT/NITITDRET. H2 AREEDHERESZ D=,
-Peng Yin 2 (X. DNA OEMBEIZDOWVT, EBREFAEICE>THEHTUVS,

LEDISIZ VAT LNAAOADS —IZEBHAERRITTDICEN->TLVS, S0



HEIZDUT
RERI—ATEML0BDFEE SERB T8 (255, NIH [FAMBERADFELDAL,
SHRUBICT S, BEICIEMMOFZMER LFE.YWEFE. TOOZTIJTRE) EEDHBBDHEIIZRMN
M- TWS, EEAIC HBICEKHEOEEHZRHELTH5oTLS,
%37 L4 ¥ A 5. Systems Biology Theory Lunch Seminar (%<4 —F2) 2 &B&EIT TSI EIE—D D
BT HA5,

RbO-SEOHE
-Wyss Institute 0 E% 3T (Wyss Institute for Biologically Inspired Engineering at Harvard)

2005 A SIERAL . 2008F (2315 LITEHELTULV=ET A, 2009F 1B [TWyss ED$150M D E
Z/RoNAHIEITIEY . 2009FFRICAKIERE—RLT-, KZEBA L Peng Yin MDAV N—DSET S,
AMER (BRI N HDOFATHRBIE MEEXEEZBEYT,
-ZD[EH . MCB(Molecular Cell Biology Z#8) Z /10y~ FAS Center for Systems Biology M T&T
L 3,  Erin O’Sher, Andrea Murray, Juni Z2EMNE DAL /83—,

CDVRTLINAAODS—2E L, BIBEL1T/ISH25L(ZEOTPE, WYSSEU 24— LTINS,

- 144 Harvard KM tHRTHIO TORTLNAA O —FEEHILTLE.,. BLOKETEE 54—
MERIISNT=, 60-70 AT, RR—BHE (Nature EEDFEEH . BRI ENT-FILED)
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M =X 50 % (D.Botstein — Princeton Univ.) 2008.7.18 B

HEF: 2008FE7H17H 19:00-21:30

1ZA: Princeton Lahieres Restaurant

=B 3 :Prof. David BotsteinkZ. Prof. Ihor LemischkaxZ. Ted & BFG, Prof.A.Levine
HRNE:

David- Integrative Genomics QFEFHABFI—XIFA4EEZRT. SECRICTRVDEESE
FHLU-. BOHOTRFLEHERTHSIEE-TINS, 18D EFEEH Harvard [T54 . MIT (2
24 . Stanford (228 & EVYIAAT, 3EIENO ABHEZ IR . 4B A (X358 2T,
HEN)X1S5LDOCD %5,

W22 R (Lewis Sigler Institute for Integrative Genomics) 1. ZDEIEIZIERLIBELSEZ D
HIZDEHERE2002ThHD,

ETILEY) c-elegans ZHIDIZEFRL TS, FiER T —4 > —Solexa IZ&Y B FHRIR
%R TUL 5, CHiP-chip /5 CHiP Seq. IZ#84TLTL 3,

HRELRILOIVEa—2EiTIE. TEDEN, LFFR A FEERE , Ravi lyengar Y, 5+ )L
ILEZRDIAVE 12— HTR R % Science I[ZFEFKRLT-, /4 X% ZEELT=Stochastic Model A%
NWETHS,

B EDRIEDEILZERALT=, FANTOM DR ZES<EE M, £1-. 2009F4 AR T E
DIEEY AT RO T4T7 SR DETEIZHZUOBEID . (HFBID)

lhor — Stem cell FRD KK, 10AIZEBFFE, (K Ihor & David DB R DR ITE)
15 RI(Z, Stem Cell Institute A3, iPS Hif@ D BT DA R RIEDT=6D . NIH ZDHDEET
202 DFMBURIEARMNERESNT=,
iPSHARAMNRE R D BEIZFEDLNDIZITSEENNDEDS AN X LD ERILIREEN
BEET BRDSFIZEBRI)—=25 RNAI [ZEKDEIEFBRETDIES IR Ty IHEL
FROMBELEEHAEDHLEIVELNDHD, 52



KERTLNAA O — 53— 2006.4.28 \E #
KXENIHIZ,. CCHELRTLNAAAD—DE3—%HIATHEERZRHFLTEY.
RKESAIZIZDH DIV ERESARTLINAA QAR B -5 5%,
é§+7t>9_(:fa:OT:o

Case Western Reserve University 2002 13M$/5Years
Pl: Gerald M. Saidel, Ph.D. Center for Integrated Metabolic Systems

Harvard University 2003 15M$
Pl: Andrew Murray, Ph.D.  Bauer Center for Genomics Research Network

Institute for Systems Biology 2006 16M$
Pl: Leroy Hood, M.D., Ph.D. Complexities of Human Genes for Disease

Jackson Laboratory 2006 15M$
Pl: Gary Churchill, Ph.D. Genome Dynamics Center -Complex Traits

Massachusetts Institute of Technology 2003 16M$
Pl: Peter Sorger, Ph.D.  Cell Decision Processes

Princeton University 2004 15M$
Pl: David Botstein, Ph.D. Center for Quantitative Biology

University of Washington Friday Harbor Laboratories 2002 12M$

Pl: Garrett M. Odell, Ph.D  Center for Cell Dynamics

NIHIZZDHIZ, 2YbT =2 RZADTA it 3 —RIDFHE 13.3 M$/5YearsZ
Carnegie Mellon Univ. & Univ. Pittsburgh ICT5EZ 5 &, 200648 [2HFEF L=,

AR OFE/ AR I TAZRARDI=HDTO—T EA A=V T H T DR FE. 53



KERTLNNAAOS—DEFHT Sk 2006.7.10 J\E &

NIH/NIGMS [, 2007 FEEIC3DDFHLWC R T LNAA O —T S
AR 9 HZEIZLT2006.7. 102 HFEZFHIRLT-, #8258 F£RI10MS. X 5E[H]
FSEAEN
1. T OERIZBIT BT FILBERYRT —HEEI AN =X LD fREH
RS E HASIE ., BEAE SRR, NEREDE SR, MiRREIR{E

2. B FHEm
HEOAE-FBHIZHSITELTVI —L RTFARY—L  FE—F—EEK

3. ETIVATLERER NILGE)IZHITARERK. BESILDEEBR
4 FRAEEZLLT,. BE-dEY-RMAORERYNT—0 T O5vsz) DAY O—)L

5. @8R AT LRYNT—OHR
AV kIR RIFE BREICK L ZEHBDRE

6. NMAEHRICHITLHELEELEEDSEAEA
HEMYIY 20066118, RFE 2007E5H. RA—k20074%E7H

1B52(2007.7.3) HIZREESD HHE[ER XF7—R20084F
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KB AT LNAAAS—E2—[F2010F (2122 2—LEo1=, BITHEPTFE
Current Centers
Center for Cell Decision Processes
Peter Sorger, Massachusetts Institute of Technology
Center for Complex Biological Systems
Arthur Lander,  University of California, Irvine
Center for Genome Dynamics at the Jackson Laboratory
Gary Churchill, Jackson Laboratory
Center for Modular Biology
Andrew Murray, Harvard University
Center for Quantitative Biology
David Botstein, Princeton University
Center for Systems and Synthetic Biology 20105F9 AR $15.4M
Wendell Lim, University of California, San Francisco
Center for Systems Biology
Leroy Hood, Institute for Systems Biology
Center for the Spatiotemporal Modeling of Cell Signaling
Janet Oliver, University of New Mexico
Chicago Center for Systems Biology
Kevin White, University of Chicago
Duke Center for Systems Biology
Philip Benfey, Duke University
New York Center for Systems Biology
Ravi lyengar, Mount Sinai School of Medicine
San Diego Center for Systems Biology of Cellular Stress Responses 201049H 7] $15.4M
Alexander Hoffmann, University of California, San Diego
Past Centers

Center for Cell Dynamics
Garrett M. Odell, University of Washington Friday Harbor Laboratories

Center for Modeling Integrated Metabolic Systems SE
Gerald M. Saidel, Case Western Reserve University



NIHD S AT LNAA O —{ARIHAEE

MNADY AT LINAAAD— NCI 2005~
Mg ff-MED AT L/NAAAD— NHLBI 2006~

BE-TUILX—DIRTLINMFAAP—  NIAID 2007~

&t
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DOE O R TLINAA O —nEE

GTL (Genome to Life) 7AL UMD EEE (RE-IRIILX—EEN)

’Systems Biology for Energy and Environment”
(&t )

NSF DL RTFLNAA O —EE
BT/ LARMZEQOERITADIIMNPSI [ZEIT55EORRIZENT
“Plant Systems Biology” #dil X TLNV5,

(&t )

ATtEmTO ok

FATHAIVRRILFRT—I)LETY T BB 5
“Multi-scale Modeling”

S



Multi-Scale Modeling Initiative [ZDULVT  2006.428 /B #

KETIE. ERETIHEELTERZ - A YFEEDIILTARAT—ILETIVDREFEEL.
20062 B IZF DY S MZHRBPIOELROVY—2 T L3—FT420 7 %RV,

IMAG (Inter-agency Modeling and Analysis Group--NIH,NSF%: & 25#R8 THERR) A
SEODEF-AEYFHNLEBMETDILAICEVWTERBEOET ) VT RINEEIZLSEDEHE
DTF.ZD=HDEMEAREAENTARDIEEZT2004FERIZHEELT - (#25615M9),

FREULORE B72EEBRT. 2071RE) i’HY . O A L2444 M BRI S 1= GEE S
S.Demir) ,

WNERIETEEDREY,

1 DEMEEE 87—V (RERH- DWF. DBOY /L RRRET L, IVMRET L
ATARBDRBE . B KR Ml - KI5 DFIFFR)
2. ZOMOBE 17— (BBRIBHHRAELESFLALORIN, BikvhT—o 0 S BB
i,
RIE(=H1TZRRIBT. M- 20T NHB T HA ., B
DB
3. EHW|E—M 97—V (REME. VU FIMGE, THFU TR F— LR, MENERR
1

Il

LR, EARDFOEERIAFTIVX ERSFHEERS)

SEDALY—LT LI—TAUY T, HPILSHERABTOBRAN D%, EFILORKEE
HBRBATHMORE, BIZL53Y L—TAOHBEET. BRBIKLS ROHEN RS
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Nakai, eta al J.Mol. Biol., 2004

M O I eC u I e )Bhalla Science, 297,101€ : 55
|

PFUART L (

Pathway




Multi-scale Modeling in Computational Biomedicine
Peter Sloot and Alfons Hoekstra Briefing in Bioinformatics 2, 142-152, Dec.2009

DF-HBRLARILDAN=Z X LEBRAETILERE B BB LARNILDOET /LA,
EDESZDIENTULARENZIRARTULNS,
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BRIt DS AT LA A DT —EfA]
1. KECLARBELEASTAS, 20046F10H DICSBTLNAALER.
2. BEL. SRT LA OS— L E—ER R ELTHH TS (3+3),

KA VIE. 2004 FE DS RFiEMRREZ R ILDELI=D AT LNAAOD—FE
(4ayR) DR EST=, 2007EMN o ARETOD T IMI A>T, BIZHI&E
ADNIUARTLNAAADS—tEA3—%EBa]LT-,

AL R, SystemsX &, 2007 ENS VAT LNAAOD—EARTOD Ik
SystemsX.ch [ EIFL. £BMARERBOEFEEH-LIZ. ThoZ
FALE-EEOMEITODIINRTD) ZFERILTLNS,

20084 87—, 20094 67—V

ZFD, RNJLEX—dEY)  ARSM U (aR) HERFEOHIBRANRE LN S,

3. EU&EL TI&. Flamework-6 #%ERITERT S & HLTE=AY., FP-7 (2007-2013)
TIIREHLEAERTUARTLNAAOD—ZFHELIRHTLNS, T TIZ4DD
JOD IR RISN ., BICHENGEEX KT TS,

4. T, dLBR, A—ARZIT AUk FETENONMEFE-> TS,
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BRI R T LNAFAA—FB YA+ =)

Manchester Systems Biology Center D.Kell -> BBSRCEKEIZ,
H.Westerhoff

Edinburgh Systems Biology Center . Goryanin

Irland Systems Biology Center B.Kholodenko
Ghent Univ. Dept. Plant Systems Biology D.Inze
Humbdolt Univ. Eda Klippe (Late H.Reinhard)

MKFZ (German Cancer Institute) U.Klingmular
IBIOS (Integrative Bioinformatics and Systems Biology) R.Eils

GRC (Gene Regulation Research Center) L.Serrano

SystemsX.ch Rudier Aebersold
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RERATLNAFAAOD—E 23—

(Centers for Integrative Systems Biology)
BBSRC & AT LNAAAD—t252—EL T, 20056538 234 . 200654 A
(2345 FT. Bit6rrERaLf-, Bim-ETV Y -EROZEEBMEMEL(E
b1 38

Imperial College of London Prof. J.Stark
Er- Y- EYMORERREEERINDHED D FLANILODRT LEGHR  *HEHKR 2009,2010

The University of Manchester Prof.D.Kell & H.Westerhoff
EER6000i B FEXRELI-EHBI AT LBNEZBIET

University of Newcastle Prof.T.Kirkwood *REHKK Feb. 2010
MEBDEARTORERBEOEREEGF 2 F - HELNILTHE
LIk 20054527 20MRU K34
University of Edinburgh Prof. A.Millar
RNARE, 123—DOV/NRA A EFRV X LIEED AT LG *HREHEEKR Sep. 2010

University of Nottingham Prof. C.Hodgman
Y- 1EMOnF-Hla- - mELNILOTOERER/R

University of Oxford Prof. J.Armitage

BEMROTESZFATELETIVEEEEZEHET
LAE 20064 38T 27TMRUK /34 o4

2009FIRTE. cNHDT SR THH2002 DHAREN AT LNAAOD—RARIZHEL TS,



EESRTLNAAOS— 58— DR

Newcastle @) CISBAN (Center for Integrated Systems Biology of Aging and Nutrition) o pi &
J. Passos, T.Kirkwood et al. “Feedback between p.21 and Reactive Oxygen Production is
necessary for Cell Senescene.” Mol. Systems Biology 6, 347, 2010

DNABZICK APV R T7 OREEETICHRENRIGL. 7U—73VhILEEOLEICDNAZIRESE S, TNIZEST
IS HOEEAET T 5, Z1LIZEBMIHBSREDIE T D AN X LS Io1z, OIS, RIEHOEER
B E P EHERENRATHoIERAL TN,

“Scientists solved Aging Puzzle.” Feb. 2010

Center for Systems Biology at Edinburgh O 2
A.Pokhilko, A.Millar et al. “Data Assimilation constraints New Connections and Components in
a Complex Eukaryotic Circadian Clock Model.” Mol. Systems Biology 6, 416, 2010

Center for Systems Biology at the Imperial College of London & U
CRISP (Combinatorial Responses in Stress Pathways) R
J. Karschau et al. “A Matter of Life and Death: Modelling DNA Damage.”
PLoS Computational Biology (in press) 2010
W. Wang et al. “Effect of Epidemic on Species Coexistence.”
Phys. Rev. E 81, 046113 (in press) 2010
G. Butler et. Al. “Evolution of Pathogenicity and Sexual Reproduction in Eight Candida
Genomes” Nature. 459, 657-662, 2009

th > 42— (Manchester, Oxford, Nottingham) £ E%E5H>THERERL TS,
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http://www.ncl.ac.uk/cisban

KAOYDRTLNAABOo—Tas ok

HepatoSys (2004418 X4—k 17 MEuro)

A i #ARE Hepatocytes [Z&
EYRBeesHMREERREIcERTA T2 )L—T¢
MBI IN—TEETVVTTN—=FDADDT I —TEHER
£¥ 1234+ 25F—L 150 NDHEE

2007FEMLE 28I A>Tz, 29 )L—T B  21MEuro
WAETILIFIFTFTER — > REAFTE(2010--, EEFETILA)

Virtual Liver Cell Model

Vi roQuant ---- Systems Biology of Virus-Cell Interactions

K4y SRTFLNAAOQD—E 33—
2007424t 2—%F2A] Heidelberg, PotzdamIEx A\ (45MEuro/54E)

INATILRILT IZITFHAZERESER BioQuant EJL

[(ZMZ12H A MBI E(35MEuUro/5%) &1 TSOME 132PI
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BMBF-Funding Initiative:
Systems of Life - Systems Biology

Ursula Klingmdller

Platform Modeling

Network 2
Detoxification
and

Dedifferentiation

Network 1
Regeneration

Platform Cell Biology

Networks: regionally
Platforms: nationwide

dkfz.
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consortium:
Freiburg/Heidererg/TUbingen/WUrzburg

Ursula Klingmtller

dkfz.

Hepatocytes
von Weizsacker

Signaling Pathways
1. Klingmuller

Walz/Merford/Sparna
Mohr

Hecht
Borner

o ok W N

Klingmuller

Transcription Factors
7. Schutz/Nordheim

Transcription Factors
8. Donauer/Walz

Modeling

Timmer 67



In Silico Prediction: Ursula Klingmiller
Targets for Efficient Perturbation dk‘fZ.

— 20 B
2 18
m-— -
L =
=3
ng 167
D8 14 |
O
2212t
S5
5 > 10
00
°ec 87
23 6
g 2
0 [ 1 | 1
0.5 1 1.5 2
relative parameter variation
Setting k,=0o0r 7=
- - - *
Transcriptional Yield One cylce yields only 45% efficiency

v 68
Most sensitive to nuclear shuttling parameters



Network Systems Biology

a systems biology|

approach i

Network Detoxification




System Biology of
Virus-Cell Interactions:

' GoFORSYS
' . Potsdam

o .-\;'*. MaCS '3»\,.....,_. -
-l IroQuan

......
Ty, ® %o

~ Heidelberg'

crisvs “Data management and

Freiburg ]

archival”

% Jeinhard Schneider, EMBL,
. Heidelberg
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Systems Biology of Virus-Cell Interactions

Decipher and develop dynamic models for cellular networks

responsible for virus replication and spread based on high-

content screens for virus-cell interactions.

High-content screening and high-resolution microscopy
Development of biosensors

Single molecule spectroscopy

Handling of large data sets

Image analysis

Mathematical modeling/simulation with high caliber
virology



FAYDRTLNAAO—AR Nov. 2010 J\E
e BMBFXIBICKAVATLNAAOD—DER-ER -1/ RX— 3]
CORIZIE, FrigMfaaREsEe. B EHEEG E HepatoSys TRV T VRO RN

MRS TS,
TN DBMBFYT SUMIDWTHE R
KF 112.9 MEuro (FEIZ4E25—)

Max Plank Inst 16.9
Helmholtz Inst. .  17.7
3% 10.7

EQTOT I FE
MedSys Medical Systems Biology 2008— (E& AT LEWE) ZBA
Chronic Wounds (1g1£#&1§) Prof. Dr. Peter Angel, DKFZ Heidleberg LL 92 MitE+ 5N
Host-Pathogen Interactions Rz +—fEEREHEEH
NsDTaPIIMERAVEA—RARSUTDOHERET,. EESHISMLTEDH NS,

Systems Biology of the Metabolic Syndrome 2009- 1=+
ERA-Net ERASYSBIO (Systems Biology in the European Research Area) 2008-
[CHLEBAIIZS N

E2FRELT FAMYESRTLNAFOD—TRMHAHNIHRTERMGHAZE
FOTITEEVARHTH S,
#REE “Progress and Innovation through Systems Biology” ZE& 79
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v 2008F 118 N\E

SystemsX M6 SystemsX.ch (BxR7Oszok)
ZHODURATLHETOCYMNRTD)ZER 8>

AT LNA(AOY

ZOOQEGH ':s E(ZG%_-? n:L.\_.I-
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SystemsX.ch overview

‘Collaboration with
“‘ SH

ISB, Seattle
»

S
T )2 Zurich
"“w \5

Research Areas
Genomics

Basel w4

Proteomics

Metabolomics

Phenomics

@0 ® OO0

Bioinformatics

High-Performance
Computing

« Lausanne
/‘ Ja [P SystemsX Partner
Institutions
Ao

sl ‘ Current
© 2004, swisstopo
p <> Future

Local Area Network
— 10GBit/s



Approved RTDs 2008-2011

\/
N

SystemsX.ch
The Swiss Initiative in Systems Biology

Project Title

Partners

Pl

LiverX

ETHZ, U Bas; UZH

Wilhelm Krek

WingX: Systems Biology of the drosophila wing

ETHZ, UZH, U Bas,
EPFL, UniL

Ernst Hafen

U BE, UZH, ETHZ,

X X, Plant Growth in a changing environment U FR, U Bas, U GE, Cris Kuhlemeier
N UniL, EPFL, U NE, SIB
DynamiX: A systems approach to characterizing and :
modeling the yeast transcriptional regulatory network EPFL, UGE Sebastian Maerk|
YeastX: Coping with uncertainty: Towards an
integrated understanding of nutrient signaling, ETHZ, U Bas, UZH Uwe Sauer
regulation and metabolic operation
A Y4
)C(ﬂ Neurochoice: Neural correlates of collective decision |UZH, U BE, EPFL, Eritiof Helmehen
3¢ making: From molecules to minds" U GE J
N/
,<>( x)( LipidX: Systems Biology of Biomembranes E'I?EIE ldff UZzH, Gisou van der Goot
X ’
PhosphoNetX: Phosphorylation-Modulated ETHZ. UZH Ruedi Aebersold

Informational Networks of the Cell




New SystemsX.ch Research, Technology and Development
6 Projects (RTDs) (2009-2013) 25M$+25M$ 20 May 2009

BattleX - Manipulating the fight between human host cells and intracellular
pathogens (Er&ERE DRI Hl )
UBasel (Dirk Bumann), EPFL,ETHZ,UGE, UZH,SIB,UCSD/ USA M5.0F

InfectX — Systems Biology of pathogen entry into human cells(erila~DEEREEA)
UBasel(Christoph Dehio), ETHZ, UZH 5.0

CINA - Center for Cellular Imaging and Nanoanalytics (#8414 *—> 25 &+ /5 #1)
UBasl(A.Engel),FMI, UniL,ETHZ, EPFL 4.0

CPHD -Systems Biology of Cell Plasticity in Health & Disease dggemsnsmmamzts)
FMI(Susan Gasser), UBas, SIB 5.0

CycliX - Transcription regulatory networks of three interacting cycles @s#imryrm—2)
UniL(N.Hernandez),EPFL, UGE,SIB 4.5

MetaNetX - Automated model construction and genomeannotation for large-scale
metabolic networks (kK ERIFT—IDEBETILEELEEFT/T—aY)
ETHZ(Jorg Stelling),EPFL, UGE, SIB 4.0
76



EC/FP-7(2007-2013)I2 81+ 3L R T LA QS —

20074 IRTE FP-6 oDk 7O ok —h#HHE (2MEuro) A 124 &,
TEEOKRBFETOD I (FK12MEuro, 200 HERE . SR8 s — ANE-TLNVS,
@ ENFIN S RTLNAAQAD—FETI T D=ODINAF A TAI T4 AE R
(2 BaSysBio MAEMIZHTDILEDIV AT LNAAOD—
@ BioSim EFIAD=HDU AT LNAA O —
@ EUTRACC Y RIZBIFTAEED VAT L/INAAOD—
®) AGRON-omics ZPIERTLRDEDHED VAT LNAAOD—

FP-7 TlX, Y RATLNAAOU—FKELEBHATHEIZH-THEY, 9 TIZ200745F
EDE—REE (KFEELE,48ME, BEH) . FZRFE (FRIELHE, 2L10ME,
IR HHY]) MEATEY. 2008F E LIFLBFGHEEEN G ITONS, FP- 72K T
HAM R ICFEEENMEEIN S EMNRTEL TS (FP-7 HARIFAET T, #1100ME
DFE) . EUELTIE., BN ERREBRHAZHFEL TS,

FP-7 D#FT-IEBEDHBHEHIETEEDEY,

1) HEN- AR TAEAD AT LNN(AAD—
HRAOBZERIOTAIIOX, AR T FILGE., B RR—4,
Fro)L, RS, THIREMIEETIL. TR RADETIVEE

2)EMEBREICBITAEGCFEEDZERT
DATLNAAOAD—DEBELT,. =209 T/RAMEVTDE&EIE.
ERIE. EEHT. AAMEYHSOENT L

WITLT. ZD=HDEBEFEAMBREDBENEAIATNTINS, 7777



Overview - European Commission programme
In SyStemS bIOIOgy SEVENTH FRAMEWORK

PROGRAMME

HYPOTHESIS — The EC research programme in systems biology
Is among the best, largest and most comprehensive
in the world !

HOW IS THIS DONE? — By:

*Using collaborative research to link excellent groups and top scientists

*Developing major support capabilities in bioinformatics and functional genomics

«Creating strong project management, website and reporting structures

*Providing a full range of medium and large collaborative projects, up to 15 million euros each
*EC Project Grants so far: Bioinformatics: 100 million euros

Systems Biology: 200 million euros

(plus spending in Information Society, Food, infrastructures, etc.)
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PHYSIOLOGY AND DISEASE — CANCER

Nature of cancer -
Tumour Vviruses -
Cellular oncogenes -

Growth factors, receptors

Cytoplasmic signalling

Cell cycle -
Tumour suppressor genes

p53 and apoptosis

Tumourigenesis, senescence

Multistep tumourigenesis
Genomic integrity

Angiogenesis, lymphangiogenesis

Metastasis
Immunology, immunotherapy

ESBIC-D — systems biology applied to breast cancer.

INCA - role of chronic infections and tumour viruses.
BioSapiens - cancer-associated oncogenes mutations

ATD - alternative transcripts for human tumours
UNICELLSYS - cell growth and proliferation
Agron-omics - growth factors in plant model organisms
COSBICS - Ras/Raf/MEK/ERK and JAK/STAT pathways
CANCERSYS - pathways hepatocellular carcinoma
DIAMONDS - systems biology of the cell cycle
EUROHEAR - tumour suppressor gene pRb

APO-SYS - systems biology of apoptosis in cancer & AIDS
COMBIO - p53 and Mdm2

Mutp53 - therapies against mutant p53

ENFIN - mechanisms of cell senescence

VALAPODYN - cell death and survival

MitoCheck — mitosis

ACGT Clinicogenomic Trials on Cancer — Virtual Tumour
DNA Repair - mechanisms of DNA damage response, repair
Mismatch2model models mechanism-DNAmismatch repair
ANGIOTARGETING - tumour angiogenesis
Lymphangiogenomics - genes for lymphangiogenesis
Tumour-Host Genomics - Signalling pathways tumour-host.
BRECOSM - regulating metastasis of breast cancer
ATTACK — T-cells in cancer 79
SYBILLA - Systems biology of T-cell activation




EU DV RTL/NA(AOD—ER (FP7(2007-2013) M T C#4TH)
First Call (2007) 44 44MEuro
UniCellSys Yeast Cells
SybILLA  T-Cell Activation
APO-Sys  Cell Death in Cancer and HIV/AIDS
EuroSyStem Stem Cells
Second Call (2008) 2044 (Medium) 45MEuro
Third Call (2009) 544 (Large) 52MEuro
Fourth Call (2010) (Medium) 45MEuro
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CELL BIOLOGY - COMBIO - Systems biology Combio
approaches to cellular signalling and control processes

&> b o siosase | XD #is

BT BIOLOGICAL DATABASES BARCELON& EMBL
' IHSTITUTE FOR RESEARCH
Centre 1N BIOMEDICINE
de Regulacié
i : —

«Combines experiment, bioinformatics and simulation on:
»P53 - Mdm2
> Self organisation processes

PROJECT OUTCOMES

«Understanding of the p53/Mdmz2 network
«Understanding the dynamics of spindle formation
Key Publications

« In vivo to in silico biology Nature, 443, 527-533. Centro Nacional de Biotecnologla
« Oscillations and variability in the p53 system. Molecular Systems Biology 2006;2:2006.0033.

« Unequal centrosomes driving spindles Developmental Cell, 12(3):467-74.

« Microtubule density and organization during spindle assembly Mol Biol Cell. Mar;17(3):1451-60

* TRANSPATH®: Signaling pathways and pathological aberrations. Nucleic ACIdS Res. 34:D546-D551.
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Movie Library, includes
Spindle types from Drosophila:



http://fp6.cordis.lu/fp6/home.cfm
http://www.crg.es/
http://www.weizmann.ac.il/
http://www.cnb.uam.es/
http://www.ulb.ac.be/facs/sciences/index.html/
http://www.cnio.es/
http://www.ukg-goettingen.de/
http://www.bme.hu/en/
http://www.biobase.de/
http://www.irbbarcelona.org/
http://www.embl.de/

DEVELOPMENTAL BIOLOGY -
EuroSyStem

New large scale FP7 project in fundamental stem cell biology. SEVENTH FRAMEWORK

PROGRAMME

« Systems approach to modelling stem cells

« Focus on mammalian stem cells
 Properties: cellular hierarchy, signalling, epigenetics, dysregulation, and plasticity.

» Methodologies: transgenesis, real time imaging, flow cytometry, transcriptomics, RNA
interference, proteomics and single cell methodologies.

» Research areas: Niche dependence, asymmetric division, transcriptional circuitry, self-
renewal and commitment
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BN DIEN L R T LNAFOO—FETOD I+
SysMo (Systems Biology of Microorganisms)

20075 B2, BRIM6HE (KAYV29, A—RAR)T2. #5207 15, JILOITA7, R
RAVI AT R2DIZKBDWEMD S AT LNAAOo—T AP YR " SysMo"
MRA—kLT=,

6HEIIDMAEEMNIEDL AT LMEMTOAD I (ZBET S, L%E
28MEuro (89458 ) ° BIZ, FxaA1-TTVR 2 AL RAQNLTHEENS NG
Bo

XM DBEMARE . AT LNAAODA PEFE, IO TRENH
RICTSEY HFDHGETATILTHS,

¥ & (L. E-coli, Pseudomonas, Bacillus, Sulfolobus, Clotridium, Streptomyces,

FEREARLUVERLELTSTND,

BREX. ShoDOBlEMEMOBND FI7OREEEL, AV EA—3ET
IVEEY EIFBZEIZH D, ZDBIET, 7OV MNE- AR ER CTEEREA T
BHEZEBEITEHIE AMZERLTLKIEZBIELTLS,

cf. Nature Review Microbiology 5, 566, Aug.2007

* IOz kD Bacillus subtilis D RERTE . MEYDOBERICE . BEET
FILF—, B FREMEY ORI, METIEOEE MR L. Streptomyces®
KBRAYFIEZH 83

=



E RASYS B I O May 2010 Toru YAO

X137 E 16 TSN, LSEITZRMELTURATLNAARD—FRET H1=HD

a ) —o 7 A

201052, 16X TOD Y MERAILI-(ClirensEs) . #8%8 24MEuro
FRIM BYOHMEETIL
LINCONET ErRHREOEEFHIERYEI—IDET) T —BIEA—4 Y MEL
BioMod UE_PTL

Zebrain FTIS5749 1 DTEERREAD=X L DR
SYNERGY BRZBRIZE>TEGRFHRIED A D= X L#EEA
SynProt

LymphoSys MRS RBIETDUT FILNNAIIALEGEFHIERYET—H
SHIPREC SBU % BHEY BN D I E D LR

ModHeart DR EERET IELFRVNT—IDETIVT

C5Sys NAIZEITHERARETEMRBEIAD L X7 LFAEHRA

iISAM

livSYSIiPS BEDIPSHIfaZ AW -FEMEDOMEIZETHEHRvET—IF 1L
EpiGenSys IESIRTAVIDI AT LIEERE

GRAPPLE AREZFES T, AL R -FmR-MEIZBITHEEFRYNT—ODFEMN
ApoNet TNF, TRAIL DT FILINRHITA

TB-HOST-NET RAN—REE DETIL
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FOMODEDOLATLNNAAA QS —DFE
(VD IVsETIVYG

P EE-EEICEBELEVRATLNAAOD—OHEDT=HIZ, KE®DISB &Fred Hutchinson
Cancer Research Center & Tf Arizona Translational Genomics Research Institute & B L1=&1= %15
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and colleagues’ determination of the equation
of state for a unitary Fermi gas represents an
outstanding example of quantum simulation,
providing valuable qualitative and quantitative
information on a regime for which a compre-
hensive theoretical description is inevitably
difficult. In the long run, their technique might
be generalized to all other cold atomic systems
and become a useful tool with which to probe
thermodynamic properties and thus search for
exotic quantum states of matter. =
Yong-il Shinisinthe School of Physics and
Astronomy, Seoul National University,

Seoul, 151-747, Republic of Korea.
e-mail: yishin@snu.ac kr
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Cell reprogramming gets direct

Cory R. Nicholas and Arnold R. Kriegstein

In afeat of biological wizardry, one type of differentiated cell has been
directly converted into another, completely distinct type. Notably, the
approach does not require a stem-cell intermediate stage.

Barriers to transdifferentiation — the direct
conversion or reprogramming of one cell type
into another — are falling fast. On page 1035
of this issue, Vierbuchen ef al.' maintain the
pace of this research by describing a potential
innovation for generating disease-specific and
patient-specific tissues of the central nervous
system (CNS) that does not rely on stem cells.
The route to possible regenerative-medicine-
based treatment of CNS disorders such as epi-
lepsy, stroke and Parkinson’s disease may have
taken another unexpected turn.

In 2006, the ability to reprogram fibroblasts,
a type of cell found in connective tissue
throughout the body, to embryonic-like stem
cells (called induced pluripotent stem, iPS,

transfer (SCNT)*, can result in an embryo and
ES cells with the genetic make-up of the adult
cell. Similarly, fusing ES cells with adult cells
can convert the adult cell nucleus to an undif-
ferentiated state® (Fig. 1). But the clinical rel-
evance has remained doubtful: human SCNT
has not yet succeeded, and cell ﬁlsigﬁn results in
tetraploidy, a clinically unacceptable duplica-
tion of nuclear material.

The 2006 paper’ boosted the reprogramming
field with the discovery that adult fibroblasts

SCNT or call
fusion; IPS cell
Oct4, Sox2, Kif4 ..

.........

can be induced to undergo a dramatic cell-fate
reversal to an undifferentiated iPS cell state
through the transient expression of four master-
regulatory genes that encode transcription fac-
tors. The iPS cell approach has unquestionable
clinical relevance. But adult cells must first be
completely de-differentiated to an ES-cell-like
state, and then subsequently re-differentiated
to an adult cell type of interest — a time-con-
suming and inefficient detour (Fig. 1).

This detour raised the question of whether
cell reprogramming could be optimized by
directly inducing other adult cell fates without
complete de-differentiation. Transdifferentia-
tion of mammalian cells took a knock when
reports of lineage reprogramming turned out
to represent cell fusion®. But other studies
suggested that conversion of one cell type to
another could be achieved by activation of a few
core factors’. An especially notable advance was
the 2008 discovery” that transient activation of
three transcription factors induced the direct
reprogramming of pancreatic exocrine cells
into insulin-producing endocrine cells with
robust (20%) efficiency. In this and most other
studies, however, reprogramming occurred
only between closely related cell lineages.

This is where Vierbuchen and colleagues’
come in. Beginning with a set of 19 candidate
genes that encode transcription factors involved
in neuronal development or function, they
eventually found that a combination of only
three factors was sufficient to convert fibro-
blasts into neurons (Fig. 1). The fibroblasts were
derived from mouse embryos and newborn or
adult tail-tips of ‘reporter’ mice engineered to
express a green fluorescent marker when the
gene for the protein tau was turned on. Because

Fibroblast
Embryo/tall-tip
B/T cell
B'Wd \ L /CRD~,




Direct Cell Reprogramming Vierbuchen et al Nature 463, 1035-1041 Feb.25, 2010

SCNTorcell e Fibroblast
fusion; IPScall . Embryo/tall-tip
B/T call
Macrophage
Blood
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Figure 1| Indirect and direct routes to cell-lineage reprogramming. The indirect routes involve
reprogramming of a variety of adult cell types from different lineages to produce a de-differentiated
embryonic stem (ES) cell state. Indirect routes (dotted arrow) include somatic-cell nuclear transfer
(SCNT) or cell fusion, or creation of induced pluripotent stem (iPS) cells by the introduction of genes
such as Oct4. But the de-differentiated cells must then be re-differentiated to adult cell types along
the respective mesodermal, endodermal or ectodermal lineages. Vierbuchen et al.! demonstrate that
a direct route can be taken (blue arrow): by inducing lineage-specific transcription factors encoded
by genes including Ascll, Brn2 and Myt1l, they show that fibroblasts can be directly converted into
distantly related cortical excitatory neurons. This is an advance over the intra-lineage conversion
achieved between cells of the blood, pancreas or brain by induction of the other genes noted.
Intra-lineage conversion studies not shown include fibroblast to macrophage and fibroblast to muscle

cell by PU.1 and MyoD, respectively. 96
Nature 463, 1031, Feb.25, 2010 News & View
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HMENAEMFEIT NS S LICSB (Integrative Cancer Biology Program)
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Integrative Cancer Biology Program Centers

Case Western Reserve Univ.  DNABE/XRDTAD&EE|EZELDREE

Dana Harbor Cancer Institute  FF+—+EEFHEDFREELDBE R

Duke University Rb E2F 0 F LR TA LR E. ALEDEER

Lawrence Berkeley Natl. Lab. Raf-MEK-ERK &5 FILINR DT A%E2—4 v ZLT=
BEICEWLWTAINED T

Massachusetts General Hospital {RIEIEHET IL(5 F-Hlfa- B fEzL L)

Massachusetts Institute of Tech. #ifa/ 2. DNAEE. BEIZHELI-ETIL

The Ohio State University IESIRTAYR
Stanford University )28k, BEIRADETY>Y -- June 2010, $12.8M
Vanderbilt University MNADMA - ZHlif-BELNILOETIL
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B EU DI RTLINAAOD—HE

EUTIX. FP6 (BRI ML —LT—IEHEFE6H] . 2003-2007)
DEBIZHZLDOPERRTLNAAOD—FT S EHLT
FFELT=AY, FP7 (2007-2013) IZ AV ERER B - RIFBVIES AT L
NAAOT—TODIRFIROTWET , TO R THAIZEE
HOMBATRELTHFT

ESBIC-D — Systems biology applied to breast cancer.
BioSapiens - Cancer-associated oncogenes mutations

ATD - Alternative transcripts for human tumours
COSBICS - Ras/Raf/MEK/ERK and JAK/STAT pathways
APO-SYS - Systems biology of apoptosis in cancer & AIDS
DNA Repair - Mechanisms of DNA damage response, repair
Tumour-Host Genomics - Signalling pathways tumour-host.
BRECOSM - Regulating metastasis of breast cancer
ATTACK — T-cells in cancer

SYBILLA — Systems biology of T-cell activation
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PHYSIOLOGY AND DISEASE — CANCER

Nature of cancer -
Tumour Vviruses -
Cellular oncogenes -

Growth factors, receptors

Cytoplasmic signalling

Cell cycle -
Tumour suppressor genes

p53 and apoptosis

Tumourigenesis, senescence

Multistep tumourigenesis
Genomic integrity

Angiogenesis, lymphangiogenesis

Metastasis
Immunology, immunotherapy

ESBIC-D — systems biology applied to breast cancer.

INCA - role of chronic infections and tumour viruses.
BioSapiens - cancer-associated oncogenes mutations

ATD - alternative transcripts for human tumours
UNICELLSYS - cell growth and proliferation
Agron-omics - growth factors in plant model organisms
COSBICS - Ras/Raf/MEK/ERK and JAK/STAT pathways
CANCERSYS - pathways hepatocellular carcinoma
DIAMONDS - systems biology of the cell cycle
EUROHEAR - tumour suppressor gene pRb

APO-SYS - systems biology of apoptosis in cancer & AIDS
COMBIO - p53 and Mdm2

Mutp53 - therapies against mutant p53

ENFIN - mechanisms of cell senescence

VALAPODYN - cell death and survival

MitoCheck — mitosis

ACGT Clinicogenomic Trials on Cancer — Virtual Tumour
DNA Repair - mechanisms of DNA damage response, repair
Mismatch2model models mechanism-DNAmismatch repair
ANGIOTARGETING - tumour angiogenesis
Lymphangiogenomics - genes for lymphangiogenesis
Tumour-Host Genomics - Signalling pathways tumour-host.
BRECOSM - regulating metastasis of breast cancer
ATTACK — T-cells in cancer 101
SYBILLA - Systems biology of T-cell activation
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(® US-Japan International Cancer Systems Biology Meeting
RIKEN Yokohama, Japan Oct.28-29, 2009
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CVIT (Consortium for Vitual Tumor) prof.T.Deisboeck  Apr. 2010 at MGH

MADIVEL—ZETILDOEEFIE CVIT (Center for Virtual Tumor) Zi5&H7=,
MGH, Harvard, Amgen DX &, CVIiT D#EMEIL. 2007FCFRKLT=,
T. Deisboeck, Sean Martin (IBM) et al. : “Advanced Cancer Systems Biology: Introducing the Center
for the Development of a Virtual Tumor, CVIiT “ Cancer Informatics 2007: 2, 1-8
CHNIZIFIRFE. 300PI, 200 Institute AASMLTLVS, caBIG &£ DM > TLVS,
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B TIX. FP7 T A A D Digital Model Z %1887, EH#EL TL S, 201054 H H 5 Oxford, Germany,
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L.Zhang, T.Deisboeck. “Multi-scale, Multi-resolution Brain Cancer Modeling”
Mathematics and Computers in Simulation 79, 2021-2035 (2009)

ZDHDERX
L.Edelman et al. “In silico Models of Cancer” WIREs Systems Biology and Medicine 2, 438-459, July/Aug. 2010
K.Rejniak et al. “Hybrid Models of Tumor Growth” 2010

S.Nelander, C.Sander et al. Models from Experiments: Combinatorial Drug Peryurbation of cancer Cells.
Molecular Systems Biology 4, 216 , 2008

N.Price, L. Hood et al. Systems Biology and Cancer Stem Cells J.Cell.Mol. Med. 12, 97-110 (2008)
G.Dotto. “Crosstalk of Notch with p53 and p63 in Cancer Growth Control” Nature Review Cancer 9,587-595 (2009)
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HEEREDHEk (MGH T.Deisboeck) 2010.4.23 \R

HEF: 2010548238 11:40-12:20 15 FT : Massachusetts General Hospital (Cambridge, MA)
M EX3& : Dr. Thomas Deisboeck, Ass. Professor, Radiology, Harvard Medical School
Director, Complex Biosystems Modeling Lab. MGH, Harvard University
Director, MGH Center for Systems Biology --- NCI @ Cancer Systems Biology Center ® %15
N2 : Deishoeck #1252 M HZE (41 Multiscale Modeling) &5 R DB EZFEEERT 5,
BE:
Deiboeck AR ZE &, KNADFEAENSEITDIRREMREAT 572 DET )L 3D Agent-based Model DEEFHEZE
HEDH TS, I, BNAMIROBERZEZOETIILTHTLTLS, BAIZTDVTIXI0ERTMSERYFHA T
BY . IIVRADERT —IDoRED T —IETER>THEL TS,

Multiscale 3D Agent-based Model (&, 82 DA AR DFEEI — 185 — ) IWRTEST=ITTHL, KR
DEFZEIEEES, NAMBO T —1E (Heterogeneity) #5232 ENEETH S,
Le Zhang, T.Deisboeck et al: “Multiscale Agent-based Cancer Modeling.” J. Math. Biol. 58, 545-549 (2009)
T.Deisboeck et al: “In silico Cancer Modeling: Is it ready for Prime Time ? ” Nature Clinical Prctice (2008)

L.Chen et al: “Prediction of Cancer Progression Patterns.” British J. of Cancer 101, 749-758 (2009)
L.Chen et al: “An Agent-based Model identifies MRI Region of Probable Tumor Invasion in a Patient
with Glioblastoma.” Phys. Med. Biol. 55, 329-338 (2010)

B COETIVERWT, ISRV IARE(EGF. TGF) * ZERAT—ILEIZE =D SR ERFRITH D, FHLLEIZE
2—/7ybDRERIEICERIILT=, (&FH)

NADIAVE 1—2ETILOZEERFIE CVIT (Center for Virtual Tumor) 388 71-, MGH, Harvard, Amgen M3

&
CVIT D#E#8IL. 2007FICF K LT,
T. Deisboeck, Sean Martin (IBM) et al. : “Advanced Cancer Systems Biology: Introducin the Center for the

Development of a Virtual Tumor, CViT “ Cancer Informatics 2007: 2, 1-8
CHIZIXIRTE. 300PI, 200 Institute AAS ML TLVS, caBIG ££D7EA>TLVD,
EBI MBioModels B HIELELSALHAHD. COCVIT [FIHANFELTEY. BREESRP LTS,

BR N Tl FP7 T AYA/® Digital Model EExZ 1585 1=, EHEL TL S, 201044 B H 5 Oxford, Germany, Greece
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3D Agent-Based Model: Molecular-Microscopic-
Macroscopic Scale, Modeling Cancer Progression
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FEREITEWLVEE. PAIERVICAICZ KD ER
NELNDLDEHFEINET,
BRRIEEIEZEATLLIOMN?

)

o

108



AT LNAAOAD— DEFE-EEADGA @y

AT LNAAOD—DEE - EEANDIGATREFICAN-EEHATHS, XE-
R TIEBITERIELTLIN S, (Harvard, MSKCCIEA)

‘NIHIZS AT LNAAOD—DHAEEREL TS, Ho-DEEHN)

- KFEZE = (Eli Lilly, Novartis, AstraZeneca, Pfizer 72E) £, RERIZO R T L
NAAOD—DT I—TEHF>TWS, BIZHFBL TS,

AT LNAAOAD—DAFr—RHAHRNTHRISNATEY. EhEth

BFAOEMZEL > TARFEARMAEDDINIEIH—ERRHEZL TS, RA.
DR /317 —H—, ADME, /827 TA ##7 [EA)

M- TR AEEARN-ESEELSD) -ADME-BIELGEADEAFHAKEL.
e - E - BHIRRMNERNTLS, (Nature, s EHEPLM)

L.Hood /ISB -- Predictive, Preventive, Personalized, Participatory Medicine
C.Sander/MSKCC -- Cancer Systems Biology, Multiplex Therapy

E.Lander/Broad Institute -- Genome to Medicine
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Systems Biology in Human Health and Disease Oct.2007 T.YAO

(Molecular Systems Biology 4%% & — October 2007) Nov. 2010 ;B2
T.Lemberger; Editorial; Systems Biology in Human Health and Disease p.1-2
A.Wolf-Yadlin, D.Lauffenburger et.al; Effects of HER2 Overexpression on Cell Signaling

Networks Governing Proliferation and Migration. p. 3-17
J.Lehar et.al; Chemical Combination Effects predict Connectivity in Bilogical Systems. p.18-31
J.Loscalzo, A.Barabasi et al; Human Disease Classification in the Postgenomic Era:

A Complex Systems Approach to Human Pathology. p. 32-42

A.Ergun, J.Collins et al; A Network Approach to Prostate Cancer. p. 43-48

F.Martin, J.Nicholson et al; A Top-down Systems Biology View of Microbiome-Mammalian
Metabolic Interactions in a Mouse Model. p. 49-64

T.Knickerbocker, G.MacBeath et al; An Integrated Approach to Prognosis using Protein
Microarrays and Nonparametric Methods. p. 65-72

Shanker Subramaniam and Joseph Nadeau
Systems Medicine—viewed through the Real and Computing Lenses
WIREs 2, 383, July/Aug. 2010

Feature Articles: Oct 15 2010 (Vol. 30, No. 18)  Systems Biology Upends Drug Reprofiling

Rational Method has Considerable Advantages over Shotgun Approach
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BIEDI—T4249

EC Workshop; From Systems Biology to Systems Medicine.
in Brussels 14-15 June 2010 ec.europa.eu/research/health/past-events en.html

NIH Workshop; Quantitative and Systems Pharmacology II
at NIH, Maryland 9-10 Sep. 2010
Modeling of AgDynamics (Merck), Engineering of Cancer Therapies (Merrimack)
Drug Disease Models for Anti-Diabetic Agents (Eli Lilly), Modeling for Drug (Pfizer)
Systems Pharmacology-PKPD (Pfizer)

Nature Conference;
Nature Reviews Drug Discovery, Nature Medicine and Clinical Pharmacology and

Therapeutics Symposium
Personalized Medicine: Principles to Practice in Dallas, TX March 1, 2011
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FCSBZ= NS 2008.2.10 \E
(VARATLNAAO—DHE —RE-EED/NFETALITH)

B 200828 48— 68
BT RREREIA—5 L
2 #:FCSB (Future Challenges for Systems Biology)

F#:.BBSRC(%),JST(A)
NE:
BEAFILDEGEOTORATLANAAOAD—DSE DO REETETA3HEINDT—9 3y
NN, SEIZEFIZ. DRATLNAAOD—O7TO0—FIZE>T. RE-EESFICED
FOLEENEIAIELTNED., F=FDEHIZED KL EEMNEREINZ(TNIXZSEL
W EtaESn -, RRICEBHAXAER SN -, XEIL, IREBE-TRIILX—EEFEET ST

%

FCSB 2008
”“.‘_'“\MMM =
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(EXDEIE)

1. Pfizer MDr.P.Hensley (&, I BMERBRDHERFED-ODA L 1) B ERBTDORER
BORTLNAAOD—7 T O—F (&E . BEFEE. VB, y3hLSrrTo245E8) TR LT,

2. AstraZeneca @ Dr.A.Henney (. CNETSFEIFEDRATLNAAOD—FHAL TE-1REEE
BEZ. FOHFRM-HEEZRIFALT=, ¥ Bottom up, Top down [ZH1Z . Middle out D7
A—FHAEREHTHAHZERL., 4 DD RINEH (B/EGFR-ITH . T/ 14— h— M/BRITER . M/HEE

1wE) RN LIz RRIC.BZR - ROFry—LOHRRAFOVLEMZR V-,

3. Novo #t EEIAZLFATD Dr.P.Meyts (L. ERFOARIZORATLNAAOD—HBETHS
CE T FIVEE. BB, GWAS, TES TR TORBESTRCEEETHL) ZiRAL. TNICK>THI=L
BIEE 2—4wbE R DT 1lgEFoEme), E S RENTIREIZHDLEETRLT,

4. Entelos $t1&. Top down 7T A—FIC &SRB EEFIZEET ILE. KFEEESHITT—

F—AMRLTWWBZEFRLIz. TNODETILIZRBIESA—T YD REIEIEHLN B LIS,
SREREBEOaRMIBIZEHON TSI EFBHALMIZLE,
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1. MIT D.Lauffenburg 7' IL—7  7iRb—3 R EHT

2. ISBR.Hood ®REVATL, MiEEZEH~Y—h—

3. EliLily EofE-BEAN=—XL, BHALLIE

4. Novartis FEIKEE HNF EEB-HEAETIL—>EBEIATLETIL
SYIRT—RA N —— >V AT LA O —

5. TNO DATLNAF A —([ZKBNAAT—I—FEE

6. Astra Zeneca EIEA—4SvrREIE. BIERA TR, EE5RERS

7. Pfizer DOFIVEE. EYERE. g

8. SRI NAVATLNNAAOD—

9. Harvard MABRINDBAZZIR—L

10. UC San Diego #ERFD L RT L/A(AAD—

11.

S.Ekins [EhH AT LNAABA—OADMETAD I
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AT LINAA B —0) i ThEEH 2005.8.8 /\B 1
Dr.Jude E. Onyia (Chief Scientific Leader, Integrative Biology, Lilly Resarch )

AT LINAABO—(ZFI100 ALEE . oo HER—ILIZIZE0 A 20105 10A
U HR—IVISESHE

T L RANT ) LD S RRIGERERFEL CTRIZE - NA AT —H—FFRICH -5 TS,
77 LB FHREE-SNP-TAOTA—L- A27R0—L-RNAIEER - #ifla 7 vt 4
BEPRREABR T — R - A A—DU T - T —IR—R - HFA—RIGE
——>HRFN\AFI—HD—RUVERFE - REMEN\AF T —h—DRE L5

& $B 1S 4E (Osteoporosis)
B4 fZRE 1E (Antiresorptire) . EVISTA — & & 4 (Remodeling)/ PTH
SFHINOIDMRED AT LNAFAD—[THhH>TLVD,
EVISTAMEstrogen, SERM DY R T LADFEE  (JAMA Feb. 23, 2005 293, 935-)
TRM— R MEBRLE, TR YO ARG EE D AT LB R
PTH(EB4AE)
Osteoblast DIBEILF -/ \A I ITA % E LT HHE
PTHLET2—ZBLTWntIJ FILISRA I TA DEEFHEHH LEE H HE
T HAN_XLDEENT Wnt—BCatenin GSK3I—E B A ZE{RHE
Kulkarni et.al; Effect of PTH on Wnt Signal Pathway in Bone JCB 95, 1178- (2005)
VAT LR EEICRERGTE — 64 A M ITTRER
BIZFRIEDE®RE. Wnt FF LN TAK (Nature 423, 352- (2003), 2>
NOBEHEFARO L THTECFHR159EDERFABEHLO>TLNSIEE
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Novartis (1)

Novartis Institute for BioMedical Research Inc. (Boston) 2005.3.8 FEEY
Dr.Gabriel Helmlinger (Head, Biological Modeling &Simulation)

Modeling & Simulation &893 2484 TAA—KL. IRE3SA (£HF),

FEIRBEXNRIZ.AYEETIL. EBETIILRURETETILOMEEE T,

INADIAETIVE  EEET IV (BREA—IvyT—2%8REF) THRI HHE
(GNS) W ENTH 5, TD LT, £EL RXTLETIL(Systems-based physiological

or “effect” model) N D7ZEWNTLVSD,, REHICITREETILDEEZHIET

VAT LNAFAD—D T TA—F 2N TRIDIEFHEFE ., 50%5) F,

B RATLETIVIZDONTIE, 2R FET MIT, UCSD, Duke, Georgia Tech.

(Prof. Robert Nerem) % & £ <{MBioengineering & THERAFEINTETHEY

SEFHELTLS,
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Novartis (2)

HBfFaE at the caBIG annual meeting 2007.2.8

Dr.Mark Boguski (Vice President and Global Head of Genome and Proteome
Sciences, Novartis Institutes for Biomedical Research, Cambridge, MA, USA)

T

JEEH: “Systems Biology, Molecular Profiling, and Knowledge Mining in Drug
Discovery”

SESE
RIEDHAEIE. 57 FLAJLDOmics Data & My TH D2 (fFzs - #B#8 - #IAE) D Systems
Modeling BIDEAMNSHDE LI TESz, DRICMEHTHIES AT LINHDHENS
BRTHS, ERICIE. Omics T—R2EXFRIFERZERFEL T In Silico ETILEIL T, Thht
ERICEIFETEER-RIIZHBYRL. PRIRATEBELGETILETHR LTS,
#HlEL T, EGFRY T FILREERIZDUNT, Kolodenko ML TH=ETIILZRAELT
ProteomicsZEER T —2RMBFEHXETIILDEBIEDEYIRL T, ETIILELE LEIF T -1-185E
Eﬁtbf:o
(2, Reverse Protein Arrays ELVDTE T R ZE> TRV IAZRDOIF T > TS,
13T ILEF=YE00F N\ VBEDREET 5TATA—LELTWS, BRIERICEHDT—
AEH>TND, COESILT—RD/INRDIAT—ER—ZAMHBB DT F LAY
)—HT—AR—XEEELT-, B[ Bibliome LT, THFAMNIAZU T EFE>TXXHIZELS
BEZIEZER->TLVS, Medline 60075 4. CAS 100054, 51 A H%#FE>T. EMNEIETF
240001 £ &R ZHf=>1=, "UltralLink” £V R T LZE4EY LIF. Google LLE+PubMed @
BEHEBARLTWS,

SERTAR
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TNO

Dr. Jan van der Greef TNO Systems Biology (38)BG Medicine  2005. 8. 9 F&Ex

TNO 158F3EFT. $I5000 N &k : 25%BAF A L. 75% BRI T,

VAT LINAAOD— #3100A
BGMZ5FERIERIL . 930N, EESGSKIZM EE$, Beyond Genomics Inc.
M5BG Medicine [CRAEHEBEE,
DRATLNAAQD—DREEEAVITAITAVANE, ETIL-VZaL—3aYy
(T3 hY,
RRDZET—H—DRETHY . BB TOI70) 0T BMEHONTEAY,
&L, BPD /AR ITAEEHLT- Systems Pathology, Systems Pharmacology
ZEMRTHLIILEHTE =,
BERECRZAIERBE CTRETEAINAAT—IT—DDRE, BN T/NNRAD I
DEILZTEET D,
DRATLNAFAD—D RO RATvTELT, From Medicine to Nutrition & % T
W5, BED, flAEHEM-EEN HRITZFELEZL, M2 TEXRUES
NHb, PEEFREERHAEEZLTLVS,
B |2, Systems Pharmacology EL THAEHEIRE - BEZH-TL
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Astra Zeneca
Astra Zeneca Dr. D.Scherrer at ICSB in Yokohama in Sep. 2006

Systems Biology in Drug Discovery and Development: Impacts and Challenges
CHELTHEL:, FICER (O FHlEEYE. EGTFRR. 70740 HEE

ERBENGE) AR (ETIIVESZal— vaz)&@%ﬂé’%%bﬁf\ =75

BRELGEDENRITHIEEIDIZEH TR,

177/ LIDARIGERD)—= 2T 12K B 3—7 YD REE
AUNVEHREEROERNT—2LT—EAN—REMAEDLE T FHLLMEH
S—7yNEEERR LT,

2. ZEGefitinib ITBEIRICT BB DAND=X LfFHA
ErbBRBIAD DT FILINZAITAZMEMTL . Gefitinib (2L ErbB DEEKH
BRI EE T D EEBREICLI,

3. BFEEA BOMEAEOLEICOVWTAUY Il SaLl—3VIZ&o T,
ZTORBEHRERRTIREL-, BIERZ KIBICERE TS,

ATMARHY

Hans Westerhoff  Astra Zeneca Professor
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Pfizer
Dr.David de Graaf (Director of Systems Biology) 2006.10.23 1 3—E 31—

Dr.Graaf |&. Pfizer D AT LNAAOD—DFE#HZEELESHROBEIZILHTLK
f=8122005FE3 A IZFEL 1= (FHib# (X AstraZeneca®D U AT LNAA O —F—LI1)—
F— TV 22— 3 ITERN), WL, 2006 FEME TIZ8LZ D ZFEHEMRIC
KBF—LEEYLITWEZE. EF2ITFE  N\(FTEIRE. £ BFEE,. SFHE
#).32DTAVIIMIBRY MO TWD, DT FIVEER. QFEWENE. OIFIE
=% NS HRADZLDT—IDEFLIAENIEHRIZE-L>TLNS,

NBDT—YIZE, MITDOD.Lauffenberger’ JL—7 %5 Havard Medical School M
P.Sorgery JL—J EHERBIAZE, BIZIENEDARFr—2t O F| %L TLYS(Teranode,
BG Medicine, GenStruct, Entelos, Biogen Idec, Numerica TechnologiesZ: &),
EERETHAULBERBREHL. T—A3XA=UJ 2L BENETILEEY LT, F1
NoFTRIZEL. BICRDEREZT AU T5L052T70REZ—ELTHEMNIZITSLSIC
LTWL%,

CDEOIEHMET T O—FEPlizer&fIZZRBESEB L ENTIBD BIZETH S,

1L, Novartis dCarolyn 4>, AstraZeneca D IHRE L L ERBBEIC DOV TIXIFHRRK %
LTLV5,

SEOERIZERLELY,

S DFEFKRIL(20084) Accelerating Innovation
We created a partnership with Entelos, a physiological modeling company, and
with academic researchers, on a three-year project to better understand diabetes

and other endocrine disorders.
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Practical Applications of Systems Biology in the Pharmaceutical Industry April/May 2010

Bruce Gomes Ph.D. Head of Mathematical Modeling, Systems Biology Group, Research
Technology Center Pfizer, Inc.
Systems biology offers the promise of new paradigm for drug discovery. Systems Biology is the
integration of high throughput biology measurements with computational models that study the
projection of the mechanistic characteristics of metabolic and signaling pathways onto physiological
and pathological phenotypes. In other words, it strives to answer the question of how the dynamics
of interactions in an organism lead to healthy and disease states. This systems level understanding
of disease requires two components. The first is termed intergrative biology. This is an attempt to
meaningfully combine all the sources of information on targets, assays and compounds. Within
the pharmaceutical environment there has been an enormous expansion of information from
expression profiling, proteomics, metabolomics, etc.,as well as a great deal of proprietary information
on compound libraries, high throughput and high content screening, cheminformatics, compound
safety testing, and clinical trial information [1-3]. A seamless integration of all this information is a
continuing challenge of integrative biology. The second component of systems biology is in the areas
of computational methods, modeling and simulation. In this portion of systems biology the
emphasis is on assembling information from integrative biology into quantitative predictive
mathematical and statistical models [4]. The goal is to create simulations of signaling pathways,
transcription networks, physiological processes or even cell- or organism-based models. The
simulations aim to show the origin of the perturbations of the system that lead to pathological states
and what can be done to ameliorate or re-balance the system. Even in the cases where the molecular
etiology of a disease can be ascribed to a single mutated gene product, the actual disease is a
systems property. It is the systems response to the molecular defect that gives rise to the
pathobiology.

This article was published in the April/May 2010 issue of International Drug Discovery, Volume 5,
Issue 2, on pgs. 54-57.
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IBM Watson Research < x5 ALn\A4A4AQs—4 )L—7 2009.3.4 I\E #
|)—4& —Gusutavo Stolovitzky +8.A

iMigET /L Dr.John Jeneremy Rice
Electro-Physiology DA 4> F ¥ RILETILERAFEL TS,
(Ricetd [, Princeton M Physiome Sciences Inc. T Physiome D EAFEIZEHo>1=dHé.
IBM [Z3E 7=, PSI [&ZF D% EZEIL 1=HPhysiome BT JLIL. Oxford DT IL—TF(2&>T
Chaste €T JLIZRERL TV D, 2009F3ARIZA—TUV—RELTRHEESN S FE)

IBM DET /LI, 10— #B#8 (Epicaidial) — 1A > F v JLE—E L=Multi-scale Model

THd,

HHEEER 53 (X . End-Med-Epi DIEFTIZH NI, 142 F v RILER 15,000F v R IL A7
> DEFEH T 50-100 DEMD AEXIZHE-TINSECC DEEEFRATHEY.. EX
FFICRILDFEHRAFONS,

IDEER (. John Hopkins K& 4B T. Electro Mechanical ETIL T, 8IB8ET AU MZH 1+
TWL%, (Physiome [E#8+F €T A1)

D SR O BRI A CRT (Cardiac Resynchronization Therapy) 2% 31D,
—— NN -FEEAF,

John Jeremy Rice; Computational Modeling of Cardiac Disease.
Personalized Medicine 6.45-66 (2009)
BEMNODRET—REI BEEFDETILC, ZW-aEZBET,
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BiolT EtaiEs niRas 2010.4.22 J\E

£:£4 - BiolT World Conference 2010
HEF: 2010548208 18 ~4 H22 H 168%
15 Ffr - Boston World Trade Center
BE): £HEE-N\AATo/00—LERBMEOBEFROEFHIRAE
BE .
KRR —T o —FIFILHETHEMEFIFROI[AE L, SFEIZEIEL TS ITC (IFEREEB ) D
ERZRFAT AGREMERUVZDICAIZEITAIRLTEENELEDNT-,
RDTDO2DZvONRMITIZEDSNT=,
1. ITEBN—FOIT7, 2. ITEBYILIITT, 3. KRR -4 —FT—RENAF AV TAITAIR
4. DRTLNAAAD—EFREYE. 5 TEAVIAITAOREAVELI—EFTIEETTIVY
e — BREREXBR AT . 7. e— &2 EIE x5 (Healthcare Solution)

HEAZBEIHZESUHU0HBDEELE. $9300FDRRE2—-BRmHAHY . SNE(XH8002 DIRETHo1=,
TARZURDKIUEXRDFZEIZELY ., NS MBEBLAKRIERDL., FEE 208D KEH S
TLEREEN T AT,
HERFETIE,
D BEERARBICHNILIER O Fr—EH DB ENKRFEESHGSK TERHSINSIETTOBENBEN .
Q@ EBMEIZHBITAFRAT —FEROHFVICHL TEEBRBEMEEDLSITEHRALT LWHHD
Harvard REZEDEHIHNBNHrSn. B
@ T7RVIVHDIZORAVEA—TAV T NERBEERABICEDLIICAU NN EEZ B RENT=,

R HILEATE. [EAAY/ AOBRINERISENEORH T, £ 2 LLOEENSRY EFSAT,

DRTLNAAAD—R Y AV E1a—3FTI I DRy TIE ITEZRALEHFLLVHED A& -EHA
BMECRENT=, T [NAIERFRLERYET—Y caBIGIA LR Sy I HBEREEL TR SN=DON
FI&BITHoT=,

ERZTELT, EMBFLUTORUVOENFT T FTI@ALOTRIIEARRESNT=,
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1. #5H&;E (1) Dr. Chris Westphal (GSK)
INAF R Fr—Sirtristt DI ELERFEDRNFEHZHITLT=, $100M, 100\ TEFME THFEICHKIIL.
200846 H GSKIZ$720M TE2EMNE IS T=,
Science [CH =13 FNIYVADFRIERICHEEGHRNHALDREZFYNTELT, HFEZRIBLT,
I R—I A (COO,CEO,CFO). %58F. LI HZEANT, HZEMIZIE. SRR TIZETHEERD
AN X LEMETHIE DBEZREZARBALI-. GSKORNEPEEE S LI-DOMNENTHoT=,
2. HEf&E (2) Dr.John Halamka (Harvard X)
A N\TKFEED8DDE I MM —DIZ. Healthcare IT NZEIFSLNTLNVS,
N—N—FXIE, EREARFERERb - BB FEREEDLEF - TEY. ZREDFERZE S HRGARICITZFA
LTERATAOVATLEEDTWNS ARBLITTEK, EEMBEFLBEREREITLHVRATLIZT S,
N E T, Hospital-base MBIDMC, Payer-base MBCPS, Physician Organization @ BIDPO, Health Data a>Y/
— 7 LDOMHDC EQHEM. CNoEMET S, BIC. CISFITHLWWVIAATOT—aNEZ TETLVS,

(KEET—2 2BULEONEET -4 BICFBEBENANDST—4)
SHRINE (Shared Health Research Information Networking)

3. E5A:8;8 (3) Dr. Deepak Singh (Amazon Web Services)
J7ORAVEA—TAV T H—ERDEREABRRVZDTA TV ATV RS FHEADMAIZDOWNTEHEML
AN B oT-, NatureZEHNREE 455 L 1-BIG Data ZHXY L [F. Data-Intensive Scientific Discovery M Bt
[ZA21=C¢#E S, Data Management, Data Processing and Data Sharing ® EE % &AL1-% . Amazon
M H—E XHY, Massive Scale, Highly Scalable, Efficient, Service Orient and Secure T#HhAZEEERBALT-,
RKEFREITTHArFID U 2—%HFb . RAGERERERVERAE—FEHEZ . R4 -E—Oxt %K -FIA
SHEBEMNMERITH DG T ARERICE A EZEEAL -, KAERAB O RIERBIE I TES,
ZOMBERAD AT LERIFAT—0F—ILNITIBETES,
FATHATVRAGRIZOVWTIK. 7/ L-EBE L EVBRNFOBITY—ILERXET EIR—ADFREE
WA=, ERRICIE, ZIITHENBIRFry—2 - aV YLV NI ENBARMGIS AR BFEHE LB LTS,
(Cycle Cloud, BioTeam, GenoLogics, Syapse-SNPs, Simplified-Security [EhHY)
KR —H oY —M50OT—4 (ChIP-Seq, mMRNA-Seq (Zh) DEITH—E ANS A SIS =,
(Apr. 2010, DNAnNexus)
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4 XBEEE
1) Ken Beutow, Associate Director, Bioinformatics and Information Technology, National Cancer Institute, NIH
2005 M5 NCI ML ZHE->THESH TETULVS caBIG (DNAT—FREMBE RV T—) BT HAATFE )
[CEBERMEDITIZHEOTES, NCI ZET D2 K56 NAMEHRE R U116 DBEE#BENSOT—2RY
MEFHRDAFVET—IDERL . TRETIZES 4500 NDHAEE . 700#EDIH HEF TS, BICIHA
FILTADIIRDDT—REZITANBOH TS, CNoABARRIZELN, BIZTHAALRT L
NAFAD— 1 REDEBELGERICGOTLNS, BB HIERRIERERSINTLNS,

2) James DeGreef, Founder, GenoLogics Life Sciences Software Inc.
NCI MEDRN (Early Detection Research Network) [CH LTS, DNABRBIRR I —H—DHEKRvLT7—2
EXRAOLULDOARKEDOHERME LT —2#iE% Cloud RIEZF AL TREL . BN —REHEE,
3) Kirk Jordan, Executive, Computational Science Center, IBM Watson Research
IBM 4BR R (740h, 2424 TITHN TS OREDA A= (FTIUT . QILBETIVT . Q4L
AEELAE OMBREBN . CRATLNAMFOAD—LEHREa  E2—2FI AR R EERA,
BIZ. 7=/ ILGEAOBBOERFHFEHR IO I LTINS,
4) Greg TeHennepe, Senior Manager, Research Liaison, Information Technology, The Jackson Laboratory
38 PI, 1300 A LL L DHAREBDBRAICHTSHIT BB OEKEEZ R AT, RET HEHRLET —IHHAED
BBZRODEDRHMND2010F [ THEIRE L T, ITEBRIEDI-OHITIREZE LT ($5M>$18M)
5) Daniel Ingber, Senior Manager, Information Systems, MedImmune, MD
H HR B2 2189 HBiomarker Data (Genomics, Proteomics, Flow Cytometry, Bioassay, Phenomics ) D#t &
RAZVGORT LEBELTNS,
6) Stephen Edwards, Manager, Office of R & D, Environmental Protection Agency
“A Wiki-based Data Management System for Toxicogenomics” &L\ BB TaEEL -, 512, Toxicity Pathways
FEHL. DFRIET—ODHRTOREL AR ADEHWEILEEE T XE LD Systems Biology D& %
@Rl =,
7) Philip Bourne, Professor, Dep. of Pharmacology, University of California San Diego
BIEF/VIT77RM20% ULNRBRRICEELLZD, £HEED FDI% FEROZ—TVMNHEET 5.
ELVSTRELHY . CORRDEEBRAIZ. NAA A TARTAVRBUNIBEEEAVTAITAVARY
SRATLNAFAD—DHRENTH=>TLVS, Eﬁﬁé’?ﬁ@@”’ﬁﬁﬁﬁﬁﬂﬂ-1&9—’7“‘yl~’\0)$£}ﬂ7‘otéf2’g;'=l17kﬁ’~]
BBREZ (T, BIZ, TBEIZDWTHFENAEHTZL T TB-Drugome &L TEEDT=,



5. B/ \RILEHER “The Future of Personalized Medicine” &£ : Dr.Kevin Davies
James Heywood, Chaiman, PatientsLikeMe
Dan Vorhaus, Editor, Genomics Law Report
Dietrich Stephan, President, Ignite Institute
Kari Stefansson, Executive Chairman, deCODE genetics

NEZ—FENTNHEAFEROHEEICFIELRILIZICHY . BRI FEICHREREF VLD TH 1=,

deCODE # (X RETAASVFERD T/ LFBROINE - BTEEDL TRE-FHTHY. TDERIFH
MofEANBEZE - ARICET ARMENSBZoN TSI EER AT,

Ignite Institute (&, Life Technology #t EXE T, R —72H—S0Lid 4 Z1006EA T HEERE
LTHEY. ShERFICEARZE-ARISEF T AL,

PatietsLikeMe =4t (&, BE - BN K ICHREMBAFRERBLTERICHNDKD. FHERHMT

BIC.EAT 2 oDEBEBEANICHTIEIHONELSIZE AT S,
Dan Vorhaus (&, A4/ LD/ CEE2008FEABIZELE PARSURRIELH DO ERAE) DERE m b R 1=
HENIHDBERT / LBBERIZHFT=FEITBEANCEERELTEIARELDEBER TH-1-.

=l U ARMNE3000 THAHEDRHRTH. 7/ LLREZHRELTRBREDBEZRERIAT HAIC
BEZEMTETNIENTELD BICEM-BE-HRICTHTEIHBBICEERENTIILEACARZTLOER
THOfze —BANDEEF -BESDE, YRIVZHOTITEZEZ 5 LIITHNIE KLY,
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JAndrade Research Scientist, Bioinformatics, Lilly Singapore Center for Drug Discovery
M.Baara  Director, R & D Clinical Business Systems, Wyeth

B. Bissett  Staff Scientist, Structural Sciences, Pfizer Global Research and Development

P. Bourne  Prof. Pharmacology, UCSD

Ken Buetow Assoc. Director, Bioinformatics and Information Technology, NCI/NIH

Phil Butcher Head of Systems, Sanger Institute, UK

G. Church  Prof. Genetics and Director of the Center for Computational Genetics, Harvard M.S.

T.Deisboeck Assoc. Prof. Radiology, MGH, Harvard Medical School

Jose Duca  Senior Principal Scientist, 3D-Drug Design Department, Schering Plough

Craig Lipset Director, Molecular Medicine and eHealth Team, Pfizer

Robert Maroko M.D. Vaccine and Technology, Medical Pharmacovigilance, Pfizer
R.McEntire  Director, Knowledge Discovery/Management, Merck

J. Millstein  Senior Scientist, Biostatistics, Statistical Genetics, Sage Bionetworks

D.Mobilio  Director, Chemoinformatics, Pfizer

F.Nigsch PD Fellow, Lead Discovery Informatics, Novartis Institute for Biomedical Research
J.Overington Team Leader, Computational Chemical Biology, EMBL-EBI

E.Perakslis  Vice President, R & D Informatics, Johnson & Johnson Pharmaceutical R & D
M.Reich Director of Cancer Informatics Development, Broad Institute of MIT and Harvard
R. Shaginaw Assoc. Director of Advanced Technology Services, Bristol Meyers Squibb

L. Vasco Director, Global Drug Development, AstraZeneca

C. Waller  Senior Director, Worldwide Technology, Pfizer Inc.

C. Westphal Senior Vice President, COE for External Drug Discovery, GlaxoSmithKline

Lihua Yu Principal Scientist, Cancer Discovery, AstraZeneca R & D Boston
127



RIE-TUILF—-BEEDVAT LNAFAD—

KENIAID(7 L)L —ER L AE R ZTAT) 200710 A . REISE DO RFEMEET LR
2 BEMSIMSDIT SUMEHTZEEHRERLI,
Scripps Research InstituteMDr. Richard Ulevitch Z!)—4% —&L T. Institute for

Systems Biology, Stanford University & TrAustralian National University M
AGIW—TNSET D,

Dr.UlvitchlZ 9 TIZ2003FE IR EREREBE AT LOHAEZESH TETLVHH,
SRIINA-THRZEOBELREDATLIZHIEKRL TS,
BEODIVAIWNARONITINEEFRRAMEICHLTEERBEDOL T FIEZENRDIA
ZBELTED LI E LTI ZEEHT 5,

Y DRIZEDHAENOGERADIBEALED S,

ATODTHIRDT—E20OY—JLEEIL. WebR—DZBELTAREIN S,

New Center to Integrate ‘Omics into Immune Systems Research May 2010
Center for Critical Path Research in Immunology (CCPRI)
The Immune Tolerance Institute — The David H.Murdock Research Institute R T&%3L
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Sean Ekins; Systems-ADME/Tox: Resources and Network Approaches.
J. Pharmacol Toxicol Methods 26 July, 2005
P.W.Swaan, S.Ekins; Reengineering the pharmaceutical industry by crash-testing molecules.
Drug Discovery Today 10, 1191-1200, Sep. 2005
S. Ekins et al.; Techniques: Application of Systems Biology to ADME/Tox
Trends Pharmacological Sciences 26, 202-209 (2005)
M.Cohen et.al: Integrated Application of Transcriptomics and Metabonomics yields New
Insight into the Toxity. J.Pharm. Biomed. Anal. 35, 93-105 (2004)
S.Ekins; In Silico Approaches to Predicting Drug Metabolism, Toxicology and Beyond.
Biochem Soc. Trans. 3, 611-614, 31 June, 2003
Rudi Balling; From Mouse Genetics to Systems Biology
Mamm Genome 18, 383-388 July 2007
SF Lin et al. Analysis of Adverse Drug Reactions using Drug and Drug Target Interactions.
Artif. Intell. Med. 48,1610166, Feb. 2010
l. Johansson et al. Current Research in Drug Metabolism, Drug Transport and Drug
Development Drug News Perspective 21, 518-528, Nov. 2008
M.Kuhn, P.Bork; A Side Effect Resource to capturePhenotypic Effects of Drugs
Mol.Systems Biology 6, 343, Jan. 2010
http://sideeffects.embl.de
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Entelos EBEETIL—HERRKR.BEER. mE. BEX—AEEREDFA

(1996, Foster City, CA)

Gene Network Sci. EgREEBRT—2ERIE—-H . DIER

(2000, Ithaca, NY)

BioSeek EEDOMHET7TYvEA/TAT7AIL —BEE. B Dig. Y
(2002, Burlingame, CA)

Genstruct EHEANAXLETIVIZEBNAFAT—H—IEE

(2001, Cambridge, MA)

GeneGo INA I A%EFIBAL-ADME (ZE¥EEE - X)) 0 F 8|

(2000, St.Joseph, Ml )

BG Medicine FHARMEHNONRD IS ET TS EEEE

(2000, Waltham, MA)

Icoria & RT—RNKBN\AFT—h—1ERAF—EEE

(2004, Research Triangle, NC)

Target Discovery ~ RERGABIEEET) T IZKHADMET I

(2002, Palo Alto, CA)

Ingenuity INAT)TAFRTY Tk
(1998, Mountain View, CA)
Ariadne INAT)ITAZalb—i 30Tk

(2002, Rockville, MD)

Molecular Connections ZEHEBEHAB{EADB (XXM 51054) HPRD

(2002, Bangalore, India)

BMSystems CADI &7 JL(Metabolomics) ZE>TavHY LT T -H—EX
(2004, Paris)
Genomatica REOFHETIVIZEKDAVYILTAUY

(2000, San Diego, CA) 130
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H ;200648 A 3H 10:00-12:20

157 ; ENTELOS (Foster City, San Francisco)

BH), DRATLNAAOAD—DEEADEARKTAE

M %7 ; Dr.Jeff Trimmer (Vice President, In Silico R&D)

Mr.Chris Ishii (Senior, QA Engineer)

NE;
BBH(1996) D AT LNAA R —DEEADIGHAZBIEL TET- ENTELOS# D iaiR%E
FEERL 1=,
VIR I 7PhysiLabZRICEERRDIBZEETILIZHELT. KFEESHLEZERRE
HEWIHBEHATZL TS,
X RERIL. ERFE-ERR-mE B REEERAREFATHY. DRI -BREEELGEE
FFEFTHD,

[ERX. 858 (18t 454 . Bl 204 . ZDfth) T, B#HFI2FFELIFIZRLCTHAHNAERIX
MNEYEH->TETLVS,

BEERENFOEMREEYEEDALELT BEFLEYIMNIIT7EMEBEZIEATLNSH.,
HIZZ{DHNEBEMARDTENA(F—LEARPEEZHEL TS,

TEEDIOTIREXL TS,
FEFRIR —J & J, ADA(¥ERIBIHS), Rosche (JEfw~—h—), W& —Pfizer,

BE &7 2 —Organon, B JE — Uniliver

(#52<)
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by A 7 IA—F T, PhysioLab ZF>TEEETILEESD, (RT5MF)
ZDME. FALAESK (BIZAIXHERR) OEBEEBTEENEEFTHH>TCHREA GEGH. BREE.
EBHGE)DEICK>TEEBETILEMEBRELE>TLS (B+HFELLL), (RTM4F)

SRELTIE, BIEA—SYEDEBEIEGF TS, BRREABRETIZH-> TS,
CDIIBETIVEFEST-HIEL T, FGIREAER Phase-1 [CHRITAIREEDRENH S,
BESICHITIEEHDOREFIAEZEETILIZE S TITL., FNEEICEKRART BN TS 1
nt-,

ENTELOS ik 200849158 B #
(Dr.Jeff Trimmer, Vice President of In Silico R&D, ENTELOS)

IRFE1IS AN (S FEISRIEOLI, DIBRDET I T EBED-0)
CNETOHERR - BRI A T EERE D Physiolab Platform (2 AhZANT
LV %, LDL. apoE MFIF. CETP, LPL DiFEMET—2ZEIZ. BENETILEESD,
ALRATA—IREETS—IREDRREICLIZEBEERFNETILEEO TS,
D Virtual Population IZXIEL T, 23— vk EEEERT D,

Pfizer EXERERAFEH,
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The PhysioLab platform

[=j Effect Diagram - Metabolism 4.0.elf
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The physiological role of glucokinase binding and translocation in hepatocytes,
AgiusT
Department of Medicine, University of Mewcastle upen Tyne, United Kingdom.

The compartmentation of glicokinase in the hepatocyte is regulated by the extracellular glucose concentration and by substrates that alter the
ncentratien of fuctose 1-phesphate in the & Atlow glicose concentrations, that mimic the fasted state, ghicokinase is sequestered in an
inactive state bound to the 68 kDa regulatory protein in the micleus. In these conditions the rate of gucose phosphorylation is less than 15% of the total

ghucokinase activity. An increase in extracellular ghicose concentration, within the range oceurring in the portal vein in the absorptive state, or low
concentrations of fructose or sorbitel (precursors of fiuctose 1-phosphate), cause the translocation of glhicoldnase from the nucleus to the eytoplasm
and this is asseciated with a corresponding increase in glucese phosphorylation. The effect of glucese on translocation is mimicked by mannose which is
also phosphorylated by glucokinase as well as by competitive inhibiters of glucokinase (mannoheptulose and S-thioglucose) which are not
phosphorylated. Various lines of evidence sugaest that the action of these analogues is most likely due to binding to an allosteric or non-catalytic site
The saturation curve of ghicose phosphorylation in intact hepatocytes is sigmoidal with an 50.5 of approsimately 20 M and a Hill coefficient
approzimately 2. This saturation curve can be explained by the activity of gicokinase in the cytopl 1 of glucokina
from the nucleus to the cytoplasm in response to precursors of fructose 1-phesphate (which cause dissociation of glicokinase from the regulatory
protein) is associated with stimulation of ghicese phosphorylation, glycolysis and glycogen synthesis. Using Metabolic Control Analysis to determine the
Control Coefficient (Control Strength) of cytopl (free) gicokinase on ghicose metabolism it can be shown that the free ghicokinase activity has a
wvery high contrel strength on glycogen synthesis (CFGET = 1), indicating a major role of translocation of glucolanase in the control of hepatic glycogen
synthesis. Overexpression of glicokinase in T by adenovir diated ghicokinase overexpression is 1 with a marked increase in
glpcogen synthesis. The relation between glyrogen synthesis and enzyme oversxpression s sigmoidal with an enzyme concentration causing half-
saturation (S0.5) in the physiological range. The high Control Coefficient of ghicokinase on hepatic glycogen synthesis explains the abnormalities of
hepatic glycogen synthesis in patients with a single mutant allele of the glucokinase gene (aturity Onset Diabetes of the Toung, type Z2).
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Patients With Comparable Clinical Presentation Can Have
Varying Disease Severity

Disease
Pathophysiology
Theme
Initial Virtual Patients athophysiology
Baseline /‘ Severity ‘

Mild -4 R === / _________________
WORER L _— e
A %ﬁﬁ """""" § ------------------ e severity _v?/ill
p N U R T e
A ACACAL A S - -
N - response
-ﬁ‘- -------------- ﬁf— ——ﬁ‘—j% ————— ﬁ‘———————————————‘ﬁf —————————————————————— (e.g. responder

o L R S L 5 por-
Severe 4 --------c--mmmmmmm-e- Jﬁ“ﬁ‘ﬁ” ________ ﬁ ___________________________

Patient Phenotype

Clinical Diagnosis 1

* Predictions at the population level require an assignment of prevalehce to virtual patients
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Disease Severity

Prevalence Of Virtual Patients Can Be Set To Match
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Clinical Trial Populations

While each virtual patient may represent some segment of the population,
they differ in prevalence
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Metabolic function

1.1

e The size of the

bubbles indicates
each virtual patient’s
prevalence score

Prevalence scores
can be computed
based on the virtual
patients’ similarity
with real patients in a
clinical trial

Virtual patients with
relatively severe
disease progression
and elevated Alc are
more common in this
trial population
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ICSB2010 Edinburgh #fZ 2010.11. 15 \E &
(10-14 Oct. 2010)

Opening: Nigel Brown (UED), Igor Goryanin (UED), Ursula Klingmuller (DKFZ, Germany)
Closing: Tony Hey (Microsoft Research)

Plenary Talk:
Steve Key (UC San Diego) — High Throughput Approaches — Circadian Networks
Thomas Pollard (Yale Univ. NH) — Actin-based Endocytosis and Cytokinesis
Luis Serrano (CRG, Barcelona) — Unexpected Complexity in Prokaryotes
David Rand (Brown Univ. RI) — Dynamics, Noise and Heterogeneity in Genes and Networks
Mike Tyers (CCB, Edinburgh) — Deconstruction and Modulation of Cellular Networks
Mike Levine (UC Berkeley) — Transcriptional Precision in the Drosophila Embryo

Sessions:
1. Applications in Medicine, 2. Functional Genomics and Biological Networks
3. Computational Theory, 4. Spatial Dimensions of Intracellular Dynamics
5. Biomedical Simulations, 6. Understanding the Brain Function
7. Computational Methods and Tools, 8. Cell Signaling Dynamics
9. Systems Biology in Health and Disease, 10. Parameterising Proteomics
11. Biological Rhythms, 13. Engineering Aspects in Systems Biology
12. Combinatorial Multi-scale Systems Responses in Biology and Medicine
14. Systems Biology and Metabolism, 15. Systems Science behind Medical Application
16. Biological Noise and Cellular Decision-Making
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EHEMA

t1tzy2 321 Chair: Godon Mills (MD Anderson), David Harrison
“ Applications in Medicine”
PS1.1 David Harrison: Systems Medicine: The Dawning of a New Age
PS1.2 Gordon Mills: Systems Biology Approach to Personalized Medicine
PS1.4 C.Sander: Models from Patients: In vivo Reverse Engineering of Glioblastoma Tumors
PS1.7 Dana Faratian: Can Systems Biology help us improve Care for Cancer Patients ?

tv<i,322,32 15— Chair: Dr. Pierre De Meyts (Novo)
“Systems Science behind Medical Applications in Industry”
EEXHDOREMGERETORRMEZ = (B~4EFIZLER), AFZVIREZHL TS,
PS15.1 Novo Nordisk Steen Ingwersen: Mechanism-based to Data-driven
PS15.4 Pfizer  Neil Benson: Systems Modeling in Drug Discovery
PS15.5 Bayer  Lars Kuepfer: Physiology-based Pharmokinetic Modeling
PS15.6 Novartis Mach. Matthias: Systems Approach at Novartis -- From Targets to Patients
PS15.7 Novartis Schmidt Henning: Crinical Trial in Hypertension

(AARTIE, BLOT—E0EZH . ZIHDBZZINHELL, KIREERBRE R TEIALNDE,
FIVIRT—EANLREREANTZ/NNRDIA YN T—DFTIZESTULVEL, -FERIAVE)

BT EFARELN)—F—1& (P]) [CE-TETLS,
Julio Seez Rodriguez MPl—Harvard—EMBL

Nils Bluthgen -- Harvard
Frank Bruggeman Manchester
ZE

Workshop “From Systems Biology to Systems Medicine” in Brussels, 14-15 June 2010140
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Review Articles by Toru YAO

Bioinformatics and towards Systems Biology
Biophysics and Molecular Biology 2002

Systems Biology in Japan BioForum Euro 2005

Systems Biology and Synthetic Biology in Japan
BioForum Euro 2008
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Systems Biology and
Synthetic Biology in Japan

Groups, Projects, Developments

Succesding o the repori “Sysiems Biology in Japan™ in Bl0forum Europe in
February 2005, recent activities of Systems Biolopy and Synthetic Biology are
described and summarized here. The number of research groops that work

on Sysiems Biology is increasing sieadily in these years, although noi

so rapidly compared (o ihe USA and Europe. Thus, Japan is now
seeking for a new direciion. Concerning Synthetic Riology.
several groups are focusing on developments and appli-

calions with unigque approaches.

¢

There are big movements in the genoma’
post-genome era, “From Molecolar Biol-
oy to Systems Biologny™ [1-2] towards
“Synthetic Biokgy™ [4], and Japan has a
long history in these Gelds.

In 1995, M. ltaya proposed the “Ge-
nome Engineering” at the Mitsubishi
Chemical Life Science Institute; and the
“Accelerated Evolutionary Engineering™
project, headed by Y. Fushimi, under the
NEDO {New Energy and Indusirial Tech-
nology  Development  Organization)

started in the same year: In 1906, the E-
Cell project was launched at the Tomita
Laboratory at Keio University, and the
development of the KEGG began at the
Kanehisa Laboratory at Kyoto University.
Two years Iater, the Kitano Symbintic
Project was lmmched as one of the ER-
ATO projects of J5T (Japan Science and
Technology Agency). H. Kitano used the
word “Systems Biology™ in this project
for the first time in the world.

All of these activilies have been con-
timuing or expanding until now, and a kot
of other projecis or research groups in
various Belds staried within a few years,
for example the Leading Project for Hi-
osimulation and the Genome Network
Project

Japan played an intermnational role in
thess fields, and several important meet-
ingrs had their premieres in Japan: The
first KSB (International Conference on
Systems Riology) was held in Tokyo in
2000 and the first RKTK (Receptor Tyro-
sine Kinasel consortium meeting ook
place at RIKEN Yokohama in 2005, In the
same year, the first Annual Mesting of
the Metabalomics Seciety was held in
Tsuruoka, and the first FOCSE (Future
Challenges for Systems Biology) Work-
shop took place in Tokyo this February

In December 2004, Japan welcomed a
delegation from the USAWTECD (Waorld
Technology Evaluation Center) which
conducted a survey on Systems Biology
in Japan [5].

BMOforum Europe 04,2008, pp 13-15, GIT VERLAG GmbH & Ca. KG, Dormsbod, Germany v gitverog.com  www, PRO-4-PRO.com
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BARDVATLNAAOAD—DOBE  ostspc LA—k Nov. 2010.

HS/PGWG2011$i & &)
@ =S
BEDEY ., BRIIVATLNAAOD—DORE T, HRICHKERMLZZREIZFERT-L
TET=, T TIZI90FERZFEIZ, ABFMNERATOD L AT LNNAAOS—TOD Yk
ips . EAMNE-Cell7ODIREIRO TV =L, EANRBNRD TS/ T—4
RN—ZXKEGGDRHFEEZHED TLV=, BIZ, 2000FENDE—[EICSBO R, F—
BIORTKaVY—L 7 LDOEER#E(2002), F—EIAFROZIHIRAEHFESEDEE]
i (2005). 5 —[EIFCSBMD R R BA{E(2008) % & . A EFHLWLWDBFEUIVIRNT
=1-, B(Z2004FK(Z(X. KEWTEC (World Technology Evaluation Center) @< X
TLNAAOD—ERAEFAZNZ TS,
COFILEEEMGEREICERHLT RO LSOV RATLNMAOD—ZERHY
HERMBEKRELTIIMY EITENFEATLI=, ZOHR T, COMBEDLILEIZH
HoO=EINZELTHD, TNDLETII2~3FETEREIZHTETWAFH LWL EIZEEZD

BT 5o
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@ EBHHEITIL—F

(1) ALBTIL—T (SBI)
BT IN—TIEEICHRE)—F T 5EEZL TEF-, ERATOT R T (1998-2003)[Z#t = . 2004-2009D
CREST7RYIHUNTHEZEHIT. ZDM L R TL/NAA4 AP —Y—)LSBML, Cell Designer, SBGN(Graphical
Notation) 2 E DEFR L FRFEHAEL, Tz ONAFRRBHDEE, KEXRERVNT—IRKIDER.
WO AT LNAF A —DOMRE (FLAAMORFIEMERIST =D DBEBENT) RE LD ARBRETH
F= L T3&7= (Science 2002, Nature Review Cancer 2003, Nature Review Drug Discovery 2007, PLoS 2010* 1th),
47U TE7[EICSB(2006) D& ERE . AT LN\AA DD —DFEEEET HFCSB(2008) % B IR THIMEL
f=o COME. LEFILEIZICSB DHARE TORMEIZR AL, F10E =5 (2009,Stanford) TIXZ D REDINE
FHEEINFL AFJIL—TOHEE. BEMHEBEHETMRADOEMT,. CNETIZBFLAMEEHLT
LD, LEFILZ DIHEET. 2009F D Nature Mentor EZZE LT=,

* T.Shiraishi, H.Kitano et al; Large-scale Analysis of Network Bistability for Human Cancers.

PLos Computational Biology 6, 1-12, July 2010

(2) BRTIN—F(BX)

BBV IL—TIEEICHFIZEERF-AEER T TE =, FEEICREUVBFHA(1995-)IZ8hH =12 IMBET
JLE-Cell DRFEERBIE 51012, 2000F I B FEXER T L —TErab Uiz Eint Rl 2 MR AT (M) %
L1z, CCTRFESh-EHMAZRO—LA FRAMT(CE-MS) &, ZDRERERBMDEMICFEREL, /N
AFAI—h—1RREEZLDARIZFEHLNTIVS, ZDR 20055 (121E., FE1EIMetabolomicsE g EZF ML
tzo IEICHAD AR O—LBFED KBTI H>TLNS,

FRKGEORENE GTF/VvITINATI)—DORRELRELGERD—DT. ChoZE ALV X T LN
A0S —HED R REZEFKKRLTLVS (N.Ishii et al, Science , 316, 593-7, 2007) , FEEEE o=/ N1 A EEE D
4 ER#TOERBIEIZREIF =52 (T.Ito, Metabolomics, 2010)%>., 4°/ L T2 D FHLL VAT (M. Itaya et al.
Nature Methods. ,5(1) , 41-43, 2009) D RN HY . SEOREERNEAFEIND R—LRX—CDHARNATME
RHICAHEDBHNBNEINTUNS, ERTIL—TDRRKDFHIE. ESTHAS. ZLDOEMENMEBFLH/X
EHREL,HRIZHERLTLS,
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(3) AT IL—T(FEX)

EAT IL—TIXBLMNS(1995-) RRANT / LBERICE TANNRADITAHEDEEMFZHL . ERrGR

BNR) TAT—FR—XKEGG DRAFEFIEDT-, TDER. KBDOATEL T FIVGEIINEFE/NRD
ITADT—R%=ZLDEYERHREZERTNE - BEHL. STIIVATLNAAOAD—HAED-OD R D
WHNBT—AR—RELTHERIMSERBOON TS, RIEITEIZIEEYIER- BEFELOBIEDR LD T—4
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Thanks

Everyone

Anyone

Respect
Everything

Anything

Enable

I play tennis once a week (more than 30 years, 1500 times)

I do have strong curiosity in living systems.
-- Congratulations for Darwin’s 200/150 !!

Mar. 2009 Toru YAO 163
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