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G-TeC Report
Systems Biology: International Trend and Future Vision of Research and Development

Executive Summary

The current report entitled “Systems Biology: International Trend and Future Vision
of Research and Development” summarized an international survey research of “Global
Technology Comparison (G-TeC)” executed by Center of Research and Development
Strategy (CRDS) of Japan Science and Technology Agency (JST), at the request of the
Ministry of Education, Culture, Sports, Science and Technology (MEXT).

Systems Biology has a deep relationship with “Dynamic Approaches to Living System
(in Japanese, Seimei-Doutai Sisutemu Kagaku, 4=y B HE ~ A 7 A 52 )”, which has
been dedicated by Life Science Board Meeting of Council for Science and Technology at
MEXT, as the fundamental biology field to promote “Life Innovations”, an important
topic of Japanese science and technology policy. The board meeting established a
working group in December 2010, and then issued progress report for the strategic
promotion of “dynamic approaches to living system” in July 2011. In the same year,
MEXT established Center for Quantitative Biology at RIKEN and also started PRESTO
(Precursory Research for Embryonic Science and Technology) funding program managed
by JST. Based on these policy backgrounds, this international survey was carried out for

following two purposes.

(1) Analyzing opinions and evidences to identify a definition of systems biology as
well as its containment relationship across various research fields and industrial
applications, for suitable coordination between system biology and “Dynamic
Approaches to Living System” research field.

(2) Analyzing examples of human resource development and graduate/under graduate
educations related to systems biology in abroad, for further discussions about “how
to develop human resource to promote “Dynamic Approaches to Living System”
research field.

After interviews with international researchers and scientific administrative, web-
based world-wide analyses of peer-reviewed publications as well as funding information
related to systems biology, JST-CRDS summarized the result as follows:

(1) In a global context, systems biology can be defined as “a biological concept of holistic
approach to living systems rather than the reductionism approach at molecular
level”. It contains two different types of approach, such as “data mining of large-
scale, exhaustive data sets, which are static descriptions of biological phenomenon,
using bioinformatics” and “mechanistic modeling of complicated biological
phenomena”. It is also extensively considered that these two approaches would be
connected to develop further procedural theories to understand more superior level
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of life phenomenon. These concepts and definitions mean that “Dynamic Approaches
to Living System” in Japan can be explained as similar research field to “Systems
Biology” in the global context.

The approaches of “mechanistic modeling of complicated biological phenomena”,
will be further progressed in next 5-10 years, and then both two approaches of
systems biology described above may cover the most of elements of life sciences in the
future.

It 1s also considered that, in the views of industrial application, systems biology
may contribute to identification of suitable medications for individuals or specific
populations of patients as well as for the tool development useful for implication of

preemptive medicines.

(2) In abroad, many of university researchers recognized the importance of
undergraduate education related to systems biology. It is also suggested that
earlier learning of disciplines outside of the traditional biology, such as physics,
mathematical sciences, and computations, more successful establishment of systems
biology education in long-term (in other words, one can learn biology enough even
in the graduate or later period of academic career). Therefore, the university should
provide various and flexible opportunities to experience the disciplines outside of
the traditional biology corresponding to diversified educational histories of students.
Several universities and institutions also have activities to educate and promote
systems biology for high-school or lower academic grades of students.

Most of researchers recognize “the Artist”, who can understand and practice every
discipline involved in systems biology as the ideal. However, it is also recognized
that such an “Artist Education” is so difficult. Therefore, their realistic way is the
education of “Broad, Balanced. Bilingual (3B)” researchers, who are able to learn
broad knowledge across their own original and biological disciplines, well-balanced,
and bilingual between those. For industry side, they prefer to hire “the Specialist” of
specific discipline rather than the “Artist” and “3B” researchers to organize a team
to deal with systems biology. But it still widely recognized the importance of “Artist
education” for future leading scientists to further develop systems biology.

By the investigation of research, policy, and funding trends in key countries in biology
field, most of those countries developed the strategic plan to promote systems biology
based on their own analyses of the potentials of systems biology in early 2000s, and then
started concrete funding in the latter half of this decade. The United States has kept
their priority in both quantitative and qualitative aspects, by goal-directed strategic
funding by the governmental funding agencies, such as medicine, national security, and
bio-energy purpose. Followed by the US, the United Kingdom and Germany developed
strategic funding schema for medical and bio-energy innovation. US and UK also
focused the establishment of educational framework in both graduate/undergraduate
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programs for the human resource of systems biology. Other key countries in Europe and
Asia lag behind these three in terms of the strategic funding with concrete research

goals.

Taken together with above results, JST-CRDS would provide following strategies for
the implementation of the “Dynamic Approaches to Living System”.

- Regarding to the relationship between “Systems Biology” and “Dynamic Approaches
to Living System” in Japan, the latter one would be involved in the “Systems Biology”
in the global context of life science. Therefore, currently one does not have to integrate
two terms either redefine the term of “Systems Biology” from the standpoint of

enhancement of international competitiveness.

+ Taken account of enhancement of international competitiveness as well as the
recruitment of international researchers, it would be recommended to place the
reinforcement research fields of “Dynamic Approaches to Living System”, which
will be funded more by the MEXT and related ministries in next few years, as an

important element should be strengthened in advanced “Systems Biology”.

+ For further human resource development of systems biology, it is needed to have
broad knowledge across biology and their own research field(s), to be bilingual across
those research terms, and to execute well-balanced research and development. In
order to support such human resource development for organized reinforcement of
international competitiveness, the strategic plan for “pie-style researcher education”,
which is recommended by the MEXT Working group, should be crystallized as soon as

possible to be formalized in graduate/undergraduate educations in Japan.

* The education for system biology researcher would require the curriculum committed
by many researchers from various scientific backgrounds consistently. Therefore it
1s important to establish such that educational program inside of considerable, well-
organized universities (indeed, the educational program related to systems biology is
usually formalized in top-ranked, powerful universities in US and UK, in which there
are already established collaborative educational system across medical, science, and

engineering schools).

+ Opportunities to experience “life sciences approached by a team activities” such
like systems biology should be provided as earlier as in the undergraduate program.
Ideally it would be better to provide such opportunities in high-school or earlier school

educations in future in Japan.
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B PHYSICS .
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RRE

(LA 10 FEEKISS U VSN =C D H D FEEL A

A1.2. BEBERE S DICMRFREICEADDENE DM

IR ST — 2 OHEERIN D, VAT AR Fu V=T A EWEEBES AT D &
Ezxbhd, KE, HlgE LTORM, KE, R, 772, FIE, S 5IZHREAE
EATS T2 U R — NV ERGIT, 7 =T A NEOABRE RO GITCHAAEIC L - TS
LiztERE b L2, BET 205 OHEEESR-OCM R R E 02 £ & iz,

<KE>

KESEMEF THED, T4 7 A = A5 IT 5 G eRd moikiL, ESrfdt
92T (National Institutes of Health, NIH) T 5, AjHA TIX, NIH O A7 A
A F v Y —CBE T DRI O HEREIZ oW T, NIH O 7 — % ~X— 2 RePORT
(Research Portfolio Online Reporting Tool) ™ —/L RePORTER 7> 5 15 5 417- ., [ Systems
Biology| % % — U — FIZFRONAMAESRIREOT —F &b L2, ohixiTieoTz
Ty XM A12.1 TR T L 9 i, NIH Tid, 2012 48 3 A £ Tlz, At 7814 o B RE .S
FHUCEIR S A, MK $2.5billion 23 & ST (NMEE, MERESLZ 5 TRy
KRR, BRI B DR 2 2D & 2007 FE0 HERPGRBE O R A K <#BmL.,
B — 7 IRFIZIE 2600 {4 H 2 TV ey, 2011 AE ORI EUE 1500 12 EIC%E HE W T
Wb, BRPGREDER 7T Nl 2D & EOZL < IIMFEE R R O

3'http://projectreporter.nih.gov/reporter.cfm

CRDS-FY2011-CR-04 FRIATBUE AR AR RS MRt 24—

X—-QDCD'UU:DI



Appendix

A 1.2.1 NIH 4 &35 B9E € (Research Project Grand) MDEFIRIFINEEHID E RIS
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(RePORTER IZ# VT lSystems Biology ] #F—7—RIZHiH S =S S5 MR E £ DERINEEHEHE(Z.IJST-CRDS 1ERk)

KA 1.2.2 NIH#E5%HESE (Research Project Grand) ?

FHT 50 MERFRIRBREG RO FERIMERS
RIREHH
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| B
D Small Business
2000 1 ] R21
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T, RO, 7o HNTZNETROLFIRFFHDORWH LML L7 PLE AR E LT
R21 &2, BABAFRERRIE 7 7 FTHYH ., T O BREEEED 70 — 80% %
HOTWe (MA1.22), ZOfM, HFEEIC LD EELESCHINBILE 7T 5 Small
Business 77 ' b, B OPI N T v =/ FEMATINEGETE 5 P01, X 520,
National Centers for Systems Biology D& o % —J&EEE & 77 b AL TV Al
ik S FE[EFFESEKT & O T TEH S D788 Ub4 I X 28GR EN A b7z (NIH
D7 Z o MEBIOFEANZ SV TIE NIH @ HP N Types of Grant Program # &/ %), %
7o, WO EYGREORMIEN G | 230 HEORFFFHFE & | 300 1R DOIRERFNE D FEAED & - 72,

I 5T, NIH NE®ALT L TWAIFZEE R, ED X 5 i Jeb Rk A4 3 51 lFf > T
WA 2y, NIH 22 T O e RRI ORI 2 i~ 72 & 2 A ESE S AT (National
Cancer Insitute, NCI). SR =52 FT (National Institute of General Medical
Sciences, NIGMS), = L CHEH .7 L /L ¥ — « @Y JE M 98 F (National Institute of
Allergy and Infectious Diseases, NIAID) o % £8 R 4420 H3 1000 % 8 2 T\ 7= (F
A1.2.1), = o, [E 7.0 i #&E 4F 22 F (National Heart, Lung, and Blood Institute,
NHLBI) . [E 205 R - H b #s - B R IW A8 57 (National Institute of Diabetes and
Digestive and Kidney Diseases. NIDDK) &% < O BEZEIR L TV D Z & BB LT
>77,

I D AL ORI SLE T DAFERRERISIZIB N T, AT AL AR YU =R ED
Xl EFshnTndnaEii~<7-, NCI Tix 2007 #-12% % L 7= Strategic Plan 45
FZBWT, DA TERFIEORRBICA R - HMBHR 2L L TOT AT AN
Fu P — O IS R LTS P, £72, NIGMS Tl 2008 420 Strategic Plan
WZBWT, BiFFaIa=7 012 LT WREENELT D) MiEXE <, RET
HY . Do, IRFLR IS ATRENED B D KBUENFOHERE D —Br & L T National Centers for
Systems Biology F#IZOWTE K LTS, &5, NHLBI Tl fsFE 72 & QN RHE
BEDAERBERED T LSV DBRIC Y AT DAL A0 =D FEO S L2 58 A P (2o
T. 2007 #® Strategic Plan THY EIF T35, ZHN 6D ZIZUH & LT, NIH
WZE DV AT LA Fu U —HEEOIE L ZRE T O RN SN IEE O B
IR A~D 7T MSEDBEAIZRD . S 5ITE, 29 LIEERISIZEE S0 T Request for
Application (77 > MEZEIZIWTHESE L7 WIFZEBH SR 2 . NTH S /MEIFZeE 1A 1)
(CHEIT DINRICE) BEELSN, TS T DT, Y AT AL Ao —IZxdd 5%
BN ala=T 2RIV TEE->TEbo L Ebis, NIAID (2B L Tk, BIrR
HI 72 & BT EIE~DF K372 b DD | EYHEER 72 & KT R B DOBFFED T2 D12,
VAT BN A U —OIER DN EREINHEA T, NERIFIEATIC & BE S AR E S FAE T
HZ LB, A RLT y THICIREINE, BIREDR L RoTnDH I ENREX BND,

ZF D, NIGMS Tl, AT AL F o —D% k& ANMBERDTZD DY 2 —Fikk
DRRANLCEE - HEET 572D, 2003 4|2 Centers of Excellence in Complex Biomedical
Systems Research National Centers for Systems Biology & 9 7’1 77 A& FBE L,

%2http://grants.nih.gov/grants/funding/funding_program.htm
http://strategicplan.nci.nih.gov/pdf/nci_2007_strategic_plan.pdf
3*http://publications.nigms.nih.gov/strategicplan/strategicplan.pdf
http://www.nhlbi.nih.gov/about/strategicplan/documents/StrategicPlan_Appendix.pdf
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34 bo

Harvard University & MIT (Z 5 4E[i] THZERY $16million ZHl 5y L7z, & D%, 2008 4
£ b P50 D H2E National Centers for Systems Biology ~ & 8. BIfEIXAER] $2million
ZSHEMEVIHT, LFD 13 OMBICE SN E ) ST\ 5,

@ Center for Cell Decision Processes (MIT)

@ Center for Complex Biological Systems (UCI)

@ Center for Genome Dynamics (The Jackson Laboratory)

@ Center for Modular Biology (Harvard University)

@ Center for Quantitative Biology (Princeton University)

@ Center for Systems and Synthetic Biology (UCSF)

@ Center for Systems Biology (Institute for Systems Biology)

@ Chicago Center for Systems Biology (University of Chicago fi1)

@ Duke Center for Systems Biology (Duke University 1)

@® New Mexico Center for the Spatiotemporal Modeling of Cell Signaling (University of
New mexico, i)

@ San Diego Center for Systems Biology (SDCSB, UCSD ftt)

@ Systems Biology Center New York (SBCNY, MSSI fit1)

@ Virtual Physiological Rat (Medical College of Wisconsin)

F A 1.2.1 NIH4Ep%5%r0& <% (Research Project Grand) @
RINGEEUHO LG 10 BRERICE T 2 ERHER

S AT

BIREE | NCI NIA | NHGRI | NHLBI | NIAID | NIAMS | NICHD | NIDDK | NIGMS | NINDS
2000 1 0 0 0 1 0 0 0 0 0
2001 1 0 3 0 2 0 0 0 0 0
2002 2 0 2 2 2 0 0 1 4 0
2003 0 0 1 2 0 1 0 1 5 0
2004 1 0 0 1 0 0 0 3 5 0
2005 0 1 0 1 2 0 0 1 8 1
2006 0 2 0 5 1 0 1 1 10 1
2007 115 23 10 106 88 32 27 66 106 42
2008 234 32 20 151 193 45 48 72 193 86
2009 440 64 38 349 350 85 100 166 466 128
2010 162 18 13 94 180 31 57 124 196 46
2011 259 36 213 0 229 96 45 120 213 85
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SR A Y E S - A2 W) T 52 HF S92 AT National Institute of Biomedical Imaging and
Bioengineering (NIBIB) +. NIGMS & [A] £ (2, 2005 4 |2 Haward Hughes Medical
Institute (HHMI) & 4:[@¢, HHMI-NIBIB Interfaces Initiative &5 7’2 77 A& H
FIF. 4 [ D Trainning Grant % UCI, UCSD, % L C University of Chicago 2255 L
2, W LB OB REIR O A B SR & FEM LT EEAH D P, S hiz, E R
DOHFFEATOEL Y LA LIFMZ, NIH Road Map Initiative (GEfHIE JST-CRDS [HEE~X > T
~—F 2 U E TRIERFTE ) SN 7 g A (2009) T, 2 b ONCHE L (2010)
ZM) 12X % NIH Common Fund # (WFZCRTEERTHALD 7' 0 = 7 NMFFGET T 0 N &5 Tp)
TlX, VAT LA a0 BN 72 © NS EREIR A~ DR E T
QAT

B ERET DHE, NIH TiE, 2000 FRO T AT AL Frd—0R) I E D
FRIENA 2 8T U, HEE T R S A gE Ik & B 3~ & AT IC BE 9 2 kK 2 72 T7o 4%,
2006 -2 A7 DA HY IR TR G RIS 2 i L C, SR AHEL T LB X
biLb,

NTH LIS O FRBUMRES A K O FF R = X = =7 o MARIZ 3817 2 WF2E R JE kg
ERCHRD L, 2B E (National Science Foundation, NSF) 73, BioMaPS & \»
. EWE, BERRS, S, £ L C LFROBERERONEEEHET S T e ST AR
AL, 2012 4RIZHAAE $76 million OBFEEE A2 TEL TV D Y, Fio, KB T 7
— (National Sciences Academies, NAS, K[E DR ZITEHIEBIICEORIES 217 5 729DIZ
1B & 7= 3 FIHA National Academies @ 9 H D —-2) 1% Keck Foundation @ BhEkIC &
% . Keck Future Initiative (BHZFRU7AFZERAFE A, B O EMET LV —2 2 a v 7T X
STHH, NEDT T v aT v 7 E K> THhOLAFEREOZEEITIFEE) OFT—< L
L T, 2009 4EiZ Complex System (74 7% A = A5 % ETe), 2010 4-(Z Synthetic
Biology., % L T 2011 4£|Z Imaging Sciences &, ¥ A7 A/3A A1 U —(ZBHEO I
FesEIk A2 B Y EiFCung Y

F7=. EP#%RA (Department of Diffense, DoD) #z | ™ Defense Advanced Research
Projects Agency (DARPA) (21 Defense Sciences Office (DSO) Tid, H&MFFEREIELD
— DAY F BT, 2005 FED L EREEIZ A 7 & PR, (EHEE LEEORE
WFFEZ2HEdE LT 5 2, 2009 47025 1% [Bio/Info/Micro Sciences] &\ 9 St A= fHF2e
Pz B W CREEMEE OMFZEBI R Iz &E L L T\ A, TRANSFORMATIVE SCIENCES
EWVORETITAERK () AP ONTONERE 2, IR EICHIT TiT-> T
W5 B =x ¥ —4 (Department of Energy) . /3 TEREIBAZEICE T 5T AT AN
A v D—FTE~ DG 2 TR BRI O PSS T D

SHRBRICEEL G2 5Bz 0028 L LTE T 2o008% T 6d, 7,

http://www.hhmi.org/grants/institutions/nibib.html

9 http://crds.jst.go.jp/output/rp.html#m2-1

BEIHRESA 7Y A T A% D < BDRIMECE DI R —KEERINCB TS by T4 O MERERREGIC— AL B 5tE .
25:147-158.2010.

% http://commonfund.nih.gov/initiativeslist.aspx

“Ohttp://www.nsf.gov/news/speeches/suresh/11/ss110214_nsfbudget.jsp

“Thttp://www.keckfutures.org/index.html

“http://www.darpa.mil/WorkArea/DownloadAsset.aspx?id=1771

“http://www.darpa.mil/WorkArea/DownloadAsset.aspx?id=537

“http://energy.gov/sites/prod/files/2011_DOE_Strategic_Plan_.pdf
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NAS D4z 12 & 5. National Research Council 7% 2009 £ # &5 & A New Biology for
the 21st Century % %# LT\ 5 ¥, Uik EIZB W CEFHIEATCHEEFH Y — 10
HEILL > T, THIET UV RRROERENPES, VAT INA Ao —NHERL Tz
ZEEEEZ, LTOXIICGHEEREL TS,

Systems biology seeks a deep quantitative understanding of complex biological
processes through dynamic interaction of components that may include multiple
molecular, cellular, organismal, population, community, and ecosystem functions (> X
TANL A=k, RO, M R M, R E LT ERERDEREZE]
a9 B HEEDBIHIHANEHIZ L 5. MR EY) FHIEFEIZ D0 T, ELATRIRIGEERE (D
HE) ZRDOTID) .

National Research Council 1% 2010 F1Z & 12 & & Research at the Intersection of
the Physical and Life Sciences % %¢3% L . diversity (ZHE:) & complexity (FEEME:) 28l
TA T A ALY FORET HAEHEEIZ AT T, LD 5 2O RKAEHkEL (Grand
Challenge) FREEZZ'E L7-*,

@ Synthesizing Lifelike Systems (A {AERD > 27 A DOHERL (HH))

@ Understanding the Brain (MO FRfE)

@ Predicting Individual Organisms’ Characteristics from Their DNA Sequence
(DNA B2~ & OfE R O FFECT 1)

@ Interactions of the Earth, Its Climate, and the x Biosphere
(HuEk & XM, Zhk7eEWE & OFEEAEH)

@ Understanding Biological Diversity (ZE#Z4EMEDFLAR)

<BRM >

MR D = 70 & A Sy fLAR I R & B £ @ Framework Programme for Research and
Technological Development (FP) Th 5, £/, £OEE/ D HEOREITIT, BN
ZEENTE A RGOl Bbhbo Tnd, 74 794 = A58 OM5E « FiilvBA
\ZB9 L Cid. European Strategy Forum on Research Infrastructures (ESFRI) &9
BREHAR 2S5 BT\ 5, 2002 412 ESFRIIC L 2 #mm S BHAG S 4, 2005 4F12iE, #K
JIZE B 2 D Seventh Framework Program for Research and Technological Development
(FP7) IZHBWTHELEMICERE TS EBHINOMET BB E D . T ORIRD 2006 4125
KLl — vy AP ECRmENEZY, n— R~y 7OF O, Biological and
Medical Sciences (BMS) 73HFIZHBWT, AT AN A v—R b NNCERK (k) &
WyEm s EBERE S E LTHRY EFonTtngd, Zoa— Ry y FI2iks5%, FPTIZ
¥\ T i Biobanking and Biomolecular Resources Research Infrastructure (BBMRI) .
Upgrade of European Bioinformatics Infrastructure (ELIXIR) %28, v A7 A A 4 11

“®http://www.nap.edu/catalog.php?record_id=12764
“®http://www.nap.edu/catalog.php?record_id=12809
“"http://ec.europa.eu/research/infrastructures/index_en.cfm?pg=esfri
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U — OHEE AR F R E S 7z, 2008 FRIT, T D OMERRR AN R FEAR & 52
BERLEL LT, 2010 4EIC e — R~ v TRWET S, VAT LS Fa U—ITRH L
7= Infrastructure for Systems Biology-Europe (ISBE) & 9 FME#EfH 70 v =7 FQS
VHEFONDZ Ll o= Y ISBE X, LTFD 3 SO HEZEITTEBY ., 2012 FE15
2014 % Preparation phase & L THZHE 6million, & D% 2017 4% T® Construction
phase |2 B Tix, #%E€ 300million D& 47 FPT Ll S b, <+ O IL4F M
€ 100million OEHE B OMELRDBSVLEIZR 5,

I. Interconnect hubs of technological excellence in Systems Biology, offering the best
European research expertise, and experimental and modelling facilities, necessary for
systems biology (A7 AL A1 ¥V — OB A OEEENT ZREEE L, AT L
A Fa P —FRI LB BN BB Chem OAFFEEREE & R - 7 AMEHO 7 7 U7
# RS %)

II. Establish and make available repositories of data and models (F—% £ ET /LD LY
A B U —OREE L 2L

III. Enable real-time connections within and between components of (I) and (II) and with
external ‘user’ laboratories, through the provision of high performance connections
to existing high capacity electronic network infrastructures (F& 7-1815 #g D FARF A |
REOIEK, HEEOMILIZE D, T & I OFEE, S DI —F —DEBREGEH
(2 F 728 B FERF )

JST-CRDS Ti%, KM ZEEBE S O ZHEMBORICBE T 5 1 #H M % % — £ 2 CORDIS
(Community Research and Development Information Service) Z T, v AT L/ A
Fu O—BHIRIIZ R o 72 2000 FELARRICEf S 72, FP6 b NZ FPT IR 5V AT
LA Fu U—EORIGREERE L Y, BiC, 74 74 =R BRIREZEEO
T2 HAFSEIE 0> T % Health #e, Bt ZEBH S IR O HEME A 1 5 IDEAS #, %
LT, BEFEEDOER A 5 PEOPLE #ZEH L, ZOERMB A B T2, O HE,
FP7 DT AT LA A v O — 3R HEERRRS (2 0 A E 40 CTUIRE, BRPGREE)S
W L TRV, KE NIH OB E & — 8 LizEmn s bz (X A1.2.4), Health
HZEB W T, ISystems Biology] &9 F—U— KT SN 2y =2 Mi 2011
FEFETIZ 100 thEd - 7223, T OBIRMEIT FP6 TiX 2005 4£4 ' — 7 (2, FP7 TILBHtAW)
FEED 2008 FF A4 B — 712 LTV D, f4i9ic, IDEAS #:COBRMEHIT FP7 BitAs
VB, #MA#HITCRBY., KTy =7 vagghblte ko s, N7y b
THHLAEIR O B HEHT ) 72 3B OFREIZEL D #LE 5 & W S 2N 9 22032 D, PEOPLE
PZBI L Tix, FP6IZBW THEDBHORRB A LN ho72, FPTIZBW X nE
TIZ 101 ED IR SN TE Y . BINCEBIT D AMERBEA TS Z EE2RLTWN5,

“®http://ec.europa.eu/research/infrastructures/pdf/esfri/esfri_roadmap/roadmap_2008/bms_report_2008_en.

pdf#view=fit&pagemode=none
““http://ec.europa.eu/research/infrastructures/pdf/esfri-strategy_report_and_roadmap.pdf#view=fit&pagemode=none
®http://cordis.europa.eu/fp7/home_en.html
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A1.2.3 FP6 %N FPT DT 5 > FMERIFRIIREEG RO FERI;HER

FIGEE SR
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B Hean
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FAG &

(CORDIS [ZFLVT ISystems Biology] ¥ —7—FIZHiHEh=-HEFNMAEE S DFIREEHELE(C, JST-CRDS /ERL)

BRI ClE, FPT D%k~ v 7 AL LC, Horizon 2020 OHEME G E OB 23D 5L
TW5 ™, 20114 11 A, ZOHEERISOME R R R SN, S%ITTHRE S O
HMIRET N ED B, 2014 0 B FTERFENRIESND, VAT AN Fr P — [T LT
X, A AT e U= 8280 T [Boosting cutting-edge biotechnologies as a future
innovation driver CEFRHIIZA J RN—3 g 28T 2 emtaoOHEE) | o foHEESE
HE LT, Ak (B AWy é L bIcliy EiFbhTng,

<FEE>

KENCBIT DV AT AL I u P —REOHEIX, B M AT 7 uy— - EYF
FF9E 2% (Biotechnology and Biological Sciences Research Council, BBSRC) 73 fH
ST &7, 20054005 2006 42 T, L% - MELRFF9E 5% (Engineering and
Physical Sciences Research Council, EPSRC) & O 3:[EH%E (EPSRC 1% 2 BIFEE DA H)
T A=YTFT 277 b (BRI X 5 ERNIMNTE T 5 45% 50 5 OBFIE D EHHISLY;
O R ERIHT 57 1 7 Z ) 12, Centre for Integrative Systems Biology #:% 7% (7.
H%H £ 40million % LL T 6 #llaiC & L7z >, 7272 L. Centre for Integrative Systems
Biology &3 5 M OFRFRfT & T, R TRIZIKRFOHMENICL > TRV Z—DHRE%
MEEFT D Z &k NTND,

5Thttp://ec.europa.eu/research/horizon2020/index_en.cfm

*2http://ec.europa.eu/research/horizon2020/pdf/proposals/proposal_for_a_regulation_of_the_european_parliament_and_
of_the_council_establishing_horizon_2020_-_the_framework_programme_for_research_and_innovation_(2014-2020).
pdf#view=fit&pagemode=none

http://www.bbsrc.ac.uk/organisation/institutes/systems-biology-centres.aspx
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@ Centre for Integrated Systems Biology of Ageing and Nutrition (CISBAN)
(Newcastle University)

@ Centre for Integrative Systems Biology at Imperial College (CISBIC) (Imperial
College London)

@ Manchester Centre for Integrative Systems Biology (MCISB) (The University of
Manchester)

@ Centre for Systems Biology at Edinburgh (CSBE) (The University of Edinburgh)

@ Centre for Plant Integrative Biology (CPIB) (The University of Nottingham)

@ Oxford Centre for Integrative Systems Biology (OCISB) (University of Oxford)

BBSRC [Z7 ¥ v v L & L COMFEHFE NS & OHEMEROSLRO =D DR — N
O T ERALA & LT BRI ARG SV E 8 Dk IT TV LN, TDOHFD—DIC
Integrative and Systems Biology Panel 7% 41T\ 5% >, % L C, BBSRC 7% 2010 4E7)»
5 2015 22T TORBFHENZ I W THEE 2 FHl L TV S EAEIRO —> & LT TR
T LA Fr =D FEHNGOMR) BRET LTS, IHIT, VAT AN FRrY
—IZREE L7z, R — L RIS, EESSA Im B b HEFIC AN A T+~
T4 7 A EYFREIROMKE, ik ELIXIR ZERRMNE A 77— VO FEIZEB T 5 FER
B2 Uiz, EHas(E LR ey o OB Ok 2 B L7 ED i b H AR
(AT 5 FTE PR EIC IR VAR TN D P,

% O fth, 2007 4 |Z The Academy of Medical Sciences 7% The Royal Academy of
Engineering & LR CHIEEZIER L. VAT A1 41 0—0 L0 KEFEDDHRIKH) 72
HEEZ RS L, ZOWMEEICBWT, VAT LA, FuY—F

the quantitative analysis of the dynamic interactions between several components of
a biological system and aims to understand the behaviour of the system as a whole, as
opposed to the behaviour of its individual constitue (fAEEIKDIELEFE D X745 L
L CHERTERFDE DEE) ZPAET 572800, LW 2T LD < DD EE M DEIHI 21
BAEH D E ZAFIT)

EERIN, LN, EFSB~OILRLIBEAOTZOIZ, LLFOEIERERINT
Wb, ThasF T, EFESE (Medical Research Council, MRC) Tid, v A7 A
NAFa V—DEFFH~OEBIZ OV T [Systems Medicine] & W9 £z #81F T, 4f
e B AL LTS T

@ Establish a number of new major systems biology centres in the UK (END#H L

WKL D FRAT)

@ Additional investment (41 10 4Ffi] T £ 320million DiENNEE)

@ Interdisciplinary research environment (ZZFSH0 72 BFZEERBE D F (i)

@ Interdisciplinary skills ~ (CEFEHI72 2 % L DEF)

Shttp://bbsrc.ac.uk/organisation/structures/panels/integrative-systems-panel.aspx

S http://www.bbsrc.ac.uk/publications/planning/strategy/theme-working.aspx
%®http://www.acmedsci.ac.uk/download.php?file=/images/publication/1176712812.pdf
5Thttp://www.mrc.ac.uk/Fundingopportunities/Highlightnotices/Systemsbiologyformedicine/MRCO06 1 20#P 13_424
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<KLY>

H F BT @ Federal Ministry of Education and Research (BMBF) 728 7 A 7 A
T A OB REIROE SR DR E LT AT AN, Ay —2 ] LT,
Magdeburg (MaCS), Heidelberg (ViroQuant), Potsdam-Golm (GoFORSYS) and Freiburg
(FRISYS) @ 4 @pTICHFREM R 2R L, MIEE LR L TWD ™, £z, 2006
IZ1X Quantitative Analysis to Describe the Dynamic Processes in Living Systems
(Quantpro) . 2009 %Z1% New Methods in Systems Biology (SysTec) ez ki), JEAEHF
ROHWHEL > TWND, BT, VAT LA A e P—olSHERMEZ B L T, Medical
Systems Biology (MedSys. 2009 4 ), Systems Biology in Cancer Research (CancerSys.
2011 4£ ) and Systems Biology of Health in Old Age (GerontoSys I & II. 2010 47 &
22011 4F) 7 Z v MEREE SN, S 612, =3 /X —48p L LT, Systems
Biology in BioEnergy (BioEnergieSys, 2008 =) <> Systems Biology in Microorganisms
(SysMO I & II, 2006 472 & TMNZ 2009 4F) . K VAR, FEA e mFJEsaik 2 Al L A
I _— 3 VZJEBT 5 72 @D Systems Biology Research Approach in Biomedicine and
Other Fields of Innovation (ERASysBio+. 2009 4£) 72 EABHtA SN TWD P, —J5, #F
FEL ALy % 1D BNSTATEE N Tdh %5 DFG ITIZWIRIZR Y AT LS, Fu O —~ DR
BRSO D 7T o FRABEHRICB W TIISE D 2 ENTE o b DD, 2009 4
IZAEE (HERK) W OBUKHA & Z a2 B & 2 7o HEERRS 2B 3 5 & 3 Synthetische
Biologie Stellungnahme) % KA YEETHRELTWDL Y, b0z k. FAYVICEH
D AT LA Fur—OHHE L BMBF 2N EEERIZ 3-4 FFRiiHFEE L, DFG 13 A
T LA F D CEE T D A RO B O BT SR A A ek (R AT
JRBAT 2 FRABR L TE L ERNFAR D, Fo, & OHRNE O EPYRAE L 7o FFERUER 1T
DN TIEAS BN IBIF L TS MWERH B LE 2 LD,

Z O, Max-Planck-Gesellschaft® 7% 7 > 2 ® Centre National de la Recherche
Scientifique (National Center for Scientific Research, CNRS) * & #:[F T, European
Research Network in Systems Biology (GDRE SysBio) % J#EE L. BiwfEE o #EdE 2 X
ST\ 2% %, Max-Planck il 5 ORI FEFEBIILL FO L 50 TH 5,

@ Max-Planck-Institute for the Physics of Complex Systems (Biological Physics,
Dresden) Max-Planck-Institute for Mathematics in the Sciences (Complex
Structures in Biology and Cognition, Leipzig)

@® Max-Planck-Institute for Dynamics of Complex Technical Systems (Bioprocess
Engineering 72 & O {2 Structural and Functional Analysis of Cellular Networks,
Magdeburg)

@ Max-Planck-Institute for Molecular Genetics (Computational Molecular Biology.
Berlin)

Bhttp://www.bmbf.de/en/1140.php?hilite=systems-+biology

http://www.bmbf.de/en/1140.php
http://www.dfg.de/download/pdf/dfg_im_profil/reden_stellungnahmen/2009/stellungnahme_synthetische_biologie.pdf
8Thttp://www.mpg.de/en

52http://www.cnrs.fr/index.php

Shttp://www.mpi-magdeburg.mpg.de/CNRS_MPG
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@® Max-Planck-Institute for Dynamics and Self-Organization, Theoretical
Neurophysics., Goettingen)
@ Max-Planck-Institute for Informatics (Computational Biology and Applied

Algorithmics,. Saarbriicken)

<TZ2VA>

CNRS#x F DInstitut des sciences biologiques (INSB)®. Institut national de la
santé et de la recherche médicale (Inserm)® |2 W CTHEME N HESI N TV D
f, F 7z, INSB, Inserm 72 EEE O FEE & B /3 ¥ B 23 2L [ T, A ZEHFZE Projets
Exploratoires Pluridisciplinaires (PEPS) #2350 T, Bio-Maths-Info (BMI) % 2012
D 2018 FEIC/ T TRE L CWD %, BMI 702 7 ATiE, 1##H 7=V € 30,000 D
B ATV, FRICHEERE N D T A T A U AW~ A VT F~T 4 T AENL
T7 7'u—F7F 5 FIEIC L DHHBEMORIHIIFE L8 L TWnWb, KO RKBD 7T o h
& LTiL, ATIP-AVENIR grant &\ 5| & F PI BT — LB 2 FiT 572D DR T
T MIBWTYH, 2011 FIZV AT AL Fa U—"38R T —< | ClY EiIFsiiTnd

67

o

< UHR=I>

VAT AL Fu Y= WRIICHEE T S BOR T e T MR R b DD, Fi
BAEHERI TH D A*STAR 42 T2 & 5 Bioinformatics Institute (BII), Bioprocessing
Technology Institute (BTI). Genome Institute of Singapore (GIS) % CPBdE 3 55T
BAFTEIR OHEER K BTV D, F7o, v HAR—/VEN K (National University of
Singapore. NSU) PmE7EEE T.K% (Nanyang Technology University, NTU) Tix., £#
72 ey a LIS o Tz, BIEEIROM IS O EZ A TEY . A% ORI ER S
o

KR, NTU Cik, 7V TETHHIOTERD, HEERMEL 74 7 A = A 5H0
FEFSEHEE R AL LIoFEE 7' n 77 L% 2011 8 AR SE72%, Zo7nm
77 LTI, 74 7V A =0 R e BTSRRI A B HER I ZE & RGOS T, S 72
MEFELRIET 22 & Etnal I AMEFRL, 7UTICRT 2BMERORS T
S RFFEHL s CKE O Santa Fe Institute® o7 7 ) & L CEDONBEMNLTHZ &
ZHIELTWD, BUNFOFEERERISICAS ST, ZOHMITHBEL NN L 51T,
EWVOFLEND . AR VEBIFN D DFRLESRE 2521 TR T & b RIS
HiL5H, 20124 2 AIZIZZ O it L2 [EHEE S More is Different (H ARG DY
VIRVA RN (ANKRESE BHLFMRTTNE R e — =T ) —F—) &5

Shttp://www.cnrs.fr/insb/

%®http://english.inserm.fr/

58http://www.cnrs.fr/insb/recherche/peps/peps-bmi.htm

5http://rechercher.inserm.fr/cgi-bin/redirect? TYPE=URL&PARAMS=systems%20biology&C=161&ARG=&AGENT=antib
Oot&TARGET=http://extranet.inserm.fr/content/download/15524/1 17001 /file/atip_avenir2011_va.pdf

58http://www.complexity.ntu.edu.sg/Pages/default.aspx

®http://santafe.edu/
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Te 30 440 DY, HEBE AWML 30040 /7 u— X R 7700 R) P %
BIfE L. PAMCIFEE T B —v LTz, 5% 1T ECRE 25 2, EERMICERT D0
JEHEOWEE 5-T4) [Tz, FNOBEET L (WS, £WF. EWmEs, &
BRZE) OPL (5-204) OWMOHEMELRNS, MERBROHELHE 70 7720
WL ZATH TETH D,

<fh[E>

E% HRB# 554 Z: 54 (National Natural Science Foundation China, NSFC) 73k
NIH & MOU %##ifE L, 2011 4£ L v . NIAID (ESZAeE - 7 LIV —F52FT) DA%
WEZEET & 720 . BEICHFZEAZ I D FEAE S &> 5 BEAF O Z[E L RIAFZE OB ISR 21772 > TV
Do TR EMZ 1472 30 Hot, KENT 105 R ThH D, 2012 FFLIRE, o
WEFERT & DILFIFET —~ b BIMIN TN, ZOHIBNT, Y AT A S FrY—(C
R L 7= Ze 8 2 A5 e & TPl L TV Z &R TR EN D T

http://www.complexity.ntu.edu.sg/Events/MoreisDifferent/Pages/default.aspx
"Thttp://www.nsfc.gov.cn/Portal0/InfoModule_559/31674.htm
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A2. 1 bLFK—-b
A2.1. U HR—IVICE T D BEREEENEADS 21—

O Bioinformatics Institute, A*Star (BlIl)

www.bii.a-star.edu.sg

e

KR B—  (ECFHAFIERT)

(I (ST v v HR—IVEBAT)

Wit BT ST oo A R—IVFBEAT)

fmt Bk (JSTCRDS T4 79 AT A« [REFR2I=y )
K

Frank Eisenhaber (Director, Bioinformatics Institute, A*Star)
Chandra Verma (Biomolecular Modeling and Design)

Loo Lot Hsin (Imaging Informatics)

LEE Hwee Kuan (Imaging Informatics)

Wayne Mitchell (Experimental Therapeutics Center)

@ Bll OFEIFREEETRE

BIL XM B DI IEE ~DNSA A VT H~T 4 7 A GER TN R — N &
etk 25— B AR & LT A*Star (2 2001 4FIZREN S L7z, Lo L, A*Star 7% 2007
RIS HEHEHA L, NA A T r~T 4 7 A&MFEGGE LTk, HiEL T Z &1
B, FOIyvarPRES Ebol, TO—RE LT, YU HR—AVEIRER LD
DTV AT LA Fu D—=EOTERFREICOVWTH MV IAEND Z &ilhoT, B
1E1% 4 DO (Genome and Gene Expression Data Analysis, Biomolecular Modeling
and Design, Imaging Informatics, Biomolecular Function Discovery) #ikiE L., FiLE
M 3-5 4 D FAEHFFEE  (Principle Investigator, PI) 23EFE L., #F9E &1 7> T\ 5, &F
ZREITIL, KA RIZMEEOM, KRFEGEAEDFTR L TS, ZOM, FITHER LFRIRE
i DY AR — b 247 9 Bio-Computing Center Z 5% L. BAED A X v 77 10 4 A&JEH
SNTN5D,

®BIlNoIvar

BUED BII DX v a3, £F, EESBS IR 2 50 CRtEAw 0B o
FHREENEZRT ZETH D, TDOZDIT, EmDy FEMFIIA T =X LAORIZET
L HEAEMSFTEERRTDHIZE, T LT, AA U T H~T 4 7 RAEWFROEE
HLoltEBW ANLZ EEBEREL TS, £7-. World Wide Web (WWW) H—t 2 &5
THH L5208 & OfE . A*STAR NEIKT DM E 21X LD T IAR—LVENDOA
WM, NAFA T H~T 4 7 AFGERE~DA 7 THTOXE, = LT, B0t
Sy, B, FEEAICHOFRERE LMl va b LTn5,
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@ Bll OXEEE. 1275

2007 -0 BII #E J5 #D KEsHLH 12 G O E D P 4s S iz, 2011 F8E, 1
A, A, MRS IST D 15 DY = v b T R, &FEL (High-end) ¥
8 4 5% BIL s NICHRA LT\ 5, i, BII2AFTA 9 2 X MG R AT E 2 NTU O
School of Biological Sciences Dfii¢!lZ 2 AaxiE L T\ 5, £z, h—"— L —L D
2009 725 2010 2T TO 1M T 3 5 < IO, ZDOEEIE 2010 FHF 5T 200
TINA M EHZTWD,

@ Bll (ZHBTED VAT LNA A0 —DOMERFAFKEEEILER

2001 FFD BIL XY WIS, B FMREEDNASA LA T 4~T 4 7 AZFI LD, 5tHE
AW ERRSGE S BIL CTHUY #LD 72 W R &t i) Tz, LanL., RHATH 5 A*STAR @ L
D78, by T B GEOHEEZ O A SRR ER T 5, R T R
FNEEMTDIEELZIBRTERVDOTIIRW), EWIHIBRaNE L Z—RNIZhoT-, &
Z T, BRINTHFZESR ., WFZERTEE O ¥4 4 1S C & 7= Eisenhabar K # TR ICHERE L, BII
DOWEE s #—fbl, 22 TEBEIND by THX T AIEE L TOU AT LA F Y
—DH Y FIZONWTHRFTZITV TREDEAE T X D8R & B L 7 WF7E B S kg
ENETDHE O oTe, 22T, BFEMEBERIIAR FAT v T H LD, ZORRE L
DEINTHEBRTITHE NI BNE0, LT, KRRICH LT, fMiNiZZnE bbb 7
< RAEDM, ZEMHLUI-AFEHBEEIK A RO B D,

@ Bll DIRZEER

BIL IZFT &3 2 WF 988 D3R Lo &Gl & Pilvin X OB 2 A THD L, A 37
K 770 8=NEEBRD, NAA LT NPy —TFI~DFRELEE D, 2009 4L
P\ B 2R BN 2N R DAL, 2007 4E0~ & O E MR OB N A FITKM I LTS Z
EWDD, BIL OMFFERCR DK 85% 134K & D ILFEIMIE TH D . BNV T BIT O
TV B RAERLTWDHEEZ T WD, ElEof L L Tid, Data-Driven Survival
Significance Analysis &9 | FLONABF T 28R T RBUENT 218 L TORIER O 714
PWrE1T 5 Y — L OBRESC, FluServer £ W9, B MEYIED ¥ ¢ )L A DREERE & Bis
TRAT, =S T U RT — RN E A I ORIE ATV, U7 F AR A TR L.
ZOHFEERGETE DY — VR ENFET NS, RIS, BYUEXRM T 7 ICB VTR
ERBEHTHY, SHLEEMAL TV, £, BE, Bl OFEREORYIDO A L A
v T3 Sr % SERI 41 & HEfEth TH 5,
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Bll Publications 2001-2010

80+

70+

60+

50
40
30
20+

10+

0=
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

M all papers
Oimpact>5

52% of all Bl papers in 2008-2010
64% of al BIl high impact papers in 2008-2010

Dr. Eisenhabar 12t &%

@ Bll ICHEITEAMBEREHE

BII /. 2010 4 3 A 2. NTU @ School of Computer Engineering ( #f & T 5= &
. SCE) & Memorandum of Understanding (MOU) ##J % #% (8, SCE NTU - BII
A*STAR PhD Program ##%i# L7z ™, ZOfl, A*STAR v o AR — /VBURHE I D% &
L TWABKRZEBEANT D AR T —3 v 70 Bl & HRHERIE0 % 1 A TV B KEZEOIFEAST
T hiERE LT, RERAEEZFLEIDL L TZITANT, P L E & e st
ZIToTW5D, BUEZITANTWDE AL 7 —2 y IRIOKRFREAEIL Y v T R—/VERND A
26T, MREEORFHEHE TR SN TWDEN, 7TV THEHRTENRZ,

< SCE NTU - BII A*STAR PhD Program DO#f% >
BEEER . ELRETEIZ4FME (BRRTL LT LFoELZREL &), F
2R IL 5 R (LM OB LIRRICRH L LB IR Z 7T R)
BASAL . HEEMF 2O RIS A A 7 ~T 427 A (Ph.D. in Computational
Biology and Bioinformatics)
TEE . AFESOFE L LN e L 3E
HN—ZNHHEMSE - HEEER NI, (LFFEORREE, e
T IV T EERHERY. IO FLIADTA T AL T A
TG VOB NVERNDRIR BT, B ORI R B E 2 5,

BB, A 2=IZBW T, UTOEHIZOWTHERNFE b,

BEHNE . SERRENERTHY, HHELR EIZ X 2EBEES IR, FEHEHR O
2R (ERR) NBEETHDH L&, FEAWE. M AA T~ T
4 7 AT HEOWBELDRERICBWTORENA ZEAZEHL TWD, 72,
ISHEESHICB W CTEE OB ORBEREN & 50, ITEEREHRE 25,

Zhttp://www.bii.a-star.edu.sg/scebii
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46 bo

FAEOV I N— b o BEORHEAMT. SMAA T H~T AT A, VAT LNNA A1

V— T A EE O EMSEICOWTIRAMICEN AL R LT ¥
N— hT 5 Z LIRS TIE RV, FHERTFEFATE I FAERERD DREDRK
FBIXET ONDD, EWFOMFER OGNS TH Y | W5 %2 EWOKETH
25T EITEE L, YU ARV ENOREHRIIY A = A 2H E Y B
ZERCIR (eRhBARR 7R & XD T RO @O IRZE IR 5 S BRI BLR 2 R o
NENEDZ L) ZEHMAEAD—DTHD,

VAT INAFT R = NMOF Y VTN HDLFRINCE T D EAM, HRox v

U7 R AFRERRICHGETH . 100 FERTISIERERE 72 2 #7250 Ty Ep
DZEDOHBRBERERZ RS> TWVDNTONER, FFZ, VAT ARS 4 v—
DT D & 10 FRITIT. b o EEHERAERNDO R Y N U — 7 D D)
DIy, WHEL LY L OfAE NI & Bbil o, EEICED LD
MDD D, TRNTEE LV, (BINH S ORFEHZEE L) A—A Y
T OICEE IS T A8 T, 2000 T AIZASBEIN T ADASA A
THAYT AT A AMPMEE IND0, KRFEFRE RO EICWIT T
REZITSTZERboTe, TORFZ, 1FHTZD 10 N\ONRSA A 7+
~T 4V ADHEMFZEECDH A AA T r~T 4 7 ADELEEEZ25)
VBT, NAFA U T H~T 4 7 AT D BRI OEMZE 2 — A
FTOEML, ELEEG %, R CHEED BICED M E TRkl &
DI ENBRTHD EOREMREN T, 41 ANHT2 0 OFEMEOBETF
& (Interdisciplinary learning capability) ([ZIZ[RARH 5, (LD H
BTEHFLTEHOIAET, —A— NN RE0 72 &b, ZOEAKE
LCAAFA L THT 47 AR END LIS AME2HE. #l+ 52
ENEETHDLEWNW) oD, ZOMERIWE ST T A T~
T4 7 AMETFHREEA—A N TERNOKRPICHKET HZ EIXET Lo
77
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A2.1.1 BITDIZTY b5 VAR—ILIZT

% &Y Chandra Verma K. Wayne Mitchell 5. Loo Lot Hsin K. 8+ ZxzAO—.
KB F—L)—H—. Frank Eisenhaber fif. LEE Hwee Kuan K. IUT FFE

@® Biomolecular Modeling and Design ESfFAOME 70>z 2~ b (Dr. Chandra
Verma)

Biomolecular Modeling and Design /1% 3 4 ® PI 12 &L - T, #{bAUE L OB
72T METEE W T FHBEDIRGRZ R L, & 2 /X7 B E DRSO IRELS,
MG, ®Re, AMPERE DM OARE R R BILR DRI fLA TW 5, EBRIFTEE &
(ZIERIBFTE L. BGEATREZR A A2 B L, FPRIEMGED 7 4 — RNy 7 2 7V — TN TH
BT 25 LW WFETHIEEED TV 5,

< Chandra Verma fARZEDHE >

Chandra Verma K 1% 1 > K ® IIT, Kanpur % 2& 3 %, 2% [E @ University of York T
FAL & B A%, York Structural Biology Laboratory C 13 4F [E] #F 92 L 7= #%. 2003 4 (2
Bioinformatics Institute (&L L7z, ~"E0—%7 U 7, EESGEIT. o8 )%y
R b—a . RERENT, ROSREEIE, N—F ¥y VA7 ) == TEOFELEE -
TEHEOMESMOE LS, B, /Ny L OMAEROBELZHIEL T\, BIFED
e BIE, ph3 IR, T —8, T4 7zl < OEBRRMIEE L o L FHF
e TR L < ORRE 2T T D,

< Biomolecular Modeling and Design &BFIDZ DfthD;EE) >

Z Ot PI TiZ, Ivana Mihalek KiZEICE(LATIEIC L 0 EEAE OIS & #EE 2 B
72 1L CH Y, Mallur Srivatsan Madhusudhan KII%HEAFEIC LV EAE EEHEES
KD 3 TG DIIEZAT> T\ D, ZANE S, B T PLEE,
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@ Imaging Informatics BFIDOMAE 7O TV b (Dr. Lee Hwee Kuan & 5 U'C

Dr. Loo Lot Hsin)

Imaging Informatics #5913 4 4 @ PI IZ X > T, Computer Vision, Machine Learning,
in vivo Imaging, High-throughput screening (Complex Cellular Phenotype Analysis)
R EDOFEEHNT, MRREEERE, A, IRER, REHERE, 2L TREEM TR E

ERFTER G LT FLA TV D,

< Lee Hwee Kuan fiRZEDHIE >

Lee Hwee Kuan I B - T 2 BUG, £ OB FENL R FE TRA N7 (R4 11
telp &, SRR B EEORBRAERBACTE Tz, BEIXI NI A T AMRICERYHA TN D,
MBS TR - CTE ok, HINIEBEZ AT A T r~T 4 7 ATEHATE 5 —F, 4
WP I IR M N EER T SAH Y, REBNZE LD, NI4T AWF5RICE
WTIRERRIE S E D a TR — g URSRETEN, RONITEIRE & OSFEICE T %2 LT,
AW HEEOFAIE LT, Bk LT IESHE (Confidence) 1X72< 7 Th— %
EHALET (HFREEDHALHTRT D)) LI ZEZ20LRTTND,

< Loo Lot Hsin fAREDHIE >

Loo Lot His KiZA A=Y I BondfEWmE b LIl 7 = ) A4 T EIEET DIRT
Fiilt Complex Cellular Phenotype Analysis (ZHU YD A TV 5, FEOE GG %2 ¥ o /8
7R mRNA DT —Z LRETELLOICTHI LT, Y7L~ T, ALK
HI=Y ORFEDOE S FHEE (o Fa—T7 V0 7RE) of, >FVEEZERITLL
R, BHDO T TN R DR E T AR T H LR ERAREIZ/Z2 D, Cell
Xplorer £ \W95 Y7 b =7 &3 Lz (2720, 8 kid L Tuvevy), Cell Xplorer ™
Ta 7T MEBITIZ VAR ED Do T2y, AN DY 7 bOT AT T Z B2 T
H7a /T A ETEIATLHETITLI0FL Lo TWD, T4 T 7 #2044
D7y I T Y7 ME MatLab BN ERTE 57203, HENET &7, EMF LEOFE L
ENETG T THMHEOT A4 T 7T IZHP BV W TW R oTe, &) ZE&ETHD, &
BlDOY 7 Mo =7 BABOREBREZTED L, ﬁﬁ%@fﬂ Vxl MRS SAEDLHITRD,
SRR B OFEFARE & OIFRAHD FIREIC /e~ Tz, TOH TR L DI, M5 osE
X7 734 b L DF — N B RN OBERANTIT LT, WD BN S H— T,
H 4y DAF3ET —~ 12 - 7= Special 72—/ T 5 L [RIFFIZ, ERREIEICf 2 5 General
= LCHMBONT Y 7 IMEZ D Z EERDTND, AL EHE L WIFEE O
AU ETHAEKEGRE, EOX I ITLHEDO B 5 1EHI L%%@Z“(ﬁzﬁﬁ‘éﬁ 23 Z O
TRBEDODRE 72T —~Th D,

< Imaging Informatics EBFIDZF D thD;EE) >

Z Oftd PI TiL, Cheng Li |3 Machine Learning @ 512 X o CA R4 1% & fiF
Yy — L &BELTHEY, 20104 ICIZIEEE DEF R AL —2ZEH L TW5, /-,
Martin Wasser [KI3EAEAEDFH TH 20N, LD LEHREAIFICHEZ H 5 BB
B OMESZ RO T BILICHEE L TE 72, BILIZITEFOHEMEE O BT Bl R (2 F b L 7= 5B
IFELTHRBEBINTW WD, ZhEffio Lo a 7R — 3 % A*STAR WAAOIFSE
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FEITROD T FAETH %,

® Wayne Mitchell FARZE (Experimental Therapeutics Center) OHIE
Wayne Mitchell [iZ authentic bio-engineering (Z#ED T 2 AWM T5) OEHE KX
BRI, VAT AANS A =GRk (D) EMTFTORGHT e —F &R KA
Ty TRITHEL TWD, OB TWL AR (k) AEW¥ i, EHRREORE
DI=HDAEMY AT L0 (R O) H5H b, AIb5E O Jacques Monod DEFET 5 &
ZAD “Dark Science” DILIE, & L TEMTFOMLMIIRERTILEL, MENRT —L1E
HITEE ML (BEERD) e EM oK E 07 (BERER) 5L TH I L TH D,

SSVATLNAFOTV—ERK (HBK) £EMFOMEICEHTIRE>

VUBKR=IVBINNRTA T A AT DA S N— 3 AT O E T
SHEERE L CLRE, VAT AN e r— LA () EWFojEmEmEEkicB L
TIEBERZRIFEICH > TV D EE L TWD, BRICIHES b A% D% . Drug
Discovery OB T 2 HWNT 7 Z7 v b7+ — 2 D&EEN ZRT-T LW BN GITE
B R B TnWD, EMTHOER & LT, 1RO s oEm#El, Sk, Kax b
LICERBR L. EAROFENEHRR O TR, EERARTFIEL L OEERICESESYE
5L EMRFCE D, AL, BRREDFHTIEC L - TH% I T IE,
KEDOZ R NNX—MIEEZLEZ DIEFEDORT v AR HHEEZ TS,

<EMFOELRRR>

A FITR 20 - Z LI RE 2R PR A T 2 T&E 7o, Bz, 1956 2 A D
DNA OREEMRIAC, 1975 £ 2 ADEIR 7 v —= ZHITOMNL, £ 1L T 1995 4E 245
DA v 7 AFWOMSL I ENET HN D, 2015 FIZMITTED L I 72 RT vy LR
boHrEF 9 &, Tontophoresis FiEZTEH Lo — 27 = AT, RIMEEW & & B
T LMD ENBE 2 D,

CRDS-FY2011-CR-04 WIATBUE AR AR EEAE MR 24—

49

><—-Q.3(‘DU'0>I



50

Appendix

O Mechanobiology Institute, National University of Singapore (MBI)
http:/mbi.nus.edu.sg/

RHE

KR &— (BEALEHFZERT)

(LT (ST > v HR—IVEBET)

WA £+ ST o HR—/VFHHEHT)

it Bk (JST-CRDS A 7HA xR« HREFZ=> )

KA
Michael Sheetz (Director, Mechanobiology Institute/Distinguished Professor,
Department of Biological Sciences)

G.V.Shivashankar (Deputy Director, Mechanobiology Institute, and Associate
Professor Department of Biological Sciences, National University of
Singapore)

Yusuke Toyama (Assistant Professor, Department of Biological Sciences)

Yasuhiro Sawada (Associate Professor, Department of Biological Sciences)

® MBI OFRILFEE. EBRELES

MBI % 2009 & |2 > > 4 4" — J @ National Research Foundation & Ministry of
Education (#HE4) 7% S$150million Z#&& L T, M2 9 10 FE/DOHFH LW AT J A A

7 v— (Mechanobiology) FZEHlls % o > HAR— VI ET 72D, v HR— VENL
KFPITERNL L7z, Mechanobiology Z #E#5 9 HAF LA IZ 4 22 pF C, 205 H 1
DEATIEARICH 2 (RREHRFAEZEROMEE), MBL X 4LSOF T—FH LV, B
57 SNDERDOMIBNFIZ DN TIFFITHIR2 22 <, P& Th % Sheetz Bz OB EIT I
DSWEAR ATy TRIOMFIEOREEIZ FIRIZE S STV 5

® MBI DX LMAARR

MFENAR E LT, EICHBICEE 200 2 7280 71521, AL Os O Z B E L
TW5, BAEMBI 28 73— 1L TW\5 Mechanobiology OUTHEAFFEREI 1L, Al /1L,
WA, MRRERT, MEMEORE, LIRS, HEEE, FEEME B4 BRI
RENRD D, FERINIIHAER 2 I o n 28 id 02 bil#E, Miaicks=27—7

VHRMETE, MR ORISR e & SRR OREEOBAE AT~ D B & RAE 2 72
B R ORI 2 B8 L TV 2, BFEEITE 7 0 ICEIRIEA, B2 & L THWDIZIE
KREOHTEIZ L DM PR bMET, VB TIEHE D < vy,
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A2.1.2 BITDITY b5 VAKR—ILIZT

TN
T = . N =
- o e i ; J—
i

% &Y Michael Sheetz FFR. 8L 7zA—, KB F—LU—5F—,
Lim Chwee Teck K. Yusuke Toyama K. IUT A&

@ MBI D#ERAZY 7. A#D) JIL— b, FAIRZHR

BN, PL, WFIEA S v 7 EH T A5 4I1EETH o723, 2011 4FFK DI L CHESE
2H T OREIL 200 4 A2 TWD, ZLZ A LATMBILICEHNENTWSAZ v 7%
75 ZEE T, FDO AL T National Research Foundation &4 Tl T 5,
T H LMWL, Sheetz BV E LD ARIZE > TAMEZY 7 v— KL, PI LL
DNMERRATHZ EMEhote, £z, FHOE I F—EESH E THY OHEBES
U —HEOHRIIAGSTEAMERBE L, FEaNTl bbb, 20D, Hs
OB E R ESRIR Ny 7 T T 0 ROMEERE S T D NERERIZZR > TV D, B
50 30fk] OENEEZBE L OO, HERZMTE 5L 9 Mix the lab together] L9 =
EERDEITTVWD, TO—ERE L THEEKBEROICE L ¥ —2KDO I —TF 4 V7 21TV,
A THA—varvIr—6BELTWD,

@ MBI OMFEEEfE. AN—A

B UWDAFZERIZ 1 2010 4E 3 HICBEI L7210 T, 2011 4F 7 HIC B AFERN O L
T T BMEAN—R L LTEST 570, £ R, By N T v I REWTW S, Soin
R R B REAT X BEREE, # LB u—= 2 7 | FELRMENT. Micro b L < 13 Nano-
Fabrication, #tHM&REDa7 7 » U7 s &#H( L, HOMIETn Y =2 MIBELTiE
A =T T RBOREHRALEZ &> TW\D, TORELIZ, 22N TNDAN—REWIE T 1 Y
=7 FOFNREBOERIIE U TE PLOAFIHT 2R FHRBA TR, 7
VH DT D A X > 7 OVEERPRE SN TV D, FERmITIE>DH D8, 2T
BENACTEXHHERENE LV H —ARXR—ANIZRE TE TRV EE25BEE LRV,
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@ Mechanobiology ZFICHTERNLT Y THR

Sheetz Zi%1XR b A7 v 7HFFE L LT Mechanobiology 708 & Hiti 45 = L NEIL L &
ZCW5, REAT v 7HRTHIVUE, BRHHEAERBEND OFIEARREE AHICRLE -
TENLERTEAEDODETELIZH LW EIZRV T Z ENES TH D, MBLIZHTET 5
PI 3R F &7 FHI%E 54T 9 424, Seed Funding & V95 . NUS O 2 FIH L CHER
S$300000 & W5 WFFEBIE &5 17T, A vy MFEEZITH, £ TCRVREN TR LB
INORFFEE 055G D, HFZEke T& 5,

® MBI & NUS D%, AMBERNDEES
< NUS IZBTHKFEREE >

MBI D 2 % » 7 E NUSIZHEE ORI TREMA SN TV LHED ST EDRBE TR
FREAEOHEBICEAEG L TWD, EREHE L TX, DA OEEFR B O, Nano
Fabrication System %4 124 L T\ %, Integrative Science and Engineering (¥ L&
#H8) B L <X Science (B2 2/ L CRERAEDOZ T AN BITo TS P, THRE
BHIRIZHOW T, 6 » RO 2K L b 3 DDWIEEREZF D Z L 2 BT TV 5D,
REBREDY 7 V— MZHE oo TE, BV F—DRAZ v TN HR—L, HE, 4K
LT — g 7L<, T D Mechanobiology & WO AMRZD L DEH B &b,
WMRONENOEFEZHLET DFEL WD, B LI RFERAEICIT, 5 FEROEe (1%
¥R 17 AdHT-0 8$3200 DA E) LT v T Ny T ar Ba— 2 OEEREANR I
v N7 v 7 H S$5000 NI D,

<J—=02av7,. Y3I—AI7—ILORRE>

Mechanobiology Workshop % 2007 4E:7> b AR L, Mek o B ORIE, & & & A
BN T TG, V=7 vay /b l#SE 2 CHEHESEKZRE #5722 0H
%, F7=. 2010 47> 5 1% Mechanobiology Summer School Z i L7z, Z DOV ~—R 7
—VEIRFPEERA R BEFEPLAxRE LTEY 8 (1> haxra s 1M,
a—AWHE 2 FT (2R & SHMICHIZ> T 20O TRY —7 2R, 77T v
T1EM) T u T NERD, RIAMIESE S - AT — 7 OXZT, 2010 Fi3 19
HENG 100 LIEEDSIMNRH -7,

@ MBI ICH T EFEBMAR

MBI (X v AR =BT 5 EMR IR0 EZ BN E LI e 77 LA ThHD
Research Centres of Excellence (RCE) [Z L Vi#EE SN TWH I EnD, HRL~LDR
WEMFFEOHEEIZ LV AN BN TEY | FEFEENEITER TEH EVEA L ITE R R
W, BRELDaTRL—T g v OREEME LTI, NS OFHIT /S A A H)
Feffi7p EOTEENFIZE 2 B D, BURTOIZIEME—DREIH]1E Lim Chwee Teck K (NUS
® Department of Bioengineering D ##% & 3#{f) T& 5, Lim Chwee Teck KX H & D
MFFREE CRZE Lo Bl 2 pidb T 2 B E LA BRI SRR LTV 5, FaEORHTH S, M
TS D EeE F i 2 mAiE & ) 2R JF B Tl LEREY™ % micro biochip (ZREIZ AL &

®http://mbi.nus.edu.sg/education/
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. EWNA O IEET CHERRBRT TH 5, 26 OFZERRE) S, Lim Chwee Teck K
I 2011 4£® The President’s Technology Award Z5E L7-, AIZEAFIEIZES U CldpEFaE
e FIRICITE VDTV,

® MBI O RRE

MBI (378 F AT v TR Z B L DD RS WP DT R OB N IR —F—2 v TD T,
Director-Driven THFEMfRZE> CT& 72, LU, T4 Faculty W"HE O H#HZEH &
SUWTHHZRMFE 21T 9 Facluty-Driven Research @& 2 >< 572 ToH V. Michael
Sheets FTiL, ZNPORBITHIE 0D L& X TND,
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A2.2. BRMICH T BRFHBREIEADT 21—

O Centre of Systems Biology at Edinburgh (CSBE)
http://www.csbe.ed.ac.uk/

AR

BE o=t GUTKT)

KR E—  (EALEWFERT)

Bt EkE (IST-CRDS A4 7V A xR« ERES2=v )

SINE

Andrew Millar (Director CSBE, Professor of Biological Sciences)
Brian Collier (Centre Manager, CSBE)

Galina Lebedeva (Scientific Manager for Modelling, CSBE)
Vincent Danos (Professor of Computational Systems Biology)
Stephen Gilmore (Professor, Chair of Software Systems Modelling)
Maria-Luisa Cuerriero (Research Fellow, CSBE)

Vashti Galpin (Honorary Fellow, School of Informatics)

Nicolas Oury (Research Fellow, CSBE)

Guido Sanguinetti (SICSA lecturer in Machine Learning)
Ricardo Honorato (Ph.D. Student)

@ CSBE DRI fXi&

CSBE (3&ED Y r—=F v nd 55, BBSRC & EPSRCICXK DV AT LXA 4
HY—=OE VANV OHEEZ ISR R T ST AL 23y b T U RBFICE D
EEBE R T 0T T AL DHEEE O Z 51T T University of Edinburgh WIZE%
NS 472, University of Edinburgh TlE, #35 & b, BB ot & JE kg 4
ZILIRNCSI T TR Y, 2004 FEIC AT Lo3A A u P—ORFZE M 2% L, 24 D
% (Goryanin, Millar) % Chair & L THIEL TV, £ZRNEUZ—DRHKL 725 T
5, W, o X —TlIE MM A7 & (Dynamic Biological Systems) DfigBH Iz~
= A LT OHEEE B L Cehs, BIEIE [AEmHIE @ 72 8 F R O B )
oA —0DIviart L TWb, 2072, Frio, EHiE, £y (BLEmoL
ERER > 27 &) WFRIZ T2 ATV %, 2009 4£(213 CSBE =51 0 & PRAF S C.H.
Waddington building 23 5% X 417-,

@ CSBE [CIREIN TZEEE DM
< BBSRC >

A =7 F 77 F 2 b® Centre for Integrative Systems Biology F ¥ CTERIN &7z,
FEN6 FFTIDKRFED—2E LT, VAT LN Fu P —DOEHE Y #— %L
oo BFRRFZEIZ D UNTDIEN, /T AV HA VI AT — K, =0T = AKX
— AN TAI LYY Za—Fr v AL, TIHORFE, K40 KFEIZE D Pre-
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application Ji 2 7>5. 10 K03 A7 Full-application 54 2 # CTEAIR S 7=, BRIRIC
blzo Tk, BEHEEDIFD, A VA Ea—LiHMEEERICED YA FEY Yy RHRRT,
BEAF OGO R T 2 WRE G RE DT DR T WS B STV N Ex
ST, BIRENTRFAIIIZENENLTO XD ITS a2 RE L Tk v, sy
DEEHRSTT 2K > T b,

University of Manchester :  FERFE T
Imperial college : Pathogene, & hXZ7 7 U7
University of New castle : Il « S¢2&F
University of Nottingham : Z4E4EW5
University of Oxford : &4 > /37 ik
University of Edinburgh : €7 VU /7

2007 4F : Systems approaches to biological research (SABR) 5 ¥ |2 L v ¥ %0 £
25.8million % bRit > # —I23c4k, IpkIRE 5 4FH] T, CSBE TiX ROBuST
TuYx s MREERNRICIRoTNDE T E, 7T U AOEERSEETH
% ANR & OEFRICFREMZEEEIC X D 0F9E8pk b Fh, (% RFR 2 I X 58
JKIZBBSRC & EPSRCIZ LDV aA v N7 70T 47 THDHN, K 8EN
BBSRC 76 D4 THh %, )

2008 4 : ff Bl EARAIBFIEEREE ~ D & & L T, University of Edinburgh Tl3% =, ##
B4 8 & DA HEE D 72D O Spatio-temporal modelling network on plant
systems (STEMN) <°& YT & OREEWHEHEEE D 72 % O SynBioStandards
Network 7' & 277 LDk Z 52T T2,

T D ORFFE SRR T O £ 10.0million BUEOHFZEH)RLIE BBSRC Tl FHE =
TR, BRI TRIIKZORIE N L > T 7 — 2k s &5 2 L3R
SENTBY, FRENTOHTROME BRI AT TH D,

<A3vY b7 FERFF>

Scottish Funding Council 23#1H%5 5 0O AM B ACOHFZE FEI O 3L KIZ RN B iS55 2808 D
FEFED=DD 5 EMDBRL T v 7' 2% University of Edinburgh (Z#2%H £ 9million A2,
+72 % DX Scottish Universities Life Sciences Alliance (SULSA) (2853 AT L3 A A
1 — g ™ L Scottish Informatics and Computer Science Alliance (Sicsa) (School
of Informatics ~%&ft), ZHHD T 7 RTIEEICAFEIZH O TRFFEAN T O,
MMIEENTELHELZEA L, RFOHMAME Lo TS,

"“hitp://www.bbsrc.ac.uk/funding/opportunities/2007/systems-biological.aspx
"Phttp://www.talentscotland.com/Workers/employers/S/Scottish-Universities-Life-Sciences-Alliance-SULSA.aspx
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< EU >
T Z—D PLD 5 B AT FPT I L AW AR L T\ ™

® CSBE DO#EH

CSBE (ZIEHUE 16 DWFFE 7 N— 7% £5%T 5 PL L 2O T OMIEE ., HilfA % > 70
E0, B X —OEECRERIENLRICHT-DEEAZ v 7 L LT, —ROREERE R L

DIED>, FELWREFIE, HINBIRO B A X » 772 ENEET S, L7 LH AR KE D
DI TIXZWnWn, 205 Millar K6DO T = WS h Ny 7 7o RETHMEE L&
Swain K5 O GRE NNy 7 7T RETAHPIA ) FLEHE LTS, P12 71— 9
LR, BRI T TR AN T TICEAEEROAEFEE TR T TWAH I LICERE
EWTE RSN F L s TnbH BN, £, 7 ry =7 FTEIC~v3R—
T —DELE S, EEEARUG L TR L EFL A bE A v 7 HELE L, FRE
DELBZMIFIIKM LTz ¥ —EE N TEDLLIICHE L TWD, Fr o "ARNITEY
2 —FTBOMRENFIEL TNDHDT, BIEOFREROLER L H - T, 2T &I
Pl HZ—DAZ y 7IZKDEENABE L TWD, Fo, W LIk EED RE
LEZTNICESLS 77 0T 4 VTS ONIE, EIEZ1T/2 ) 2L L T\ 5,

® CSBE OXERBEABENDEM

CSBE (Zidt v ¥ —DHFAFLA X v 7 DIEH>, University of Edinburgh D24k 72585 D
BEOREFEL TS, B2 — 406 2V E TIZ PLOEIIAFICHETR L7z, University
of Edinburgh Ti% 2011 /{Z Synthetic & Systems Biology D& HRFEAEE N S AU72 10>
V) 7278 Systems Biology (Z B9~ 2 JBE ALY 1 5 THEPHICEE SN T\ b bt Tk
72 BEOEHMORELIBIET DI/ -> T2,

® CSBE OEFAMDF+ ) F7INAICDWNT

CSBE [ZHE M D i KFPi & © - TV 772 &, University of Edinburgh #4725
oA —IZHAD T HEFMEE L, B ¥ —IHEET T E D48 4 R,
HéELFAEITTV2Y b, RIA¥AT O, RARI T =y FARAHBEEDRK 6 ETH D,
— AN EENC BNV TIE S AT LA A0 V= AMITITEWEENH VY . CSBE ICEEET
HBIRART G VAT AN AU —D R ERTH 2 2R 2 ENRZVHA, KENSL R
AV ETRORT > a U NROND 77— AR%, Dual Expertise (—ODELFAME) %
BTHIENTAT AL AU —DAY v N THY | 9 LI AMOER, BERL
BEREA#% b & b s

® http://www.csbe.ed.ac.uk/research-introduction/funded-research/timet-linking-clock-metabolism
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® CSBE [CH T3 AR - HATFRAFEEEE
RNLIN D OBUEM (DN EFRT D E ZAD Phase 1) 121X, DL FOFREER O, B
ROTFIEDS 6 E], EERAJTFIED 4 Bl & ) Blsy CHFZEHEABR R 28 T & 7=,
WAL HOT— 2 ENR LT H AT L DBI% (Computer Science % H i)
- RN T T L OAEEE
V7 =T A4 770 (HECToR (University of Edinburgh (2 E S AL TV 53
HEDA——arta—4% ") OIEHEZET)

A HZ B a—WFETlEL, Phase I OHFE - HIBHFR 1T —Bt¥% L. Phase IT OAF5E - £
BT Z O T\, KR, B FRBL AL FRIHIE OMREER 2 T 2 L v o B
IZ3. 5, Chemical Systems Biology ({L##J A7 A NA 4 12 ¥V—), Quantification
of Cellular Context CGHERRIL D EEAL) . S AEW S %2 B LT, # L\ Research
Board 1Al Z{F>T\W5, 141, 1AM, #ERE7 /1 (Stochastic model) (Z71%& A
XL H TV D, Data-driven 72 EWFMITOEBUIEZEHE Ly, ZHUZmF Ty —b
BARSEED - EE X TWD,

" http://www.hector.ac.uk/
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O Centre of Excellence in Biopharmaceuticals (COEBP) , Manchester
University
http://www.coebp.ls.manchester.ac.uk/

AR

B o=t GUTKT)

Kig E—  EYEFAFZERT)

Bt EkE (JST-CRDS A4 7V A TR« HREF2Z=> 1)

RN
Joanne Flannelly (Business Development Manager, COEBP)
Annes Lambert (Senior Experimental Officer, COEBP)

® COEBP DRI iFig

COEBP (% EU (2 L A Hulg#k# 7 ~ > K (European Regional Development Fund). 72
5 N FEEAL T SR R (Northwest Regional Development Agency) D& 412K > T
2009 TR SN2 AMRBIERIER T 5, 2 b D7 7 v RIZHIGRERFEE D5y
TR VIRHEHRHERF N ZHITOT oD K5, B AMER, ¥R AMIRHESL
EDOXTEATIROTZOD LD TH D, £z, #H LWAYRAIBIRCE AT OB T 218 L
T F 2 A —ERCOEFRRMELZED L Z L HEL, "M A7 77—~ &ILLD
EENSDOHE B> TN D,

® COEBP DIRET AL 77T+
< SONATA"® >

R CRRE) FTRE R ALIE O A Bl fla ks 8 k&, I A X A A A NEEE T, TAP
Biosystems fl: & /N— N — o TG A FEON, LRI LTz, BEHIFEE T 72> 7208,
— IR OEEE T KETIER, 6 HFHEZFForRy N7 —ATHIESN, B NOFTHEET
HEED 3{EDONRTIEELZITV, MEDONRTOXOMBEZ R L, WEREEO%L
ERHE 2 FEHTE 5, RO BENMKIZ A AL E OEBERICBBIEAICZR D >D0h 5,

< Momentom™ >

~ AR EAZ—KDONA AN—T >y hegngarTy MofrtieR > b (High
Content High Throughput Multiwell Assay Robot, /~4 =7 > Fp#r & id, HEME X
M- BEPREE & BB IRNT 2 B bR Moo 2 L) 22727 T v h 74— 24,
SRR O T ' AL LNV DA A=V 2 TEAEZfE DR IT R 2 5 &
I A Fa_R=H— T AP — T L— MEFEE, 7 L— NMEEHER, @A A—
DU TR Y B REPNCED . RO EZ (TR ) N TE D, HIE
DHLOIFT e AT T, WEEZEDTWD, 7Ty F 74+ —20fINEE Y = 7 L_—

"Bhttp://www.coebp.ls.manchester.ac.uk/facilities/tapsonata/
http://www.coebp.ls.manchester.ac.uk/facilities/thermomomentum/
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VoI EoTTu T AINTWVWHDT, 22— —D=—X T U CHIFRMLEZ X Dl
ML XHRTE 5,
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O Manchester Centre for Integrative Systems Biology (MCISB),
Manchester University
http!//www.mcisb.org/

AR

B =t GUTKT)

Kig E—  EYEFAFZERT)

Bt EkE (IST-CRDS 74 7V A TR« GRES2=v )

KIS

Egor Zindy (Senior Experimental Officer (Microscopy), Faculty of Life Sciences)

Pedro Mendes (Professor in Computational Systems Biology, School of Computer
Science)

Mike White (Professor of Systems Biology, Faculty of Life Sciences)

@® MCISB DF&IriR#&

MCISB i3 EO UV —F v nd 95, BBSRC & EPSRCICE D VAT AL A
B —OE LV OREEZ I DR SR T 0 7T DML o Ty U F = A F—RFPED
Manchester Interdisciplinary Biocentre (MIB) * o> Z@& st &7z, AL > T 5
MIB I%, W7 OS5k, BRI E A2 Y CrEB s oL B L T, 2006
12 Wellcome Trust & Wolfson D& aH1IC K - TR SN FNMAE T L%,
Wb, AmEly B, £ L TARBREOHMO MO ST %, MCISB
FEE DT AT LS Fu =R D 5 b, BPINIERAL S VT AFFERT CRERE D A
BRELEHLE LIV AT AN A0 —2{ToTND, HENARLERITEED S AT A
WA —OMEFF TNy 77 A TH D,

® MCISB DX v a3y EMRBRMR

VAT LA Fa U — ORI B 72 Hi i Technology & £HE Skill O i )7 Z 2t 2 =
LEFERI v a LTS, BTV AT AN, F P —Dh T ERENMNITEZ B L
TSR - A BRI EIR A E W TR Y | B8 T DRI R R Tl o 14T, A1br,
AT B BEERRRTIIET I v, T—FHE. TXA A= IS
V2D,

® MCISB ICHTB VAT LNA A O —EAHRENME (Synthetic Biology) Dmt&
by o
MIB O 2 BIRFFFEE I 23 & 5 (Synthetic and Chemical Biology) Z & HH V., F
EHEOMENZIEL TS EIEEWVRT-WIEIRTH 5, FEIZHVTIE University of
Oxford, Imperial College. University of Edinburgh 72 723, W& Q@& 23] LTV
HHIG % Ff> Cuv5, Synthetic Biology (ZIZHEMEAEMNEETHY . 4% MCISB & LT

8%http://www.mib.ac.uk/
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HEL Y A TWONR L TEIWT RN EE 2 T A,

® MCISB DxEEhes: & AMTER

B vy g B RICI - C. MCISB Tl ZEREMY (F - iilEsn &/ &) o
7 73U 7 4 % Faculty of Lifescience [ZBE Lo &N H 5, BIEITEM IR L D 8
Tl DaTRL—ra UVERIETAREHE L L2 TEBY, SBE—Lf A=V
FEE OB B IC AL, WET LHEREI N O DR DREAEZEZEZ TnDH LD D
ETChote, o, 7T A IV ATROEBRIEEDA T F U AEHIELT 7/ =
YOREACONWTHRFH TH Y . WFIEHTEEIE OHEE D FDRIZ R G ST ABORLE, A
MORBHIZOWTHIDPWEEN 2SN TWS, TRT A IZARAZ AR I 7 ARED L
ASUUEIRLT LY by T T ATIIR WL OO, BFSEFTNICaT 77 v U T 4 & LT S
NTBYVEATFRETAVLERRVAIEIKRERT AT —UThDH, VAT LN 41
ORI . EE TR A ERERUICE RFETaT 77 v U T ki
ATEY, FREFIH L TAL—=XIZV AT DAEYFEIZIC SRS ENTE TS,

® MCISB ICH T 5 ELEREHE

MCISB TlX, VAT AN\A A0V — 2L LT FAEBEON Y 2 7 AdFF-o T
RV, T EFRERECE 21772 9 72 © @ Doctoral Training Centre - Integrative Systems
Biology® Z# % & L CH V., 4 FEMOHE AR T PhD in Systems Biology ¢ /543 7]
BEThHD, ZDOLIRVAT LNA AP —OlEHERBITEENO 3 K512 BBSRC
725N EPSRC OB & Z B TRESNTWVD (RIIZ, v F = AX—KEDH:
HARBIIHABEN (RAay NI U RE) O7 72> RIZHEDATEY . REREEFICIE
o L2777 Rinbo TV 5),

MCISBDOH ) F 2T ATIX 1 ¥EDHT-D 10 47T1HBEZITANTEY . AS%T 5 K¥0R
DRy 7 7500 RiZZHETHHIN, ARICBWTIIEF OGS ~E=EH T 0 LT
Hotz, £, MRESEERE 4EMELTBY., ZOMICHEMNENLWEAIZRa v
TTTREIEDLVATLATHD,

KEFBEDO 1 FEBITGERIC L DBEDRH LT, VAT AL Fr o— BT 5 287257
oK rEET 5, Y~—a—xL LT, ELOHDLTIARTEEZITRS, £ ORI
PEPCHEN Z I b LT, MIRERBOBREOZBERE SnD, 2FHEIC2 2O —TFT —
va I RFEREITOD, EZCRENICBEOFET AR ELRST L1275, MCISB
TIHIRFBAEZEICWPIHIELZEALTEY, —ANEIRIA, —AFv =y No#FEND
FFEHENR O, TOMIZA L Z—BDL, &) FREWHAFRFZ &> Tnd, 2011 4
T LHAENAFER LD X, TANFAZEE Le (ERIZOWTIE 2 4428 MCISB 127%
STHRARY L7251, A YRKEIZES THRT 2D B 05, RENMIL O
WS, WMOAT v THFLDOITFTWHEDZ &), HERBHEE 0 7T MIELHE -T2
X0 120, FALEUGZ OEKKITOW T, FFICFPAES PIL HOEIZL TV RN E NS Z &
Th-oT,

MCISB IZ KZBEDAFZER TIERWD T, B —ICHET 5 A% v 7ITM BTG T T

8" http://www.mib.manchester.ac.uk/postgraduate/DTC/
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ARFICHED I, PR D REEAEDIIIEIEE 21T/ DR T, REZEHEGICET 285
FZENIFZERELRNEDZ L ThoTe,

® MCISB |CH T B EFEE

Management Board (ZFEZ D7 R AL B —Z P L T %1% 7>, AstraZeneca,
GlaxoSmithKline 72 & & OWFIEARRIEME S B D, 4. EFHER & KT T £500 million %
ETNENNHEL, il ay s harb EF32TFETHD, VAT LR, FnY—
SEOFEERTORREIL., SBOREREICBIT HAEMBIE L. REOWRIRE L E#RL
TEO ., EESINCERDHEINERICOEN SN Z EIZRD L THEL TS,

® MCISB ICH T 5T HRE &I RRE

RO OIEH, MCISB (i, FHEmMFIEORIE (R whole cell L~/ D
7)) R AEAMF I EmAE TS TWVD, ZILHDE DA I HIZE L TITE 720, £
7=, T2 Cancer Hospital <> Wellcome Trust @ 422 K - TERIL LTV B 55 B D
e 2 —ELH0, REOF ¥ AR U F = A X —HNIZ R 2 Ao
LIRS THHZ EbilA s LTABRIEH L TWELY, BEERKETIE, &
TENRNA AT —ORTHL FRIHAEMCER LTV A ENR S, TOEMNDIT,
Ltk (O TRIMEERZ o, E2ETE D) FEEIKOREEZNLDOT —H w3 A
Y& (RET—F OERCENREL) HINOBEN I XZED LB X TV D,

@ RAVIIHBITD AT L/NA F O —HEHEERE

VAT INRAF D=L W) FEITOWTIL, KEEEE, RV L TITRR D ERE,
RPN ENTWED TRV N EK UL Z Enb b, KE, EETIZERLDOX S 201
MM AEAERIC L D AMBLG OB 2 BT 2 T TH LD, R4V T FFEDOxE (E
WP EMBLG) OEEAMFNT Tu—F L2 TEY, #iEr /I 7 A, sty
A, BURTEREERBREREOFICET NG, RAVICBTALVAT LN A0 Y
—FINA TN T LY R 2 A EFILILR E IR DR EEME N H VD | R
INA TV TIEREFRRR OV E D BRIN G 1B a9t (EMBL) . 23 AUF9E0T (Cancer
Research Institute) 72 E0RHD5 KL THD, M, Tav BV RKLTIRT T4 TN T
THY AT AN, Fa P — NS BNy ooh 5, A YERILZ GDP @ 5% % #F3:
BB EICAELY L TWALENWTEY , I AT AL Fad— 2o TIEI v g v
HOBIOBE 213> TE - L FiE LT 5,

@ EREICHITE AT LNA FOV—HERRDEE & B HERI DX

KETHZINETEHI vy a VHOETHEEREN S TE 722, BBSRC 2.0 &
T HENFEEOHEMEIIG X B L, 20513 BBSRC 12 & » THLS L S iz 4 K5
OB MEMEZE L2 AZ R VRIS ZFI B L, EEL TR < TEIWIT RV, B
LW DOBEN TR E NS, Bz 1%, University of New Castle I IN#RAF 721285 b L.
Imperial College I XV JRFi72 7 & DA ICIERZ A% 5 & LT\wb, MCISB &
YL OEIEZ L > TV FETH D,

CRDS-FY2011-CR-04 FRIATBUE AR AR RS MR EE > 42—



Appendix

O Faculty of Life Sciences, Manchester University
http://www.manchester.ac.uk/research/Mike.white/

A

HE B R KP)

KR E—  (FEYULRHFIERT)

fmt EBkE (JSTCRDS A 7V AT R« RRESF2=v )
K

Mike White (Professor of Systems Biology, Faculty of Life Sciences)

® Mike White MREDHIE

TR h = RT3 5 TNF & 7 VR IKIC L DA E il 2 S RIZA A—2 7
EHEENT 2 BRIV AT AL A u U —DO i EED WD, bebEidv=y e
NAFaP—DHFEE TH DN, FHOMIEHE (David Rand, Warwick University) o
WHEE TV AT LA A a Y —% 10 FIF ERICEME Lz, AFEEICY ST — )L KD
Oy RNV RSNV F 2 AL —RFPIIBE LT, TRROSNAIA A= T T 72
T4 DEE A —FITF & ZITTW5, JST & BBSRC & DHEIE A [E ERR 21 1 ) HEde =
FIZBWUMNERE GRRKFRFLGEHEFRIER) L ORFETA A= Tafhdé L
TV AT MEY)FEED TV D,

ONAFAA A=V T T7I)FT4IZDNT

Mike White B2 DIEHTHNRA T A A= 7772 VT 4 TRV AT LA, A
— WGB3 LIV D ERT — F ORUFITESL D, & 237 [ BRSO
7RO, FIHAGICEEE U2 BB 2T o TV D, ZTRETIZ, 3WRITH A A—Y
YT DFECL o TR TFHET v SOAEKE 2 3 ORFMIBIE TA A= 7 TED
BiBAgEe. Lo A DA A=V I W BB T L AT AR E R T
XTm, SRR DL 1T Zeiss WA VTR Y, Ykl 20 FELL IS 5% i A FF - T
W%, Mike White iz Ol AFE L TIX, EENZIB W T Zeiss #EML O YA A —
=k b ASTLORD BRI L LI — e 22t L < bt & Th

ST,
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<ANA >

O EMBL/CRG Research Unit in Systems Biology, Centre for Genomic
Regulation (CRG)
http://pasteur.crg.es/portal/page/portal/Internet/02_Research/01_Programmes/06_
Systems_Biology

%}jﬁﬁ% .

BH O E# GERH)

Kig E—  (EYLEHIERT)

fmt EkE (IST-CRDS T4 7H A=A - KEF2=> )

KHNF

James Shapre (Group Leader of Systems Analysis Development)

Mark Isalan (Group Leader of Gene Network Engineering)

Johannes Jaeguer (Group Leader of Comparative Analysis of Developmental Systems)
Christina Kiel (Senior researcher of Design of Biological Systems)

@ CRG D% iR

CRG IEb &b ERRMIIC L s TR SN ¥ —ThoTed, WFR=TK
WHZ KD AN 2 —lipoTe, HEAR=TMMBFOMREDLVT v 7 %2X5HZLaH
HIZ L TWD R, WFFET —~ 2B L CEBUFMIHIR S 5 2 & 137 <, EEFEDOHBHEET
T—<EREL TS, B ¥ —2KTIL6 DOMZEERFTIC 400 NEERNEEL TEBD,
ZDHH 80 AFEE DY EMBL/CRDS Research Unit in Systems Biology ([ZFT/& L T\ 5,

® CRGDEEER

CRG IZH# a =T BN LR INDHEEIT, @ModxE, 2777 V7  Oi%iE
ROMEFFEBLICTE TOHND SO T, EEICE L TUIMhOBF#E 2 8 b b, RS0 H
HICHEE, AL TH LWV ARIC > T D (HEERE~DOFY i), EMBL/CRG
Research Unit in Systems Biology |ZFTJ& 3 2 WF9EE 23 E5 L T D 720588 ORI,
ANS CENOBIFE 4 DI1ED, EU, Human Frontier, Howard Hughes 72 E723% V) | [E N,
ESOMIEERIZL 1 Th D,

® EMBL/CRG Research Unit in Systems Biology D& ifFEEEEEE
EMBL/CRG Research Unit in Systems Biology 1. CRG 2K O £ T4 & 5 Luis
Serrano #~v K& 3T 5= h Th %5, CRG & EMBL (European Molecular
Biology Laboratory) & IXAWIZHSL L7 TH Y, 2006 4FE L D /X— hF—v v 7 H
KIEFELTND, = b=y TERIE, A1 VBUF (Spanish Ministry of Science
and Innovation, MICINN), EMBL., CRG ® =# O} T. CRG ® Research Unit in
Systems Biology (Z &2 %5 EMBL v Z O {754 & EMBL OfRA T A58 YV —A~D 7
7R AMEEF DN LSS, EMBLIZ X D0FEE O NEE DR (PHER DY a2 O
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) i b7,

® EMBL/CRG Research Unit O:&E - §Hfi 5t

CRG DFENLRRFEIINE - T, MEN DEFH 2WFEE 2 H L THTOMEE DO L~ %
JE EFT 5 &0 ) BIIZIW, 2= MZPI L-ULIZ ASA VEEOHTEE DS — AN L)
Wi, F£7o, EMBL OMFEEEE T AV ABEE L2 NEMEREZ 0T TRBY, 7=27
R varOImhmz, =7V —F v =V a2 =T I —F =L LHD 5
Fa ERELEMEEDOR Y Y a K> THIEAM ZfER LTS, £ PLIE, 44FET L
(ORI A2 CRli 2 5 1, &IROFEDE N 2 b a—/L S AT > T
Do

@ ANAUICHBITB AT LNA O — AMDBERIRR

2011 LV, CRG TV AT AR A V=D ~—RA7 —LEFEL TWD, 5
XTI v A TIEEN T S 0F9EF . REBiA7e E72%, Gl IXES 20 b Ak
FEHFBELTCND, AL UV BIATHLV AT AIAA,A AP —Daa=T 41IbE kK&
{72, VAT AL Fa Y —0OWEE S ENIC 8 FITHL LW, £ O OJLK
ELAULDOE BEIFA I S TV D, 2012 #5925 1E University Pompeu Fabra @ K55
ICBW TV AT AN AR =D TANRH#EIND TETHY, BT OERAMOF
AR DB ND DB B,

® James Shapre i = (Group Leader of Systems Analysis Development)

DBIE

St P S R I B B2 R (Optical Projection Tomography) D B3 #& T 5. in silico
organogenesis Z 8] & L, BHHEENM) ORI O3 AIZEI LT, FIZ Molecular Patterning,
Active Cell Behavior, Tissue Movement @ 3 B¢ OB = TR BLEPNZ L > THFZE L TEH Y |
KE D Janelia Farm & OILFEIFSEIZ LD, U T XA L2 3 RIL THEO BRI L
At L, BB CE 2EBEOBRBICE Y A TS, BIE T ED L 5 ITHIlE O 288 % il
LTWDDOM0, b=, Organogenesis DE®(LY —/VEED Z LIZHLEV AT
W5,

(GGE : Mk ORI & Bis % v N U —27 OREMEOMFZEIT. EEEW S CEBEIC
By N3 O—oTHY, BATYH QBIC ZH L& LIETREINEAIIZR Y 505 5 ,)

® Mark Isalan #itZ (Group Leader of Gene Network Engineering) Dl

Gene Network Engineering ##f & L, KR~ A 7 a7 LA ZHWZ7 A7
7 h— AfEHTIZ XV, Transcriptional Regulatory Network O EI{EFEEDOAZIIZEL Y FH A
TWD, BEDOBRFORBINS — 2l 57 & 72 2851 (Attractor) 23F(EL
ONE DD Attractor 7% Up-regulator, Down-regulator ifj 7 D&E| # 87 LT\ 5H Z & &R
BT DR EST, 5%, B rry NV —27 2 NTHICAK L, S BICHRAEERZIT O
TETH D,
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® Johannes Jaeguer fi&Z=E (Group Leader of Comparative Analysis of

Developmental Systems) OHE

Ao Tt OEICEBREZ S, RROFRRICEIT 234 Lk, W% FEIRIC
BV ZIT > TV 5D, R, NZOLEOEGREIZE T 5 Gap #15T Network @
in silico regulation EHRIZ X > T Gap B FHELO 87 A7 U7 h—Afl#ENCEET 57
— A RX—AEER L, BB T AT VT =L ERBEDO LI ICHEERAZRED, B
RBIER D BRI RS — | HEEDO BB E L 20 ET I TNWD, ZOFEEHWD &, ik
B IE 250 FAERTIZ AN U Bare 2RI DO NT OB FRB AT — NN TCTF— 2 v
ENAERRCE T, ZNODOMHAEEREZHEET VCRILL, Xy NV —27EEDOE ., »
F0., EEOBRZBHT A Z ENREIZR D, 2O XD RIFRIITEHRO A—/—a
B a—# %%‘gkﬁ—éo

@® Luis Serrano #i%€Z (Dr. Christina Kiel (Senior researcher of Design of

Biological Systems) O#IZE

Luis Serrano 7 R TlE., XL %7, # o _X0—-_FF RHEEHEFOX Y NU—7
H o7 -DNAMEAER., ~A a7 7 XA<Wf5e7e & %47-> Tu5, Dr. Christina Kiel I
Z R BIMEERZEME LT, BHEHET VOMEL ZOMEZ2 EICHZE L T\Wb, ¥
YR REOFACITISET DRI DO > 7T REERIEE TR, B DRI 1 B Rl
EINEDENET —Z_X—2{b L, MlOZHNE, fFERRETR S 7 F VRER % [ E
T5, ZOXIBRFIET, LV LRPURDFENAIREIZR D, v VT A I 7 AT &
NAFA T H~T 4 7 A& RS LRtttz ) — RLTnad, Ziud~y RT
& % Luis Serrano fHL23MF2ED A T 7 U — %3N T, LA N— AL H < PL,
WEEZ ) 7 —F L TWD RN H D L& 2 Hivd, Systems biology (A 78 kK
MINFE CTORRLEBERO M ERKESELETORNLT v 7T EREERD B
O TE T UTT Ty RTHFA U EHMERH Y, 9 FEE TE TWHREN D
OEDTHD,
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O Karolinska Institutet
http://ki.se/ki/jsp/polopoly.jsp?d=130&l=en
http!//www.cmm.ki.se/
http://www.compmed.se/index.html

AR

BE =2t GUTKT)

KR E—  EALEWFERT)

Bt EkE (IST-CRDS T4 7¥ AT A« ERES2=v 1)

PP 2
Craig E. Wheelock (Associate Professor, Division of Physiological Chemistry II
Department of Medical Biochemistry and Biophysics)
Ronald Nilsson (Associate Professor, Computational Medicine Center for Molecular
Medicine)

@ Karolinska Institutet D@ EWE L Pl OIEDF

Karolinska Institutet |Z K52 EWF9EAT. = L T2 T2 A7 = —F U OESFAY
FOPHD—DOTH 5, Semi-private Governmental Institute & L CHlEE I TE Y, B
FFEEITTICEY 2 EORIEICRE SN TWD, HIEEIZE I TR E 2S5 LT
WMRATICHB T D PIRY Y a VAS TERAN—RA&2ED 22 LN TE 5, FEAMhH B I3
HODTYET T, 7=a2THEITEAIN TR, N—v R NG TREAIN TS
EE TR 6T, FREPFENTWAIRY | Flizi), ROEZHEHT 5 2 & AEETEN,
WFZEE D3 750 < IR AVITAFZET 2 T /e < TE R B2, ZBWeAR Yy a V2D 5T
RO PIMNMAFEEND, ABICELTEH, TORICIEER L TWAIFEFIC L - TRl N4
HLTITOND VAT KNI > T0D, —J, a7 773 VT 4 IEIFED AR L v 7 )3
EINTEY, HEE-LIIMEAREZ LSRN TaT 77 V7 O —ERE%T 5
NADHFAANZ T TS, BFEFTD Z 9 LTEETEREIC L » T, FTECHE O R SHET)
TRERINTN SN D TH D,

@ Karolinska Institutet ICHT 5 AT LNA A O —WHR

2. 3EFNZA Y = —F VEWNO K & Karolinska Institutet (IZ88W T, AT Ao
F v U—FE A #EdE L, $51Z Computational Medicine 2387127 /) L XK 5 &y 9 BREK 23T
ThHhiv/e, Karolinska Institutet (3241 E THFER 2 70 FEWFIZ LD LA TV
ST DT, BFRFER, EREMT, N AA T T 4 7 AFEO N OB
HEEDHED AL, B LWIFFERANE T U7, AFFERTIC R L TR d v | =t
WAOEINTAR YT 4 TRERMEICEL 5T, AFT—F 2 TEO B WERY 7 L)
P Lo WIS ZTED L, VAT AN F 1 P —DRISEFZE~D RN I N STV S,
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A2.2.1 Karolinska Institutet DELE=EIZT

ELYKE F—LI—H—_ Craig E. Wheelock K. Ronald Nilsson K. £2H #i%
g% . 8t Jz0o—)

® Karolinska Institutet ICH 1D AT LN FOT—HE

2011 R, KFERED Biomedicine D& TFRFEIC, VAT AN A BV —0D a3 — AN
NS, A AT AT AT ADBEENEE>Te, ZOT—ATI, Fa4EARS
—IZ. 5 HIE (40 K§fi4y) T AT LA A v U—|ZBET 58 %2 —2Frd 2% =
— AU =7 ZiRIT TN D,

® Craig E. Wheelock HIRZENDHIE

DML R O IR IR B 23 K & 72 B I8 CTHFZE 21T > T 5, Dlidil & 5%
PRIBIZZ DT HFIL 1984 A BITKETH LN FIR L, LMEREOHRTNEZL ol
FTOBEREZRR L, WRIRIBEIEZMLT 51O DM MR ZS8 572012, 77r—
LYEEREEGIE D BE (B 124, Mk 84) DAMREZ HW T, 55,192 OIS
WCEEBRNTIZ K VIEE L ZOIEROMEZE~DOE G 2RI 2 A, 2,760 DEKNH
BIZEAGLTWAZ DR, SoiffrzE T &, MRl ROR 71 IEE
DRIEFERDOBEEALIZEG L TEY . KHERFEOHFDEERIERZRL TWDHZ DL
MR oTz, ZDOXEINT, VAT AN F U= EHERERA D = X LAOHREOR D &
OINTIEFHIEATY — L & U THW T, {REIEMENLIZ D72 R D IFEBI R IR T TV D, A
Vrx—7 T, ZRENP L oMY EEERINTWND Z & & EROERENFIEICKT T 5 B
DIENWZ E BB, RO TNV E VB L T HERR NN A T r~T 4 7 A
WZBWTENMEN S D,
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@ Craig E. Wheelock &ER#A%H EDHEFEME

Craig E. Wheelock FCI3HUHS K7 R T B 2 FF7E8E Ot AFRK Bz OBFFEEEI, AR
Bl ZFEMRRF LI L > THF LR G, BROWIEE & ORI D DINT N D,
TSR R FEPE R E TR O N BAZ O R EIZITR A K7 L L THRIEL, BIED R
ERFACEMICTT NAFA VT H~T 4 7 A X —DOE&NEHF L LRI EIT> TV
%, KEGG (Kyoto Encyclopedia of Genes and Genomes) 7 —# ~X—ZADERKIZ HE D

ST,

® Roland Nilsson FARZEDHIE

PR DA A 77 = X LD EEIERAEIZ D72 DN DN K E 727 —~, N AR O
MEFIPEC A DETREE 72 E X8I, ~A 7 a7 bAoA, 7T v 7 Aokl EOFiE
ZHWCTERMICT e —F LT\ 5,

@ R IVI—TFTUNEBITBREFRAREBEOF v+ TNA

AT =T DTA TP AT AFRERICBN T, —EDOX Y U T &8 A 72 AT
TeH DR OBk 25 17 72 U . Swedish Research Council, VINNOVA % 0 & 4 i
SR EE L CTBNESZEST 52 Lk, 22 REgETIERY, TRt LT, PR
% THELUNOEFHREDDMN LRy g 2 EETEX 5HO 7 7 o KX Swedish
Research Council ®#:73 & FEFITRHILTND 9 212, L DT T2 DS 4 FFFEFE DR
[Rff&ETHD, AVz—T U TlX, 770 NEBWRY Y a Vv EROE—SHLRHVAT
L2 DT, DERERTES L ETFANMEEETE 50, BHERAMORENS>EHI
R &V ) RTIIRMERH D & B VR D,

@ A VI—TUDPSHEBERDZA T AT AMRAAMERICRET SHERx
Craig E. Wheelock 7% 1990 FF XD DO HA L OFMRM AR T LETWHZ &L
T, UTOXIRERNRH ST,

- BROWIFEE DX v U TR AREEIL, A FEE ORI AW 7R AR T 5, Hdzn
b o EHEFMIEE OMN AT DL ORI AT LADNE,

- BRTI, MREEHBFTOREICEBNT TEDOXIZT7 Ty FHGEEEZEI N TED XD
S ELS 2] TEDX I ITMAERZEETI0] VI LS ENELND
U 2T L EFRIRBLUZ 72 > TV D D TIEZR W,

C BARTIEFEZNRE LTERFEENZ R, ZOZ AIEEHE N TR LI E21T
I LIz D7 o> TS, (Craig E. Wheelock K23 ERS L= H 5) KEOD
National Academy of Science D KZFeAMNIT 7 7 > RO X 91, B DOREE & WF5e
WHEIDY &5 e EENS L &, PEE L LTOHBICHEEOBENIZHAH
RUVATAIZLEZ D,
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O Swedish Governmental Agency for Innovation Systems (VINNOVA)
http!//www.vinnova.se/en/

ahE

Hm B (HEKF)

Kk 1&—  ELEHFTER)

Bt Bk ISTCRDS T4 7HA TR [FREF2Z=y )

KR
Maria Landgren (Head of Life Sciences Department, Health Program)

® VINNOVA DFRIREEAT 1 —FT 2 OFRIFHNEBERICE T HHMEDT

VINNOVA 1% 2001 4EIZFE. SN A T = —F » OMNATEIEN T, BHEEAN A 7 _—
voa vy ORBICH B ER (Needs-Driven) AFZEBHZE OHEE, HEA2 T2 v
3y E L T0D, BROMNATEIEAD 7 7 7 4 v JEREOALESIT & L, JST &
R LX— « FEEFITAEBRREERE (NEDO) OMRZEEE > TRV, BRI R L
ZEBAFE BEL Sy OMEEEICRHME L, B RTOMFFEIERR 3R> TV 722, FR O R E TN
€ 220million T& 5%,

@ A1 —FVDORMBUKR EBERILE

UTEDERM B OFRF G LD EIL, Fo7-< RV EEFEbRV), 22— |2hE L
TWRho 720, AT =2—T UREEIRICBWTZOEEBII/NE N, AT 2—F 20320
I ERNCRE 2 EFZ E L TR L, miRL Tz, LB, E0 Lo IcRER
a2l I _RE)D, AW CUER WS PRIt A - TR b2 —aE L i3 %
WL, MEOEFEO T, EFWEZER L TW\W5, RHEEEINECE b FEEET. FPT 121X
SZW L TWAHD, ZREITRNCEI N 42 LIZHBAEN T, 7 X 7 VTHERIEZ 2 F
TE 5 EITRHE LTS, VINNOVA T, BUNBNET HERAESZICL2>o8, A
DI vy a AZBILTE BB D 4 HEFHR 23 T CTHFEREZ{T-> T\ 5D,

® VINNOVA Health 7075 AICH T B AFRFERERR L RIEEE

VINNOVA ([ZIZRHEHATICET 5 12 D70 7T A3 H D . ZHFIITHERIGZ Y &
BORENA ML N E ST 5, Health 70 77 AT 20 4 R DA X 7NN D8,
ZD D LEIESIREZ Y L TWDHDIX9A T, WIT b EWEFOHIRE T8 O
BaZlS, THT I T TONERIFEREBR A > TV\5, Maria Landgren KH & %
YRS 7 R UM T OBR T EITCHEEE R LB I b - 722 B 0 . 2003 4
£ v VINNOVA OEAF& 72577,
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® VINNOVA Health 707 Z ALICH T ZFREFHES AT L

VINNOVA @ Health 7' 77 A2V TIL, Blostge & 72 22888 L <. a1
i (Pre-funding Evaluation) & $#&7Fli (Post-funding Evaluation) % B#EIZER (T T
B, EEXERLG LRI TH B 9, FRTRHMIIZIBW T, BB O RIA B
ER L OWFEUREIN E DR SN TW A EEMA L, FEEMICB W TUIE 4T
3H., b, THEROMRETET 5,

® VINNOVA ([ZHIBATLNAAOQ T —MBADIREIRR

VINNOVA O #7326 F, AU xz—FT VEFE LT, VAT AL 4o —ICkT 5
BRI E 24T > TV DIRIUIZIT R o TV, EHEL TWb, VAT LS 41 V—%
TR CTH D . VINNOVA OH T2 DRI L 72 505 1AM TFomEL . K
FADF BT 1T > T\ D2, £72 Needs-Driven D F & F - 7= BRI IR E &2 LB
ETHRMICIT 2> TRV E WS IR Toh 5, Lund K5X° Upsara K%, Karolinska
Institutet (2B W T AT AL A0V —IZYAHA TWAIIRE D ZH > TWDH 0,
ZORFIEAR b AT v THIROBENIEE AL T, ISR B+ 5 L, £72
BN TE L E AT, AV —7 VEF & U TEIEMICERE T X E 8N,
FHENEE > TOWRWEETH D,

@ A7 LNA FOT—DFFRRRF

VAT LA Fr P —0 Health 7B OF KA gEMEIL, Systems Medicine #5541 L 72
Personalized Medicine ®SEH L W5 L Z AR TFHIND, L LE D LB ~OREMN
Monsd, AV z—F VB E L TERBERETNE, LW ) HEncE X, VINNOVA O
HHEME LT, v~ v T T 770 RELTHEER L OIFENFECESERA ZEET 5
IS RE N EZ LNDTEA D,
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A2.3. KEICH T HRFHBEBIEADSI 21—

O Broad Institute

www.broadinstitute.org

A

K &E—  FYLEAFZERT)

PRI (ML)

Bt BkE (ISTCRDS T4 7H AT A« [FREF2I=y )

XINE

Ellen Glegg (Deputy Director of Broad Communications)
Jesse Boehm (Assistant Director, Cancer Program)
Manuel Garber (Computational Biologist)

Israel Rozen (Director, Strategic Alliances)

Naall Lennon (Assistant Director, Process Development)

@ Broad Institute ME&ICXE

Broad Institute | Eli Broad & Edythe Broad K% X ¥ {E# & 4 $ 200 million (24 EF
D HARM OffifE & L ClE 240 (EAMY) OFfAH £ 51T T, MIT ® Whitehead Institute
& Harvard University @ Institute for Chemistry and Cell Biology 23#&# L CT. 10 40D
FERAT EHFFERT & LT 2004 TR ST, £ D%, HFZERRFE DIV AR RO 5
AU, 2008 4212 Broad KZE 75 O $400million O FFfF 23800 S 4u, THARZWFFERERI & L
THEFFSND Z LT oTz, B NT 7 LAOfEHN 2001 KT LA, 7/ L8505
BEESE Z oD, B0 ONRENHII LD > T—OOBEICHER L T\ 2 & TH
LWEYZEOME 280 HhE, TERBOBE) GIREEINBR ~) L EEEOER %X
MH, EWH BROE & HERICZRWERRIIZ I SHA N ThilTnd, 208 sb LT,
Broad Institute Tl%, 20 HALDOAEMF DRI L o TE &« OHFFEE TR A FREET 5 72
DOFEREATO FIEND, BOBFOFELREG L CGREMLICIRVED Ey 79 A = X
&L EWECKT AT T —F R L o0oH L T ENFEELTNDHEEZTND,
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A2.3.1 Broad Institute T > b5 RAEKR—ILIZT

K &Y Ellen Glegg K. 18X 7zA—, KB F—LU—4—, TB #HiZ

@ Broad Institute OFIBRARE

Broad Institute (ZIZELTE 1800 44 1F & OMFFEFE, il YR — K~ X & v 7ENRN
EFET 5, WA MR 2 4> T Core Faculty Members i3 2012 4= 2 H
BIFE 10 44 C, 1% © 1% Broad Institute O T 5 @EW ORI EZF-> Tk V| 4
AT OEE T oOREICEb 5, = Do PI (Principle Investigator, THAEAFZEE) 1%
Associate Members & 9 JF# T, #E#EHBI TH 5 MIT & L < I% Harvard University &
Z Ot (Beth Israel Deaconess Medical Center, Brigham and Women’ s Hospital,
Children’s Hospital, Dana-Farber Cancer Institute, and Massachusetts General
Hospital) (ZHBWT 7 7 /b7 4 BRIZHOW TV 5, Associate Members 13 2 2D A 3
=y 7HBEK (EHHY) Lo THLNIEETH D, FIZ12HORNEHENH U |
Collaboration Coordinating Committee D35 | HKFE A #& THAF 170 £41F EDEEE L TV
Do FRNZHBWTIL, 2R & Broad Institute DM IR IZE Sy SN D 2 L, TR
REMRNT 200 R 5 0 R 2426 L. Broad Institute (31 &I 2 EHE DO U %
Y325 2 L7 EOSHSE &7 Operational Agreement & W 9 FFIEIMERR SN D, £
DAL, BFFEA X~ 7 D3] 670 44, FHRIRE K 190 4, #EEF7EE (Core Scientist D
ZTFDORARZX, Core Faculty Member O IL[FIAFIEE 72 £) 23 700 £ < W5,

@ Broad Institute D;EEFEE

WFFEFT OIEENL 2 DOKR X2 Hh T TV —IZ0 bivd, —DHIX Program & FRIENS
FEEDOEBOAMBIG, WFUHEIKICIEIL L2158 Ch 5, —DOED TIci 257 7'm
—F & HODWFGEE DERE L THRRIZH =5 E W HTERET, 2012 FBIELL T T v 7 F A
PEEL TS, ©OO0EDDIFENEETH S, Platform |L, KL 0 7T LB ME L
T HHREEEAT OB, 2tz oo ks  BEEd . Hff+.0 Technology-oriented
DIEFENCTH D, Biedn 707 T AOWET — LREZHNBERORAN LB ISEE G-
TW5, 77 v b 74— AOIFENIIEE  DEREGRSSERIEIRED A — I — NS L,
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FHREAT 2 OB E BRSO Z OPEERBR 72 E 24T, B, M 7o R 297 -
TW5, #%EFDIEENT Broad Institute D TH D | m%&ﬁ 73?/\“— kN F— 7R
FRERE A CTHEERBIRE 21T 9 2 & T, IIHMUEER ~ OB 223 2 130> T B,

Broad Institute DL 7" 1 7' A
<AfeFHooTa 7T N>
Program in Medical and Population Genetics

<7 DEWEFERLOT ST B>
Cell Circuits Program
Epigenomics Program
Genome Sequencing and Analysis Program

<RBHLOTB T T H>
Cancer Program
Infectious Disease Program
Metabolism Program
Psychiatric Disease Program

< Broad Institute 77 >~ N 7 3 — AL >
Biological Samples Platform
Chemical Biology Platform
Genome Sequencing Platform
Genetic Analysis Platform
Imaging Platform
Metabolite Profiling Platform
Proteomics Platform
RNAI Platform

@ Broad Institute OB ELESVICER A>T 5

W D15 E) 1% Core Members DSR2 7 7 7 U T 4 MAD 5 OB L |
Associate Members 7% MIT <° Harvard University BHE i g% N IZFF > TV B HFFE=EIZ B0
TATPIL TV D D3, CF%E WCHERAMO 27 77 U7 1B LTI S & o THRRES

BICNESCHGBRELENEZ LA L OICEBE L TWbD, XM At =77 4 DBENBIL,
BSL-3 (Blosafety Level 3) FTCOEREZHHAMIBWWTHRAL WS, FT—FEHI|Z
ONWTEF Y~V U AT —XHAOERY 7 N eRENPOBAL, A ¥ T—XLED TR
BLTWDEDR, InbOT—XEERAT27200FERMA Y 7 b7 = 7IZB L TIFTN O
WEDHBET HHINRZ N, A 7 7 OHEFF - BEICED D A X v 76 B YPNTRIEE
EATOT 7 =% UINERTH T2, HINFHFOMERIZIE, BEAHRERE B O
MO ETEH AL LD REMEEZ G S HINE N EENOSET 57— A B X TE
77
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@ Broad Institute DEEE&ES

WFZE R DAERT T 5% 2005 4251213559 $107.8 million TH - 7243, D 5 4EIE & TEH
LTCW5, 2009 4 DOHFSEHT OBEIFE 4134 $221.7 million T, % ® 9 B $150million
PNHEFLEF (NIH, DARPA %5) OAMVER BT 7T v b OS5y, i, FLARR <0 [E R
B 77 >+ (Human Frontier Science Program 73 &) <&Mt (K $29,400,000) . Hii
NS OM4 (] $21,30,0000) . ©F20>6 OHEFENFZEE 4 ($14,300000) %5251
b, £72. 2009 4D AFEE LK $68,000,000 T, WFZERENE DALY — A H
(89 $74,000,000) IZIRWTEZWXHTHD, TOM, 772U T ¢ OffeReE & LTE
159 $30,000,000 2372373-> T 5, [AERIC, 2010 4E13ESE & %87 $258.1 million, %
D D LEIBFOINERNT 7T N OESSDEK $167,500,000, Z DMLD 7 Z 2 KK
$43,000,000, At OFREEITH $1,400,000 ToH - 7=, % LI, JEFHIZ Fund Raising @
BRI I HE A TN D & b D 08, FERANCITEFREIF D 7T o b ~OARIEFE DS > T3
EDIFIMFIEEESEDOEENE A5 Z ENEBEMTEEE X TWD,

@ Scientific Placing Allocation of Resources Committee (SPARC) (2&%

AR AT R 1B

SPARC IZEHL LAWT A T T o> T\ DHWNERIFSE#E 7> 5 Preliminary data % & ¢
REENGFET HNA VAT « AU Z—2 (Broad Institute ® A % (% High Risk — High
Reward &\ 95 RELA HWT W) BOFTNMFESERGIE CTH S, F4-5FOAFENH
D, 1EHEZYORAFETHEREREDISERZH Y, TDHH 2HRBRENFRIRINS, HHE
DIEFZ (L 20 44 D Associate Member 7> 5 72 5 SPARC committee 237 9, i®FIZHB W TIE
PA 2L LTOmHAIRFAELEA L, EERE TR E2FERNI T 2 &
T L7220, BERAE 1T 1 4E [ $100,000 DEETT 4 —VE VT 4 2K L, O E
FAUT 2 FE B LR, WFRE DN SN D, BT ORIIBITIZ, H 2 IZBE L 72 SPARC b
e7uareZ M3, NIH D7 Z > R &85 L, BIEIZER $200million OHFSEE 4 % Ffo
Stanley Center & W\ ) #HfkICILFTE STz, ZD XD A VU RT « AU X — DRI
PEEk 9% Z & 13 Broad Institute IZ& > CHEZRZ & ThHDH, HERETIFEHLIZL
UV ORI ESE O B S SEIEIZ BRER U CL TR EIR OB FE A T T 2 &8,
KHBET ) DRV AIZ K D8 LW ET VOBEIZEN D LB X TWD,

@ FIEMRBOMAER R

WHZERF A D AM AT & LTI, AEIC 111 HICU U — R &7, OEODKRE
RO LD B b, T HMEEIL 1N 156 2RO DFERR AR A X —FRIT
Lo T1EMOMZEREEREERT D, 7l T LL~ULTIE, HAoro7al T LE2FI1C &
e, MLEOER I —T 4707077 MBS Dk 2305 ORFEE NS L,
FGEDHEPE B L 2 DO RERIZET 2R P8R O OFmE1T 0.

CRDS-FY2011-CR-04 WIATBUE AR AR EEAE MR 24—

><—-Q.3(‘DU'0>I



Appendix
76 pp

@ Broad Institute & XF0EHE

FIRIMPEIZBI L T D Agreement % £ §#ififti 92, Agreement Tid, FraFH Gl IZ LB 72
Fft X 1X Broad Institute 23T 5 (ZD7ODOHFTAZ v I RNEHAINTWD) 2B, £
DILADESF T 131 &322 L 2B LT\ 5D, #EED X 52T X, Broad Institute
73> — PR Z BRI E & LTITWV, IR A B O e RFED 47 7 — 2 123856 &
FINS o — AR O R M E 2 - RFEMRREEZ S O 2O LBAOmM R H 5,

X A2.3.2 Broad Institute a7 277<) 74 %
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O FAS Center for Systems Biology, Harvard University
http://sysbio.harvard.edu/csb/

ahE

KR f&— (EALEFZERT)

sPEORE (ML)

Bt Bk (JSTCRDS T4 7H AT A [FREF2Z=y )

%fitsd - Bodo Stern (Director of Research Affairs)
Erin O'Shea (Director of Center for Systems Biology)
Andrew Murray (Director of Bauer Fellows Program)

@ FAS DER#EHE

FAS Center for Systems Biology (% 1999 4 (Z Charles T Bauer [k D % ff 412 L - T
%L & 7= Bauer Center for Genomics Research # #2ji & 35, /"1 A/L—7 v MI X
L7727 A, AT A AMRORERIERP X — BRI THEoNT E R
72. 2000 #-1Z Andrew Murray 7% Bauer Center ®7 1 L 7 % —Z5tff: L. FAS Center
for Systems Biology 23ESH AL, 2005 4E121% Erin O’Shea 37 4 L7 X — 2l -7=, =
DE 2 —OHIZIE S 512 Center for Modular Biology & W 9 k23 >< 6 TERY, £
Z /32002 4E X Y NIH/NIGMS I kb5t #%—2 7 > F (National Center for Systems
Biology) O3 IflLE 72> T 5, B ¥ —27 T M3tk 3 5 Bauer Fellow O AfFE<°
MEEE, TOMORA N7 FEIEBE DO NFEE L L TEIHEbD, 20X oI,
FAS H{KI% NIH/NIGMS OB kAtaE 210 658 L T\t ¥ —& L ToMA e
ot & ff > T %, (B%National Center for Systems Biology DBkl 2002 475 D 5 4
il & 2007 475 D 5 M D 2 W2 7= > T2 23 3 Wl H OB AR O T (Renewal)
IFTONR NI ENEEICRESTNDHEDZ ETHHT,)

O@FASDHDIvary

U H—DFR e A= e LTI L T A 7 A = AR GUGET D50 (BT
SNNCEIEH DO & H) OEERE X2 TV ZEThD, TDOT-OITIBRIANRE % 1
STERFEFEICM DS 5 FEM L2 E T H2Z-onT e 52522l var L, BK
AIZ I o % —2+ @ Harvard University D48 & OFERFIE 0 B 2 HEHE L T 5,

@ FAS DFR#HERK

Y X —IZIET 7 VT 4 WEGEE O, Bauer Fellows 23 FE#E9 %, F7- Core Facility
bIRALTWD, 77 WNT I3 2 —FEOT =2 T7EELLT3H, 7=27 |
T MMOY 2 =T 77 INVT A N L THD, EOMIZ, Affiliated Faculty & LT,
Harvard University DO PIZETR L, & & — &R A FF o588 2 14 H 72
15-20 41X 23 5, Bauer Fellow /& NIH/NIGMS Ot > % —27' 7 o hO&E4&%
T, BEFREFNAEELZHETLHETHY, ZRETIC6LETALE (R ¥—27F
YEOBEFIIDOT zu—v T Ta s T AOK 36% 5 o T D), Fellow & LT
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Hans e, sEMOENT (T=27 7 v 7 TiEaWi=d, 5 FMTENILN T95)
MSNT L= 2 b > TEEI L, B X —WNAOMOIIEE & O FEIE E LD D 2
LN TE %, Z @ Bauer Fellow 2N EEEF9E 2 HEMET D REN ) & 7e > T B,

® FAS OFEMAEDEMS BB

YU Z—DT 7 VT W5EE & Bauer Fellow IZE2E XMl GO v = FEBRICETD
STW5, LLeRnD, 144 5 40PWEHFEOHE THD, Br¥—2KkE LT, A%
FHEEIZIZRWEH LWIER, 74T T 2RBIAALTINA AMEROTE T2 L0, W
HEHEENEL Ro e RICH D EEZTND, VAT LA Fu U—CBE RGeSy
FA2EELT, TINHRWVWAMZEDZOTIERL, HLETH, FTILWEMREEZES
72912 “Best of the best” D AMEZEDHT=E NI B X EFF-> TV 5,

O® FAS OO7 772V 7 1 e

B —DORETHT 7T 41 B —BEREFOA 5T, Harvard
University D2 727 A 79 A = ZAEOH7EH 2 I 2 =7 1 DFHATHE T, [ Come (Ck
%), Learn (#5), Use (EHT2)] AL, BB A 7 70— XD
eI <, FIHE & > TORSRBRIEICHNE RS EOHGH S L LT, o772
=y CEREL, BRESE TV ZLRRATH D, BE 5 HFMIZIBVNT 200 U< DA
JEEMN D 1000 4 LA EORFIEE N b —=2 T EZ T EERN DD, 77T 4 OV —
' A% Harvard University IS OATREBIICHB WTH AR TRRIEL TR, £DOIAIT
T —DEEERICTY SN o TV D,

A2.3.3 FASDA T 14 RXIZT

K &Y Bodo Stern K. 8t 7xA—, KR F—LU—4—, FE H&HFE
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@ FAS DEBHEXRFEHE. XKERBBEOBEMER

v —D 7 7 VT 4 W9 & Bauer Fellow (£ Harvard University @ Medical
School |ZF% & X1 TV % Department of Systems Biology DifiFe. 328, £7-E#1 %
— 2y ATBTFAFERFAEOZ T ANFEEZE L TAMERKICED > TND2, FAS &L
TOHE A=A TFFo TR, VAT AL A P—0 &5 128, e, GHERE,
W7o & OBEAF OMFEE A 2 B3 2 0 B IXEE BN REHE LW DS, 207201 L
HZHS< S TLE D ZENFIETH D LRIFFICRFFRICITE > THE L~V OHFIC &
STUVAT INAF e —2FENIFESEEZRIT DL ENEHELEZ X TWDH, NIH/
NIGMS Ot v % —27Z o MIFFEICH LTV AT AN T —HEOMEE 5 2
L2 EEMFFLTRY, FAS TIEA Ly VLNV DOREERNRE LTmv AT LN, Fa Y
—® Introductory Course (AFI5EFE) ZEFNICHEME LW EE X TWAD, £72, Bauer
Fellow ®—¥}1% Harvard University 238> CTW A EEEERA~DT U M) —F 70 75 A
DIFEZHHIILTWD, FASORZ v 7@ T2Ex L LT, ZOMkTIE, v &7
DA Fu V=I5 H b P DO & FEES 2RO, WiblE Artist TUAFZE AR D
BEAEHBEL TS, ZOAMERRSEHET, KEBMREREN T — 2 O 2 BRI AN
7p 8T DGR S, VAT AL A u D= TS o OB FIZB O TE
FEZR Nk & FEE N 2RO A% Army O X 9 IZEMA, BlE T 58S & (3R E RITL T 5D,

® NIH/NIGMS £ 4%—4% 5> b (National Center for Systems Biology) O&

HEMER

Y= T NDORIT Ko THEBL L 7= Bauer Fellow OIEENZ 1L —E DM EN R 5
N, BikaZ -2 L CUVAT AL A V—DREEENE-> TNDLZ LICEEND -
7-EEZEZTW5E, £O—JT, NIHHDOY® 2 —27F o Mk 257803 AR BARE T H
HTEMNDL, FEBEE (VAT AL FTa = AMOERK, VAT LA A U— (it
D NFTE ORE OYLR) 1TPRTETH, FMOBR LR D RET A VA h— 0 RZF DR
O RERIEEIZ S NI LS bbb WnWEF o7z, "oy T H T 7T MO
Tl FOREG LR AEROBET o AT ANHTIML L & Hio, ABEREOR
PIEHEZ & NCEARZ O PG DWW CH —E ORI F#t 2 E ., FRNIHIR L TEL<
RXLFZEZTWD,

Q@ AT LNAAFAOD—DRIKESRICDNT

60 FERNIT Iy AWM EFIE LR o T2iv . Z ORI LT, WESE B0 A
T& 72 DNAWFZERS, & Dk, HINHEHT & B P RoOERIC L > TRRO G4 T %
W3 B AFZE 8 2 N C & 12, BITE T TV B MR ZEOIZIE T TR0 1A+
Vo TEWL BV, VAT LA FaP—20 60 LERTO T AEWE L RO R T
X ANRHY ., WTN, EWFEOAEEROIZIET R TIZ U AT LA Fa U— DA
FERPEASNDE LRI EbHDHLEEZTVD,
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O MIT Computational and Systems Biology Initiative (CSBi)
http://csbi.mit.edu/

ahE

KR f&— (BEALEFZERT)

sPEORE (ML)

L BkE (JSTCRDS T4 7H A xR - HREF2Z=> )

K

Bruce Tidor (Professor of Biological Engineering and Computer Science, CSBi Co-
Director for Education, Outreach and Community, and Member, MIT
Computer Science and Artificial Intelligence Laboratory)

® CSBi DRI L Tider AREZEDSEHRIE

CSBi |& MIT 23 HE2 BB G 2 R RBNSoT§ D587 7 —F & L TEW S, Gt
BRY, LHROHEELA B OS2 2FHEOEEWNE 7 v 7 F AL LT 2003 FFIZ5% &
Tz, TRWIERRIE L, MR RERNGLE LT e —F N2 Tl b ZEnb
DAEF~DICHICHARE N T S22, L& WS 5 o HRE 2 B3 2 988 v A
RBLTWe, 207D, HF4EWT, k¥, EF L% EMFREOpEL R L Tn
LN S IR S ORHGESLHMN A HA T 2 2RIt 270l 2P R =T F
TELTHENRT 07T LEAFLNERDD EEZONTYZND D, BUEITMIT O
A N2 & 5 Schools of Science and Engineering, Sloan School of Management, & L T
Whitehead Institute for Biomedical Research (ZJ& 3% 10 OWFFEEANG 80 4 D7 7 7
NT A RBET D, Uy —Fx i Z—L UTHEE L TW5, Tider ZdZDOWFIEES 10
FERNZHE LT, VAT A LFOSHIFIENEMFICHISHTE 20 TIE 200, &n
IFIEMND . D TEWFOIRNTHRICY VN7 LT aT A — AR ES 2 H T, £k
FHIR Y NU—7 kG b UTH U7 EORBOIIERF OMINCI D A TV 5D,

@ Bruce Tidor fREDMEHE

Tidor AF7E = TIEH > ORIEMF & HAI SIS DORNREORIEE B L7 217> T
W5, HAATEBOBR T ORRET 2, HERRIEEREZ G OEETHY, X7
OFEBUINHIEHE S T > DFRIEZ E D X 5 ITHE L TV A NICHEBEZ R > TV b, ~N—r3—
RRFORIIENE L 4 I FEFIE 21T > T D,

@ CSBi DEEZEES

A =T F 7 OIETIZSE PLICL D284 RERBESORLHFV I > THbIL TV 5,
ZOBEEOEELHERFIRIIGCTCaT 77 VT 4 OMRT 7 =3 % O NFESE,
A =T FT7HEOERE L THKET 5, MIT 121X Medical School 372 WZ & 6,60
CSBiiZZHE L TWA 7 7 VT 4 OFEMGEIIAEMFEORIR LT aRT 0 7 A, 5HEE
2. NTHEE, 7T—F%7 7 F ¥ —72 ENZ, BEEEF»S OEEE LoV TH NIH
D Ir72 53 NSF X° DARPA 75 OBIREIA N Z V0D TIER W EFE 2T D, 2006 12
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IZ NIH & NSF @ Shared Instrumentation Grants % %5 L ($400,000 2 NIH 7>6
$300,000 # NSEF)0) . RXAFTA A=V T D77 VT 428G LTz, T4 L H
LIEBE SR TH D ¥, 7xu— v 7B LTI 2008 451 $2 million 287 = 12
— vy TE4A L L CEFF &, Merck-CSBi Fellowship Program 23 % /& L 72, 2005
|2 1% $4.25 million 7% CSBi @ Technology Platform (Z % fF & 7=, 2013 £ £ T
D 8 [ THa%E $10million @ SMA Computational and Systems Biology Program 7>
5D FfT4AH CSBi O EFFE T 1 7T A D > AT L3 A A a P —HFFEI
FTTHINLTWD, WFIET —< 3 TiL, ZOMITIEGYENIE~DFF N & -7, Tider
BIRBHIIBAAENIH 07 7 NEER L TOD0, WHIER T OB T8
AROWFFEE DL Z R > TS ND D, FT0NT LEROMENEMFIZE > THEH
20— R o TNDONEERETH 2 LK hl> T\ b,

® CSBi IcH11% Seed Funding #IE

A =FT7FTOEBESEFHAL, FERNTOT7 7o T 407 7m 78 1LT
Seed Funding X WO HIENELN TS, 1HFEIZ1HADRIIEZOGND DT,
TR, k. BERROEAIEA L SO TRER $70,000 # 5- %2, HILWT A T 7I2ED
SHFREMOBFE R EICMVHATHE S 9, LOVERENET oSG EITTFRAOE -
ERBDOT 7 RITINHETHZ ELARBICR D, o, ZO7 7 RE#EGLTEZ &
TEIFT—RENOMOIFIE TN —T I =T 4 U TINEND Z & 8B £,
XY VT ANRELTHEERMESITICR> TS,

® CSBi ICHITHFEHTE

A =FTFTICBIT DHEEEHE, EFOHTRE, EWTF L x DM
RO IZHE Y 0T WA L S L & R T ERME R O MR E 15 A 2 3 Synergistic
Learning # HIf§ L T\ 5, T D 7= FAE— Nk L T 24 OFEEE N (B8 5)
FALFEHIC Y72 %, Co-Supervisor fillEZHHA L TWb, A =T F T ORER, 7
7> BT 4 FEOZEME G E L TWAR, PSS sE R+ o5 B oMBE IS
FHEBLND,

@ AT LN AOT—DBIRIZDNT

Tidor B A HIIT AT AL F 0 —ZONT, XA AA T 4~<T 47 AITH
& -3 < Data Mining way ) 75 &, 7 AHEEIZ E & O < Mechanistic Modeling
way D 2007 7 —FPNRETIHETER L TWD EEXTVD (HEOWIEIT%
FEOTTn—FhLoTnHEDI L), BIEOFEDOHE LTIE, BENDDAENR
Bk & BRIRTE M OFER 2~ 5 Z & TAPEEMIEIC 721709 < B CTRRIE S
NnN5EEZLNDN, %RFIFTV DS Computational Biology DOffEr = BIF L7-H D
ThHY . ARAREEDELND ETITNR Y ORI D EEZBILD, MIT &K
ELTUAT ANRA AR —IZOWTIREDT 7 u—F 2 EHHE L TWD A, HEHE
W (FFI2 NIH) OWF9E 277 o MZOWTIIRTIE ~OFRE IR > T D K D 2RISR A

><—-Q.3(‘DU'0>I
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STW5, EMRfm (Db bFEREOHBO Y 7 F) THAKRD Mechanistic
TRERMR 2D DAFIRICHE R Z H T TN TUIARRD YV AT b3 A Fa o—0 EH L8
LWDOTIERWMNEEZ TS,

@ JATLNAAOD—EGH (B £¥WF (Synthetic Biology) DBEfRMEICDL
<
FMELTELEFMAMEREE > TWVD EITEVEEW, Tider ZZ 13 A2

Synthetic Biology 1LY AT AL A0V — Ik L THEEGTELORT U v IV aFEoT24y

B2l EZTWD, EFICI vy a Lo TcH s 2 &5 Data Mining o7 7

0 —FICB T ARERAED Y — v, Fio, R PELZRET L FENEY T2 ERT 5

oDy =& LTHMER DD TIERWAy, CSBL BHIKS Z O BFICITIK AR > TR,

IGEM &\ 9 ARkt b Lo a o 2w L T 5, Synthetic Biology D& H>

NTODRIUIFTERFZOBFIIEL TV DR Z > TV 5, —EDOHM TR\ T 5
ZlE, ENEREL LOORBILL TV Z EREIThN TN D,
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O Pfizer, Inc.

www.pfizercvmed.com

ahE

KR f&— (BEALERFZERT)

sPEORE (ML)

Bt Bk (JSTCRDS T4 7HA TR [FREF2Z=y )

%tii# © Yuan-Hua Ding (Senior Director, Head if External R&D Innovation
Asia/Pacific, Pfizer Worldwide Research & Development)

@ Pfizer OZEEABFIDIEE L ERBIR

Pfizer O HAIBIFE MR E 1T 22020 F b5, —2ik Worldwide Research &
Development 9 C, BIFEOYMEREDO T A 77, a7 hOHFHHNLREEE WD
Phase II & TOMFERFE 2 4H 5 #M, & 9 O~ & -Dld Biopharmaceutical Business THih
fbENTFEHOTHRAZHE ST TH 5, BAIEMIROKEIL, MR E, HRERE
B RGYE EREMIRE, U7 o BEIRIN, R 7R b NSRRI R, BENEGL 72 &0
T3V —IZ530F, 3 ODEMEIE (Horizon) Zi%iE L. Z OHEPRRILAZFEAM L TV 5,
Hrizonl |3XI SR B OHBLA BRI X 5. BAREAIOESRe BEFoHREE 0) 7%
AL Td %, Horizon2 |34 —7 2 A 7 _—3 2 AT K 2 MAREAT OB 438 L 7= AlI3E
WFIERES) DRI T&H %, Horizon3d I&. AREREMICHIE L 7-HHIEBI AR OMESL TH 5,

A2.3.4 Yuan-Hua Ding E~MDA V4 E1—RAS

E&Y L Jz0—, KR F—LU—4— (B¥ : FB #EHR)
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@ Pfizer OEFIBRICHID AT LN AOAD—HARDHMED T

VAT LA F 1 U—(F Bl U7z Horizon OFERIZB W TEERKZE 2R3 LE 2T
W5, BARFIZIZRIEEAR, KA Pathway OfER, & L TS A ~— D —DRIEITHK
MO EEHIFFLTND, WD R DL VAT AN A r U —d Pfizer 35 2 DIk HHAR
BHRED a7 FTh D Precision Medicine (fH<CEE DRI A DR T2 5E M 722 364 D
feflt) OFEBIZL B Right Target, Right Drugs. Right Patient O ¥ 25535 DI
BHTHHEEZTND, Fo, VAT AL A U— T ERICEB O TR L~ L0 A6
BRLELH LV TOEMPHRIEEES T ENTE LY — LT D1, HS ATREIED
PHIEREBR N D D7 B RENT X D IRBROFE R 5 F2BRIZ 2 O FEAD 52 H =B D i
TR DOHEEIZ BN DT Do TETL, VAT LA A r o—% FWTHEHZERIZHK
ZTFYPA LT IIBNIEE RN EEZTWAR, BEOREINCH - 2 KRB RIEER,
EHChm o> TREMO 05 EFEZRO 7 1 & 2O IZEHIC b =kt 5 2 &0
THETX 5,

@ Pfizer OFEFIREEFICHIFD AT LN AOD—MAEEOEDT EIRBRELE
DO TIIMSL LTz v AT A3 A Fu D —WFEE 23R A b & SEBICELE S 4L T3,
T TR, F O —DIER Y | £ ERRO X D B XD, FEEOHEM
WY AT DAL Fa D= TR L2 ERR R 21T 5 Lo K0 b, &5 HEMIC IR
MIZ S AT DA Ao — %Y T D50 E D ELE S VAR O A H72 & 9 8l
UL T, VAT DAL A P—ENEH TENENOEBSBICEDbE TED
BNTWD, AMOEHAICBWTIX, AT A, 4 a P —0Mikas 20 E N - T
WEZRSEBHELTWAEIRAMED S, 7 2B, A T7r~T 407 A, EHER D
EOa T &R 5808l T ARBICOWTHIE LISV S HEELE 72 A
MO PEEIZE > THRINTH D, EOFICBENWTESRAMEZRAGDOETT—L4E
U CHRABFICE D M Z & D, 1 ADAMITM b 2RO DB, FAMD
XX NRUT 4, BTN EODICHAGDEADNOFREELZEZ TS, 1275 L,
ZDX IR AM OERMERETAREDOEFESCHIBUZ KL > TERLR LR L H D, A F
F v —D X7/ IR A TT T ITOE DT AT 7 HEEILICHORT D X o 725
BRI 21T 2 L AL, lx DBIZRO DN DRIDB LGOI > TnDH I EbE LN
Al

® Pfizer £E7Hh7 I 7 OHEMRE

ZiETIZ, EED University of Cambridge (KE, fEE. &) . 4 7 4 @ University
of Ottawa (V7 F ), KkED UCSD (V7 F >, i), HEO LY (EYYE) 72
ELORFEIEOEENH D, 77 712X Curlosity Driven O HIEED LV FE
M7 A T = ZLRLH LWIERIC O RN DR E b b LT ND Z e aliffLTWnD, =
9 LT LR IEIEI TGRS DR a8 K e 8% Plizer I3 F = v 7 LT, MAEEICHF %
MWTFDHZENRZ, £, FEOIEFKS & 1T Strategic Partnership & U 9 2250 & 5O
H U Plizer ISR Z £ > TWA DB THRT Vv L EFo> TWAHIIEE I =2 =
T4 EEMMIICEEGEZFF o720 DIF LWECR 22 7o 98 2 RIS I/ LT
SNDVAT DEFLLTND, HROKZELIX, FHRKFEOMEHR & OIEFFFE O EE
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W%, AAROEBENIFEOEILE < £ OMOBIZERERE & OZZHIZ S BELNH L 723, #fk
XA DR 72 D & BANBIELHH R R L E N HICAD 2 %< FEERITHIZ
LT DM LOEERN R 27 FOBEN ) ESRETE RNV ENDHLOT, M
FEAFRN IIRIC T E DS AR ORENEE LB X D,
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O Center for Quantitative Biology, Princeton University
http://quantbio.princeton.edu/

ahE

Kk 1&— (FECFEHFER)

PR (ML)

Bt Bk (ISTCRDS T4 7HA TR [FREF2=y )

KR

Jushua Rabinowitz (Professor, Chemistry and Integrative Genomics, Program in
Quantitative and Computational Biology Associated Faculty, Lewis-
Sigler Institute for Integrative Genomics, Department of Molecular
Biology)

@ Center for Quantitative Biology DRIiFHE & EEHE

2004 412 NIH/NIGMS @ National Center for Systems Biology D& > % — 27 5 > k
(P50 GMO071508) D Bhf% (4 $2million % 5 4f) 2L V. KFEWNOWFIEAT Lewis-
Sigler Institute for Integrative Genomics OIS S 7=, BfEIT®E ¥ —27 T FD
F2WBH OB E ST TV D, EERNICEIT 20 TOF&EZ2HER SO ka2~ CTH
BT D, VAT DLV DOEBEEY TR OREEE T vy a L LTS, B X —
77 NOMAIE, A 7T DNA~A 78T LA LEZDOF—HZ_—=ZADMA A
— V7 BEONE) OEEOM, B PI O F CTHIEEITH RA K7 OREASCH IR
THHEFPERBEN Y F 27 LAOEFICEIEDLNTWD, B ¥ —ICFET H5EE
IZ Princeton University O OB NTT 7 IVT 4 R v a &> T 5 PIL o,
Lewis-Sigler Fellow (ZZEANDH#8%E $ 35million D A fh & 5215 TR%Ar) HIEIC X 2 X4
TPl (T=a7 b7 v TiERl, 5HEMOBKTRAH) Tho,

® Center for Quantitative Biology IC&% Princeton University O A7 LN

1AO0—HE7OT S LADFE

Princeton University Tli% 2003 42 KF L@ Quantitative and Computational Biology
(QCB) ®»7'm 7 Z A&7 IF., 2009 4|2 NIH @ Training Grant #3517 7- 2 & 2125
MG Z21T O HRICEB I, £, RFRET TR, FHLVOHFBIZB N T
%, Integrated Science Curriculum Z&%E L T AT AL A U —(ZBHET 5 EREIT
STWb, ZILb D7 177 AL Lewis-Sigler Institute for Integrative Genomics 731
HEE LTk Y. Center for Quantitative Biology %13 U s Z OMFFEFTIZATIE T 5 W 5EHE
(Center for Quantitative Biology D A % v 7 &5 de) Ofth, (b, FHEFSF, £ LW
(DT, T EMT MBS EORLROT 7 WVT 4 BEE L, Uy —F ¥ /LR
L UTHEREL T\ D, FE 72, #FIC Lewis-Sigler Fellow [3273#(H @ Integrated Science
Curriculum Z FE L TITH VAT A7 > T 5,
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@ Princeton University ([CET5 AT LNA A0 —HBEDFE

QCB D7 a 77 AFSNLZ & 7= - CTlL. Princeton University (2 L U 772 5#4E %
# T, Harvard, Stanford, MIT. UCSF 72 & DAY F00 8 OF IR T D 4
Naib T 27D oTc LBfR L TWD, 2D, MEECr BRI FO NNy 7 7
T Raefi o AT I IAA T, EMFDO Ny 7 750 v REefios
ELLEBIZFD EmdT HdZ LT, EENIIVAT ALV TEMBIRZIRZIDEE
I LWEDFOT AT T HRAINTEDHERELEEZ -, ZLOOBEIZHONT
1% 2006 “E 2% # L 7=, Center for Quantitative Biology ®F 4 L 7 # —T& 5 Ned
Wingreen & David Botstein |2 & 5 Nature Reviews Molecular Cell Biology O & #45
IZBWTERLTNDE %,

@ Princeton University (CE 12 2 A7 LN F O D —HE DR
FROBEAEFEHETHZHIC, QCBO T 7T A, FEOERZICHT-> T, B
X CHEYFEHL LI FETIE R, Wy, 3ERY, R0 EEZEL L T
%, #xitix Computational Biology % ¥ L7 P ADOKRE L A HiL, 29 LA
VI T TU S ROFAENEA D Z EIAT 503, ORI KPR EDRE 2 [RE
95 Z LIE L TRV, Rabinowitz #d% L, AW FIIRTFFRUFICENTHPERDH R
OB HEMPETHY . VAT LA A u =D IV CUIELSE, FHERE,
b7 EORIOMHEBRZ AN BIZEHAEFATEL ZENRDLAERELELEZ T
%5, BIEQCBIZIXZ 1 FHEHIY 68X DORFFHANTEFEL TND, TNETOET
XKD 2N T T I T THIRIZIESE LT\ D, FRVITEEITHEE LY
Medical School (Z#5: L7210 LTV 523, Quantitative Biology ® AL & BH/RAYIZHL
BLIEETHETELZNR2NOT, S%OERBINIL Y HEIIRD LEZZXTWVD,
(JElZ# L7 FAS B> % —D#E H#t (Artist B A# FRK) & Broad Institute
DOHFFEHERERERS (Army B TF— 2 5%) OXF IOV T E S B o0, &) BRI
L C) Princeton University (& FAS | Sl # O AMIZ S 0B OHGEREBZ 202 &%
BzTCWRWERS, D LY BOHE S EAEMFED 2 OIZONWT, WEICE
TN DIV 2D, SBFHoONRT 2% oo, MEDOHBLHMETX S,
Broad. Balanced. Bilingual (3B) D AMAEKT 5 Z L NHENTZ LB X TWD,

® QCB [CH|THMHREEK

QCBDO 7 7T AT T 7 VT 4 [AEOHRIEE O ANERIC L > T AT A
NAF =N HERETHZLEZERLTWD, a7 77 00T 4 1240 5 LAY
Ny 77T RIZhGOFIT3ADHR, MY, BF, A FA T +~T 4
JA ML, FRIINTZ V=T Y TR SRR IR A B L 0D, £
12 4% 10 44 2% Princeton University UISNANDOHE ThH D, 7 7 BvT 1 1Z[F UHFSEH
DOHIZA T 4 ALMRELZFF>TEY, AVORHHZ V), WFIEED AX—RT— A
W20 120m” LR L TRE S IFRWVA, ZOTRANLN—ZADH A X, #FFEEF+
DR EMTEBRIZRS>TNDHEERD, L, HMHOEEIZOWTIXEHMAE O

><—-Q.3(‘DU'0>I

8\Wingreen N and Botstein D. Nature Rev Mol Cell Biol 7:829-832, 20086.
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EIZWDTERLTREY, HBEE 255 LA 9 Department Meeting I34F 1 [B] L 2B T
WV, — TN BIIEE 2 W= I F—7a &, WIS E DN E T D10 DESIT
BHECRRE SN TRY, FM 30 NI EDE I F—0BEIND, HFSn D135
KMzma—a—IRKEREA NSO THL., 1ENIEENNLHLIBILH 5,

A2.3.5 Jushua Rabinowitz #ig~NA4 V2 E1—RES
N —

E&Y Bt Jz0—, KR F—LU—5— (BE: TB £%B)

@ Rabinowitz IRZEICHT B AT LNA A OAD—MRADH &

Rabinowitz ZiZ B H L, VAT LAy —DZ L% HEMFED (EmBlgo) Al
FERFMED A J1 = X Wil M F15  (Mechanistic way of understanding emergent property of
biology) | & L THEXTEY, KHAEFHINC L 23EAHRE L EOT 7o —F 2O TIExR
BT 4 TG E > TND, 20X 7T e —FXELROUE - FEHEEICZ WA
GaFFo TV AN [ZOFANNIERI N o D0 [ZOEANING THEHT 50 L)
FIWIZIFEZ BN 000 LRV, [TEDEMICED X 9122 OIRAMBERT 2D h)
EWVIRIIIEZR D Z EIXTET, FIEDOT e —FRARARTHDLEBZZTND, AT
= A LEHTOFIETIE, EERICAET D, LD KRB 2B E RWEST 2 N[BT, K
FHR A TFRIA T = X LOBRIZ DI N AP ELND B2 TW5DH, BIfEIX, M
KM DT AT =X NERE LT —~ & LT, BI#ET MR (RICE &I
FHAEAN 72 &) oftl, KEGE. HIFEERE 72 & ORED OGBS AR, 5 R AR R
BT DR R OEMEY] . T RO REEREAEI 72 & @RI T —~ IZER D fHA T
W2a,
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® Rabinowitz iREDIER EMAESR

W52 21X Princeton University @ — X728 4 X (10-1244) L0 ORKRE L,
RARZ b4 ERFFE 104 THEESNL TS, BIEEEL WD HRA K7, 5HEE
L FEBRBIE, HDWVITERZE L0 T ORBREFFOE R E [3B] OAMEEALT
W% (Rabinowitz #f% B & & AR RICB W T b2, REFEFBRICB W CEHER A
HLT&ET),

FIEAL CWD 7 Z 2 MEINIH (R01) ofth, NSF <° DOE 7 E BT R DOWFEE
&THD, BIIEIXNIH, NSF, DOE b ZIFRBEOH R 2 S L 0D (%77 b
1AREDORA R ONFEEOF YD AEE) M, LFEFEE E LT, Y Ty ROEENER
S LT DM O A i EE A (185720 $12-13million) Z#4F L Cu\ %, NIH OHfF
WEITT—~OHABENEL. B0 D (Dreamy) | MIFEMEEZIRETHZ LN TE 5,
NSF & NIH 2T WEHHBEERH AN, FHAIZ—EDORREEZZEZTHZEN LV EHINTE
V. DOE | ZFEE AR CREE O B IR - T2 3R OEEPH O /3 B 2 558 L2 AZEN S0 B v
) 15 % £ > T\ %, Princeton University Tld, %4 % KFE OWFZEEE AN D35 1T LD
VAT ATIERL, FETREVETEZITmMY . 20%, LHOEEALBICBERT H0F58E
BT DU AT LE L STV D,

@ Rabinowitz RARZEICH T2 ENERME

Rabinowitz 2 3N BRI BARS L7, (B HIEANIC Bk 2 Ff o Ca 2 7 LT %
rges (g7 n—=7) 0% < BIERERFES A VBT 2 KRR EED T 5,
[FBFTE 2 6D D128 72> TE Multi-PLIZ X 26552 RO T2 NIH 77 > b Elgii s
LTW5, BOORBRNS, EMRITIELEy /P A = AL EZDHIFEDRITIER N
EAIM, ZTOWMENRD D LKL TS,

Fio. EETDIRFFRAEDEHIE ENREOH T EFHLL TWDH72H, HFET —~ )
AETAEEIICEL ORI ELRBR IS T, AOEMEE ABD-0 . SENREEIC
MBI FCOT D0 OMEEIRIEL T D, TRETIZ, LR F v —14
ERT RN X L ORI T TE T2,

@ AT LN AOT—DFRER

FRROT e —F 2 ERE T HEMFORNTIASE 30 F < HWITHWN TV O TlEZ
WnEEZTWD, FEEORWEMZRAEMFIT T T IEA S, FBIHT 7 u—F
DHEEYED DIIWE T, By & DA EBZ X T\WD, MBS L EBERTEM L7 b ERE
MBI O L7272 < I B D L TRIERIS, 2D O EF & AN TEBET D & VAT AoNA A
=R N AN A DRI
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A2.3.6 Princeton X%t Car| Icahn Laoratory EILT 4 9 DHIT TSR

FD A7 Y 2 [ TEANIEZR DA LT\, 7 YT 2EF—7 & LR ED,

[RETECEOEMIZEIT 2], WP TENLT ¢ o ZEERFFC KA S
b0, A7V 2DFICHET TN ERVFRREIN, IbAbEA—XL L TED
nTnsd, (BRE TR HEHRR)
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O Systems Biology Center New York (SBCNY)
http://sbeny.org/about.htm

ahE

KR f&— (BEALEFZERT)

sPEORE (ML)

Bt Bk JSTCRDS T4 7HA TR [FREF2=y )

K
Ravi Iyengar (Dorothy H and Lewis Rosentiel Professor, Chair Department of
Pharmacology and Systems Therapeutics, Director of Experimental
Therapeutics Institute, and Director of Systems Biology Center New York)
Eric Sobie (Associate Professor of Pharmacology and Systems Therapeutics, and
Director of Systems Biology of Disease and Therapy Mount Sinai School of
Medicine)
Avi Ma’ayan (Assistant Professor of Pharmacology and Systems Therapeutics, Mount
Sinai School of Medicine)
Susana Neves (Assistant Professor of Pharmacology and Systems Therapeutics, Mount
Sinai School of Medicine)

® SBCNY DR REEEETRE

SBCNY (&, NIHDO % —7Z v MERREINTDEZZIT T, EOISHIZMITT
Mount Sinai School of Medicine (MSSI) #H/[MZ, ==2—3—27 U 7 |TH % State
University of New York (SUNY) at Stony-Brook. City University of New York (CUNY) .
New York University (NYU) Courant Institute of Mathematical Sciences. % L T IBM
Watson Research Center ([ZATET 52 AT AL A0 U—BEOIFEEST 72U 7 4 23
BEELC, 120 ¥ —fik2 BT H5ICE-7=, ==2—3— 27N TiEM—D National
Center for Systems Biology T& 5, MSSI (Z FE/NRE SN TWD A, B HOAF I
372 <, FTBIFRAE OEET 2MEE, £, 2T 58 RKFOF, KEBREORE T 5

B0 T APN—F Y U 2B L TR L T\ 5, B ¥ —ICAi@gafioa7
77 ANT TN EFERICHTE L T B =BTy, £, IBM
IR E OB OM, ANarrzar 7y )T 0 LTRELTWS, BREEEZIZL
O, O BEKRENZE L TS RIEhoE 2 — & Bir b SBCNY OFFATh 5,
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A2.3.7 SBCNY D=i&E=ET

% &Y Avi Ma’ayan K. Susana Neves K. Eric Sobie K. Ravi lyengar Fi .
Bt JzR— KB F—LU—4F— (B TB £HD)

® SBCNY DEZES

SBCNY /X, NIH D& 4% —7F >~ (4EfH] $2million) TEE I TWDH, ZDOESE
FHEEROESERCH L2 T 77 VT 4 ORRIED 7=27 87 v 7 3T Dk
HEWRAZ— T v TEBICAY L TND, B ¥—7F 0 ML DEMIT 2011
BIAE D . BUE 2012 F OEBIZ L 2BHO®RE LD TS, NIHO® X —7F
MIEBRZRRE T AT AL e =%, S 5720 DUMeTH L0, £
DFEWFIFERIR SN RFEE TR > T b, SBCNY Tldm KO IF AN TH 5
MSSM DORPEZTE L, EHELFEFBICESLO R T A L—vaF - U —F oD
WIZ, B Z =0T FaENT L2 EICEREBW TS, ZoJ7mMIE NIH 23 2011
TR L7 AHZE (Quantitative and Systems Pharmacology in the Post-genomic Era:

New Approaches to Discovering Drugs and Understanding Therapeutic Mechanisms) *

ICBITDIRELL - HLTNDEEXLTWVND,

® SBCNY ILHFB VAT LNA A O —DMRF &

T B =D v aid, VAT A LULTOH LW R A2 B Ic B
TRAIMT 522 THD, 20D, BIET Y 7, 77 785, *y MU — VR
X FEE LTWD, £z, BE L2y —UBiR (BFIC KT — % & » b Ofiftr,
V7Y 7Ry B U— 7 #55E Inferring Regulatory Relationship) (2 HH Y A TN 5,
NAFA T H~T 4 7 AWEFT D EH b BALEREL TN D,

8*http://www.nigms.nih.gov/NR/rdonlyres/8ECB1F7C-BE3B-431F-89EB-A43411811AB1/0/SystemsPharmaWPSorger
2011.pdf
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@ SBCNY [LHBTB VAT LNA AOD—DKERHBE S it &7 DR

Sminty&—:ﬁﬁﬁéﬁﬁ%%"iéyx%AA4ﬁmy—ﬁﬁ*§ =)
BEHTHORENSH ) F 2T MEEE TR G LTS, MSSM IZi3, HAHTE L8
Lw@%&m%%_gﬁé/xrAﬂ4ﬁm/~\#/Aﬂ%\£%®ﬂéﬁ 25N
M &= BT 5725 D Systems Biology of Disease and Therapy O K&t 7 11 7T LINFRAL
L2011 FEDOFKFEINCE 1 FIAENAF L7 ¥, 7 a7 J AOH|ZiE Systems Biology (-
\Z Biomedical Modeling /195 % 1K) & Systems Biomedicine (FE(Z737. MLz b
DFy P =7 WG % FE) O ODHL A=A ZHRT, VAT LA A0 P — DT L
FEFEIRFPCBHTE D AMOBEREZED TN, b DOHEE HEHT O W TTmE &
L CAiMERIC bR E LT %,

(BEIZEART L Ty /2 FAS £ 4 —., Broad Institute, Princeton University QBC ® A#F
BRESOBEHT#HOFR T, ERUZ—FL W EE S 2 L) WSk L TC)

F—LE LTV RTINS A 0P —2 i T 588 T, H—3B OO A B
HEIIMAMEREIT) DL VIRV, VAT AL FaU—ICHE#T DX ey A
NI UVAFILKBRB LI AMZBECLHZ LZEHL TWD, £ 9 ) EHTIX Princeton
University O 5 #HIITW O TIXRWnEE 2 D,

@ SBCNY [LHTB AT LNA FAOT—DEELANIVDOEEF # & F DR

FHLANNVDY AT DAL Fn P —HEOREHES L LT, CUNY OFAET, 2RERIC
KFFBE~OHEFZ B L TV 5524 % %1512 Summer Undergraduate Research Program
ZIEE LTS, SRS LRI E AR I MSSM (2350 C 10 3 H o S5k 528
ZTDHIEMTED, TOEMHLE LT $4000 BEH I D, 2008 F0 5 Ehi L TE U .
5 -84 DFAENATLREBIZL > THEIREN TS, CUNY Ik LTl ficd 7
YFartI S =7 TSBCNY OMWEENT ¥ b —FiE#&217-> T 5, NIH DOE
VE—=T T NEES L T D RFPIIRBELBERFENZ N (Harvard University,
University of California 72 &) 723, SBCNY X% D L 9 i A RFITIT 2 WFrE & LT,
BEOENELS ., FAEDVAT AL A r U —IZBT2ELENS DD, HHEEEROMKS
WhrienEBbinsd CUNYD LI by T H Ly VICEREZYTT, O ~DONEHE
D= 2R DHkIR A & 572,

® NIH/NIGMS Ot > 2—75 > MZDWT

National Center for Systems Biology % % % 5 NIH/NIGMS & > % — 7 Z K Tl
SBCNY & [RIAFEEEZ 10 RS EAR S dv 7z, Bl IR 5 AR 72723 . 3 41 B I W R A3 & 2 .,
5HEIC, WHEELKE 5 F0olkz%0 5 2 & &#H2T 58413 Renewal Application
ZREM L TE e 5720, Renewal [T RFENEINI N D DT TlEe <, 10 -+ 5 4
DORELDR N8, BT Z ENRTREND,

B H =TT MOTFHE~ R v 7 REWNI b DORBH Y | B F—IHFEN OV T
FCDOERETT TRV, AN TN, BAENAREEE LTE, 7V Y

8 http://sbcny.org/Pdfs/2011_SDBT%20Booklet.pdf
8Eric Sobie et al. Clinical Pharmacology & Therapeutics, 2010: Eric Sobie et al. Science Signaling 4, 1-5, 2011
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—F . BEOREE., WIEOIEE KT DY — Lot POEERETHD, B X —
77y MBS L TV HRFOMEEDABICET omsB 0l H ORFIRICHE L=
77 LOMBEERFTDHZENZ VDL, B F—7 T hOFHER) =2 —T VG5
EOEHERICBNT, HELEHOEREZ®RSB L L TELO TR LT AL LTH]
ARLRT N & N A3 Ny —Fuicianiid, Tnagknrsry Y —F
FHREE LGRS NG Z &R ENERTIE RV INEZ X TN D,

National Center for Systems Biology (& 2\ CITILAEE S22 4% 2 4% 5 NIGMS 73 38 L
TWHNR, TR TLT 4 LI E— TalIh5d7 4% —Tbid, MARRZOLD X
DH, VAT AL AR Y =0T ae—va a2 =T OFREBRL TH LW
FRIEBROFETNIER S, AMBRPHESNDIZ L2, 2OV 7 FOKERFRE L
TEZTND, ZD72, NIH DR X v 7 LANBHEE BT A FEYy FafT0, R
M X DFHIICY A ey FOFHEB KL TW5D, MSSM BIRIXEFEE ., BIRES
MICICHHE LT RFETH Y . FIETHMEED 95% B3 =y hIREZRAELTND, €D
HHCAHINEYIZ K A 438 (Computational Biology) & #x T\ 5 &5 B MNERD - 7278,
AT FA D 30% 7% Computational Biology Bl ORI H #EET 5 X 9 1c7e -7, F72,
Summer Undergraduate Research Program % #&%5% L 72720 MSSM (222 L T < 54l
R, T/ =Ux b LTCERT 2ME=ICBT 272 8, AMECOEE HHTE TS,
SBCNY OB, O & SOMBZIT G2 T 20Tl o =aIa2=7 1 &
BEADRXRT 4 FORMEEF O R THMML TH 525 EHIFFL TV 5,
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O Sloan-Kettering Institute, Memorial Sloan-Kettering Cancer Center
http://www.mskcc.org/

ahE

KR f&— (BEALEHFZERT)

sPEORE (LR

w1t Bk (ISTCRDS T4 7HA TR [FREF2=y )

KHIGE
Zhirong Bao (Assistant Member, Developmental Biology Program)

@ Sloan-Kettering Institute MERIC#RE & HRMERZE
Sloan-Kettering Institute I% 1884 4F 2 7% 37 = #17= New York Cancer Hospital % i Ji
(212, Memorial Sloan-Kettering Cancer Center &9 > Z%t5 & L 7= ERIER & I
rz%mnw%@ﬁ SNTARE D —H T, 1945 FFITRRAL S Tz, T BT 2 HEAEE
(ZEHE LTEWFZERT TH Y | %fmn%k7/xv~ya%w-9%~%\ﬁﬁmomf
ifﬁlzmljﬂ (ZHFGEER P 23R S LT b, BIfEIE Sloan-Kettering Institute @ H1(Z Cancer
Biology and Genetics, Cell Biology, Computational Biology. Developmental Biology.
Immunology, Molecular Biology. Molecular Pharmacology and Chemistry, Structural
Biology 72 & DEFHANERE STV 5, BFRITHPEE & 8 3 DDOMFFEHUZ /S H L TV 5 753,
ENENOEYIZaT 77 VT 4 BEESN TV D, TFE, REREE v 77 LI
2l L, Cornell University 72 & TNZ Rockefeller University & #&#% L T, Biomedical
Sciences, Medical Sciences\ Computational Biology & Medicine, Chemical Biology 77
EDO Ph.D. BASB AIRER RFPEO BN O FEEZZ T AND L 91278 -7 (Bao kdH 14
T ANHFEDZ &) Memorial Sloan-Kettering Cancer Center (ZFTJ& T D208 13K
FREAEDZ T ANIRERFPE COMREZMY T 50, IBELORFEORT Y a3 v & HE
T2 Z &I <, REFARIZE T 2 FAEOFIES 7ot RTHEAE Ly, 721
HEFRIN D PAEMNA o F 2 —FETHAD TE) ZEbHY, T LB, RERD
L FERIATONOMIRED L —T —2 g VEEIZBW T 2FEAUBOFE L AT 254E
MHDORPITI U T, ZIT AND RSB ZME, IREL TS,

@ Sloan-Kettering Institute N:EEEE L S VICHREES

Sloan-Kettering Institute O T @I SEE XM LT ~D % &% b L ITh D S DT
NGB DS LT RE &I L > TERBEEZEIRA R ZE-> TV 5,
Memorial Sloan-Kettering Cancer Center Ti3 10 FERIICEHELDO DT HDF ¥ L _X—1
2TV, K $3.5 billion & HAZIZ, Z4UE TIZ $3.2 billion 8O HICE -7, F v X
—VEATOEERITIE, HTLOWE L EEH L), £ O/RESRHCESRNSE O MR
DBl oTo 2 b b AR TENE TR T E 2RI D 28% %) (billion BALOD
BETHY . FBOWAZHMERTT 2123 2 B EITH LWRRF 2 AHTERT & LTHRY #5215
WERHDEDZ &) B, WIRRGIIZR D Z L ERFET NS, TUMtIkETRRO
—E LB LbE <, =2 — 3 =7 IEEER L Z S FHIE0TWVEERE S TS &
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Ei 573, Memorial Sloan-Kettering Cancer Center Tl. fEDMIZEE L 0 b HlfE4
RIZFE DN D FMHN L <, BFgEfliEm s U Cid X 0 R ERIRHRIZITWIFZE 5 B & F5E T 5 %
Bt oD (BaltlI T il sE /e ENTFH G 00T ko Z &), ED7d, K
WEFIEE IR DR RGOS Ly vy =13 L Wb DR B S T TCIX 1D 5
LD 6 WA A2 >TINDDED D6 7 HGIFAES THbDRL T b2,
B E D% IINIH 77 > a2 EAE LA, RARZAEGR 7 zu—rv vy 7%
BARLTWAHLH D, Bao KEHIFHENIH 77 v h&HE LTV 52, LUTE NSF
6 OWFFEE HIES L T,

@ Sloan-Kettering Institute (CH T D VAT LNA A O —MADMEDT
Sloan-Kettering Institute O TR Td % Harold Elliot Varmus (> &fsF-WFEIZ &
ST/ —rYVIES - EHPHEZZE LICEE) DT LIRS, ERICERET 5 ST
DRI HT, BEAEMFZOLDIZHONT LML L, EENEEAEMFLE DAL
Holz FTHVEREM 2R T _RE . LW EZIDNOIIEMAZ LT L, BAEAY .
VAT ANRNAFu =T ER L, BHETHMEEDOY Jr— N EITo72BR, in vivo
Imaging £ 2>\ T HELZRD, Bao KD X 95 729t bE-AH S vz, iFZET ek &
LTk, 0T T OREIZBET 228 E 0L <, EREROFEEIZ L > TUIFTN T 7
AR LIZS W, EWOmbdH DA, KFENOHFEEFICE LT, BEOH M EE 2B
THTT 4 — DR FA T AERTELR-AZNE WS HTITRERH D &
EZTND,

@ SATLNAAOAD—DERICDONT

Bao KiZv AT LA A4 1 ¥ —|Z2 T Sidney Brenner @ E# (High-Throughput,
Low-Input, and No-Output Biology) 2EHWE B ->TW\W5b, HEOHIE (A FA A—
DUTA T FRT AT A) ATOWTEL, VAT LA A a Y — O OFR ALY A
IZBWT, BERBEOBER RIS T 2P0, PRI e —F 21T TH
V. #7212 High-Throughput Molecular Biology DIkiZ&H 5 & B> T\ b, 77211, BifE
DT T a—F EBEFERIZED TOTIE, VAT AL A r o —0—ilho T £& %
TW5, BARIITITMIRN D5 7% v b U — 2 OffBBBERRIT O FIEZ L L 22 H b |
ZOWRDMEETh HMEMEAEROR Yy NV =21 GZ R LS5 LTS, b
I DITEMABICRALIEZWVWEEZTVWDNR, Z0ODOT T L—FRTETELT,
T 7 — MEFULE R A MBI O BRI & HA 7 v b 7 ok — LD A B S
LTW5,
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A2.3.8 Zhirong Bao E~ADA VA E1—RA=
NS =

—

Z &Y Zhirong Bao K. 8 JxA—. KR F—LU—4— (&% FB £EHR)

@ AT LNAAFAOD =B AMEFDBERKRICONT

(1 AT TH T2 Artist OWFSEHE, T — L E L TY AT AL AU —ITHY
ez OD Army BLOHFEE, EHLONEHDU AT A, Fa P —ORBICAANE W
IERIZRT L 0)

Bao KDEZTiE, EHLLLMETHD, 27 L, a7 FO by D HF, L
JEEZ 72T, BRTOZLEAHEL T, ZHERAMEZEM, BEL, 2B 213000
BN VAT AINA TV —5REIE TV VLELRHD, Artist ORER EGE/IN LY
FRINIRD BID, —F, Tavzl NOEBIZERCY AT AL Fa U —RROMEEF I
BWTE, SHEMYHICR L L= FREEZF T AMbAHTHLIEEZDND, HE LW
FBLENDIE, BAWHEEBZ TEXHETHIMO S BIZHIZHOT, 209 2 TH S &I
LEMSFICBIT Db DODER T2 EGT D &0 RIEFED Lo TIiEeunas,

@ TERMRED SAHREICE T HEMFERARBETOTRICONT

Bao [KITHETRFZ 2%, B LIREAK AT AEORFEROE I FRRICE T L, £
D FE EMRIEE AR CE e, BETHLIFEICFES THIET L2 L2Z2 2 bbD
D, BB A T T BEER DO TR DO IER B L TR R D DR £ B D L v D
FIRCTh D, 7272, WFoetE (WFEE 1 NS0 ICE D SDEE) IOV TIEZEARICE
SBWETHY, AF— T v TREBRELEDBALLREINDL LI THD, £/, &
Chinese Academy of Science 7°H 7 7 o K& #45 L 72 Bao kD %10 &\ i, Biophysics
DOWFFREF OB, SRS 2 A2 A, RELTZEWVIFELHY | A 7 78
COVTHRBWITBHFE SN TND S LRV, AMBHEICE L TEKEO T RER T
DEKLDZENZV, REDORFFETIZ, ZBXFEZHALDITK L, FETITHHEOHE
RERIZICEBA L TS (Bao KEH P KEORFREICHET L, BEFmLOT —<IZ2o0
TOTaR—=P N2 TEWCRIIARYICKREE -7, LD L),
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@ AT LNAAOD—DR/FZRICONT

VAT AR Fa DB D RIERE DO Y — v BAEEANOREHEE T E A
EAMELTWD, VAT AR A4 —0DERTHH > 7= Microarray H1i7i2d &<
TIFa—Fnnh, LVEMRREA D= LZ2 L., TEBHRE L EETESin
vivo £ A=Y THEINCE 27 70 —F 2 HWIZFESNESH Y7 P LT ETHELT
B, FAUCEET D BMEBIEINOERIZER LTV 5, Systematic Single Cell Analysis
X Systematic Cell Tracking (Z2W\W T4, & 54, 10FETARAF X — RipTykl7t>T
WBHEA D,
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O Institute for Systems Biology (ISB)
http://systemsbiology.org/

ahE

Hm B (HREKF)

KR 1&—  ECEHFTER)

w1t Bk (JSTCRDS T4 7HA TR [FREF2=y )

K

Adrian Ozinsky (Director, Immunology, cell biology and biotechnology)

Nathan Price (Director, Computational biology, biochemical reaction networks, genome-
scale models, translational bioinformatics)

Robert Moritz (Director, Proteomics, protein chemistry, technology development)

John Aitchison (Senior Vice President and Executive Director for Integrative Biology)

Dana Riley (Director, Center for Inquiry Research)

@ ISB DFRILiEE & EERE

ISB 1% 2000 4 3 4 DO H & (Leroy Hood, Alan Aderem. Ruedi Aebersold, 34 &
HEFEE) IZL o TR SN IEEFOMIEMETH 2 ¥, BRICEMELZL LOD,
N ODOWERE & BREDOFHE~ BT (ORR) 28 E 52 4Ivyvar & LT, 20
TEOIZV AT LB FOT 7a—F AW FIZ]) Afl, BrERL Y befmasEA LT
AW R ERIF R IC R $L A TV D, 2012 AEEIE, 12 44 @ Regular Faculty (ISB 73 &
FER & FE ONEBEG R 2 > TV D F E) P C. 4 6 DN FIERT O = 5 $E, BFFE e
W2 KET D) & 94 O Affiliate Faculty ® T, 25 4 D> =7 W% E (Regular Faculty
DESLIZEENOLREM). 2710 4D AKX v 7N EFE L TV 5, FEMPHEIT $45million T,
Z D 9 BINBFHINEE S OBFC LD D, RV ITEEFEFCLDINATH D, B
IR E 4132 < DEFEF 2D 27 Z - h (NIH, NSF, Department of Difence (DOD)
DOE) Th b, 7z, ISB TIEHEHDOMIEMIRA 7 + A& IRA L TV H1ED>, Strategic
Partnership O & A TV DB OMIEIEH D 7 7 > U 7 4 72 EHFIH L THFZE % 52
L TWo, FABMICEWTE, a7 772 U7 0, ERE IEEOTT 4 A, FHHE
BEDOFT 4 AEMATRESETEY | AZ Yy IRENENED I I TN DD,
FIANTOWEMPEE TWDE2ZHRICEATE DL, BEELTWD,

872012 FIRTE. AIERE 34LNDS5 24 (Alan Aderem. Ruedi Aebersold) 75. F#HFh Seattle Biomed. Institute of Molecular
Systems Biology (A1 A) ICBET2RE. AMPHRELTWDEWSBERPERNFHATEE TTEOLN T,
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A2.3.9 ISBORZE=ET
= o

Z &Y John Aitchison K. Zara Llewellyn E. Nathan Price K. Dana Riley K. Robert Moritz K.
ZMH #iZ. Adrian Ozinsky K. KB F—LU—4— (&% : 8L 7z0-)

® ISB ICEITHMARET—~

ISB CII EFEI v a Zih» T, BRI (7 v — S LV 2 DO FEEL)  FRgeERFSE (31
FBREF D E L) .~V A7 TSR (Predictive (FHIHY) . Personalized (ff 51{k) . Preventive
(JeHl) | Partlclpatory(%g%ﬁﬂﬂﬁ”) ) D A BEZT-T PAERKDFIEBR) 2 R&E T —~
ELT, T 8HEICE VA TWD, Fo, EOMICBES 2FHA, ATEAbHA B
TN — VB S FRENT TV S

- PRARZE MRS R

VY

- B

s N A — T —RRR DNV AT ABIRT

« TEPENR 7R B QNS HTAE R

o« XA AREH R B ONT AR b S5 5L B 5

- KA E)

@ ISB (CH T D MR HEES

ISB CIZ#F N EFNOWe T —~ 2 HEET A 7-012. LLFO 58BT3,

« INHBED DR AR S T TRIEE) (2> 7 7 =27 MR E RARIZLTWAH EDZ &)
» VAT LR R AT AN D T OFEE I DT

A AN—TF ' NEHERET VT A ~ORIRT 7k

- EWFEEHER ORI O D X 2R 5T VEW) (MEY., R, ~ T R) OIFH
VTN RTRT—EDA =TT IR

CHE, TU RN =TT L B TE R

CRDS-FY2011-CR-04 FRIATBUE AR AR RS MR EE > 42—



Appendix

- JLFEIWFFEROF FLAS R 2 B AU T & D FFEER L DFR ik
cEMTFICRT D EEBREICH T ORAH, PRI, AT ABRERT 7 u —F O i

HARBIIZIE, KFABEATL 860 D~ )V F 27 — NV I A 5B MO & FIE DB JE
AL & 22 RIS & B RO B 22 B0 ARV AT FHEDBHSE . Ao BRI BV T
TRFTRED SRR 2T T VDGR &2 DT T D,

@ ISB L fthif & DHLFRFAR

2012 4 BL1E, 2 > @ #% B (University of British Columbia, McLaughlin Research
Institute) & #RHEEEFIZFEO, 74 @ Regular Faculty (2 K55 37T 1H07 057 27 (BN
3. YUAR—NL, AXTalEEFD) ROV THE OLRENLEIT-> T D, F
7= Luxembourg Centre for Systems Biomedicine® ®F% 3712 ISB 73 T8 ) 7o 5 & JL 7= L,
Vo TV T BU S 5 AT $100million DORFFEE A2 M5 L T 5, LRIFFEEKIIC
BWTIE, ISB EAHFHEBIOHITERAZTE & AMBMRITHRET 2208 D 2 HEE L TV 5D,

@ ISB ICKBMAMEMRDERIL. AE>FTEH

ISB @ #f 5% B 3& pli 2R @ £ iy # #2, PE £ 1k O {2 #E @ 7= 8 2003 4F (2 Accelerator
Cooperation® Z#3. L7172, ZHETIZ 1Ll DA AR F vy —2HKS (95 THAVED
#:3) . Accelerator Cooperation fEDO#RUNLS 1T $148. 1milliion (2 1%, 72, B STz
PNA FRUTF v — R TONEEITHEE $400million 43T, 350 4 OJEAAIHIZ HE R L 72,
ISBIZZNHEEOHMAEZRA L TEY, $1.1million DILAIZD/203 > T 5,

@ ISB DBR. =77 IR L TWLWAMHFEY—I

Rob Moritz KDOWME 7 NV —7"TliX, Bl a7+ I 7 A0y — VEEEZIT->TEHB
D, TDOIHEWNLONIZONWTEA =TT 7B XL L TWD, ERDhEE LT,
PeptideAtlas ("7 F RIZEHT 2857 — 2 _X—ADFHREHKRAE L, @B 7 +—~ v
FERHWTERELLZE#REZ Y =7 ECHE, it 2kl —n) %
SRMAtlas (a7 #4I7 A7 veA OEEGHTT —FICHKSE | MR X T
RHE—T X VBEROKRM, B8R EEMEIITI Y L) T REBRETF NS, V—
JVBHFEZHH L L7 BB NE B2 — 7, ISB TIlIMisE 7 u Y=/ N2 LIS A A T+
T4V UBEM, BMEINTEBD, XM AL T7H~T 4 7 AH LW ) b OIFERE
LTWARW, TORMBELTUL, XM A A TH~T 4 7 AT, VAT LA Fro—(C
BWCTHBERBERTH LN, T TIZENN—BIELTEBY, 2 TOMIEHMAIEITIAALT
WA, BLA TEFH & U CMSE S B D MBRMEN 2 WNINS TH 5,

%http://wwwen.uni.lu/lcsb
http://www.acceleratorcorp.com/
Phttp://www.peptideatlas.org/
*'http://www.srmatlas.org/
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@ ISBICHTHHE - 7V M) —FFEH

ISB Tl Center for Inquiry Research” /N Ffk & 72> T, A OMIZEE 2 2 =T 4%
VAT DA Fa D — iR LT W EADEBAS AR Lm0 . R, mRE,
SO K12 Db A2 MR E LIEHHBEERHCRE LR LE LT U N —FiFE %
1THoTW5D, KRz, BE~OHBIEEILLICIR- P4 medicine (2B 5 [HBESINA)
DORNFEFFE 7" 1 & 2 OREFEIZMT CEERMVE ST TH D,

K12 ~0O#EHE T v 7T AFEBERIZOWTL T2 B33 R THERICE S Ban e %
BORBEEZTRETHD] EWVIBINFHRICHD, 2O 7T ADHIZ 684
DAK > 7 PRSI TE D GRS/ N 72 EICHIMBE 21T > T D08, 60 AH
. IGENE X NIH, NSF, V> b INof Howard Hughes I 58S L7~ 7
ROBEERLEMNENHLHDbN TS, RINLEBEBEZBICHZ DO TIH R, £7.
FREDOEEH = BB R EDOT 0 7T L FbiAd, TOEREEEZ P> THH o729
2T #HA2F) 22T, W) FrtRAEEATHNS, ZHETIZ, Uir huill
BIEOF AT MWW 225, ISB EFJED PR, FIX L DBERIIMRRIGFTEE B X T D,

HE AT OEE L, STEM#BE 70 /5 A0 e U C RIS P 247> TOB A,
HURRAL & 48 U CHRFENER A L2V, A0 T4 VEMBIRAR SICHBRY ATV,

@ ISBICHITBR AT LNAAOD—DEE

ISB TV AT AZDOLEDEVATLELTEDLRD, EWVWIHHETY AT LXA 4
2Y—ZOWNWTHEEBEZTND, TOBENG, VAT ANNAAr Y —IZET52O20E
Fo | RHBRRO 2T — X RSV TAEME BRI 2L & TEMEL AT HAELT
DX TEDEMBROEYFINEBEMAT L2 L] - DELHITHO VT HEZITANT,
MEZAFE LT e —F&LoTnD, BUED L Z A, HiFEDERITEITMIE~N—RIZ
BN L DT — X OMEHENT, BEDERIIA N =X LEREET NV I 2
L—ya v EOHERZEA~E DT 57 7 —FIC Lo THIFERED LT\ 5,

“http://systemsbiology.org/Education_and_Outreach
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O Center for Complex Biological Systems at University of California
Irvine (CCBS)
http://ccbs.uci.edu/

AR

B o=t GUTKT)

Kig E—  EYEFAZERT)

Bt EkE (IST-CRDS 74 7V AT A« GRES2=v )

KIS
Arthur Lander (Professor, Developmental Biology, Director, Center for Complex
Biological Systems)

Felix Grun (Associate Project Scientist and Academic Coordinator, Center for Complex
Biological Systems)

Kyoko Yokomori (Professor, Department of Biological Chemistry)

Shimako Kawauchi (Researcher, Center for Complex Biological Systems)

Akihiko Muto (Postdoctoral Fellow, Center for Complex Biological Systems)

® CCBS DRIFE & EERRE
CCBS /% NIH 7% 2001 %2 Complex Biological Systems &9 7 —~® kv X7
77 v MEEFRE, Call for Application & >72Z E B X S NIFIZT AT LA 4 v—
DL L BEOHER I v a v ELTERYEN, 07T "R L, B2 —I1T
e, BE -7V M) —F, aIa=7T 4B - BFEERR. RED 4 IO TED,
R DO HPIZH D92 = > ME, FNORI 2 ORI 28D 7 7 hvT 4 B
Biological Sciences Dz & UCI ORIFREICHE T HZ L7 ) 2 TEEICHEKTE LU A
T LTI TW D, 2007 4RI KIE P E Tl 912 NIH/INIGMS Ot v 2 — 27 5 o | % J
L7, BUEIZAEDY., SHERS, WY, e, ELF, b5, i Efke ooy
MH 10T DT 7 ANT A NBELTWDHN, BUIET4OPLZ#5Ep, AREED T
% (BHINTE A OIS CI2EPICER) . o, FAEF04I1FE, FARZIX
B HLIEFENFEL CD, UCIL & LT, VAT AN, Fuy—ofifEiz Tz gL
CESPEHTTITHED T EIIER TIER W EEB X, SRR OB LA R AMBBINTE 5
EORBIEOC Z—DAZA N E LD LIToT2,

® CCBS MEEES

CCBS Oif3t &4 & L CORE MBI ER LI 2 —F T v ThHD, B & —
77 v h TRy ED DX $2million 7243, NIH IR ICHOW T ELEEZ 23 H 00,
il 2 DAEVEIZW S BELTT D0, E WS RIZOWTIEY 7 v &5 LI O EIC
fEFETW5, CCBSTid, B ¥ —277 2 FD60% ($1.2 million) ##%ik3 25 >0D7
— < DM E % T /38— L T D1l Opportunity Award & WO LM TE X —IZATET 5
BT EENKEECTHFET D — K77 M RETHNTWD, ZOM, KB E
NERLTCWDZZ 2 b (FI2 NIH R01. P20 (NCI 283 & L T\ 5 H U HFgE i3 R E
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FOBEREZMVIALTOD Ny T XTI T F 8 GO (A U AZHERBLD b 7
YT ), T327:L) babEL L, 1T OWEE (HHEREDR) OREEITK
$3.4million (272 %, FIEERRE & L TIL, B U 7 40 =7 KD $150000 2 Bk L C
BY., =y FOXEEIZTETTND,

Opportunity Award 1%, F3ERMGEARET 272 DICEHE LIETINAZED 77 b
To %, Spatial Dynamics, Stochastic Dynamics, Human Health 72 &, f#4ET—~ %
RELT, B F =BT D7 7 VT 4 D TFIZWAHRA R RFPAEDNILFEIEORSE
EBEZIET D, BIREND L 1S 1EM, 74 —Y VT 0 AXT ¢ HOM
L L TCT1H IR END, ZHIVETIZ 29 UEMNERIN S L7225, DS B3 - T
firam L a & fm L, SMTIFEE G2 AT 50, ad R —ra Vit L T 5818 &
%, Opportunity Award OFFHES L L THIEL T2 008, FE 1 RIBIMES NS Y U —
FCHD, CCSBDAK v 7 A RARITPE N, 2 HIZOZ> TSNS,

A2.3.10 CCBS M=i&E=ET

E&Y KB F—LYU—45—, Akihiko Muto K. Kyoko Yokomori K. Felix Grun K.
Arthur Lander K. 2H #i2 (s &t 7z0—)

@ CCBS [ZHBIB VAT LNA A0 —DHEDT EMFTHEE S &

W5 BT 1950 RIS FAEM TR L, 5 F Lo TOAMEEE DfFI 73
F EMBIBROBRIZIBNT Pathway (8. &) EW O BEENEAIh, Ll &
FAEMFENREET VI T HIEE, BEAO Pathway & 9 LO@EBEZRBH NI, L0
Me7p Pathway 2MEE SN D L 910 o72, 2D K 9 RO EFIZ X - T Molecular
Biology Paradox & TH W) _& THFUXHNDIZ E B2 5] RIS Y . Hifao
WRERTH LB, o7 2 IFRESNTYH, 2D OMAERZHRT 5120,
BHEROMBEZ BET HMBEENTTE L, EEXTND,

VAT EINRAF VX I DK D Iy TAEMFORNEZ T, SERREIRN S, —
DIZFE EODIITFMP N L VDONRBURIED, Dl &b 2D RMERLEDE TS &
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EZEZ D, —2lE Mechanism (###%) -based D7 F'u—F, ©DF 0 [ED LI
SN E US> T ZT Db ORONGEAT 5] FETHY . b 9 V&2l Performance
(ZFH) -based, [{[ZTHHLDONELUS T EOLIIHMELNTZNEFHAT D] FIETH D,
HIE & %F A7 <O, TCausation ([KHE) | & [Selection GER) | &2 T\5, TEE)
DFRIEIIEH D DWMEA T — NI E TN D AN =R LORFEDVLET, TN HITKED
HROFMELT > T — 7T LD FIET VOREIZ L > TEBLEND, — T NERY
DOEFRIZITH DD D A — T E =D D0 DFd) LR 2 BT 2 LN H 0 | HilfE
Frof sEERR IS b & DWW HIRII R T T LV OBE R RO HILD, VAT AN, A rv—|
o TRE) & BRI (CET AR T e —F 20T oMa7E B2 TWD, Ttk
DEWT AT L OEWE LTI
- Holistic (K1)

+ Quantitative (7E &)

+ Dynamic (#1))

- Strategic (¥&B&HY, HHIEERKITY)

EWVORBENRETOND,

® CCBS I[CHIFTB AT LNA AOP—HEDHEES £
FRO XS R R AR E 2. CCBS TlE, VAT AL 41 o—OH T 22 M)
REOMEIFICE N ZEWN-T 7o —F 217> T\ 5D, Ziudfho National Center ik o #F
o7 A=A L DEFULIT G RIL > T D, ZEREREROMRINIC T + =1 A LI2B 2T T,
MBRRNRIR > THET NV THELT 2 BIIIRISIEHBCR TRl T& 2720, CCBS 4
KTOELFEVNRaL T MRS TND, BGETRIIGIE LA RFE L TH D Z
L2 T =T AL TW5D AU, /27A/\4’ Fu =0 A —ERITHEOE v MM
nHLEZOND, B F—T T FNTHN—LTWAMET —<IZLLTFD 5 2 Th 5,
R (NF—TBR?) Y AT HMIBIT D /A AR (Managing noise in
patterning systems)
- (ZEIR) ZERINOIA SRR (HE5H 2 ) #h8E (Lineage dynamics in space)
- MR S 7V DR Z A X 7 A (Spatial dynamics of intracellular signaling)
- BRGRERE D22 2 A 2 7 A (Spatial dynamics of transcription)
c BNOS TR OZEM A A F I 7 A

F.2NHDE T —~ERET DB T ZIRFITHRT 2 EMERPE - INE (DR BIFEAE)
DOEEiE (Putting it all together: Understanding multifactorial origins of complex traits)
WIZED A TWND,

@ CCBS & fthd University of California System (h') 7 # )L Z 7 KEH##E) O
National Center & DRIF{E
NIH/NIGMS it % =275 "2 h ) 730 =7 KFEEBIZHTET 5 3 (UCI D
CCBS @ i, UCSD ® San Diego Center for Systems Biology (SDCSB) & UCSF @
Center for Systems and Synthetic Biology) (ZHl57 L TW58, Zih 3ITE HA &IE
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FORa AT LTEY . NIHl S 2N 2B L CTERIRLTEEEZ TS, 720

BT & RIBFICHEAE S 13> TR Y, 3 &2 ¥ —4ATR T Annual Meeting 217 -72 1 |

HOOB S EZ =T ALY —2HHL0E LT, FIZ3FEL bRV —RIZLD
FHERAL v T REEGDE LIRS ZRITTND

A2.3.11 CCBS HFRID R =ImE

Canter for Comples Bialogecal Sysien

E&Y KB F—LY—45—, BEA #E. 8t 7z0O—. Kyoko Yokomori K. Felix Grun K

O UCI BB AT LNAMAO—DHEBEFHH

UCI TiE, v AT LA A4 0o —ICET L ERREOREGAZE 2 121 oLy
T BT D ANMOEM] EAEMANTTWD, BET P HERIIB N T, BT Y
e, B, HAEBFOWTIEZHALBEE L TEXFEHAORRZ LT TS
2007 FETIT T 4 DOFAZESZ T ANTZD, 683 O GPA (grade point average, 7{:.0)
RFFEDO BRI DRI ICH W BN D, FEHFHMROBER B O S) O

I 4000 SSHTE LD TEV, Flo, HEMRREZEL CEHERDHEE EARARE
REED, UTOLI e 2T ANEITOHNTND,
< 1HR>

Phase I &f7EfT 1T, Gateway Program #JE(1ET 5, 7227 7 AIFXLL T D 6 Dh HAEAK
SNTW5b

D Boot Camp CHrlcliiz =4V o5 —a v #gh Caate)

@ z—A"TU—7 (Quantitative 438 72 & VT Biological /3 # 726 3 DT oD a— R %
BER)

@ Critical Thinking (3 A7 AW FOURRERZ HRIIZ L72553H)

@ Lab Rotation (WfZE=74[155E)

® Focus Workshop (BlBk%Z & 7= EFD T — 27 2 g v 7O, EE, 3. R
D F Lo EDIEERNFE)

©® Mentoring
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ZOHFRTHEERH D DL, Boot Camp THD, VAT LA A uo—OF[a L+
7N ORI I FEBRE R (V2 y NEBROAX VL Ea—F—Tu T I T
BlE A X L) OEHBHES L L THRELTEY, 3HMICHIE> TiThbhvd, 1THABIZEIR
Bop LEERA RO, 328, 2B URBRIIAEDEOMER., EERPLICRD, EREN
DOWREEZZITRNOREA DT U ARY T MEROBRREERICHIT TE HDEE TR M
ANTEENEEE LD T, Boot Camp (2B W TREIC —E DIEMEMGR L A5/ 2085 L
AN EFE LTS DL, KOENCEZDHEONRRBRAEEET LN TEXHEEZ
TW5, Kz, EEICEAL T, B AR, wERy, 1%, fHEme o NS
BWHRERTED S DDA —VICHKEINTRBNLEET S, R¥EFAEHFICIE, CCSB
IZHTERS 27 7 AT 4 REDMI GO THED> TV D,

< 2 AR LARE >

INETIE, 1VFERETRIZ, L5 DDA —UZH 5 14 OMMICHTE L TEhZi
DFALORFZ BfE L TWe, BITEIL, BEFOHFEL~DEJE DO, Free-Standing Degree
DA—AZFRIT T, FAOWRICKT 2 HHELH LI ARG OBS AR L Lo & L
TWD, ZOMN LA HL ORI EITBIEAGE T T, 5% EDO LI RFPAENRT > T
P, RIS Z LT D,

@ CCBS IC&B 7 M) —FEH

CCBS TlE, #HEXT U N —FEEZMIET HMALRE L, £ ZITILFRK 10 4
DAH 7 HRELE SITWD, EWFEOEBICIG Uiz, EHER, 5. sHERFEZEI
ANTEFTLWEATOEYF N —=0 77 a7 7 8% L, T EEZET 50RO
WO v arThd,

FHOWMRE A 2 =T 4 kG E LIz FE L LTIE, Southern California Systems
Biology Conference ™ B ff <°, %5 #i if {& ® Systems Biology Morphogenesis & Spatial
Dynamics % i L T\ 5, Z OEHIHHE L NIH/NIGMS @ R-25 D77 > MZ L - T
HE L TRY, 2011 205 2016 FI2H0 T TEMiZ TE L TV D, HHEDRNE. Hkix
Boot Camp IZ{ift> 726 DT, LD /A L-ULOIFZEE . BB 235 L LT a0, F4E
HLBIMARETH D, BIMHEDOWNRE HD & RFBEEDNLZ DD, S, X F vy —OKF
HALOFEE R ELSZIML T D, HIBITIED Y 7 4 V=T N6 OBIB LD,
KEDOH 2B AERSEND GSNRH 5,

ERAEZEZSRE LT-F3ELE L CTid, COSMOS (California State Summer School for
Mathematics and Science) &9 HEIZHE LT\ 5 *, COSMOS X, 7V 74 1=T
NS FEf LT\ %, BEHE OMILFE T, @RAFREICH T2 BIRAIBIE vTRe 2 PR
DEBEFTa 7T L UCI b H L, AT AN, Fa o —DEBLZITV, 4 160 4 1F
EOBIAEFEEZIT AN TN D,

“http://www.cosmos.uci.edu/
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® CCSB Mgk At

VAT LA Fa DR OHEE & 2 — O/ T, MEIXUL IO Z &A%
BRI HMENHLEZEZTND

- T 7 ANT 4 BT

AL RRE LIEAMER T 7 7T AOHLF

« TSRO ILFIRIFED S & 72 % HEE

- Systems Medicine, Clinical and Translational Research Center & ®iE#i# AL,

v =TT FOBMHIFKE TRICE 22 =7 4B T U & U —FIHEID kR

RIREZ2 B DBRTA

CCBS ORI L » T, A, ¥, T L TCILZORBE/HLHED, TN H OMFED)
B X o THLWEANEEN D ATREMEDNIAN 5, F1o, FEFEAELRA R 77 HL
TaMOaIa=r—va ol LTEERMBESFF-o TR0, BoFHONTE, @
R BBN BRI L TWD, 9 Lo EERHENKEMICENICRItcE5 L9, '
& — i Mﬁﬁ‘@z&/7ﬁ)ﬁf%u\%b\%f£747?%mb STy Z—{EEIDOT T v
aT v T EX STV,
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O The San Diego Center for Systems Biology (SDCSB) University of
California San Diego
http://sdcsh.org/

AR

B o=t GUTKT)

Kig E—  EYEFAFZERT)

Bt EkE (JST-CRDS 74 7V A TR« lRES2=v 1)

R

Alexander Hoffman (Professor, Chemistry and Biochemistry)

@ SDCSB DRI #RME EEETRE

SDCSB /% 2005 FFl2H 7 4 =2 « THRYHKICBIT 2V AT AN, 41 Y —0&T
DEEREI) 72 L [FIAFFE O HEHE A H A9IZ UCSD & Salk Institute 233837 L 72 /3 —F % VA5
AT Cd 5, USCD N Tl Alexander Hoffman, Jeff Hasty, Bernhard Palsson © 3%
HEBZ CTHEHICV AT AR, Fa V=D o Z—oKFER T 0 7T Lig EORE %
ZIEOIZZ ENERERSTNS, T ¢y xa - ZR-PHIXIZIE Quantitative Biology
(25 A % FFD UCSD O A WFEER Y Ofth Salk Institute 72 &3 AT A/SA F o ¥ — |2 BHE
THHMBABART oy VEFOMEKE LS, bbbl ar Y —v T AE{Eo TIHH)
LTEEN, FNHOHEEEICEL > TU AT LA Fu V—(F AR B 0Bl 0%
K DIzD\Zt o 2 — kB ES LTz &0 D 82 B 5, 2010 42 NIH/NIGMS 726 & o~
X2 — 77 v N EEG LA $15million Z %45 L, National Centers for Systems Biology ™
A Y % L7-, SDCSBIZIX 14 4 D PIMEFE L TV 5, WIEHEED D DRAE A 7
7 #2925 Research Core D, F}RIEA(E D 7= @ Scientific Outreach, & L THE
HEWE D 7= 8 D Educational Outreach @ 2 DO AT TV v 7 a3 v 4 O EN 5,
Research Core (ZIT® > % —2 T FOEAEIZL > TEE S TWDH 3 2D a7 (Network
Bioinformatics, Mathematical Modeling, Cell Dynamics) 23&% 0 . ZIENNIIIEY —
NRT —H Y —AERA L, B X —NOWHEE I 2 =7 4 ORI LTI IEE IS
Higfk L T\ 5,

® SDCSB ODMFRER

SDCSB O 4[] @& 5 & 4 134 $5million Toh 5, B ¥ — 7 7 k@ $2million X
Research Core MiEELT 7 R —FJFEie Sifio TR, A¥ v 7kblidvr 24—
Z 2 MURGFET. BRbOBELEERICE > THI%EL TWa, NIHIZIZGO 77
VERDOEOICH oL EBEHER T 7 RERFo TWADTENS ZEE LT 0321795 £
TIFE AN LW, #l2iX, BifEk Ly ¥ — TS L T\ 2% NIGMS @ Center of Excellence
grant Systems Biology Research of Cellular Stress Responses (> % —27"7 > bk &35
DOFFEE . $2,972,468) (21X, 134D PI & 74 @ Seed Investigator (#21R) 23& @ L T
W5,
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® SDCSB ICHT BV AT LNA A O —DHIE DT & HEERR

VAT AL Fa U —OERITESCHIE, EEEIC Lo TR Eb BN, £
Wy E X R DR A FEFOSAA TV ZENEFICEETHD, LWV IFRFkIIIEL
TWb EEDbND, ¥R, " AA L TAT A TV AZEBATDHZ EIFHALNCHLELE
ZTCW5b, 15653 T NP AREfEm T B TIX. EWFENT 7 a—FI2b KED
TARME L XD, L LN DR MEE 7 THEKNOMIE - 5Oy RU
— 7 ZEATE 2D TRV, — 5T, 1960 05 0EWFEDORHN L L CTAKERS
BT O ERLBEINAIRE DI >TET, LT, w1 ofilar -~
(2B D ZEMHIAFZE N K 0 EH L L CW BB S5, VAT AL Fuy—DZ L%
INAAN—T 2 FEWVWIERERDEZ TWDHIEE HLIBWS, EEM] L) BERO
Quantitative Biology O BEEMENA KT L TEBY, TRV AT LA F 0T —DORY
7RIS L BEZTWD, £, VAT AR A n U—C#T 5 KR¥ER 7 07T AT
[T _RTOMmMITEFL Math) % ! ] W) BEZBIF TR, EHL->oH 5,
FREOFEERICIL > T, SDCSB Tid, BB OWFEH 2 FUOSAT 72912, Seed Grant %
RITTW5b, SDCSBAF1[El, o7 4= - THRVHIKICH D80T D PL 2541
NEFTHT 4=V VT AW T b THDH ™, 2012 FEDAETIE, BIREITITEM
$40,000 OHF5EE: (MEREETe) N5 2 Hil, Seed Investigator & L C SDCSB D E i
=T AT ADBINRL, VRV U LBROMHNIRENEZ NS, ZOT T ME1
LIV =a—T ARAETH D, RA RTORFERAEDEFE@ME b L —= 712,
FEDY R U — hDOFRIZ Seed Challenge & V5 o X2 k&4, FIFHL WS, U KY
— MZBTHENOHFIERROREERZE L T, Hoy & LFEFZENRER O — X & K> T
DML, SRR RREE L FR, BEL, TOHREZEZHE S, L)
LOTHD, TAEZY U —RMIBIML TS SDCSB DA X v 73bhi= 1, xEHITE
X5 & $500 DEENHT=5 (ZOEEIIHRE 72 E~OFERGIEN 72 < T 2%
x| ELTHHZD),

ONIHER2—=T752 FOFHE S AT LIZDWNT

Yo =TT NS L TOWAMMROT 4 L X —T- b LI NIH S TSN b &
HBCI<HAEEDESA, NIH (28T, National Center for Systems Biology @27 7
NMEAERDRIEF IR RO THD, LT 07T A7 4 =M TS, TR
Py, BrH—L L TCOEBREOIEEN R D HD -0, [iE P L HICEE
i _&E, A, BEZEAI L VWOBE R HLbDOD, EEFEH LY, 2777
VUT ALV b TR L= a VRO KB E TN &, RLEEr AT ICE
DIV N B bbb, 770 haebboTnbdter ¥ —H LG ZERE L.
FERMICEBEEE T 5K A2 NIH fIlES L Cnbs Ko7,

PR EDOFMICIHNTE [EDLITTV RTINS AP —L LTOESE (EWHIC
D53 B OFN LR FIEN I ST FEEMIEN E 9 D3 iz LTV D0y OIRMEDORE
DSHEIC 72 5, Hoffman HfZEA & L TiX, — 2D OHIC Quality & Quantity il /7
DERNA S TOIUTRTERV, EDOBREDOHEETI VDO TITLEEZEZTND,

%“http://sdcsb.org/resources/2011-2012-sdcsb-seed-grants
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@ AT LNAFAOD—DHBICETY B Hoffman BIRNDER

Hoffman ##%13Z SDCSB NGNS NLDRING, NA XA TH~<T 47 ABHFLIT, &~
AT I Fa U —CE L7, RPNV OHBICHE D> TE e, BB TR %
A TCUINIA S » TP Mz E51ED ) 2HZA DT LICEFEEEZL> TV, &
LTI, ERICHKE Y — R TR T IURE X LW, REHE T ) X0
VY, BRI — L DEY HaRFATELS ZENEEELWIR#HTHS, LrL., Kkirld
MED 51 Tid7Ze IEZFH] Z2EBIICHZD LOICLBR T TWD, VAT L3, 4R
I L7l OBEGREII OWT B XD EZAND D, HREFOM B 0058
EEHI LR RERICEFZL, MRE 2B L UEH LTS &, BOT & TOHEEN
HO DR TORNDHEEHNRC-TL D, Thad AL T, FERY, P, ek
WCHEZHIZHOT DR AGRE B IZE T SE TR L0, EWFIEZEO%R THA
REBNMINED Z ERAREE LB X TV D, EMFE I CHLT HFHAED S SR
FElZ 2972 Medical School ~#:ATLE 9 Z &b —KIZH 5D, UCSD Tik, Medical
School |25 5 A BT D EDHGERNR O 72V L 9. BRI ES, (bbb #
ZHEITIoTET,

Hoffman BIREHMATELY RBH HIR. KR F—LU—¥— (&% : L Jz0-)
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O Center for Systems and Synthetic Biology at University of California
San Francisco
http://systemsbiology.ucsf.edu/index.html

AR

B o=t GUTKT)

Kig E—  EYEFAFZERT)

Bt BkE (IST-CRDS A4 7V A TR« GRES2=v )

KIS
Wendell Lim (Director, Center for Systems and Synthetic Biology, Co-Director,
Institute for Quantitative Biology, QB3, and Professor, UCSF/UCB NIH
Nanomedicine Development Center)
Connie M. Lee (Associate Director, Center for Systems and Synthetic Biology)
Veronica Zepeda (iGEM and Education Coordinator, Center for Systems and Synthetic
Biology)

@® Center for Systems and Synthetic Biology MD&ir#Xig & EERRE

Ao Z—13 2010 FITFE L S 7=, NIH/NIGMS Ot v % — 7 T > MR IR,
National Centers for Systems Biology ®—>& LT, ZNFETH 2V — 7 AIITIEHE)
LTC&7UCSF DOV AT AL F o —W%eas a2 =T 4 N—o2oDt ¥ —HfiKkicso7-
BAEm D 5, BIEIX 104D 7 7 VT 4 (UCSF OMIEMDORY v a v EHHE) & 24
@ Systems Biology Fellow OHAFFE=E 1 ATE L TV 5,

@ Center for Systems and Synthetic Biology (C& |} 2 AF At & HEEEERE
2ODKEREMEELZBIT T D, —DOHIZUCSF DEFX v /N AL BEAATR
VAT AN F TR (F) Oy MU —7HE O BITMIRN S 2 W TAERE o
T MU =7 OWEEEFOFRHTH S, UCSFIZLkTH by 77 T ADEFR, AW
FROKRFFEEZPEL TWDHN, 70T AEOFEMELS | FHARRPEATH D, 7272
L. National Centers for Systems Biology (ZJ& 3 2D K25 « Mk L Bz | WEZC
B, BRBFCRE LT e 7 7 ARREINLTWRNWI EE, VAT LA Fry—
WFIEEE OHEREIZ Y 72 > TIEFIAIT R U ey, TNEwiRT D720, B ¥ —r T
k D>—#F % > T Systems Biology Fellow EWHRT v a v ab o X —IZAK LT, £W
FUNDGZENS D N EFERNAIZR, B Z—HNADOHEE., RARNT FAEOMESS
ERIERC, SEIERGHOLEBOMAEDTZDD ) — FEEZH-STHL I OMANTH S,
Systems Biology Fellow 137 == 7 § 7 v 7 TlX7a\W 3, 3 HF[M0 DR & AT L 7= iF5E
EEINRES, RA R OREHALAETH L, BIERHAIN TS 2410, b5 - 3HE
B8z Ny 7 77 Rzt Caltech HEH & A% H¥ L T X /= Harvard
University @ FAS Center for Systems Biology D tHH & CTH 5, HAITH7=-> Tk, &
RS U 7 v— MEBNZITV, FRERMmM LR E %2 U CHBREOIFZEIZERY A T
HETFMRE 28I BB 570 8 LCHENES,. ®@5%2ED7-, 5% Systems Biology
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Fellow # & - L L CWS FETH D,

® UCSF OXRERICEITB AT LNA A OD—HE

UCSF Tid, ¥ A7 LA F 1 U — | ZRHE L7 RFBE D BEERSL STV R WIS,
Integrative Program in Quantitative Biology & W9 HllEIZ K > TV AT LA F 1 v—
BT 2HEEEZITDHIENTED, ZHFEFESEMF 2 BFERT HICRFAICE LT
LA, MERF. T, VAT AREREOM#EE Lo HIZOFTH B ) OITEDS
NTeb DT, 6 DOMFEEFNE 50 4D 7 7 1V T 4 3% E L, Center for Systems and
Synthetic Biology ® 7 7 1V 7 « L - T 5, BIE 95 4 D KRFFRAENEE L T\ b,
o7 n s T AEE T 5 E, Bioinformatics, Biophysics, % L C Complex Biological
Systems 2> HFN.OHFER 3B AR S5T ENTE D, KRFEBEAE— AN— ANDNL55 8 O 5k % [F)
R IZOT D 2 & 2EHTH, LW IRT, UCSFIZBITD VAT AL Frd—A
MBERDOTEHE FAS o Z —ICfl TV 5 Lz b,

@ JATLNAAOD—ERR (1K) £¥WF (Synthetic Biology) DBRHEIZDL
T

oA —RICHEEZBST WD L HIC, TR TH D Lim Bz %13 U s UCSF OWF5tH
IFAE A L TEWELEFE WD, B —DFEBERFET—~vD—>L LT
TRIRIZ E DL D R FFy N =7 DU AT M AW CTAERICA U 5 RERR %X - T
WHDM] EHH > TNDDO G Gk (D) AHIcBET 2802 KB L Tns, BIFEIL, TR
SN OTLIEE D (1) Fv BNU—2I12 X B AW A EAR T XK 5T
Wb EWIHIRFETZ T, TNERAET 57012, LLTOWEE#ED TW 5,

1) MifafIEIE (Cellular Circuits) DOJERL (FEZE?) #r OGRS G HRm O
FHCELL HEE L7 MR RIS O A )

2) Mifafr >~ Y —72 (Cellular Networks) ® A LRSS (FGCHGR AT 7200
FAER] & LCoREEDO AT AR

3) EREE T CoMABRE R~ bV —2 (Natural Cellular Networks) DREHCF D
{bo@lgE (£ 59| - [IREORE S DN AEFCHEL L THE E b 0 OfER
%)

BEIC, VAT ANA A U—ZT 5 2 o0 EE- [ KEBEHEERT T — X 2SN T
W ERRT AL L TEWEL AT AL LTE DR TEDEMBRSGO ALY PR
ERATL L E2ENEN Ry T X TUR R NAT v RMT Te—F L LTI Z T,
ZOMGFEMESEsa— R~y TEPREICHi WD Aoy ¥ — L3R s, B
RINZIX AR F AT v 7T Fa—F L LT EICAEKR ) EMFEEehonsLiz1),2)
ORI, Ny TH U HT T a—F L& U CRKBEEREN 2T — 2 bRy NT— 7 2HEE
LT, &ofEroit@moxry NV —7 &2 5 3) Zi7oT0n5, 26D T
0 —F & RIS S CHIROBRGHREZHONMILE S E LTWnD, BAROEA
B OAER T AT ML > TRIFZT Tl ALBIEDN AR AT AL -
TRTZ LT, mFICHEREERFEIEZ LML, L0 ENICERERIEEZED D &5
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ZTW5,

@ Center for Systems and Synthetic Biology ® 77 k) —F&&)

Center for Systems and Synthetic Biology TliX, 7 7 b U —FiF@d —8 & L T,
iGEM (International Genetically Engineered Machine Competition™) (24 2% H#io
D Lincoln High School DIEFE) SXHE 21T > T\ b, ZO@EKRIC Y & FFEH @ George
Cachianes X723 751 L, Biotechnology Course %X if 72 Z & &% X o> F1Z, 2007 4E b
UCSF 73\ 1 L CE 58 &2, B Z =5 &7, 2012 0 iGEM (21X, 2 FH o
Biotechnology Course # JEE L7 %t 6 4 (REZEEFERICH T2 DA LH D HL) . FIE
(CBIMUTZ A 83— (REBICHESF) 24, EERZHEH T UCSE 23527 AL TV 5 4B
KRFOFEA 14, 1T Cachianes [T S VD T — LN NT 5, FlIFFE, B4 —
77 hO—EFTT, 1550 IGEM ~O& NN H % A4 L team UCSF & LTINS
BT, £/, UCSF oEFRMARUIE L., B =BT 2R A F7ORFEpAD
IMA B — b 7p o TEBITET DT KL R E&{To> T %, iIGEM IF, AR
AT OB TH Y | team UCSF |1 THD RV ERAETF — L TH D05, 2007 FOH)H
GRRZIFRBE CA XNV EZR -T2 6 b H D Y, mWIEEIKEZE > T\ D,

ZOWEIE =BT A v ME, T M) —FEEE LT, @mERAEICTRO
AL AW T AT Z L OEENE, Z L TU AT LA Ao — a0 (k) A%
FORMEMIEE RERINCEZ GND Z ENFET NS, £, BRELLNX, —DD4%
VRGBT — A LTI M Z &0, F—AREDNBENE O Z & OB A2 2.5
D, AUEIEBDDHIRA R OREFEENT, BERBROWZRILTE 5, —
HIZ, KEOHY « BRIZBIT 2AEMFHAFT XL E VI THRY, ZAb0h Y F
2T AEUGEL, FER EMEGMICEKEDEMFHE LR TE L1275 L L bIT,
RFZIZBWTHESE & L COAEMZEHEN TE D L) REERHZ PEics 0 TR
HIZENEEELEZ TS, 7272 L. Lincoln High School (2%} % Z{EiEENL, @K
il & & #—fll%Z 572 < Cachianes KO, HEINRKE L, T ICMOEKICTERM T
5LV DT TIEHRNEEZ TS,

® NIH/NIGMS Ot > 2—J5 > MOFHE S AT LIZDNT

DT T NI OHEESCRR R TIE2 <. AMBERSS, kA 7 7 O
ERBE. 7T RY —FIREN R SRR E RO D LD ST, NIH O TH RO 7
T REEEZ TS, D= h, NIH/NIGMS ¥4 T FEICE L Tidik s
AR LIL, RPBICE > TEZDOFHEHIZOWTHERFEEZE L0, BIALL WD EZALH
HEWHIHIRZFF->TCWb, NIH Cldkr 2 —7Z 2 FoOiMiHHO~ Y v 7 22 HE L
7223, FHIEE & U CIEFEma X ORRTET T 2 2 b A7 7 b LIEHEBRSe
FERFHFEOMRIL, BFFEY YV — A OE(HCRALRIL, V7 b =TT — &y R EHFLE
Y — )L DOBAFERCABIRIL, FIUCEHBER CTOME (B ¥ —DOFETHE LT v s T A
FIZBMUTEFEOEREOHROERZREY) RERIATEBY, ZbOFnmA 54 H O
Voo —T7 VHEOBRICKEREREZ L DEEZ LN TS (NIH TIEFESHHO Y ==

®http://igem.org/About
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—T VIR T2V T, BIAE 2 WIH 2 5 Princeton & Harvard O+t > % —34
%Y =2 =T WVORREMENRRS RoTc b NS Z e ThoToy, T NAYBIT—HDORE
7D HITHE OFHMEAME > T2 B, o Tneny), £ ¥ —IENIH 12 X
LILEOFHE~ N Y v 7 2AOMIZ, ME ORRESR AL T BT 57D OFHi~ ~ U
AT LIZ0 , 7o MY —FiEE b L, R ZHECT 72 L, TREBER TV D,
F7-. NIH Clx, B ¥ —7 T FaZXomiFICAlEEINTZUCSFO L > rk o 2 —L
7Z  MARREIN BRI, IEE L T2 FAS v % —0 K 5 ffkicH>W\WT, 770 hd
BA AR T I L BEHIMICBEREE L C. ko % —27 7 > hOIEY FFRFHli FiEIC D
TORGEZERATWHEZWE H 72,

A2.3.13 UCSF d=E=EICT

E&Y KRB F—L)—45—, EH #HiR.
Connie M. Lee K. Veronica Zepeda K. Wendell Lim Fi§ (&= : f8 7z0O—)
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A2.4. 2010 EEMAET LY © BRMICH T ZBEFREREENEADS 21—

AEE M2, 2. GTeCAFA] ITBWTE K L& DI, oA A OG54 %
R 3% & 12 B\ T, European Molecular Biology Laboratory (EMBL) Heidelberg 73 & T
|2 European Bioinformatics Institute (EBI) / European Life sciences Infrastructure for
Biological Information (ELIXIR) @ 2 #E512->WTliE, 2010 4F 3 A IZF5MFRA 2 i L
T2, ARIOWENFSFRAEGEMERE N ORI Lic, £72. FFIC FA Y I2B W TUEH
RN AT DN, Fa D — BRI, BEET ORI L TWAHARH 5, &
WIHOTERNPRAZICBNTELNLTWe, T aiE 2, mgEIck s/ 2=
—HBEIZOWTIIAREDORE & G T, MWERIIKIN ORI Z HIWrT- 588 & LT
HFrlgECH D & X T,

LTI B EEN S F~v— i [ F T AL —2 g F /e~ VAL VT +~T 4 J A
X0, BEETAREERER SO E KT S (B OFRIZ OV TIEAHR O URL
EDDRERDEL)

O European Molecular Biology Laboratory (EMBL) Heidelberg
http://www.embl.de/index.php

)& . Jan Ellenberg (Head of Cell Biology and Biophysics Unit)
Helke Hillebrand (Dean of Graduate Studies)
Lars Hufnagel (Group Leader, Cell Biology and Biophysics)
Phillip Keller (Postdoctoral Fellow, Cell Biology and Biophysics)
Francois Nédélec (Group Leader, Cell Biology and Biophysics)
Rainer Pepperkok (Head of Advanced Light Microscopy Core Facility)
Patrick Theer (Physics Engineer, Cell Biology and Biophysics)
Stephanie Weil (Online Communications Officer)

gRAE  BH O OEES (BMEEZERT AR E AR ST )
W) — (REE R =arA AV—v T ¥ —)
XA EREORTE, B ENOEEEIERT
@t L (JST-CRDS 74 7H A= Ra=v | T7xzo—)

< EMBL Df%i#ZHg&. EEE®. Ivar. NEbEE (Stephanie Weil) >

® EMBL (%, 1974 FIZFL S V2 RIN L [FR O EEE T D WF9ERT C, R A A T /1
VT HIZERBNTN D, BINHE D5 1AW 725 O REA~O SRR H | 2 B kD
RN 31T 5 Y% By O st 275 Z L 2 By & LT, 44 10 ZENSM
L TR STz, BIEIX 20 VENRBIMLTEY, A—A TV 7 L3R T2k
A TS,

@ FEROEEE4AIT 120 H2—8u T, 95 6 FINSMEND OLE4E, 4 FNFTET S
e BN DO ThH 5, FA YV BIFIC X 2 ERBHERE T &2 o 3ENT L
T BIMEFRBZ W (F2MEIE R Y EE BMBF), EEESITFELAHEMNLTEY,
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A1% H EMBL O3 [E ZEBIZ & 72 5 European Bioinformatics Institute -~ % [E B Jif
IZ X DEENRIAEIN TN D,
® EMBL 723 v a % TEMUIZEoH#HEEE (EMBL Tl &1 LUFZEORTEPS I
R RBERICRE LT, B REFOREEREE RS E LTI T2 > TV,
ERFEREMIT, PavTavunRz B VT, vURRETHD) ] THELEIN,
FTEOBF ) TNREA~OHEE, \NMBERZIZLD ET 5 —EREM) (v U 7
BRI U7 (BFEE D)~ L—=2 7 Ol THEBEOME k) © 5 >ThH b,
® EMBL OAMH$EH#EIZ CNRS (NV), V) —T VKRS (7T R), 2k a ),
RIZSH D, T T LITRER 7232 EERK 2R AT D [ERCRRR T 22 0,
(2010 4FEFF,500 EMBL 2 01[E)
NNX— IaTFT, Trv—0, T4 TR, TTUA FAY XUy, TA
AT R TANT U ROARTZNVN AXZ)VT NIV TVNT T H, VT =—,
BRIV TN, AL AL A JFH], (BRINEILIS D OEREE L TAH—A NF U T
MBIMLTWVND)

<EMBLIZCHEITHAHMAEAMEBES VICAMEK (Stephanie Weil. Helke
Hillebrand) >

@ iR DAL 1400 4 TH 5, EMBL O AMEROREIT, 366, RS2
D HTETORE R — O IZB W TR KT IFER O (34K X3 [ HH)
LERIRNZ L2 d D, Z Ol EEDSERIN BB D WF 58 A HF O S B b DO R By )12 72 5 1%
7>, EMBL O#GEKYE, 70 87y FOBEZEWNHEDIZLTWD EWVWR D, 4ETIC
EMBL H&# D 5 5 2000 4 LA LSRN & TRFPHIRED /S —~ 1 MFFERI B
TWAfh, KE (38844) ., 7V T bNcu YT (534)., ZMEE T KX (34
%), 77U (24) ZBWTHLERENH D,

@ EMBL 2K T 9 OWFFEH, 85 DIFSLENEFHE L THY . NATANLT | AT
T (RAY), TN/ =TV (TTF7R) FrTr by K ((2V7), £TLTE
7 A~ ([EF) @ European Bioinformatics Institute, EBI (257 L T\ 5, £
DB, AT UL TIZiE Cell Biology and Biophysics, Developmental Biology,
Genome Biology. Structural and Computational Biology O#F5E— = k L&, El
TR EEEONIE= =~ F Toh 5 Director’s Research Unit, = LT, &7V —F
YV —v& v =73 % Core Facility NEXiE ST\ 5, £, 77 b U —F{HEISCHT
SNEFEE . BB BRE ~DIHER &b A T~V T DOARERN FAREIZT> T D,

@ EMBL O#FZEfiR% OF A AER 2000 A M2 OFGRIIFE b ETe) ThHDH, il
O MLEMFE A B BIIZEHAL 2 SMEA A I3 RTRY 1000 A2 D . < iEnA T L
YL NI T ) — T IV DR Rk A R S,

® 2010 4 3 A2 Advanced Training Center 34— L7z, Z OfEgk(3E(Z EMBL
DEMT DA77 LA GERKI B0 1) Dty &7 b aihisx Oftt, FHBLIT
DEFEZFBIIKIS LT RO E S O E O O T EHE R, £7-%
DA —T 4 F—F —DF T 4 A% IR TN D,

@ EMBL TiI K%/ (ELERE), "X N7 @FFROEMTHE, aRkEEx vV
TRANC SRR BEME DR 2R L T 5, IFIZZ O E 27T,
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<XZEPx (BLRE) HE>

i & 2 o 2 BE A O KRBt O 1 L3RR ICTEEE & 5 /£ % Joint Degree Program % i
fE L7219 WED 29 K5 (FITHME) 2B AL TWD, £/ TldZe<, EMBL
DB L TWAE LR BFE 6 VH) ~bFPEEZITANTND, BIEIF39H
FUK 180 ANTEE L TBY ., AT, WETEL L O 2 G TE %5, EMBL
DOIELFRFEA~O N FREBRITF 2 [ FEH 4, ZRE OFFFE, ZRE OMEEEICB TS
FEREEY T B OFHMNANL, EET AR EOE BT ERILD 3 DD EFR &4 WA b
LT&EEIND, At NEEOFEOES (FIHFEREE O 456%) 13 EMBL 23~
= —yy T ERG L TEEOHEEEZ R T D, MEEDSAOFZAIZONTHIZIZEEN
IROLE L /G TIEFE L TV D, HBESEITRFETH Y (AAm CE I RFETHET D).,
fth> 7 RFE,. FAYVEEN EMBL OAHGEE L THREINT WD, RiEEREREE LR
W4T EMBL O& T Onsite Language Course % 32 ifi TX 5,

< EMBL Interdisciplinary Postdocs #llEZz@ L7z RA K7 ¥+ ) 7ZiE>

EMBL Interdisciplinary Postdocs (EIPODs) ($48 A N7 2Nl E OMIET —~<IZ L > T
R TE D7 o — vy 7HlET, FP7 28T 5 Marie Curie Actions & HHEHE L7203 6,
HFab7p < &b 20 R EOWERED D72 < &b EMBL WO 2 $iFLL B2z AL b
% & IR E Z BT AL A 7 > TV B, 2010 4EBIE, EMBL O 5 g% 7> 5 200
AN KAREEZIT T D ™,

< European Learning Laboratory for the Life Sciences (ELLS) Z#&L7=%&
ERRBENOHBHE>

ELLS Ti3E% 2RO EIAEMFOBENERMRZHEM L, 2-3 HOEHa—2 2%
MCEXLHIERD D, BT —EIZ X 26 AN ER T, EEHIZHH) S EHIL EMBL 2
AL, ZNEFERR EREELAET L, FA—BEPHZHET 22 L HEET, F£H
56 BT —~ AR TCEMIND, EFITHERLFEFNOLRD | K TRIZERTHWZH
MEFLIFo THHDOFKTIT) ZENTEDLZEDRRERFETH D, ZD X5 ik
(3312 11th Grade OAFEZ G & LI FRERBEEICBIT 2BHEOEOR Lz b %
B LR A ORI 2 HEET 5 EU 123517 5 Science in School & U9 H v fHAD—
ERTH %, Science in School Tld Quarterly Journal for European Science Teachers & \»
D PEUFANHES OFAT b FHNT TV 5,

<EBREDEMFMRAAND) 7V — NEEN>

EMBL Tl 5312 361F 2 RO BU EEEEE OF7EHBI & #24% L T EIRO Forum
EVS ORI L, MBESOIERAEM BT D EE R L BE OBS ERIT T
l/\éo

%http://www.embl.de/training/postdocs/eipod/index.html
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O European Bioinformatics Institute (EBI) / European Life sciences
Infrastructure for Biological Information (ELIXIR)
http!//www.elixir-europe.org/page.php?page=home

%fhn# @ Nicola Slater (Administrator, EBI Data Center)
Gavin Kelman (System administrator, EBI Data Center)
Guy Cochrane (Team leader, European Nucleotide Archive)
Dominic Clark (ELIXIR coordination and participation work package leader/
Industry Programme manager)
Graham Cameron (Associate director, EB/ELIXIR working package 2 leader/
Chair of ELIXIR Global Committee)
AR EE OHR GULRTEET AR E AR ITET)
) —k (LHBE RS —ar A AV—r Tk H—)
XA OFTE, B ESLBRFIIEAT
fat Bk (JST-CRDS 74 7HA = R - [iKEF2=y 8 Txr—)

< ELIXIR ORI E R, EEWM A, EEEE (Nicola Slater. Graham Cameron) >

@ ELIXIR D% A EIX, 2001 4FI2 A T A7 )L 7 T S vz ESFRI (European
Strategy Forum on Research Infrastructures) D ¥#{ii>i% (ESFRI (22 TIEAH
HEA3.2. EREINFAFK OEEEE N (HEEBCR, MIEEES <N >HEZSHR) 128
WTHEbBHHN 7=, ESFRI TiX, 2005 FIZKIN IR ORI EH A 7 F 8l | HE
ThHdHEEZHND 3 DOESFRI Vu v =7 #RE L, TOHEF#Z AT LT, *
@ 9 B, European biomedical research infrastructures (BMS ESFRIs) & L T,
Biomedical 77 ICEB T 54 > 7 TN VB R TV 27 R 6 OFEITHNTED,
FCHERMEERZ BT ARHIRNA A A T h~T 4 7 AT — T AOFEAL
ZHWE L7 rY =7 RS ELIXIR Th 5,

@ ELIXIR /%, European Grand Challenges &\ 9 7' v 7 Z A @ 1 CTHEJii i TV
5. BIEDIEENE 41X, £ EMBL-EBI (2 FP7 % L THl %) S U7~ Preparatory
Grant 265 TEY | ZOMITMEEGOHEENH D, FPT 02613 2007 5
2010 2T THKEE 4.5million LSy SV D FIETE DS, 2010 4EHIFE, Preparatory
Grant |Z X 2 IEFEIE AR OIE R IOV TRE M T TV %,

@ 2010F4ABHEDOELXIRIZCIZT1IBTEL 32O/ ME L Tw 5,
Preparatory Grant |Z L 2Bk T4 1%, MRENNS OHEEOHEZMIR & T 5
BIEEE NN E LR D70, A EOWFSEE SR BT~ & S O & 3Rk oD T AW
T TV D, 2010 FEHIFE, HEIESZE L TWHEIFZA =—7F | &KE, 7
~—2J, T4 VT Y RThD, L, 205 b, RHEICHE 2 &M E2 DT
WOHDIZARA = =T U DHTHY | fMOEN S OB B OB T 2T &
NTWRWORBUIRTH D,

@ ELIXIRDESEhEHE X, 322D 7 = — X230 TE D, 2007 4 — 2010 4F 7
Preparatory Phase (&) D X 2 — 7 OWRE, /XA v v MIEOER), £ D%
Construction Phase, Consultation Phase Z &%/ L T\ 5, BEFSME~DT 7
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— M ElZ2FER L TEDOFEE I v g U E2RAICHEL L TOW<WRIZH 5, ELIXIR
DALY =TT KIBNTEBI AT E 20 . SINEOESLAERESSZ O o5
PREEDY / — Rk e L CHE 2 L9 il z B 2 T D

@ EICHL T EFELTOFERES=2Y 7 40V A7 EHKH T ¢ ELIXIR #1&
AL TS ZERmFENTWD, EFHRLOKEFENE CT-BRI SRS TR, R
=7 LD T—ZEH Ny 7Ty TR O L ELIXIR IZXE 514 7+~ T
o4 7 AT 2 U T O M TH 5,

@ Preparatory Phase 238V TIL TR 5 DOEIFHIREIZOWT D7 4 —2 U T 4 HF
%% % Working Packagel3 OiF#Eh & L CTHEfi L T\ 5,
« Strategic Review of Cell Phenotype Image Data Resource
+ Pilot of the use of European Supercomputing Facilities
- Assessment of European Resources for Systems Biology
+ ELIXIR EB-eye Feasibility Study
+ European Genotype Archive

@ ELIXIR OF#ENT (BeHEL GO T) SH%O T v — b« A 7 T BRSO
REALRDEDTELBZTND, TOENL, N AA LT H~T 47 ADFH LW
a7 ORRIEEE S ORERELFFHONEN & 5, ELIXIR OS2 AFURHE
T& %5 EMBL-EBI i%, EWEEW Pt Ot = B0 & 55 EMBL OO H T
—ERIFHELTE v a VAR TV D A TRERER E S A5, EVRADmD
HBATH, A= RE LTH D Z & lge i BRI AU 2 02 EBI o#&E|72
EEZTND,

< EBI Data Center |ZH11% 7 — X EIR{EHFI (Gavin Kelman) >

@ ELIXIR DR AT 5 EBL OF — % & v % —|2i3. BIE 4.5 peta bytes 4307 —
AR TEDT =B X —RNEEBEIN TN D, _@t/& I, B AFRNIZER AL S
Nilc, BV —IREESNDT —XIIFAIZ7 ) =T 7 BAXAThHHZ & ZRHRICERS
ARGV

@ — 57”%@}& 1L 9Dl 2975)2@7”:*127 v = % WellCome Trust Sanger Institute &
EHELTWD, B F—ITIX 2040y =T NEELTEBY, Y7 b7 = TR
o s A /77@%%&;&&%\ BRIZIRY ATV D,

@ 7 YEHERIT BB IED L, KT 1.7 Megawatts DE N B LEIZ/2 D,
T — AN AR— R ZIFBRER T E RN H D,
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FA3.2.1 ELIXIRMEBEIZ &L HFSHE SRR

4 &Rl o B B4 PSR RE LA | B
(B (4F)
a—n)

A z—TF Swedish Energy Agency Swedish Bioinformatics 1.7 3
Fas Infrastructure for Life (19 B
Formas Sciences (BILS) J7 SEK)
the Swedish Research Council
VINNOVA

JE[H BBSRC EMBL-EBI 11.4 (10 | %% &
MRC [ERVI N s
NERC R)
Wellcome Trust

Fow—7 Danish Agency for Science, University of Copenhagen 3.5 e
Technology and Innovation Aarhus University (15 | |&F
GEINHE T &% the University of Southern | 7 = —
University of Copenhagen, Denmark Technical University | 2 @ B
Aarhus University, the of Denmark L H
University of Southern TIE)
Denmark, Technical
University of Denmark will)

T4 TR Ministry of Education through | Institute for Molecular 1.85 2010
the Academy of Finland Medicine Finland (FIMM) (BBMRI | 0D
Institute for Molecular CSC — IT Center for Science | EATRIS | 14
Medicine Finland (FIMM) National Institute for Health | ~®D8jj i
CSC —IT Center for Science and Welfare (THL) REDE
National Institute for Health )
and Welfare (THL)

http://www.elixir—europe.org/page.php?page=home [ZFHULVT 2010 &£ 4 B 17 BIREZ TIZTILAY—REh =
IEERICHDE, JST-CRDS HMEM

< European Nucleotide Archives (ENA) [CHEFBZNAAL 2T T4 A
(Guy Cochrane) >

@® Dr. Guy Cochrane (% European Nucleotide Archives 7' 1 ¥ = 7 MIEBWT, KHIRH]

DDy =0 2 AT =2 DT = A TLEMFEL TV D, KT, ZZBED T

RIEFE ) IR LT — % OF&RRE (Data versus Storage) Ofigikz Hfg L T\ 5,

@ ENA CidET—% (—0 v AT =2 LYo T T —8) 5T —# (Assembly) |

Fedht (Feature Annotation) DBFEIZ/r 1T T, MFRENORIESNTIZT —X D7
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VA7 Z D, BfMEOE . BT — % OISR RER T — 2 EE AT T
%o

@ ENADODHZL LW rY =7 h& LT, Sequence Read Archive (SRA) &L\ 9
NIV w7 RAL EFIR LT — 2 Ok, (RE ., EBOMAED 23483 516
BB E->TCND, V=T 2N LT, T—XREEVPRKREEOERT — ¥, [HADE
By — 2 EaiRit L, FOBRARXEZN LT 2 ERFHRTH S, SRA T,
LS NTT — 2 DO A X T — 2 OFE L ERE(L (Normalization) %47V, 7 —# =
— P —fl~DT — 2L AT S,

@ SRA Rt T 20— AR R E LTiE, 7 —ZRMEEMIIET —% OABRIZEES
ERFREELBE TITO FRIDE T D, 7 — X OBMNGITOEKNTE D, R ED
FENH D (SRAIL, T—XEFE&ZWS T 729D Data Compression F B3I IE L
HIER L TRV 14 DFAENTEE O/ S— k& A LOWEE DR ZHICHEFE L TN D),

@ ENA Ti3yst ok & L TK[E NCBI, 72 6 NZ H ARDENLEIR P SEHT & 128 L
TX 7, SRA Tix, ki 28BN 2 FEOMFZEHER &2 LT b, ERERT —
A OIFEICL T, 1 2OEBRT—F Y MIOE 620 a =R HROPISF
ETHZ IR, T—XORFMENELTX 5, HEMIEWEZATITY Z &K
D HHIER ECTT — 2 BB E LS NS Z E O FN Y A7 FEBMIZITEETH
HEZEZTND,

@ REMEALOT—ZORVED IIHEA Th D, HARMNOIXEZT — & 3@ < BB
7R, FEOKENI N— T 4 A7 17— 2 2D Tk LT 5, KEEIT, K
ENOHLTREFT D T 4T Uy VT —F RN T — 2 2R LT 5 93K
ZhG AT,

@ VT UR AL a—T AU T VAT LEENRAAFTA LT AT 4 7 RTFLIATLZ &
oW THE, FVWRATZLEEZEZ TS, 72& 21E, Amazon (Eff, TRV 7 MNEOD
Fy MEERKT) X7V AT =22 X —%FfoTWDHR, A ¥—Fy &
WL ZETHRICE X AL TS, AfROZ&IiX, 79U R a3 Ea—
TAVITILE ST A A T AT 4 7 ATHEHAFRGEIE A9 LB,

< EBI [CH T B EFEEOHERE (Dominic Clark) >

@ EBI Tid. JEMHFIED X8, Advanced training DS $E4E 2 L CTHANB RO
W) 3OOBAENBEENLDEELZX > TEY, ZOHEMERAD Industry
Programme CT& 5, BIEITT A N7 ¥ R I, XA L7 & 16 42 % ) Industry
Programme (Z& M L T\ 5, ZEeFE L L, HFEHEIC XL D098 % Ehi 3 2 130>,
BEAAENOELED H LA FHBERICONTIL, PIZAFFEEET & L TR £
flE L, EER~DRELZHND 72 EOIEEZ1T> T 5, FRAVICIE ELIXIR ~ %
Industry Programme (2 X 2 821720,

@ Industry Programme T (%, EBI @ Jii 3% % % | L 7= Advanced training = — A
(Industry Workshop) # Bifie L T\~ %, Industry Workshop D525 L - T, pEXE
RDOFT — 4 2 —H—~~ EBI DFENEOIMEMHESS, T — & ~X—ZFFHOF| 55 %50
T WS E2RITE 5, $70, THTITEFEERCBTILAT—HF VY —RX, T—
AN—ZADBEMBREGERET L LN TELHLEEXLTND,
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@ Industry Workshop (3 2008 421X 8 [A], 2009 #-121% 10 [MIBAE S 4172, 2010 £ %
10 [FEDORERTEINTWD, V—2 v a v O7—<IEREZEDY | 4 4 [FIFHES
1% Industry Programme DJEE I Y 95 Quarterly Meeting D& 12 L 5
FEREWVWTHIRO LTS, ZORE, FEERDNSL OGS EOERITHRS ., &
ETHFIH, FEEMCELAEWE BN S T —~ 2RISR ET H 2 &K
HHENTVAD,

(2 %) EMBL-EBI ® Industry Programme (2 3 > T 2010 4 R ICBAfE S 7=
Industry Workshop @ 7 — ~ (http://www.ebi.ac.uk/industry/Workshops/previous-
workshops.html & V)

- Disease Ontologies and Information

- ChEBI Users Workshop

- Structural biology tools and services provided by the EBI

+ The Druggable Genome

- Text Mining and Ontologies

- Computational Identification of Peptides

- Effective use of bioinformatics web services

- Therapeutic Applications of Computational Biology and Chemistry

- micro RNA Informatics

- Systems Biology Symposium

- Alternate Transcript Diversity Symposium

- Semantic Enrichment of Scientific Literature
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