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Practice and Enlightenment of Convergent Science Carried out by Koch Institute
of Massachusetts Institute of Technology

Abstract

Nowadays, convergent scientific research paradigm provides opportunities and challenges to solve major
economic and social problems. Promoting convergent science and its required data sharing at the
institutional level is a common concern of the scientific and technological circles. Massachusetts
Institute of Technology (MIT) is the originator of convergent science, and also established a specialized
agency with this new paradigm. In this study, the Koch Institute, which is engaged in convergent science
in MIT, is taken as an example to summarize and analyze arrangement of the institute in promoting data
sharing, facilities and working environment, training, funding, scientific research project setting related to
convergent science. As a conclusion it provides reference for the implementation of convergent science
and data sharing at the institutional level.

Keywords
convergent science; data sharing; Koch Institute

Authors
CHEN Jie and XIAO Xiaoxi

This article is available in Bulletin of Chinese Academy of Sciences (Chinese Version):
https://bulletinofcas.researchcommons.org/journal/vol35/iss1/4


https://bulletinofcas.researchcommons.org/journal/vol35/iss1/4

TRl BEMNFSTRIE

Convergent Science and Open Data

XEEF R RMSEFR
LRS5BT

Br o H/uE
P ERF R RS8R db3= 100190

BWE L48R,

ST HEXAALBATR

ZFAARF AR T B SR, AU E & e T 5

“BRAME AEZROPBIFARE, RETNHERARNLZORAM, £ARELIFERTRET &
S AR, CARFREHCLREZ LT NIAAM G R, XFALEARLEEIFREATF ‘oA
37 @A F (Koch Institute) % E4], )34 2 W2 T3 HIB AT Fo 3k 2 77 @ 694 B HE, WA
BEHsh “GROFET MRS TR AR BRHEN BT B R EFIH AR, A AN
HE@ SR BT B0 X RIS E RS

KPIF BOHE, RBEAF, HHALH

DOI 10.16418/j.issn.1000-3045.20191223004

2011 4F, SEMEIRAE LT 2B & A A % Rl ARk
SETOWEE, EWRIARRER S, ARk PR
TN R ARG BRI = E R
By B R PRAER RN I T A A RS,
Fetesh e . GBI . & . SMERUKFEEE 21T
(& S AR B T4, RS B AE B T ROT
TUL R ERRE BERCh 3 A - H - BHRRE
S REAEMFSE AT ( David H. Koch Institute for Integrative
Cancer Research) ™, DAURIFRA “BHBRHEST BT

38 AN

(Koch Institute ) o ZMF5E AT REE T LAvs DR A B2
o 22459 EPhillip Sharp B2 0 B i —AtiES: “RlS
BLE” B g3 s W 7ERH IR SURAS By
EAFLE S “REARE BESAE S, TEMUE
REAH G B R )8 P S T — Ry E R, o,
3 R Cipa p i oY i I NS =SS S e o 3
A BRI, AR A REET B
2SR BB ORI 25 T A B R € %
TR E T BRI A REET By &

RUTR: FEAEREGHALER (GHI-ZLZX-2019-32-2) , BRAKAFERLTA (T1804176) , + EA 5 BoAhH b 538 41

Tl H4Hkem A (Y9X1761Q01)
5 AS IR B #: 20194124318

® F @A 7|27



_ £ RMARSEFRIE

Moo DL, ASCUIBHBITTE T a6, X HHESh
ARk SRR T LT 5 T R e HE AT A
FAIETE , AT X B [ ALY 2 T A S AT S AL ol s e 4 fit

He
EE A

1 RSP E ST

BHBRAIFZE T IE 7 T 2010 4E2, s MG, 1%
WFFE A S 18 A 222 B SO i 5 o e
Rl A Y7 AR T BOF e AR B 1 F AR, DA
P NS A eI I Fr) B3 PR AR . A FE I B T R RS
BT AR AE T Tt o JRRAE AR 78 0 R A
20 24, 2y RIS T EUEIE L BB 172 X
o\ EERF ST S TP I A KR TAE, & T NEHF
A4 Cintramural faculty ) o AFFEHT 73482 30 24 BHFA
BB T ArMNEHIF AL (extramural faculty ) , =20
TR BE T oA B HA e 2 5 X 28 N BN [RI R T 58 T
)5S =g ENEL TS TRURIE EL NN OP g R SR S
SEFNEMIF A GUTREGAE . Bt RHIEA SR MRLTE
NGRS AR - Ect 3 F -WEEE7/E N7 IR 2N
R HHRALRRE L KRB RS, B, R
MRHIE A B (AL BT FIRT AR 43 ) i S (i D
IRMEAAGH . 83 EE R RHL AT R =R . 9f
KR TREBE B+ . 20 £ 3% [ E ZRHE BB -
15 v 36 B [ R P B e 1 . 9 0 36 [E AR AE - R I 2
WFFEITRIESE o BLAh, IZ0F 0 a3 ik I 4 Te ALl 5
IR FOR ARSI R IR LAY 1000 244 6 1F
&, WAk 50 Z I,

HET, BHEOFTE IR THAE A Y, £2 4
FERRWIGE . R RIETFYORE AR AETRYT , B
SRR A RO I 5 7%, IR RIRIE R 1 41
M EER S S BT TR AR RO 2 M HE A A
7, DRI e RGEATHURAE . BANIFIE R AR,
T YRR G A F B, — MR AT
By, SR R R SN B A 5 2 AT AR A5

28‘2020&-%35%-%1&%

K, dAFESERP ORI EYE. BT, %05
PITB R B AT 9 AEp b, Ho e 10k A ISR
FCEWULEREBE, 3 AR AV SRS SF R
1y, 500k A SR ERHE TR | FE vy Bl
TR RE MRS R . WiEfE Ry, bR
BRI R B N LR

2 BRI ZENS

FHBRA 5 T8 o B i S R oY . AR
B G R A5 S A LR AR, A ITE S [l AL
B LA ER MR WRER, ERHE s41
SBE R . X TE—E B E AR T SE R AR
WL KB - ARFTULRY O o R RAE R AL
N, BHER . TR A ST S K22 8, iR
RS T RIFFE T fifp R IR A 50 R ) ) g
2.1 MRMEE

TERIESE BT 2 T K IR B I i 3t = sk, JF
AT — R B RS | SR SRS T2
75 S MR A TR i

(1) FREF 5@ W R IA T R0
T 14 AL R R, X s IR B A A AR it 43 A
FERFFEIT R % B9 Swanson ZEPIH AR HLEY I FSEX
SEAYER B AT AL | 2 A A PR S A
M55 . ARG MRS, DRI, fH s
B ARAF T R 5 AR R, B ) LA s AL
AT o K BT it 1) ) KRB AT AR 32 By 38 [ ] 5
PAMTERE (NIH) FIRMRAEM T (NCI) Fi3E
[l Swanson A= ¥l 2523 vl L [E AL, I HIEHE NIH A
KRPEL, RS R IRILEEOREOR . BRAFTEITA
GIAN, NCT % B IFFE 35 B A A AT STk FH P 24 m]
PRSPk B 7 o FERATIZ J) ARV T L Y
JRAE BT 2B FCA BE 2R B SE L Dt m] FRI

(2) 22Tk 7 @ o WG AE R A [ Y
BIEE T, 7ERFEHUE (R AN REEOE ) B



£ERHARFARMA RN PR 5 BT _

PEROSERN b, SRR . Bl AR [H]
PEAT B IL T . B, 2007 AEAERF ST T T R 1) — T
o, —AEEES T IZ0H AR R
(MRI) o i FhFar, ZaEEH 23R A S RN
PEATHER, APRESMER B C R RE b A
RO ZEEH TR ENESOIFREKM T AD
A MR J 46 Eiodhs LA R 2 5 B s ARG B 8. 1
WIRA AR, AT NN ARG . i
A, JF S RS, MRUR IR R T
RERORLHIL T B PHER R OME, R T i
B ORI FNINEME 523k B AR RN = 2T LAY g A
M A I A A B 5 T S o AR T R =
“RhARRET LU RS BR AL Y LR S A

(3) At HA. IAFER, FIFEHINZIK
AR TEHRRE" M CTEROBAE” A TR s
W8, HESHPTFE TR TR T = A S il i A
n, BAFE 4 Ay, BT TER R A R T
OBk F TR A RS S, SRS Bk
JRAEHE T 2FBE B, 2015 4F 47, ARG B2
INT —p0 IS . PR SE” B A TR
201644 A, IZANIESRAEIN T80 “4TIFR
ML IPHUEE” A TP ih g, ok ARAE BT A
BEAFIBE R 16 g =2 5HA . 1ohh, BRI
FISSHEAEAT T, IR A AN R A s s B s A
B, RS A B RI 2, ORGSR R B 2
wher TR 2 . MBS YR . With-In-
Sight RINYFAE . HF5EHT ZFOHT 2% XL
B B AT SR T T B A TT
2.2 ABNFFRISREIEERK

VE R BEBRIT T BT e E A BT B 7, NIH MR &
(49 NCIXFRRBRIF T BT I $1 A7 SR TF O = i i
MBS EOR . BRI /E S NCRY B BIHLAY , a4
INTHENT IXIHLAE o

AR Ay 5% ] o ) [ G2 00 A ) = TR T ¢ By

B, NIH A 7E 2003 4R KA (HFTE 80 s iy s 4
L) SRR B R R T R A U
MFFHCRIAEEE . 2008 AE LK, NIH BRHTEZOR, FEAT
B RAGE TR A, A i NTH 55 3™ A2 i IR A 73
SCEEMAHE RS 124> H A 356 [ [ K 2=
TH1¥) PubMed Central [¥34 LAHE A ARAREL, BHERIFSE T
WAEE MERAE T PubMed Central 5842, LT (HRHIFA
GUMHEAZIESC, FRT, NIH A 17 T8 s A0 56
B, WK NIH B LR IEFsEpr . #80 TA H 55 AN
", NTH St U CEOE L 22 BOR F 2 jitife m )
HhHs 2% I H 2R 00 P AR BE TG ( HER AR ) I 50 U7
FITHIRALTE B H HE RS R, I RUE R H
SNSRI BB, LAAEITE H i B B AR 5L
P HOR MR e CERIE SR ) 0 NIH %)
FWUE I CBER IR ) T B N
Frfgstnd o BRI AL AR, EE AR
BIEFRGATAACR DFFEH A0if LA SR B T
AT HARER

NIH 38X A= k22T e 8 o B U8 R B 2 1
TIFRALEEOR ., B, fERRABE I, R
2007 4F NIH #til i 28 [ = 52 AR Y45 Bl (NCBI)
0 JE R R R R IR P2 ( dbGaP ) 45 FRLA:= ) IS “F iF 5%
NGOG NS HE R 20 850008 1 B 5 0 2 2 80 g i )
TR (open access ) 2], A AEATRE]; 24
Vil ( controlled-access ) 2 jl, HAEHANHEH T J5ils
WS 5 E F RN BN, 2014 4E NIH 587 74
SEHE PR BUE T O S BOR™ 225k NIH Bl A=
(BT A A NS EE D L0 B B 5 BB A dbGaP HE
W, IEREBCEAR S 45 NTH 35 2 MO BOEAAA% . Fdn,
TE E FAE S8 5 a7 1, NTH 2R HE B = 2 (i fir
W B NI P AE A DG 5% S0 B 1 $E 32 45 3% T [
% HHERT SO (NDAR ), B 38 Y i
S, DMEI S A B0 R T iX S 5dE . Ah, NIH b
HEST AN O PE AR RIS AR PR . 75 AR DR B T

g\ %iﬂ\

® FEME % 57|29



_ £ RMARSEFRIE

i SRR RIERS 4 €71 BA S L NN A7 ek 2= R B DR 2R 4 671
SETE | SRR SR AN | e AR A A
T~ I R I R A AN ] R R i

1

o

4 0

#

23 i—HABHEZETE

FHBRAFFE A 7E BT BILA , i NTH 9% ) 2R L 4
23 (Wellcome Trust) SEHEZl T, B SGHEDGR 19E5
RS RIS G—ORCID ¥, AR &%)
Z MR B EZ T, ORCID 42 T 10 4F
B 3E H E R RS SR — P RIE , ZH
SR T — AR 18O TS R s e =
-5, H—FKAEEFHNETT. a8 R R EN
W B R — D — T A B AR (identifier ) |
DAERFSE S ZET0 H 9E 0 . WUH AT . BUREERE . [FfT
PP, 2EARBF A2 GBI 2l AT B R
M-I 2 T BRI 3l L BAHSC R | 5 B
174, ORCID (5 3pril (ID) HATME—E, FTLA
EEFIRVE A RS R R .l S ORCID I
1D, WFFE B ) Sl [ & IR AR . B g
SRS SRR OC R Mot 4 SRR R R o R LT
Bt SRR I BT RO B iR R — U H P, 8
HIZF BEHRFME RS . AL . L
W, PO RS, BT 65, SCIUMSCHEER A
Shifeik 5 IAEE R

ORCID V- & HHEI & 3k4% 7 £ [ NIH . 36 [ )7
PRAERF 7T 5 B R ( AHRQ ) RIS [0 T o 42 il v
> (CDC) SFHRIBHUAG L R e 42 2 ( Wellcome
Trust) % Z&36G VEIHLI 2R K Jy S04k . X 26 Bh
AL 5 — B SR HR 37 3 70 4 38 BE Bl W 3 A 4R I
7E ORCID V& LW 54y 1D, ¥ B LA AT 38 2o % &
3 ID SRR G TEE, HHEARBOREE ITERE
PR AR g, DT R AL FR 3 PORMER s [RIR, o]

(D https://orcid.org/about/what-is-orcid/mission.

DU i 1257 & A R0 TR [ A7 PE iR R SR
. Ah, ORCID & WA T K4 7000 £ Fhiy )
P A e ) o P K

3 MR SR F RV E th25E

RO E AR B S TAEREE . AA R 3% . 29k
B BHIFFIE 5 E AR 7 5 AL SRR A
TR 3SR [A] 5 3 A RO TR I 22 O S [ A
ST ST I RE B T R IR S P Y Rl
Lo

(1) #k5 TR FH @ AT AAREE
b 5 B SRS OB T — A RS XA 1 T
AW, XA 2R S T S T 7 — R A
BETAE, Hizd S il (it L m s 1L
B, RN AT ) fRES R AE, U
{6 SR AN [V 7 2 22 1) 4 1 A VR A Al T A i Bt
R, AHIRAR R A YR S TR E
SR (s E R ), HASBRCETE— IR
JZE R HUTEE AR, AN [l SE N AR 2 [ B AR
AT UL RN A R PR AEAR 220 T AR AR 8 i 25 1]
PRI ALAT T2 B3 S A AERIALS: , IR i i
WS A A . SRS T AN [F]
RO 5 23 [ AT SE o N AR E, Ak T [R]—Hi s
MBFFE e . ARBETEIM I A LI = T AR
B, A A A TR R,

(2) AT BHRAHEF 7@ ZMFTIERITA A
Gy B BEAE R 8 S RO G P L FLAE M R R i, X
TR E RS SR 9T T4 32 5 35 M Fns il
i, BHBRFFEET SR I A B AN [F] Y Ll DR R
ZH5ARMIEEH (a1, BV TRE2= T
DB A A=) o BN, HEDEE Biocon A,
RN % BB Mazumdar Shaw [E BRIHE A RFFE A 51 3L

FEIR

@) https://wellcome.ac.uk/funding/open-researcher-and-contributor-id-orcid.

30‘2020&-%35%-%1%



£ERHARFARMA RN PR 5 BT _

WAAAETE o %I H LR EE R AE T B I il
NS TRRIAIEE AR T A BB B
S TR AR L WrseE R AL N R 4RO
TAERZEINLSs . Goad 2 MR, X SRR ST N Bk
IR IERRE, BN ENEE A e X H o [RIRE, VBN
I B3R, R T B B9 2 B AT e AR B
5 YRR GG T

(3) 2% kR 7% @ o ZLHFFE TR FCIHS B FI
Aol B 4 i AL R S8, Ol ik SRR ST S Al St A
SLEAKEERE R . Dk A BUF AL 69 K 8. NIH/EH
FEMFER T, FEEAS I TSR NCI AR 5T
FreE gt R AT 9 4, DA KCRHIFI B % 4 . FLK
RE, BHIRBTIE T 3 25 T NCI 7E 4> 3 0 6 P 1
BERIY 12 AR R T 2 — & S . SRR TR
WFSE BT 4 g BIF 5 v J2 56 [ RR A8 B T2 B . e
AR L N R A= IH G oA WAk R 2= B . Bt
Wi~fpe . A SR AIE L ERE ( Brigham and Women’s
Hospital ) LA K i >~ Hubrecht B 5% FF & /E o7 .
SN, BHBRIFSE T AL J& MIT-Harvard % 5 28 K 5 AR i
7o v 1 B2 R (At R R 45 5 L 0 B
Be . MR SBEBE . RARFIE L BB ), iz L
JE NCI R 8 MEAEA A AR P L2 —, 5
BElEly, 2010 4R LK, BHEEOFSERTIE SN T NCI Y
FEAEAE Y ¢ 501 H (Integrative Cancer Biology
Program ) . JCI&JE X BT T (14 % Bk J2 % 550 H 1 5%
Bly, & EIBHBUN AT IT 2 25 5 2 BRI 5T BT 52
NARFEZEZTHRI ., @k 8 L6, IIER
Pz 5%, @il G EE A Ir R e % 4
SCRE, flan, BHBEFFES Ortho-McNeil-Janssen =
A RA R ESRIKEDCR , BT BRI 5 ARG 1EDD
WRES) THESN RIS . ST AE Y | JRRIE R
9 e DR A 7R R g OO P 5 45 T 7l 27 A 5 LA B

(3 http://news.mit.edu/2010/koch-ortho-mcneil-janssen.

M ARTF K o —A B U7 RS 57 3t (7] 28 i
B 171 2% 134 50 X0 bR AE 5 T F 58 A B 418 58 1 o
BT . Besh, %P IR R T Ortho-
McNeil-Janssen [ 25/ ] B BFFE N G BLBRIT ST T 9 52
Koa LTV I 2 50w H 7.
(4) #1508 %E 7 @ PHFFIRA L 1%s
T ARSI, HH A SRR R B SE
N GUFFEAREERIT Y . 4RZRAESR | T BRI A VR F
o TR OIS AR A ph TR 3o e T e L i 3 5 [
2% (MINCIZ:%% ) WTFRILE], (BRI T
AT X T i P R G TR I B . I T
PR T B i AR I Oy AN A, T
SR HERTIT TS H P,

2

&

4 B

LAWY, BHFE LA AR MR IT
TR T EAR  BACHE FF I e S T A R S R
SO L SRR S UM E R e NS A S TG 1) 7 KT
RS B U B S S AR . RORRIY 9T T A Sk
FARIAL S SR HEFIE DR T R R T — Sl %
7, AT

(1) “BoAS” i kAAE e RZ ¥,
BURT B % £ TR EHLE] Bk AT AT 05 it e s — 3 %
e (AN DRGSR IR AN AVANIEZ S €3 R B E '
B BRI AABFRESAH . X G BUM
FHOGHRI T g T AR Zh AL, R4 SR A4S BRI
WIERTG AR RRE s R R AIEE

(2) ARARBRATHHKRE T, FAELEF
ETF AT R 09 3 B A AMAE S “RReFE
693K B o X IHR NG BATREAL G 2 FHE B
W, RS S ER AR RE 5 AR
WG, Ben] IZERMIERLRE (b SRR T

® FENE % 731



_ £ RMARSEFRIE

JERTTERT ) . REENER, T EA AR T EER
FIBESL, AT ATE BUAT BHIEHLAL A1 J5 2 S IR AE 55
FAbREris . fExsefrigfliam, sy “aape”
FERURAT G BN BE | IV 55 R AR T i == o
B, R git—2 Y R BIRE R

(3) KFEZEHUFAH;R (BFAL) 478
FX, BYE#HES BERFT REGTIERER,
A EERER BN R I C A Er S “RE
B2 AHE N A BT B, e S s T i 5205
AT T 7R, G RR T e
ZAEPH FRGEAE [, FARHIEA S LS B 2 —
FEFIE], BRI H 5B ILA A9 R 4 B W 2 H 48
“EERRT IUH BT B ANE BEA T AR R A
AL St )2 M2 ARSI B B AL A
R IR, BT G RN R
BB

SE X
1 MIT. The Third Revolution: the Convergence of the Life
Sciences, Physical Sciences and Engineering (White Paper).
Washington DC: MIT Office. 2011.
2 Koch Institute. Koch Institute for Intergrative Cancer Research
at MIT—Approach. [2019-12-18]. https://ki.mit.edu/approach.
3 Koch Institute. Jacks T.Convergence, Cancer Research and
the Koch Institute Experience at MIT—Workshop on Science

Team Dynamics and Effectiveness. [2019-12-18]. http://www.

32120204 - 5535% - 5148

tvworldwide.com/events/nas/130701.

4 Leonardi K. Cerebral curiosity. [2019-12-18]. http://news.mit.
edu/2015/student-profile-steven-keating-0401.

5 NIH. NIH Public Access Policy Details. [2019-12-18]. http://
publicaccess.nih.gov/policy.htm.

6 NIH. NIH Data Sharing Policies. [2019-12-18]. https://www.
nlm.nih.gov/NIHbmic/nih _data_sharing policies.html.

7 NIH. NIH Data Sharing Policy and Implementation Guidance.
[2019-12-18].https://grants.nih.gov/grants/policy/data_sharing/
data_sharing_guidance.htm.

8 NIH. Policy for Sharing of Data Obtained in NIH Supported
or Conducted Genome-Wide Association Studies (GWAS).
[2019-12-18]. https://grants.nih.gov/grants/guide/notice-files/
NOT-OD-07-088.html.

9 NIH. Implementation of the NIH Genomic Data Sharing Policy
for NIH Grant Applications and Awards. [2019-12-18]. https://
grants.nih.gov/grants/guide/notice-files/NOT-OD-14-111.html.

10 NIH. Requirement for ORCID IDs for Individuals Supported
by Research Training, Fellowship, Research Education, and
Career Development Awards Beginning in FY 2020. [2019-
12-18]. https://grants.nih.gov/grants/guide/notice-files/NOT-
OD-19-109.html.

11 Toker U, Gray D O. Innovation spaces: Workspace planning
and innovation in U.S. university research centers. Research

Policy, 2008, 37: 309-329.



£ERHARFARMA RN PR 5 BT _

Practice and Enlightenment of Convergent Science Carried out by
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Abstract Nowadays, convergent scientific research paradigm provides opportunities and challenges to solve major economic and
social problems. Promoting convergent science and its required data sharing at the institutional level is a common concern of the
scientific and technological circles. Massachusetts Institute of Technology (MIT) is the originator of convergent science, and also
established a specialized agency with this new paradigm. In this study, the Koch Institute, which is engaged in convergent science in
MIT, is taken as an example to summarize and analyze arrangement of the institute in promoting data sharing, facilities and working
environment, training, funding, scientific research project setting related to convergent science. As a conclusion it provides reference for
the implementation of convergent science and data sharing at the institutional level.
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