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Overview of Cutting-edge Innovation in Life Sciences: Learning from Perspective
of Broad Institute

Abstract

Since its establishment in 2004, the Broad Institute in the United States has been dedicated to
combination research innovation with management innovation. In less than 10 years, it has been enlisted
as one of the world-class life sciences research institutions and become the leader and signpost of
cutting-edge innovation in life sciences. Its unique development model is worthy of reference. This study
showed that the high-quality innovation and development of the Broad Institute is inseparable from:(1) its
focus on the diagnosis and treatment needs of major diseases for scientific research; (2) the opening up
of the channel from basic research to transformation and application; (3) the formation of an
interdisciplinary and multi-level integrated research model; (4) its giving full play to the leading role of
strategic scientists; (5) the gathering effect of small and excellent teams of outstanding scientists; (6) the
implementation of highly flexible project organization and management; (7) the building of a first-class
innovation network radiating the world. China can learn from its experience to promote the cutting-edge
innovation of life sciences from following four aspects:(1) taking life sciences as the breakthrough in
building China as a scientific and technological strength; (2) strengthening upper-level design for people's
life and health; (3) laying a solid foundation of human resources of life sciences; (4) deeply integrating
into the global innovation network of life sciences.
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1.1 hEAE

2001 4F, SB—p “ANFIEHAEE" kG, JIF
JA T G 2 A A AT R AT B, A
T ARG e e 3l . MR AR iz W SR
I PR ERT R il Eix — 5 LML Sk
HELE “ NFIEFATHR” (HGP) BFGTH RIS
2, JEEIRRAE BT A2 Be RIS K2 T 2003 4F 6 H Bk
BERMEGTI, DEHEARIAE S MU ERE .
RAERIREIESIE . 20044E 5 H, e EEHEZR
e - FHAEANG I B - AR AR 10 4RI 2 {2 60T
MUBERN T, TEAERFT T R AR FE AR BT 2 B A
W BE2ERFSE T (Whitehead Institute for Biomedical
Research ) MG Bk R 27k 2 5 41 i A W) 2 BF 50 i
(Institute of Chemistry and Cell Biology ) , 7F3EJ% 1
TEZ AT . 2008 4F 9, % TSRS T R AT (i
FPRCR, MR IE IR 4 {23600, KA
PERFFEAIAE o FAEATFE i 5 R4S BT B A fh K7
HNL T MR (LA ERERETALS], BRI AE
FHRUE . A58, FEBOE . AFFRCR . Bt
A5 T i BE PRI

2009 4F, MEMFIERITLL TEH S . FARER
23, SERLT I ERH L R B . 2012 4F, BFSY
JITRf ST Y 38 3 4 7S S 1 AR LRI B BR T

(D https://www.broadinstitute.org/.

BT E R R i, (R BR A AR A Y S
sl 2013 4RIk, Tl RTI NSRS, BERS
AR Z TSR S S, ETE T IR T e
KRB . AR E T R E , AR 1103
TCIFREBIRGE Il (2013 4F ) | S54E 6.5 =TT e
RIPHEATTE (2014 4F) | BRGA Sk “ AR s
7 (2016 4F ) | 5 2[R B 2420 R 2H A L AR
B2 T & (2020 4F) | BRI S MR
PR (2021 4F ) 45

FIAT, AR IR T BRI 30 - 307 1) 4k B
FtHL (Carlos Slim Center for Health Research ) .
A aE 2 Wb L ( Gerstner Center for Cancer
Diagnostics ) . SaHi & 4 fOULIN 1.0 ( Klarman Cell
Observatory ) . Hf /K 4 BE 7 PR A A8 S AR vt
( Merkin Institute for Transformative Technologies in
Healthcare ) . 52 B 5e Ml J# - fit % 45 P0 (Eric and
Wendy Schmidt Center ) . 3 R #G 4WF 5 Fp
L R
P S AL 58 0 (Novo Nordisk Foundation
Center for Genomic Mechanisms of Disease ) 7 1~% 1 JHF
e, A 20400 BEIRRIREA G, LARCK ARG
T 2ABE . I RAA 3 000 A RHIT A 2 51158 T
e,
1.2 FARKR

BT E A, FEAER SIS T4 A8 H BRI
o TEMNT NSRRI IIRE . 8 G E 5
B . ALY AE Y B R AR e
T WL A BRI 7 ], DA Rt A B ik K2 W
o0 T 2R R 2 AR R R I R B e 2y
P03 11 5 20 L 5 2 R R AT R L B iR T
KT, EAERESE AT A ER A K bR . 7E AR B
( Thomson Reuters ) "Rl “2004—2014 4EFELEY)

( Stanley Center for Psychiatric Research )
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SEDR T B RAR RO B, ST 7E e PR 4 KT % 240 A
AL RS 2R A RS — KRB w02 245 H %
MetMap (2020 4) RES 1 N EREFE RS O 28 B 4
PERCEC, AR I W RE % R AL T &t P B JeahE
BT IR 2 % 49 RNA 3% F 4 SEND (2021
) —HI P3G SR B AR A S B RNA A A
B, WEEBNRYT R T AR 00 AR S A
A IX SR PET SO BOCR , PSP AR A 14k
Ak F T AR 40k T B AL
MBSO RO (£ 1), FFER LA
AR 2 AR A A B b s b 22— B
FEHT A LA b 4 (0 50 11 535 24 AR i B WE S LA Y
i 260, AMUBETE = s (RS 2407) , A
A LB AR ) RS DB 162 mipis]
WICHER 207 ) | BB (BGRIE SR 247 )

TERM 2 ( Clarivate Analytics ) "R AifY <2020 4FHE
REREPT IR B, U 29 400 44 % IURHF
NG AR AT 61 NIRAE, ATENE 51 45Kk
BLREE 700, HEEORE ORI . h Rk RE . AR R
FAER B R

2 EIER R FR OM
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AR ST T R FE AR T, LR E R
PRI TR K- e H AR, SR THIFRR BfE
TURRFISE IR o BIFTE A F 98 07 o) SR EBAESRAE . 0ol AE
PRI . BEDRO . RO . B . IERERE . ORERIB |
DL A i ™ AL S A U ARG, TR T LA
RPIFHRAE G IR DLt 5 B R R 32
FEHRAPIISIARN RIS, HF 2R F S E R
PR SRR, #S P R R R, 5
G mREEm R G AL B R R
DABERERF S R 0], BRI S BT8O T 9F & e Se itk
BB DR 2 2% A BT O i, TR A T LSS L A
REHERI 2 . R 250 . FF R va IRt 245 1 i) 7 75
WS M5 BRGERAE KT R O 15135 1
AR AR
( Cancer Cell Line Encyclopedia) , 57T

XI”  ( Cancer Dependency Map ) .
itk

®1 HUREZLESBEZARANERFIE = (2010—2021 £F)

Table 1 Publication outputs of famous life sciences institutes worldwide (2010-2021)

AR ekl EXE () BHWSIR (R)  @EshiexE (R  Asuesdn (8)
BB ESJES 10746 103.54 1247 29
EEEARITEEHARAA ESES| 25814 87.64 2145 49
RSRBRINE ESES| 2058 102.60 200 7
MM D FEMFRRE 7= 7402 74.56 518 25
SIEHARAR ESES 6963 83.62 578 16
FEREBB AR FE 1148 53.07 57 1

FYE R IR Web of Scienceds s 445 # 8 &, #k ot : 202241 A

Data source: Web of Science Core Collection; Retrieval time: January 2022
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S L DR 2 B SR DR R (2012 4F ) L R WIS A
JiL 2 RV TE 5 W AL B W Y 43 T A00E 4 PRISM JF
(2016 4F ) | B EEEE — A0 A M A B 1A
(2020 4F) | 7E 4518 PR LY h RS
T SO A E RSP UE IRE 251 (2020 4F ) 45, ix b
R HE S A 2590 1 TR RE IR T OB AL 25 M) F
KR TTRE, W RS A 255 | SR e T HR it
T,
2.2 @ MERLER R B3 (0 A B0 @ S
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¥, RStk BUEYE . ATREMEAUE KRR
WVER GRS, B R R BE A2 48 BRI 5 R R BT
PEIRLG TET, AEHERF S R A AR

CRISPR J [K 2H Jt S H AR A W K Y, B
A N0 F 17 TR, N1 BN iESE
PERIH AN NN B N+ 17 1R S Y A sh sl
A R AER ZE T I X — SRS ATV R I 4R
P . WFIE T S S TR A A0 T 3 P
811 CRISPR-Cas9 REt, IR SLI T X i 7L 390 4t i
LR A g (2013 4F ), (N A A B2 4
SR Frr S RE MR TR, R, BRI E
AP BT 3 —Fe R #EAT T RSl elc, 7l T 2T

( The Cancer Genome

PRI AL, SEIL T SR Y I 5 N U Y 4 R
AR S R T TE . BN . SO A saCas9 &
(2015 4E ), JF& Cpfl H&S" (20154F ) |
CasI3F ARG (20174F) | SeRgiHH AR"" (prime
editing, 20194F) &5, FRUbHE:AN b, WABME g )
e Bl %A SR T T HAE A R R . i .
TR 5 T N7 A DR R S I R 2 bR 2 A
HARM (2020 4 ), AR 3 B A A 2 6 RS HLUR)
(FDA ) #EUER) B 3K HE T CRISPR JE K 40 Zw L4 AR 1)
Bl A2 W TR s {8 F e B g A A /N R
(20204 ) , EWEEIL T 38 KPR 20 g R I re
P

2.3 MEEFER. ZRRBEMRIEREN

AR A A RL 2 1 2 S B R IF A AR A 2 R 2
5, WHREFBRGENE S, WHEDFI A WHE
RIEMPEM R, & s 2 5%
B HRHLRRYE . TRSEGZSRIAR, WT.
AN, BRE . ML BEAROAEE G Z R UG TR A
Foo AT gy b, [RIGE AT R LR 0 A 2
i, FERE A RIS ik, EAAR TR
SURI A FEAEE A2 A 2 IR T L SR
IR S RV R 22 | B AL o S R A s A%
o ARMHREESE, AR AR ek, FEAR T BIREER
SRS A AR RIS AR
WAL AN, A BT T 28 K
£,

HA L2 A W2 o LNV SRR SR B Oy
FRWE IR, AR ST T A 1] 1 N5 R R
(DN € N N YRR AW S R 20 R =W & 31|
SEEEATEGE . BFREAR . BEEREEA mR
ROV RIE R, HEsh T AR RIS B R IR Bl
) SR IR Bh T, R T A 5 2 R G RE B
R AR BIF5 IA2 0 AR T0 T R o G A 000 i e
ROV . XSRS R T HTIT 1) AE ARl 2
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RSB s BT, PRABRIFE B 5 Y5 324 0T,
F 2021 4F 4 A {5 Sr R HLvg i - i b0, %
0 BT AR I R R B AL SRl . 2532 |
XU TR SR R VRIS, LA SR | e e
HEWTEE AR BB AR I ST A1E T A X TR
RTRXPEEE Y, AR apl )&
HIXRPEI R
24 RiIFEHERAFEREMMAEER

Wi ST SR R RBFSE TR IR K,
WAt ) 450 2\ A R B T B H 2R g T
TEWFSE BT B REAR R, F0 40 B T RHIE A ZE A 1Y
MEENE . BIEA . EATRTKIRE T - 248K (Eric
Lander ) fEHESIBISE IR AE B R | 4R THEHA BIHTRE
At Farh, RAF T Rt s R Y

fe 137 24 b, SRR XA Rl & R IR 42 1 R
SARATUR RO 7, 28R I B T PR AERT S
FIrAR A R A | . RHIMSE AT et T 1)
WU E O, A I 2~ R TR AR A ALY < &4
B, DIBHRIRE A RlE R R B, HEShEE S <A
ARSI “C ORI IR R,

fe bl A b REERC: . IR L AR
BIAS A RANAT T ARIERAH” 25K B
R EAY, LAURSRIE AR, B4, BE N
PR RIBIET, FIRIBCH T . B 7S TR
BE TSR T | A ME . AR,
RS BIRTRIRHIF A 45

FeR) AR b, A BRAE SE I R A o 5 R
S, VA HRAT BB R R O ) 2% B 2 4 R 3

(2008—2017 4F ) [%EHr, 248K O AR
W SoREEE TR, LSS e WA A R A a4
o REERPHEA RIS EE, N ITENI R AR T
PRI s VUK RS H4E - R
fE (David Baltimore ) | MABh I #M KIS EHT - 2
% (Lawrence Bacow ) . A AT E I HATHIRE
5e - % F¢ (Eric Schmidt) S6FHE . BEH . mL S
PO H 0 AT BRI T T 2l 01, AT S B
G iR B R SRR AR 1 M SRR S

ZPEIRT 2021 4F 6 H T2 [ GBI R 3
FHARORBOR VA ZE AT, IR LR N R,
S AT IR A RbE R Y R, HOR FRAT
AR
2.5 ER/NMERNARERFRERA

AA R TAER L, SRR ) B AR AR
SR TEIERT ST IR AR Bl AR A I W e AR
AR TG BRI R 58, SR TR B8 T A g
Wy, B A FRIHTEA TR shEe.
WHFEIT SR BT 22 BE . PR R E 3R R A5 X
B R I, RV RHE R S SRR . 205
TR, AN . DT A B TSSO 66 44 . B
TEBFSE 51 300 x4, o, B TRFSE B R Rl
WX, EHENT RIS A s PMEDRSE 0
TH A, REHRIES)T, S50 TE. &0t
T, AN AT (1545 ) MRS BIEE Ot
(5144) o BLOWFIE AT TERESE B e S %, e
58 AT AERF I AT B IR . AR R A

XFFE TR 5L BT, AR 5T A X A2 I 1Y)
FARICEHBIFRE 2t TR S 20K . B TEE B TE
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( https://www.broadinstitute.org/news/broad-institute-launches-eric-and-wendy-schmidt-center-connect-biology-machine-learning.

® https://www.broadinstitute.org/bios/eric-s-lander.

@ https://www.whitehouse.gov/ostp/news-updates/2021/05/28/u-s-senate-unanimously-confirms-dr-eric-lander-to-become-director-of-the-

white-house-office-of-science-and-technology-policy/.

(® https://www.broadinstitute.org/people/institute-members.
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QIR AA S IR S5 PR B . fildn . Zflde - g e
5 (Edward Scolnick ) JEHFAEAFTY . 25 Tl 4%
AWy, EAT BRSO T L0 % A 2004 4RI AT
I, W% e s i SRR I H -G S 73R RDRS o
WRAEWETE L, A RS T RSP A 5T A DR 21
2HHG, 3KEE (Feng Zhang ) 2L A RyILR &
BN 2011 4RI ARG T . 78 CRISPR JE R 41 45 4
FAR M K& WY R 1S R N5, AR IR R K
B E PR . LRGBS s E R AR RGN
i, M %3 CNS ( Science/Nature/Cell) 13T ,
TS 01K SCEE  AER I I B R SCE—F DL
(£2),

XFFRHIEA SN 55 4, TRAERIE 5 I R A
MEHEE . Su0T . AP ETB, R E R

PEAIRTER . Ko R, g KT BERI BRI B
AIRDETG 7
2.6 KR ESMAIRHFARRT

TREHETE T A LA R AR RIS, T2 1 il
(IR T R, SR SR, IRHIME 55
poE DA N IR A 5 =3 D10 STWNA B BT S S P
ol sigas . W HHMBRT- 5 3 AT, B
NI IEZ 2 RER G ST, LRI ar R FE
PR L

10 Moo 0%, 00l 10 A OHETE R ST,
I A [ 45U 5 1) AR B R BN B
S A A IR I A AR, JT RS =R

1747 B 28, AU RqymmbE YA
L BRI | RVBER A . AN IR B AT
IR R R, KRR A RS E—R, L
IR BT A A AR SRR, et R R I A
PR SR

6 MEAFS, WiEEEERE . MRy, HEHR
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&2 BREARFCNS EXEFBFTRERKREXIER
Table 2 High productive Broad Institute members and their CNS publications

o= ARS5Z EXE (C/N/S) hig%%
Eric Lander Bl AL BIFTS, BEFH. DFEMFRMEFR (2021 FEH) 130 (36/71/23) 171
Aviv Regev HENRAEMFR (2020FBER) 105 (45/33/27) 116
Gad Getz REERATEDITARTA, ERAFR 78 (21/46/11) 149
Matthew Meyerson — SREREFEAFHAMTA, BERAFHK 65 (16/43/6) 139
Feng Zhang DTENFR 54 (16/17/21) 96
Bradley Bernstein RMERAFMERTA, WEFX 47 (16/22/9) 78
Todd Golub P, ASHTSNEEIZHT RO EE, BEFR 42 (5/29/8) 104

iTE= TR . BREFIM . BRHFHE 410

Ramnik Xavier E?gégééggii%if%Jgiﬁ FERPHMEEMREE ) (1315019) 94
Mark Daly EFMAOREFMEARA, BEFX 40 (4/29/7) 137
Nir Hacohen REEIEIME R SRA. ERMBTEABA, ERFRMEEFR 37 (17/11/9) 67

C/N/S: 3§ Cell. Nuture. Science 3Fr4e A3 A T]; KB £B: Web of Sciencetiis £ 545 ; ¥k ot : 2021460 ; AXFAAF R mA

AR AT P ALIT

C/N/S: Cell, Nuture, Science; Data source: Web of Science Core Collection; Retrieval time: June 2021; Number of articles was recorded since scientists

joined the Broad Institute
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(1) Wiasmapmy EmRb ISR BhXF
W RT R TR KR G A, AR T kB AR R 469 KAt AR
(B 1) o ARG MO B b b R S
BE (38115 ) . MBhRFESp (34215 ) . WA
R B e BB AT SRR e B be (2735 %) 45

(2) RILEEAWFHAE T L. HETRE
BIF ARG RY, Ao E LG KFRATH RN A
FTETE, BT HRAH M &G LE F. FEE
o IMMRFERG (16075 ) |« BEAEGE - IR 25T
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(3) mEAH AL EAY, miz5 156 AAE
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R4 37 1 469 90 B 46 . EEALES: TEEMBERY
(10125 ) . AHK2 (7385 ) 45, EEMZE
AL (6985 ) « HICHBAK (4495) %, s
RINZARZ R (6034 ) « ZHIRKRY¥ (31654 )
7 22 B RERRPHRL I BT R (54105 ) - AP TR

B 1 AEHT 7P T 1R ) R 41
Figure 1 Visualized chart for
collaborative innovation network of
Broad Institute

F IE k7. Web of Science 4% A& &
BAEE, A ZAtie 2021 £ 7 A iE
JA A% B 5T ALAL 24 VOSviewer # 4T
WA 2 5T IF 45 B

Data source: Web of Science Core
Collection; Retrieval time: July 2021;
VOSviewer is used for co-occurrence
analysis and mapping
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K (41258) %
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3.1 BEMMFENELRIEGEER RO

LA, AmrRbee R HOBH 5, 2SN
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iR FeAb PR 2 S GUE AN BT R BRI, e
SFREESR , HES) S AR A ARBHAT TR R KR
B KUME, AROREAFER T C R A A Y PR 2
WA, 25 60 ARAFMRR, anAlar it i F AR
Fregh ks . ok, R IERZ —,
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Overview of Cutting-edge Innovation in Life Sciences:

Learning from Perspective of Broad Institute

ZHAO Runzhou LIU Shu’
( Academy of Military Medical Sciences, Academy of Military Sciences, Beijing 100850, China)
Abstract  Since its establishment in 2004, the Broad Institute in the United States has been dedicated to combination research innovation
with management innovation. In less than 10 years, it has been enlisted as one of the world-class life sciences research institutions and
become the leader and signpost of cutting-edge innovation in life sciences. Its unique development model is worthy of reference. This
study showed that the high-quality innovation and development of the Broad Institute is inseparable from: (1) its focus on the diagnosis
and treatment needs of major diseases for scientific research; (2) the opening up of the channel from basic research to transformation and
application; (3) the formation of an interdisciplinary and multi-level integrated research model; (4) its giving full play to the leading role of
strategic scientists; (5) the gathering effect of small and excellent teams of outstanding scientists; (6) the implementation of highly flexible
project organization and management; (7) the building of a first-class innovation network radiating the world. China can learn from its
experience to promote the cutting-edge innovation of life sciences from following four aspects: (1) taking life sciences as the breakthrough
in building China as a scientific and technological strength; (2) strengthening upper-level design for people’s life and health; (3) laying a

solid foundation of human resources of life sciences; (4) deeply integrating into the global innovation network of life sciences.

Keywords life sciences, scientific research institution, Broad Institute, cutting-edge innovation
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