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Abstract: The biomedical industry is developing at an unprecedented speed and the establishment and improvement of a digital
infrastructure for biomedical research and development (R&D) is crucial for biotechnology innovation and Health China construction.
This study analyzes the implication, classification, and systematic framework of the digital infrastructure for biomedical R&D in the
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new era. It summarizes the strategic layouts and development paths of the digital infrastructures for biomedical R&D in the United
States, the European Union, and China, and examines the gap between China and European and American countries in terms of
international influence and authority, development model design and efficiency, sustainability, and management organization
construction. Moreover, it presents the challenges faced by the digital infrastructure of China regarding top-level design, management,
and governance. Furthermore, we suggest that the following aspects should be strengthened: top-level framework design, coordination
of biomedical and healthcare resources, clustered construction and governance of the platform, and capacity building and operation

guarantee of the open platform.

Keywords: biomedicine; digital infrastructure for research and development; integrated platform; data platform; computing platform

RN -

21 W), FF R 02 2 75 [ Br otk 22 30 08 %
s GIR T HARI BURFFL P b S0 i 5 8 F il
Wil R R H g, pE, EE. HE. MEE.
VRE L nEE AN KRS 2 A E KR T E 5K 2
FEIORE A O 4 B 8 U 1 K T T SR 5 e
VERBLER M AT IR & . RS
TIREM, SRS B IR BUE AN 2 30 SRR
ARl AR RARF SRR B R
Wit 2 R (0 LA, PR S B N AR W B 2
W R It ) 25 A Ve RS LA
ABR B E T EEIA. 20214, BAEHE
YL (UNESCO) 541 el HiGEE T (P
B, b5 & OR8N A 3R LR R
BrBt. 193 /N St LA okt 2 i 90 3 2tk i
it £ 15 K AE N 1) OB 27 4% 10 SRR P 25 0K B3
W, BRI g TR 2R R B AN
M2 H A0, BEE PR R R, V2 REE K
F Bl R T & B0 12 R GRS B IR T S E & H
U PN WO A R A B — R A0 A AU [ R R K
FEER, T RGEE T, AR E R R
FIRILERS & BEXAO@EEEEFE. PE
BE (5 B AT 5%,

AR, T “HARERLE T e, N TR
GRS . CHERRETRE SRESA “BTATET MK E L
TCHIS T =N, KEIE. SEM. B H%E %R
EIERAIGK, SUEOCHL. WUEOCEL. P&l
0[5 (10 2 0 2 24 0T 80 R il 5t 110 A e b AR ) I
2N B PR S R B R = T IR 5 . LA
I FH 75 3R A5 10 (R A= P I 24500t O B0 - Rt ¢ it 1 7
FSCR S DX el AR ) R 24 72 AR i 1 B R 8
SCREPE ML R AR [ BR 5 4 AR R o 4 R s P AT
Hifz. HET, SO A8 R A AR AR R T A
{8 FR 7 W AR 90 A SO R B R . WU H AL &%

2 1 RS & BE D BT SRR B AR X D . T
NARGE RERSAL 224 R RS 5 T BRI, A2
B= 24511 A B Bt it R S8 R AT Ak T a6 B B A
EANNCIE IS SLbE (6 J0nraie R E Glib e
WE AL, FFHISEHIT R 15 E A T AR
L Eb B Haa )7,

ARICHE MR 2 N T e R A B T
B R SIS HE T W H BB RSCR, 4 T AEEE
TR BT MBI R P RRER RS, Hi
B B 5% E SR SR [ SR X AR AR R
25 WIF 5 B Ak B 75 T £ Al e ) R A R B
WK o3 A 7 B AR AR W B 25 80y Sk A vt i e g T
(22 B0 S T e (R Bk ik, ISR AR FE I i, DAY
DB AR 2GR R B SR B AR . RSt
BOATR 8 E RIS 2%

. SYEHMARFEMZEAANE. 2
KMERFRG

(=) £YIEHR L F R AE

CHFTBOR A ) HhOR I TR 2 5 i ¥ it 14
SE SN SCHFTF TR 2 A3 A2 AN 4K 2 75 R P 75 1D K
FUR) B B L 0 U O . LS R R A i
OB R B, IiE g TR
AREUHRCT 6« FFREEE . REERARLE SR . BUA
WEFUE R ARG HIT VAL AT 7 B R Uk ) T 8
BATHE AR AT R RS Reg StalME A2
SR 73 AT BT T8O SR it A B R 5% il it
DL K 7 it it B [ 50K BN el 2 B i
O BT IR VR 1€ LN SCHERMEIETE . BOR
TEAR S 7 AT B 2 ot e PR SE A B, B4
EEPNEENE 20179 NSRS 20159 (NI 5 % Sel b )
St AEFRE, AWIER 20 R B T kA vt
R RE AL PP 1 B S Al Bt o

W, VLR GRS Yt 1 T

093



EYEAM & B FEMIRIE A RZRAR

SCHRPAEMIBR 290 R AR S R BLIRIE 7C B IR AR A g
TR Gt . XA A% 50 L% T SO HE BR
MIEER. G5B MR FE R G, Bt i
Tt VE S I TR B R IR A R BE I
. e B SRS IR T BRI 7T e 0 R
S aY. Eid A NN TR KEdE. =it
B nAfl. Br RIS ROR, B
EHEBE AT G BRI R G oK R A B
T HEAE TR S AW e 245 K R e 24 1) SR A i 2
RESTo B AW e 2t B Bk Bt & R B
YR AL AT 1 I 2% B il 1 it A 2 T 2 ) TF S R A s
Tt BT 5 B YRR Gl ¥t M N P il 2% R R . AR
B 25 0 IR N s A a Rk EMIREE L BRT i
JRRESEAE N I B DR A AR ) R b AL
B A B -

() EMEDHR LK FEMIRE D%

AR LRI R S A d R AR T AN
VIl 2555 G VIR o< . 1R S MBI RE G H Y
RIS, LA By A1 & Bl o KRB0 7 =
K. —RBRFEESVE. UHIERE. TREHE.
THRBHIR . 22 I B LA BRI A T R B3R Dl
DESANFERMBI, BR “CRMmE” MREE
oo BRBCHB RS & R E U A R A 3
BT T B A B e LA R BT 7T 2 AU L
FRECRE SR BRI, R BT AR
W G. —R&GaMERMEM . BaU LM
N =D T R e NN ARV AR 3 Gk 9 TR
B, SRR BRI NI A 55 38k A B A
WA R G o A2 2 2RI R B T Sl B A FH 1)
KA N FLR2 0 3 T2 8 S0 H Bk T TR B
BRI = RS A i s T
HERAR I SR ANEE b IR RN 1 & ThRe
B TR B REGER 2R TR
WM mibE. S NLEE. R¥dE. X
B2 TUE—AUE S EORMIR G N RE M, Bk
AR SR A B RO T B 2R R S AR 1

() EMEHM LAY FEMZEEREFFR

Pr AR PR AN AR R G M FHEEAIEE
WHIE S VL “BRECTE 7 RN AL, E RS E N
BUA £ e 20T R Ky HE At it © 2 I 3 AR

094

G O EVMEAHFABERT-&, HAT MR,
TR A ARV E 20 B T R O @ AR
SRR AR T A, AT CRREET, EDAEA B
28] N AR AE ) [R)— ATk [F)— 32 Al ] — R 2R
VIR 2 R B B it KR LRI s ) AR IR 24T
FMERF S8R, AT “BE”, EAhyE
RN AR Z BB BB IR, S A — 1A
[ 25 7T B AR T & B E I 0 A B B R T
WK HE BT 6 RaUERER (LK D,

AR i SRR T B R W AL . R R
R Al SR AR s A A R e R
BB &, QWP PR BT 70 A 0 LA R 7 BURE
BE KB T A2 MAN S mE R E R RN A
L PSRRI & Can 2 W BE R 6
FRFEZEET 2. ZHEENEYE SR
BT S, EIEREARBMEIEZHE. o8 &
L i@, NMHSERES), RIS TR = A A
ERITFERET. RGN 6 TAERF L
Gefgdz, (RN DR S0 E R U 1) 25 Fh 4 a
FE L FREE . HARS YRR T RSN E, mitEaeit
SRLRE ) SCRF IR 58 Fl AN ST 2 B 5 40 2RI 9 B A B
B R S TS M it A A
BEIR K FE = A7 it 5 50 B A B8 55 R I & 5 A
fitiv VIEFNH; @S 5T = ERE GRS
(iPaaS) BE /4 B A4 1= 245 Wi P 5 1) 50408 5 0
HOGR PR THRERS .

AR 25 SO AR BT S B RO ROR, B
BOIRGE M, WA —EHER T ARG, TEZE
e OMEPPIRE G i . B TFRAREERAE
K, E BB BUSRE AN . JEERIH
LUEGERFERR. HIMAWRE: —REUEH
o kg, B, RERANHERE S5 EY
HARILL “ER—E—0" =gl T, 5K
s LA gl 7 rty i, 20 02 I X it g i) 32
AR MERT-&, B, EEEGRAEY Y TR
FaA A EML ., T AEHL (WHO) H
B T A AU ) DX 24 25

I 5 2 iy f B AN B2 7 T2 AR AL S MR AT 78 Al 2
B AT IR, AW 25 ML AN FE AL A4
X T B R BT B IR I 75 SRAS FRAH & T8 — BE U
MIZREL, X TAH AR SOST BRIR A Bi%E . HE RS
TR ER R M, Hl IR B M A R AT



PETIEMEF 2023 F F25% H5H

T EREYEAMARFEMRRNEESLXRES

KA ! Hikn3k

£

RIEATE PEURE PO kR

)

&

1
i

THY

b
S

N
ZN

FeE I B

IR R

FRE B

HoAh BE U5
Fr s AR & DUEERI B AR R
Ea-iEan e JYSEIVE A )
fitt Bt

PRIRHTFE

ESNERILE 5% e L RS R R itk e e
il B it P G IR G 2R

BEEAEPRAT (UK Biobank) . Z5¥4R1T (DrugBank). J2[H[E%K
AEFARE B AL (GenBank) . FEAEHEE AW (TCGA). HA
DNA##i 5 (DDBD). A HEEEE (PDB). 2541 4% 2 Al
IR A A BHR . (PharmGKB) « 7828 A\ 2 i R s AL 4048 2
(OMIM) %%

BT TR 2 = (BOSC) s HEFHE = (CSTCloud)« #5-T6
mtERETHE T & 4%

A RS (Galaxy). ZHE M (Mendeley) FAFHIAE G
HETFEwhif, (NVIDIA Clara). =¥ F4& (Databricks) %%
LG 2P (Coursera) HEAVEABEMN . EFHETH
Medscape. MedlinePlus. MedEdPORTAL %
TR R RS (PubMed) « LB EHE FE  (PubChem) |
v AR VDR 2 SRR %% R 5

AR SRR A R 5 (i2b2 tranSMART Foundation) 44
AR HebrdE (BioPAXD . I REHE L HbrifEPh 2 (CDISC) JFR
FIlG PR B SR A bR (CDASHD . WM R ER B2 FIE B
EME (OHDSD JFARIIEHIE#E IR (OMOP CDM). A
FARME (HPO) 5§

2R I 7L X ResearchGate.  Academia.edu 25

A% (Biofoundries) . MG THABHRGIELR =
(NITRO). #ZA5 2% (COINS). I MM (5 7t 5 15
(FITBIR). AZAHALE (HMDB). 3K 412455

NEThfess B4 (ConsensusPathDB-human) . M4 #RHIF 58 P 2%
(PDBP). BI/RZZIFERT TN EE (GAAIND . filigh 15t 7e M 4%
(LIDC-IDRD . H HAERF A4 (NDA) 4

A4 (ExoCarta) v 4348 EF9T (IntAct) . 2Pl AR A5 & id
HERARTG5%

Elixir. NCBI. Australian BioCommons. de.NBI. [EZR$% Jitt
ERS T a5

FLRER, CREMNRIEINS 57 fetig e —4
VBRI B —F 5 PR L e e R X o ol o 1 R 9
AR BEST, TP SR F AR 7 A
I, BRI A SR 2 55 I LAl i
TR e N, R A RN A= R T
FEA Wi (ELIXIR) ~F & IF 75 18 i 4 sk B J
BBl N B PR T 6 0, PR RS b 1) il

BARAFES
E1 EVESMARTEMGMESHRERNTER = RELMESHL NS R
ISE/RIN
P B AN BB 25 TR AR T B2 ). )
PR 250 SRR BT G SRR . A 2 5% [ AR ) ZE P R 25770k B Rk, B &

095



EYEAM & B FEMIRIE A RZRAR

IR, R AEIEE 2 A A B AL R Ak
AN AR R A5 A2 I [ SR 3 X
DN PRREFLAE A J7 90 B N R EOR AN Pk 2R, AR AT
JRV R BT I R W R 25 R By R At B AR A
(VEEATNEN & 1E -/ 6 | 452 = il 0 VRGN ) a7 /S
W R E RIS A R A 2 IR R 51 8 T B RS
RIS IR, SE AR AR X 2 B T A g
AL R AT o

(=) %£H

fERE, ESZ PR (NIHD 24 EZ
MRBFHEMBEEREESKENFENTE. £
NIH SRR E T, AV 200 R 7 S Al 15 i A% i
i 5 BRI R A L. RIREREFIL. AR
MU ) 2840 SR AE

R ROR T, 2017412 H, KET
AHARMRSE (HHS) KA (EVIESRIEH
P A JE~F- 65 2017—2027 A SR IE T RIN . 12 R T
Rt B S B AR () A= W e S R T v el . EL
ERAERIRT L, R SO AE B A R
77, 201849 7, (EAEBL B THRID KA
Brhm I nt gt . B ES RGP BdE
EEL AT 7 VA AN TE AR T RITT . NTH 04 B
SRS A E 2018 FE AT ORI SREG . AT RRSE
Bl AR BE AL Al 258 (STRIDES) it &),
P2 B KA = 1 6 R T30 77 6%
U7 RIS LB IREE ) S P A A R A7 i R
(AT Vg ol PRI 8 5 o« 3 ] [ 37 TLAE BT 90 Bt Ak s
TR (20212025 4F) 7 $EH ZL BB — RAIA R 2K
BRI ST 00 H SRR HENLES 2 ST HOR, FRH T3 K
FIABE R F25 1 g R AN B0

FEFERI AL A 15 7 TH, 56 1 AR W IR 25 Wit R 47
SR A it 1) 52 S RT3 5 AH SR A LA HE HA T
KA LRI TF R DI 5%, 1B NI B Bi 1 5
REBEME R BRI . BN, JERE S A TR ARk
R0 ANRERA TR ABEY S TR H %
W% T AR AR B G IEgEk, RHE
N JEH T 1A ar REE AR & o,
T A YRR AR R AR S U7 SRR B B
A% G R BT R W B . A TR F SR R ik
5T R . 20224, NIH 8T 5 Zdd BEE 70 1% R
(ARPA-H), FE KK 65103 6K ET RN T

096

Bt B S PR, SCIUCHERE A s Al fa]
IRZE BRI 5 2 PR LT 12 AR YT, RN
i R AE AP RS, 5 A B 2 R R
Jiti A AT 2 () e B e ELAAR IR 2 37 55 1R /N PR B e 8% T .
JCo 3T N T BE R BEENT & 1 207 & AR 24 40
BIFRRIRZE . 20164, 3 EREIEH DR IRF AR TP
AZE (BETO) AL T & BUAEY) A TR AW 5 1
FEEM#HIE] (Agile BioFoundry)™, o i #2 fit
— AR R, RN TR AR/ HLA 2ok
R sRIEACSL I = W - - - ) A
W) ARG IR AN 1) Ak A 72 16 T 2R AT

TEFERI AL E B B T T, AEWER 2 R T
FE Ak B8 1) R B R 5 HHS . NIH A =E [ AH 2 4L
H LB R R B B VR AR 2R T
FERH B B NIH 88 5 & 25, NLM N A& s2pr I
JE AT FRE BLRNIE E A DL, AH DGR AR
TE R K 8 H 38 B BefiE4E 2 NLM. NLM
TREMEZRAEHARE B0 (NCBD %5 frifE
S il B RS EDHEAMKIE R
BEUEAN TR BE, FE A0 RICEBIEN AR
WER B R R 0. H AT, NLM 2B
NIH R %1 27 N HF 7 HT /b SE R s 8 1 73 N E
Y. Ry, AR RERHIE BEEEE, DL HARLR §)
300 AR AN E = 24 S EUHE PR J NTH JERFHE B 26
4 . NCBI SCREATT e AR R 15 B 22 A R
SRR FERAERN, I ST E B 6500
AR D% 2H R 4 L e 2 B R 2, SR I A X
R EHBEEL, BREEYEAGRFEHERY . o
FEE . o PR EE R R BLAGEAR
T RIREA: . VE RS 4%, NIH % 7E 2012 48 K B0 20 40
W (BD2K) T H 3R FJF & 1 BD2K-LINCS DCIC
Fh, BEME-ANEAER. TP RNERFRE
Bi, SEHUG AT LINCS % LA K 3 HoAth AR 5 B2 R
IVF 2 HA AN A R R AT B G U 1), SC B
RTINS0 T T K

5% [E NCBI #2571 B A E bR g2 J 1 AV R 2
BRI G, 55 B4 aRERER .
NCBI & 524 i B R (FDA) 540 N1
B s 25Tt A M R N, T 4t S 4 v [
TE N IR 22 AW 245 77 TH ) S DR 2ERR . Seie 2
i DL I R E 8



PETIEMEF 2023 F F25% H5H

(=) w83

WK A Bl S A 4 2= 2 A B B A it ST i B T
AR 2 G R RRUR JE 15 . 20204F, (#iE&
I R0 A SR DT R H 4 SR ) A KRR
TR AR S bR SO AR 5 7E B A it A T
B bRAEFIEERRON . AMER A 28 =AY E T
& JT N TR RE AR 4 2 R g . 2021 4F
1A, R B R A S 565 AT A HE 220 Rl ——“ R
P22 R (2021—2027 4F), TREKN 24 127k
TR ELIXIR V&, BELE. EEHMLE
W R S BT REHE . i TR A ECR
&, ETreEEMsE . EbrE1ERRE MY

BFEMX

WA 707 2 F R AL X

{7/ T RS

. mRWTE1EH RIEFEZ AT T TR
il R e

ELIXIR i8 i 85 42 . 4 R 52 3 Rl 2 1) 5 5
AR XSRS, T XL S 1
AR RE S, WE2FR. HERAED(E B2
W7 AT (EMBL-EBD  {F X 4 54T iy 1 ik - Ak £
. ELIXIR ##5 7 & sk 1 19 A% 0 s 5
JE, G R R IR A SE I BdE . A E AR
D FEE B FIWBRA G m BRI BT
JR D 2R R A 2R s R B A AR A
J8; BLIXRIWGE A2 R (Galaxy) “F&. KHIT
R E R (EOSC) & & it H 5t JE; ELIXIR br

MR IX

PRI 24 X

ZHRAMER

#IX

A AL X
BEFB NS B ARALIX WAL X
NP8 IR Sea X
(@) WFFEAE X
S) FAIRFELIXIR# 0>
B IR % LRVpest

ELIXIREAHIL T

SET AT
O TAERIE S WA
Q ,
NS YRR ® ELIXIRAZALAI
THTERR R A H ELIXIRGE (LAl IR B
30 %5 951 H
(b) FAOER

E2 EREAELIXIREMGH R=E

097



EYEAM & B FEMIRIE A RZRAR

UEF- & B FH Biotools Schema M5 . 25 1) Al & HIL 52
DARHEAES BRI « AP TH IR a3
00 BRI A He s FF R T S SO AH RN A R AR
(EDAM) AAKSISZ F5 5% T2 T REREAT ™ 4% (1) — Sk
R, B P POEER R EAE A LB T A
fd Fl EOSC 4 & 3 T B8 A1 2= R 45 1A At 7 4 7 I 1)
WHER RS, RBFSRILE, R R HE
7 AR T 08 e RO o 25 (). 2 T ELIXIR
(1A= = 29 A A IETE S AN A Ak XA O
HAERBITE A BRI A R 9

ELIXIR [T 2 A TE T OR B S ml & il A5 B02 1
& TP H e . TR SE T, FE%ER
1 JE KRBT M4 ARSI T B, (R R %
Ao A PN 1 R R DR RO AT, AR
[ 74 X AOF & 51 . ELIXIR -4 5818 254t
X AMD . R SRS 5T IRE (SRAD 25 LR R
J&, PR FEREREVE R . R (BRI P
47 1HR2021—2024 B THRID P, LSe KR
(AT LT - A i XUR VP Al o {8 R R 72 X
TARMERGHER . MEAEZ . FRH. IR
M 257, SRAFIH TIFRAEES T —REFMAEY
SRR e FI— g 2 AR . A
TR REMMLAR 2] . T B H R SO R B A
AR R S . FERFRIRAE /7T, ELIXIR A
MR B AR IR T — M RIERAESHT
BE, ¥ ML G eI Tt R AR ] el O RO
Bt . ELIXIR I [ B H X AR 2 24 vh /B 4
W HFHCE- G f8 77, BBl AR dir e B = Ml A 8
AP F A JE . ELIXIR Fe & AR APk an AR 7o L il
Wit BRI MU RER A BLA & 7R,
AN H HAE ELIXIR - 5 55U, 75 ELIXIR fh 4
TRIE FHRAEIRSS . fE4ERR & /5T, ELIXIR K &
E S G, BRAD “RRIMHLSZR 7 TF R B 4 it
o, %S 5EFMERENFG (NND YU M
LBl 2= 2, SRALE R TR T SR 2 [ 5K
B AEIE B IR LRSS, TR RS0 RS S AH
TN TR R . TERRILE T, K Ga
PR 411) (GDPR) AN A HEBs 22 4 f
FH R AR B, EMBL X B GDPR & 37 14 1 % 1] 12
T % 68 5 Wk L (Internal Policy No. 68 on
General Data Protection) {4 ELIXIR ~F & B % #s 7
ORISR . FEEN RO T, BRI T2 T

098

RIE A ORADTR =B AT 52N 223K G 98 T ORI Rl A
HRA, EAE CRTTREITI, A B S A B
JEUU) s it e B R, B S T E R, AU
. W] BERAEA AT (07 ST BRI 7T 2K
i, BESLER NS TFBORF AR TEN A 2l L

M. BREEMESM LB FEMREEZRS
& RIK

FFE] A 24 Wt 5 B0 B At B0t F) S SR
AR T A G o e oy F . DABIE B
%0 Y AE P B 25T R B 7 S Bt AR 2R AT,
I HLIEAE K 9] 17 T SEIX BB U BT+

(=) EAXRIK

HAE “H—H” “+=H" i, RESEPET
T A A R A B, R B 40 NS
BT i) 72 FRAE DD SIS AR R B PR A S, AL
ERWEVIFESE . B XA E . AR R
A5 B R0 [ 5K S G B ) O S AR R SR AR
BRI . DL [E RL 7 e N ARR BT FE AL AR 4H
SET 2 N RUR AR ) e 2 E A TR R AP 6 R S
FOF G, RN R R RS E RN DR
4 b (NPHDO) [ 57 3 IR 40 R} 2 24l op o0
(NGDO) . H [H H ZFH K+ (NDLC). LigHE
FEMER KRBT & (BMDC) %, A& tkE
FRIF AR, AR EE R
Hp Bl Bt R A IR WL B R R
OIEEE T E R R AR P O R T E R A H
g R F AR L= G B R A R
O 5 5 A A Bl 2 RN R 2 9T AU AR S IR AP 6
SR G0 AR P R 2T R T BT 6 IR O SR A A
AbF P B By, Se AT A0 R A R E R WA
(CNGrid)« CSTCloud %5 . LA [} 2 B F} 2 0
RFR NI, BE ST EW R 250t R 0 R it v it
MRV AR ORISR IR 20 AR 5 2 AN LA (1 B Ak 2H 21
B RFF S —8 AEREZ, BT RRRR
AR SR, BN SR 2 A G
F R TF AR BT & b Bt AN R AT 78 A S B2 o

“HPUFL” B, AR 2 e B A R R AR
KO RAT 202112 A, (“T DA £
LRI HERAEME B E, B4



PETIEMEF 2023 F F25% H5H

BAREEEEARMAERNH TR, RERGBHASE
WA N TR Re RS Bhis y7 Fz R B T I
%o RN, (“HDUF” EWEZG TR BRI K
i, FRHBEA WA AR TRE, miRAEYES
FOARFNEEIT S A G B R riBiE 5 R
Mo 20224F 11 H, (“TIR” 2 RAEFREE S
XY e, ST EEmRA R B R, A
AR R AR R, LR B R R
YRR TGRSR A R AR R
SR TR, ATy TANME B g%
PERSTE 2, B il 25 i DR b ) g S A DRk R Rt 1%
iz, HEShE MR R B a1k, TR
Fh DA A RS A IR SR K P AR IT {8 R
BEHAHE “1+5+x7 R KB ek R, E
F-BRXBRPAEGEEFERR. MMEkE, RE
AW R 2T R A R A B A il P LK 38 N ke
HEB T TRPH B (LR,

(Z) EREE

— & E BRI T . PR E Ak 2
WIF R B = il Vit g B AP RO e, A T B
TR BEAE [ B b AU E AR e ) AT A AT
[ 5 36 [ S50 B RAFAE R ZE0E 070 a5 Fi
KR R 48 2 AW 25 e B R BT 6 1
I IEE M BT AN ES . 7 SRR RN
W BT .

TR BRI RE T . TERRER . £
(TR, A R A A Bt sl B R N R I E , 8.
VE R T I0 H -8 B RN R SR USCI, f Je ke

R HASAIT T8 A F1 1 Kl T 25 v % 0 BRY AT A s ik i8¢ it
i — ORI A R S Rz 77, (R
S5 NI LA B B A . B E R A1 A K
WU R R F AR LEFE G, DERTFE®K.
BTGB AR R I EAT . AR
FER TR it 77 B AN TH 3 75 SRAE AR W = 24 B AR i 2%
7R 5 B, FEYR Sk FE R e RN R N K 4
BORBIEERER MG IER . VIR 5 R
G RS KRBT & K AEWIRE A PR () 2 a] ik
Iz W R AL RIS o

=R AR AW . W ELIXIR FE Al 13 e
B AL T HARFTPN SRR, @
RN R DUREERNR = BN RT3, &%
P ROGE . BT B SR T R % R
i, F1iE T REONRE R TR R AR . 3K
V] 7 A A= O 2 245 it 0 R Tt At T I 8 1
oo Bl B B AR KCT . @R bR vl 2 B SR ) A,
TE BT IR A 2% J7 TG H A2 AW ER 2500 R P i TR 3R
) E EFR =B R ARG E =R K.
e 245 77 b USSR 2 R %O B P A AR 7 2 B
) 2 43 FL AT FO AL R AL, AR 25 BRI A
G138 ) BE 26 AN SRS T TR SZFH

VU2 F A 2R R T T BRI R T RS 1
S AR R B G| U B B 5| 9T &
BRI AWERR R E T R KHae %, %
[ 7E NIH 4t %5 T HLfli ol e = 2 4R vh . AR
(A4 Hp o) RN G B P o U B, RRIE B R 24
WER B T H i . B8 WETLT “ 2K
B, SEMR RS, HETFEREE.

®2 RELEVESHLEMZET SERME

AU AR R AR T B - i 1 it CRAEBRII

AEVIEAREE A E R A B R AR B L . B R AEYE B (www.eneb.ac.cn) BEEEEE L

Z (FEBLEAHEAD PEBEG RO P E ERERARE IR 0 (ngde.encb.ac.en)  (www.casde.cn)
FBEAARR) BERE AR R o B RN g R R G (www.nemi.en)

Bl T80 5 1 A B2 2 R s
Htsy RERFERE N AR S
f R FUBE Rt 2 Bt rh s AP IR
A B AN ST

P27 f RE I T 6 1 [ S R DRy T KBt e Be . [
FOCU1HSHXT LR XERST ol A R R LR ST K HL
JTREWE e R

E R A YIRS (www.encl.org.cn)

FE e AR = s e (nmde.en)

T4 5 AR R 2 s oG (descer.en)

CNGrid (www.cngrid.org/)

CSTCloud (www.cstcloud.cn) %%

] R fi R R 7 R Pl G D —

099



EYEAM & B FEMIRIE A RZRAR

(=) =k

—RTR BBk FEE W TR BT G B A
FRIAB S, BRI IRB SRR ESK
N T AR I R R i R I B T . BT
{10 58 SCATF T A5 1) L B o AT ) K dfE B0 2 1]
B RS BOR R R AR FT T HRE S, %
% TR ST R S A B it 2 TR —
ANFRE RSO, HEAR AR 22 R R 2 S TR AR
2, W EZ=TAFPG| AR 20 R 3R B £ 2
TAENAWER. BE. e kg, BRFEEMR
BITIRE L, MU 35 BA [ BRsgn 77 81
WP RO G I sk ey . R —ME
K B & B2 AR K web N\ RS P AT BRI A
NFEREBONE,  SCRAIER N 53 TREALTT Ji 5F 56 B oG-
Ean b NSAR BEAN P AL IR FUAE 5507 %
RE At vt I o B EAT AL AR A R, O
S RERHESAR AT o X T 1 3 ISR SR (1 A4
LR 2507t e v S At v AT TR Bt A& — Iz i b
A IAESS

TR R B R A BTG PPk .
AL A SE R HAh B SCRERHART FURE I SE BT
Eab it 2, BT S EERIERE. T
BE RN RSHEE ER. ERAHEAT, @
DR B U B T R R ST AN S A ) R, A
A TR AR SR g 22 5 120 2 B ) 9 U 3
ST GRS . SEHE . W 5% [ SO X
203 [ Prbn e AL SLRE FEBE AL S B 7T, R
Bl Bl ARSI S5, gAY
FIRRT ST, O] T AR, o, Bl
S S BE S AR B A A A S AU B IR 0 R A A
#E, JEEIEERORRT . FERTOEE . T A
TR, BT RFCIES (XML A%
FromAEl 0 (APD R % 52 # R Ge K vk B4R AR
PRI, SRk, R iE AT 6 ik
YERE S13E T TARAE W IF a6 3RAT i B 7T, (ARG
P HE Sl R AR AL T T PR A 6 AR AT SR AR X v
Ja, EFXSAEMIE LR B R GH R E PR MELRE
AT

B REIN
PR 2T S i e Ve 2 B AR AR

100

2y T R BT SR Bl A e e TY ) G R A B e, 48
TESCHERR R E K R\ MEA R, 2Rk
SRHL R W SN ARER A A TR 7T AT
FENL T T ARG TR ERT 6. KK,
SIS AT Jr Bt AT~ £ B U R Al ) [ 508 B A S A
KR BIF I AR BT 5, T B RE ORI
PR MON BCRE 51 L A 3k — U N Rl 4 BR AR ) R 24 Uk
G B WAT . P ERE S, g E R
AR 25T A FE A B AR A A A A T AE SR B .

(=) MRS ME & B F AR’

A e 2T R B R B AR R . AL
HERNCRIUEME A A LR T & “Ba” K
A« i IR R RN, I AT O U
W B AL BB B AR R, TR E R R R
Pa SR Wk TR BN U B B E A2 ik,
BRI s SR 25 OF R
WASY AR, IPREL “ iR ML 7 RS,
PL“Hs i, REAESE . KB, BRI
ZLBEER, YL IO 67 BRI # A,
E BERE SR I 2 SR BEAL IR 55 (O WF A 28 B i 8 it L
AEEZ L.

(2 msaEYIEFFEREST RiRN S &R

SR A= i Sk S A R IR A A B0 P R
MG —HIRgwmHE. GEENGET G, Ek
Y 24 4R AR DR UR H S SRR, XA
PR 24 K005 e N BT EAT IR ORI . LA 21
%L BIRECT bR AR 2, HESH B AN RR B
AR HEAL IR BE, LB bR e 9T HESh A= P e 258
Yo SR AR B AR, SRR B AR R . —
FOEFLESTE, WIS S ARHEHES) S & BB EL @A
PMERETT . N E BT AR HE S H AR AL TR KT
LR, TGS 24 A YRR T G RO SRR
ARG, ARAEACIPE 22 R, R
EIE R

(=) mEs—MFFaERHESRIRMGE
KB = B A PR K RS S, BAT B IZ TEvk
A T 147 2 B QR T T O A AN T R R R . R
AR R I ICE AR, InsE AP R 245 4% 0 U
FAFB PRV R RN, KB “1antx”



PETIEMEF 2023 F F25% H5H

RGBT R G & TR, I8N EMES A
FRGH-T & FERAN “IRFER” TrmkRE. Ba
2R 5 R AR DR ) I R AR M . AR B
1697 TR B e P Bt e, AL NARSEIRIAH . B2
AL EARA. B BRRNAS 2 A2
P, 2iM)or 7 e i tE It i R 56 2L
. HSt ARSI R EOE RS . ERUE AN
NP GEfg - EH, senetaAEE, i
RIS AT RIS AT R . HBTG ZBG L
EEFEA BT B AN B, R BB A

(W) msEFFAT A RENE RS ERE

ISR E N S RIS SINEYIER 25U
BB 9T B BE 0 B, H KA S 2 A g
T AL . IR R 24 2 S RE KRR O
K AR AR = 24 HtiE AT R AR 1 SCER AR R A
BORBETT, TRRRBERIAE RPN AL G A5 L
W27 PSS R . AR R & R A
S E U I, BRI AR 40K
Hyn I LT e B %, B B R R R
M2z 4 “HAAIE” MLl SEEBT A BT TR FI ™
BOERHE M @A 2 R BB A7 73 B A B 2y
Fotk &, ZHEIHFEHILZEEE, R MER
A NI KR BB /I, 7850
KAET RN, SURIEA NS 5T G R dn

MERZE .

F S A

AT A L W b 2 (AN TR AR AT AT 2 o 5% sl 55

Received date: September 13, 2023; Revised date: October 15, 2023
Corresponding author: Li Lanjuan is a professor from State Key
Laboratory for Diagnosis and Treatment of Infectious Diseases,the First
Affiliated Hospital, Zhejiang University School of Medicine, and a
member of Chinese Academy of Engineering. Her major research fields
include Artificial liver, infectious diseases and digital medicine. E-mail:
ljli@zju.edu.cn

Li Xiaokun is a professor from the Wenzhou Medical University, and a
member of Chinese Academy of Engineering. His major research field
is basic theoretical research and new drug research of protein drugs
represented by growth factors. E-mail: xiaokunli@163.net

Tan Weihong is a professor from Hangzhou Institute of Medicine,
Chinese Academy of Sciences, and a member of Chinese Academy of
Science. His major research fields include Biochemistry, biochemical
analysis, functional nucleic acids, and molecular medicine. E-mail:

tan@hnu.edu.cn

Funding project: Chinese Academy of Engineering project “Strategic
Research on the Development of Integration Platform within Artificial

Intelligence and Big Data for the Biomedical Industry” (2022-DFZD-28)

S 3k

[11  Mirowski P. The future(s) of open science [J]. Social Studies of
Science, 2018, 48(2): 171-203.

[2]  Fecher B, Kahn R, Sokolovska N, et al. Making a research infra-
structure: Conditions and strategies to transform a service into an
infrastructure [J]. Science and Public Policy, 2021, 48(4): 499-507.

[3] Zhang L L, Li J H, Paul F, et al. Research e-infrastructures for
open science: The national example of CSTCloud in China [J].
Data Intelligence, 2023, 5 (2): 355-369.

[4] Zhao Z, Huang J. Analysis of information resource construction
mode of open science infrastructures [J] . Library Development,
2021, 44(3): 46-55.

[5] UNESCO. Recommendation on open science [EB/OL]. (2021-11-
26) [2023-08-22]. http://www. unesco. org/en/articles/unesco-sets-
ambitious-international-standards-open-science.

[6] Hardisty A, Roberts D, The Biodiversity Informatics Community.
A decadal view of biodiversity informatics: Challenges and priori-
ties [J]. BMC Ecology, 2013, 13: 16.

[7] National Academies of Sciences, Engineering and Medicine,
Policy and Global Affairs, et al. Open science by design: Realiz-
ing a vision for 21st century research [M]. Washington DC: The
National Academies Press, 2018.

[8] A, REUE, TR, ZRIFLBSHMR S 5 RN FLt e
[J]. T 550, 2020, 43(11): 169-178.

Yu H, Liang Z T, Yan Y C. Review on multi-source and multi-
modal data fusion and integration [J]. Information Studies: The-
roy & Application, 2020, 43(11): 169-178.

[91 JEA/NHK, 207, Mz, 45 BRI ORI 70 il e e 2% 2 1) 1) 22

Jof v [ R A PR AL B R 7R (9], RN L, 2020 (1)
181-188.
Zhou X L, Li L, Yang Y, et al. Experience in the EU large re-
search infrastructure roadmap and implications for big science
monitoring and evaluation in China [J]. The China Science and
Technology Forum, 2020 (1): 181-188.

[10] Ribes D. The kernel of a research infrastructure [C]. New York:
Association for Computing Machinery, 2014.

[11] Ramaprasad A, Valenta A L, Brooks I S, et al. Biomedical infor-
matics infrastructure [J]. Urban Economics & Regional Studies
eJournal, 2007: 1305712.

[12] Davidson S M, Heineke J.Toward an effective strategy for the dif-
fusion and use of clinical information systems [J]. Journal of the
American Medical Informatics Association, 2007, 14 (3): 361-367.

[13] Lauer D K B, Smith A, Blomberg D N, et al. Open data: A driving
force for innovation in the life sciences [EB/OL]. (2021-08-19)
[2023-08-22]. https: //f1000research.com/documents/10-828.

[14] U.S. National Library of Medicine. A platform for biomedical dis-
covery and data-powered health strategic plan 2017—2027 [EB/
OL]. (2018-03-06)[2023-08-22]. https: //www.nlm.nih.gov/pubs/
plan/Irp17/NLM_ StrategicReport2017_2027.pdf.

101



EYEAM & B FEMIRIE A RZRAR

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

102

National Institutes of Health. NIH-Wide strategic plan for fiscal
years 2021—2025 [EB/OL]. (2021-07-30)[2023-08-22]. https: //
www. nih. gov/sites/default/files/about-nih/strategic-plan-fy2021-
2025-508.pdf.

National Institutes of Health. About the STRIDES initiative [EB/
OL]. (2021-07-30)[2022-11-01]. https: //datascience.nih.gov/strides.
TR, A, AU, S5 58 [E AR ORI R 2 R AR
B a7 [J]. H e I iR, 2020, 29(10): 32-37.

SuY, Li W, Li Z Q, et al. Strategic measures taken by USA for
biological big data and their enlightenments [J]. Chinese Joural of
Medical Library and Information Science, 2020, 29(10): 32-37.
National Institutes of Health. The NIH BRAIN initiative: An over-
view [EB/OL]. (2020-10-05) [2022-11-01]. https: //www.nimh.nih.
gov/news/events/2020/townhall/the-nih-brain-initiative-an-overview.
Collins F S, Schwetz T A, Tabak L A, et al. ARPA-H: Accelerating
biomedical breakthroughs [J]. Science, 2021, 373(6551): 165-167.
Hillson N, Caddick M, Cai Y, et al. Building a global alliance of
biofoundries [J]. Nature Communication, 2019: 2040.

Shaping Europe’s digital future: Commission presents strategies
for data and Artificial Intelligence [EB/OL]. (2020-02-19)[2022-
11-01]. https: //futurium.ec.europa.eu/sites/default/files/2020-08/
Shaping_Europe s digital future Commission_presents_strate-
gies for data and Artificial Intelligence.pdf.

Harrow J, Drysdale R, Smith A, et al. ELIXIR: Providing a sus-

tainable infrastructure for life science data at European scale [J].

(23]

[24]

[25]

[26]

(27]

(28]

[29]

Bioinformatics, 2021, 37(16): 2506-2511.

Uuropean commission CORDISEU research results [EB/OL] .
(2021-03-15)[2023-10-12]. https: //cordis.europa.eu/projects/en.
Horizon Europe’s first strategic plan 2021—2024: Commission sets
research and innovation priorities for a sustainable future [EB/OL].
(2021-03-15)[2022-11-01]. https: /commission. europa.eu/system/
files/2021-09/ec_rtd_ horizon-europe-strategic-plan-2021-24.pdf.
fr RS, Gl B OR 4 2% 1)) o FR) kS 6 1) s 5 D).
i HIRIBE RS2 (1 22018 50), 2020.

Yu S J. Research on extraterritorial jurisdiction in the General
data protection regulations [D]. Shanghai: East China University
of Political Science and Law (Doctoral dissertation), 2020.
BEACT. AR 12 27 R B0 2 o N SR [J]. R 3L, 2019
(6): 34.

Fan D M. Biomedical big data is an important strategic resource
[J]. Science News, 2019 (6): 34.

Zhang L L, Li J H, Uhlir P F, et al. Research e-infrastructures for
open science: The national example of CSTCloud in China [J].
Data Intelligence, 2023, 5(2): 355-369.

Kamdar M R, Ferna'ndez J D, Polleres A, et al. Enabling web-
scale data integration in biomedicine through linked open data [J].
npj Digital Medicine, 2019, 2(1): 1-14.

Laufs D, Peters M, Schultz C. Data platforms for open life sci-
ences—A systematic analysis of management instruments [J].
PLoS One, 2022, 17(10): €0276204.



