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1.1 REHESH

ALFABRRK. REAVANOEDEFHR
by, NIH 695 % 7Ti8 1 219 4. HTRMEEE
S EEAEEATE (NLM) 16 T 1836 4F, Sl A — /)
R BRSO ST, e e BER S T e T
Bmbis Ve A ARA AR S, T ] 2R A AR 2
IHL 5 IR RS . H 20 tE 22 i, NIH B+
TR BCFA R . 196045, 6 AT AL HEAERT 5T
R 45 B SIS R A AL, I SR TR ST T4
FALRE I A . A 20 20 804 AR, BEE T
EHLERBOPOER &, NIHFE— e 705 B AL
1988 4, NIH {7 [ AW HOR(E B bty (NCBI),
1990 4% T NIHnet 4 JERil i, #1254 HEACHLAL
MR EE AL R M4, . 1997—20004F, NIH Fifi 54
! MEDLINE % %% IR 45 . MedlinePlus. ClinicalTrials.
gov fll PubMed Central 5 E -6, Friids NIH 1EE
S BT ORI R = T ) RO WL, A S
R HAG R A e U 28 5 T IR S 1y R A e 5 o
FEAi

BEN21 %, NIH 69 548 2 gL AR5 3
F A 6 R AR . RERPER 5 AR TR
V) NIH 23 B P, R OG5 = A R I RS 80 B UL
NIH i B 73 8 I 7 8 4 141 LA, %o 2 K AR K
F3 5 F LA R AR R A B BT R R . 2013
4, NIHBLLIIH, B0 TR 54 1 T8
em B T RE A TR, R T
BAR s IR R HIRCR . -G/, 20154F
T i NIH 7 W 2 AR THOF V- A B E s, A%
e k5 25 3 Z [ A 28 13 5 P R 58 i . 2019 4,
NIH (ER 2 1 ECF R R 2Rk, NIH 820 2R
B e Rss:, HeshinRiRss )y X2, b
ERCTAFE TG, NIH AT LA N B3 T A 7 5% A
RIEGRIR, FE00 R MR, feiEiL
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B E 2K, NAPTS R T LR BIS AL . e
WFFEECE b, FE A 2E A O T A NTH 37 BEAY R 4
Sl B A T B S A T B 22 0, AT B0 A BUOR 0]
P TR A2 ) LA HE 3 NTH 208k 2 52 BUR bk
i), HZ R T AR N RS
HATTH o

2 XEEM DEMRRERFHEEAINER

NIH 7ERC A B 5 AR R T s Bl B 41
FRRAYS, R ERIAE I AL AR S R
PHE R IR S BOR M2 5 50 . Pt R A
FHREE . B RS S . (5 B AL ERRG
Bt i) R Ge A Ry, LA S 55| U 52/ 1 Br R R 45
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2.1 BENENEEMRE

B AR e, AT S WA R K
SR HBRAHVC BC Y 2R GErE R S BT, NIHAF
SRR bR, F 2023 ER &AM BT
NIH: [f 7] &k NIH B 818 . $AR I3 (Digital
NIH: Innovation, Technology and Computing for the NIH
of the Future) HEEFIR, I 2024 4F-5¢ BUARAS BEHT LA
AW BOR S .

B s (7 S0, BN RIE A IR
TRIEARZR . AEREE TAESARMRS T (HHS) (H

LAY, NIH FAEIMA % (Office of the Director)
TZ SO IR, SapiiE NIH 2 RBOR, IF4E
R . RS A RS 27 MRS TS e BRHIT RS
g, HipfFREA L (CIT) A NIHARX R
R () Heah i SRR RS . 1Ak, NIHE
H TEHFEREE (Clo) AL, 8O TR =%
WS E SRR AR S S35

TR AR IR B RBEE” SEAER =
R JE, NIHARE L 2D LIRSS A%E,
DA B A R rh (g ZH 2R ) 5 BOR PR

H 4 K F& R 4 (Scientfic Data Council) A7 F
20134, HINIH T @& e e J2 005 S5
PR E L ZILR AN . %R0 o Bl B i) 5%
A, SETHERERNRCE, MBI AT Y
WFFE P AT S N

Y& AF BUR & R 2 (NIH Data Science Policy
Council) 837 F20174F, Hh NIH &)2 605 S8R FHF
G AL A, H 3 A RE S S NIH A BB ER ]
BBl BUR R 5 AR I MR &, RO A1)
B P AR R 3 = | JT R B B Bl e B A 5
TET AN W S R PR, e KA B 1 P I 7 A A
ES/AE R I

3 P& A F Kk B~ EF (Office of Data Science
Strategy, ODSS) J8IZ F 2021 4F, 7 3¢ 400 T F1 P 94
NIH7ERE R . AEWE Ry Bt =R 5 6 M
SR A ARG S AT SRy . ODSS A% O i A2 4
3l NIH ECHe Rl SOm 3] 09 52t , 4 e i [ 190 % 3R
R A E S RS

A F 5 K (Division of Data Science and
Technology) 1 NIH T J& Y 36 [ [ 5.0 B FE B 52 e
(NIMH) ZH#, AT LA R Ge A iR HE it
T SRR, IFRREESN RN S5 AT MBS TG TR B
BEARGH I EN R . FRA SRS, R
BT NIH 7ERCF A6 7 10 A B B 1) RG4S
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2.2 FIERHARHEZEER

B BT BRI BR BT RO S B4R R
K, HMBIPER Habthyia e, SARHIFBE BT i Bl 774tk
AR T ARk . IR BER SR 1A Rk
SRIAT, NIH R e 01 o8 3 80 4 2 5 L2 Uk
— 244 X HE SR A A B QBT S R R B TR
SR — gy, M AR B R 6 E R A A
NIHRW 5 7L . EBRBUGESTT . Al S RS
EH, B L Rsgmamil, ffw o S #
fb. Bk, % —F @, REFLGRERTEL
Peo NIHEZMAFS “FAIRE” VRIS,
PRBARICEZRF SRR 4 . BRRAIRAP R B R
i, NIH7E 2024 4E &8 “ N TR BB (4rificial
Intelligence Initiatives) , RAEFAREILAA . (S w W,
5 AURZEE 34N J5 1] o

M A A+ IR0 E h R, NIH #) 2 69 g 5
BUR W R 2. 2003 4F (SE[E S AR B T3
EF 5T B 1) e 2875 B ) (Final NIH Statement On
Sharing Research Data) T8 UK AR L5290 ARHIF 7% B
HHEOR ., NIH AR T (& EER PABIEE T4
P B S W IR A BUR)  (Final NIH Policy for Data
Management and Sharing) Wty (EUYE HLHHL 52 H
%) (Data Management and Sharing (DMS) Policy) T
2023 4R AR, AL SR AR A BRAL R3] (DMS)
MR, DARGESF NIHBFGE AT . O s A= i
THRIEER . 202647, NIHF—2 e # “Hds e 53t
Zi14” (DMS Plan) (25860, BRI N2 H

i IR 2R, AR e B A B3] i — B ABOR
PATHCR?.,

A3t R R £ A AR AR, NIHZ W s o £ 8 2
6 2] . “BEIR 2 B L S EOR
Sharing Policy) 7 36 K WAL K 2 B Hm ™
W A H I I s UK
Program Human Data Sharing (HDS) Policy) i~k
PRI EAR T . SR, NIH AW 2 35 BT AR IF
BORHEUHIEE . 2024 ARETT ALV BOR, ZRERNS

75 5 56 [ [ R B A3 (NLM) . Y PubMed
Central (PMC). H 20254E7 Hi2, NIHHBUH&HRK 12
AW AT, SRR B ORI,
— R TR R AR R I A ke

NIH @ & 49 B A B % B BUR 89 3% 2 R LR
H#e3h T NIH AR IR 69 %38 37 B A=A Bl o 19974F, 3£
| P 5 A7 AT L3 1 PubMed Al Internet Grateful Med
(IGM) %4111l MEDLINE L (%6, 2001 4E 1) (f5
ELR ) (Information Quality Act) “k NIH B ik
PRAET B AR AR RE . 2019 4E /0 (TP ICBUR Bodm i)
(OPEN Government Data Act) &R CEa A& BRI AL
HHOR) ML AL T HHAE AR . MU FIBUM 1

(Genomic Data

NIH 3%

(Intramural Research

P HES, BE— 2D RS CR A R 7 A
PP I
2.3 ARHEERAHIET S

BT FIR e 8 ST AR AT A G SR R AR B
) o ) 4G PR, iR KR Sk FARAL T e iR
e Ay ks, MREHIKINEOR AT AR, NLM 2 4EHY

(D FAIR #4 Findable( 7T % %) . Accessible( 7T 37 9] )  Interoperable ( 7T Z #:4% ) \Reusable( 7T € /i )
2 Data Management. (2025-08-05) [2025-11-06]. https://grants. nih. gov/policy-and-compliance/policy-topics/sharing-policies/dms/

data-management?utm_source.

(3 Data Management and Sharing Plan Format Page. (2026-04-15) [2026-07-04]. https:/grants. nih. gov/grants-process/write-

application/forms-directory/data-management-and-sharing-plan-format-page?utm_source=chatgpt.com.
@ MedlinePlus: Genetics. [2026-7-10]. https://medlineplus.gov/genetics/.
(5 2024 NIH Public Access Policy. (2024-12-17)[2025-11-06]. https://grants.nih.gov/grants/guide/notice-files/NOT-OD-25-047 html.
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23 (BMIC) Lme 7 fifh e 00 sl AU Bh B 92 N D1 5
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WHoE N SOERR I EEE R . S4h, NIHIFRILZ 54y
Y5 HE T, B BB ST A 5L NIH 8001 5 F e
VRAE BT JCEE WA .l s A 1RO S BE 52 1
Iz
2.4 BMEFUAARIEF

HFUAFT REHHF BTG 2E. 1
H—TRGM TR, BUNEHE AT 28R
Bl S, TRMIFBE T I 8507 B R RO T e
Ber | A5 BRI SR P L2 o0 iR R R A

ANA o SERHIBE T 7R B 58 SUS A R BT A

A, ARECFAC A B i 2 A ) 24 R A AL T
P BT, PR, BHIFBE I 20U 2 3 71k
R, RGN e B N A R B IR S A
NIH g Lol N BT EAESSHR, g ODSS 74 1=
[IOERE 13 €/ PN IR (| I i B =) SR A TSR A T
(Codeathon) {3, ILAERNFEL AL, SHYES
[T LAY AR S o TR A RER
BERER A BB, AR AR RE BT iR Bt AR 1R
BAAERNBE . PR, DL BRI AR YR R
FRAITE N RTEL 2R s HFT NIH BI04 Hh it
SRR VEUR R b BRI B U
ODSS Jy 24 Al A - (R Rl 2 A DG AL 257
ODSS it #1371 “DATA [EH % It 55 % & W H” (Data
and Technology Advancement (DATA) National Service
Scholar Program) , DAHfEsh&dE T HIF & . Bri P4l .
PG T A B bR (L SR B . 20254E, ODSS
HNIH&WG . PO AsEZHE T IZ617E, 18
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Table 1

NIH database resources

REREIEE

&

Assembly
BioCollections
Bookshelf
ClinicalTrials.gov
MedGen
NCBI C++ Toolkit Manual
National Library of Medicine (NLM) Catalog
PubMed

XxFNCBIC++ T BB

RMARARERALSMNARZTETIRER , WRERAF 7 HIEAT
BEERAT REERAFNEEFHRNES, HefisnERIUEERHEE

WE T EYEF PREREIERE , o] BRI E M NCBI MU EE P HEHEN AR #HITIER
EHXFTERZ MO RHAAZIFNIRARATEIEE

EFREFAEENIF, BAEREARRAEIENEIR

SAFN, FIELER, A FA—RTIPDF X T F
EBIEIERAYFTE BT BB 0T R BB F R E MR A4 B £

& B MEDLINE FNELth A sp M P HR TRV AV E = SR8 SR EUE

(© All Resources of National Library of Medicine [2025-11-04] https://www.ncbi.nlm.nih.gov/guide/all/.

(D About the National Library of Medicine. (2025-05-19)[2025-11-06]. https://www.nlm.nih.gov/about/index.html.

Data Science Training Resources. (2025-12-30)[2026-07-09]. https://datascience.nih.gov/twice/training-resources.

(©) Fellowship and Job Opportunities. (2023-03-28)[2026-07-09]. https://datascience.nih.gov/twice/fellowship-job-opportunities.

(0 Data and Technology Advancement (DATA) National Service Scholar Program: Data Scientists Advancing Biomedical Research
2022. (2026-05-14)[2026-07-09]. https://datascience.nih.gov/data-scholars-2022.

® FEMLM 17| 1539



Freffit .

NIH £ 46 4% R 69 px 2 i& QAL B A5 K 2 1) 69
P R A e R 3R . FE20054F, NIHAE 4 TR
“HEFETE G DT (M-PD 85X, 585 T RHE R
M-PIRER A SIAR . 2007 4, NIH a7 M-PIFE R,
M-PIREE 225 2008 4EH1 2011 AR Y 2 WAB TS B — 25
ok, IR ZES, EREIRAN TG RIRR A
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2.5 FEEBAEMIGHERES

20254E7 H, NIHIER A €2025—2030 444
BE2f R mg B %)Y (NIH Strategic Plan for Data Science:
2025 - 2030), Hisr T IR Bhs: $27H0EE A
B EOR SRR T . R T 0 WS I AT A
WH | AREERET RO A TR LIS .
R A 40 B 2 W e B3 S Rt . ISR S ) 2 o
Pz ALK ER A ST 7E 2018 4 NIH ¢ - Eid B
R R St 5 4F 2 I R 2 o NIHGE T
20254F 8 HE AL —kmg , WIBRAS AT ALEBE T
R, LASE R ALZE A9 B 2 0F 5 Al PR 26 A v i i B
AR TIE R 5200 7 00
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e BT 69 B 5AE %, NIH 018 f) A T A 37 X3 R
BT SR RE, B AT I BT R AR B A
# A, 2018 4F i ) “STRIDES {8 i " (STRIDES
Initiative) ,
Services (AWS) F1Microsoft Azure %5 I} 55 i 7 S 1E
IREEXEFR, O TR0 R A o (R B BSH 5 T A B v
MRS . FEICIERE I, NIH SOt “ = ®F 983t %™
(Cloud Research Program) , SCRAFFFEN AR AN
FIH 2 fiff e J7 S R B s AT 15 B T AEHL 25 . “RAS
21" (Researcher Auth Service Initiative) W& T {2

% J5& 5 Google Cloud. Amazon Web

HELL—SCR P4 75 2 1) NTH 808 3245 10 Biois ¢
PSRRI . Rt 2D i e 22T B B A3 Y )
“NIH = -5 HA/EM (NCPI) W H™ (the NIH Cloud
Platform Interoperability (NCPI) Program) A 2 ¢ & %&
B ARG, FaORITIE A B REE T AR A 2
-G b A AR S8 . 20254, NCPIIUH %4 )
TRKEMT S, HEShE NIH AR R, JFA ML
Jiti b o LA 3 5 NIH A% PR AL 7 5 00 5000 5347
HEAL 846 - 54 B3 F 2 0BG R 56, A NIH
“H B A TR (Helping to End Addiction
Long-term Initiative, VLT K “HEAL X" ) j7/E
MEAE IR — 1R . RIS AL #ZE 2025
127, HTPECEEEE 100055 “H B 44, opE
KM STRRRATTE, IF5 19 AR I B A7
FIEE L2 6 S HHRAE

R A A H7 89 R B R, A B T AR
B9 5] NTT AH B AR 8 BT A2 5 R TR B 25 A A
YL F i LA . NIHAGL TR FE B
AR, DAPME NIH NP5 HoA USG AL 7EIZ 9
EAFIEEAES. 5348, NIHIES 3 E B0 e 4R}
FHRAMRDAEEE, HRETIHHE, AYEFH
TR R 2 WAL &Y, AT R 7 @
NIH R FH B P 444008 (D ODSS £ 4 AT
et R, DA A B N T AR B TR B 55 3l
JIRE, $RE AFIHLAS BB e WALERIE, Jf H
i NIH B8 19 A -1 ALFEEME o ) Bridge2 AT 3t
x|, WA —E T TR, AT RO TE 7
TRREA YRR H . B “ A e atid T A LR
Re/ LB S BRAABTRAR SARE” ), @
BEEC R, RIS A SV X ARER M. @ #F %
Fi A FBh 893 %), W “HEAL314I” ®. ENCODE

@ Office of Data Science Strategy of National Institutes of Health. (2024-05-30)[2025-11-06]. https://datascience. nih. gov/quantum-

information-science?utm_source.

@ “HEAL 3 %7 i@ i$ % i FF & Ao iE ) A T4 4% Survive-OUD #9 T AT ML IR 30 - & , 7T WA & 5 Je 69 S8 R SE T 8 5 4o
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[ KA B 2 (NSF) S £ il 24 i B4 2
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BT DR RN A R 2 o R B 9T, bR Y 7 A
W H 3G T M 600 77 % T WE BM. 2025 4F
NSF. NIH M FDA G HEH 1“8 224 AR Y =
SR ARBUF AT M ECF IR (FDT-BioTech) 1]
FRELHEEGE I, AR GE BT W 55 O 145 B 7 25 DR 42
I RIS 1 BT . ATE B T S8 353 B T
H o BT R AR A R 2R TR ST S T 1)
2.6 FRFENE RN E R AREES AT

B T AL AT I H B O B T IR A R
Ab, NIH Pt B 05 5 [ K O AT 3l HRi i m &
DiL e

BEIHARKERRAGELSELET T E, (2025—
2030 AR Rl L) RS 5 5 E E R EdE T
RO HTCA, BAARAESC RS E A 5 AR
S598 (HHS) SCFHEmEdn I | BB Bl 15
TN S ALRE T E b, LSRR B R BOR IS
% (OSTP) RAGHIAHICHE RS, B JZ I SR B
XS A AR USR] A 2R . #i% 2026 4E 7 1, NIHTE
FEBHEEUT TR 1 (https://data.gov) | 5T
BRT 2 0034NEEEE , (LA P s IR AR 2

BEMANEREAL LA %567 &, NIHTE2021 4K
O ERAN T GEB I (National Artificial
Intelligence Initiative) , 2024 4% “[H % ATHFIE ¥
JE” (National Al Research Resource), %213 [EHZ
AL R E A . B 2 56 I E K AL RS AE
A0, NIHB AR AL SRS . AT M. AL

B B ATBORLPPAR SE 0 H 2 5 Horh . 5%
NSF#23k, NIHZ 50 FEAL5 54 M % AL (g
s . BHIFECE B IR AN ALBEEII 25 G

R &, W& ERES AR
BEBRFRGABW” (GRED) . “EFRZR TSI EER RS
(INSDC) . “HHPRIITHRI™ (IBI) . [ briaaie 5 P 4 5
W7 (ICGC) Z 35 H o UhiA 4 BR 0 HICHE 9 U5 R ATREAl
B, 7E I R BRELRN B . 3 PR B A
THEEE TR RER R M B . s GG
B e A 0 P R BEATSR AR

3 HFEIAUNIH S KE R AP = (e 2
BT

3.1 EERMBRAEFRRETIRILIT

FHAT T BT B F A0 55 AL 3 R T BUR 69 59k 5] 5 5 7
TR . BUNRLE A E R R BT A R TUZ T
PR E Y 9T 4 SR S BORT 155 RHIFBE 7 U 3 AR
X4 [ SR RO LR, A o ] s R A R
202548 1, (HE BB TIRASL  “ N TE e+ 17
HEI) AN TEEE” PEEHORE T 6 Wi E ff7
NE AL, IR SRR & A R
BRI BOE R Re b G, FT L 0 2 B i R 2
BHRAE", X ORI BT E N T RER AR HEHE R Ak
FERARAE T BRI BORIR D] . 2026 4F (BUN TAEH )
BB SRR AN TR REIF AL X R (AR A
PRI 0 ] [ R 22 % R 25 Kk RS+ A AR AR 2N
B N TR R A R TR R K
VO RRE, R @ eRuREREMEIE, &
e CERIF R A 4 E AR T, itk
56 IR AT A8 2 B RAR I

W BN AR P8R AR 0 T2 48, NIH

(3 ENCODE #4547 ¥ A A AL 5 3 HOR k2 A K B 4069 ) A U
(% NSF, NIH and FDA support research in digital twin technology for biomedical applications. (2024-08-03)[2025-11-06]. https:/

www.nsf.gov/news/nsf-nih-fda-support-research-digital-twin-technology.
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ERALBEATS 174235 58" {H 2025 4F 22 [ EURS RIS
NIH & A5 45 5 A FRHITAILAL) ) ] 12 28 2 L 15 11 ik 22
15%, IR Z9, BoA s 42 8086 5Ll ik
WE T 08, B B AT X KR 2k
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TCA L R GTRNIRIE , B REBUN A St SR AR YR &
JIkE )R
3.2 EpREREENSREMECHEREMESH A

b e U HLA e B A 4 2E TR BIARRAE I 5 R
AR AR, BT MRS AT RSy
GAT . P %—FBAA R HIE TR, 2R
S IAFACEER 0 bz, YT, TRERMTEE
i A TE RS PRI S , BC A ORI o A Yy 22
S E R 2 TR S S X, A &R
AL AT B A A 2 4l A 15 P B SO DGR 2= B
HB EEE, PR ECE AR TR SRR
R CE O R TR R bR R, AR A B
) P 30 PG

FHHFR 6 AR F 2148 B P S A R A AL
T I A AR H0HE i 3L i T S E
M T A B 25 SR IR A RR AR, R AN = Ty T
A AR N BRI N S 3 A% B A B A A1)
(e NIRALFE Yy 4k ) SFkaykil, WA

PEBE AN AGE ML R TR G (i A RS Hds 4
2ik) BB 2 g ), DLRBEREE Gl TR
P A5 ¥ 4 ) ) (General Data Protection Regulation,
GDPR) %R, FIFHKIE S BALA T EAERE (A
TAEEER) (Artificial Intelligence Act) . FEE (2020
RN T H BB W LR ) (National Artificial
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Abstract With the rapid development of information technology, research projects and tasks of research institutes are increasing
rapidly. Scientific and technological resources are the core and foundation of scientific research work, and scientific research institutes
are faced with the needs of processing, management and coordination of a large number of scientific and technological resources.
Digital transformation has become an inevitable choice for the high-quality development of scientific research institutes. The U.S.
National Institutes of Health (NIH), as the world’s top scientific research institute, has continuously introduced a number of initiatives
in the field of digital transformation, such as institutional reform policies, science and technology resource sharing policies, and the
construction of resource-sharing digital platforms, and has also achieved remarkable results in the training of digital professionals,
information infrastructure construction and international cooperation in open data and Al action plan. Relatively speaking, the digital
development of China’s scientific research institutes started late, and the construction of data infrastructure and the training of digital
talents are lagging behind NIH. By systematically combing and analyzing the initiatives of digital transformation of NIH, this study
summarizes the digital transformation experience of NIH, improves the accessibility and transparency of scientific research data, and
provides experience reference for promoting the digital transformation and upgrading of scientific research institutes, building digital
research institutes, improving research efficiency, and promoting the development of science and technology.

Keywords research institutes, scientific research data, data sharing, digital transformation
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