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FIEARSIC I W o KR B~ 14 S B AR SR TR AR A
IFTEBRAT TG A 73T HIL B R R B b, DA
AR R, AR AT RN R
B, PREEANAE TG 7 SR 4 D7 R S, T B
fert . R Bes . AR B AR E 25T ks
FB, KBS 5P R KRR R , HEmixt
PIRHEATRGUE N BY, RERHER 20T 5, AL
MREIRTT o

Ze0d I 10 AERY PR, AR TE B2 R OCH AR A W
R, RHEEAARCRIE A, R B
AR, C T UATE B2 BT 58 Rl R Hh 52
FOHE)™, HRbE 5 s A (B — 2 B, 25 A e E
ety , MOCHFTEA WIS, E MR ST 1 £ AN
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1 EfFEEERBRBSRHR

M BRA R, Gead b — R0 45 I BOR 1Y
R ORTEFISCRE, MEBE R RGP A . AR PR
B AR — R b, 25 AT SR A HA A N7
IMKAGIR, RGe. KW, RS2SR,

1.1 RERMKIRESR, RETY2ERD L

FEH 2015 821 KRR
Medicine Initiative, PMI) &, i#id 38 [E =57 LAWY
Bt (NIH ) MR i) 24 5% B 08 1 AR o 1 2 S A1k 22
B, B ER 2SI 2016 44 A (21 H22ih
L% ) (2Ist Century Cures Act) W, FHIHARAE 10 4F
(2017—2026 W4F ) B WITEE & 9% 3 FF. HEAT,
FE CREMELE AR B A S, AR T
TARARMHER “H ARG TH (All of Us
Research Program ) , JFARMRAESN BT (@ HEEdE L=
Pl B L 22 4 Sk 52 5500 Y ) R A 1 2R B0 26 5 5 DR B A
Jitio 2021 48, & NIHBT—48 & R i (NIH 2021—
2025 WH4E 1R ) ( NIH-Wide Strategic Plan for
Fiscal Years 2021-2025) "1V, FEHEBE AR WA N T

( Precision
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(D NIH. NIH-wide strategic plan for fiscal years 2021-2025. (2021-09-02)[2023-06-03]. https://www.nih.gov/sites/default/files/about-nih/

strategic-plan-fy2021-2025-508.pdf.
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ST AT R, B RIS
H A ARG EASAE S NI 100 T2
H RS B AR ER R
1.2 REAREMEG, 5 KERANFSATIHR

I

2017 4, B [ B AR RS o 15 2 91 B [ B
(Innovate UK ) 2017—2018 4EA41 56 W% B 454k i 47
SCRE, MR, RS IR A R R M S A 0 AN
B, FINEUEE AR . e, SRR
DL P RS, 4k 10 5 AR (100000
Genomes Project) ? (2012—20184F ) 5E/U5, 2018 4F
SGE T FE R CH R g . ARk AR B
&) (Industrial Strategy: Life Sciences Sector Deal 2) 42
H T 100 73 NAEERIZHINRE . 500 T3 KA ) B DR 26
Feitdl, BRSO AL B, [FIE, SEREE RS
SCREIE S0 T NI S A I HEA R (UK Biobank )
AL TERERE -G I, JelE O i i T
[ A AR B = WF 98T (HDR UK ) 13 R 5 9 fg
BRI L, X4 ] By A R I 1A T — 1A qk
EHG RN, XS R e RO o B 2 R R T IR
LR
1.3 MBREKGRERSXE, NEREEFEX

TiE

DO B JFE A B A T I R gy ) B v R, R
SEESIAI G . QKB AE 2014 45 B LIRS i BR 4 A
e hlE “eIFTZY 2 Wi (M12) 7, HEBUR
SHUREMERE 2, RIIESA A9 AL I A3 1 RS R A5
(TR Y 7 s K BT —FE R P o R 5 AR
BEa, 112020 4F & MR RH A —— “HiFLRER
WS % (2021—2027 4F ) J2 2021 4R R AT T
VETHRIATIRE A e B2 22 A S B i ST e IR 5% ]
TR R 2012 FEEAE. “ARFRTET HHRIh, BT 112

( bold predictions )

RRICHE RN AL BESF I H |, IFAE 2016 455 2 B R 21
FAMARCBRIFITH vk [ LR 2H BT 20257
Genomic Medicine 2025 ) , 473k [ Z L 4 B=y7 7
s R =T 2016 4RSS SO HEBE 2= 1R, T
AU NFERE N LB TE , IR BAH G545 [H 3R
AR
1.4 HEREBEEZANHE, BITREEFRE

Mi&

HAC . SR BRI . BT 55 ]t A 2k R 2%
R HE DS 2= A2 O UL TR 2 3 L BAS A 58 J R AR
A Jar, FFR AR — R EZ R b, DA 0K
G R . 20144F, HA “BlEHARAIHIZA R
W OGRS EE A RN, e R R
YBEH" F R SOCESI 2 —, TS BRI 4
FER B . S E T 2015 4R 80 0 A SRR 413t
K7, Lhgg il RO T R A PR R, S 6 A v AL
R DR B P, R I LS A B R AR AL R, B
TE 2021 AEHR M T Sk T B 2.0 A HE R 2
AT o 2015 4F, WAKHDEWAEL T “10 7
N EELRIZEI P20, Sl o 0 2 DL e
ARE IR, ) A SR R IV [ R PR R0
B, HESIHISCZA I & . LAESIIT 2015 -4 R K
P FE B PR v, REEIE R DNAREA, JFiff7 5k
DRI 5 REAE 3BT o BTN 2017 4755 2l i) [ 50KG 1
PE2#35 H ( Singapore’s National Precision Medicine) £
F 2022 A BB, JFRE 15 0 N EE R 4E 0
50 HT. YR BT HLA 45 R o [ R B A Rk T s
FAHSRHIESE, Anvb R BT HAA AL 411 (SHGP )
B e 10 J7 AL ALY, 4 25 0 ik 5 K
SRR . FUCIR S, B 2 [ KRN SV A U s 2
I ABT— R IR AT R A Jay o AHENEE (2021—
2025 AEE FZAYHAR KSR ) ( Nation Biotechnology

( France

(2 Genomics England. 100 000 Genomes project. [2023-06-03]. http://www.genomicsengland.co.uk.
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Development Strategy (2021-2025)) FAGUEEE 25 A5
JRATIE; INEEKBUN LT 2022 4F )7 80 T 4 [EDRG i fe
R (AL for One ) , il ef 4 3L PP 4R R e iz
BT AR BOM WA A 5406 T0 LT R FFLL
104E A B R 21 2 g i), IR MR
FLHNZH2%"  ( Genomics Australia ) 115735 i) HLAAR S
15

2 BEEFERAELREBEE

PEILAE, BB RHERAR M PR K R, R 20
PR AN AR AR R ORI E B oY, R UERS 2 BF e
SIS, KRR AR R E 1)
R, PR KR PRSI AR, DL 2T

S SO S AR MET T U S AR R AR, AR il Bl Sk A
IRPRN, Sem 7B HERS . 2 FEI T KF-

21 FHEEFRRBRALERFEEN5T
E%ﬁﬁﬂi%ﬁ*%ﬁﬁﬁ%,ﬁﬁ%iﬁ@
PRV R BOR P K S, ATl TR HE
B kg, 21 IH228), I3 T2 W BoR i T &
PR TR, e TERWRIEZ WK, K
MEBRA AT AR, w7 H BRTE 2008 4F 5 [ i 4 K
AR £ 5K Christensen [ 1E (COIHTE AL T7 -
HAL CRBT I SO BR ST ) Hh o Christensen AN, 43
12 W 25 F 2 P H R AT DR 8 TR B A T 12 e

KA RR G B2, H %
FIRIERGIR . PR B dl E KRR, R
AR NP E . HR 2011 4F, SEEIEZMR
Hfi2r (NRC) KA TACY CHERSHER S gk
W) AR T TR R 45 FUB R 4 A R ) ( Toward
Precision Medicine: Building a Knowledge Network for

Christensen 43X

Biomedical Research and a New Taxonomy of Disease) ©
Mt , K RSB SET RR . T A i Ak
BBk, G MR . & A i 5%
PR SIRRIE R . AT R AR 2 4L
UNGIE 35 30k €T FENE S /R pS AL € L i A [T
FERTUEIZ IR R TR 7 I — R R 2=, 2T
55 02 R BEAAAR G ST — A A IR AR 2 B
W% MG, ZIEZ B EN, MHCE AW &R
B, AU A R BV N . 2 2015 454), K
FEFCEN & SCrp R I T RS R AR
Medicine Initiative, PMI) , Bl “FE4@E AETIH], 45
WEMEE, DAENITET , RNy T
%O%E,%@NENm%ﬁﬂNa}ﬂ@%iﬁ%
R RE AR VERE AR N, B R UE B 2 R B T A R
SR BRI ST 5 58, e A R S i
(9 T IT ABNET T H R R, R v 2 A
N, MR AR UL . A 23R BT LA R A 0 O s A4
PRES, FoRBTIRIT IR R R A3 B

( Precision

S 250006 0T DARS v 2 BB, B R R T g
P A AR AR IR YT O TR R A R A UAR AL

[l 8RS 1 22 B R SR & e, S5 1B NTH BT B
K- Francis Collins %5 22 T H % 2030 4R 19 & R JE 57,

(3 Genomics Australia to guide the future of genomic health and medicine over the coming decade. [2022-03-20]. https://www.health.gov.au/
ministers/the-hon-greg-hunt-mp/media/genomics-australia-to-guide-the-future-of-genomic-health-and-medicine-over-the-coming-decade.

@ Xu P, Gui YH, Jin L. Accelerate the development of precision medicine with Chinese characteristics. Chinese Journal of Pediatrics, 2016,
54(5): 1-2.

(5 Xu L, Xu P, Sun XH, et al. Development trend of precision medicine in 2022. Chinese Bulletin of Life Sciences, 2023, 35(1): 42-47.

(6 National Research Council. Toward Precision Medicine: Building A Knowledge Network for Biomedical Research and A New Taxonomy of
Disease. Washington DC: National Academies Press (US), 2011.

(D Francis S, Collins M D, Harold V M D. A new initiative on precision medicine. The New England Journal of Medicine, 2015, 372: 793-795.

HAF A E FH R AR 3 A Fp 21 R E F AR E 7 EaEY  (The Precision Medicine Initiative Cohort Program — Building a Research
Foundation for 21st Century Medicine) , % : https://www.nih.gov/sites/default/files/research-training/initiatives/ pmi/pmi-working-
group-report-20150917-2.pdf,

(9 Denny J, Collins F. Precision medicine in 2030—Seven ways to transform healthcare. Cell, 2021, 184: 1415-1419.
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SHEER R IR IT RS, I anSE E NIH E 288057 1
WACIZBAIIF BT A SR @R o 9
— 7 HHEESE N L E R HBNS] UK Biobank #2432 HF,
RAFVEAERAL, 5 ASIEAERRL, 51 A S 4120
FEEERHOR , AW = A S ECHE 5T B FORS 4 i, I 1n)
RIS 0w, SEREE M T 500 71
NHBL RIS BAG FoAT TR (i f e
Health) , JFC F20224Fif AR THIASEME, 5%
MBEE K 10 J7A; P& HDR UK iiEsd g 5“3 [+
ABERFSE” 31 (PRUK) |, 48l BB (4 58 43 F1]
o sk, R Ak AR
Partnership for Tomorrow’s Health ) . fE[E “[E %A
41"  ( German National Cohort) . HA/E:WREA

( Our Future

( Canadian

( BioBank Japan) . IPHRFFTHLAAAEMIFEAE ( Saudi
Biobank ) & N RKIUASIAHLR DL, B KPR T NS
ELFE R ERERTTY.
2.3 FARPURERHERNEEEFH NG A

(1) s B AR R e, 2%
HOR K, PG 53 53 R AACOHS B.— B3 b ik )
K, RIEZBFETHZAFER | A 2G0T
HY RS HE T TR B, AR 1R RS 2 T . IRYT
MG, FERZipt RS pbEr s . BrE k. BT,
S A AT AR L Rk 2
g ), L MR A A 2 TR AR T o R v S
RIS HER , 05y BUR A NG IR . 2T i e
JEIREERG AR IR 20k 12 Bl “ g AL (A R it
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(2) BBAFEL B HARZ T AL A BINKE
HEZ W R B AL i, #HEZh “ R+ Rz W+ 5aa
77 BARIYSEI, BT s Y (NGS) A
W WS R SSRGS W B AR I R R ts b
e, 2307 ARAEN . Hdr, DUJEFR PR DNA
(ctDNA ) Sy AT 5 (18 YA 16 e e A2 M i i 52 4
o RERE TP 100045 RAFFE . A i B4 AR
PR VL R TS . R, 7 B 1 W H AR S It
HBIEULAL, Qi 2 Mgt 1 27 2 B0 W AR T A B
AR——EPIC-seq # AR . EPINUC #AR”, RESZHES R
WOE . RS A . o3I RS . T

(10 Smadar S, Hagai R, Eran S. Axes of a revolution: Challenges and promises of big data in healthcare. Nature Medicine, 2020, 26: 29-38.

(1) Wang L B, Karpova A, Gritsenko M A, et al. Proteogenomic and metabolomics characterization of human glioblastoma. Cancer Cell, 2021,

39(4): 509-528.

(12 Shankha S, Karsten K, Pierre M J B, et al. A proteogenomic portrait of lung squamous cell carcinoma. Cell, 2021, 184(16): 4348-4371.
(13 TCGA. Welcome to the Pan-Cancer Atlas. [2023-06-03]. http://www.cell.com/pb-assets/consortium/pancanceratlas/pancani3/index.html.

Combes A J, Samad B, Tsui J, et al. Discovering dominant tumor immune archetypes in a pan-cancer census. Cell, 2022, 185(1): 184-203.

(19 Ira W D, Binsheng G, Kevin L, et al. Evaluating the analytical validity of circulating tumor DNA sequencing assays for precision oncology.

Nature Biotechnology, 2021, 39: 1115-1128.

Mohammad S E, Emily G H, Mahya M, et al. Inferring gene expression from cell-free DNA fragmentation profiles. Nature Biotechnology,

2022, 40: 585-597.

(1) Vadim F, Nir E, Noa F, et al. Multiplexed, single-molecule, epigenetic analysis of plasma-isolated nucleosomes for cancer diagnostics. Nature

Biotechnology, 2022, doi: 10.1038/s41587-022-01447-3.
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WIGTY 7 iRt , CAR-NK ¥7 1 J i % CAR-T Jr vk
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W, HAT2RIA 8 R RIATT ™M (Bk CAR-TIRYT
PR ) At et RNAYFIR RSt . kAR B
fifrph, B 1537 SR, CAIRE . IR T
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66% (33 3K) B2y (JUHEMRZGY) ) Al
PS5, AT, 261 FDA CHEME T 4] (Keytruda
Vitrakvi, Rozlytrek, Dostarlimab ) I [i] 5K 58 2545 F
TEAEIEE & A ORI ORBRIEFD 2454 1Tl

3 KEREEF AR

T [RGB B R R 2 5000, Sy
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(1) A EF R AHFKI E AL, K
BB S BETT U T 20 1H42 60 4648, H AT ik
AR AR AREBNS, B a6 T AL

Ochoa D, Karim M, Ghoussaini M, et al. Human genetics evidence supports two-thirds of the 2021 FDA-approved drugs. Nature Reviews

Drug Discovery, 2022, doi: 10.1038/d41573-022-00120-3.
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BT BRI AN R | SRITRNTIUS . FE IR 4 FRRE ()
FORHT L, DI SRR T BRI A = B
LRI 2 2 2 PR AN P 1 . RS 40 B
B T Sk B R (L3 1 TR R | I PRI R
AT AT o 8 N i R 2 % 52 L2 R
WP, FERETUHEAT T2 T BIBEE, R TR e
UL L L RIS AN . TR 7R R I

HERFE 5 4 By T UG 2 T, %l T 2 Fh
SRR FE PSR I T T 0 R > g V-0 2R 2 e
%, HETZH 5T T XKRASHE K 5878 g i1 437
SYRI | FEE— AR R R S RS A TR R
(3) HREEZHLRRREHL, REKEHY
bR TERSUEISWT Iy TAT, 223K T o il ek 0 1 AR
(IR RS A £ . A PD-L1 7 AR RS
F £ 3 [ 52 2 i B A R e BT, B IR 25
MRS HERE R, TR . RRIEAED . K2 RS . 1l
HE AN AT A P AR T, A P A A
[l FDA #1022 BR 5 3R A TS 1677 S YRR I IE . 7
fekk . SR MERRYE . AT IR RIRRE A R B
Sko KRGS, RECAHZHA EUIRERZY
Mo b, TR o A A S ( BTK)
SR AR e EAE 2Bk 50 it s fayeyy ik
FE R TT R A G BRI A, A R SR BT B
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TR R, 0™ Sk A RBFTE B B
3.3 REREEFHRABIGSSARHETRMSTE
(1) #HEEFRRGFEL, R LHTRL

Jiang Y Z, Ma D, Suo C, et al. Genomic and tranomic landscape of triple-negative breast cancers: Subtypes and treatment strategies. Cancer

Cell, 2019, 35(3): 428-440.

Q0 Xiao Y, Ma D, Yang Y S, et al. Comprehensive metabolomics expands precision medicine for triple-negative breast cancer. Cell Research,

2022, 32: 477-490.

QD Jiang Y, Sun A, Zhao Y, et al. Proteomics identifies new therapeutic targets of early-stage hepatocellular carcinoma. Nature, 2019, 567: 257-

261.

(22 Xu J. Integrative proteomic characterization of human lung adenocarcinoma. Cell, 2020, 182(1): 245-261.

@) LiJ, Xu CL, Lee HJ, et al. A genomic and epigenomic atlas of prostate cancer in Asian populations. Nature, 2020, 580: 93-99.
(4 Zheng L T, Qin S H, Si W, et al. Pan-cancer single-cell landscape of tumor-infiltrating T cells. Science, 2021, doi: 10.1126/science.abe6474.
(29 Cheng S, Li Z, Gao R, et al. A pan-cancer single-cell transcriptional atlas of tumor infiltrating myeloid cells. Cell, 2021, 184(3): 792-809.

26 Liu Z W, Liu Y L, Qian L L, et al. A proteomic and phosphoproteomic landscape of KRAS mutant cancers identifies combination therapies.

Molecular Cell, 2021, 81(19): 4076-4090.

Q) mfeAL P T - Bodk 1, ARA R\ IR 514 274 (cluster of differentiation 274, CD274) 3 B7 [ /& 4k (B7 homolog 1, B7-

H1) , RAEKAG—FREGR, & CD274 XH %A,
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WG A n A b, Ak ar T, 78 HI B
Z N A RREE SRR HE B A TR R e o L[]
FR TN A FIORG U P~ KB 5 0 INTF, PR
BT RSN RBRE MR 21007 B R S5, &
GRS EOR L W BT R
iz R 1] =08

(2) AT MBS HAREF 6%, BEMEER
A R o ATHINGER L A SRR AU I R A fir 4l
FHOR . R RN | SR RS SR O
PERORBT A, RO SCHEROR AN, fE Rt HoAR
BRFR; TEC WD BORs B 2 R A REBAS AR £
e sk b, Rttt —IREBe, gL RT
Bt IR R4 . WAL RR R, B RS bR
e MITEAL . ARG R R [ OB AR BAS AR
HEDE e B & , et Bl SR A s i 4 . 3
SIRIHT, ARG HEDS 22 e R B Sl

(3) TEREBMELG LGS EHAE, LG
Soblig T WAl MERBFASA, SCHFEAIE . HAE
TIPS B RSN | RIS . > T RAR SR S
WiteAR, DIKHLRZGY) . i)y . FEIA TRt
TR R TTHEHOREER, SEERTERE
Bk, HESIRTIE PR ST BB BT RR S Al i 0 4%
Fede, TERi—Htrp W AR A v B2 2 e
PESWHOR . 259155771k Sl I RS v 2R oA At
K B E PR IIE , HESRS R 236 7 i e A B 32
Wi, 46 AR B A SIS i i A

(4) AR REATRE S, TE4H
a5 R E ST PUAWISE . NI ) e S s
W], AR S A [ S PR B~ O P ] 615 1

® ¥R 7] 941



%, RIS BRI 2R i . FLESE, TEWE . RIS, 3 A I PR /N T R RO T S o R R
JIF IR RS AR, R —Ath EdE . EEoA B REGEF SR SR mf iy it s, o
AP BB AR RIS TR R s FEXEBAERE L Ol SRR SR RO R SO OG ORISR B, S B HER 12
AL . ARG . FWMELIRE T 2RI T R A E

AiiJar o PMRICSE, AWK i R RS HEAL

W EmiE: LEA

942120234 - % 38% - £ 615



	Trend Observation: Analysis on Development Trend of Precision Medicine
	Recommended Citation

	Trend Observation: Analysis on Development Trend of Precision Medicine
	tmp.1688623204.pdf.4yShn

