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ER B O EN LA (EZEYETERD) 5 2012 4558, B LL 2 4E K A6 RN AE W 24 5%
FHOGHR S 1R 55 2021 4, FREIRME AN EYAETT HAFMR; 2022 45, FRBZEITE G
A CEZAEYBATEYHIE TR |, SRR AEYEAR SRR A TR G
20244, VB E AT AL 12 B A N B R A AT 2 02 [AlAF, BRI & A1 2025-2027
AR HBT-ZE BRI TR ), B K ARV T BRIR . A e | R L R AR E N AR RO

EMZGFIIA R, LA R AR A RS, LUEY) i B, P IT AR
FAEWSEIR, JFRBER G EEZY | @R, Aol Mol BEIR. PREE. PRSIk, YT
AR OB EAG : AEWBEIR ., AdnBlr . AEMEORAAEY L. b, JERVE R A
FHEFEYIEOR , oA AR IR AP SRR L, R e DA | BEPRAYT . RN
FREEAR T, TEBRZS | R, fRolk . ARSI B M A ACITE T4tk
PR A R FH T35 o

B 4: EEREEMEFEREX

FEENRE/ EEE
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1.4 TBEARSEARER / ARk / Tk

S AN AR TS, BR TR LU, o A A E AR
SCHE, AERRARRE . ARRAO | B 0 TV A5 2 OUsHER FE B BRI TN (EL AT T

PEA AR B e PR =7 03, JEDRI BRI P A FR e 2 . b iay T . astfeis . E
s A SURIMEPRIZ IS . DURTREEREN B, #50E A . o mifhd (NIPT) | WG
TSGR | B A LA L P2 w a2E Al . o, NIPT AR R SRR B AR R H
FEZAATI R A TR B IR SS 5000 7444200, JEH TSN Z2aiaas & i A 2
HEAT s MRRAE AR SRR i i K 30K 50% . iRy T i, 56T PR U Y
FEREIZWI M AIRITHE RS, SHUMIRE SR A b Bl JEPNAYT O A A 3KAT TR 2 4
MR R AL . FEARFETR A, D RARTE R FEARS | 22 T ) 3 9 2 LA S 1% B o P e
FLAE T AR RIFREE N o Bilan, FTSea 9t PCR F NGS B4 B ¥ 57 43 )
T 2015 4F, 2020 4F 71

TERAAOTT T, SN ISeRE . SN G . SR EYAFER B0 — Ul et
R, 42y 173 FRIARERE; 2023 4 4 H, FRERO A TR A SRAR ) D 2 4
A anieds. FH, SEBUGTMAL (GERNBORIES) |, Feirid 56 N gk ok 5 B sh )
FHER B

TESRAA T T, P85 DNA (eDNA) R E HHER . AV SRR . W
WA FTE AT R YRS EHEBE 25 5RE . Aol &« A rpE A Dy T H 2 V%
MRS = e, b, BERBORTE RlVE L2 Y ZHEE . TRz KPS T B A
R HNMAE
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HRAT1TA 20545 7= Al B 24 E Gartner B2k

(OABE L4, 2024.07)

RRLBAIE
HEHEIS
ST
EEFRE
BaFNEF
CGT
% azmaa;gf | Sanger UFE
fi AR | NPT %‘Lﬁﬂﬁﬁ%m
FREALKT | NGS B pCR #A 5
BHERE | . ~RAEYEF
BEEEEEK f / \ HEJLEHERE <24
zasre | =amwnsE | ‘gﬁm\@mp Pk $HE -5 4
4% DNA el e LY ©5-10 4F
DNA 7#4% | H‘FT—ET’
@ > 104ED) |
BlFT b A& HEMK XEKRES b=EiN: %S AR
BEERR/ ERE
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2.1 ESNERTIHHRE . BERRIA

(—) WHHHKE

(1) ek WAHSTRME, SRR SR AL a5 A My RE TR A5 ] A 3 i
REIR, Z AT 2 BRI S50 ) MEAIS )Y BT oK, AR A PR3 AR
Yra MERIETIT S, H AR SR A T 2 B A A A A B s BT,
VA HAR IR i A=y 22 55 255 BT IT A DT BPEER sk 2 5P 20 BIP M, #
PRIEAG AR BT iR S AT R B T3 0 2 | KR T2 L ROR 2500 A s MRHIIEA 2,
S PR A I SR A i S S BRI R 2 R T B e AR 24
FAFRREE AL, FENFARA R R E R AL Y i L0 Ar | AR W) R R S ARl
W IR RIS T A

(2) ZEWL R A% R AR B P ER R PR T S il A BORE A B o 2 R A g ok =
SRR . Aol BEUR . MPRFETR BRI B A ) 2 4x 5 RRATE Mk A
PA LGB E R T) 5 MG EREIEMRER BA ST . BERGABG sl AL L 5 )
S THIE LUK SR E X B B Z B RIAR, AR Rb RS B 2
EETWETAS

(3) ATl . NEERRE, BEREARLE Rk RE B, FEEPERIKRERK
FIER o A S E 2, (eI PEE b R B BRI AN . FEDIAS I ey S, B0
TRARL RN RIZT T A R0 s FEPNRT e R o Be, e R BR 25 BRI 7 10 5
HE D5 A NBHIF l BARFEAC T B, B8 THa B HIAE AL T b % 24 JOR S5 4R o

(4) Peee. F A RAT M EORE 32 24 e 25 [ 2R dn R ea Sk LA (I anesk e
DI PIABESE ) o FEPIRRIN Y 2B = Bt A AR AR R 1 . INSEAN (Tllumina) | AF-HEAH
KAL (ONT) | FFEBH A DB, R BEE R OB I A L RPN
BB ARV A, ZEDRAT 7 AR 2 B PR T2 2EAR o SE [ Be MO LA AL e A 1) Al
AT BARY CDMO A= G 225 FEIN A Y JEUR AR A DA Ml A 4508 A ¢
REYER, CHF G R NSAZ RS U R 2 g i B BE R 5 A, B R, e W
BATY.

(5) e 5 AR R N 3e s, JUHGE RN R ik ™ i, AR

P —
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AREAHEANE (A1 PCR MINGS %) , (HEABRIATERNE; 26 (FEEA . s,
KLGIEAE ) M T (FIanE/REEST . Al ARl eE 5 ) AR T 55 5 5L = i i
EBIE, MEMHREE; RIS G A RASAVE, 7o Al
BRI UMETR V5 RIS, s Bl T AR bRl B FRRESE; P
BORIRS s, FEPRATL T S5 ANEF ) ZRA AR, R bt Rl T
FEHT R

(=) T BEEHE

25 R D M AE BORAR TR, 40 F8E A A A B2 . MIXTT S , fE2TTk
IBHBIX, R DR A A B PRI 2 M SRR A BRI 25 ). e A LT AR R L
RRIGHIXSEAERT I . AT 22 b, RN . ZEDNAYT RS R AR5 B BCR T 1Y
), DA I b T AR T LS T RS 5 LA B S A, A i A BRI A ) 2 4 5 T 4 A
WE LW

SEPRRIN 5 T8, 2023-2024 AF [T A1 PRI DR I2 W K 2 1A BR800 il B R AT
A EZAE P A B R =5 o FDA i DeNovo # 25 B P HLIHE T Invitae 23 F) 9 2K
B AR b R = i (LD 2K, 47 SRR, oG 22 st e 2R 6 4F ) o [FIEE, R
AR (MSD) W4T PD-1 BBTIAMAIZR AP ( “K 257 ) 315 FDA M2 HltuE, Shxt e
P REARFENE (MSI-H ) S4ERCEE BLE A (AMMR ) SEAE, ot — 4 T A6
R DRIR I 7™ it (4 2 FH o

SEINGRER T, 2023 4F, JeEARIeAEW E 50 SeH N gkl , AT (FENHOARILSR )
FOVFAESEAS 22 0 S R G S S A TR R MO FRDILAL, S THENBGE A=) (GMOs )
M EOR [ A DU HL At b X R 2 5 2 6 PR — A 32 B B A A M 2024 4,
FIE FDA KA T He D S £l bl Al A AR AT AR R 5 J L I PR R i A
PR 23 A R 1 IR EA o ) = A 1) P i 3

SEBAIT O, A 2024 4F, M S0 HORPIATT I (RARRINERS T | A
THRRTEARIRRO R R | IMERRZEISE ) o b, AR AR AR R A
AERRT B FRAS R HRINE S Y AMRAE (DEB) BOIEPRTFI: Vyjuvek, 10 Sk i 14 15 %5
AR LI B BT Lenmeldy 3545 FDA it E1i7; ANk AR S AE L ARG B 1K
NEBH I Bequez; T HERMYIE, B MU HRLEFRA R (DMD) #y5E T k
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Elevidys 7& 2023 4F 6 H 4815 FDA AL S CIGIRHAL) , 78 10 A gE A IS e rE
G RIFTEAR IR FEEL AL, XYT 2 Sarepta WP QL) 11.5 /2360 E AR 17 {CETC AR
TRAFRINSE B Bk AT Elevidys 7538 [ LA DA R ML ALFH]

TELE AR R, Wl e MEY )T, WEGEFBORIEAR T LRI, RN E T
MRBORSCT o BUn G 2024 AFEA5AG € 5T B 1k 52 5 TE & S5 1R 5 LAY KR AU A
B A2 B A SRR AT B A 4 ), K Al RERZ IR N RS A JF IR Bl g T R) o K
BT 2023 4F 6 A kA (ERPNZE T 224 ifms ), Rl A% IEXHEYHOR | A TR BESFHOR
St AR

(=) BEsEE> P IR

MAEBRARE, F348 THORBIBEL, FEDN RAR A a2 B B A —E e, TR
ATk 9 F- 5 B A i P B it — A

TERF R T, BRI | BRI S ST R AR RN R AR AR A= i o
150 I S RS RN 2 e B o i, A “sRiElspkn (T2T) 7 R AR SRR
K2 B2 T2T-CHMI13 5, T2T BKBAZ5 4 PacBio HiFi Al ONT R I T Ho AR %A A
Y Y fR5E 5751 (Rhie, A et al. Nature,2023 ) 5 FR8 22 At 0F 28 T R 26 [ 228 &30kl
FERRIEAE o0y (MSK ) B BAEE Al B ZRiAR (mtDNA ) i3 PR S5 | A/ B (53008
BAL, B0 mtDNA 28748 Rk (>50% ) FB 3 K S Be KA ot BT T 75 1) i o S 4 5 24 2.5
fi% (Mahmood et al. Nat Cancer ,2024 ) . 3E[E All of Us 1 H 2N #i 3¢ [E 45 e 24 J7 1 JE R4
Bl (Nature 627, 2024 ) LU SIEFEAEYFEARE (UKB) JFL 50 T AN EERANF (WGS)
ot , PR R ERO LR R ARZE S . UMERITE RN, Rl A W0 o R B 5 s
FEIRYT I A R T PR i 1 B PR 2 2 Al

FoR L, LA, g | 25 A SRR R B LN, 5N TERE (AL
SO TREE R IR Z A2 AR B Fi MR 5 M B 23 e DA A & W7 B 240 e 7K ST A 2 e i
HRFRIR DNA (eceDNA ) )4 AR scCircle—seq, 1 LIS I %5 WL Y eccDNA ( Chen et al. Nat
Commun, 2024 ) 5 SBT3 PG5 T 110 1A BA 2 A T Xt 200 i 288 0 AR 35 PR 9 R R 7 7 40 A
(125 [A)5% S 2 27 71k FISHnCHIPs , 3875 5 S5 FISH AR 2S (845 B, H R BUE R 2-20
% (Zhou et al. Nat Commu,2024 ) 5 JiXF FRIAG 2 [1] 21 2 50040 b 34 %) s =Xl P 25 e
H SpaticalData 7 Nature Methods & A, B&TF i1t 58— F] 9 J& 19 2 5 5ot #s =R
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JPie T, R R T2 R BRI EBLS R A SR 2= T %R ( Marconato et al. Nat
Methods, 2024) ; Hffizh (NVIDIA ) %58 i BioNeMo 45 74 38 12 43+ A1 4H Al 2y G AH & 1)
DNA Fl1 RNA J§ 9 0] AT 259 o 45 & R A 47424k, 1H405@ ik AWS HealthOmics
FERREET R RS s ERE N gdE i, 2R AL 8 AT I8 F] Profluent Bio
KA AERE AN TFURAY AL 4277 B9 KL D 4 85 2% OpenCRISPR-1, 7EREA v, b,
. BEE . M. AR ELZE T 2011 AEBES RS BERRLFZH S TR (Se2.0
Project ) 7 2023 4F 11 A HBUS AL EHE, Sc2.0 HIAE & il REAY 230 16 Sy ik, L
R E Y (RNA Je @k, JRME T —FP 4 50% & 1L DNA FURERERE R, SR
TG BRI B AE H I AIIIEZS | KEERTEAR (Yu Zhao et al. Cell, 2023 ) . fuf “ZJAEMF 7T H
U H Wouter Scheper A G VERI AT & — I AR S —E 06 B T 4032k (TCR ) FEH
B T Z i f U8 TILs, S i B PR AL R AR 7 104 T 2l

BT E, 2024 4F 4, FDA Mg 254022 01 235 A1 [ 20K MRD (3 INR Bkt ) Rk
22 B R i DR IS0 I e v 2 a5 B0 0 e B i 35 A 12 Wi D T ) 102 PV 5
Editas Medicine 2\ F] 235 FH TAYT Leber JeR1ESESE (LCA) MR JidRY T EDIT-101 (1
VIR 4528, 75 14 A2 58 i —F NS S W B ocs, a4 2 £
JLE,

Pl b, VERATTR A v AR A SE R B AR, e R —AFZ B A i I R A
FROCAERHRE , TR0 . SRRGER S5y ke gz, JFIAFRSL R e & A o l4n,
Ph 35 4292704 2021 4F LT [H) 23andMe TIGIR T ;145 B9 3E BG83 7] Invitae F 2024
AE 4 AW SRR = M % (ICL) F 3k LabCorp DA 2.39 /235700 ; [FIH, i

( Bruker ) AR E A LA 3.93 /3 T0HY A WUW NanoString, J& 3 A EE R 3k 73+ Fn2s W] e
S 2D FERT A A ZS [ 86 (A2 . SRR, B8 il th S B — 2 3, il
WARTEAS 23 ] Freeome T 2024 4F 2 H 5 M & [GIZHr 0% . Quest FEIRHFL Y 2.54 {5 TTHY
A, LA QCT AT A 18] NIPT A ygs 56 RGN W FH A9 BillionToOne A ], 7E 2024 4E5¢ AL H
ATt 2.7 {¢RoTREE, A 10 {2360T,
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2.2 ERERTIHHRE . KRR

(—) WHHHKE

(1) ik B E 2T & B BORE AT, JER AR E M AR 7EZW L,
fRTR AT AR | TSR | AP EES | M A | A i B P SR E R I R T oK ZEAMA L
M FRREET R i E S A2 MR, AR W AT R T A o R R L
BARMTEA, (A5 XU, SRR AR AR . A BERE . I ERais . Ry
o D174 7 1 JRE S L T ) R B T sl g o B, 1 2013 AR TR DR i A S S R
Kb, K, B S ETTRBUFMNAEERMRAITTE, O RS BTERE . VR
HRHBIX s 2011 4%, [ 5224 i W B A B R BT A B R HPF Ly (CMDE) &Afi ( SHthiig
2[R K 04 DA B2 W I PRS0 o A g S R CAFSR B LA ) ); 2019 45,
BRI AE F AL Yoo S S« iy . WURAE 7 IR O . eAh, JEDEOARE
REER . KRB BeP A MR R, AEAMAEZT, SATHRE. Sormm. &6
A A5 I 52 B AR A 0 s BRI E AR 55 i T A M (B

(2) ZOUWIAE B AR AT 52 2 LR ZR R, A ks I 39 [R] AR B A
TR Z I R I S AR AR AR 2R, IR T 2 RN AL R BT 25
FrRsip e —geti il st, FHASIEAESCHEBI e A B AR 6 BT, Feille R s i
A AR IR 125, Bz MR GRS 5 5 RIS AY— TR, A% TRAS D7 T [ A
PR PR B 1 RGN A R R B IAY RAE 2 B PR s T, flE
FEIE Al [ 0T, T —E RO 3a 1.

(3) Al s FRIEFE AT ML BEA AL T T ST K- I B R B B, e 2E A
R A B AR BAE A A e (ERAE AR R PR B BRI T R
FAREATT A Bl RIS . JE DN G MO i S5 7 A A — e 22

(4) PEREEE: [ ARG I (IR RS AS SE 4, Rl T ol 1 T SR 1) 28 T, 4
RO T A, TERHT kAR J5y, RN —HUBT A A B AR P e | R A A PR
SRR BT, (RS R T AR b s BERRAY TR 5 i IRE O
PR 5 AN TE A o

(5) e G e FAnFE PRI FEBOR R T se 4, A6 L RIS 1Y il

P —
AR BRI EEE w o.net.cn | 29 |
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PO AL R, S PGSRl panel B BRFE RGN, DA B LAARKS J AT (1 50
TR A i A o [ AE Ll X VA SR DR B R Tl 5 1T AT SUSRE A 5055
R TG — A AR B s QBT O, A5 FEIE N LA 2 1 S Ik B s P R
AT LIS IR EAA o LAEAR Ny EEAT SRR AT TS A, Tt —E s i
BE, BEORS A B BRI AN SR O

(Z) AT sk

AR, FRE ST A TR S AR T HEAL P AT D, R b O AR W2 4 |
NRBARGEIR (A3 ) AR B AT M, AEY LA 2021 AR S0 R it
—Hif; F 2024 4F 5 A 1 HGE, BT ECH AL SR B A S R B TR B, i
AR, S AN ARRS LL AT A4 P A PSS 5 2023 4F, R TG 2 kA (58
TENR W BB AR E A BB SAC PR A ML pi g ), W e B H A& i B
T PARIIES 5 H B A R

(1) JEPREI Jy i AF B 3 R = i o T, SR E R A Moot 7E
NGS Jrii, # 00 B0 d {53 A K Panel—3k A ALY “AE/ N1 i i
FEALZL TMB AR & (nT iR 2 b F 3k ) 7, S8 i3l 7 AR R I 425 43k
RO RE A8 g7 (TMB ), X850 K HE T NGS Wi 3 H 3G 0 F iy
UEAh, Sk A&l . ERIEH | DUEGILH Y CNV-Seq /=M 7E 2024 455 — R B ik tt——
BT NGS BRI Yo o R AP YL (R AR R A0k . Beli e 5 . e 7 IHEAS G J2
AERB A (L DNBSEQ-G99 FRtt, Ayl bR Hh /1N o H (3 B 27 65 )k %%

BR T NGS HiARSN, #RFGE . BV . 96 PCR SHORMES) TR IR 1VD 7 i 3idtt .
2023 4F, HAEET RIS E AR NI FARI (PCx ) IF &JHtt—k A =2
(4 “ N CYP2C19 K o3 BUARG IR &7 5 [FIAF , B AR AR s 1 35 RIS U 7 i Rt ——
K HEBEYH “ A BRAF/TERT/CCDC6-RET KK 25K MHRF & (9SG PCR L) 7
2024 4F, T I TAMBARE AR 1 UF LI R SN2 W SR ——k F R EGE 2 W Sk
WMA CA125. HE4, CS5a Rl & 5 1 aE TS0 i B i G o P8 DUEUE S
D) & E R ——f PR 1 Y e (A DU SR & (R8s ik )7 o

TG RIS A R 2 3 AP T, 2024 4P B R DA B AR 0 (S fiETF R A
A B AR BRI B ARG TR B LA ), o, AT R A B A= i
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AREYBESFHIRI M 2023 45N ) 559 FIKZ 2024 AN 602 2 1,

(2) FEDH R R GYT 7 if . AR A SR AR OCBUR R, 2023 4F 4 1, Al
PSR Ze AT CAM IR 4 AE D P 400 (kAT ) ) I, IR A i A ) L R G4 o
AAE B ——k H IR 5E EAEY RS gmfad2—1a Fl gmfad2—1b FE PR G PR 20 R OR &
AF15-18-1 A= R 22 e UEF" 5 2024 4F 5 H, B4 IR 4 48 22 2 iE 5 Kk il——
e A TR FFARA B I N i /N (TRl HSE A Wy n e R G oK At ) o A, ek
WEAEYB AR, 2023 4F 12 A, B IEHE F KRR ERF IR LO AR AR A = 2
BVFATIE, #5526 ZZ A (LT AT o R LA AR AU 8 A S B Ae A7)

SEPRYT SR AR 2 g5 1), SRR E SR E R | IRIR T E 2 —,
AR Ry 3R [ SR BB S S b R 43 e v A i SR A, FE 2024 43 L S5 B
INATTENE R CHLEAHEIE = AP X SN R R B 5 | AR AN s A T8l 48 ) i, et
. B TUARSE H R SR R TG SRS R RS L AR FE RS W SR T
ARIF KA AF SIS T KO . X FRPNAY T2 et TR Qe 4 sk i
DNA F BERTREAT R AL YL M s BRI R ARG . [ 24 i W B w24 s 1Pty (CDE) 7
2022 AR RAR ) (RN SEFTRTT P2 i 252 5PN AR SR I (kA7) ) hBAsATE
U 5R B DNA #5676 10ng/ 5N, DNA 583 R BEAY K/ Mzl ZE 200bp LN .

(3) JEPIG RO . LARER G ORI Z O BOR S A, IEERAE AT
T U I SR A 253, Ao A i I B RS AT T, O Al
SRR R B, dbat. B SO0, R, HUM L EONASEHLEUN 20 B LT
WARFFEOR o TR RS BRI A E R, 0 ARA AL R RS A G IR AR
ATRASIE B, 2023 AERHE AR A AR B FE S H AR A S5 SRS (BT 51T
) 7 DL BT B

(=) BREE> PIRHBEE

Y TSR P B AR AL T A RIBTBL, FEBORMEARESL T LI o Bk sl B — 20—
GHATT G B LU S HA T 37 2, 2023-2024 4E TG H AR 10IE E PR . (B R AE 88 1y
VA A R RIS FRHLFA e SR AT Sz B0k A e 1, B AR ek R AR R S AR AR it o TRIAS,
FE 2024 4F 6 F, PERE = K325 B TPO Z BRI L 23k S, LA AL 5t e g 5e 5 o B

[1] http://www.nhc.gov.cn/wjw/fzszjg/list.shtml
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ML 500 1270, 890 /LTy MR R R, A AN A= Yy PEIE ) SO B 5E, e
S MIaHBEE L P RAE AR

FEA AR, SR B AR 55 05 T B & o FERERERE PR 2416 4] (Se2.0
Project ) Se R T, T ERMEBERIN e BRI BE . AR R AR F T Be 55
MBA A ERNIRI TR 2 5 75 13 5P @Rkt 526, 45T H A
BB Y5y 22— FRIE F2 i B A B PR o A ) [ B bR o A (1SO 20688
2:2024 ) 5 2525 BSR4 Minna K. Karjalainen P84 75 Nature | & #6855 13 77 AH9TE
PR AE 5 2L SCBEIF SR, A BL T 400 /Nl S A SE R 7 S R0 E T b T B
R PR SE AL

BORRIH T, 25 G SRA /B 25 12 | 8 RO RS . SR gt AR R i At
BE T 5053 W0 P 1) P24 I 7 1 5 PR A AR A BR T 3] 8000 genes/cell, HEIR} B sl ) i
FERTRIAL ST A A R AR Be T & T RNA AT KR BEEEURS HES A R2
Wi A T H (PMID: 38981481 ) 5 THAERFA A Bt 98 N A AE Science Z4 i R FRHET
RNA #% B AY FE [ g i T H. (PMID: 38301022 ) 5 Hfp3H AR K2 M ATE Science 2236 % 3 N ik
L5 R DA M A B T 100 AF ) = 4L AL RS (PMID: 37676945 ) 5 H s (4 24 23t
teizlsr2s . hEARED ST M2 . R EPETIZEHEOR L RKAFRE SRR
Iy RIRAG T ST A L 4R 2023 4R 9 1, T =5 & AR LI A TSR A S
WFFERCR R, BRI A 25 G BRI Bl O A BER . A HLIR . AR IS A e iy R
SO AR S A E 73.919% F199.98% ( PMID: 37656460 ) 5 Bio—Rad Laboratories % #ii
A R FERCT PCR A= 5, FE o0 H AR K A AR A Al e 2 56 R A 41 il %
FREHY Y (BDA) HOR; RYImA Y ik BRBAZ A AT & 2 8 RNA J5A 2458 H R DART-
FISH, SCHlAFIRAMTCHE RS, W] DITEROR IO AR L i om 2 BT B
T R R O B B (TR A 025 LBP ) AUP1602-C 677 M hR 2 15t 97 1 8 25
Il RIS I 3R AL ; 458K DeepMind 5 Isomorphic Labs BEGHE Nature 2435 T & A0 fofr A\ T.
BHERRL AlphaFold3, REMEXTE AT, DNA. RNA., /NopF . BRI RTTE &Y
SR T ELUERR PR LA K-S (PMID: 38718835) &

PRV T, RV R — R S e KRS (8 e 7, PR TR M A8 - TR T
—EPEE, FEETTH, LR R T2 W AR AR W S AU LT C+ RRRNTE . Ll
AL L RS I 1) 5 S 0 A= W 5 i B A8 ATAC TR s L VRN ANRE RA YT BRI 2 45 3¢
FHEACTCHRALFE AN Pre-A FEIGHEY L MG TRIETE 2023 AFRIFR LG 1012
TG, GARFFRRRHE . TRNAY) . ALY ARPHE. FEREERSTY . T BB i
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F 8y REFREMIVK

e R . B EY) . WUREE . TR R (BRI 5 ) o SREAREY (RIS )
s [FIEF, WP Ak Mh A R W B T R AR SR, B R, BRI R D
{ DNBSEQ-G99 #iAtIF A MK % CE NilE, SFTHEPE Prepaire Labs G /EZ A M A &
{38 A DNBSEQ-T20; {HAR CTEME, EWARZ IVD 2wl 7EA 7 B Ol 7 FF
K, WEMAEY) (ABREEAY ) | ZRAY) (SIS mme )« FEmAY (ol
Sequlite Genomics ) . WA e ( HHF, KMy ) . BE (A, LHITF) F5, 2024
AT R, TR g e PRSI Sk A LA R I A ) 50 T — S ML T Y, S A Al
FREYTERL 3 447T C+ ReRlSE s B / L kE HEB 15 51297 A R SRR L T 2024 4
5 HSEMACTT CReRGE s B4R, DABTREIR & 2 412 R ) rh BRI AE fin 58 U2
JC CHBRSE s DMRIEC G 245 R G I 4E G e il B FER%E

P
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F=8n NAHR

3.1 £E5#E: 2. 7al. EJLRERELRFZT

WA, SRR 2L, TREFA A TSRS T Y, AT S5 G
KBk, [T B ARG R | RS WEERY . A SR ERE,
SR AER AR BRI (A S BOU . IRIR T . B LRI FIAET 1Y
FEJFEH ) ¥, FREWE 2035 4ERT R 2E A EZIRLH B, 2022 A5 A H B KR EL
B (=0.60%0 ) , 2023 4F A2 N T4REEFEAIR 54 J7 AR 902 JT N, T K FH K F -1.48%0,
P E AR, BRATH AR BRPE I T FOR BRI B FH UL

J7 A RS B I AT A B | A AR AR AL Lot A S R A, R
DU F R I, Gl 2w/ T T A . R HT DNA AR (NIPT) |
ﬂﬁﬂ‘ﬁ/\ﬁ?iﬁ%%é%iﬂl I (N PGT ) | HrAz LA . JEPRNAYY (a1 Bl iR ) SR H

RES S RRALR GBI AR SPAR R, WABFAE B3 HE, Rk EEmE, BAEZEA
AT (1) BRI P 1L ﬂEﬁJF‘ﬁﬁu DNA R0 (NIPT ) . FRAGAE AR I8 A% 2746 U 2 AR 151G R UEA
e A . A% KIURFEIR R, Az LI R A R 517 2 0 A A B AR I B g I
RN, R TUERWIZE IR A . B 00" KU DAl 5535 5o A0 T 2 VB AE i A A

B 6: EEKASHEGRERE

Tk % S ERE RN A

CE A AR Bk T ST A B ﬁiﬁﬁgﬁ% o
gy PEUBFREARE, FURRGERDE, WAHRRE TN N 2
AUV REHER ARG, BETE AR LA, FE R E A
A LA R RS, RERRATRSTBELL, U B LE
SHHE AR RREDIE B, Rk R AR, 8L

BRI LR, PR R E 57

FERE/ ERE

[ (e FS BT EBOR IR AN DI A R RE )
[2] FERBE L (FREH AR RS

P —
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P A 22 ) A B R DRTRGEI ™ ft_L i, L R 2 A RO A T i o S A B
AEER , DB R AR A R A 7 T AR5 B —E I AR, AP AL P S BTN T .

FEAME LA Myriad Geneties (MYGN.US) “ffil, 2023 42351k 7.53 123570, RIHLIGEK 119%;
Hrh A E 5B 1.51 422650, R K 30%, Myriad Genetics T 22 58 WA 2K 58 35 7
HE, T 2016, 2018, 2024 4E73 BN Counsyl (AEFEAGIN S5, 3.7542550) . AssureX
Health ( #1285 2548 %, 4.10423550) MIPG ( MRIRAARIG R 55 ) o B Te A= wiriifi
A 5 A T A LS A First Gene' ™ #ER F 2024 4F R 245K 2025 4

A DL A R EE I R, 2023 4R35 43.50 1270, VAEEEFIE 9290.04 76, H
A B AR S A% %S 2 —, W 1178 427C, Rl K 5.55%, Hid NIPT {443
SRR, HEA R AT A I AR A ) Last A% 9 6 DR O 2 b 55 B O B R (430l 42.45%,
45.52% ) .

TEAEFE AR R AR AR 55 B b R b, e 2O A A fE B S Nt A2 B IR B
Horb, At B B B2 A H ORI R R AE B (Bl B sl ds ) 5 NS al
EE EHEAYIR R AL (R SR BT SRR

3.1.1 ##HHE
(1) FK

WRIEGETE, BILFET-F A 20% A F AL (&R 8%0 ) (Callum J.
Bell, 2011 ) . OMIM #it4fa 2 i s & & SRS S AT 6000 A3, REBEGE . BUReiEok,
AN ASE 5% 1 BRI PR 6 L 1 2590 ELAAR B 5t . 4R 2 B0 L DR o e il B B PR
PEIL R (1000 AxFh ), AR H UG A & B, PRIk, 384 35 PR AR R % B0 A5 4
HOHE,

(2) EX

P O AR T AR A T (PR LRGN U % 5 SR AR T 2 — 0 AR — 4™
JEBN P , N XU Y R BIMERXUBSE AHE , A2 / 2R A A B PR RIS A A 2

BRI A A O e O A U G PRI R X BB A 1) PSR, BE 2 iyl R 2
$0308 1o HE DA N AT ROT AT AL EOW A ni i A, R BRSO AE S i, LARCHCAI A=
BB EILBTTE AR, 48 SR TR, BRIk AR GeE

eneclub.net.cn KA FTB 28U
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2024 A [ AL 2 2 IS W 0 2 B IR IR AR 2 2 i PR T8 A% A8 A% W5 ) L e 2 i 1
T CCEE VRS E T AT ROMEST, 8 I A AR A (AL G AR BT X R BGR A
T UL EA I PR U S A S P A, 72 3 A A it A RURS A B | 3
HATHEAMN A

(3) MH

oAl A AN AT LB IR 22 -EHARAR, fE 2017 ARRTR RIS S AT QT
el 5 AL AT e 3T 2024 4R 3RS R R Rl B i A 10 7 AL

EEERER RN ERER

® 1970 %, XEMine k&KX K FH BB E Rk KA E Tay-Sachs Disease
(TSD)¥H# fiE, e Mik(FHAAB METRARNTEFEGELREDETE

® 2008 47, (EEFREFMEARAF S (ACMG) HEZK A AR 9 Frtth
i B 3 A O A

® 2011 4, EEFEE A IR & B BA & AW % NGS Panel #AT 3% 4 76 5 o #
fii 2= (Callum J. Bell, 2011) , £IAHEH 28 NBUFR L ;

® 2013 £, ACMG K i x T /=7l / 2 ai #t 474 & 4% 4 # §% & ( Expanded Carrier
Screening, ECS )iy = W1, Bl )\ 3t — TR/ 4 & 2| % Sk , A8 WU ABES J& B R R fr A%

@ 2017 5%, ¥EHUEFREN¥4 (ACOG) XA (RXHAE¥H KRN EREFF
fid) £7l3w, RENAGNEZRERFARBEE FFEEH, HilZ4xtE
WIEKT 1% W% Ladtm, FRIEREAE. BFEN. B K KR RELEH
BA, U4 96 FIR A 5

@ 2020 F, (FeAFHLE) AAETRLER (RRERERERY BRETH
i 25 By 3% A5 K1 )

@ 2021 45, ACMG X #i (X TDNAWBRRABHEYHFEFN) ; FF,
ACMG EEH W (L ehih X £k REFHHERE) FRE, Lo RF
g R REZRGEFHFE, WEEFFMEN 1/200 th 2 FH (@1 X EHKF );

@ 2024 4, REABMRERRAKZBEWTHHEN L F IR, P EBYRERD
SERRELP LKA (HAMNAETABNETHHFEESREMERLRLRER) ; F

3
AW =%
-
Xt
.a,\.
I
pres
4
W
&r
;\‘Y’
<A
pres
dr
=i
& 0
%
=
A
o
RS
R
=
P>
>
v
S
S
e
=
k-
S
i
pastt
P
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R A Ui A 5 [ 45 Ak ) 5 B A LB 2T R O 4 SR, 2 T o 2 i S
AR FEFRIE, BN YL O URBRPE RN X Bl (i 45l 2 0 A A LAR B i
ML, 2024 AFHEGE S AT = IR G0, IS dh B PR IEA Z RS T ARG i e K5
GEH

2024 4F = Lo 3R, REIIEAR A T A ) T E A, REORIEAE R RE. R
TR B A O A PG A R s e LR s 2] L 2R R R TR
SEHC TR RRI B AT AT . BRIEZAE,  (ERETEEHRE AL ZI0R) iR M Zr a1
A iAW TG A SRR AR N o XTI A A B, =R e A R A
SRR . BN T I AR | R SRR W R R ke X B
B BRILZAN,  (ERE TR BT AL R ) 1if HO AR 1) 182 A A A i PR
A EER AR, R RS f e, SR, R REOR T, &
BRZ % ACMG/AMP [P35+ 53 bR HER ClinGen AYHHTR I o

H AT L5 E A DL NGS HAR 3. 2020 4F—IEFXF 10585 X2k A 38 1= p i)
FAAHEAT SMA - H 0525 BYAFSE (Sumin Zhao et al. Eur J Hum Genet, 2021 ) , HESZ NGS X T
SMA 547 0 A 0 Al AT PERIERIPE s 505 PCR. B0 T 25 2 5 R 4 1R800 ] T4
WA TR BIAN, KRR 2= — B I B2 Be st A% 5 7 B2 0ol i 405 PCR (dPCR) HoR
OB P Y RS I T BOE LRGN SMA. 2407 BIHEHF &, 2021 4 DL B BE R S LA S
S INFEAR N R rR T 4 5 i e, AR AR I A g R (TiGA)

(4) 72l

ey B A AR A 45 Natera, Myriad Genetics, LabCorp, fERIED | DI HFEA |
DURRERYY . FEMmIEN | Lintiik . miEY . 3RS,

o 7 0 A A 2 i EL A AR PSR AT, 0 R O s PR AT IHIE | I
IRUA B A2 AR TE DA Bt — 0 i e, EET, 4 & i A 577w i . st
| TGS AE N L B R 55 2R A P S AL A R IEA T TF R4, AEBE & AR Bk i
THEE, AT EREIGES KB, 45 2023 AT, HRIEH W #EH &
i AR 55 SO K 24 42.45%

RS Bl # A i i e R, HEREE R IR g B s s — 4,
JE PR BT B T G SR R s 7l b, Bl T B R A RN 5T 5 B ) R
A, A A O IR A I E A . 2024 4 1 H, Invitae & 45 5€ B[R] Natera
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WA F R, W E A MICA R A, 3 AR Y 5250 1300, [H
A A BE 24T 2022 4E3545 2 /270 B+ 3Rl

T B E LRSS, 15T A O A T MG O A A B 2016 4R, g AR AR I 4 F
Counsyl X 346790 4 KIAMAT RIS 94 B IR AT 28, 76 JAMA EFISCRR ™, A
HRRTET 9% F 55%; X 51K Grody BUAZE 4 SCEERITIE Y, - I 9 A HHEH A
ARG 5 %5 T8 I8 ELE T A0 I PR E 1 | AR SE LRI 2 i A8 (i BHPE T )
e i R H AR R ORI (5 SF 3R

TEHEA A T AL U, AR BOCTELL R T I

ONREW: #H—FHRUMFRAMEAL, RLEweE., R#, TENETHFE
FF s [F AP T S BT S BOR SR # AL

OEXEMT: M TERAMNES, HkMABETERY, BHFHE5HRBEEN
AR, R R L B A LS R RS R R i Rk
FE, ALY, ERER, HEEFRIXEELRGET —FF8ME. 5 mENEHER
BRGHE, B5ERMERERRME, HAFEERENFALES . FoHREHNE,

OFEEME: #—FRNEHHFEMAIH, FRHEELE, BFREANGL2MN
A X T O E

3.1.2 R HEN R A AN
(1) FK

R4 WHO 2024 A 1Ak, oA RAE X R0 L s am . AERESE ) | FRERI5 4
A A EYIERRE, AEAE (B BYEATIE ML AT ) mE 2R 1/6 1Y
WAL, FRER T2 2012 4F L4 CHEAZZAFT IR ) BRKREAZEAR
A AEGHE 5000 7,

fifple “ANREAE” MBI 2 X2 — B A FE ( Assisted Reproductive Technology,
ART) , B35 A T #2455 ( Artificial Insemination, AI) FIE S 3745 — R IG F2 A (In Vitro
Fertilization and Embryo Transfer, IVF-ET ) S5H7K

[1] Imran S Haque et al., JAMA, 2016 Aug 16;316 (7) :734—42
[2] Wayne W. Grody,JAMA, 2016:316 (7) :717-719

—
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Tt Bl 2R PR R A SR s N TR HOR, RIARIORS + 5 i o T B 1 il 7
LEATEIEN, T 200 Z4ED18, T 1875 AFFE S B R W ; IVF-ET MFRZ s 2
JLEAR, BISRBUEF MO )5, SAGTERIN AT TR F g &, HEERKS G AN
WRIRTAE T E N o IVF-ET LR THE AR =5k B0 A 1945 FIF IR AR RV 5O T
1959 4F B SEIA T HIRSNZ RS - IEIRASAE ; 1978 4E WL E RG24 5K Edwards 5107 FHEE
A Steptoe GAESZIUE BIAR IVF-ET, JERTA 20 %ER ;. RIESH— Ml 2 Ltk
F 20 4l 80 AR, ARHE WHO Fiflh ", Atk At 500 J7 4 L EE i A A D320 55 1 0
Tt A

(2) EX

eI RIMZNE - IGBAE R AR TR B A S Bl X Y ik iy | PR
WAL TR R . T B 38 1L 2 RS R I BOR 28748 . ARZ= 5 CRBJRFE A B
SRUET . ANBHJEA R E A R, T RRS TRE ) AF ELAT B I8 (L2 PR sl AR 4 i
U (HLA) ECRI I, SEF 7RG A TT 5% 22420 ( Preimplantation Genetic Testing,
PGT) , RIFEREFNO8 255 1 i 0 R iG & R Z BRI A SV R 364 T DNA AT, 3T i
v A UG AL R 14 J LA R 3 (4 IR IR IRAE A 7, BRI ERk o F SR T . stk
HH A= Sl A5 XU 2,

(3) #HAR

MR A FE i B 2 B R W22 57125 (ICMART ) 2017 4E195E X, PGT 434 PGT-A (3
ALK PGT) . PGT-M ( HJEPRYR PGT) Al PGT-SR ( Yt oA &5/ & HE PGT) . Horp,
PGT-A X7 HT I 4 PR PGS (RBGAE AR5t % 045 ) Xf 5, PGT-M Fl PGT-SR i PGD
(B AFIIR G20 ) o A aus, LTSGR PGT, AN, i - mf L
55 IVF-ET Fi AR B S L A —X, U IR S 9 B0k i 5 (1CST) HoR A —
£, PARH POT FAR MR LA = | SR A B st A Ao I A 8 IR *ﬁ/\ﬁu%lﬁ
W (PGT) | FoRTHE AR (220 % st g AHOCAE S ) A Ja i A4: L& (Gl WES
5 WGS KAL) o BLF 17 LA PCT MXTRHITITIE,

PGT I HE AR S 459G IRA 2432 FISH ) FEPRE F | i 1l w0 7 | PR 5 R 45
5 A A B A RGN A2 O DX RO . SRR LL I S e ek (RBAESE ) SRS .

[1] https://www.who.int/news—room/fact—sheets/detail/infertility

2] FRAGHEABTIEEI20T / i do R 54 (2018 if0)
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E=Fn NEH=R

7: fKSNERE - ERRRB AT 2 SRR BN BTREF RN

HHIIT S BB

A A
A A A

PGT CNV WES

i a3

> ARSI
,,,,,,,,,,,,,, > BRHE

S B KRIE/ MEETBREEE
(4) B H

PGT i B ML S SETE 7T LIE 15 1937 4F The New England Journal of Medicine ( NEJM )
FR—5183R (John Rock, N Engl J Med 1937:217:678) , K JE%| 1967 AR Be it ] % &
( Edwards et al. Nature 214, 576-577 ) Fl1 1987 4Ef Lesch—Nyan ZEAE/NEARAEL ( Monk, M.
et al.Lancet Lond. Engl. 2, 423-425 ) . PGT #2517 FH T A S A6 20 35 PR g A e (o A2 43
AHIEHENT, Elana Kontogianni T 1989 4F S T X WiH A, I Handyside 55 AT 1900 4
1E 2 I R 3 & R 7E Nature 3T ( Handyside, A.H. et al. Nature 344, 768-70) . &I [
1990 4FFFJ& PGT SPEAINIGE, 1999 AFFFIRTENGRIRE , 2003 4EHAFIGRAEA o

PGT SR —/INE e A P LB A, IR AR AP R i B A A
TR A BRSO RN, L5 P2 UM BRI 3 e R DO . AR F b a
(human leukocyte antigen, HLA ) BCRSFIG) AL, W TG . S S 4l B AR A R G
SN R S SBAEAGIN 7 A A0 R MR 57 A S A S M S AR R B T2
R 7 7 A e XU A JEE o

2001 4F, FERE DA AR (A A I HE AR BIpE) o 2024 4, RIEEE T
A AR RS A R I BRI C b T Je Al By A BB AR RN i N RS TR B P LA
Ay (ZE 202348 12 H ), REZLHLHETT AR B A HEAR N EIFHIAE 602 K (M
XF 2022 4EHENINT 43 K ), Sl B SRS FPEM BRI THLIA 29 K (15 2022 4F TR ) M,

[1] (ESthiE R A\ SR AT R AR B NS TEMNET AL ) (2022 4F 12 B ) (2023 F 12 B ), I04hfiER=]

MARErE s ERE www.geneclub.net.cn /m
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ERTWESS (2024-2025)

FET LI B PCT IR, 1T 2015 4E R R D204l fil e IR 55 w) A (o6
T S A FE LR i e 2 e 5 R A A R i 3 A2 2 2 W PR I a5 TR 3@ ) o
2015 442 PGT Ay AR, 753X —4FERFTE (2012-2016 4, £EH7E 2015 4F )
PR EM RS —BERE . TR S LR (S IIERGIE) | Lt RFE =R
bt (SACHREERGAE) | A aEr (SCHRERGE) |« B BRSO R e
F e SAFIZIT PO RS EE T A PCT BN FH Tat il A 2 Lk .

(5) Falk

R A B iE A~ A 3222 phy A B A R B 1) 2 A 4R AU I R 55 . T
ASLBEBE RS, TSk RS TS AE LA S BRI AR B B SR AT, 2 =005 5 PRGN 2w o i
B R 00 2 m Zmd At PGT 57 &

2024 4%, g, VIO IR NSSE . HONSEME AT, RO B AR A I A Y B
AR AR, FAE 2023 4, 650K 16 T B AR SRR I H 99 B R H 24, ik
A S — A R B AR S BRI PR LR A HLIX

FRFMER IR A TS L2 A R AL Vitolife . Natera, DUREERYY . FPREIEH | 5
FAREE, FEAML Vitrolife 2023 4R 3.36 12.357C (ALK 9% ) ; Natera 1K 10.83
{¢.3850 (TR 329% ) 5 EI Al DURREEST 2023 4FICA 2.08 427G (Al I 48% )
B AR H (2024 4) WTHEN 5.42 /CHETT; ACHEBE AT 1Y b e HERE R R B A
BRI T 2023 4F 11 HAE FIIEME RidEA T b iTdi 2 e 58 (R 2023 4F 5 H 58 i D+ 38 RlT ) .

2021 4FRE,  FRBAAR A T 35125 2 RS 4535 e A HIOR SO i sl A Gk 45 il 2021
SEAEFIRITHOR AT Vitrolife WS4 IR G A AT 15t A 22 Kl 23 7] Igenomix I-H7 3l 65% HYE
W s 2021 4 DR BT IOW B R IVD 24 w] B AR 2022 4 35 [F 2 Mgt il 55 2
Kindbody W 3L K 40 2% 8 7] Phosphorus Labs , T & IR ARHLA R 844 2446 0 Ay e 4815 &
il 55 .

FlE 2023 A AT 902 1N, BAAEFRAN 1.0, NERNEFR 10%, % 30% 1Y
BIERAGE, FEN P S AP LD B A, P IR RR AR A T 5 A 2R R I 1T 37 A 24
2435147,

T RBORLLA DL 7RI T, IR A RS AL A 0 M 2 R g 4, FLARD
FAMBEIE R AR BE AR o e A SRR L, A J2 T AN W R EVRL U . PRI i 3t
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. EIRESRAT S BRI A AES , M B AR S AU A B A A AL s ARGk SR,
S5 AN . IR A BORR B R L ERGUERY R R [RIY, PGT 7]
TERIE BB (ENERATITAE) |, @& EHE— PRI (BIands e mixtIea &
PREEEOLARR I HERRTE ), SEINE 2RI RIESE, #E— 2P R A B 0] LT =AU
EEILRIBLA

TENRREAE A BTE AL A IR, AR HBOEE LT i .

O AREW: HHEEMM, 20 TNF (BHR=ZAMF) FEARTFRH AR, 2023
F10 A, A4 el b A = RO r sOR oy B AR R AR e A\ AT 1R 2 M EOR B X L
EEAWAKRERFFERY £; 2024 F5 7, FILAFWEE —ERAEMEFFTON
FA KA 7 PGT SR ko oy LT 1 Gl X & W R fRALLE = 4 RAE (FSHD) &4, #
By — ML EPRA T — A REEE,

ORREW: IR, FEREENH R REE L0/ BN ER; B, ki
PGT LA 4 55 15 Go 4 By £ 7E e k&

OFZEW: ¥ AELMTURME PGT B A F N, RETESXEMBK,

3.1.3 oAl 7= 7 & E A
(1) sk

ARG P R AL AN 7 ik 3 SR T 2R I A LA B AR AR Cn=Fok el ) SkitaT
RARVIATAE , AR MR AN i R SR / ™ XU, i HL A 2B 55 A LA A S i Ll v
FEFRIE, fnad b A Shpa piE R N H s B A SRy E By =, M) 7 A A 2 MR A AL
Pl A B RF B, (IR EAT S (2019-2030 4F ) ) 42 3] 2030 4F 7 Fij i 25 R 2
ikF 80% MU I

XL = A AR I T35, NIPT Jof . AR (RbkoRIn ) | HERRPER (B
Y= 93%, F5tk= 99%") , ARG K 250 45 o XU (R A B R A8, ]t A
B ZET NIPT 7™ RIA DN 7 ik A R e 2 55 N B [8E = 9 4 S vh BRI R A 2103 e, W2
T HEHRATA

[1] Diana W. Bianchi et al., N Engl ] Med 2018;379:464—473
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(2) X

T 7 i e DR A 00 A (el BRI T Y e S LRSI O P s R RG22
—, SRR AT R R AR A i, R BRI T TR HA AL B T2
ZHEMH.

Te A 7 A PR RS 3 BT i LG4 AR R AR B (9 081 DNA KR A, RIF NIPT

( Non—invasive Prenatal Testing) , HBETEZEEXT 21- ZRZEAE (FRIREERTE) | 18- =

REEEAE (RAEARIREEAAE ) 13- —ARZEGIE (MARIREEGAE ) o NIPT iglhi ol NIPS
( Non-invasive Prenatal Screening ) , /R E—IfiidrHAR (AE2Wr) .

8: NIPT REE

Maternal
Bloodstream

XIx@X Fetal (Placental) DNA

15 B 3RIE / https://www.stgeorges.nhs.uk

Rifi 5 I IR T R R LA R FEAREAC, T Hy SE A 2 2] NIPT-Plus (i H At 2
AR H S A R [ R LR AR )« WES (24 FAHM)T ) %, IR
NIPT by =517 F)3A

(3) M H

NIPT 1 BRI A ™ ) RS DB A Al PR ST B G 9 i, B A R B
A T2 20 4

RRAREE AL, KA 1997 A EE T SCRS2 AW (Dennis Lo ) #d2 Ak B IASMA
MAEFRHAEAESR LIRS DNA; 2008 4F 5 5t 20 FIHTH AR K271 Stephen R. Quake #{#3%[7]

EEZE www.geneclub.neten  FRIERE ALK
sz eamwns LY wiroroc N
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JA53 IS HEAT T BOR B IE s NIPT (9 5B PR S B 7E 2011 4R 3 2014 AR5 7E P E | e
BRI 22 350 4 W X EA T, BIAAR B BE T = B A th B T — 264385 2014 4297,
FE A 25 50 W B B ( CFDA ) M4 NIPT, FERLE IR DNA I i g BRI 751 06 2 1
CFDA {1, &7 E 5 A FIit R A 5 25 0 x4t s 2014 4E°K, CFDA A B K NIPT
HMHIE; 2015 AR E K Tt Zedi bl 74 108 K BB vl LLIF R NIPT (16 RS
2016 IR E R Pt &AM (O HIEA P I RZESNE MG LR DNA 7= Fiii 4 512 W
TAERESN ) |, FREA IR NIPT B A E TR

FER TS L, NIPT HEG AL R m 0 21- —RZEAIFE (JBIREGAE) | 18- =
RERBAE (BABAEICERAAE ) IS 13- =ARERGIE (MARFICERAAE ) I3, IEBEY R
oAb g %50 B 58 DAL Rk / M Z 2R G AE (NIPT Plus ), ASKA 421 |
BEUR I R S5 IR AL 25 R A Ve 6 o PN

H T NIPT 74t 58 2 /0 Mk 60 A4S E G F3E, {XAE 2019 4E HL A NIPT {i FH
R T9%, 7220 46%", EE 20%-50%", Ko ETAL IR E O T 4000 77

W T H A EE A E A 25035, NIPT IE AN A SEAHZ M & S 2 7 AR a2,
OIS AR P, 2015 4F, B HBIRRBEH T E AR A Y R S RS i) 4
RSB AEES (OKP) A 3Rt NIPT 5 2021 4F, 35 FEH HA T4 XU 1 4240
(%) NIPT ZH ASEE B GEREORIS: (UHC) o FE[E NIPT 3% H1292h 300-2400 T, H A2y
1500 5T / ¥ Herbr, 300 7807 MHHLIXCKE NIPT 49 A 2024 45 28 GRS 50 H B Mk . %
IIFE 2013 AERRJEAEFRENS NIPT 9 ABER, [ 2021 455 NIPT BRI KE] 10 R4
maER, WYL R, REE. RS ) A5 & 2 A 9 22 1 S SR A A4 NIPT ., Tt s
2019 4E7E 4 E R e TP R A8 20T wi sk N i & SR H , AW HJH 30 2024 4 4
L H, Rttt 188.8 T3 AWK, 3 1E 42 Ko Xof i [RZR AN FIWT ) [l S5 04 T 2
WO, AR 4000 A3 H A BB LI A2, 2024 4F 8 H, TLIRAE KA XS NIPT
PEA AT BRI B IE A o Ho D) 345 STl m BRANY, 7 SRt =l & J Bl A AH DG sl

NIPT % BRI E 2

@ 1997 45, H# X K% F )5 ¥ (Dennis Lo) H AT A B MRS LY 243 4k
JEl o fn 3 Y Zefe R PCR 43 8 77 3 WA 7 2243 4h B M 45 35 o 77 4 b )L B DNA,

[1] Lore Lannoo et al., PRENATAL DIAGNOSIS, 2023

[2] Vardit Ravitsky et al., Annual Review of Genomics and Human Genetics, 2021
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® 2008 5, )8 A I H A £ B Frfn 4 41T PNAS Bk A X &, £ T A#HM
AT B R B At 2 DNA JF 7] ok & LM L 21- = 1R 48 & 4E (doi.org/10.1073/
pnas.0810641105 ) ; 73 48 Kk % 9 Stephen R. Quake #{ % [&] ¥ £ PNAS & A T 2 L A&
R, RETFERENF KL T 21- ZKGE AL 18- Z KL% AAE LR 13- Z K4 A4E (doi.
org/10.1073/pnas.0808319105 ) .

@ 2011 %F, FEAHZKARTREEN AL KAR, Bt 753 4L 21- =
BEEEEHATHA M NIPT (2-plex M, 20K >3) , EHEE, HEMTE
AT LW, KILNIPT &l 21 = R AE L8 RBUE 7 100%, 4HFMHH 97.9%, [
PEFMAE y 96.6%, % 24 98% By 12 N ML BT (doi.org/ 10.1136/bmj.c7401 )

@ 2011 FAENIPT WL, 3 A, MHA LETEAMET HEREREERE
Bt NIPT Il R 3K 5 B9 NGE; 8 A, HF# T B & 6 NIPT Is K4 0l; 10 A, £EIIA
NIPT b 7=, 3 f 2 25 3 X, 2| 2014 £ £ 48 31E 60 NE K (doi/10.2147/
ITWH.S67124) . 20102014 47, Ul F7#a . Sequenom, Verinata Health, Ariosa Diagnostics .
Natera % 4>\ #H 4k 5k 5T, 42K . Life Technologies ( /& % Thermo Fisher ¥ % ) | Illumina,
Roche % E 3k # % NIPT 37,

@ 2014 £ 25 K NIPT 28, 2 A 98, F CFDA, ERTitEHALH (*
Tk lg R E BN FAEX = R ARG E ) , FR NIPT & Kk Kol M
BT @M~ B iELl; 3A, RERIHZEAGA(XTAEGAELZANF KA
R R R AR H IR TN E) ; 6 A 30 B, %AZEEKERE G NIPT 5 K
MHE, WEENBREXENTFIE RO~ REMIE; 5, xLEH. HEELY.
U1 3% ZE B9 NIPT 7= 5 A 48 3k 4o

@ 2015 F, # L FRERIWZEEBEZRAM (T EGEEXLENFHAIGK
BB B TR E ) (¥ Rkt #. NIPT, PGS, H & NIPT % B # % 1
BAAFEREE, HEAY, ALEE, RiEhE, ZEE. HEEFRBHIE)
ERTitZA4a &4 (X T il & e @ & & E N7 75 ff & 5 2k K
PR A TR /) , FHET T A E 108 KIE 7 LA B NIPT 891 KX A .

@ 2016 F, RERT A EZHNTEA (X THEHFITREEINE ks Lk
B DNA R & 54l TEMdE ) (ETLAE4 K [20161455 ) , MH4ELH (&
5N E G LU B DNA PRl fi & 5 D AME ) , MAFEAMEERETEAN
Il /KA | NIPT,

neten  FRAPEE B8R
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F=En NEH=

® 2018 4, HiE 48 k=¥ Stephen Quake LI F & A1 X E A, FITM E KN IF S
RNA( cfRNA ) 7T DL B 7 € o e A7 B & A IR AT F =), v 4 M 5 7 40 %4 ( doi/10.1126/
science.r3819 ) ; [E# 3 T cfRNA, Stephen Quake A #f %% & #] RNA £ A8 & 1k,
FLLEZ 16 B Z A0 TN 243 B Sk F R 69 XUE: (doi/10.1038/s41586-022-04410-z )
ETWARRELT Mirvie A7, FH KA 9000 77 % 0 HH#H % .

® 2024 £ 1 H, #Er A e+ 7 A7 Nature Medicine F 5 % 7 #r— X =4 — %4
PR % PSR e R AT R R, BN S AL R M KA R 2R 1,090 4
NA B RIS Z A Fa i E DNA, iR L kEm Lalth kbR iFEaiEe
EERRE, ek EREfrmEermft koS TRERENELRETR, BIL
WAL R HEEET 60.7% (doi/10.1038/541591-023-02774-x )

(4) AR

MUFEE [, NIPT J23 i 46 0 BF PR S0 1 i 2% A9 16 JLIE 25 DNA (fDNA) , 4307 L
Pt (R IE ALY TCR] DNA KREE AR . FHXHE SR =1 DNA Kt (7EAfL A= 55
WIR AR R G LR B S5 KRG, a2 A E R R sk BB, K5
i FH G L ARAZ I S W R B A T2 ) o

NIPT  FH ARG 45 2 i B LI (NGS) R4 3185 A (microarray ) o H:
HNGS S5 35 5 A5 2 KB 3 . Tllumina Al Thermo Fisher, 45165 A A il 0
5 W4l Ariosa 1 Verinata Health, Ariosa 7£ 2014 4- 8% Roche L) 6.25 125700, J&
Y Verinata & 4 % FJF 1A, 2021 4E 8 Roche H £ 45 BioReference; Verinata 75 2013 4 #
Hlumina P4 3.5 /2 E 080

RARE B EREE www.geneclub.net.cn
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9: NIPT 5EM=AaERAX L

Lol

A

g B SR ®EANX G

; 5—10% & A 14 &
6 L3 Eh3% 8
HERE iﬁ;pﬁﬂ% 11~13" - x4 B 70-80% b 4

5% 1 [l 1 %
60—80% 4 i &
FobE M E 13 4

21, 18 WA &
kA RAEEEEK, % 11~20° #EkL HAE AT X

12 1
L & ph B
o fe R AL A 10~13"° KB E R
M Fee ki H G4 v u > 99% #h &
16~22 7 I 2—4 [
BEHME R sl A R Y1
e 21-20  FEEIKEA
L 21,18 13 # . \ =k
poEwnn oo 0 oK 12t wERR RN ATR  —REEBERR
: 16 B9 18 1

BEFRE/ 2T, HIE/ EERE

{EAFCTEM R, NIPT HURERU7 25 DNA 2/ B, 76T A e € (A R £ A 1 [w)
HAETABEA SR CNV (FEDUVBUESR ) | 526 N BAMEIR 5 4808 CNV-Seq (fIRIRE
SEFAMIF ) o 2014 4 1-3 H, EHIET NGS f7F=HT CNV-seq 7=l (K H ZiEEA
I | VUL ) SRARIGRIEMHIE . AT Z2 0 F R BEAR R ) 13, 18, 21, X AlY
et AR AR AR S ARG s 4 A, 3T Microarray 1Y% (A 4Hs DUEUAR S5 ik
Mg () BN, BARRLE AL 5w T ansWi R AR T %

TEFE ST, PR S A Y (6 AR H i DL S e (O R A Ok / 3R B 4 HE Y NIPT
Plus HETIEEIG R IEMAES P, FEF, HETEA NIPT Plus AR TG E 4, I
RIF R E S g 2 2%, EX5] A NIPS-plus T 820G R AKEA BRI A IIE, FEPE 2t
L -3 4,

(5) ralk

NIPT 450 i) [l N AR Al AR R ORI I | DL B M) | A 22

&

IRBRAEY) | ZRIA

PR
48 | EFEE www.geneclub.net.cn  WRAURE RN
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MR . LR BEY . L EESE; [EAMUER S AFE Natera (YW Invitae B4 5 R
P45 ) | Hlumina (YW Verinata ) . Sequenom (2016 48 LabCorp L4 3.71 {Z3& 0 )
LifeCodexx ( 2017 4E4 Eurofins Y ) . Vanadis Diagnostics ( 2016 4E4% PerkinElmer Wl )
Premaitha %5,

E N, NIPT iz hfesekil, DIBUF 35, EREAMIEARAS S5 RAD HIE
KIFRe, BAr(EEABIE O AT, ERIX R IFE ., MERRH (2024 4) ,
LRI B TE R 159.90 1270, MRIEATFAY 2023 4FFEHR S R, 2023 4F BE IR 43.50 12
It ([T 38.33% ) , AEEEREE L 11.78 4270 (R K 5.55% ) , HAhJealr =ik
WDl g5 4R, Mt 1517 5 ASREETCA ™ RSB A, f B AR T ZRIPR (B 54
Al Genalive ) . BiHR4E ( A 1E Biogenar ) Z5HIX ; DUEGIEF ATIE N 27.29 /478, 2023
AERVEI 1151 1258 (FIEEFRE 15.83% ) o

Invitae [ 2023 4FE UL N 4.87 12370 (AL RREZ) 6% ) , GAAP EBFI% N 36.0%.
2024 4F 1 H, Natera B A 52 LA 5250 J7 T Invitae BTG P2 R A FIHEHT 20V 55 .

TETCRN AR RGN AU, ARARHBOTE LR J7 1 o

O RKEM: ¥ A NIPT ffi & & A X 5 Fn L A 36 & o

@R EW: NIPTH R AETEWFAT LA, TUGLEKD T, T FHEEX
H—FPAREFE; AHFEXT, RETEFEE -BERRBE G, BRKRTIH XA
B RET AR ROER PR, M T A A T AR b T DUE AR A B e 3 R A R
) B B BRI e, BB — S EE R

® | Z EE: A3 NIPT Plus % 3 X BOK 89l RN, ¥ 3 E 89 NIPT & 31k
SINEBREMEREST,

3.1.4 FAILXRAFE
(1) &k

70% HYFE IR LB, R I 2y 80% Histfe N 38, KEHURA Je Kk
P B SR = R e M, — 23 6 D H G A I BB A B RAEIR, A5t
ARG ISl G RN A AR WTRENS T AU A T i) BEAYIR RAEIR . ARAE
PABAKM R RGE R, LMEIZE SR BT, Btk LR WIS i £

(1] JAscis, SE#A) LR B EmRia T IEETARK, IRRILBERG | 2024

IR By BEEE www.gene

t@%ﬁ%ﬁﬂkﬁ% www.ipoipo.cn



http://ipoipo.cn/

ERFWIEES (2024-2025)

(2) X

e LI #E (Newborn Screening, NBS ) SARZ ABr Az LB i e, 2P0k = 2B i)
AR, RGP | A BURERET I, WL A e A fEEA R R
T PECE R — LR | BALEB R T, XSG A PR 1 R BB R
PR A e R C A S A AT A2, DU TR A RO THuasT

TR L A3 8 0 [ DR M DA [ T A 2 5 , 7 DL ) Ao 288 675 45 PR PRAE ( PRU )
AN AR IMAE (HPA) | Wi g Rafs | Se RO SE | Se R HARIR DI BERAE (CH) |
B -6 BEMRI S B ZAE (G-6-PD ) | SERMEE FIREBUEAE (CAH) 4%,

fegete Lo A i FRIRTOEEOAR , UMY (2R ) MEoabrS i A s A2 1
Wio AR, B KRN L NGS BiARIEATH A ILFEIN i e, i — 4 KT A J LA [N i 4
FRpRTRI R, AR XE T JC T S A AR A5 A e 45 T A B S O

(3) MH

20 42 60 41X, MEYFRE P AR - B EH (Robert Guthrie ) 51 AR HRR ifi 2] 1fiL
TEAC R IR A AR EIRAE (—Fh =2 WL A VAN ), JFRR i Uit , JF1S 2ImaE
T o BCRP O IE AT LALL R P A PR 9 2 LTE AR R R OB ke, it B AR
R YLLK ZYIEYT , ReAT 5 1k B ) Rehs 45 (R A

2014 4, SEEEL AKIEFABIIEHT (NHGRI) A #IET NGS A58 A LKL R i A 10
H BabySeq, Z5H47R: 11% FAAE 12 W ol F0m 4 B 5 R 2 95 XU, 5% FEAE 25 5L 1A
S, 88% Je KM EUR S SR & 2016 4F, hEBAILEEFAH RIS S, §7F
T R P DR AR LR A BRI AR e, it 5 ARS8 T 10 J7 AR LR BRI 21
M 2021 4%, BREZE G2 RGN 6125 Tk &85 225 3l ScreendCare T H , 14 ANEFK
1) 37 ZHUIZY, 5 AEERIRT 2500 T3 WOTTE:, BT LI A i A Fn N T8 se fin it =
DR W AEITSE; 2022 4F, SelE S AR 2023 458 ghpr b JLIER 41, #8% 1.05
fe e 35 10 J7 28 AL, fids K2 200 Fh el 3697 990, % H i Genomics England
5 NHS £%.

[1] Ceyhan—Birsoy et al., Am J Hum Genet, 2019
2] RIEZ, mERFAILGEL2H, World journal of pediatrics, 2022
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B 10: #4E)LEEFEDR R K REG

E=ED

KRB

B8

T H & v

BB AR

PEREFER

HE N E 10T B
#a JLEEAN T,

BE 2024 £, MET

£ “ ‘% Y ‘E 7 N é
Snaia A mnie / 206 toaieE. gl 2 oW LR
B L E B ﬁzﬂﬁggﬁﬁw'mm%Mﬂo
TERLL WrABE KPTHARGRE  ETRHHN S%WLjiiéﬁfgégji
e bog FEMBL 12 REFHW, #2 2020 A 758F R, 135 o 00 T AT D
e TEK R R A3 4T B 0 i on o o
A H 99.65%, Itk 7.20%
;ziig b THERY 8 XE NGS Panel il JF, # 20224 8 A %M 3 7
%%@%é 5 FHM, dAkER 2021 N 156 A JE % B9 159 % & L2, M
ﬁ%ﬁaﬁ e R T ANFEH % 4.0%,
BES G FHRAAE Bk LEERS msmmHMﬁ,ﬁfﬁﬁgkﬁggiﬁ
A EE EXFRMER 7 KESFHM, EE 2023 % 51 fkE B 68 A K3, 2023 42 8 o
EHEGE AER 2 4t A R, 202
mAERFE HLEK R AR LA H*H, PN
FaLEE YHERAY EhELLEERE B
BESPe WRATLE 6 REFNN, Tk 23 L0 TES /
5 & [t HF R AR -
. SREEEAR, X& . s
KEF L EE : SO R TYRCE
BabySeq Bt WIEMIE NHEZRK 2013 g%#ﬁg%?;;}mwﬁg@ﬁﬁﬂ
“ E K e ’ = 6, 88% RiEH#E
200 Mk e, HHEZ #E 20234 12 AHEE
Early Check RTI Jb-E N A FE T A& s E 2018 2. 180 A ¥ 34 7 By 27000 4 L F., WGS A
J International %, H 7k %4 N, 30 AT HEAE 13354 MF AL F
BITH, TARERRE W24 DMD AL
2023-2024 £, 4% &
14 A E % w37 E A . ANAT Y TAEHEZR R
BB E R &% A, 4 Roche. B SN kT, ML
ScreendCare BE M 4126 T3 I1lumina. Novartis. 2021 18 77,7%’%;& )Li&%’ 7~ NGS & 1% 45 NBS 3
e Novo Nordisk. Pfizer féﬁ%fj pané] i T LA, iﬂ%&ﬂﬂ
& 22 3] 9] R B
4 16.7%
4 b, T AXEANF, TR L
i%ﬁ%ﬁz el ﬁ&o%%gibig’§§2m3ﬁloﬂ’
GUARDIAN | 27 IMumina, 2022 PEILIT g 4256 A, 3 A
SER, A S EBORMERAE W
REE BWLEMEER ’ P
BEEKRE/ AFAR, EEE®E
MRS B EEE 51 |

t@%ﬁ%ﬁdﬁﬁi WWW.ipoipo.cn
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TR LI O A AR T 1 40 AR, W FHSE IR BRI RS A ) L [ i 22 AN 21 10 4
TERUNE BB A | AL BE IR BRAOKEZR T, FRIRDR A= L PRl i e MR 028 2 -,
R A T e I R AR 02l g A AR B T o B A LRI AT v, 22
SEAS A AN HUE L B R / KR, SRR AL T SR . SR R . BB A L
W2 W L A 80R) 7 e T T IR S e . P LUBACH N T (AR E
SR/ AHLIR / NEVIRACHBEGS ) | IS EAEIARE AR BUE S e, Mz, OaAg
FINEEF W/

BRI R A 2, R H R R O A JE R T NIPT Shdechy ) Iz i B R ARy R A
TWiHZ—, AR 22 RN B R Sy 0 A . AT X A T R 2 ) Uk
FEPR 2 DA ROR AR L E- 2 S PR AT o 0 A8 174 B 5 35 PR A 45 2 oM B R st AL 2 R (il
GIB2) . JGRBEMEFEEILH (40 SLC26A4 ) FZGWtEH AL ( 38 24 R R 5L
mtRNA ) 4§, HrpiR & 2yt B A AR REIE i3 A= LT J itk R B, TR ik R i
PORFEARINIZ A . B2 L A i A B U T P L R 28 i, SR T 2012 4R JE st 7
SRR T H L LSRN, 5V RESE AN TIXE 600 THA L. H
H AL 0 B2 B R G A ™ i e BB H s . PCR. RN PSR AR & E4E, Wk
ALK NIPT 522 10 H- 2200 A [/ D 364 T

(4) HFEAR

B LI A R B AR BB BT . PCR Fls i G L Y (AL4G NGS5l
PR o

e it A L AR LA bR sy, Jd i & 50 i 52 BRAE J L o3 N i 4 40
FPLL st RGBT AR | i 2o oA R LGS SEBL R A i B (T RS 2K I
HAZIRIHL) o NGS XSRS K A LR | ZFpAE 2R 52 DR S L) K i e vl S A4k
PRSP BB B i A BAT WA H, Do i A T, AR | Rig
W [T RTAS

NGS FARSEAGZITE L, ARE] 5 T LA S 5 ) BE AT AR DM (panel ) | 424ME
TLHWF (WES) LARAZENAF (WGS) , X RAYEEAE S ACH |« A IR AR
WARTEe A 2013 AR L WULEREBE, ARG 4 PR B 51 BabySeq 3 H T4, HrA: L
B AAT H 2T KB AMERA . KA PCR Z#T A 2] NGS, LUIER =i

(1] EHTA LA AT S IR el e PR s A R, rhAEse i LRHIRIR AR, 2023

www.geneclub.net.cn FRIXERE 21U
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F=8n NAHR

PRBF5EBE ( RTI International ) 354 Early Check 4], 2018-2022 4E PUAE ] 2 iy 2 1 44
SMA (qPCR) . DMD #l FXS (PCR) , it WGS ¥ % 200 Fs . XFFA& g0l v
WZER S (SV) FERBR, AR R 2= 25— BE B E 2024 4F 6 H W4 kA (rhAepesiim
et dii ) FRAGT T R EE A R A I 0 FH 16 L2 ) S (R DU R 2 S i vy
LHRIMH)

RS 27 i 55— & B ast A% 5 7 wiris i ot 1, AR A 8 R 4 S PR A 7 A
T2 34 JAEL B TR A R, Pt L ARG (vWGS ) REZAE 24 /NI ~48 /NI
IRAFHHRR 2 W, 2012 4, Rady JLEEHE R4 =22 0F 5T 0T (Y Stephen Kingsmore EilNSPIN:
FORE A2 (PICU) 7E 50 /N ABGE 2T, LI rWGS M IR PTATPERFSE . 2022 4F,
Stephen 5 G EAIAZE . GTRx 2 BERSE, 7E 13.5 /NP S SV FI CNV A Rz %
R P, RIS Rady JLZEFER 20 BE2E0FSE AT 2012~2021 4F 31 R, 2433 44 JLETERE
Z vWGS JG S T2 37% WL, 29% (G R T ZREE, 18% ARG IRSE R, 74
UEBA T rWGS TEIGRIBALR 2 Wb 1A 2k

11: rWGS BRI ARiFRTE

A_ _____ Times: 72" 16" 660’ 4 12 (<60')
Order f [ 3 (T ZXA0LTE,  DRAGEMN v3.7 | [Automated Diagnosis

rwasin | | s0u | | ACprevated nor?;:’;m | NovaSeq WGs, | |alignment, SNY,| +|  (GEM, MOON,

Electronic [+ EDTA |~ DNEH R anes | SP floweell, |, SV&CNV ! | TruSight| ¥ Rapid
Health | blood Fg Lib Arath | | custom recipe, | cal[lrg. post- R — | — | Critical Result | | procicing
Record u ree Library ration | '. vl.Sreagents | | filtering S ' FIagI;rEHR Meducme

------- m— S e | | anagement | i

Cllrucak feature l:xtm:hun by Natural Languaac Proccs:mg Guidance ]
@ Phlebotormy Order | Natural Language Processing [ a0 LL! 4
A R | 30pL bloo
| (3) clinical notes* || (4} HPO phenotypest (®) rwes ord =T WGs Order,
( ' er,
Electranic 1) FWGES Order, Clinical notes* ) Metadatal,
Health - Sk Shonee NSl rwis portal L%%%ge;% Liws - Metadata! rp@p‘;‘?:& (@) rwas
Record {11) Diagnosis* — b o = ez =
T | Oritieal |, L’Hmpfem?m e e
 Result Flag | Metadatat Metadatat DNA,
N (‘) Disgiosis ) Seguences
| —-clntﬁg:;e‘d E_@Flltere_d_ﬁv"":;‘fm Alignment & |
© Managemen Guidances,_guidance | 1) Diagnosis®  |__Software | 4" |3 Pitaring| (@) _ Varient Caling
( External i [ Genome- } Variants*
| variant, gene, nL Phenome -
I\-TeLaddta*_ _disease [Rs Metadatat Database

{5 235kiE / DOIL: 10.1038/s41467-022-31446-6.

(5) /=il

B LR A, (RS EOCRBIMHEITE A . 7 ARG A IR AR B

(1] LRI “SRE” 48 /NN R SER SR, BR2G TR, 2023
[2] Mallory J Owen et al., Nat Commun, 2022

BRAY RS (2AU5
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G 25 Ay A ft R 5 R RS R 55 B Ak T 58 o ANIRLAAE T, A L3R IR e Fr) KRB A A
PR A SR AT P i B e e i, R ARBA ST | RS ZR L) I 25 AT i B AR
PRIt 7 M 7 T 2 AR e S Ak . FE S Al T DG Nlumina, GeneDx (Semad ) |
FIEH . DL PERILA | RS, Hoh, SERIL R LIS LR i B i2 Hfﬁjﬁ%é
TIRBIOIE . 538 5 25 W) 0 7 &5 KAl G R — BHE — 25 R B2 y7 IR, 7E 2024 4F 5
AT C Rl

TR L N A ik, AR ESOCE LT .

O A BT : NGS WM i At —F BICRT KR AR, &6%0 707 ka0
HAEREERATREN, FREFNMEAEGEBFEERTE, i]u FE ] 2 AR 4t 4 By
R S

OEXEW: 5 CROAGASEHGEELIN, WRKBMEEGTE, BA%N
HRME, PR ERR, SFHAEILMENLEEIE, BLLZFOWERETKERT AR
FRELMREEHR, FESMEFEINEERT RS (NICU) REH¥ZHE, 2E
P KB H A LIMER B4 ZEKFWE LA E R & L2 0 8y o B3 £ L E R
( Chinese Neonatal Network, CHNN ) . #H A LR mih1ERN ., EXERAFWE L E
BE e 22 K o i B BT AR LR TE L W R T 4 4 PR 6 B B Sk BT A BT AR LB R R
WARE-—EMKFHESLERZELNF E T #4£ LI 1E R (Sino-northern Neonatal
Network, SNN) % U,

OF EEW: ﬁ&*ﬁi%ﬁh%%i?ﬁiﬁi%%@ﬁ%‘%?%iﬁ?ﬁﬁéélﬁE]Q’Jﬁ)ﬂ
BYPH-—FEFHFELFENTCERIBEA, HREFHE, #—FFREFRK, R
O EAR R, REE LN <<%?EJLW%%%W%§%5E77\&>> K AT T 2009 4, ;\t:}:ﬂm
By 7 2 96 B XL 35 28 K M IR R 2 sk JRUIRIE | 3R T B R OIE S BT AR L3R AR R OEHR AT ) AR

3.1.5 ENWLF

ST RPN A WIS WTE IR PR -5 A T UIASE, DHICE A Al R . R AL
JRBRT TR Z AT, X R ERAULZY, AR AT R IR 2 E

(1)

JRUAE 2 LG B G SR, {HET IR 6313 Ff ( Orphanet B85 2L 2 2024 4F 6 A 481t ) ,
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SIRBITA 3MCNFIWRERAE , I 70% FE0 B LB R Y, Bt 95% 17 DL %
A IAGARIT . IRRIEE S, WL, HFE—wRFm S, RIS KiE 2w,
TEREPP T2 4-5 FF A e, 42% WAL RE, ELlrES TEEIEA T %
U s MERARZ W WPIR MR R IIE R, 5 LG XN B4 A ST 4R L SE Rt M S

PO BRI B . 1S BMIFRSE, 2021 4, BEGEIR S5 76 Ji 2 Uil
i RS 5 LB R B G NI A PR ) B pRase 2022 4%, F[E [ X A f 2=
JeAi CEZFIREE A PO BCEARE) |, AP BRI E M DEOR SRR A H A T I 2
PRSI fiE

FERBEFE IR I EEINTF . IR T 80% s ferhsam ", AN 6313 4Fh
FIWIRE 4489 NI . TEAEGLEEFRYFERNE [, 30 1o JE RS RN 358 15 5 1B 52 57 Lo
AL AE 5, (145 25%-35% HIARTRIZ B FHGFIZWT (PMID: 35220969 ) , i k5246 #
FRESEAA:FHE T o F DRRGIN 1 v 3 A Jrol 27 DL i 3045 2 DR e 1 o ] 2 PR 4 e
M 90 AR AR 37 4EE 2014 4EAYILF- TR .
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(2) X

ZE LR ( Rare disease ) —im) AT LIIE 12 1867 4E A STk b 1", $8 1052 BB R ERHOLE .
FOHABBEF A ZEARIA], 52 D P I A L A (g S ARt 5 . WHO 52 T
i — JE AT R I ARE R FAAE . &3/ F 1/2000 NP0 . I BRpess 432 i =
GE(1CD MR T 5500 Fit 7 WLIF( LCD S WA Hh , A — 7 DL % I il — AR U URL ),
PIF] Orphane ¢ WHO e BABTHT, #EESCHRES ) o

25 L AR AR A X8 2 DL 2 SOARTR] . 2021 4F, 4 5 DL 27 AR A 32 R B TS 23 WUE
SO D A A LRI RNT I r 22— BIRRNT I 2 — . BIRABUNT 1477
AR o ISR AR RIS R I B — il A KD, 5 BEBOR SR 45 B Rt DG aod 577 LA
LT R A G AA A5 SR 2% AR A SR 2R AR i 57 DA 123 K F FLER B A A PR e

13: HEXEZFMRX X FRFEHEX AR FZREE R

i E =E [IgeE] HZA
ZRNRHRE (%) 0.01 0.75 0.50 0.40
B A3 ~1410 7 A ~24.75 F A ~22.35 FA ~5.00 FA
g ERARUEEE EALARLNEYEY WHNAREESR BABAEZ 14
o B. T#ZE 5 5 (FDA) (EMA) ( MHLW)
o A T S A O:prsg;;miait Regulation (EC) Revised orphan
S W & B (BT HEFAEK ) ’ No. 141/2000 drug regulations
=) (2022) | DseaseS Aot ooeg) (1993)
- 2002 (2002)
6L 25 77 5 o 7 4 7 4 10 4 10 4
L 25 Bk 3K 42 / % & 50% / =5 15%
P 25 et 17 3 7K b \ v vV vV
MNER / vV vV V(56 FH& )

FRSRIR/ AFHER, FIE/ EEE

[1] Case of Rare Disease of Bone, W. H. Watkins,Glasgow Med J. 1867 Oct, 2 (18) : 233 -235.
[2] https://icd.who.int/browse/2024—01/mms/zh#
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(3) MH

FIRHILST, B TSGR W 83, AN F oA . P audiAr . AEh AR |
B Ui A A UIARSG . s ZE WA R SERE T Y, S FWARIY TR, dedr R DU i
AERER SR, HESh T WAL DT B, XPBREDAN . K R Mt G R A H
A

B 14: ERHESFTHNE

ERREERFKE

Wt EE, &5 0A \ .
E R E ﬁi“%@$ ERRE e emmx F A HH A Bk

ZERMOY  RHHY, BRERRE A E G R A fum it (AP 3 E

ERRT  KELERE WL & EGAE
ERFHNF B HIERRE Bt R L £ A I E R
Rk EEE

A, AT AR AR I, R X M T B i —, ARIRAERT AL
A 2R ST A A, WAk A A e PR A . 2018 4F, SEEILRM AL AL
58 FIAE 50 R 2542 Sk (0 A2 LI A5 5 H Early Check 20 A4 200 R0 HH AL 45 180 Fha]
TBIT A A2 DA R A4 S i3 A= L2510 H GUARDIAN 30 H 3@ i WGS — kb
AR 250 PP UL fE s FRIEDRTAE LT A A B 26 T TR0 . QAR HE B B e
JIER, A8 A LI O A 7 P AR A L A LABORE £ SRS AT AT E 3, B RTFERL
H

BT DRI A4 5 WL A B2 W, 2 T AR e R AR A A I PR S B P A S 7
TGt RIS W LR b, 858 5L SR AN A AL 2R IZ W WG, 22 BRI STT
P 2RI RS- R A28 A VE T MR Kristina Ibafiez [ AZE (M T #2057 ) ( The
Lancet Neurology ) 7R3 [ R FRANEISCRMT, RN A3 00 ih 55 2 5 H3 K DNA J7 51
BRI G DR A 57 DA 22 RGP 7 T RAT AR g (9 SR R e, R TR IR 70% 1Y
RYAZWHF WA E RGP . BAT, TREF R E SR ey, w2t —

WA EAUNE  EEEE www.geneclub.neten [ ‘
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ERFWIEES (2024-2025)

SRR IR B R R AR B R, S B P B IR R B2 W R R Z R 2

(MDT) RZ, fsist i i n mr e LU BERHR R IMESS IR . R UL A2 W 20U
BESNE, HATRPALL . R AR PR, (EARREGS 2R S A R R Z
R 5 SRR

IR EGTT LA IS WA Lo ACIRREAT A 0 2 W T UE e e BR B iR
7 (RIS OLLABR IR e ) 5 X TR W, nT AR 29K E6E (B0 BVVL 361 ) |
RIS UL | HIZYT 5 RE o S I IR T MO IR L 1357 2580, AR ARIIULZS ( Orphan
Drug ) o

FEPF AR WA R E TEEAEI, 20204 1 A, FDA &4 (R AL
J7 489 ) (Human Gene Therapy for Rare Diseases guidance ) . #i—3 1 EMA T 2012 4
HEHER) AAV BEPRYT ik BB X 2 W i 2 AR Iy sk = 0 ( pR 7 =220 W) uniQure 1Y
Glybera) , F&EE 4545107 I FE IR AE 2021 AR A MG RIRES . % AfE
B2 BBM-HO01, H i 43k Wy B B3R YT ] B AT A TR, (R4 .
BT R INAYT 0977 D I R g A 1 AR . A 2023 4R, 2 ERZYRET 100 ALY
20 L FIRE PR 7 125 LA B2 249 4000 AR G RIS K i PRETAT & H TR Y72 W

“ENm. BERET RERE]
(FXEEFH, REHAEEE, TENERKE)

#2015 F Xk IRE, — 220 NAWLE, RWEANRKEG LT LH, M
ERREN LEREUMEMABNALS, EEABAERNSAAAN, BRIETF
4L 7R 2| SLCS2A2 ZEFE AR B WA sh e X 5, #D W BVVL £ 61E. G kKA
BEMN, BAME RO KB HERE, THATREZ (XAHRNELEFB2) BT, &
WATEY 2-4 BN, IE R B AR RAR, RAEFERBE, AT RN S AMNANIKER
BT PRI E, MKEIRFFS % #E.  (Vandana Shashi, Cold Spring Harb Mol Case
Stud, 2015)

#2017 S XXl iRE, —4 6 & #, ALEEBN LA SLC52A3 £ & C 1156t
>CHAMARE, #HD A BVVL EA1E, Mt 2.5 % b R Iy FHAT M i T 2h 7%,
WFELBTE, @HLH. TAEE, BEEE, XMW EHKF. TEMEFLRALE,
MijE HAFR RS, BEEESL, I aRERE, BRHARMEFAGEZME, L
WTEAKE, KAFAFRAEERRE, ERETHEAETARREARE, REE
WA ERE, ERkT2%KE. (Venkatraman Thulasi,Child Neurol Open, 2017 )
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BHREETTHEERATRE, 2021 FAETIIEERHARLLEERB2IET 4%
7 # L F SLC52A2 % 5 #hf5 JK £ ¥l . BVVL ( Brown-Vialetto-Van Laere ) 4 &1F & —
A LLE Y R 2R R O RAER F LR R, 5 SLC52A2 fn SLC52A3 #E F R A&
Hx, KAANEE LA %8 A KM E F 454K RFVT2 1 RFVT3,

PULZ R WG T B2 AR . PUNR— R AR, J B MRTT, AR
TP R LA 5 W T A, TR A 3 sk A SR XA L B BOR, AR P
I . LW T I Bk . el 5

AR, MAHERCRE MBS DT, IIULZ) (CFURAHDCEY) ) RIS K IS0,
H 1981 4F, FDA RiF#tifE B iy g0L2s St 526 Fh, 2023 AR HERY 55 R 2 th ALY
Hi51%, #RZ2 202343 A 1 H, KEA 69 FZ W 25 W a8 A= K Bk B s I 7R 5
YR, T 20 ML, #E 2022 45 12 A 31 H, 3K3ERE FDA siER EMA it B 1
NMPA Bt BT rgAIILE, DL oA 24 it D B e e 28 DU e i e 259, St 116 B,
w5 3R , EI S EAR N E S 2024 AE TG A WL FHZG 15 B (5 TR 259 el
12%) .

FEILL I A 2B KA BOR 22, (HITAERATA A . 1 2023 4F3R
1+ FDA BT ULZNE (FEIF A ) B9EDET2Y 376 Aprb, IEQUHIZI 2 A 14% ($2dh
it 53 %) o SHBII RIS YIIG RAT A, 2024 4F 5, [ G824 B A R 24 1
AT (TR UL 259l PRI & b v, FH 25 oo Al i RIS RO BORTE S 0 ), 3 e B
fEHEHAR (DHT) , BIFEZ5 Wi RIS b, wlad o W RS 3 PR 7l e e M s 2 S B 32
U IR T 5 B R R

(1] XEHE, AT CGE-HFEURER) NEUMRZGRI MR, (MRESRE) |, 2023 4 06 H
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ERkIR/FDAEM, #IE/ EEE

SRR AE N HE ST A IR PME N2 BBt R Ge (g o 0 5 L A5 R 2 A
B9, B Undiagnosed Diseases ) o 7EFKE, i EEZBBidb st BB BEAE kL, 419
R B S 5 4 E A2 W27 UME M E 80 W ] 79 T1 4. 2016 4, ( Liff
W FEFEWA 5 (2016 4821 ) ) KAl CHB—HEZFE UG H s ) A (28 45 s H 5% )
Je)E T 2018, 2023 4FE kAN, LR 207 MR IR . 7E 2007-2020 AR, RRERARYE “FP7”
A “HbP-2 20207 W H TR, 1 WAR U 550 2085 ERFFE I E BB 32 {C 2RO,
FEFTET 2024 4 9 AR SR == WA IKAEOC R . W 2 2B 56 [ [ 37 AR RSB T
2011 AF AR E PR IR A ST B (IRDIRC) |, JRIHRITE 2020 4EH A& 200 FH T2k ie m
BWReR . Hep, 200 Mok Ir & o FRIE T =4 F 2017 45080,
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16: £BKFE AR IHEM & =125

T R R 4%

e

HET A

=Rk |

S5

T E E K F LA

A EFEINIFY T ) BIRA T8 FH FEEXFRFERL 419 %
E MR S https:/
TE w09k ;hfgai - L ame) bR (2024.2)
L2 BT F WA R R ; . .
bE s (e UHEUPIMER w2100 86 EEKEFWELH
”mei’ (CPUDN) ( #0) (2024.3) ER
MHEERSEKAEE .
& IRDRC, 2011 https:/irdirc. / _ 50 %
gzl i = ps://irdirc.org T 3 #it 50 K
) https://undiagnosed.
W A~ BH 5 5 1 &
2E EZEJENH)”;‘;?? iﬂ hms.harvard.edu/ Y600 ]  EEE TAFRR 7%
’ udn—sites
7= SO M ) o
%ﬂjﬁfﬁﬁ ttps://umiw.amed. HB4 80007, ERXRMERFMAE .
H A e e go.jp/en/program/ BB 1000 A0 MR 59 %
(IRUD), 20154  IRUD - -
EERER/ EFEE

B T RHIEBERE . BT ML A Al Z A1,

R A S TR [N UG e S R W a

EEREERE, R IREE BT . ALY . AARRER, e, )
TEWRHINE, 297 BT, BORHE L™= 20 IME . A SRR Kol 1y =
LA 2 8 T 1 R R 2 P8 Ak B e 5 o 5 L A B S 1 i o (51 A 9 2 L 21 21
(EURODIS ) [ 2008 42 &2 HY “FEFR=E UM H 7, FFE 5 W 2t 200 R PR 45
Bep R RORPEMRE UK, SEEMBE A T A

B
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) (TR 2011 B#  https://irdirc.org i’z%‘ﬁwﬂ', CEAIRT AN 60
AR5 R
https://www.
e ek 2015 B rars;s:’\:‘sﬂesinternationa] KR EFRRARRR, FHKA
(RDI) N org TOABAEFH 90 £ K R 4L A
74 A E Z# it 1000 A5
B L 4 48 . FFACH T4 R 1000 1
1997 B2 https:/www.eurordis.org WA & %‘éﬂ il éﬂﬁk 2008 £ & #2 5%
( EURODIS ) S
_,E .]3 7=
FEZENKRA H#ah (ML EE ), HETRE
1983 B http: di .
5 (NORD) Eaiich p://rarediseases.org HUMIAGE NORD 2 T 5.4k b
B AR F W An 88 AR R AL, Hp 0% EFE NE
BB he 2005 Z 3 https:/nanbyo.jp BEHE HEXKEEER S fus
(JPA) B A e A 5 TR
ZERIEEEREEARE, d
~ FihfE R FE E 2Rt
£ 2 P Y o o .
FEENREE 2018 b3 https:/www.chard.org.cn 5 FEERBLS. FERALE
e te Sk R, 50 4 F AL A R
W54 LR K Z P Ar g AR A
mEkEELS 2016 b https:/www.chinaicf.org ﬁ;‘%éﬁ LREREBKRSL, E4%/F
R AER RS
TR TFFE LR F L
BAEZFEES 2013 b http://www.cord.org.cn éﬂ, EH5EFEE NG S
, KRB NG AL
B, miRAE . CHPO A
AR THEE 2018 b / ﬁTa%?é U\&/&imﬁm%, (22
= LR A e A AT b 3
. AR 2 — H AW A 1 K1 —
N i 2018 ki “AWEIEE” - o
INB AT IR i’ N R LB T 5 R 2
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(4) BAR

XAR > FERE T IS G —IEOR, i R (FEA
T HOR WA B A HABEY ) ©

F T2 W L %) (genetic counseling ) ARH FH , BHL L — 1L \L AR
RINL, FELRG B M AR, JETF I RIS AR SR, S8 sts i A | s
ey, Wi, /Y. BB R R S TR AR SR &L T L IR R
WH AL EIN (ZEATT) | IR E G E R (SRR ) 2>
TG it e F R (B LA P BRI ) A E e GEREIR R )
R

FESFEZEA 80 AW, A2 HEE . LT . IR 5
G (BEE SRR A A AW 2 (ABMGG) WE ) TENRE KRR, RE
FI 2014 4R AT (A B BRITALTE AL VI BEIME ) T 0RRs 2 2 it A 2 0 AT B R ITTALSE
HEIIE IR R . A 2015 4F, FEAHSCL R UM LU TR L% Bl H ik
e 5 1 15 1) T B ol BT 8% 1 SRR PR PR AR Y, ARt — DS it A LTS
A SR UUEA R AR SRR, $1 0 B P UL ia A A i A E AL, st 2 AT EIME AL

TEBEAT HE DRI, ORI A0 B 35 2 (9 PR B X 7 Py 2 DR TR e B SBREIAAE
[l PR IER R (phenotype ) , AHXT TN (genotype ) 115, £ 05 1 M 32 WU
FEWEAL, WIREBAN R Haj 20 HPO SRR ARMELAR TS . HPO
GeneReviews 55 [ b J1 44 (9 2 BUAH SCROE A AR 2 g N b RO SCHU 22 3k Ik, et
AR ke PR ARG I #9157 FH o
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18: ¥ RBEEmIEXRELIEEZEG]

HiERE &9 [ ik

f88 JR S AE TR A 3 =] bk AR R B
G i%;&%%ﬁﬁ%’%ﬁﬁ)ﬁ, 72 B B 3R AR R R httpss/omim.org

T HGMD (Human Gene Mutation Database), % A B  http:/www.hgmd.cf.ac.uk/ac/

3 7 A K 5 R R B HE index.php

ClinVar %4 dbSNP.dbVar.Pubmed .OMIM %, % F B EE —  https:/www.nchbi.nIm.nih.gov/
A Al K B AR T clinvar
HRWNELRBORERE . RATHF. Y.

Orphanet /Ul S Mo G STE, U s T S https://www.orpha.net

HiERiRge . B ALMERHRTE &K E

Orphanet FEFLRHKREKG LT MER, £EK¥H

“oHEE PR A
BB BILEER SRR EE R =Rl Al

GeneCards MR A et i e R Al BRI AL, 2 fA https:/www.genecards.or
R R P A K E T R PEIS o1

A 2k % A #3E E (Human Phenotype Ontology ),

HPO . L https:/hpo.jax.or
P A B R AR PEITIRGJa0r8
CHPO BXAEXRBAIERE, 4T 2016 4, # HPO#  https:/www.chinahpo.net/
HPO ® >Xht  ATH XEIE L k5| % chpo/dt/search
R rath ik miER TG, FLE, RAME N https:/www.ncbi.nTm.nih.gov/
bR P KRN A DY ik Sk iR books/NBK1116
GeneReviews 2016 44 GeneReviews 3 XU R IR By A4, 1% X%  https:/genereviews.chard.org.
SR M I, 2023 £ L% cn/paper/index
EENRE/ ERE

AEE PR , AT SEAR IR, 2 AN, RDE M2 A
L PR 1 SIS AR R BRI I (04— SO R, St e

TEF W2 WY, JEAGIN e Dt 75 Wi Wr, (HHRTE B 2R B2 /e,
H A% ORI MO T o3 A . A0 ZHVSEAN TR 2 B2 D 2 L £ B (A 3 I 55
2% (EZEFIWRREE PO BCEARE) |, IO A BE 2 A e S RE S I B AR A5 R
*EF%O
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KiEs E3 W N S KISTE (#5264 )
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QPCR ( %3k % & PCR) /
MLPA ( ZZH B R4 Y ) /
PR CMA ( Ze & AR5 [ 2 747 ) /
FISH (Kt R £%) /
e R AL A AT /
Sanger M F ( —RAF) /
NGS ( —RIMF) /
o A A AR /
IR E AR RAEMEA CD59. CD55. Flaer. T. B. NK 4iffg LA
4 et A e AR, WWE FoR . B T H A
— i 2 A A LBk, . FAFREAR, DA, HEEGR, BEEKE
R £ AR BRI Bk, BORARARR, MHEE. BERE BECESE
R TR B VE AR /
b b ra ol A IgGl, IgG2, 1gG3. IgG4, %z a4
R f AR BIERE A /
B & LA /
W AR A LSRR HETEREN : 4.
G A O R R igiﬁk% BER, WKHERHR, £EFXD. AR,
SAAE L B R LR A HHLER
o 22 A | RS MRS E ., RIRIEHRLEE

FEEXRE/ BERERFEFHORERE, HE/ ERE

I e B AN B REAER LR DL JE DR B2 B LA PP AR 3, M Panel &
JELISGIEH: WES (4fh i TN, —A) sEKR WES (BE LA NRE ) M.
HEAh, ARG BB GRS, A PRSI AR S 45 6 e T o 914, PCR A1
POCHMCBANE IR TSR, MLPA 30 DIRUE L, FISH S Hrésta s s, (s
ST R IR

WA B EEE www.ge
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ERTWESS (2024-2025)

20: FERFAREERNT ERERE

T

® Total
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4006
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200
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0%

Chromosomal Whole-exome  Whole-exome Gene panel Single-gene  Whole-genome

Microarray sequencing sequencing sequencing sequencing sequencing
analysis (Proband)  (families of three
Or more)

{EB3kiE / DOI:10.1186/s13023-023-02847-7

(5) Falk

2R I g R DRI ARG 4348 1Y) 6] MG e Al A3 45 Invitae Labcorp ) . Myriad . GeneDx( Sema4 ) ,
Mumina, EPRCEMIAFEERILR | FEEILH | mAEY: | FE2HHS%,

FEFE IR B2 WU, P AR, 35 25 DR 2 L 35 PRGN 3 T~ LDT X,
DU R . B SR EIIEA 50 L) IVD BGa 8. 2022 4F, 38 L7 5 R AG
MUK GeneDx LALEXIY 6.23 4252 T0HE Semad W ; 2024 4F- 4 H, Invitae B i 9 Labeorp
LA 2.39 /235 TCHY B & Ol R AT B8 7

TR S LI B AR 2 W i e sl 0™ S AL, R UL B2 W 5 AR kb —
RGO KA, RTS8 BN, BEAE S DN UL i B2 W R 1)
HE DK T R S5 UE-F- 13 0 g 208 e 24 W O B SR KRE 25 W00 i, 7 2021 4R 0T B fEREBT )
2024 AFARAFLTC C R RLTE, T RAT WIARAHAL TC Rl BT 14 Je 4 50 27 DLy 22 AT A
lbo

FEFULRGIRYT TR, AERET 20 KZGAXIULA YA AR, A2 FI0E3c 5 H 2011
EJEPREIG R, 7E 2020 AEA R SR, BIT3ES 28 i ETT 268 143500, UL 2 A
TRIT IR ARG 1Y =R 7 1. 2010~2020 4F, [EAMY 6 KA B T 50 Z250, #8160
{CFETCRI AN ANIE AT AT Do R I JERIATT AR Wb R AR A UL 7 1) 64 . M
WAL A . MRERE . JLE MG R B RN

66 | EFEE www.geneclub.net.cn  FRIFFE BN
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21; 2008-2021 EEZMHEAXEELZ S (2021 FRIEIEELEI 11 A)

304 120

-=- Number of deals
B Total deal value
B Total upfront cash and equity

25+ - 100

- 80

Value ($ billion)
i
I
T
o
o
s|eap o Jaquinp

{5 B 3kiE / Nature'!

FEF LIRS T, AREBOCELUT 1

O A ETW: B Rl WES & ENFHAAEF WY BT o 8 2R 7 s KR,
EREEEBEANAN T ERNE, BXEETH, BEME R WES 410,000 TA K,
AEAELFE CMA B4 3,000 T (FRMRFEEFRMNFFEEHEHRTE) , HYT—
AR EEREA AT CEEN (ERST R A 2023 £4 5 ERAHT X EREKA 39218
), NEBAEZEDFEERKE /4, W4, ﬁ%%(xf %jﬁ%%)m%gim
KR A, BENREERBIGEERFZH%, B, ERESEFRESER
L o

O X EM: 2021 4, EBHAEALHE 76 B2V F VAT AW (X FE KR A
HRERANE G ) F, %ﬁmﬂﬁﬁgﬁﬁ%imA%%%%i%%~& At
SXFRREFHNATRE, FNRWARB R FFHAGME, BRNACANAHE
AT s KA 4K B F %W%W%%%L,L~ﬁ&%ﬂﬁﬁﬁﬂﬂ%,%1%
BHEFERFVHIEE; FHERERMT LGS, B TFRELEREHEA
RRERERMEE L RBOREIE (£ ACMG 458 ) %; (Rt = o R s EmihE,

OF EEE: WILHWALEAFENRBRNAN, BHEFT WKL I A% 148;
B R 5 WA ¥ 4 b T A ROL 26 2K 008y 7T b SR, 2R R 2 LTI 26 Bt A B R R
i E R BN, By A F RS e R R A TOLG R s, RERE RN T H
FA, EEEMYAKFREFELHRZBHTILRE 300 A, Ltk RigAfshoz D
SHA, EWHEHEXATHFANE FINE,

[1] Raveena Bhambra & DealForma, LLC, High—value rare disease R&D deals of 2021, Nature, 2021
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3.2 fERE . B, Mgl S & imil

SRR PRI A A2 MR AR T A 414T (WHO ) 2022 4F%dE ", 60 % L I
N R ARG (2019 45 1042, 2030 4ET5i1 T 1312, 2050 AEFHHAF] 2112 A,
H I 21.4% ) o FREAE 1999 4R A E R AEFES Y (B8] WHO BIARMERD 60 2 DL B A H
il 10%, OECD FibriEll 65 % H 7% ) , 2023 4E AP 22y A FEEIRA L i
IR R BRI AR A ZE (2050 AFKE W40 80% B4R N ), X R BRI TR
AP

NIREAE A A2 B8 73T HIL = 00T, 28 A SRR DR SR A8 AT EARR AT (e 29 25 Tl e i
i, LURRERIFRIT ) BYA A o A IR K A S BRI A RS, (B T2 B A i e A o

WHO Jiff N i E PRI AEF SR (IARC) 2024 4ETi3 ™, 2 1/5 (9 AAE—4:h 4 i
T, 2022 4E i 45 2000 ﬁﬁf%ﬁﬁfﬁﬁﬂ%ﬂ 970 JI AT, JEAE 5 4FAEAF NELLh
5350 J7 . TE 36 Flvi WIERAE T, S AT R . FLIR RIS s . AR YRR E o
iE L 2024 ARG, 2022 4EFR @%ﬁk%ﬁﬁéﬁfﬁﬂ 482.47 T3, KR M 35-39 AR TT
TG EIIN, 76 80-84 B IKFNWE(H , “FIRARRIIN 1.4%; 2022 ARJEAESET 1] 257.42 J7,
SFERPIET SRR 40-44 % 5 W E 40

B 22: 2022 FRES LU HUBEMELER (£ ) /ETX (AE ) RIRGL ( KEZRIFRL)

2022 £t E B 2o BT+ (LR M I & 4 R R IRAL 2022 £ U E 5 2o B - AR M A SE T F RIR AL

31.47 Gl
HHGE
B
Bl
FLARE
FEHE
wE
R
IR
R

Bl 91.36
EEGE 42,67
[T 37.16
B 34.20
REE
BIIBRSE
FRARRRAE
BERE
R
R

il 71

HEGM

51 R

{5 B 3kIE / He Jie et al., INCC, 2024,4(1)

B e E BT 1A B4 NS e L S ARG IR ARG HE S T BOR YR T, FR DR HY 5 475

[1] https://www.who.int/news/item/01—02—2024—global—cancer—burden—growing——amidst—mounting—need—for—services
[2] https://www.who.int/news—room/fact—sheets/detail/ageing—and—health

[3] He Jie etal., JNCC, 2024,4 (1)
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RAETEZR I 2015 4E 1Y 40.5% b TH5 2022 4R 43.7%, {H'5 %k E FAAAEL) 25 N EH 53 A5
(OP=3EN

FRAE YA ORI S 50, A R AR s s R . H RS AT AR (4h
BHIER ) Y CECHATY )« Ay (Ae=28indy ) v, AR R iEind S B i
FBo M TR R ARkt . R (ARAGYNE) Sk, MmN RIBIR 2,
M o> BRI RAG a] DIGE

H A 53 P ) 2H SUBORE PRI LR R0 E L) e RV TE A RaiE , A B2 WA X 32 PR
WG FE R R AR T, IR 53 R o YT eI SR 1) R A S5 8 A ) AR 335 P e
eI PR _E AT LA E A TR HE R 2053 B2 48 5 e S R PR 2EA T PR PR I . o100
TIBAHESIIE 0 e th HEUE S22 1) 70 THRAESE A, RI—Fh e nl BEA 2 FIE 2L 51 AN )
G IEDN , ANTR] A4 AR vl REAS AT R ) O S AR E AL, X AR BT AR 25 ) i RS B T B Y
JESE WA R R W Sl 1 s e s i U AR N D/ o p s

Jie 5 BE N 2 P A AR OG, A 4G DNA RAF . §HG . RNA filth . H k. TMB (i
JEOEAR G ) . MRD (F8/ 7 AT / 7 F3R Bkl ) o MST (fC D EAREME) , A
Tei] R R B BE AT 10 S AR ARRAE o SRR AR S AT A A 414k (THC ) | 265 238 (FISH) |
PCR. NGS FEH AR, AR 7 4o+l

RESCAE D, iR 25 RS = S P 1 g S . TR PR RE IS T S T W DA e S 1A
PR IE R 5848 & e 5 TMB . MSI, HISLAR A 2Ry g 832 9 i) LR R
A PRIHR AT LA AL (412 21 MRD RS, e e FH 24 B 300 W D2 s R85 A Iz
HHr, %M FDA TR 80 FhEr xR LA 2848 | B 56 30 Z Rl JS B A #0015
G GRIERIT 25, BRERE I 258 e 25 S EREIZWnaR R 20 i, FRIE 22
WBHE R (NMPA ) CtHERI T 18 B 5 MRS T ARG AL T NGS RS2 (1IVD) i
HI, 76 LDTs ( 523628 A, laboratory—developed tests ) ik (dbmt. B#E. 7 ) o
)73z FH NG RS R ARSI

RS Ry EREE www.geneclub.net.cn
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B 23: EEENS5MENSEwERER

4 " X -

‘ 29 B FEBEIS T +MRD 1571
Eﬂij
78 & 0
M| wxspsss o8 2 NG R
B wemszene  mRE 5 Ry B Y7
il A & g %
2 S C N TR AN e

ey
MR BT —BAFNE —wAETNE i)

FiERR/ ERE

FEFERRF ST 16, 2006 4F, 55 E L PAEMGTBE (NTH ) BN A9 FE S 08 05 BF 52 BT fl
IR NIEEERN A 5T i At 1 9 ZE R 2H [B1335313) (The Cancer Genome Atlas, TCGA)
A Ay o P9 5k PR A DM I8 R ) e R AL R 4, Rl il — S & . 2480
BEr Z P SE A S, AR SRR BE SRl WA Ay LA KA b, Ot
W 22 41 2F 5005 516 R R AR B AT DG BG; 2012 4F, TCGA #2312 #8AE 1151 ( Pan—Cancer
Initiative ) ; 2018 4E, JZIEAETHRIKAG T 11,000 245 i £ 325 Fr A A 1 33 Folfie 5 34 1) 8
i A B e I . 2019 4F, ER ASSBL B O 2 b E iR B S R )
( “CGAC” ) JFJazhiilies . FLME . BmSF0TH s 2023 45, Jbatmi A EURHIG AR g 2= At
FHEA Sy (CSCO) Kl “rh EAE LKA A" BiH ( “CCGA” )

FENG AN, P T, e S5 PRGN MBI PRI B 2 DR, BRI o 38 29 b B2 9, A
/N panel B K panel . MZEAE | GG 2] TMB S 2R MBbRiCY, IWAEREIZWT . 05 20 55 1
M 2 A . 7E PCR SR BORFREL BN FH I R [RIB, F1XT NGS g e 55 DR e D e
HETE 2017 4EHTJE INEE . NMPA 7£ 2019 4FE i J5 ik 1431 # ) NSCLC A9/ panl, 2023 4
HEAEE D IEBHEREIWT . EIRTT HEREIZ T L > NGS K Panel,
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24: FDA % NMPA #it R FZEMEEEENRFE

PpEE RS

it [E] % SRR xSl FRIEH

M=

HERE + FHEA+
2014  Cologuard 3 % H fE PCR H fi i ey

18
2016  Epi proColon® 1 % H W PCR - fif CilE-21d
FoudationFocus™ 97 %%, Rubraca™
2016 2 TS I P
CDx BRCA A L AR

2017  OncomineDXTarget 23 NSCLC, 3 ## ¥ b7 ¥ FE P It HERT + gho

2017 MSK—IMPACT 468  EIEAM A pane] FEE R A +MSI
NSCLC/ B %8 / & E M o
FoundationOne - \ HERE + g o
o7 R4 /AN, 17 MG +MSIfTMB e
A8 1 96T
2018  Super—ARMS®EGFR 1 NSCLC PCR CDx HEARL
A4 HEHRF A .
2018 : 4 NSCLC NGS CDx HEHERE + @b
Bl kA A AE TS
2018 EpE™ 10 NSCLC. #H NGS CDx HHEARE + @b
HEERT + ¥4+
20200 HITE® 3 % PCR - fi
AU % B B i e
5 ® EEEE + A
2023 425 NSCLC X panel & L
TMB & 7l & +TMB
2023 Ak MSI &£ / B, REBT PR By MST
FEEFRE/ ERE

T 5T, e Ied R PRSI 7 it & G, ELAE S BB AR e AL B 1 oK S B A5
SR PR L S AT I R R A DR AR 2R, T P MR R DS I Ao Ak TR ST
LN SRR 1B A F AN A AT - DA R N B e Rl SR = TSN
ARBOT ARBTG5 1 o FURGFE YL T B it £ 049K sl 58 DX A ) 25 0 1 e g AR AR

"
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ARAE NMPA (B A, 80 1) 24 fff FH 2 B S A T B DR o oy Ll R 2= a1l 20 A s e
2022 4F-7E Nature Communications [ & Afi 1 J7 1 r [ 8 502 SR Mg A4 it 58 Al . (L5
25 ANFEFIAT 100 ZAN IR ) |, KB 64% 1 b FE e H 8 HA I PR b mT FH 24 (10 P A ik
R4 (PMID: 35871175 ) 5 2022 4F CSCO Mg AE bt Ze i 2 &g i) i E R NGS
KA HIABE” v, KIS 30 44T 2053 A SEA IR AT A 30 NGS 6 51 28 i £8 5 12
Jr AR, RF) 71.3% WL,

Jifr g 35 DAL A 0 G [ A0 3 Al A0 35 Exact Sciences, Guardant Health, Myriad |
Grail, Natera 5%, EPNCRMAFEFEAY . A AR | RGmA . S,
A RO BRI SRR IR S e SRR B R AR il 2023
AR 1044 20T (IR EHEEK 24% ), R AN 2.39 25T (RO 52% ) o fE R 3
PRURS I Sk R ATLAA A A R BRI, 2023 4F B e 508 995 By 12l 55 35l 5.25 420t (]t
30% ) o YENL M NGS IR SR 1 58 BT bLeG, MR B4 7E 2023 4R E K 5 ik
SRR RIS B, 2024 AR — 22 S Non—GAAP B FIHIBR AR C 28 G 1 BA R B4 5
VAt A I8 3k g 3 B Al Exact Sciences 7E 2023 4R SVE L 25 {23570 (#5K 20% ) , H
i A 18.65 12357T, AEUEMB RIS A Y 6.29 14357T, BT 2024 4FEILL
k1 28.1-28.5 12370 (4K 13% )

FRAE = R, FEPRZE T 20242025 4F7E M JE R FE 18 1 BE = A I 08 ol ik s 452 0% o
BEAk, P A TR R S R A S T . DR ], DA 2019-2023 4F (BR
T 2021 4F ) FEMEANTT AR T 35%

ML, BT 250 Rl PR SR BB T, Py 58 PRGN ot M A Ao | R R S
— TG FHANERR, T IR AR, HRTHIG A BRI 2 E PR T
TBER], A KB IERMVER T &, B G R AU E RES S F TR
e SE , 2200 TR ™ A T 1R 24 BB [ SR A (A 7 ot S LR 7 AT+BT”
AEEAR B AT 5 PR G AR S , HSS TR AR R L KR BRI TE , I P 3
wEmZAy . BERY, RRER ISP REES, AA EMEAERN . FiE X
Bl F G VLR HERE . S NRECT AR b oL, O AR T 25000 e S g 4 A= i LA
HAFSRBEIORSHE . S TTRRL AR, 1220 R IR ik PRGN 7 37 5 22 B 13 7 s AR
I

BR T RMIFBERL . BT MU AL T Z 5, e 2 g ZH VPR IR B i o A5 ) £
@, MR . RFEIRGS . e, HESIRAIAR . 297 KA ME . E A
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F=En NEH=

BYAH AU AL 55 P FEEEAE 3L 42 Chttp://www.cfchina.org.en ) | &1 JLEEAERHE Y “H) H
FILE” | ELRIE R E HAEMBOMNEEE & Cd” . R A i
SN SR IR Gl B 5 27 4.

FEAS T M RN AR RE, 258 PR R B R e R L0 . PERE 2 (2548 5 ) LA
Lo MRD A (T3S Wl ) SEEAR | BT B (e DR R T 3R 1 B 2 5
BENEANSE (MEEEN K TR ) ) o

3.2.1 E (X£E) FfF
(1) ok

P T IR A P 2 B R e AR R RS A I 7 BN A 2 HLEBE ARy, P DA A BURS
AR R B EAAA, B IBANGYT IR S W n] RAERIA] (R, SRS BRI RS ALR . TR
TR, B LR B TS AL TR R, RS PR RE SZ i, Sy AR X
S AERIT TS, ORGSR e 70 & BRI IA PR L. 2021 4F WHO UK DNA £
DR TRy 00 0 1 A TR 2 5 vk s IR, WHO W47 7 T R i 25 T R R (18 i 12
A RGENA

(2) EX

R4 WHO 195E S, g L2 3 (early detection ) 43 U 5% (screening ) il
JRiH12 (early diagnosis ) o JIREHL 07 RS 7 HE A FROR TR AR AT 0 (EL i o 11 BRRE IR A1k
TG AR EAE (BUE R TR ) | TR IRRATIR S . BRI LT TR HARRE
T HORATA MR AR 280 A St 2338t o T 5L 7 v DR 248 R s Sl PR e — 2D A e ke
Wiz iR R E TR AR S, DM A Bas e B ], B b
SEET R FTATRRAE o
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& 25: MERGEIRISHX ]

[ Service provided for a target population | [ Service provided only for people with symptoms ]

{£83kiE /WHO EM

Fitfe ERL 7 ) T Bt A5 PR A (0 XL LN | AR B RE CT 07 A s 258 ) |
WEiBE (BIanmBEfiArss Bl ) | HEURKMAIN Y CE S i s Svmss ) -
PRy (CEEARAEGS . #E . R4, CTC. atDNA | JERFIFhr s ) o H
HLUGKAT A AR UE, tDNA DLk PR A3 A bR %ﬂ%%gf%ﬁﬁkﬁﬁﬁﬁﬂﬁn
AR PRIEE 27 o o AR B T 0 e AR 5 DU I ) e 0 (0 Andedesnl iR, 1
SCER B iR 107 B 2R T 2R N 2 0 TARE IR0 ), RO IR R B B 2 |
FHP AR F L B o e e

XFFHL B E L, WHO B Wilson 1 Jungner 75 1968 4F#EH T 45451, #% NIH
NI AARBRER TSR 24

AT iFERNEREEREIN
(Wilson ## Jungner, WHO, 1968 4 )

i 25 B R kB K B R R ] AT
© 5t 7 5 i) B B AT BT
©® it i A 0K AR A T B IR
© i A B R A — R IR BB R SR B R T B
® 1% (53 By R Sk A 7
® Il S & R R AR LB
@ )i T T MR B A (R T 367 BT R )
@ 5 | W A U Bt AT AR — B
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5 WHO B EFREIEDT T (TARC) |, i & KMUSRARE L0700 H A SR bR 4
ZHR | AR, PR GRS,

B 26: KMEERIHIE X BIEMR

FRIE 5 01 B X B IE R

5% (%) 25 R0 ABOE B AR X E 09 A 20
REREE (%) %5 B0 ABE B AR AR LA

B FFEE (1) i 2 45 R h T MM P F o — o W RS 2 B9 LU
& (4 1000 A) 22 R A oy O JE A BB / R A B A 2Kt £

EEEE /IARC, #IE/ EFEEZ

(3) BLH

AR JE i PRI 272 (ASCO ) ‘B I, fiv e L -4 ) T X0 0 gt 122 DS, AN B 35 XL B2
RONE, HEAT B PPAS R S AT 5 s I R A R R AR LI L &5 B
EHUE . TENBE . iR RS AE . AR AR BT AE N R AR E S Sh
AESLORIH ERA R (P (FLIVE . EEUE)  SS R AR, ORI
B AR RUSESE . s B R0 B L AR X R

ML, IR S0 Y FEL N s A B . S AP Sk Rz A . P, Rk
B ) SR O R, 4 R o3 2 AR S b B AL Tl RATSE B B o R R LR AM
7, B A O i IR R B s 0 RIS G A ) AR R O
SO AR CELEP S RUSLARE ), I PRI FH S 75 -5 B Rl B2 W™ i X 30k

ibvgeg S A4 N R BRI P UMIBE Y, U B S MAS: HhoC LR R I 1 9
(C i) MYSEZAGIN . AR AR O DO Z — SR 52 SR AR A S 2 2 e Vi
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RS, CmAREAS BRI, R S AR AR . F AT ma b
PR, RAETR MR EZ AN R A, AR S VRAILAA BAGHIN 7= i 9 AN [R] iR
WRIERIRFETT 3, BURE N SN T

EAS OGRS, I PRI DR DU R FHARR ARV, (AR K R B ) IVD 58X, 15481
LR HIHE SR 0 JE N A A S0 S BT A B AR IR . T HAET R E
B v S AU LR A EL ARG I A £ A T2 BRI R A A K  [AT A LA B S0 28 56 ),
e FRL R AR ARG I AR AE S — A LAG S, T 1S B R LDT #5X, R LDT
WA WG . 24 HT, SERRIAREATL . 5 BT AT RATE AR, 3 A
KA HAS RS . PR, b X LDT BRI TE e AT A 3w s, Handk 4 268
FIFEAEET . i ) N A A o3 B2 AR PR M A P T JR il s RSB, DUmi il 98 I EK
IPBE R S B B iR S5 oty (CMS) X LDT i1 7 LIER, 2024 4F 4 IS FDA BREfAE 2 AR
4 B BOE X LDT (1) —fepidk A A ", nT DABEfRRE LDT 422 RSB IVD R B,
W3 T BESTAILAG L K A R0k 38 T BT & 4 LDT 7] LABA 340 s, 35 ] B WA A
W ECH 2 K RS, BELAS RNl B B v 4

(4) HFEAR

TEWR B HE N 8 2 BT, o 1% T R R0 i 25 Rl A i bn il (B S 4.
eSS (ARBUR SO MR A A A . R AT R P A 2R )

Douglas Hanahan F1 Robert Weinberg M 2000 4 SEAREf7 10 4F X 60E 2 B0 1E b
AT A, 2011 AR 6 AMRFIE P RN 2022 4F 14 AMRHE P, ALdE . TCBRE IS
e (BlnsmRiEE ) « HAALRMAERSGS (Horas 2B ) | XAERKIMGIES AHUR, 2B
M (IGF) | FREemmAs A% (VEGF) | BURZFERELREIAE ) . SEHAATRE
FIgeAE (TPS3 %) | Gk (PD-1/PD-L1) | MU ARIE . REACBIACI , RAIA 4 |
TR . UEWA . A,

[1] D Hanahan 1, R A Weinberg, Cell, 2000 Jan 7;100 (1) :57-70
[2] D Hanahan 1, R A Weinberg, Cell,2011; 144 (5 ) : 646—674
[3] Douglas Hanahan, Cancer Discov. 2022; 12: 31—46
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27 JERERY A MHHE R 3 RSB R AT

EGFR Cyclin-tepandent
inhioitors Kinase innititors
&l

Sustaining Evadi

....... v growth immune activating
g L ant-CTLA4 mAR
- . 5
elulr
tics, # n

{E B3kiIE / DOI:10.1016/j.cell.2011.02.013

SEF R, R SE R R AL FE LA FFPE FEAS (AR 7R Th bR & A i B 20, fi
Frem s Bt ) WA ZURIE DL SRR TR R . H AT UG Kb 2 b, f Head
60% o MNJMREHURE A AT B2k S AR, WA TG A e e B 24 U s A o

WO K K6 QAR IR R IR (CTC) . RFFIMAT DNA (ctDNA) . AhITE
(Exosome) . ANHSN RNA (exRNA) %5, 30, ciDNA RBUHEARIN U, - th T 00
IREBCEL AR R R E O DNA, R BN, ATREIRIG, XHEORF £ BoRBes. Mk
AFA L, T PCR (RT3 S JAHIG AAE AVERIE, 3 I A 26T NGS
FOR MM EZ I TIZ AR, R IUH 2 R AT AT AR5 AT 5. ctDNA KL
SRR, SRIAED R BRI, AKVCATRLIEHE/D Panel | K Panel . WES
FIWGS %5 B TIPS, BN R IRE (I 10 /AR B
FERFE RO R RO YR

R ok R IRy . R DA 5y 2l RAG G O LRI 2 1Y (et
T AGTE I PRI 27 AN B2 A0 S rh i R ) XA otDNA 25547
CLIRY | B ) 3 R e 24 B S AR P LU HT ARMS (3G BRI 728 2R 48 PCR) 5
A EL A B m I PR 25 03 7 A T el 2 1 s #E S, R B R DR T R7E
BRI ROE S AHSCHLER IR I NGS.
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A& R e E

T P A,
qPCR FHRERR 10 ewmp Wk, g | CURRRA, K
PCR BE

<4 -
dPCR H5 PCR 01% Bk BERE, Al waiﬁ%“’ﬁ
#HE
BEAMing BRI Y 0.02% B ¥ E FEHRE BAE R, MK
T —seq TETERE 0 uewe A F f R ke
b2
Jilt 98 AR L IR .
_ 9 = B ESE
CAPP — Seq EE 0.02% BHRE A BE 5 AT TR
I A48 T4 1 FiEmBEAR HRE, Rllxs KRAE, FERGHF
b2 CF 354 g ARHE
EgHEE, Rillx KAEE, TREH
WGS EL0h 1% HEE A
e TS . ARBE, HEAR
EERER/ EFE

HoA VAR K6 7 e AE D & P, 2021 4F NMPA 1 #EE N 1 5K CTC =281 WHIE
B “CytoSorter™ If 70 I8 40 A I R 587 (3 F UK M ze ik ), H
JoXf i R G AR s A SR — ﬁm@%mQMQ%w%mm%@<a 229 30-
150nm ) , B T IHZHZURR R DSOS A0 Sl A5 B SO BRI, e T B e B P S
ﬁ(ﬂW)omm@lﬁﬁﬁ%L@MmE%%MWW%ﬁﬁWﬁUAT.%%ﬁ%g£
B JRAIAE T o AR S B B T AR A VO I R oG T R I PRI e B, 7E b
B B B9 R R ) S S W R Sk 21 90.2%, A T IO L3 P2 W i flUk
7 89.7%.,

R ] 2 24 it W 0 A B g B 7 e E R T T s 2021 AR R AT 45 i des i 277
FEl N AP SIR Bl RIFAN R ), S 07 A 27 it B i P A 3 I o 40 ) A A i
FTATHETEALL, 2N BRI B R R BUE . FE57 AL . PPV (BHYEBTNE ) 1 NPV
(BIVESINE ) S5H8 08, Rl R B FI NPV /5K B 5 1 KV A REAE A i 2 7 i |
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oo 3O TR P I A4 Bk, TR S0 g S8 38 otDNA FRERAIG, i —
A AR ARSI R RN B e Ay DU SR ABRE 5 RIS, ATRE TR ST 2R FF R AMEABAS, XA
A —EEZR (BT REUCTT) o VA NFRFF™ i Z—1 Cologuard A4, 4 Exact
Sciences 7~ R FE 2024 4F J.P. BEARMERR K2 B9, 2025 4R & A 0~ —A0 i i 45 B
PSRRI P R S 91 % , X e R A ARSI 0% 23 12 94% i 43%

BFE ik DNA BRI, R T SR e R s, (i A
G, BRI, 15 DUBUIE S R SRFIELL B DNA L RNA BT I 071
Wl VRS AT R RS, 2024 482 A, S S TEBRIEBE R I i
o CSRN, 41AUT 8/ MILTE 7 SREILIRIZE 24.000 86 STIBAYL IREA S BT 47
B IOEE 0 R R R 38, DO AT S A T

Z AR E PR A RN BCARE B R SRS R + HAME + T G ARI,
2014 4 FDA b2 ERE — 45 e 5L DA i A K B 2 BRULAS U ™ i Cologuard , >R IR
FARBEZEE “NDRG4 F1 BMP3 JE[K A9 B JEAk + KRAS JE R 1 5 2748 + KA et P %) i 21 25
AN, SEERES Es AT 92.3% 1) REUE . 2020 AEFRE NMPA HEHERY 5 4> i B it
PR CH RIS RN EOR AR, B “IRIMEAEREA Y KRAS JE[RIZ848 +BMP3
NDRG4 FE[H AL + 208 kil , ARG vE AR B A A0 1 B8}, AR Clear—C 1 1 1]
I RIS ZE S, TR T i R RS R 95.5% 5 o) ik JRe A A vy ol 28 Sy
63.5%; X455 I Y BAPETUNE 1K 99.6% . B T S8 S e FERGIN 2 AN, MR BB i)
T ctDNA G4 AR PR F B B AR A i, (LR Ikt 1oz 1 B AS o

Br T LA EBOR, HZURERE R H A RS MR E A S ATk, TER R LS U IR
7 B A A

(5) Falk

TGt SR AT R JZ 1T, e R AR EE R =l rp R e R YR 2 — o TR,
it L B e IR T TR (BB TR B R A ST ST A A ) o 2020 45, i
Je T PETEAE 7 i R BT BT BB, AR AR B (Em D B, F RAL TR B

TESSIE T, R0 T2 EE B R AR A (R B B ), BB SE
SEARRE LR L B e v R 7 AR 0 (B2C) , C i J A T 3 o AN o A iy s A T
SRR AR R R IR 22—, S PR X DXk AR AT 55 75 0 e B - B AT 5 R A sl A
M AEAEBAE IR R Ao (AL TAESORA IR, HA I U A ) o LDT By
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AR KR A R B 2P 3, VRO TR | 25055 A 11 St Y m] e 00T,
F AR A

TESCAITE, R 05 7 i F A TR AL R, A AR EAN T Z LR
RE B, AN EZORZRHE A .

TEF™ b3S D7 TAT , B AR 1) 7 it 2L 5 R 1) e o SUAET BB o A i Jes , RO AL DA
PLPCR N, Z5Genaiily . B, CTC, SMNBAKIN A Z R EOREFT I 0t , 2
TCEARY RIS 5m S P HUAEs A1) fls, B R 2= SO BRI, DANGS 3R 3,
TR MFREIZHE . MRD AFRH, RERNG R T ARG IR AR 55 PRk

[E &P g B Al A2 45 Exact Sciences, Grail, Freenome, Guardant Health 2%, [E A
ST AR TR R . RO Y R R2E . AR BUEEY) . R, HaAR SR
IR PR . RSB YOKRER . TR, iARES . FMEERYY . ONEAEY . 25
W5

PIARFT Al Exact Sciences 5], 2014 AF4fE 1 g L3 W B2 7= i Cologuard, 5 i 24
500 £t (X ek A P32 2 2125 3250 ) , B 2014 4F 4000 17 FF46 =
2022 4 211 1400 Ji 43 (2022 4F 400 Ji i) o 2023 A0 A B UK 18.65 123578 ([A] LK
31%) , AT 2024 4G Ak 45 5 WO 21.55-21.75 {2500 (B RPAE R 16% )
2023 4 Exact Sciences MIFIE R 4, 45 BLEATIH MRS HTAIIE ( Adjusted—EBITDA )
H 21910378,

lumina AL 09 988 B 05 Al Grail T 2024 4E 1E 434, Grail [ 2016 4E 1857 &4,
BB BB 25 123800 (ARAA BT 2026 45745 Eiifh AT 10423650)
I R g0 S AR 38.5 U7 N, 2023 4F & 2% H 7.65 1236 70, M\ 2022 4F Q4 F 2024 4F

Ql, HEREEE LA 2300 J1ET0. 7E 2024 4F £ FREIEMF I 4 (AACR) 4E4&h,
Grail 2341 (1) Galleri I KIS 25 R /R, 77N 99.5% , BUSNEH 51.5%, PATESR
N 0.5%, FHYEFIE (PPV) A 44.4%, HANIEHERTR N 88.7%.

iz

] A Py L s 1 ) DL AR AR 2020-2021 AFIKE B Beb: g *Wﬁ)ﬁ%@ﬁ/ﬂkzé
WSILAE YT 2020 4F4K 10 1270 B FERlDE, RWEHA GG SRERE BT 205, 2024 AEARAF A M T IX

2 S G RIS GE A AC nR g 2021 4, IW%%%&E BT ARt T A
WK1, ZIRAL = BB A= M0 % Zy&F (Kl SFRP2 A1 SDC2 FEFH Ak ) | YOKAR
R (R SDC2 AT TFPI2 FEPH FH3EAL ) DL BEST BHAE B K 2e.0 (R SDC2 & A

.geneclub.net.cn  FRIERE BRUNR
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F=En NEH=

HILfl ) 25, TERA XM A EoRt K.

2023-2024 4, i SO AR E . R BE AR Y 2023 AR RO KU (2023
R 6.54 1000 ) , AT MAAVE IR T (525 AU Z) 1.26 /3578, 2022 4F 6.51
f¢.75, VARG 8.08 4470 ) , RIS IR i HiE . [FEFRATATLIES], ™
Eh T, FE P BRE K Panel 377 & 3KAE, FDA WAHG T ZRERR IR R EA, AR A
PR R I T A BRI AF 555 7ol B 7, HRIER 2023 ARS8 R (4R ATF
FE) A SR 2024 AFEE—FEESIPL T Non—GAAP BFIFNM A S 2% IS A 8.2 41
77 R ; Freeome T 2024 4 2 HARMFE [CHIHL MY 2.54 103570, HARBACL LI T
o R S JR R HH g L0 S 1 AR M (L T AR R SR 55K, R IR TR B 9 A [ B s
FHUCHEA o R 04 F1 401

TE R BE LR LR, AR A SOCTE LA T 7.

O AEH: BRHFCIEARAR, TEREGLIMRZEN. 24%. ZEMNEFF
DINFI R, Blan 2024 F4), hxAFEFHEL, KEMEI0X=FEKR, HItH6
SR, BT OING AN LR DNA, RNAfiE g RAHE L, AAELL
BUBRREEEDH AEY, BEEEMGENE. SEME. BRE R ANTEEER
RIEIE o

OHEXNET: EWRFERN/HERAL, HiE, REIEKHFW, Pl Exact Science
Bl 2019 4 DA 28 42 5 TE R W 1R I 5L AR OE 89 2 A A B Genomic Health, [ 4
#4332 T B Oncotype DX 3L B & 7F 4 7= & # /2 B 4 N\ E f&, 2022 4 Exact Science ¥
Oncotype DX # F| = i 2 — GPS test ( FF 2 FH AN iy 77 7] BR MG 2 ) DL 1T &
% MDxHealth /2 3] ; 2020 47, Exact M4l ML 21.5 070 (LLERE LM ) 41 1L%T0
W W A 7E A A b Thrive Earlier Detection £ B 2 At 461l 4> 1k Base Genomics, 7£12 & 1t
7 W, VL Exact Science H 5%, 2022 S9N/ B EFZ LK 246, B AL VARH —F £,
HEHEH DTC/B (e AE, EEENE, BWETE) MREERBLEHEX, ToA A
WHRMATIR, UEENILFE, UBLEDWEERREYN . EREAAG S TN EMHE
I Ao

OHEhH: BALFVERREFOLFL VAR E, EREREE. HFTBFSH
E&MAIHFANEMBEERIIAR. Bor, RXFBER. ZE2F. 2ET. REE*.
B, B Y. PHESRE AL E T E /D &K FDA KRBk BT # 4
2023 4, w4 5 Dok 7 T & J7 24/ 5] Vanguard MedTech ik i 7/ % 22 H # L&
T A ColonAiQ” Hy ¥k we &-1F, Bk 4 % E X4 2 F 41 % ( Breakthrough Genomics ) /A & 7£

RIS B EEE www.gene
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Ao A48 B T M B Bh B R R E A 4 K PDACatch™ & 4F 7 3 0% & Fu A M R 45 B T4
Jib B 7 0 K AU AT BE P A B AR HEAT A, 0 OB R R SR AR R AR B AR . Bl AT R
KK FMEAFARNT MR REMNFABEEALT, A, 2021 FRTEHEHM
WHIX AR A2K205 4 40-74 S PR RNE A EFER & T4, 2022 £
EREGEETIFTXALETERSFFCAIEREFA 10 764 RAT, 2024 F4 KK
HEw/RETAIES FEMABBMALNER “WNE” A%,

3.2.2 LM DB
(1) TR

FLENAT RGP R T AR T I ZAMYERDTE . N T SRR R
it e 22 A AR IR T T 58, LA RAEZGWIOE R i e X e 7 A R B, TRl
THEREZHT, T AYARCE T MERIZYT . 2015-2019 4F(a],  WCEE AISE FEHEHER 258
VA 65% ST AMIREWBATHIR ", FEREISW 0 CAE TR E AL I 2 E K XA
BEfR o

(2) X

FEBEIZ W ( Companion Diagnostics, CDx ) MIESCELIFINAR, 71l B U HEREE IR T 7
EIEFEHEATIZ I WVE BT 2545 5, IS5 hn ik 5515 EOoR A 2 JR 2 T
BHARE RS EGR IS nTRERYRIE LB IG 7 RO o RIVFE 53 s [ 53
A e A AT N SIE R 25Y), SN2 2 bl BoAT AR AL VD {5 5.

PRI W R 25 R N A2, (BA TR R] . PEREISIBTR— R a7 Ir R ekl B,
AR OCAGIN 5 7 it 2 B IT de bl 25 B 2 Y )™, AR MR TR IR 22 S G e 52
WTER, IRIRARE . ZRIVERT . 25l (SRR A ) 4.

[1] Gromova M et al., Biomark Insights. 2020,15

N RIS 2
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29: FEEZETHIME

(7B~
(B | ey
| IIE %
I gl M»
| Al 1 1 . y
: ."""rlt\
Cancer patients with Blood, DNA, | |
e.g. colon cancer Urine and Tissue Analysis

{5 B3kiE / Crown Bioscience

HET, IR R EEBEIZ Witn B 6055 DNA 28748 . JLH @4 . PD-1/PD-L1; #)
251 A 34 . MST (i PR ) . TMB (R g A8t ) . MRD ( {8k B9kt )
HRD ( AR 4H BfE ) 25,

(3) MH

EREAEREIS WS S TE 1998 AEZEHE, 2011-2013 4F, 25 . H A &Rk 45 & A
PEBESWIHE OGS R, TR T 2020 4E KA 1N EEBEIZ W5 5 )

BRI W = Ml R AN K B 125

® 1998 £, FDA #LyE & MER 2 Wik 7 . Dako A & (Roche ) ¥y Herceptest;

@ 2011 4, FDA K A A PERE 2 K 4 5 B U (£ % ) )9F T 2014 4 IE KR A,

® 2011 4, FDA # &% MET PCR # CDx: % K i th cobas 4800 BRAF V600
R AW 5

@ 2013 %F, HAHRMETEMEER (PMDA) KA (HHLHRAE %4
HIEFHE AR ) o B EFE 2024 £ 5 F 17 H#E T 4 Xt 40 FRE KR JE By CDx = &,
7= ¢ & B Roche, Myriad, FMI, Guardant Health Z#.44;

® 2016 £, FDA #h7E 4 A2 T NGS & £ F % 7 7= % : FMI # FoundationFocus
CDxBRCA ;

® 2017 F, MM HEEF (EMA) 7 UKD Bk 7 & #L (2017/746/EU )
BRI H CDx By L (Z 8L CE A E ) , 7 2022 F ERX Lk e (2022-2024 [
SLEH ) #HEE A CDx;

® 2017 4, FDA #t/EE N2 M (%P1 A L8 ) K Panel f#F % Wik Al :
FoundationOne CDx (F1CDx ) (324 NEEBH R L | G4, MSI, TMB) ;

RIS 2Russ BB www.geneclub.netcn | 83 |
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@ 2018 5 1 A, HE G ML L 7= &3k Y& 4 W8 Super-ARMSEGFR ( 3
F PCR) ;

@218 7 H, HREBENET NGS H AN MW BEHML I~ Rkit: REEFH
A EGFR/ALK/BRAF/KRAS # [H % & B Al (o 28 Ao 2 B0 J7 3% )

@ 2018 £ 11 A, REHAN NGS Z B HEL Ik XEEPHAL 10 ER

REBRARM XA & (T3 ARmLEMFE) ;
@ 201946 fA, LETHHEHLETEMNTEER;
® 2019 £ 8 A, HEH/ PD-1 £H ML B kHL: F KL #r ey PD-L1 IHC 22C3

pharmDx;
® 2020 45 8 F|, FDA #EE AT NGS # A By A & w0 £ 2 7= % . Guardant
360 CDx;

®2020 F8 f, HEERERETBEMHIAFIFF & (CDME) K48 AMEH
PSRN (R LT BN EE S RAER A RESEEN (ERXERL
) )

@ 2021 £ 11 A, #E CMDE &7 (A5 25 4 19 3F R A B2 i 30 s PR AR B0
EME A T R ) o (RSN WK A A R IR B R A R R )

@ 202243 f, HEM BT ANEF PD-L1 %M RA & (#IZ BT LMD I ).

KAEAHE “PD-L1 A (RZEALMFER) "

® 2022 £ 6 A, &lcwmﬁﬁ(%%%ﬁw%ﬂ%ﬁk%ﬁﬁ#& 7 3 7
I PR AR B v A A 48 S R U ) o

R ES T, HE 2024 4E 5 A 1 H FDA JLHLUE 61 ANMEBEIZW= 5, XTR 71 #2548
( S48 ) 31 fEsh (RIZEEIF) , B oA dr /N . FUIRE . 45 B |
MR R A A MERE AN R AR s BT RAEIFRICY & EGFR. HER2, BRAF, KRAS il
PD-11 .,

/.geneclu cn  RIFTB
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B 30: #Z 2024 £ 5 A 1 H FDA #itEpf a2k FIpEM ( EB ) Réxicw ( TE) gt

FOAREEEIFEREIS A IS AT (Bub2024.5.1, LEMHE)

Uveal Melanomz |
Triple-Negative Breast Cancer (TNBC) | 1
Thyroid Cancer (TC) ¥ 1
Pancreatic Cancer
Obesity |® 1
Non-Transfusion-Dependent Thalassemia [ 1
Moderate to severe Hemaophilia B patients |
WMedullary Thyraid Cancer (MTc) | ¥ 1
Hemophilia & Patients | 1
Head&Neck Squamaus Cell Carcinoma |
Follicular Lympharma Tumor |
Escphageal Sguamous Cell Carcinema (ESCC) ‘ d,
Chronic Myeloid Leukemiz | ¥ 1
Cervical Cancer | & 1
B-cell Chronic Lymphooytic Leukemia (% 1
Anaplastic Thyroid Cancer |ATC) _i- 1
Aggressive Systemic Mastoeytosis |9 1
Urathelial Cancer |#5 2
Myelodysplastic Syndromes (MDS] |55 2
Gastrointestinal Stromal Tumars [GIST) |
Endometrial Carcinoma (EC) 968 2
Cholangiocarcinoma | #5 2
Gastric and Gastroesophageal Cancer _'_ 3
Prostate Cancer |SESSSS 5
Owarian Cancer !— 5
Acute Myel, Leukemia [AML] | []
Melanomp | Se—
Solid Tumars | E—p
Colorectal Cancer (CRC) | SES— 17
Breast Cancer 29

MNon-Small Cell Lung Cancer [NSCLC) % 62
FOAREE R AEREIS BT B A AR T (k2024 5.1, EEMHIE)
2 4443 F 34 2033 L 1.4
= = R < I i~ a T oo Eomowon PO~ I T~ m 4 @ m
EEEediy eBd i f i B T B P R iRE
£ r T8Eg g E2E% g ¥ ESE3%
o @ £ o E B oAy T E o=
o g2 =E FY0 3 =z
g §¢ £33 z
g%
z <
<

B FIETATT &5F; HFRAEAEP BIGRE, B LA 17047 (FATAR— KA
FEAE . AFIH AR LS D)

FESKRIR / BERERYE FDA B A HEHIE

PR B 12 WT 1 JF & J7 ¥ 4 35 W 25 ( Co—development ) FI#f # ( Bridging ) DL % B bt
(follow—on ) o FEREIZWIA) 52 438 i[RI S B R 26 B 1) RT3k 2 H i
BRI, AT LL R AR ﬁn%‘&ﬁ TR 5E A VL PEREIS W &, 3
# KM CTA (Clinical Trial Assay ) e A4, WXk, KIHEZ597E CDx &

AT/{EL/&‘ 2 ZEREE www.geneclub.net.cn | 85
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SCHIARET 2GR, AL RAEAR ORI &y BRI AT LR DU IT & 5

o PEREIS BT IF & SR RE

{5 B3kiE / DOI: 10.2217/pme.13.100

TESCIE | B RR AN AR 5, Gl AR W (CDx) H2E0 M2 IVD, CDx 7
a5 ARG R I R, AR 2 S TR R IR S . H ARHE CDx 280 11 26
B I 2R By gt TN R 202 9 N, FEARHR ] LIRS

B 32: BRilf+FEISHT S 29I & 2 8B E B K Bk

l;ﬁ?;{;mn Ciinical development au-mm mgrw;t
i medicines regulaios
iy BM cut off datermination by £

Product Pre- | Phease 111
W~y ey G

Cut off confirmation
Pradictive power BM

; " < i -]
Medicinal Product - EU pharmaceutical legislatian 2 e g
= i -EU VD R é consultation) &
Anaytical Clinical
performancs performance
BM ) Prototype
hvpmhee s, assay
Fezaslhlllﬂ.I
and seienlific Conformity assezsment
valicity Clinical development by notilied body

& B 35kiE / DOIL: 10.1002/cpt.2928

(4) AR

ARSI, BRGSO ISR B2 W EOoR

[1] Nobuyuki Hanamura, et al.,Personalized Medicine (2014) 11 (1)
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V5o B E A AR T RITERES W R & 22522046 (Immunohistochemistry,
IHC) | JiXaiif . 1o k065 xR SR/ N T AE BEZ WP B 45 5O UL A58
( Fluorescence In Situ Hybridization, FISH) . PCR fll NGS %%, It4h, Sanger M7, #5001
WP P2 MY 45 B B AR ABAT AR A o AS B DA RIAR 10 17007 o

B 33: ARHEZERNKATE

EREZHE N ARFEE ERBS
A (THC) RTANEE%E, Fl4 PD-1/PD-L1
KAEAL A= (FISH) BT A 5 6 K 8y & Al
e A RN (PCR) TEAMNC AR IEE /R
EEEMF (NGS) TEHAMSER. SHELLT R, flo TMB, EERES
SRR/ S

TESALHI RGBT fh b, BRI RIBAR- 502 PCR, NGS DLy it R A 45
R AT AR ARSI BRI [ 58 24 i M A PR PR 7 A B PP Py, BT
HEF AR (NGS) KLl FFPE 21 ZUREAS Y fifr i 1 PR AR S G A B2 i), Sz Il )
AR SR PR B AV BRI - 45 B DA I U HAT PR B2 Wi R IEE 9 oA — A5
1 TG PR BEIS W R 5L, ELIR A MU 1 P 1t i R T P 35 SC LI PR B A=l T Y
Nl SRR A HBAT I RIS 19 — R, 258 EiJE AR
SR AT . ETXT AT S DNA K B2 W iR TC B R

TR, HETE AERE IS W 3 R A SR AR ST NGS A a2 >k FH LR RE
AHEAT PCR A, E ] 2020 4F, FDA AHEUEE A NGS WARTE K PEREIS T 5 -

(5) Falk
PR EREIZ I A “LDT+IVD” BEATE TR 55 A1, FEIRIEJE R 2G4,

5B RO N EE T LDT BUR RIS, T REIZ B 25 ) 7 380l ik L S A
BB TENE ERCH R, HTER s VD B, A2 SR R 5 a2 T IVD
AIBIE R S E W AR o 7)™ SR A NHIERTR A LDT B30, 5 R X FE 2 .

RARE B EREE www.geneclub.net.cn ‘
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BT ROE, FEREIZ I SO A7 20 Bem o K2y, MR 8O, H
AR ) J2 B ATl s AR A 3k T e g S PRI g A S A (JEF PCR 2R ) o ISR
IVES], EZ PAgZemifnry oAb ig 25 P im AR N T8 S 0] (2018 4R ) ) B+
e XA BB S 0 25, 200G S BRI J5  mI A R A B0 DA SR s, i
Y b T B8 L XoF IR B BR S ) EGFR. ALK, ROS1. BRAF (143 [1] 24 1 1 A 5 {541
B Z o O AR 2 B TF & g A B AR A B AR SEVE R . FEiAh,  H AT
Myriad BRACAnalysis Fl FoundationOne %57 i AR5, Firft Myriad BRACAnalysis 7] $24
202,000 H G, F&E A 3 F A Y p i ROST e RAGIAERGIZ I = 5 2017 4E9A H A
Bl 25 EF 2017 4EHEHE FMI 9 F1CDx M [RIBTA8 A BE O], CMS B 2L TVD 44 A B £
(7 3 FH T SR MR R (DR R, R sl i) TV e ) HL SR — IRy 225 .
FERRIN, BT RIS . ORI A BEER IR B BOR (CDx S259RIEHRES ) . REEE
FEI %1 CDx BEARECRATZEHEE T

PRl 2 WG ER (L™ S 3RE Dy 32 ) 59 E Ak 15§ FMI (Roche ) , Guardant
Health, Myriad, Dako, Qiagen, Abbott, Ventana %, [E IR ALHG NGS 40Uk 4k £1 PR 27 |
HEm, ZEF ﬁﬁﬁl MR HEEA | T . DU LR A% PCR U i SEA8 A4 |
NEAY) ., ERAar. QA SR, PP KK, 2023 F7ERIL2
M@ﬁﬁ%ﬁkm% AR B IOG KR Z 8 A4, WK F20R H AR AT 2L 6l
FHIEA . B BRI 2024 AFREE—ZREE AR W, FEZS ARG R EIL 2060 T3 0T
([T FE 29% ), Bra A2k s] 2.18 127 (Rl HHEH 190% ) , ek 1 g tEpE12
BN N R ST

FEAERES TR, ARG LR A,

O AEW: FEH S EATREANIERELARE . EWFEHNEME, ki2E
PR B B R R R M BRI LS BT RO BT PCR, KR4

SEREAREAMN, RERX, BHBNFE,

OHERNEE: BV mAEMGEREWIFEN ., ZEAMEFXEANE, WKXEHF
A AtiE L W R R B A&, MRAE 2020 4 — T4 AT ET 2 B B9 B B NSCLC & 3 iy A #%
AHRRN, B S AFE— LT AEZRERENELLESN Y, IR0
W 2596 7 7 £ DUJE % M AL 3/5 B B 8 NSCLC &% P,

O EET: BWH— S RALEANTLR, MM EEZE LT IHT 7 EFHHEIN;

[1] Mateo et al., Nature Medicine, 2022,28 (4 )
[2] Cheng et al., MedComm, 2021,2 (4)

ub.netcn  FRARE BRUMR
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A VKEERREXLDT, s RELARBELH X, ZEM2TRIUEE.
3.2.3 MRD A3

MRD A W I HERE2 BT, H il TR & W a0 (e AR IAT],
T

(1) %R

MRD J& MR 52 R 9 F 2R 2 —, FTLAE I ctDNA 8550 Fhric By A 77 0 el
JE MILYB AR GE A A8 1 P FEAGHIN B , AT AT S A 5 S AR HEA T 75 vk A I L O PR R o

2017 4F, Hr3H AR K% Maximilian Diehn 7E Cancer Discovery | % i (IHF 58 R R,
TE 94% BRI PEAR B il &2 2 B b, JEF otDNA B9 MRD 7655 1 YOAYT Ja 14 AR ol %
RO ke, 3 5 MRD AG I & B 72% A, HORARSF KA ST YR RT 2 5.2 4~ A (PMID:
28899864 ) ; 2022 AFAE PG P5 e Ik A A kS B4 Bl 98 10U 115 B BA B AR 98 LUNGCA R, RIS
OB £ MRD A% RFS T 4 A XS 57 R BE i T TNM 433 45 i PRAZ 32t A9 50 R, 0 )
MRD H# FAL GG #4811 273 RRIME K, 6975 WA ctDNA MRD BHA4: 1000 >
100%, FIHEFEE N 91.8% .

& 34: MRD FEBhiE /g M B HA sh gy 1E A

Local therapy Adjuvant or
| with or without post-adjuvant Systemic
(nec)adjuvant therapy therapy for therapy for
for non-metastatic occult disease overt metastatic
 disease recurrence | recurrence
1
Wil -
10“ “Etapse pn)qrr, S510N

Tumour load (number of cells)

0 2 4 N 13 8 10 12 14
Time (vears)

BEERIE / AFFER

o P —
FRARFR 2Rkt EEE www.geneclub.net.cn | 89 |
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(2) X

MRD 5 /N B ik ( Minimal Residual Disease ) , WEFR 2 K53 F-5% Bkt ( Molecular
Residual Disease ) o 1] il 5% B %kl ( Measurable Residual Disease ) , JEHZ33iA77 )5,
MR E UL G S S IR RE R, (H S A R A AR R I T, ARE
S R LA E e A PR R T RE 1

HAE 2007 4F, S DR 0S4 R4 Alexandra Trvine F1 Mary Memullin % JH o
ik (PMID: 17288299 ) , 7Ef8 1 ‘“E/% MG R F EZIRIT R, —/NEaRk, BEIE
THFEAEAEN . Bk . AREE AR ARk A 4, BP MRD. [ 4R MRD
BAFIBIFSE Al ASTE DYNAMIC, GALAXY, TRACERx, MERMADI, CATHAYA, MEDAL %,

(3) MH

MRD 15 [ AR 67 38R AN A2 A e A B 2570, X rb 00 e A8 2 Ui s I
W, W MRS RAMEALRE U RS R gl

HFLAE 2018 45, MRD A9 IR NGS 7= il B 3k 153 FDA b, R R H] 10°, RpAm
PUASI EIITF 17100 J5ANHe B 5% BRI A0 . MRD 78 SR 7 1 107 FH IR 78 AN KF 28, H iy
FDA 27850 7 i WM E e & E , N 2S8R MRD 7RIl RIS, HG4s B
e/ RS . FLARE . BRAE, JERMZA MRD ©5LH,

MRD R % BRI E R

® 2018 4, FDA #: & Adaptive Biotechnologies /A 5 ClonoSEQ"”, # T % & PCR
¥ # BCR/TCR VDJ ?e:f%%ﬁl& By NGS 7 iEH Tt e Bama g (ALL) % K
Mg #EE (MM ) B 34T MRD A ;

® 2019 4, FDA &‘T’ Nater /A 7] t9 7= # Signatera™ X # 4 % %A% (BDD) ,

F RN EAE B F ARG ¥ ctDNA; 2021 4 H 5k #% ¥ Signatera # /> BDD, 1E%
AN E 2 4 101 300 R X 30 By pE R 75 B 4F, % @ Inivata /) ] B RaDaR™ 24K
MRD #-l 7= & #% % FDA BDD A € ;

® 2020 4, FDA F &k ## ClonoSEQ®, F T M kP 4 & ik (CLL) &%
#9 MRD #:3

(1] S, (SR FEAmL (MRD) Rl3ER ) |, S+ =R ERITES:, 2024

.geneclub.net.cn  FRAPRB SRR
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@ 20213 f, HEEANMMRD £FR (FhafiiEsFREmEERLR) &
% 18 J& ¥ E i m b XA

@2021 4 11 A, BEXHGMAEHFFORMA (L KWE AW KRB+ 5L
W R AR R R )

@ 2021 4, V2 R NCCN £ 7 6 & “ T Y & B 5 B 1077 it b 3 o 48
ctDNA A Z % By 11 B30 111 31 4 B e A4 4 B i 7 Ao R R 498 T

® 2024 4 4 F|, FDA it & % 4 K 1 % 5 2 (ODAC) R & W W 4 <L 8 #F %
EVIDENCE #1 RTEAMM W4 R, s E 2/ Nk FHE (MRD) B8 2 K HEH
B8 25 4 B R B PR R 3 A kB A K

©® 2024 47, FEEFHFRATIHAER ZR R ELEA (LHRELFHRY
i (MRD) A&7 ) .

(4) BAR

CTC (JEFRIIRE 4N ) F1 ctDNA (PG I8 DNA ) J& MRD Kl i) 3 22 A Y ik
Horr ctDNA JTAF R 05, FZRMIFE 2748 (SNV ., InDel, CNV, SV) | FWigife#
S (G ) 5, TG R R/ MHSEHY ctDNA 2848458 (VAF ) DL AR
FRRG I MRD 18

MRD ctDNA #6445 R 435 5217 PCR (qPCR) . %%“% PCR (dPCR ) 1 18 & ¥
(NGS) o WA (Flow Cytometry, FCM ) A Ay 555 (1) H AR T B ml LA B4 46 00 A9 41
L) MRD, REETTLIRE] 10°~107, 2 247G R IR MRD A H I ik EFxdss
IR, 7E tDNA £ = 0.02% BT, o DR AIRIARTG G B k4T MRD A&, H Hf
FERH NGS HEATSEAIE MRD ctDNA R, H—FIoivyes 40 A6 Ay s 8 S ok B 2 B AIR A 28
7 DRI R TR B e (AR /D 30,000x HEZ 100,000x ) , BB P T S alifk

MRD #6: 10 1) 35 A 4% 2% £ Tumor-informed assays A1 Tumor-naive assays, Hij#& 1 5 &
SN ARG BT E HIME panel BUBIRENF, J5E R E panel 2 WES ¥,

AR BRMR EEE www.geneclub.net.cn W\

t@%ﬁ%ﬁdﬁﬁi WWW.ipoipo.cn



http://ipoipo.cn/
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& 35: MRD %l A4 R B& 2k X3 Lb

AR R Tumor-informed assays Tumor-naive assays

B Tt e A A i HE R AR R R IE R R 2K A IR o F F Ak 2 A I E
T mmm s panel ;wfmur panel 2 WES 47 # 3
KR*E Signatera™ ( Natera). PCM™ ( Archer Dx), Guardant Reveal (Guardant

FE RaDaR™ ( Inivata ). NeXT Personal ( Personalis)  Health). CAPP-Seq (Roche)
WRMFARE, FREEKH, BAR

BRANEE, RARK
Wfﬁ B E R RET REE, IAREREZL RBEANLTE, I4&6F440E54

R BENFRES RO R AR

5
o . WAEREERBARRA %R REE
BEERE/ EEE

T B RTERY SR, 2024 4F ASCO 23 1 & A G RIS COBRA Z58L, FEEFXT “If RAK
i &ctDNA+" TG BFSEA R Tl ; 76 2024 4 v1 MLAYSS B 9% NCCN 55 4 B AN
ARG RIS Z AME ] ctDNA S#EAT RN R S9N X 5 HOR BT REA O, 7EHA
FREL TR ARt T MRD I EAD PR AR Lo AN, 2024 48, RIS = —k
AT/ N R . R RIGE A MRD W92, 43 514E Cancer Discovery
Cancer Cell, JAMA Oncology A, I IHBR S BE A BH PR it i £ 5, AR i 2 I 24
B A DI R W 25455, R PRS (JCHRRAEAAN ) 18 184 1 H

FR T NGS P15, 5T PCR 1Y 20 5 PH Y b 4 AR I 48 A e 30 ek PR I VS ZE A A
RO A WA B H R4 B S R S g g 5Q3l R BR 4 e R B R Be P A3 T
PCR I ctDNA Z 3P HH AR W FHZS B 5 & WS, 2 BRI ctDNA BH: 825
RIGE KR (22.0% ) 30 TAHE ctDNA BIPERE (4.7%) 5 RIGHYVIBRARE—1H,
ctDNA FHYE B E S R MR R E R E N 17.5 f5. (HAFHEZ, 5T PCR (1Y otDNA 25
LA, RGN B T 2R o5 a0 4 4 1A B R T

(5) Falk

HHT MRD A5 =2 U A NS F, #iF ABER . Adaptive Biotechnologies (14
clonoSEQ TEARA IS 155 —4F (2019 4F ) A AL EEEIR . Natera 23 w19 Signatera 7 i 1
B I g A2 W . LRI A2 R W A3 3 2022 4F | 2023 AF 345 36 [ E R 55 . Signatera
Al Guardant Health 72 R} ) Guardant Reveal i fE 2023 4F-5¢ 5 4845 55 [ B b AR B 15 )E A 7

E?%E?:T'JHE": #mﬁ wwwmmpocn_
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F=En NEH=

( Blue Shield of Louisiana ) {4

MRD 403 ¢ F5 0 i B A\l A9 45 Naera, Guardant Health, Freeome, Adaptive Biotechnologie,
NeoGenomics 4, [FPIA L FICRIEI | Ry, PN, SERBHY . SAIETF%.

MRD 7 2023 4E DI iR 5 i . PG ATFHE ., Guardant Health %71 2023 4F MRD
R[] L3S 4 90%, Filt42 98 1500 J7 45 A 1 200 {C. 36 ey s s MORRAE i 21
AP R 55 B 42— Natera 3T 2024 4245 14.2-14.5 {29570, 2024 455 —7
FEENA LK 52%, MRD =i Signatera R4 AIAYIGE, 4R E] 1000 Eo0 1, &
F MRD [ Freeome 3 B £ 2023 458 it & [GIZ B i4% . Quest S5 BRI 2.54 {2 3E T RRDE
SR T I T 2 A HLES T RS U i 2 42T 6 AR R

2020 4F, F&EE AR AL MRD &0 Fii—3R B BRI o 2021 42,
TERIE I ZKS Natera 1 Signatera 7=/ | AT, @i B IF-F-65 10 J7 x EIRENT,
KBk 0.009% , 2023 4FBifg &2 2 Wb 558 A JA] e K 24 58%

7E MRD K45, AR ARIOCHE LI T Jr i .

OB KEW: Xk ctDNA, ¥ HME L T A NN BB A, Av ka7 oE A7) #F
GOHEN AHEAT HOR B3 A0 15 5K K1 309

@ X ET: MRD & H % A 4 & 4% 2 ff 8 £ F AR 48 6 7 £, 2020 4, Exact
Sciences ¥ 1 Ashion ( % 2 Z W IE B 77 PO F AR 41 ) #1F MRD £l
A TARDIS, 2021 £, NeoGenomics P 3.9 12.% 70 4& ¥ Inivata ¥1 X MRD #l .

OF ZEH: mEMRDMIEKEN, EREFITELFE2FoHE, B&EHQ
MRD $ A #y 7= 5 B A b A B R AR B4 0k W 08 B O

BT B B FEREIZ W . MRD RIS, e 5 DR I 435 3 A P e e R DRSO
ST AR, SEABIREERAILL 2Rt T RIS A RSN A

WIS BT EEE www.gene
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ERTWESS (2024-2025)

3.3 EMEZR : MEMERGY

(1) R

M ANFEFIEYT (Cell and Gene Therapy, CGT ) &A= YZ5 I 5] . CGT AYA i 2 %t
TrEEMEA TR, M RAEIE I 2 3L DR sl 40, DAV Sk 16 5 2 401 35 DR sl 0 R IB T 7150
BAHSURRTT . KAZE RS . 2017 4E, A4 CGT 7/ Kymriah 3% FDA #1tifE; 2024 |
AR, Bkl 3 AN AL TR RS, AR AR B W R AT COT BRI A H

2R M ZE 2023 47 £ AT ) “fe ik RS 20k B 28 457 h | SE RN L =y 7 5 Tl 4 4
RN TR T B CETRMERE S I8 S R Al 2 5 1 8 KB BOCSL
[F]4F, ChatGPT )46 A Sam Altman J¥ % 1.8 {ZFETCHEE AMIIETF AL Retro Biosciences .

B 36: AEMEENXERE (BL) UERRFERMELRMXFENFOZEN (BR)

BEREE/ 2FER

(2) X

AR YT NIRRT AL AT SR IRR , SEE FDA KK E NMPA =5 45 1l 4i i
DA PR MG (ARSI 25 ) o JENEO N, AR AnEE G 22k TR
STRRERESL I F Y, Gl B 0 S2 A0 RE R AR T 4 5 B AR A, ORI 22 8 W) 1E
WIONRER —TUEYIEOR o A ARG 7 SR N gl . ify T . PR . BT SRR
SR

(94) 2EE www.geneclub.net.cn  FRINPFE BRI
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B 37: dpimERATHTER

N5 =

i 2.
Cells harvasied Inab, virus
from m
om patient r‘F,I’ i
cannot
‘. .b reproduce
Altered cels produce
desired protein
Agane (3
inserted into
the virus
Altered celis inpected
into patients hocly o=
t’ Alhe:ad wirus
mixed with
— patient’s cells

Ceils Demme
genetically aliered

1% B 3RIE / https:/scienceofhealthy.com

TEAN 3 (R, A B FIJE AT 48 LA CAR-T SRR 1 4 a6 7 R LA X i 6y
FRRIEEIGYY o AR, AMRIEEINNGY T G I E R B AR 1y . T AR AR, IR

TR, X =AU B A3 A A

[ 38: iR MEREBTHISE

CGT iR S
IR M T 4 e B
RIAMIE A7 T
4 T AR
i A A T
B BRFEN e mpmeg
it P uil A L
IT By A
o 48 B % 35 4y
% 4y it
Es B, B ETRENEETF
E3] L ELE S
* 7 REHE
M DLIA B
JRIETT E B

FEmarE
o TaM . KT M. FEAET 4
Hinmppnl & (RIRAEN . RAEHEE. REEASE)
AR ZH T M (CAR-T)
B4R % NK 2888 (CAR-NK)
TEMT AT EEmn T 28 (TCR-T)
ErMEFERE T 48

R X FHE® (ASO). /NF 4t RNA (SiRNA ).
(Aptamer ). f=1£ RNA (mRNA) 4

B EE ., RERA, HHREF
FA BB (ZFNs)
# T HE H TR AZ BB (TALENS)

CRISPR—Cas 4% B& B ( Fk % HL2 |8] g 4 Bl X & & 7 7| R ok
EAR)

& TR

{5E3KIE / FDA % NMPA, 1B/ EEZ

P —
HAE o.net.cn | 95 |

eneclut

IR 25T
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A — PR A AL IR T IS, BIASN RE AR A ik Hop, RSN IAGE ]
RS TR, i3 i AR A A 2 R ) RO AR T P, U ER DR N A
RARAZ A5 PRk AR B G R, R i i Wbk e, Sl oo JEE S e
SR o

(3) MH
S M AN PRTA YT B 3 N FH AU ™ EE 1 A /L LA S SR R . KSR PR R

b, BT 2N AN / W, FEFRIE, I PRI 2 PR Y T AT
SR AREE B P A RETENIZEAAE | SRR AR | I A0 A RALE TR AR
SR B IRBLNT S

DU i ARiE B b IS g o ], AR GENRY T 7 S B Wk L . R AR T 2
£ 5t B S AR RSOV o BRI BBV, T ERER I BE S R R T A I P ST 10 P D
B, SRR RS L PR G AR, SR AR R AR I AR R A
Horp, AR R IR, PR e A T AR e 2 A

HMIGYT B AT EZEN A TE . R MEME IR, RFITIEZ — A PURZ A T i
J7E (CAR-T) , JRBUE [ G T A e MBI OB i3, T giigsRik @i
A" — Mg a bRk (CAR) |, PAEPUINRE M A RE S, JF45E T 40/
FI B I S 2 AN R AL [ FE g 4 A . e AME A DG MR, B 3RYT SS9 1 TCR-T
AT Afamitresgene autoleucel A HFE 2024 AE4KM, FH 67 T8 15 AR FRS Y RE / IR0 20
JELRE T PRI

TE CGT I R SZ50 J7 187, AR 25 i B S R 24 it # PPl (CDE) & A
FE1 T 24 FE I R A0 E R AE B 44t (2023 4F) ), 2023 4FFE I 81 i COT Il R IR 4R,
5 2022 4FHEK 76% , LA I RIS A 32 (76 3, 94% ) , 3 RE APUIRE 2540 £ (42 101,
529% ) , RIS DL T I PRI IS M = (33 301, 41% ), T I AR 5 HUA Ry 5% (4/81)
UL I AR I RO B AR N (R eI 43% ) o AR CDE B R, JEATF I R IR 56 R
ARVERT AL FE AR TT R 1Y) SMA JERVAYTY, SR TF R RPGR B0 AR S AHDC X iE SR
PO e, 28 A P ) i PR 7 S5 1 PRI

www.geneclub.net.cn FRIXERE 21U

ERLF
BEERBETIERE www.ipoipo.cn_
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E=HH MAHE

39: 2023 & 4HRaFNE EiA T 7 IS B E R IX I8 5 HA

45
40
35
. 30 o
25
;%f\
4 20
" 15 |
10 I il =
5
0 a0 ) i 0 m Hfth
ﬁ %@ %f\ %” @% &“ @ﬁ %ﬁ‘ @ﬁ
. ° o ) R 3 4
Y % % i S LD % I
# & 3 i i B Ay i Vi
IS G U s A R o A
b Sl v AR EN W 4
¥ g ¥ K o R s
‘@V Wﬁ’
§ $%
<§§O
{EE3KIE / CDE

TECAHHE ETTHY CGT P i 7 . FREZ=AIEHME T 7 Ml AL PR 7 7= il b7,
FERAX 2R M BB . B 20 S T A U A IO A CAR-T Ik, JEDR
JYOTTH T 2004 AELE A ERASEREREAME T i HEILPIRY T Pl 2002 4k T e 2R TR
TG EEIEE DAY, BT X T WY S A

A 2024 4F 4 H 26 H, FDA JLHET 37 Fpaife LAY . FEAURRIGYT 7=,
W 1 A0 ) R LT AT VR, 90% S B X bk B IR RN R 1Y CAR-T; 7ESEYA
Jrre i, BT R EA TN AAV R BE BRI BRI T IA 4 o 13, (HARCERE, B
CRISPR M g8y 7 178 2023 4E3545 FDA b7 i,

AR By EEE o.net.cn | 97 |
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HRETWIERS (2024-2025)

& 40: FXE NMPA #t#r 40 Fn B FE 7%

BT RS R FIA T Py
A “u-
O BB 377 FE L s
2005 4£ 24T B M 1 A6 S0 5 e ZEY / VA IE R
00 & mEeEEME O ALEAERARREEAE g opr
28 e, B
& =¥
2001 % AR EEAN i;jﬁ/ EBMRARHEARE  pppw  omT
o P A
20235 (FRESFRERR LRAIELUSEAUEEFHMERAES CAR-T /
ik Ay
" B ‘\‘é‘ é /%QF/ 3 é
035 mERSEEsE oCERBBERERARERE L L L oo /

A 5

2024 £ ERERLFEHK ARIERM LA ETHMARALE FFHL  CAR-T /

FERE/ AFFHER, FIE/ EEE

FKETE COT SRy R AT, 2020 4F R4 ML I EHESL . 2003 4F, RS
By B E R (SFDA ) AA CANARLRMLIGY FOIFFE A 0] B 2 il o~ F5 T 50 )
2004 AEHA BN EPRGIT G EA N pS3 PURERESNR 4 A" 345 SFDA At
i 2020 4-FF4R, NMPA B0 L ATAE IR IRA ST SIPM0 . I RIS E AR TE T . 77 il R 245 B
WA R AR RN, R T R A e AT . SERMEM ARG YT . AR T4
JfL R AT A AT . EZH R DG TR R AR N R NE T SRR LU B D A 55
o FHATR 4R T30 . 2024 4F 6 J1, EZEZ5W)m1FR i (CDE) 76 (rf B & il 2 50 145 )
W) RS, BRI E SR 25 T BRI 2S, AR YR 7 A BRI A e R
STy AT,

Egﬁ.ﬁﬁ'ﬂiﬁi WWW.ipoipo. cn_
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FE=E0
B 41: FDA #t AR A pE B E 7 ik
BB 18 R & HRpRaTT R EEfTRER
ABECMA (idecabtagene vicleucel) e RiA{R b Celgene (BMS) CAR-T /
ADSTILADRIN {nadofaragene firadenovec- — = ) A fn B AR AR A
e S UL e R e 4 Ferring / siik
AMTAGVI (lifileucel) HEOEH lovance TILEA A7 i /
BEQVEZ (fidanacogene elaparvovec-dzkt) 8 i K 74 Pfizer / Hﬁﬁi—ﬁ% CNRVY
BREYANZI (lisocabtagene maraleucel) K B AN i T;‘;:g;’““" CART /
CARVYKTI (ciltacabtagene autoleucel) EA e b Janssen Bictech CAR-T /
CASGEVY [exagamglogene autotemcel) % 48 i B F i 38 1 Vertex ! H SR CRISPR 3 [H fhi4it
ELEVIDYS (delandistrogene moxepamnvovec- HENERL Sarapeta J AAVER A
rakl) - Therapeutics
GINTUIT (Allogeneic Cultured Oreanoaerasls
Keratinocytes and Fibroblasts in Bovine A il ol /
Incorporated
Collagen)
HEMGENIX {etranzc::;&ne dezaparvovec- B [ 75 CSL Behring LLC / AAVER
IMLYGIC [talimogene laherparepvec) mERRM BioVex(Amgen) / Gtk
KYMRIAH (tisagenlecleucel) PeRChEs it ] Novartis CART /
LANTIDRA (donislecel) B A 1 OB IR A CeliTrans £ ARl & /
LAVIV (Agficel-T) LY R e Fronen ) /
- ’ Technologies
LENMELDY (atidarsagene autotemcel) FRAEMAME AR Orchard Therapeutics  EEwmEEE
LUXTURNA (voretigene neparvovec-rzyl) A 5 R A R Spark Therapeutics / AAVELTE, HAEAE
MEE TR
LYFGENIA (lovotibeglogene autotemcel) HARn A bluebird bio S 5 i T4 1 4% 25 1
MACI e Nk N Vericel Corp. il LI /
OMISIRGE (omidubicel-only) 7B e Gamida Cell L SRS /
PROVENGE (sipuleucel-T) 3 Dendreon Corp. ! FEGE T
RETHYMIC AFRMEE 2 vk / Wt A
I : Therapeutics
ROCTAVIAN (valoctocogene roxaparvovec- A B AR BioMarin / AAVER I
rvox) Pharmaceutical
SKYSONA (elivaldogene autotemcel) [ 'Ff & B0 B B A4S WL AE bluebird bio / T4l Fu R B Ak
STRATAGRAFT SRS T B4 pEmeRC B /
: Carporation.
TECARTUS (brexucabtagene autoleucel) 1 B o 2T Kite Pharma CAR-T /
VYJUVEK (beremagene geperpavec) BRI LR Krystzl Biotech ! IR B
YESCARTA (axicabtagene ciloleucel) Hasmui e Kite Pharma CAR-T /
ZYNTEGLO (betibeglogene autotemcel) (& b g 3 1L bluebird bia / 3 1 0 1S A E AR
ZOLGENSMA (onasemnogene FRIAEGEE %) Novartis Gene J AV
abeparvovec-xioi) 5 Therapies
University of
BL 125391(HPC Cord Blood) WM TMBEMTFAR  Colorado Cord Blood [ il T-40 i /
Bank
BL 125657(HPC Cord Blood } mmFmpssER MO AndersonCord g /
Blood Bank
BL125432/0 (HPC Cord Blood » EmTEpEER UfESouth Community o o pm /
) ) S Blood Centers, Inc. S
125585 (HPC Cord Blood ) T HTHLS T A Blocdworks T L T4IH )
SSM Cardinal
ALLOCORD (HPC Cord Blood) HMTEBRBHITFAR  Glennon Children's  [F 7 ML T40 4 ¥
Medical Center
CLEVECORD (HPC Cord Blood) WM TFERBETR C'“““E:;‘:rd Blood s i Fomam /
Ducord (HPC Cord Blood ) iR TR | DUKRUNVESY e /
School of Medicine
HEMACORD (HPC Cord Blood) il TR T R ”ewg:;:;'“d i T4 /
ERKIE /FDA EN, #IE/ EFE
BRIRE ERuss BEEE www.geneclub.neten (99 ]

U T

www.ipoipo.cn

N5 =


http://ipoipo.cn/

ERTWESS (2024-2025)

(4) BAR

MR, ARG A PR A i —AF, BB S sl sz d 4l 2R (A, (P
FHEHRERI AR, TEHORBRE EARRAIRE, LUT il 2 mid (BRI, T3 a]
AZ: 25 DR S AU 6 B A3 LR il 5 T )

)i TP RN 2 I N O s =S R 1 e ) RS P N e 1 IR VR @ DN &S ik i 2]
a CRETHEANNE . JBRIRAnAESs ) o Sere i 2605 T 40 . NK 4 LA B v, e

A CGT ZAY, AR ETHEILFE M e AR (#an CAR-T ) DL PD-1 A i
%) A A T 20 B il 5]

42: FpRT REE

{58 3kiE / DOI: 10.1038/504S13a

CAR-T 1Y J5 S H O Y F AR T 4, K T 4 3 o R PR T AR A 5 i B -
PR AZ AT RN, RS T A S SR R MR i, IE51 & eV . CAR-T
4G T AMIRTT VA REEPIAY T ROR , RAER IR CGT £k, A 1989 4, CAR-T &4
BT R TR A AT SR WLV O L S S R S B S R e vt AW 2 S g e (S e
RATTHA LR 5 57 DU AE B35 e A J5 B e o 35 (ol an 4 el ) 5 |
B 22 1) G i 20 M A o P

PR AR BURE 118 5 sl sz 3 PURIA TP o . AR AR L8 WA -

yww.geneclub.net.cn  FRIXFFE BRNR

8 %E??HHE% www.ipoipo.cn_
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F=En NEH=

O )SNREWERE, UMERAMEREEEGI R GIE, BETRENER BT
OLEBRAWEN, FLKRREEWLEMMm, WETERRBHNER BT .

FEPR 2 B AR AN ZRAR A TR 4337 LB AR 5350
(5) P2k

M AL DR P AR LR T B3 1 2 R W R 2GR, MR S . IE R IR AL
Gk, TAETEAMSI R, ARG IF RHR L

MY T T, ROV R EAME SR . FLRSFEG R St o £,
AR T, SRR SRR T8 . RS A RIS, AR
TR A s B AT

[ N 4 MG 70 & L4, 20212024 AE I ME F T 5 3K CAR-T =&, Y5k A T
Wi (RIER AR, 4B JIEAY /HRAY . AlAEY . BRFALSE) |
SR LG AR 8 i S S R AR T i, BB B SRR B AR M SE E Kite 513
Yescarta® $2 R, I ARBAAET B TA LA ™=, MR 120 T AR 75, ESNEN
29250 JIC NIRRT /5o X BRE R AMESE Ty BoE i, FRIEA0MA YT A i — 2D BRI A
s a] St oR, BB RS ARATH . BERAEE AL OB EE 55, 75 2Ll B A =k
BERTE, MERFH, B2 -B (HK.02171) . Z4ME#E -B (HK.02126 ) &1
B350 25.90 12HTT . 7.84 {LHTT

PN T ITHL, W RS, RO OML . EAME IR B R L Sk B 2
AR PERIE R RO oY T, B EE BB E . A H BB B — U RIR e A B
RERII LT AR NIFIARAE IND B2yl RIKE 35 ) o mll X H AT CDMO (& Rk
LA HE) N,

ENE R ICRS IR WS . S Wim A wRL . R bal . ooty . 3%
FEHT . RS S, $ROE GMP TR, AAV., ENREEE . BRINTE . TR TE R IR L LR
WITHIZYIF R IRS:  Hob, &EaE s EWTE 2021 AF3RAS RAREAR 1.5 123670 A feat e,
PEATHE BHOE SR EZY 7.3 122678, 2024 1RO HEVT T I8 2 i M AR 2 T3 4ok
PR 1 2G & R BERDLAL GMP AE /=ty . B T RS, EPRbAT Rt e TR EIE G
S A€, . 25 BEsE b O BRI OXGENE, JSCHTERM . 251 . N4 1 R
23kME CGT CDMO A v, HFET 2024 4EAE IR MR 2l GMP U0LE AR 1.7 T34 7K )
=T B, FEEGHHTETA T Acro AG, ¥ K ABREF & A &) o

—

WA By EFEE www.geneclub.net.cn 1]
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3.4 RERA : RIEYEH

(1) Bk

R 2023 4R & A (AR E L 2 FE IR0 ) dl R, 2022 E23K0L
A2y 73542, 2019 4R 1.22 /2N, @it 31 N B amin kil MRy
BCA FERRA S 4HZ (FAO) By, #2050 4F, M= /i hin 70% A e L 4
BROR BT ETT2Y 90 AR N K s MAER BT ER, 80% MM~ i ¥k A AERCR
HUE7TE

2015 4ELCK, FREREAEFRUETE 6.5 (LA /KT, AR A i s Al
BRARIEL 1H&E*E%‘?ﬁ’%'—ﬁifﬁrﬁﬂﬁﬁijtﬁﬁ 2023 AFEHEFTRLEE 1.6 120, Hor
KGO R B RS 7E 2022-2023 AR, FRIEDEC T 67,000 WG FAEF T,
Wil 4.78 123550, b, BESCMBEAFZIE D RZMPIZERF, &1t 2022-2023 4EF
B 56% Ak ) 79%

43: HEFEXREDFHFHRTREH OQFHE

HIEE Rz TRk FHMEE #0O (22/23) HO (23/24)
(AF /@) (AW) (FW) (GoFx)  (F) (7% )
RRAR 41 (1 46%) 191( T 33%) 48 27 72.3 N/A 2.8( 1 20%)
ekt 126 (1 7%) 529 (1 4%) 131 57 = N/A N/A
ZEREX 175( 1 29%) 379 204 122 34.8 0.30 N/A
HEANE 24 - - 19 - - -
AMN& 456 = — 405 = = -
kKE 114( 1 30%) = - 59 10.4 - -
i 21 - - 8 = - -
e 2.55 = = 2.10 = = =
3 - - = = = 0.53 | 40%) 0.34( | 13%)

EH 291 (1 73%) - - - - 6.400 T 96%) -

EERIRE / RAeRAFER €2023-2024 FHEFEREUMTFEFEERE ) UREEKIE {Planting
Seed 2023 Annual) , EBT#HOR 22/23 £, HM2E 2324 EWTEEE; #E/ EFRE

.geneclu cn ARG ERUINST
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FeFEFH 8% FOUBEHLFRNE T I 19% AT, ASSHEHB AR 2 HH FSE24 7K -1 40%
FERRATBRIE IR, TR P BB Q1HT . 2021 4E, ok RIS 2 B
VOE A (RO RMATEh S ), SRR SRR IR 4 2 HE T 31 56 F [ R %8 4 1) RO o5 1
T SR A B R T 2022 4R, A — S S0 R SR kR
WIEFERITE; 560 R B2 (5 AR B LRI 2024 4, RALRA
WEA ZIMEE & (S B R @R (2023—2030 4F) ) , BB L Ofi—%
TACTHE T REIRTHTE I % (2024—2030 4F) ) .

(2) X

AWEMRRHEEE . A Y TRRROR SN EY AT 17 2 R i
G E, EifEgEM ( B 107 ) | REEM ( B 2.07 ) | s ThriciBiE A
( “HF3.0" ) MHTRITEMN ( “Bf407 ) . LEEMINEREELE, HESTE
TR e B P B G, IR R G BFHOR A, SRMEEIE G B R, AT LUK & A R 3 4
JIE 50%

B 44: £YEMNEFGZE: (A) £XE# (B) FEEM (C) BREFEEM (D) ERREFM

Elibe waricty Dovar vanty

¥
(Discass sussepbible) | [icase rescstant) © - Croies L DAGKETE o,

Conventional plant breeding (8-10 years)
c
\ DO Disease resistant
WX [ A AR
N e O elite variery
/ Phsmid \} T
, /A\f’r-
s (05
Gesorme Calli @
Elive waricty
(Discase susceptible)  Forcign gone insernm oGO | be lledy y
R = —~
Plant Lansgenic breeding (4-6 years) Regenerated muiant planis NBTs i.e., Genome editing (4-6 years)
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= SREEFH FBEERWENFRN, LT HEAEEN. FERS S E Ao
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RERAGEM HEH 00 (BHETFTZ)7

genTivit, ERRE. SRENFEFENEARURALE
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H, FREVKREE AL T2 RSk, EiFRIEER . =Rk RE. A
ARG SRR TN S AES) T KRS e n4e . teAh, FER g 7 FR AR AT B R HOR
SR ST AIARE o 2023 AF, IR R AR A B AR AR AR AR M A AT 8 1 AR M s P G
AR 2024 4F, FOKFI/NEZAE N BRI B ] G4 2 k. Horpr, X7 2
DR g OB AT 0K, RREAIFRARZY 25%, FEAIATFRAREY 40%, ZEFFRORDH:, BUXREF3ss,
TR, ey AT SIS 10%

46: 2023-2024 £, FRAMRFEBETEZ MR I EFFHELZSIER

REEZIEF L 7R 5% F A A K% GmELF3a FEEAEMRKLR K 2024.1.2—
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(2023) % 350 & AR F 257931 4 7= kil i) % A4E 4 02011 @ °F
I T s . TS
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(2024) % 053 & AR 179AC19-13-13 & = ki ity 2 A% 2029.5.6
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ZAFEARY R TR E A BB . 25 B R XA 280432 P AT o A I B A
WM RS MR AL, B BoA AR EMRE AR 237 T 2018 4R i A i
HE , MO RERE— DR A 7 BT Z AR LE VR Rl — 4R P25 ™ & 1000 AT
W R, ZUMCE” , B RTREITE ALK 20 AT, fEARRETE . RRTT
PIREAR SRS T, 127K mi . SN HKEE T DAL R FORWFTE T
HrAkHIBA, X TR . ZARAER G EMEEER 3 MR IR N RS, EH HRZFE
FORGE AR, a1 E S E, 7EPUr e 2 10 JT R .

T BB RZ T =B, M 1980 4E R 5 B2 & M TARiC B4k,
2009 44 FE VR ARAE 2 2022 AFA ) BE R i F R 2 o 2022 4, AOlARFTHFRIMATTER
K CRTHAFE R R A A R A ) , A 3 T REFIL A gk il 270 K
FEARLAY, A04G 69 FKEFARIEDFLIERIA, 86 KERHE S AL MR A A 121 Kis
MR FE G KPRl RS Al . 2022 4, RAEPI RO AL K B4R A 651278, [ 2020
AR 17%, 219 A ahFhiiad E 508 s B SRl FERL L A FAF AR 4 23 147T,

Aok 5-10 4R, FEAEDF R EARGGE . Rl R R N EREEORTRA
B, AR A E , LURRDI LB MR R A58
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it [E] REHEAR REMR
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A
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TEWRSE, FEE GRS SR E M. 2017 48, LR R IFEIRSS & LA T
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B 48: ZMERIFEYHEHHIEXER
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HAEr, MRS T HEZ2 N LRA S, ANGFE—ENUL . VAT
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B 50: ol s Y S 4

Fn/
BN

it /] SKEBHLIE

%0

17 TERT REEEE ok SEEIHAHARES ARYAT,
£ A

RHAE &3 R, T 1300 LR, AR
o A
AU hdbsiass ST I T
HERN T ARRA BT AT, IR EE
018 RESE  EUE  600ET THH; HEEEERT LA 76 LKA S
AR ATE SEEE S,

L maRA TR ROWERE A 51% SRR, AR
2023 QU= 3117
S . AT 2 o Bt by 00 41,
T H T  EEEAOWE AL 67.00 BB, W E A A
2023 KB ER 2.24
BT O 2 sy .

ik B TR BT R A B9 3 AR A b 09 R UG 20% B9

024 EBRAL  FRME L0MLT Ly

FERER/ AFEH, HE/ EEE



http://ipoipo.cn/

F=En NEH=

AERETFNBIFL A R A FEE (Bl s ), Bhdife (R eIt a5 04% )
FREET. (BIWSEIERR ) AR CROWHER G k55 ) 55
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Finll . FEERRAY) . AR sETAEY) . WERHAEY) . AKAW) . SOE A R
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ERTWESS (2024-2025)

3.5 BERERYEME . WED FIZH

(1) Bk

& Y At BRI RIS B LA RGBT () R B, T WP B RIS TS
PG e i e R DA 12 (WHO ) B @Bk + RKIE T IR 22—, IR A sk E K14 Ye i
{35 14 HadfBAE (R ) | 16 M IIE . 19 i ERL . 20 22 MR 755
i 20 24K, B WHO ek “EFRCEMREAILT AR |, a5 SARS (2002 4F) |
HR HINT Jik (2000 4F ) | SRERDRE (2013 4F) | ZERK# (2015 4F ) | il ebik
WEE (2019 4F ) | M (2022 4F) 4%,

HRERI R ARG TG, BN TR AR . RAYRPi TR R
BRI 207 00E . PR R RUE MR R IR A D IR 5 o 2020 4F, 3K
el Bir A = B g L B PR e R K B DR A A D 2% 1

(2) EX

PR A bR AR B — R, d R (SRR, AR B A A
R RS e, AT LA A AR D TR ST ) RAEMIIRSIE, REAE AL A
i BRI =N, SUEMHASSE RS W WAL YRR . SO . IF
SR e MRESE (EBGTAE PR “BER” R BURIEE 55 A 5 AR BE e A 3R A i,
REE AR, .

TRISWR B OCE, BRI A2, AR SRS R AEs T
RPEFZWT . TSR h TR TR T AR RRAEA I ., fRgtis i
Tok IR L QRIS WG oK, ERBERL, TR sl (T2 W) g a1
WYy A B E R P e AR, LB B REAL SRR AT, I ARAE R AL B
i R PR B R A A

(3) FHAR

TR, HEPWIRRZED R T2 W E BN K- 72 W7, Bk, M
ALY DNA (R EAZHZRR ) B RNA (EWZIR ) 2 R B0 IR A 4 A K R RIS
iAW, PR Z MR (R4 DNA 1 RNA PIFR)
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B 52: ZEBENKREREE

L 1L

1. Obtain Specimen: 2. Extract RNA 3. Amplify by PCR 4. Interpret results:
NP swab from specimen with SARS-CoV-2 presence of viral
and convert to specific primers. RMNA indicates
DNA, active SARS-CoV-2
infection.

& B 3RiIE / https://asm.org

5 B A0 A T 458 DL T 43 18 T B R A4 S92 9% PCR (qPCR) | 4UF PCR
(dPCR) . 2P 1 . Sy (NGS AT IFHA ) . BIEHSEI ( Point—of-Care
Testing, POCT ) %,

RGN I REASR RS LIPIGE | RIPIRIE | 1L RIS R AL A T
FORAE, W] DU M A IS TR AT T of DNA SRIBCFIAG , FRZ A5 N5
HIAZIR o e i PCR 9738 UK AR W5 B3 HT , A A N 2 A A7 7 A2 i B S R P AR
WAL, IS AREASZBHNE , TR A . 2020 AFAZRRASIN FHA:AE i e o 25 LA ) <5
PRUE” o ARXTTTE , HUSARINEE T POCT SFHOAPGE S N A RR i, A (] B, (ER A
BRI A AR ACIN ) b ARG o

N T ERE ARG, — e 2SI 2R G ARG R R B AR 65

B 53: ZEBENKEMEEATE
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B EENFFE BRI 0 R K B 2 LR R R
Bt LT & B3I AR AR BTN . BRI A WA AN &%
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FERHNEE A T, PCR TP i JOMBT R R A ( iy ), (36 2 LR AT (mNGS )
A S AL T (INGS ) S50 P B AR B A JiL i) A RS 8 R AEE R OVERT, JFE A
SN T P R A £ P a2 RS ok k) Iz N, AR T 24 e 7 ) BRI .
i A DA S AR B P S A ) ARSI 4, AR NI AT . 2023 4F, ThARER 225k
B R 2 A3 S L AUR AT (3 k7 5 DR 20 D0 B ARG D T A 2 2 P e DA g FH R Ak e 2
WY, PG ) 24Pk Rl PR AR TE S B T 12 W b i R & R 3R
TR T mNGS F1NGS TE55 JE A s o 1 4 8 FH o

:K?MBMﬁﬁtﬂlz%&ﬁ%%@%%ﬂmﬁifﬁﬁfMWﬁﬁ“¥m 7o Hr,
PREFAHAR I S B 5 B AR 5 AR A B HOR BR AL, X LG8 PCR RIS 443219 10 B HER,
AL 1000 F g, 7E R B AR RE EA BRI (ORISR PCR 47
WIRRBROR ), WAl DI R B A R A . 2022 AR DR AR ARl R 2 A8
JIRE - WA (Svante Paabo) 12 5k T AT 5T B 7 I AR BTl AR B AR 23 il K 4t vty A 26
S A

EWFWﬁﬁmummwﬁﬂ%ﬂ“ﬁf?ﬁik%ﬁ%h@%mﬂMmfi%@
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RRAEAG YR 2B et fe b, A a2 EEERE TR, s A sk
FEFRAL IR R GE —RBLLL K POCT ZRGEEACHE BT Herh A s Ak ise a8 i Rz i 22 B i 3 G
[ 2023 4F Ak, Flan U . SR T AE A, 2022 4 7 A, DA RReE 4
TR AR AL A AL TURE I 5E B TT AR ALY s 2024 4F 4 F, i ARk A shik
BB AR BTN P AT AW 8 A 45 Pre—A++ JRIYT , 7E—4ENGELLSE N T =4 RE .,

[l N mNGS FHNGS Sk HR MU LI ROERE [ | B Rb PRy AR U By RN BR 7
TRAY) . BIrES. Hrb, 2024 4F, ROREENAT D+ SBUCT AR TRELSE, AAEY)
AT C+ FERULITTNIR T

AL YR R AE ) P2 W) =l Al b, RSO -
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WA E; BEABRRTATHR EHEE, BN LHFRE S LR ER A H - L
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REMEARGWF RS, FEREMSETWAERESERAFHEKE, LBy
R T 3 B T, R EE B 0 T W W AL T Y 300 LT AR T

ONBEAREW, Bt EBNAEENERNNFEFEED 35 F0H, AMAEERK A
FT, BVt POCT WAL . P & A8 X3 K ; mNGS #1 (INGS % 7 # ik IVD A
BeAl, ¥ RAFE RN MEAMEF TR HKRLMNFURELFXMFEA (Flmk
BEMMNFHEANESE) EREARLLEEFHREFRTHRBER,

BF e AR ) 58 T AR AR R i PR AGL 36 v A 1Y 2023 4 4 [ MG AE ) of DNA 75 5k
D] 2 e 3 ) 2 ) O DA UG S 25 SR 4 ) AHOGMR R

O L E, 146 X, ABRWIMH 102K, AHFERSSE (54/EF. ik
HEAE), BIE¥REELEE (ICL) 44 X,

O N A& MK E) A, ML, #dk. LH. RiE,

O EVHNFEFE: AHE (MGI) . Fx4 (lllumina) . E# 44 (Gene
Mind ) . FE[# EJ7 (Salus Pro) %4> 4R A0 7 L% %, KAR (TianGen) . #L7 ( Qiagen)
PLRCEE#E (Vazyme ) %42 DNA B &

IR ERnR EEE www.ge Snet.en (1 15\\
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& 54: 2023 £ EMEHEY mMNGS Z B FITRREMNF EF 51T

HEEER ETHEHE HHE¥ER TREHE

1. MR R 9. NEFFFISEE #

SRS Tl 41 Human GRCh38/hg38 118
T T 89 NCBI nt 45
2. DNA S0 A2 n YH-2.0 24
Hiti 28 Human GRCh37/hg19 19
Bk 102 T2T-CHM13 9
3. DNASEEI R &K Other/custom 34
£ 8t 102 10. WA AT S fre
Tiangen 12 BWA 87
Qiagen 6 Kraken 2 58
Vazyme 5 Bowtie 2 15
Others 5 NCBI BLAST 5
4, MEFE Snap-aligner 2
MGl 81 Othercustom 7
illumina 42 11, Y Pr 3 B
Gene Mind 3 NCBI RefSeq database 100
Ton Torrent 2 G T y Datab 92
Salus 2 FDA-ARGOS 86
5. RN NCBI GenBank database 81
3 125 NCBI nt database 63
& 5 Eupathdb 29
6. PPk DDBJ 29
50 bp 105 FDA Reference Viral Database 23
75 bp 18 NCBI nr database ]
100 bp NCBI Assembly g
150 bp 3 World Data Center for Microorganisms g
40 bp 1 | d Microbial G 5
7. BB R Other/custom 43
fastp 93 12. (eIt

PRINSEQ-lite 30 7 64
trimmatic 2 T 66
cutadapt 2 13, (e AR

(Other/custom -] = 104
8. Hox ABFFRIE A # & 26
Bowtie2 61 4. EFAS

BWA iz i 95
Kraken 2 12 o 35
Snap-aligner 2 15, P FRT ()

BBMap 1 ~12h 11
STAR 1 12~24h 113
Other/custom i3 24h~ 6

BEEFRE / R BAERRZIRKEL L
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3.6 EMSHM : IR1R DNA

(1) R

Bl AR A LA R ANSTE S CRUHBARL . Bk SBRRLAE ) 152, RERAEY ZFEE
AR B ERPE . A RS2 (WWF ) 2020 4R AR (HBERZE M 1R ) TR,
F 1970 4ELIK, REREFAE SRR X R IR T 68%; WG EIAEY 2% (CBD)
HAUE 2020 4E R AIRGAEH, HRTPIF K 4502 A SR 5K L3011 1000 5L L A E
B SCEH BN [V E 24 22 51 2 (TOC=UNESCO ) 2023 4R AT FR, W 7 A28
A AR 30% LU, FBCETERREE I (pH E FFE T 0.1 57 ) |, - Frmit
£ 2100 4F2ZH7 EFH0.26 £ 0.77 K, WHHFEREE A 20 L LR B HAEFHE T 29 0.1°C,

B 55: AOK GDP & S A NBIREREFEREN (1995-2020 ) , ZEIFRREKEMEEL,
AERTALEIZI

Total impacts Material-resource related
240 240
220 29
LU £.£u
— 200 200
“I_I.
& 180 1.80
o
B 160 . 1.60
2 140 1.40
K
] 1.20 1.20
L] 2( 20

080 0.80
1945 2000 2005 2010 2015 2020 1995 2000 2005 200 2015 2020

—— Population GDP —— Climate impacts —— Biodiversity loss (land)
— Biodiversity loss (eutrophication) —— Water stress —— PM health impacts —— Workforce

{EB83kiIE / Bx&E { Global Resources Outlook 2024 )

SBRAS ELAE S A ZRETER Y. 1964 ALK, PR AR (TUCN)
BT RS BV (GBIF ) 848U, %A TUCN £L{ 45 5% (IUCN Red List of
Threatened Species ) , BUAPFAS ) K 26 KUK ) 2 T H . 1992 48, FEECA B 5 &
JER 2R, 150 MEREE T (EWEZFEAZ))  (Convention on Biological Diversity,
CBD) ; 2021 4, (AEMZHEAY) £+ RGN T KREERWEIF, SUCE_HE%
E (B - AR REREY ZHEMRESL ) | e B 2030 4EORA 27D 30% 1942 BkE A
TR XU E b o

P
FRARFR 2Rkt EEE www.geneclub.net.cn [117]
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(2) X

ASIETIRI A 2R A AT CRITREOKAESE AR R 400 (A7) ) e
YR YIRS GRS A TS AR IR R o SR, SR TALGUR A 1 AR
FAAERRHEAXE . RS HIMESF R)EE, TGk i SR E M Z B E ORI O TR oK .l ZE R
TN A A, ST A RBAASEPE A ANE A, ARt s B2
FEPEPEA RIS P B A A . R, ST I (] 4R 273 Dy =S5 Tl -

B 56: ERRANBEY S

R F KA
W  FEMBEANG SN, XHFE BRI . # DNA
AR FEEMESHE, ENSRIBHNE FR3% DNA (eDNA)
KRB AETIRN G R A EEE, EHEE. GREN
BEFRER/ EEE
(3) BH

F 2004 A B RAT, ERE AR GHEH T AW 2R (FRZ AR
[H4H, Conservation genomics ) o 2007 4ELIK, BEFE =i sl 7 CREGIE NGS ) BRI,
it 3300 ZFPIRP AR AAE LI (HRZE 2022 4F ) o WyRh LD 48— th e i Ak 4
5 RN T R NPT 5 SR I ARATE R M B /AR s Sy — TR A AR
TE 025 DX SN A5 Sk ) R PR 2008 AR LIOKE , R85 DNA (eDNA ) B A HDI DAl AR 2401
SRR BEAEC R, WIS FR AAZ R BRI KL Rl . S5 i B 3k A
SR 52 UM B S M Fh e TR A AT, AR 201 AETFIRTTIE, HRTA AR ER
FREMSE, & uFENER.
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B 57: ETERKRARHITEY SN K]

R wh 5451
. e HT A4 - hE1E (Svante Padbo ) T 1997 44 & B R AE A A B & ALK
Zﬁjﬁﬁﬁwﬁ DNA, 2000 4 41 % I Ff F A A B.5 B4R Aty 5 40 6, U 3K
T B 2022 EHIREBERESE,
# e 54
W 2T 5 E R EE N ~ \
o EEERH R At raRAAARRA, EEETDRIERERHE,
R
AT ENERH oA B B O 30 4 BT R B AR R AL
\ L REXBEEERA AN 1A SRR TR AT EE
A A 4 R AR A AP F A, KA 2K I EEREL R,
Ll o IS
ii?NA'Mé Ficetola 4 FI /| cDNA i 3l .3 o \ 2 4 ¢ 3£ (2] b
7N '
A F R LHE #[E UK BioBank, sk F 2 FH E (Future Seeds), HIIEXKEHE
wE B, T E AW TREES,
ANEAGRLE BYABRELEAGEEET ST ARk, &0
e AABAMGFE RS, RAEE R,
EHERE .
wAE  PREWEROR ARG A R AR P EER, BEAS L,
RAERAMMY o
HmERRE RS o
EERE REE
(4) HAR

X H ESE AR EREE DNA (eDNA ) FiR.

FREE DNA (eDNA) 8092 MRS (KR, H3E . 2854 ) REN DNA KA, H
HiXt kA4 eDNA BFSE RN AT 72 o it DNA 22 ST SR AR 2 RE vk, il
HEBANR (HIEINEYIF AR . BRBESE) |

P52 DNA (eDNA ) F2ZPRT s/ MR AEY) (BIUngs | 328 . Bl aF )
PABCR B DR BP0 W A . PRI IR S B v RO 2SR
A H A UKIRIREEN B, i R REERMDURY, MR AE R PR (A

Y ouanY

ARE By EEE www.geneclub.net.c
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DNA ) FIRTYAE R A slidif 2 DNA (MK DNA ), 3 EDKAEAIN eDNA, SRIHEITH)
el A 1) 70T o

58: 7k{&k eDNA iR T~=E

AL TS5 TAST
[YEEIU AN |

{EB3kiE / DOI:10.1111/mec.16659

FIH A LRI AR EAL, eDNA PRI A5 RAT | RPN | 535 23 B A ERHis e 13
IS5

® cDNA X#: Wl THALK, eDNA XFAFE N L RFFEHTAFE, RLIRK
FHEI D, BIF T WAL AR, BEXEE,

® cDNA A FE /I : @4 qPCR ( £H X F4# ) , NGS, ddPCR, CRISPR/Cas # [H 4
BERAR, HENGSHAFEH, FAZSNMEALEN . & EF 71K eDNA, @ EEF
AMfF (ERBEDTR) MEELEBGHAN 7 HMEL, XELBDIRNZTELD
Fhi R MARIE R B, ¥ ZBEN DNA A B, DU{E L eDNA % 65 DNA A B #E4T
P o

@ LT KEEBRMEAE L Ty Wi 55 B4R BT, K2 R F Y
MEE, HEEDHWEEREL, PMBEENENFH ST,

OB M. AHA LM RBEMEHARNIRIES, FATAHK A An 52 B My 35

120| EEE www.geneclub.netecn  BRIFRE BRUMLSR
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FRT, ARt e R D7 T AR EAE ™Ak, P ERORE R A5 ] AL
y, WP R PRI M AL, N3 [ A4 R Be K A AR I ST T . B ARy
A fr Rk BE AR ST RS, BESETT A0 1E eDNA SRARBE AT« K e Bk AR AR 45T )
Wi o A

A AE LA R iR S5 1 A £, SRALSEPRIAI R & KL . AR R BT A S,
bk 7 T AE R BB A T R, e SRS b7 9 i L IR 55 Lu s A0 Ik, Sk
v I A Ry, R IR X7 T R SRR BIRR B 6. ARk,
A A AR APE R A A FF AR FETRHE K ( Curtin University ) 153 FAEM)2E R DL I
TrEnD 52552 7157 A\ Michael Bunce (4% T 2018 4£41|57 ) eDNA Frontiers %,

IR ERnR EEE www.ge Snet.en (1 2T\\
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3.7 M ARREBR M FE iR

(1) R

JAE ERTHERHOR = 2R I R 25 RS i N e SR B AL, (H IR N 252 )
BRI (Z5AAE SRR ) - ATl stk ) DARORKE (S A PB4 ) |, THIH
ﬁ%)%ﬂiﬁﬁ%ahm%%ﬁ‘%bli@(%%&%ﬁ?%, Hp A NEER AR IR . i =1t
BLONTHERE. EYSh . YN SEETF ORI RE, AR R TE B
AR P EE Mz —, DN (RHAbAY ) b BbRSm, miila: . w]
W, AT PR T4 28 A A W@ R A B2 R GE . ST BT R 2 &, B
J TR

B 59: HF4EaERTEE

o 8
JNe ggjg . BB
HFHIE pAETE

BERkE/ BERE

(2) X

A NFER AR R, T MR SR AR DNA {58, TIOALIR 35 A KUK |
ISR R o BODHATREE DI | AWM S AU IR . LT sl 2 i e e
1 7 S A

e A R AT A E o SRR, SO Al OSSR LA oL, DL
R AR S, T Edr gl TR SRR ORI, A A fiv e R
ARG, TR REEEIARE . BRI A T

TERRFGITI, FETAYESR . RN | Bkt . gl s
[EEEERGE A2 N iug iR S 7/ LIS ER z?bﬁ?mﬁﬁﬁﬁﬁiﬁﬂﬂﬁﬁﬁiiﬁ (i
IR IAERAE, A AR AL, WSS BB, XA L ARk L
LA BRI R . RIERARR HAR, T RS ey B UOREE
FAR TR
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B 60: #HFEMmBENANREE

Health & disease Longitudinal Data

B 7o o
(1.0 DR Nt X

{5 B 3€E / DOI: 10.1016/j.mcpro.2023.100561

ARTANTHEERG G BTN, Bl HEE T X0 2 e -5 e
TERAE BRI e ap i A o MRIGER 2B BERYBEAR , NTERYBREERC P SR o i
YRR 20 RSB, 5 AME R ECE PR R E S [ R R T B T
PR IR R A R . AEAMEIBUE IR A PRI RTR T, Sl R R A R RS A AL
B, @S oTEEERTHAMEZS, SCBRAA G - TP b S 1 AR A i A

© T 4 aok Sy K RIEE Y

® FU T HH MR L UGN T EXERSKRRERL LW

O 4 T AR ARREAT, RBRAMUMEFLABEB N TN TS £

(3) MH

Ber ANz, HETRDEALED, LUF S8 5T 2240 A i i ST

—
ARARETE 2Russ BB www.geneclub.netcn [123|
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B 61: HFEMRRIES A

RzF &g N RRER

B A A R LB AEYITED (BRCAEE ) FEEL /AL EBIlg

INCLTHE 2
IR oxt DNA 34 5 398 5% 308 5, 78 2R & 4 %g“%’%ﬁ%%’
GREHERSY B f. ER. RELABRCENE, AL AT,
EMRE AN B LR AR 1541 100K Wellness Project

BE BT O Z R AR S A F A, 2 RME  Watzenboec et al.,Eur.
R BE FH B A M5 By ¢ 4 AT Respir. J. 59, 2022

o e AT S AFBTIERATKIRIE, Bl R Ak Stelzer et al., Sci.
3 S FH Transl. Med. 13, 2021

HTREH, R4, FEMEWA ., HREMNRKFE Nie, C et al, Cell Rep.

= J}—'/\

BEENER b ESHTRRE bR 36, 2022

. B RRAH, GETH, AKNE, HEEHRE oo D ot al, Cell 163,
H E I

M AR, BN A G o HE % 38 45 RO 2015

BERFRR/ AFEH, HE/ EER

RO RS L B A L e T Y TR A PSR A, AR B A A
T FEAR R LERHIFFE B B, D BO™ A5 LR AR ARIE 0™l a0 Ak P4 (T,
WARZ I DTC LKA, N T SRAE R DX IF, AR LA NFERLDR IR ) o XA
Wit AR SR BOARTCHE LSO ARA L B o LR RLAS A R ZH 33 ZRH X il sy 7 ol e e
LRI o

NAZERH—BRAIGIERAES NRS ST, P AREE, a2 =I5 PR R
PR A RE L AGIN ,  PEAFXAAE | R . AR, B XUBS: 55 2 7 Th sl — Ty T B9 41
AR il o 5 e AR DR ARG F) DX, A SRR DR 217 il 8 A0 0 e R ) 92 435 1 ] 7 2%
HEE, TP N SRS A A R T TR A TR AR DNA R (DAMERCN E,
AL A i v AR S A RE AR SR ), KA ol R 2T (MDA I AL, ARSI AL o3 B i DR Kt S

neclu RE] T\ “‘l
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RS IR HL R (ORI ) AR A Bl BB 11 52 B

MEARN-G L, A AFERA S NEYES R (Affymetrix AHAE ) | SRl iy SNP
A (Mumina 2474 ) EARIIEF WCS (FERFEAFE) o

TEWS A R, FDA 7E 2015 A4t 7| A AR 47 5 (23andMe A5 ), Fa
TEIE R 29 B 2 LR B AL TE L, EEALHE Bloom £ G A #5472 3 AR |
FLIEE . DR SR . HOO0 BRI S A . A A RN L IR T B 2% v R A f AR, LA
T 53 L PR A G B 25 st A 2R o 36D e AR A — A AR

M=, AN AT AR AL 245 Ancestry . 23andMe . Helix, MyHeritage %5,
FEINRRHURIER . 23 B . 45 DNA, R 2ER . EHER . Rt EX
S (A L el (R ) | DU EREER IR ) A8 LMLt A A Ja A~ A
FREZEITY

23andMe [ B AL AL FE DTC 7= il 8 DL 25T & S5 . b DTC 7= i 5
AN A R 2H 28 1) 72 S B . 23andMe M 2007 4ETERGBE, 2022 4ELUHE 35 1235
TUIELNACHT Lo 2023 AERMFEAREL T3 80-100 1N, VR 1340 TN 1EZ)
W R S5T7 1, BT 80% [F) B /A BA AR AT 245 40 i e A RS, 52
Zye . BZERL (GSK) | A HERTELENA G AR . RAEMEINE T o2 P Iy T
EIFEAE, Hrb5 GSK SE&HN 3103570, 2021 4FUR M Lemonaid Health #i JE7E 72 B2
JP R 55 . 23andMe B 2023 4F AR RN 2.99 123570 (R K 10% ) , 5 HP K
F 3124237 (AR 44% ) , 2024 WHAFERT =28 Rt it 4.58 123570, 1ETH G
FOA AR T 04 Ry T

WRAERS BRungy  EEE www.geneclub.net.cn
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B 62: N AERAE RIS

23andMe Ancestry.com WEE (WeGene )
KATEE] 2007 4 2012 # ( AncestryDNA) 2014 4 2015 4
EREg 129%7% 99-199 % 7T 797 (SNPAE) 629 TT
249975 (WGS 20x)

R A Al aNiil AN R
PR SNP oA SNP 47 o s 00 SNP 47
2R 1400 7 &% 1800 7 & 12 / /

_ 2009 FHEET 11L%
2B %A 8122
e iﬁiiiﬁg% %; 012 £ 1610ET 2018 £EA& 2018 4 5%
. S - HEf; 2020 FHEGE  BREBE 11,7 B+ 8 B

AL 47 1% T8 %

BEERR/ AFHER, HE/ ERE

AN NEERIZH 7= i B B A A R r W T, HEAT T 29 10 AR RDILARIR R, BT
%I%Iﬁm%ﬁmmﬁu&@m\m%\Eﬁﬁﬁ\@%m@%ﬁﬁ,EE%%%%F
(R L2 O B AR5 9%, (ELRT R ds = TP 2R LA S AN AR SR DR = g5 [RIAs P oA 7=,
B A, SRR S FBR AR, s 8 BRI EER . DI R
PURBFHERMIEE AT, ARIEATFGORE, 2022 4E AR BAS1 14 g8 i HE DR 73 B8 R A60 ( 1089
TTt) 5 VASERREER | 07 SR AR AL SRR ( SS4E MR . B RE AT ) J#
TFRAR B S1E . AR ANEEPI AN 55 2 1) Pk RS Y 55 I AR TR #E AT 375,
A FEPIAIN 2 7] (Fi ) 4245 Embark, Wisdom Health, PetDx, Basepaws, CirclePaw,
el ey, RIS,

(4) FEAR
B A R A% DB A2 2 BRI . LR AT o

A AR EAR R A | ekl AL, EAdl, UL, Bemdl. RBA,
FEr N A RN A, A A R 1 Rl ik ARt

A AR DT T, BT AR RN . AR E A,
%ﬁﬁ%&%%—%%ﬁﬁ?ﬂﬁ%%%ﬁ%%ﬁ%\ﬁ@ﬁ%&%ﬂm,MNE\QE
PR%s . 2R TS BRAOR G i R s BeAh, ZIGE R AR AR T AR Ay

/.geneclu cn BRIERE EBRINR
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E=Ey NEHS
gh 4, BT ZIREERN A B B AER . BB AR E AR, R
0 3 R A 1Y 102%@2&&%@ 10° %&Ez& Kot 2 A2 N 103 Bt g3 A3 1077
BoEg, AR oM 8L E pM 2%, FEARRTORIEME ol 2%, LIFEIRMSE R
R R b A2 2 A

63: £IKFAFBIRARNTE R LAFFEIEZES]

Mutlti-omics repositories for precision medicine research

Year of

Consortium Status Sample size Omics assays Reference
launch
The FANTOM 2000 Healthy Variable CAGE, RNA-Seq, RADICL- hitps://fantom.gsc.riken.jp/
Consortium Seq
ENCCODE 2003 Healthy, Cancer Variable RNA-Seq, Chip-Seq, hitps:/fwww.encodeproject.
DNase-Seq, eCLIP-Seq, org/
ChIA-PET, Hi-C, CAGE,
ScRNA-Seq, ATAC-Seq
Roadmap 2007 Healthy Variable RNA-Seq, ChiP-Seq, http:/Awww,
Epigenomics DNase-Seq, methylation roadmapepligenomics.org/
1000 Genomes 2007 Healthy 1000 WGS, Targeted Exome hitps://www
Project sequencing internationalgenome.org/
UK Biobank 2007 Various 500,000 Genotyping, WES, WGS hitps://www.ukbiobank.ac.
uk/
GTEx and eGTEx 2010 Healthy 948 WGS, WES, RNA-Seq, https://www.gtexportal.org/
home/
eQTLGen consortium 2018 Various 31,684 Whole genome, https://www.egtigen.org/
Transcriptomics
MoTrPAC 2019 Healthy Variable RNA-seq, ATAC-seq, https://www.motrpac.org/
Methyl-cap, RRBS, WGS,
Proteomics, Lipidomics and
Metabolomics
All of Us 2020 Healthy 1 million Surveys, wearables, hitps:/fwww
physical measurements, researchallofus.org/
EHR
COSMIC 2004 Cancer Variable Genomics, Epigenomics, https.//cancer.sanger.ac.uk/
Transcriptomics cosmic
TCGA 2006 Cancer 20,000 Genomics, Epigenomics, https://portal.gdc.cancer.
Transcriptomics gow/
CPTAC 2011 Cancer Variable Copy number variation, https://eptac-data-portal.
whole genome and whole georgetown.edu/
exome sequencing, DNA cptacPublic/
methylation, RNA-seq,
miRNAs, global proteome,
phosphoproteome,
acetylome and
ubiquitinome, and immune
subtyping
TARGET 2016 Pediatric cancers Variable Clinical, genomic, https://ocg.cancer.gov/
transcriptomic, and programs/target
epigenomic data
ADNI 2004 Alzheimer's disease Variable Clinical, genetic, magnetic https://adni loni.usc edw/
patients, mild resonance imaging, and
cognitive impairment positron emission
subjects, and elderly tomography imaging
controls
CommonMind 2012 Schizophrenia, 1000 RNA and DNA sequencing, https://www.nimhgenetics.
bipolar disorder, and genotyping, epigenetics org/resources/
unaffected controls commonmind
PsychENCODE 2015 Neuropsychiatric Variable WGS, Transcriptomics https://psychencode.
disease synapse.org/
AMP-PD 2018 Alzheimer's disease, Variable Transcriptomics, https://amp-pd.org/about
type 2 diabetes, epigenomics, whole
rheumatoid arthritis, genome sequencing,
systemic lupus metabolomics, and
erythematosus and proteomics
Parkinson's disease
{5 B 5kiE / DOL: 10.1016/j.mcpro.2023.100561
WIS ER5R = www.geneclub.net.cn [ 127
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R, Femdl, R EAHESHAREARTE AR BN K%, fE438E
TR AR BB (AR Bz A5 BT ), RIRBISS R & A B, R
R R BT R R A e — 2D RO IT A, BUR A28 1 1950-2020 4R 8] 4% 21 2~ AR 54

-
AP

& 64: 1950-2020 FEIHAFHEEFARNERT &

< &

£ B5EiE / DOL: 10.1016/j.mcpro.2023.100561

TEA A A A B R G Lo, i TR R TER (— D AR Bl sy At n]
BE PB4 ) IR AR IR, WEHBARH TR Hldve] | KREESERCFHOR
PEATAEARR . TR e, WE BT (EWIEOR) 5 T (FEER) ZERES,
FESIR 1T WAE BT B 5L AL SSIHT , SkBIUAG Sz BIMD ALl 257 B O B A il A
B ESIZEE

HFEE www.geneclub.netcn  KRIRFTE BRSNS
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65: HFH AN FHAF G

HFERR
Rz REF

1l =641

. Z8 (P48 WEREE . HERMSME . mRRE 0 A Genetics,
=it E DNAnexus, Seven

To% Bridges, IPA
i A AR A personalis

ETHA, JE., GEANRKEM A EFREERTE ZEAE, R

e BE R v 4
BRMIAR 0 ot ot 2 B R
. BAREFISEEHTUAFHELE. RRNEFTMNE  Deep Genoimes,
- B.OREH R R K4 7
K 3 EFRIBRANRBERR AL E xxgwmm&
. W E RN R, SRR T AR WA Velsera, 2598,
s R A S
EY B
B RE  EEE

PR ROR N AL 500 b, ATRERCA L S5 F S 2R, A4k BT FIT A 1E
1ERRTERIA R, RIE AR =5 ATER G, FRAERE A AT . CEH AR A
RN 38 5 = AP IR 55 4% . FPGA B . =P A5, B0 IR S5 1T 3 31 L DR 4 4k
W= E R, LT8R 504 WA B AL AL, BNz (Google
Cloud ) . WIhithz (AWS) | = (Azure) . HfhiA (NVIDIA) | BTH = ARz,
MBI HEE . FBREhE T ALE A,

PLYEARIE A, 2019 AU 1 I 7 #1723 W) Parabricks i#f 2220 %%, i GPU Jiln#
WG BB Fr (s BWA-MEM, GATK BQSR, MarkDuplicates, HaplotypeCaller,
DeepVariant 254514 ) o 2024 453 A, 7£ GPU AR KZ: (GTC k£ ) b, JefBih i 1T1E3:
I AR, B 55 DT & JFORMIER 7T Roche, ONT, PacBio, Element, 10x
Genomics, bionano, Agilent, BioSkryb, ##&5r#HF-15 DNAnexus, Google Cloud, Velsera,
SOPHiA Genetics | KIBFFEHII) UK BioBank, Wellcome Sanger Institute, Broad Institute 25,

IR B BEEE
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(5) F2lk

UL%JUMI\?H’ gl (BT) LRECTHOR (IT) |, 7645 A KR ARG . AL

AR AR Kol b, H AT E DAL ERR A R, e B IR ™ 7= dh o 3T

U\WVM‘HXH“ AR A —Velsera DL Kk = 8 fE—— K THE AR n] BRI EAR IR J™
N

[ 66: =74 aiERA R

=2 8E (iCarbonX ) Velsera

Jik 3L e JB] 2015 £ 2016 4

iR 2016 4F 52 fk, A 363 10 1270 B %t /

1% & | R 7 5 Somalogic, f 3% 4 A

& HealthTell, #% &%/ 7 PatientsLikeMe (& %4 Summa Equi & &

B ), Bk % 45 B AOBiome. GALT, AP Pierian. Seven Bridges #u
ARk A E R EREMEE, RIEAKE AT EI  UgenTec &3 /& %A 7
e A%, K EGIEMS AL F Imagu Vision  Velsera.

Technologies,

B

. e Il 5K NGS 247 F 4 COW, %48
BuTs  SREA. REEATHEER e g

= g 7 :
LA ;;ﬁﬁ R AFREDE, BMAIATR oo o 0 giig 4147 FastFinder
2023 £ 5 Solaris Health A &
016 F5ERRAZIKMEEASIEXR, HE  AFEREEDEE Y EE AN HK
TR, HBFEAERILEBLRGET Y HE4L; o R 5
2017 FE B E N ARBE, BELI0QL 2004FE5E%kBAIFE

BAHE ..
%4 Flywheel X CHOP & 4 [& 2 %%
2019 % 5k AR R AW, RHK  EE DB AHEEAEE
ok P S YR AT

fE Rk EE M
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F=En NEH=

HHXS Velsera 23 mliil it i BEA A2 L B G R 2 W . RS B 5 B RE, EE
REG FN AT R AT A A R - 6, B B RE S M OT R I o L TSR
RIRZIERARNT-G, PESEI R RS, I Zoolids Lo ST aE 0, EErE ™
WA, LR ARAT A BRI VU 7 [ S 0 e B ORTE, 7RI AR AL 2 B BIL A AL 2
T RN TR PRS2 B 5 B8 rh AR .

AR P i B v AR R, R EAE SRR BARAR DL T, AT 5 5 IR 2
WS Z UL R AR, I T IR I A b r S Bl A 7E b b, AT de
XA I 5 e AR A S 22Tt

ffR DR DL BRI, — 7 TR AR T A Y, TR ROR BRSSO b, HE
S rh DR ILE, SRS RS B A S B s s SO, W | AL R AR A
KRR, R IR R RS Sy — R ) AR AR 5, 910 Velsera
Ffk 2= B e 0 2L [F PR R S —— IR R T i A S 25 TF R IR 55 o (914N Velsera 2SI Al
SOPHIA C SEEUIR 5 750 K& . 5 M 2023 4F Q1 B9 6 1620 J5 [ %] 2024 4F Q1 )
1410 J75 B 28 Be S T T B A= an A BRI 5 3848 S T2 Wi A
FEA Wy 254 S S BLRA P S O UE 1 58 T T R IR D E Al

WRAERS BRungy  EEE www.geneclub.net.cn
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3.8 EMHIE : SAEYD

(1) R

IR EPRAEIRE (TEA) B9 CHEFAEIRREE 2023 ) Hitsy, EFRRTFHH IR Tk
RIS 2 1.2°9C, 5I& T o RAFAF SR AE R E RS SO R IB B,
BRI . AR IR AL AF IR RAE 80% 247 - 2015 474 H 245 1 ( LR b )
WRTEA 20 R B R b ERAE BE FR A 76 L T 2°C (FRAEE 1.5°C) AP Bk XA~ Hbx,
2050-2070 AL B PRT (FoRHEE ) o BB, AR DL R BRI 4 R A R
WAL DIRE ) Z —, WA, EPHETEARRR . ARBET | Bk . &S
T AR

EEXTFEVHIESHAFERER

@ 2012, £EAERBBERANERM (EREWAFERE) . 2022 X4 (E
FAEREAR AW ETR) , BRAE. Kb, i, gRAXEXAREEAT
T HY BLA

@ 20194, BRHZR&KA (BMNKEMN) f (H M AEHZFHEMNFETE
B ), R AE 2030 454 AR A 2P 0 BRT B AR JEOR R R B A B 25% B KR B AT

@ 20214, BAZFERA (APBEARERFTEEART L E4) RE;

@202 4%, REBERXAKEZELA ( “THR” £HLFLEAX) ; 2023 4 12
AMd k2R THRLSNF, AWFE, FaBFENLE “GTRAEFN WEEF L
7R

(2) X

AR R R TR, R R E ORGSR G b TARBAR, i Tar il
AR Ml o BT BB Dy, A it Sl od A ) TR R ) R G A ™ A ™ i, BT
A AN Tl S Ak o n] AR 1 JEORE B 28 o 2R LE: T LB 312 1916 4R ABE %
S BN AT ARSI ) Tl AR A ™, St B B BT 45 1 ik TN i S P
WA, i N TS ORI AT S E o T SReA ™ AP

e
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67: EMHIER AR

@ ArEM/RBTIE
@ EIEONA/HMIETE

R - 4 s
4 HbiiE 4.0
3.0
MY KB BABRAST ATARES
(288 /Rl ERENE) (EE/EHE) (B E/Sh/E%) (REBTEZERT )

{5 E3KE / DOIL: 10.1007/s10295-016-1863-2  #IE / HEEE

AT EAR Tk il 5 R RIS F S AR RefL, ZE il s SR AR R 5k
FEOLHL, B A RE R L BRI B A e R ] L ORI B Tk R B A
PrtiE ARG AR, BV AL s TRe A W 3R Gk i BIAR 98 A= =, e iz J8L
R B - M - IR - 2% 2)” (Design—Build=Test—Learn, DBTL ) , iX 5k 24
PIAICACIE I . RS DL Sz vl PR SR Ee BB A DG, PRk, X5 Tl i
BHIFEAZR, B PDCA fE3F ( Plan-Do—Check—Act ) JEH 21,

B 68: AMEMH “Rit - ME - Wik - £ BAREEMERRI ENEA

Modeling Standardization

Construct design Biosensor
structure prediction

Plant specialized
metabolite sensor

In vivo biosensor charactenzahon

In vivo validation in plants

Biosensor standard curves

Optimized variant identification

Data analysis

{8 5kiE / DOI:10.1111/nph.17470

AP B EFEE www.geneclub.net.cn 133\
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MGE IR EEL |

TEFR TR RE AT 46 , A RS 2 R e 45 A48 bd )

Bk, SN PINEOR e L IR, i A S SISO R R R A A M SRS 2
s MDA T DNA QBRI (40 PhytoBricks ) #1 [ s fLif i ab 8RR, LA
e 10 47 SR A B A AL R s D BRALSS A WAL AR R N (BN 23k ) 0
o CEERBLEA ) BRE. ARG T PR T B A A A AL R i T RE . JF48
/NTE R —> DBTL Jal i 2k LAY 5

(3) MH

HE Wy A A AR A A R AR R BT B, (B2 U R B ) ) 14 15 FH i
S, JUHORB PR . AR BT T LU 22 B

69: EWIFIER A

iﬁﬂﬁ R 2451
pypy VERBEEBT GHEH. £E. N0 A4 % BER A RE. SK,
Y SR rpapdn. 2E. BELEH O AEH. AHASUEAEERA
FHW R, N- OB A amk. y— ai
QTR WEA. EABERENTEM féﬁﬁw kit =
EEPE HESPE E¥ES. LRERMGEN TUAREEL. NEEERKY . BURRL
— A E R, RAMEDASRALENE %L 4 E K Pivot Bio PROVEN, Grain B2 X4l
A FRAENDRGMGRE G RARE B4, RNA 4 477K 7 BioDirect 4
gapy TTBLEEEAARERS. Dl SRA. THHLHTRS, SAH G
T BRI AR R R BEE) . BH (WHEE). KW N EL
g NEM BRI B () T, Adf REH. SRMK. RETHAMLR, T=
TR A R R R B . % VOCs % #i4 B. 1% VOCs ek 71 &
NWEKE. B¥E. GhL5E. FEEME
2 ) BRI B B ( PHA
RETL o mmwEBL R B AR, pae MR (PHA) %
EEEE BEE

. www.geneclub.net.cn  BRAURE ERUINE
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E=Fn NEAH=

(4) BAR

AR R S OUR, FORFEE S, R EERG Y RN Hh
LB S Y RO AR RE N it . SR A R SRR SA T R A (4l
T AUEe R (IRSTAR ) o H AT BUOCH & R FREEROR

70: EREYMHZOFEAR

N " )
R BN Z445)
b 4 5 o 28 L B AT 0 R AL A, B
3 K 25 45 CRISPR—Cas % #| T A
HAR s mrm g =
‘:\ - 4 q\/é\ > : , i 3 y 3t . “lﬁ’ E‘ \ i
pmay TREPARSROWEN, RTHARMED BAR Lo

BAEREA

EEAH FREGMNRTHERH RN ED RS, BEEFRE 28, 80, BLARS
wit B pTERERE B

KA RUFERREFEEIEAN, RELEFHILGHNREMFT BEENIEWRES£
%t B, xWmppiin “aRI;” EMBE. %

REESE BIREARHTE, REBNNRARE, BB EATESNESTRA

HE T2 400 8 6 Bk SR D B PR A B AR AR B TE
RESkRIE/ EEZR

L DR 2 A AR TR 5 2 A A W B2 P SR B B 1 A o X ML) 20248 {0 e e PR 2K k3
T ORISR QS B RS TR, OO e SRR BT e R A iy (G B
BARGPBIHTER A ) Wb X R A 2 5 E LA GE) .

BRI PR AT, B SCAE SORIAR Cr B 2L, RIS ke b AS [ A5 5 (L dB A
FERYSREE . FRLEmtR] . AR AA . BHRDRES 0UR ) PR A e AT, @i
BT IR 2 I R rT 5 AR W R G NAT N . ST, JERZERE A DNA BdlEfr i, A%
10-20 45 DNA HEHLNTHE A EROTEZ —

P
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71 EREEYTEE (LB ) MREFHER (THE)

/ Input signals Signal processing circuits Output signals \
— AN A
-] —l Input 1 £ _— ',up \ ..'I \ Output 1
g = = Input 2 g / - = Jutput 2
A 3 =
Time
Logic Analog Memory Oscillation
E‘i‘4—mputANDg§t§. _]Bandpass oy i _5‘
&| 10000 1 2 Z s |
L ond ; 5 5 \ 2 \
| PP AR ARmRLE O | State |1 State [H] o] f \ o Je N \
L T > > | E— S — L "
\ Intput combinations Intput strength Time Time /

{EB3kiE / DOI:10.1038/s41467-023-44256-1

FRAEHTIT R - T AR A BN Nature Communication [ & A7 5 , S0 JL PR 28 40 75
i (logic) . Bl (analog) | iﬁ"fl (memory) Pz (oscillation ) £k, Hip, #Zig
L BT A B A TR 3 i 119 i PRI R U1 RESHECHE S T A 2 s
Ao ﬁﬂ%%ﬁﬁLﬁﬁ%%Tﬂ%Aﬁ%%ﬁifﬂ%%H%ﬁ,ﬂ%%%ﬁﬂﬁ%ﬁ
SRNG5S B R CR S AE T SR U5 31 05— RAS s IR 2 it mT LA™ Az 5 2 B
[i] <5 SR AP AR AR i e A5 o

FEREFE TS DNA . RNA FIEE T —ANJZ2 1. DNA JZ 1 9 5% R 45 R G 46 7 5
. S . BoRids DUBOA T 45 RNA JZ W B DA R 1 1.
BETFS6 . %M. RNA 2508 M. 4 RNA #0205, EHZ MRS RS H &
BALE . KIf. BEz. B,

SEPN A ABLHTACPE F AT AR —, JFnd i 4 S CSELHRIR A 2L,
N LR Y Bh AN | 3R EEPIZR R | S B I B iR A5

(5) Falk

AT LS 1A= 90 o AR A8 A i 180 R L Ak, 38207 il O AR 2 7
SURIESAL RIS A A, DR T Al AL TR AU R ] = . 2014
AELLK, BOSEORRIE U RECR ISR, FRRlE e @ Tolk . ARAAAFT5 T A
AIRRAE | OREHE RO AR R IEORE, WS | BORZUR R B A R ERGTE, 2023-2024 AR K [
A=Wyt el U, LA A el S A AR RS R

N RIS

1€ =0
B RHETIRES #ﬂ@ﬁ wwwmmpocn_
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PLUR 28401 8 ZE [ N AN T, R B3 5 A 1 Aol B9 328 o ADIEARE . v Zymergen |
Amyris VERPAD DA ATHREZERYZE B3 Ginkgo Bioworks JE MBI & A MF- 4l s BILE

AR E G A T e S U Z —, 8 i R A A I A — e 22T 5

AT G

W Ry A nl A R R R SERE I RRIE ( PHA ) PV ARAORRFT s SEBA A R A e A 4

SEPUAE SR AL

72: EWMFE ( GREY ) BXREE 25

EXWGEHRE

HETFampaspiany  HEz, MIT. wA 2021 £ @ SPAC LT % 2510 % 70,
Ginkgo 2008 4 MEDFEE, X KE RER AT 150 2% 005 2023 48 5 #355
Bioworks Ty Foundry #n A1E 3.31 12 01 RNA 2545 & 3.,
KA E
I EBFREEN HREAR(EE 2021 EAE g ik % LT R FER A 5L E
Zymergen 20134 A pERAHYH TG, WAHA K 37 1¢#ET0; 2022 £ 0L 3
JE Hyaline 12,3 o Ginkgo Yk 1 .
FEE. B L Hedn | whgER ., 2003 KR - ERkEHEA S 4200
ATyTiS m%$>%\#%&ﬁﬁ BiFLes FETCH B 2010 4 L, fEE 6.51C
Y %1 (Biossance £ 2023 454 F AL 4T W £ B TE R
i ) B, HIFB AT
K- TH M3, #E 3P.com 2020 £ EHHFE KA 55.61 n; 2023
(R), £Mm¥E ANE% Fg i 21.14 L, #%FiE 3.67 12705
LA 2000 £ k —pr (k). WE 66 1070 5| N8 R AE K I #E
% B 7R, IhAF = 4F AR A4 R B A B A
TR 2024 A R E T AT,
8 RELI®RE FTHG, HARE  ER151CTB RFIEE; PHA = LAR
Jzy 2016 4 (PHA) BAZE, WER HEMDMT; BEEFERKmE "
& W] & AR A A FEA R
2 A A g, B, 2021 FREL LGN CHR 24T,
%, BREE i 8 7 2 4 MNC—168 5 1B 2 iy 7 45
JUF| #3450 & FFBR A 2 I R AT o
HRRBRE LY  BREHE. EAE 2019 4 b K 23.69 1270 ; 2023 £
WE A 2000 & EEER, K E. EmEH. B EEK60.76 1070, 4 A 5.931070;
A WER. FEA HEE 2024 AR EER EH 3 F m? iy
A% BT e,
FEERE/ ERE

B
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XA R R A AR, R O

OB KEW, HKET Y, RARRKL, HaAtTHEHXEXFTHIE; EirekEk
HRREHEE LY Z 2N ENLF;

O R R, EAEAB KA, 45557 R IR UR Y A 2

O AEW, AMERHARENT, RUUCTFEEEAZAEMET; GREH
B & & OCH B s RNA 2540 B CGT G iy 2Ll & k- F & 8 7= ks Rk fi 4 4w 7|
[ o

P
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4.1 THEs

i AT B e — MR IR BB TS . T LR SR B Pl I B0 5
B, AELRTES TIWSUR, TR A LR AR R . T A LA 2
BT MR . RGN . RIS SR E AR B,

i B Y T BT T2 Wi R (TAT) | AR RE R G CHVERT. fln, BAY
PR HERE ST Taq DNA SRS Al LAZe RGN IS 18] 5 i 00 B2 f) e 6 AR B, (H— i
PERESE4F; mHEALACRA DNA G EE AT LITE H bR DNA YR EEBARM AT AR 1, Sk
RIE G

@R, THMESS DNA RGN, W ms . VIR . B0 . 3. i,
CRISPR-Cas H1HY Cas I HIVE IR BT VI . HO2 i ¢, THBGRE RIREEM TR,
BN TEFERE P AR R AL T cPAS NP R AR o H ply T IR SR Ml — e 25 e B AT M LA B
ANGEal R TV AR, FEAER E 50 il A I BOR B Y i TR

T HBFRINT A AR B, — Bl et - M - Mk - 52207 A TR AR
FIEORBRL . HeT H AR RERI LA UA R ARBE A BIAE D, FEAT LN e RE ANk DL S 51 58
A5, SRIE A DI RERE Y | (RSNE AT IESS o

SE A e TR HIROR Z —, 32 A6 5 PR S48 PR S I ey Tl O, X i
ARG H R R RER A TR A TA 2 — o B [ FE AL A STRRE N I 3RAS 2018 4R DR
s 4

e
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B 73: TEMNERRETEZIRSEERERAE T
ERREEZL

24 PCR  ZEPRUBFEMNRE, FATRNBEREK AR, BIETE; EUKHAEH
DNA R4l MBS i MEFARDNA ARG EA R & W E Rt BIEAR, REMHS
WA EA AN RIRE DNA f BLE 4 EREL,; FHE RIS R 5 Lo

EERE BRMEFELAIANRRSHATEREL TRmE; XRERE

BB EiHiE
%%ﬁk:}% w%lﬂ{**“%g‘ 9 26 72 2 o BL A %» N h=n
e HF Kb it B A kot b g B R LR BEE, EAL5H; RAREVER
‘H_ﬁﬂ‘ﬁﬁﬁ oA, — Sl iy o 21 7 e S S 524 2
it T AL 25 2 2] Tl R 2 22 B R Tt WA LE Tk A, FEREINEHE
EEXRE/ ERE

HARERNER T B TE 2P [IZ2H (Roche Diagnostics ) . RS (Agilent ) . s
K ( Thermo Fisher Scientific ) . LA ( QIAGEN ) | IK#TFRl ( WatchMaker ) | MERE |
FEMAY . HEomtae | BEAYSE . DU AR E N T B EA SCH LA AR S A TRl S 1 .

B 74: BN TAEBRRAREIT

o 2023 £EI 2023 F&FiE
O] (1Z5%) (fz5%)
A 2012 & 25 12.85 -0.71 71% (2023 4 )
AL 2007 £ M 1.71 —0.84 65% (2023 48 )

B ] 2001 4 =

ol

27.02 (2022 48 ) 9.18 (2022 4 ) 86% (2022 4&)

BEx44 2014 F L& 2.01 (2022 4 H1) 0.32 (2022 4 H1) 77% (2022 4 H1)

E: AP HI AR REF

FERER/ 2FHER, HE/ EEE

P
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BEETEZ] R, YHTE N TR 2y R A e g, IR SRR R T
P3P [ g X6 7 i JB 2 I 7 A B A i SR s el o DA ) T 37 s A7 B2, 3R Al
M 2022 4EE AT RESNTTY, IR G UAE AR ] s IWEORFAEE, CRISPR i
ARG R B T e . R CERIER CRISPR PREIZET R ML
£5 4135 Sherlock Bioscience, Proof diagnostic, I #&#/4E4 (HOLMESY2 &4t ) , Mammoth
Biosciences ( DETECTR 12 &% ) , NEAEY (NuRapid 2 FRIF A5 ) 55,

AF, T HEOU, BROCTHE:

O® \FUREEW, B mE CRISPR ki LB 7= & WAL e s RVEN, H—F T EN
Sh T EL B A 7R & 4 b B AL

ONTHEW, KRARETOHEE LA HE W KBHIAM, 5+ TuEHhTAHE
&, WD BT BN

ONBAREW, "I THUEE K EF T LM, ks ik EMHEX T AR
PR BT S e it AL B i R m B LS BOR, 4R POCT R 4t iy 45 7 &
AR

/.geneclu cn WA E
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EMEy HUERAREFHIEFES
4.2 BHRAFI=EHF

PN LA A A2 [ 2 2E A B R A X o AR b, A A 2 e B AR Y 7K
SRR IR A TR AN 5 112 (] 20 27 SR 7E AR B Al s Tl {5 S A T ARG R e 3h 55
LHAAAR B o X IR AR S LA S 2 1 S BRD AR, 828 5 388 A T S Rl A Ry
WA DNA BRIk SR IAEARLS ) . URGEHMTHYE R

AT ZH 22 MR 445 L Drop-seq AR M TR FE W 28 iR (RERA
) 10x Genomics ) , A Microwell-seq. Smart—seq FACF M EE THALIRE A (FRFEL
] BD Biosciences ) o

ZS A el 2 N R | E S =35 —Z8 )& 10x Genomics 23 A ¥ Visium F 5 777,
SRR AR T TEN B i b, BRI ES  b, Ans 5S4 LU RNA 454,
T RAFAARE R 5 RSO T AT H R (40 Parse Biosciences ) , i
A B A SRR I SN oK, TR PERERR B P B A b, G A R Y Ak Aok
PAFZSEE R 58 = 2R A W i 25 22 Stereo—seq £, K 38 It 4B K
AT A bR B R AR TR

B 75: BAMNFRALRXEEZE

 (B) Cost

(A) Cell number

Number of cells

mmmmmmmm
ooooooooo
NNNNNNNNNN

Single cell RNA

(D) History of technology

{5 23kiE / PMID: 35352511
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PN AR AR, 3 B R E RNA B DNA FE8Ef 7 i s o4, ki
IR S, UM R A 4SS R RLIRAS , IAnTE R B AE Y2 h S e AR, $8oR
TR TP 58 R R 5 2 7 D 200 L S5 JB e LA g s 20 ] P 3 TR 286 552, R 92 20 L o fe
JREABIGRAS T AT, LA SAR) 8 40 6 ) 54208 TH P90 265 s MG 180 1 15 5 S A VR 45
FANMIE AR BRI AL M 2009 4E 10x Genomics ) Chromim F-E P44, FAREAS BZ 015 bR
SEANMLGE L AR AR RS . BAERR R . HERBON R IE AR

B 76: AR EAFHEARRERLE

a Image-based [FISH) Microarray-based Microfluids-based LCM-based

(SMI, seqFISH+) (spatial transcriptomics) (DBIT-seq) (Geo-seq)
—— 37 Barcodes B1-RED .

N [ AR
I 77T D‘v n é’ #’ g?cAgc[i‘es
(I PEETTITTT -

| | Probe Tissue s placed on = eacn

barcoded glass slide g , les .
A

I l:puhrm
UMl
—Spatial barcode

Amplification
and sequencing
randle

PpolDN-f barcode
toinlets

Benafits: High captire efficiency, subeeliular High spatial resolution, little Co-mapping capabilty, high Py ion of tissue marphology
resolution pecialized equip . unbiased resalution, high genes/pixel quick, high resolution

Umitations: Readout limited to targeted genes, Low capture efficiency, low resolution Near single-cell resolution, tissue Costly, sample quality is a
marker gene count, transcript lergth  compared to FISH size is limited limitation

{E B 5kiE / PMID: 37280296

AR, USSR BOR 0], DAL 2 [R1HES R AR i A ik
WFRINEE . RIFEH LW LA M AR %8 9 SR A IR ARAR I 2 B2 19 mRNA, 4R
JE AT SR, ARAFEAN AT 1 JE B k05 B DL ANt 1 2L rp iy 23 [l 8 [
Ko 25 Ve SR 2l FU R R 2N T TIPS MR OaAsE . MR R G00 . IRJIG & B SR 5T i,
FALHEFEIN 2018 4F 10x Genomics [ Visium V-5 IF i o HORVHAG 2% OF8 1R 2 25 (8] 43 HF
K. mRNA liARECR . HEWIR I TP HUESE . 75— R UEREORIE 2021 4R4¢
KISz B 25 L 24 AR Stereo—seq, i DNA 49KER (DNB) W% 5 RS RNA Jifigk, 52
B 500nm T2 A9 V. 240 2% 73 e A 0O GARET AO 20 27 0B o X R BOR BE S S (A i Al 25
[y FE, fEWFTEN DL REAE A SR N A L SUR A L Y S P BB Stereo—seq 42
ARG DR R 25 0 B . BRIV . ShAEERRE SIS . X LEHOR A A S A
FOACRIHT, HESh 123 A A AR PR W T s T2 O o

/.geneclu cn BRIERE EBRINR

E?%Eﬁ'ﬂiﬁ"‘ WWW.ipoipo. cn_



http://ipoipo.cn/

FMED HMERAREFFIEFES

77: HEAZZOFE AR Stereo-seq FHARRIETER

@ DNB pattemed chip @ CID sequencing @ Slereo-seq capture chip
4 ) |
1 ]
1 }V T
{ i n
e o
AT R .f"-\
b s ey
500/ 715 nm
A Library construction Spatially resolved
€} insitumRNA capture (5] Y o Q@ ey s 8

{5 B 3kiE / DOL: 10.1016/.cell.2022.04.003

B 78: BEMMAFMEEAFZRARRE=LFEEET

=EHEZFE

( Az EIE R A ARG )
AR A2 MK B 3 B Rk AT W kA R R R R A A
AR R A, HA KT mRNA
k. M. EdE B
H TR A4 3k RNA #y 2 8] 45 3 40 S 4%
A (PMID: 27365449 )

BOFR AL E. XEME, GEENF. £9E 807

DR KB H 0K E mRNA 2 Bl 7 7 % (PMID: 19349980 )

P Chromium Controller, Rhapsody, Cl, Tapestri, Stereo—seq,Visium HD, Xenium,
™ DNBelab C %7 GeoMx, CODEX

10x Genomics, BD, Fluidigm, Mission Bio,Namocell 4k, 10x Genomics, Nanostring,

&AL (Bio-Techne) , EF A4, HREHIL, ##7, & Akoya (PerkinElmer), = ## 4 4,

B, FTHEHEW, e, $AFES LRz

BEEFRER/ ERE

IEARGNHT 7T, A0 2= s [ 2 2 e T S o e, ARl
TRA B SR8 S AR A T B W A R T e e arh, T E RIS FLR R
Tk 3| 7 ARKE D B GRKE, DUT WA R BU . 7 s I T 2009 4F7E
Nature Methods 2% % % T B A AR mRNA BN 7 5 %8 e be £ 2012 4-4E

P
FRARFR 2Rkt EEE www.geneclub.net.cn [145|
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Science A2 b & RIFQIPE R ALY I HOR MALBAC; 5KFERBE T 2021 4£7E Science
Fs b R AT B AT Bz R AE T 4 ML s DRI R A an b 9EBe T 2021 4F A A WF
AT HER (500nm ) FHDKRZAEF (AT3AF] 13 em x 13 em ) #4812 [5G S F 47
A Stereo—seq (2545 A ) o

AT L, R A A 414003, Fluidigm . 10x Genomics. BD BioSciences
SN R S IR B AL, R AT AR G IFAWRE, B P iE I & 4605
Ho HA BN IAIH]FJE 10x Genomics MU ARFEILAE I 5 th, 2015 4%, Myl k2%
#(#% David Weitz ( JRIH MR EIE N2 — ) Fl Steven A McCarroll 275 Cell 2435 &
A7 TR0 0 3% A RN 4 2R A A 38 Y Drop—Seq 3R ( PMID: 26000488 ) . B, 10x
Genomics 55 “AEIET A ARHEH ChromimTM BAARAEIA T R S8 ; 2016 4F, Hill B 80 T 2%
Bt (1) Joakim Lundeberg 1A % 3¢ T 55— S F IR 3K RNA (a8 A1 5E Skl 2a R, $E
T aS [ SR A RIS (PMID: 27365449 ) . 10x Genomics 23] T 2018 4R T 47 A
FHF 2019 KA T Visium 25 [MHE #4150 fEmS 2 LR AU, FREBA B RSEMmHE
TN R A A B S BEAE 2021 45 K A7 W JHEOR G 5 BRI 25 4124 R Stereo—seq Ji
T 2022 AFHRG R H R QI RE . AR 16 AN E 5 80 A RHFE ST I
2SS (STOC) FFAE Cell B M KA T BRE AR Avit 25 3, [l 4 1E 2 H 4R R
APt o B2 —ARAL . 2SR AL 53 B . 25 (8] TCR/BCR W 4E . H&E+ # k4l . mIF+ %
S SEEZEASHMERRTR], RSk A AR RS . B2 E . B
25 AT Go Optical 45, T 2024 4F 6 F KAt a8 412477 i i A LS R T S 2845 4
AL 1, IR T 7 Sy ke

FERDIAL DT T, A0 L 2 R A [ 20 2 B s AR IR 55 o 32, SEmb ik o 1 o 1
IR A . RS T S5iRYT . IRIRR T . M RGBS A WL A5 s ) A
5% N BRI, EEATAMER SR . IEARFREZE . MRD &0 IR A
FIEEIAGI . 72T R4, 2014 4E, LA MALBAC 43 A0 B4 M 3 B H5 AR FH T4l B A
VAR R T 5 A1 A0 B RO TR B 3 A S, TSR 19118 MALBAC A A Ay il 22
UL KA = R B A . 2022 47, = WAR KA R4 5T e 4% T fof 2 AH W) & A4 )
KeyGene (BHAAT]) , FEFHER A EHEK I 25 H2AF AR Stereo—seq, U TSCE e %
SE TERE )R SR A A LA e SCREAE P Je 3 R, I R B BRI AT R IV ED
an o (AR O, SR ARTERUAE YN F T R b, Rl 2Rl (A
Pl WAER IR K5 ) R 2y (TEPRIERI AT . BUR AT 2509 55 ) o flan,
SRR AEYEET A R)Z TR E M T B, BRI 14 JTRRIIRERIMR, T T 2024 4 7 H
S EBER S FE TR 34470 C+ FRRhTT

www.geneclub.net.cn FRIXERE 21U
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EMERD

4.3 BEEWNEAREFS

PRI 2 BT IR Z R

Y EAIA2 SE DT R TR A,

Ui

G SRR AR R P B %%%E*gyﬁluﬁﬂt@%‘{wﬁ PCR. ;@UEI@J#/MME%J
PNIAALAAE (FISH ) LAROGAE KRS | BRI | A5 A 3555 o AN RIS R Y i 4
PRI S 5, i EAL . PCR/GPCR/APCR X . FEDRE R34 K2R 18 |
T AR B i O % 4 AR e R B A 45505 i B9 93 POCT ( Point—of—Care Testing ) &

ZLAEHE R PUE A T H

79: AEEERENKRAR FEEEZXILL

_-h.*_l 1&%1-,5\-

AR

&gl sl

: ik, Rl BEE, B FBC. MMEE. AL,
Sanger A o ik A % 2 B
BEE. AR, BAE eSS, HEA. ERC
o NGS B, BNER, BERE, RAk TEEA. RAEY. Eak
5 . ERES
. . Kk, HEAME RN, TF PacBio, ONT. Fr#kAHH .
RAFUE  por, AR, HRERF SRR
— BHR AR, BiE, EEA  ERC. BREA. Ak, ZH
¥, BRHFE L B R, ETER
S L RE, W, BAS ARAN RRC K, REER.
T K. AR ERE REAH . BIBH
. R, BRRERERE, RAR BEAA. FRC AEEH.
%, BAEEER SEAY . BEEY
S S I BAE. BAEEAEENE, Rt 2k, ARG HEA. FED
. HE o3l B, %0 7 71 WP, 4
zﬁﬁﬁ KAIME  BABEAERY, BELL ok S ETAM
L EE iﬁﬁig BABERKEL; TAAR Bionano
VREE R LSRN AR AR Sk BERA
wgyy ELH Bk MAEEE. BALE; M3 WEZE BAER. KERE.
i AR o R ik R ERE %R
s EXE R

MRARET 2L

7z EREZE www.geneclut
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ERFWIEES (2024-2025)

PR AT R, i L B fee i FH 2R G e i (PCR) HOR DL K B JE iy
SR B (JHBEAR, 5P AR A AT AT AL W B B S L R ) o

PCR H AR R U R AEAARIMEA DNA &1, 4 DNA KA EXTFREE DNA JF 9 TG |
BB RY G PCR AR B —IUMAS YHAR, MUEVER PCR. E Y qPCR & & 3|48 %}
FEHEAY dPCR; PCR AL i gl e SR v i S B3R, REIRAEY I FE A B IR
) DNA i},

® 1984 £, YLA|- B A ¥ (Kary Mullis ) 7 Cetus /A5 T1E#118 528, 7 PCR £ A, &
B FK 1993 4Rty i IR %

® 1988 £, Randal Saiki & B A £ KA % #ATHE (Taq) FIRIE| —Fr it & & DNA
R4 B—B J5 K %0 4 ¥ Taq DNA R A& B—— A% & 7 PCR ¥ #a %,

® 1996 F, Heid ¥ #1 ¥ X7 Taq B by 5" LB BEE WA 8 T OL iRt B4
#% (FRET) J& ¥ i% it Tagman % #f——8F 5' sg AR 0 KoL M & KL, 3" smARib ok L m R &
B, FF Taq Bty 5'-3' sy B vE M, £ PCR 2 A 58 55| & 4 W EMHF B IF 4,
FERAEEAFUNEE, BHKLESHE B DNA T AN 2 AR FR, X2
72 K7 | By 52 2 B PCR ( Real Time Quantitative PCR, RT-qPCR) . % [k th LightCycler &
QPCR YR EF 2 — EAMELBRANLEF, QPCR BEZ G A =T &, UHE RHAE.
BAM, FHE. RehErrmgEEREFERZWRERNIER, B S Z PCR%
TR AT = & AWK, qPCR W& IR B Rl € ko 7 5, 3t Tk fo 77 LA R AR BR
TROL2THN, FERBNFERKRFRELATHRET I B EHMET RRIA,

® 1999 £, Kenneth Kinzler 5 Bert Vogelstein 28 4 1 # % PCR (dPCR ) # K., X #f
BHARBILHAT N PCR R LR R BEE KBNS ET Y, FNRMETH T A
EH—NHEAN TS T (BER) , ATERAEL,FAFHERPCRY ., AHitH
PER LT 0 B, R DURE VT SRR I LS, SEIL 4 3 R 18 AR A ar( Bio-Rad )
# QX200 Droplet Digital PCR # 4t & dPCR By X% /= # 2 —, #xf qPCR, dPCR KT
TRl o & S5 BAF A, Xt PCR M| 7 e e B 58, 5 NGS A9k, dPCR A M # A R4 (4]
11 0.001% ) DL ER 3 BR KR, dPCR B9 5 IR 2 3 A B 2 7% 5 th A 00 #6  A7 IR EL
R B T 7,

WP AE BTk R R S AR SRR R 22— M Sanger T (f5F5 “—
AWF” ) | EE R (NGS,  “ZARF” ) B0y ¢ =Ry ) o,
AR BRI H AR AT, BAEDLAUA FRI, 42 i 38 f AR

® 1971 4, R# AL AG M (primer extension ) H A, kT DNA JF 7| 44

N RIS 2

J.geneclub.net.c BN T
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W FTAT MR AL, X i A T Sanger M JF N E E — %, 41 T Kary Mullis # PCR F1 % &
REFA, KFHTIEAHRE T HEINRMEE,

©® 1977 5, & REst AW B R E H Al |, Frederick Sanger % & ¥ 7 Sanger
WA AR Pk, 523 DNA &% Rob it A2, a4 BBk Ligi )7 2 Wi
BUN FAEAR , H7E Bl 44 % — 2k Sanger M 7L, B S B E, 7 DNA &4 &4 P
NP AN B (dANTP) Fn8 38 69 2 i EAAZHF R (ANTP) , dNTP 7% L4712 By dANTP
Yiemk FE E AN R N K 6 BB 6 B9 DNA #% £ 4R 42| dINTP, DNA # & &t 1k
I9 ANk SL B R o A R AR B B K AR T By dANTP, 38 3 U ik W koo B A Bl K B
DNA F &, BMNREWKEX N TA ENFERIEMLE, H&ERIELLETHIF KA
% DNA #7751,

® 1986 4, Au/il3E T ¥ # Leroy Hood & ¥ 7 M & 7K K.k, #4F SBS il J7 & A & i
Bohft, #HE— 6 & CE-FAR KA B 207U ABI370A,

® 1998 &£, ABI & 3 T JF K W9 % 40 € % I W, vk 3% K, 42l AT 48 H 49 ABI Prism
310, 3100 ZALA By 3 ah b, & A7 ABI Prism 3700 £ 404 M 700, LI FAAEA,

® 2005 4, 454 Life Sciences /2> 7 2 T &8k Bl J7 i, &L 4 4 & L3 B INTP 4
DNA R & K R it B o sk iR, B4 1L Bl (T KR 9 %% L ik ATP, ATP H Ja B 50 0 b &
Be KR, AT AREHE DNA JFF, FFERCTICHT Y/ HeFnd ik, #EF

—#ZEEEMF (NGS) % 4 Genome Sequencer 20 System ( “GS20” ) (454 A3 G Lh 1.4

LETALHE KKWY ) . EHBRNF, KAILMKPCRHEXE,

® 2006 57, Solexa /» 7] ## 1 Genome Analyzer ( “GA” ) M| 7 (L, Z&F 7 # & 1k
e, I 3 3 T M R B A o K B4 523 R 3k 1 306 f?, DNA f BB H AT HE
EEAFE (B2 FRE ) £ ERE %M DNA K, #A&AKRE LN DNA
B ARZHIN, REERT A THFAE (2007 4, %E Ilumina 2 8] P 6 12 % 70 %
Solexa, ! Wi#i# SBS (Sequencing by Synthesis ) # A, 1t T ZHF B AN T4, fRiF
T 546 WY SBS 3 A AR W B FEFH L) .

® 2007 5, Applied Biosystems # it ¥ £ Il /7 3% & 7 ABI SOLiD % 4t, #7542
VL DNA # £ B UK DNA R &8, A4 Mok i BOR R$E % o0 & (2008 £, ABI /A 7]
5 Invitrogen & 3f % Life Technologies /7, Life Technologies T 2013 4F # Thermo Fisher
)

® 2010 4, Ion Torrent & 77 #J Ion Personal Genome Machine (PGM ) | 73, it
SR 7 R NI AE A HE TR, T Y, KRN, BEE —REE AT R E
(2010 4, Ton Torrent YA 3.75 17 % Jt .4 1 I £ 2 # Life Technologies ¥4 ) .

RIS B 5S  EEE www.

tﬁ%ﬁ%ﬁﬂkﬁ% www.ipoipo.cn
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ERFWIEES (2024-2025)

® 2015 4, AR AR SR % EREHA (cPAS) A # # DNA 2
Kz (DNB) , #ad L&MWy BEKEHE N aRE, X4 DNBSEQ M F M &%,

® % SBS 1 B &, 2019 4, GenapSys # T # i it k£ % & (CMOS) * f, KA
GenapSys Sequencer; 2021 £, Singular Genomics A & ¥ H T G4 Ml 51,

©® 2022 F RN T~ B R F . B, JLFE &4 (Element Bioscience ) /A 8 &
A 7 AVITI & X DNA M JF6L; 2022 4, Ultima Genomics # T 200mm B 7 7% X5 i Bl %
A7 UG 100™ I J7 005 F8 45 £ 4 & A7 S100 7 J7 L (2024 S5k 4 ) , FIEET A E —H
@ &M JF L Salus Pro; Ultima Genomics & #7 UG 100 | )5 3L,

@i TN FRA BN FHNMIMNEE EHEFIME, TFPCRY # (WD)
H#E®mE K, FH K%K L Helicos BioSciences T 2008 45 % A7 SMS # &, 7 SBS #r
BN K ARNEE; PacBio 2 X TERE I (ZMW) , BENMETE T R
BEoI L EE DNA # X dNTP, £ AW #HALBHA N R AR ERERBEES, =
BT LT (SMRT) , 2010 SF 4 H % — 7R kL 8y 0l JF7 & 48 PacBio RS; Oxford
Nanopore Technologies ( ONT ) #y 47 KL J7, HAZ B @ 1L & M 2h k3L (& & oAl ok o 20
AR ) BEEESZHNF, T 2014 £ X4 % — #0714 MinlON; 2021 £, 75k
ME A T E N E 6 90 KILE FHIF L QNome-3841,,

BT 454 MFAL . SOLID R4t . HeliScope ST HiR T, FWMIFEAR K
JRELHE AT

® 7 1 R 3 4 0E I JF % (1lumina 8370 74X & 71 )

Ok A 44 T R A M Pk (UL DNBSEQ # R K 4% oy 4 A &3 Il 7 1L )

@ 3 2Kl 7% (Ton Torrent Z %3 5 {3 )

@ B0 FROLM F ( LR 2 I AR N T A0 8 PacBio M 71X )

@ BT RILMF (LA KILE aMmEE S H 08 ONT, Frafta, £AFN)

@ = 34 # K ( GenapSys, Singular, Element Bioscience, Ultima 25 1% & | 57 4 W )

N RIS 2
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80: EEMFHEARKF&RNLEL

HENFRARFEEEE ommEs , 20249

[ solesakir |
Uluminagity |

...............................

2018 017
SR e SEQ-08, oo S——
DAIBSEQ-GADD - i m e
sty __sr—zeum | o
C#m!q r - lluminaf#Eiseq e
[ swewmecn N i
: Thermaits | SccW (WGl e
$an GeneStusdi
55 Prime, €6 Pus

FEFRER/ ERE

P HARTE L 25 50 AR P T g bR . R LR O AT 38 4F, A ZIK
BB FHAY 16 4F . A 320 LR AL R BN FHTE 7, RIS S B 0 FHAT A # K Y
FREE . TEARR 2R ADME . RGBT A S 5000 1, f R BN R 4 b
FHA AT 5

TERR T, A Numina FACERAY NGS 24 w38 i ghetk SBS B AN H 1 I 75 A A Rl
FERRAR I s LA 3 AR i) B =I5 A, Sl AR e A HREH Al e AT
ZHFRA DL B TR, 2B IR TP AR ;. LA ONT., PacBio. S5}
E5 21K Sy N WS L Ave i DI 575 e i A /A I i =51 11N 2 2 7 1 237 NN e P K B D s A
T

B T 5 9K BBHLMY, JE4E GenapSys, Singular, Element Bioscience 1 Ultima 2581 %7
A RS Z AP, FEMF Biht . MEAESL | B 3R S5 R R R E )
BOR, s T HEAR RS QiR B ) S AESmIE . Flan, Ulima SR
APk BB 200mm fif: b B B AR B S 0y FR 1T, AN PR 5 B 0 aE T, SEBE T 100 56
JCAFEKAI Y, RIZY 1 3650 /Gb, Ak, REBHE A s 300 £, @ fes 4 &
TSNV A e HERf M

MARErE s ERE www.geneclub.net.cn (151 \
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ERTWESS (2024-2025)

RV AR Ty 0T DISCTE A, M e A Q40 IR, JR7EFEAL, #Edl. R
HELAS EEME A . S22 LSRR SRR, B ) A T S SR I R I H o
DU & S8 sl ; 78 2024 FFRE R4 AEY) = HR R K2s (AGBT) |, Hlumina &
i XLEAP-SBS 12244 1 FH7E NextSeg 1000/2000 | 3-{di15 Q40 145 1l ol A, i1k 5
SomaLogic 5 YEF & T NGS 1 SomaScan 43 Jlf Illumina Protein Prep, TiIT7E 2025 4E4]
RAT 11,500 HA A e AR I B AR T 2050 3] StandardMPS 2.0, LASRUEE
90% MIEZALIRE] Q40 M P Bt ; HeAh, MbfITFE MGISEQ-2000RS £&fili I FH28 4k FluoXpert
ZHEESHL, SERUREYAITIRE AT UIRE, REASMOR RS D) i as R L4l
MGIEasy Olink SCEFMEESE, 4 Olink® Explore HT 37 €5 1T 52 30 5L 18 w25 380 5 56 R
JFAY DNBSEQ-T7 1145 i 8 [ 240 A D 5 580 Ultima AR HEH ppmSeq fH27 523 Q60 i
FEEERATE, LA UG100 I ASC7E 540 it AN 2 )3 e A9 ST ;. Element Biosciences
[ AVITI24 -4 57 [F) i S 80 e &2 2 P RNA FNER 6 15 K S 19 B PEA ;- Singular
Genomics FEJFAS (I 3 3Lt L THCA G4AX R 28 (B A, FIFH PR 4 4 SBS fhf[R] i
Wi FFPE 41210 B #: RNA WP ¥ dl# . A RA2AMDO0 HRE SH a2
B GOK s PR Sl i, AL, TR - ZHTEHS (Jonathan Rothberg ) 7E 2024 4F 1
FE AR L TR FALA 7] 454.bio, EFFREAIEF A (LLM) #HRITF % 99 €T
FHIFAL . & (G2 Wi T 2024 4 5 H B ARTE R ILFIAK /97 T IT SBX AL2: I kAL,
T 2025 4R KA

FETEOARR A [ SSRGS, 0O H A2 N U AT 5 A B QTR A i
—, WIRTTREY . SRR TR SR U AR B

N RIS (B
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81: 2023 il FF {UHH X il YRR FF 1F 5

EMERD

HEMERARE~HIEFEE

)
ARFE WG R B+ # / 202343 H #WEVLWSERRE
FEaEY T C+ HAL T 20234 3 A HEREk %A
LiEAY W A% FALTG 20234 5 A HEALHEE LA
TEAEN FEEHMTF D # HB2771LETG 202347 A RitERHE 681LET
RAEH T RERI® CH i 41T 20234 8 H XMAEMSH BRI
TR—% ILHE AN B+#  #feT 20234 9 A #ACHE HIZ AL
HEEE THEERT A% 6000 7 7T 202349 A EBAHLAlT
FRAH Wl RA T C+ FALTT 20234 12H 2% 7R CRER 7T
EHEFY S ARBARIT A% BAL T 2023 4 12 A A BHE 44 S
BEREE THBEEZHET B++ %  IfZTT 20234 12 A A+ 5 %% A #HRalx
BENRER/ ERE
[ 82: £EFEANFMABERER TR
S BEENSFRA THEHE
AEEREHIE
$100,000,000 ABIRB]E RS BN
T N RSRSAKBT R
$10,000,000 Sange, el Nlumina AR AAEERNGS A
aooel O\ L T— S — @;—;Eﬁi
$100,000 —— .
IEEPRAR S AR
X EERERNEETWGS
$10,000
$1,000
$100 _
2001 2007 2015 2024

BEESRIE /NIH RERZHIEE, §E/ EER
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TEM IR, T 2022 AR FFEAR LA BRI, Hi LML AP, BOR
AR e (S0 it AR A v o 5 FR A O T T M B B3, I RIS 2 A B B F i
T L B ot e, 2D AT A% . TR S Em eSS o i b (R PR 2 iRdaE, 2024
ST, AREURLORTIIR . Wi, B LB TR DI, AR, AR, dtat. R
1004 (i) BOMIRR X, XX i 2 R o2 5 AL, R 3 ™ bl AT
HPEo B — LI I A9 5 DI PR 26 MR SCEERZ ROR | HA F R IR PRI A B A 22
Fras o™, VRN E R A A B R T A

N RN
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EOED HERARETHEFS
4.4 ERREZARHIREF

SER G PRI N g, PR S A . BRI AE S T A TR HE I i Y
— PP TR, BIANE &R T 10 &X4EM CRISPR-Cas 758, H & WH KT 2020 4F
W URAAER . TR B2 R, SRt R G FRYT IR D HR , ddiid
HEENE G RN, BA TC% %, 2023 4F 12 H, FDA itif 75 1> CRISPR/
Cas9 JEHGHRIT L Casgevy LT, FFIRITHRIRAIMLE (SCD) o JEHEgmH AR AN
B BA YA BRSO —, EHHA —2 MR, Gl kb T H i
A FFI 32 R G AR i AR Pk A B 4

83: =MERESIBR A ( ZFN/TALEN/CRISPR-Cas9 )

5" 3
Homing endonuclease S_Z:%I{ 5

Zinc-finger

5=
ZFN
3-

TAL effector
Fepaal varable DNA-binding domain TALEN
diresidues (RVDs)
BnG:T 3
Buea 5
OHD:C 3--Lillliniiiiiiiiiesy
BNH:G

&

{5 25kiE / PMID: 27908936

AFASE T DR T 2H RS2 30 2 AN R R TR DNA K Bt AT B4, B S i R 2 AE A
W EARSMRA B H BRI TR R, GAEIe N . IR . B0t RED SR HoR
20 AR IFIE I K, WAFTERIRE ( ZFN ) | 6 S0 TR IR A% R 1 ( TALEN ) |
CRISPR-Cas9 ( SRR B m] 3781 K OGHRER 11, 2012 4F ) & JRBIBSLSn i AR (2016
4E) 45, Hif, CRISPR-Cas REECHH

P —
FRARPR 2Rkt EEE www.geneclub.net.cn |155|
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CRISPR-Cas RGAIE =5 (1) Cas B[, —FhEATHALTE AL FRBESS F 38k 1Y
WUIRZIREG; (2) i 5 RNA (sgRNA) , JZANTE4HEE CRISPR RNA (crRNA) Fili X
WS erRNA (tracrRNA ) BYE MUK G RLAR, BA HirRr s, (3) By fE) b 1 A0 4R
J¥ (PAM) , IOREEHSBY Cas B XM MEILA

JEF CRISPR/Cas 3L R i A5 =08 .

® Cas & {33t PAM R 55 R EH B, ¥4Ik DNA ¥ % 4 %| CRISPR 7 7]

@k % WP, B3 T s CRISPR 7 7| 34T # 5k, %2 — % #1 crRNA 7 7]
( pre-crRNA ) %%}i%]o Z J& pre-crRNA e 48 % By B9 1E A T4 37 V1 ax 6 5 B #h 38 B a3
B ANEC X B9 Ak # crRNA

® crRNA 5 Cas & A 41 BB 2 &4, crRNA 5| $ 4 & 4R 5] N2 B PAM B2 5,
FHHE Cas & G WYIBEE L, ¥ H A DNA 77|

CRISPR B A X A F#ERh, HHERARER. TRNEERE UK ALF
AR, FEEAMATEBFXNERRERIAR, DATENAL. RELAVEHETE

@ HEHE AL HERAREE (CBE) . RELHEREHR (ABE) . HES
AR (GBE) frs 544 % ( Prime Editor )

@ i it %k JE Cas9 & B k|l B B X3k W £ % % DNA F 7|, ¥ 4 CRISPRi #n

CRISPRa

@ 4+ %t RNA HEATE 0 I3 S5 B3 K, 4] 4n CRISPR/Cas13

® K & 10000 M3 iy A B B3 4

@ LT ALty 3 H 4% 45, f 4n AlphaFold2 % By #9 26 Bl 4% %8 T B, DL X Profluent T
2024 45 4 F| £ ATHY & — A Al 6] 2 8 2 F 45 % 2 OpenCRISPR-1

/.geneclu cn  RIFTB
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ok

et

& 84: i@t Al RG 4 EH CRISPR X ZEB KK

Type i CRISPR-Cas .mmrgion ]

UniRel + BFD
{500M proteins)

Training

Inference

o

e

Universal PLM
(pre-trained decoder)

Diverse poteins
£ piaMTasea
s

MSNTELELL

Pruem
CRISPR-cas Atlas
(5.1M proteins)

CRISPR-Cas PLM
(fine-tuned decoder)

Cas®:RANA
Type Il CRISPR-Cas pmlmns sequence pairs
(238.9K systems)

Complete Type || aflectors

Diverse CRISPR-Cas proteins Diverse Cas9-like proteins
o o Y
LY : - Conditional RNA
asC: MSNF.... generation
4 ADE g i V rRNA: GUUY
CasD: MASY Casd: MOKKY tracr ANA: AACC

{5 B35kiE / DOI:10.1101/2024.04.22.590591

HE P i RGN — OB IR AL, D22 4 | AT RO AR RE W T3 TR A 2 (40
X AL 2R LA S 5 T Rk 5 . HAABE LU LA

& 85: EE4RIERGHITIEIEIR

BRLEi=L 7

S/

igalid

B E

T e

PAM 3 7 14

EE:d:

B
S5

FHREFHNEHAZMEN, AHSTEREFE, RN (RERKE)

A T W B AR 2R T 7 7 T R 77 A A 5 M AR TR 2 TR o R B A

GEENARLA . RETC (ERANEEARRAAD)

YR Mo A N S B

5 Cas B2 1 #t 7 A X

G E R RS DR KB R AR

REEGY REGREFERANR L

BRKIE/ 2FHEM, $E/ EEE

‘E?%ﬁ?ﬂk}ﬁ% www.ipoipo.cn
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ERTWESS (2024-2025)

TEFE R g A0, AR KB = 5 HIN F o CRISPR-Cas & [ 45 85 45 R T & 3 Jennifer
Doudna Fl Feng Zhang . B34 48+ AT & # David Liu 23 3818 T %144 i) Intellia Therapeutics
( NASDAQ:NTLA ) . Editas Medicine ( NASDQ:EDIT ) . Beam Therapeutics ( NASDQ:BEAM )
E R

BE PR G 4 1 A DG B SIS R BOR B A A1), H FI28 R 43 2k DR e 420 L R ok [
Ah, DR TR R B A 5 PRVR Y7 Al 45 T R A ST (T 5 D e R 3 I T 4 A A )
Ok A EAMZAL, ARk, B A SCH AR IUS T — R, 2022 4F 1 H, B4
b R EE BRI A 1) CRISPR-Cas 13RNA 448 i 5 8 IR J2 & A4k 26 1 L R R 4245 2024
fE2H, R A BRI B L E Science 28 1ELE R FWFFT R (DOI: 10.1126/
science.adhd859 ) , il T —FiiE b RNA B HYER (OKFFBIPNUIRERG ) , PP HIEER:
HbP)H RNA A DNA JKY), o8& ARIRRI S5, SRRl sl P 40 M L DR 401 7 e,
A B4k CRISPR ZJ5 8 — AR BE B R IS i TR 2024 42 5 1, R L& Aok 4%
T Synthego #1145 hfCas12Max® A% R B 7= F i b A4 85 AR, S8 rb [ JR A i M 2 T
B 2024 422 A4, SEEE 250 BHE R (FDA ) #5278 K JE R i 2k R 7Y
dCas13X-RNA g4 &% (mxABE ) J775%6/5301% FDA £2 7 R990JLZ5 (ODD ) FJLRFF
WL %A% (RPDD ) AE, FITIAYT OTOF (Otoferlin ) JEPH H 0829X 287541 X iy JL 2
W J3 2k o

2023 AR FE PR g N IR R T4 o 2023 4R, S [E A8 AR\ F] Vertex Pharmaceuticals
( VRTX.US ) FEi+-254> CRISPR Therapeutics ( CRSP.US ) & #i H:[Al#ff & ) CRISPR/Cas9
FER G RST I Casgevy, SE)aARAR S 2 f R B T7 O 4a™ i 5 ) (MHRA ) (2023 4F 12
A ) FFDA (2023 4F 12 A4it#E SCD & WA . 2024 4F 1 HHEIE TDT & BiE ) FACh 4544
b, HFRIT 12 2 XU BRI R AT M (SCD ) 5 & M i % fa 4% (VOC)
B, UUREESRSAEAMEYR (HLA ) DUECE: 1 40 R LA 7 (104 AR E B
Mg Am (TDT) B3, XEeEkE M AHER L H g ik, 2023 4F 6 H, HEM
13 5 4% Alyssa TE3EZ JeE R SEFEAT L PR BE (GOSH ) A3tdnds T 4NMiayr 25 0L
JERE T 40 S PERR AR P s (T-ALL) BAESS, WORWKE RAF, St 2 o AR E il
HARFARTE AR PN 2023 4F 9 H, #ERFEHE A RNA 7% HG202 ( CRISPR/
Cas13RNA ZB #5454 T 5 BAH DG 2k BRI ) F TR A A PE AR S AR OGP
BREAEME (nAMD ) A RAFSE SIGHT-1 AE R HEBE R 2= B} B B A 58 155 B 1 F B 45 24

FIRT, RZROEAEBEAT (425 DR 2 4 ok PRI T B R 5 DB | 8L PP Bl

vww.geneclub.net.cn  MRARPRE 28U

(S5
BEERBETIERE www.ipoipo.cn_
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>
£

FRT R RAEIIT (B RN UG T LA A R IR ST BE A AW 1Y AR AR DR I i KL
1), WAMEVEBE R AR ) o

FERPIGT T (ARG e AT R G R A AN ify T b ) L BR TR GRaH, 2AR
KHERFR Y o BUARA B2 H YREDIE A I AR TR, o BT AR AL . UL
A7 AR A CDMO 77 fhZ—, T HRERNG T AR MLIGa Y. flhn, 2024 4F 4 A,
TRYIRE 5t 4 A= 0 240 A5 BRZS W S5 R CellPoint B.V. /A Rl B A A LA AE . VE 385 — 47,
iR o AR PR T AR AL, I BT 2000 J7IOT Y AR AR S SR N
W B AR SR AE L 10% 1R AL B8 520k

BRI R R A MAR RS2 (BORAE ) o BRI, AR IR O
T BUNTE . W SONTE . IENTE R AR SN TS . TR R AR AR, (H
s LVPAG A ZUENE | S MR B LD B/ NAE R RE ARG R 2R A AR, &
R SNEIER AR, (HEE GRS BIAR

LT ], SERER B A IR R A0HG . SR A AR e (RIS AR
PERLRAEPAIERE ) | A LR T e (MY | Rt | ROk IRIEE IR
HLAE KSAEAEIRH 45 ) |« BORE = Fomfdil . okt A EM A CDMO. E
MUEBARRTIE R, | A O BT RO 2B B B4l . SR R A A

AP B EEE www.geneclub.net.cn

t@%ﬁ%ﬁﬂkﬁ% www.ipoipo.cn
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HRETWIEES (2024-2025)

4.5 BEESHREARESHX

BEH G B G AR Z RO EOR Z — o ] YR R 5 il R 7 UL AR DNA
FH RNA B, 3k LA A2 AR N A5 iUALEE DNA 73T B8R (BR TR RNA 5
HATHE) , EHSEEEIRG RIX IR (a# R paE HRER) .

BB 37 CHEDREI ) o7 (RN ) 2 “57 (EREG) , %8
TEERSOREEAR R (AR LD OE AR ) o AETIHER S DNA &
TR BIAR JFUR A i 8% TR SR A 5 RO UG R OR T U BE sl B R
W2, NI SIMAERE A" . A IR LS DNA TRk ats, a5y
A CHEARAE ORI AR ) A 5 P R

& 86: DNA &I ARRYiHE

FARE# BB E AR RIEIGE
WEBE BER LA EES BAME LERBE B3 MR
~1960-2000 ~2004- &% ~2008- &%
— R &R (E#HEHFE) “REK (BEHEER) =RER (E£48Es)
19"55 19‘81 1Q83 20‘04 2008
BEEE BRiE BEEAEERRE  EMEEREBLAR SR ERE TdT E§A MR
ZERARE
— | l
Dr.Oligo ( < 768) J4L= (LC Sciences ) TdT 85 ( DNA Script/Nuclera/
Mermade ( < 192) L= ( CustomArray ) Molecular Assemblies )
R/ G /LA < 1536) WEERFTED ( Twist Bioscience ) TdT-dNTP 3zB&{& ( Ansa Biotechnologies )
Synthomics ( < 1536 ) £ R FEBETE ) ( Evonetix ) REENS ( Camena Bioscience/Kern
EFHEMSERHFITER (BGI) Systems )
WEEEH EMEERK
- ERBAFE - {EA&HRMN
- BSHERBIEGHKE, ~200 nt - ERKERZEH
- B ERRREERESHFERA - BeEREENFERA

R RKIE / (DNA BB E AR S (LB & it RH#A )

HHL DNA G 07 5 VLR SR IR O At . SRR AL R T ik 2e
PO-H4EAUR . 1955 4F, SIBFRHY Todd SE46 2 S — UL Ak i 0 T ] B — SR S5
HHE, IFT 1957 FFPAFHIURE %

HEZ www.geneclub.netcn  FRAEFE EEUAS

sz eamwns LY wiroroc N
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FMEty HERAREFFIEFES

FAT, A a AR . feor G R e = e & ik . Otibelifr &
Ak AL S L . SRR S RO . ARSI . SRR ARG A . A R
PRI PR, BRI — k2 H AT IR A0S R 5 U B AR A . A BE s
P b, SR AR A E A

87: WEAMIMEHREREXH

SREE  — KK TARF L4 Oligos BB 1536 A B
LSREE AME (fmol) ~ #E (pmol) #E ~ KHA (pmol~pmol)
REMBIE RGBSR E BN RSTRITE B A BN TR YT R SR

BEARK  HAHARHS R AR RANEE R E LKW

pppg COERE-, BAESKEEPRI  BHREFESH, TREEHLE Ol
S 4 5 3% . 3 3Fn

e Crisper # H 4% . NGS ¥ w44k . =@  PCR/QPCR, % & PCR. % E#H # . Fisher &
BATE g wma e s . NGS 3£ B H 2K . NGS 2 3k 31 4y
EAF  Twist, ZHM. BERAY. £k 0T, & T4, &84

SR KIE / (DNA IR )

DNA G A Z BN, BT AN ) 0 38 d5 06 AN [R] 4 1 3 5%«

@2 & (fmol &) i E (pmol £ ) : A THEREMNFEHMHRSE;
® FH&E (nmol & ) : FIT## PCR fuk ot & & PCR %

@ AHMEE KR (pmol &) : ATEHSEAT LT W FEHR

DNA & & DNA A IO 4. A B HEUR, SSefsE T2k
B BUE R0 T DNA & BB & Sk Ak, B AT — UG U GE R E] 5 AR
e s A U

o5 — TJQ#EJQ/\EMXQﬁ/\ﬁEﬁ%ﬁ)EH{M 86 AR, WHEDE TN 5 53 5H (CPG)
HE R, BIEARFEFRAMANE CPG R B, &4 A K %4 DNA, K& 4 I E
# % E #y GE. ABI. Beckman Coulter %\ 7], 1 & #y K&A Laborgeraete, PolyGen 28/ 7] ,

RIS ERUNE EEE www.geneclub.net.cn

t@%ﬁ%ﬁﬂkﬁ% www.ipoipo.cn
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[t Bioneer /A 7, fF% 81 TAG Copenhagen A/S, H KB # 4 ETHA 24, REWNE

R,

o, %,

O X R &ML A DNA &R Bk, BRETTELIAKRT LT HKESF

24t DNA & Ko ZEA G AP LARE AT REENELZ TR S
4% Twist Bioscience, Evoneti, Custom Array. /I & 47

E 88: —RBEE=X

A AR EATHR

K%,

o R EFHAME

REMERE  BER

BARRE $HRE

LC-Sciences #*
Custom Array % E
BiéZZ:Z;ce =
Evonetix 3
fex H [

2006

2011

2013

2016

2020

FHhFE ~5%-10%
B ~3%—12%
R AT E ~5%
1 .
way
EFpik
é}‘]’ﬁ%ﬁi ~1%—-3%
H4T 6 M

ARBERE, BEEHAER
#E 430K RAVEEE
D, B A R R AT

A&ﬁ% , B HAR
& 12-90 K; R AH#E
B, BRI R AR

juf)

/%4

AREEE, EXHAE
HEEH T A RRE R
¥, #RERCLNERBMN
FRIER

AREERE, ¥ERAM
SRR, B ERE
% IR A e An
24k BREARE, L
L R AR B

eREERE, TETR,
¥ RAD R E; AR
ERE, #RFENR; i\i:):lL
mIf%, HMELMEA,
BRI R A
Rk, RERAREL
B AT

bR E A —F
RA BORESA R
ST 2

BRBEEE, HEE
B SHERER, v
ITE%; REATER
B Ak,

REBMER R
ERIK

RAHEERKA, W
R Am B ] R A SE R
hH; SHERER
®, MIZ %

R SRR
~$&ﬁ

i

=N
He

= E5kiE / ( DNA TZHEIE 4 )
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ARG G MBI Ak 27 5 B 0 Ak 27 RN 8 BRI 5 ™ i B (200250 nt ), DA
FOIR | o E AR IR AN A P AL B F v B, LAT B A AR S DNA A
B, E KA T AT, A ROk IR IR, A B DL A AR A R
DNA 731 BEHE A S F A A 045 Molecular Assemblies, Nuclera, DNA Script, Camena
Bioscience . Ansa Biotechnologies . Kern Systems, [E PN AV A5 W E A #5008 g o 2022 4,
Hh R B R Tl A Wy B AR B S BT 5 T AR et A5 1) & BB I T — A0 SR i i
DNA A A, FAERLAE P SIEE , 2023 4EH1 2024 4F, ha B EEMECT ot
F AL FE RN Pre—A FERYE

89: HEE{E DNA & AT %4

Molecular

Assemblies *E 2013 TdTEE/ S EEERRE, BAERE B R B RIE B,

B4 Ja B A% B VT R AT A kG ELR . R
Nuclera HE 2013 AwiEE A F A B A R BT R AR, b

2k R SR AR B i
DNA Script ¥E 2014 iz E A BN
Camena HT=ZHERFUERE HAERE EH &I ZREBAR,
. EE 2016 wabmE BREFR AL, &R
Bioscience N

R
= ) E B2l g 15;(; Nz B

Ar.wa . £5 2008 TdT B8 5 4% ¥ % & Bk &ﬁTdT%'ﬁ\T/ﬁ? TdT BEf#EE A
Biotechnologies MG A I R

BRAMAT L TAT B %4 RBHxRE T3k T 4 W e AR
Kern Systems *E 2019 W ZBE RN R TG4, AREFERE

&

fEE3KRIE / (DNA TR 4 )

AR, B AR A B R R R A i R, IR R TG - AT A
BA & B AR BBE Al . T ) RNA SERZIT R4 )7 1% (eRNA) o HifiRiE ( PMID:
38997579 ) , ZJ5E AT MR 23 DMZATERIY RNA 43T, SCRRNSEEE S LK Rl 1%
Gk, eRNA AT LIXF RNA S EEFEAT 50 ZRMEHE, A EuUs/ IMERRZ5 W) 1A 7= 7
Ko ZEARMEDIALZ 7 EnPlusOne Biosciences #8158 1200 J7 & J0R 4RI . EnPlusOne

N
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ERFWIEES (2024-2025)

FIF eRNA F-E I G T siRNA 259 Leqvio® (inclisiran ) FF3RASH M TIEY7 e H [ it
it FEMEN Elegen 23 7T 2023 4E4fE 1 ENFINIA DNA JC40M0 DNA il =2k, JE4iaEal L
7 6 3| 8 N TAFE H NS IA kb () DNA, REIEEAERR 2534 99.999% . Elegen /3w T
2024 4F 5 F 5€ % 3500 J7 360 B F T

T 7 5L R A U7 T I R AR 3SR B AR 98 DA S BOR S RE . 2024 43 F, i3k
] 32 S A 1 [ PR 180 20688-2 IEAUR AT o IZFRHERLE T/NT 10 Mbp (BREEXT ) &AL
XUEE DNA [ AE 7 FBT i P i 0K o VLR R AORE R A oG e T KI A I 4
W Z RN A AR L RTHGE RS 3.9 + 0.8 mg/L #2FH % 696.2 + 20.9 mg/L, ¢
R 1 W 38 5 DNA A A S E = AA, FEH NS G BUE WA O A A=k A
N T TR . I S MR g A A 0 Pl A R B AT AR Gl BUR
PR AR SR Bl Ak

ub.netcn  FRARE BRUMR

E?%E?:T'JHE": WWW.ipoipo. cn_
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FMED HMERAREFFIEFES

4.6 £FFEEIUSEREN

|

A7 A S SR REACRIE AT AR A A, R AR I R0 o e o Y R BT B
LA Mk R PRI B ARSI BSEI . A2 ™ A Sh bS58 B A E2d i T H a4t
# AN RGEEMLL LN TR GER B AR SCBUR R0 B AR =0 BR TSk a2
FEA R ABE, AU R VA SRSk M, TS BRE

AL SR REAL I SCHEA = i B 22 54, TP Bl S R BT 55 12 4

B 90: BHIMLSEREUERIHTIMRR

& Gk

W % E AR A B PR A2 W D.S. 48 1946 £ R, BRI EIRF £ T RALUK

R BT RGO, AREABRDSALTH, B a sk eadhfT6E45

£ &AL FEHARNEA RS, RRARE

BT EES A AERECIR T RERYE, HETHERENE A By

& e TS b, ENANTATELE, B ETESTY R ARRK

EHRFAMERANANRES, ATRELFRE., RAUAKIRE, QFHLEXE,

%ﬁ N
LGt RHAT UM BARE, EHRFRAEF N NEEAR
EEkiE  REE

FPATAL A7 [ S AL SR REACAEZE DG | JEPNIRYT . RN G A 2T LA
ZRH . BRI IRATT L NGS A S b8 Betk il B ik

WRIER N EZ SR QR T —RFR A s S HE LRI ), HAEEN R
I B A (AN 22 D (R A B B R R BE RO, BOR EIB A% 05 2 —22 A 3k
TR REALREBERRAR, M T I AA . I BEVE . Rk

O LI T LK, FIRESRS, BIANRK;

P
MARErE s ERE www.geneclub.net.cn W65\
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ERTWESS (2024-2025)
Ol ZRKA, —EME, HHRELENEELTAITEL;
O AW FiER L, BFETELL, ZELEF L

A SRR b, — SRS (B ) A il BEHE T AR, 905 A 3hik (JKZ)
43280 H 84k (Total Laboratory Automation, TLA ) o 2 N aHries, HibHE RS
Bud . JREEARSE . BdlErhosE, U, A Sy E.

R Al (TLA) FEIERIFRO T B 2 M Ii-F SRt mdE . S5 B R
GeAatdtE . AR AR RS . BT MR FOESEBE TLA

PCR ARXTAE UL Wy, BRAEARXI I8, A SILBORE, WS HIT R4

91: PCR Bzhitr=m%ef)

el B3 PCR F£& S

A B S AR 1R B4 AL R E F PCR 44 £ % cobas® .
%K 6800/8800 Systens E A E 3 20183400202

BD MAX 24 B 42 4 B 7% S PCR 47 2 4
Eih S B A RO AT At = HiE 3 20143225420
BD MAX Instrument

£ 3 A B 3 E Jl PCR 24 % 4 GeneXpert Infinity System  E#kyE#t 20153221448

% LA 2B BRI A B KN PR T R & Bl E v 20153220949

ZAT A 2 B B B4R BUSE (U R 5L B Ot PCR AT 2 46 [ #k i v 20223220432

K R 4 B 3 E R PCR 24T X B v 20233221432
BERXRE/ ERE

NGS H 31k A 2020 4F 1 5 . # MU IR R P A shfk, i T AESF”
T i, ARFRPE ™ S AL AR T R BOR 0 R BE AT & Faleon, HIEEN “H R
BL2000” , H R R MGIGLab %, HAWL K5 NGS A Zh b R Refb =2 P fErE A
OIMR . RZERARE . PR RANIRTEAAL Bk

(166) ZEE www .geneclub.net.cn  FRINPFE BN
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FEXSRE PSR F S A RN B S Ak, Rl s B iy A sk Bk B, B2
B R AT B R, AR R A SRR S B TFCE & Galaxy AWE R =T 6
( hitps://usegalaxy.org/ ) F1 7 I 1k 2 %] DNAnexus, Seven Bridges Genomics ( Velsera ) o
DNAneuxs 2022 4F5¢ il B A G 2 4123650 H R Rl %, ENA BGI Online, HIEK & .
B IRSERN AL = BB

92: MFFRI = B I K= mEs]

7 5r] B T ERHREL EYIEE DI
MGISTP—7000 KingFisher Magni DNBSEQ—T7, DNAnexus, SBG,
(fxzg#), (BT, (Agilent) , NovaSeq X, BGI Online,

cobasp612 AND1S AVENIO MinION, BaseSpace,

o (ZFK), (B ) (ZK), Sequel, AVITI ~ GCBI, BMKCloud,

& L ES96 DNBelab—D4 Omicshare,

(faA) (fe k&) ErHH,
GeneDock,
Ztron ¥k 3 44 —
Ml (k)
T 4k3
agi Genexus ( B¢ ), MGIFLP-L50 ( A 453 )
B X 2000 (HZE ), MGIGLab (4 k& )
P&
B k.
“ZH—EF7 (ExHH), Falcon (#RFIR)
EERR/ EEE

2022 4ERIK, A NGS A Sh AL REALEAR STRF I Al T 4658 [ G AT, JSr A A 7™
a5 . AR ATREAGIRIRER . DU | WHOLAY . PR

HHTNGS Ak aeft) BEPEN A sk, 2T ZR0m A0 A K aEHE K
SR 22 o7 N O TR R T 5 N S ) e INE s N UK o i B 1 B UM I/ NS 2R N
WHIE AR S . AR, MRV ATE L E T2 A S AT 5 Volta
Labs A ], 2020 4FEHEHH B FHORA RGEHY Miroculus 55

ARE By EEE www.geneclub.net.c
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ERTWESS (2024-2025)

B 93: £aFFEALRSAE 25

SR EGBFE, LR T FMPMNOEH &

K% 3 1937 %, IDT 3R 4B 4 . :
MEKRRHK  EE HIHE R ER S W AR A SR A Rewity
Element Biosciences, L ERXBAGBBEFRETE, BhE
Volta Labs  #E 2018  Watchmaker Genomics,  MIT. 2022 4£47 % & A # 2000 7 % 70 8 % ,
IDT, % Rig s LB A B B
KA, MiED B FHTERERBI NN ERRAEF A
& E i i 2020  HLJE, Nanocellect, 2022 £ % R TG HE B RE, WATE 55
HHFZ M 435 R 4
B A R Al A A AR AT AL FE 2022 4R T
F LA Pl 2021  EEm, TEAED BT T RAE R Pre A, 2024 4E 7 K,
BT F TG Pre A+ %
o B B TAEsE, B T4 Hahft, 2024 4
ittt il ol 52K Pre—A++ # g ¥
it 11 4 4 ti 2016 - E R FRETAESE 8 3 k4
EERE/ ERE
168 v.geneclub.net.cn  FRARFE BRAUINLT

E?%Eﬁ'ﬂﬁ"‘ WWW.ipoipo. cn_



http://ipoipo.cn/

FMED HMERAREFFIEFES

A7 EMERDT ITERBMFEA

AR B R ARSI E R . EWME R (Bioinformatics ) J&— Tilid
FEBASEASKINT . 7ehk . AR E (R B s S A R), EE B R T
HE A MR SR T AW BAE A T A 22 Bk . IR, AR EE T E2 RS N
o, FERLE S AR AEYE R TRU S ZE8MEFE . mtiieitsE. A
THBESHTHA. .

ST A BOR AR SRARE . i OB LMK BTG . o TR 2tk
LA HAESR , BT 20 RAFRHE P AT AL TR B Be . SRR XA BT 25
AW KT KO FREA ARG IS A = B0k, SRR A ™ g, TR AR SR ]
WA TTIREA =R AR . B IR R A BRCFHOR i R R A A0 15 Rt 2 Fne
ENE=

B 94: ERITUEFHBMESNTEE

/— HAHEEES \ e /— gz;ﬁi \
\ ~HEFE / B \ EWitE /
/\ /\

AR £7hH

FERE/ ERE

M T EIE . Bl LA Ao B A st AT E . HETAEYIE B 02 A sh b iR A
AR IR 22—, (HEZPREAINE (M BT B BT BRAN ) o

FRARFRS 2Rkt EEE www.geneclub.net.cn [169)|
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ERTWESS (2024-2025)

B 95: EREUEEYESEM A TIRT

EMERITHEERT
Ak A HETAE ., Frlxt, RREN. ZRRER, ZEMRE. JREFEPEEE
I 4 QRNA %3t REBHEFME . MBS, FIILX . RRBNAERSE
A K FA %It 5. BRERERITE &R, ARRUELAT. REEHS
BEERER/ ERE

EWE B TREREHRERS . wffiES . s, Bl . ks,

® Linux HHERS: X THEBEHENE, £ 1E &0 — & Linux &4 _EFAT,
FEBEEARNE NS (Flanls, rm, grep, sed, awk, sort, chmod % ) ,

O 5BiEF: ¥ F WM AIE S B4 R, Python, Perl, Ruby, T X A4E, Fit4
MRS HE, §4%5EES (C. CH %) A TE®LT AT,

O R AE: FEATLNRANEAKGELTE, Wi HE ML E T E FastQC,
Picard, /77|t T HE BWA, SOAP, J7 7% 4 Ml T & Samtools, GATK, K& &
BT E ANNOVAR, VEP %, REFKEH, B HBEZAAEHEHLEE. KELEXE
A, TR RAE AR AR, REMREEE GATK TEHE %,

OXWEE: THAENER. BaRESE T B EMEBIHEE,

@ £ :it: Wi Github £ RH X THEEH AL, RitEMERHE, Bl il
Widk, AEAAREE. FRARMER. REHE, FANNEFMREEF %,

AW BT H AR LA Bk AR A HESN , Rl 2 0 1 B RAR RS2 T ( The
Wellcome Trust Sanger Institute ) . 3% [E 145 Z F2HF57 T ( Broad Institute ) . & [E A E 4
Y B ORI RAE R ET I BE S . AW s B R BRI IR 55 A AL,
— PR EE A A\ I TEL A AR N ATBN . A5 B FEE B Al 3k R IR 55, ARFRA R AR R
R EAREIE . 2K, Qiagen. Eagle Genomics 55,

HI T AE B B RER , Bt o e AR i, Rl SR 45 F kKo
KRERMESERR R, B B BRI EOR S & U, T4k, SRk iErr i
ARAF] (B, R E . e Jebik, P o BN, KilisI%, &
FILERNE ) S BRI AYIE S0 it kb . X — T B LT e, 7%

R
170| EEE www.geneclub.net.cn  fRIFFE BRMNR
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WEZRUHAREFO 6, AR E RN ELRE BTG . A EEE s 5
G5, LA R o (LA IR R R S A 8 (S DR RS RE A ™ e A AT i )

WAL VR A A ATMSCEE R )

B 96: £W1EEAITEXHEBFRAZES

RENH &g

mERItE @it GPU fn FPGA % SE 3L K HUAR AT 1 SE AR B 1 fm ik

zitH DIARRETERERR, HZHEE, REXRES

A% AR FEE, W E SRR R Ry K

X S ETFRpBERARBTREART AL E

F iR BAE R ARSI AL %2 oF Jo iR B35 Fn 4 By o oK

RFAF

Kk, RERE

DNAnexus. SBG £

Deep Genomics,SOPHIA 4

Nebula , EncrypGen 4¢

Velsera, % Ah4 %
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BUBRBA T AT A

B TR, BT ORI H AR R L B e B, X T EERR TS
J7 AT 58 A0 DX 3™ A e B A BB B o n, BT XSRS AR ST (A i 4 a2
ChinaMAP ) | FEEP (i L RIEAE A TCGA ) SURe DX (914 [ Gt el A= 4 ol
FRBEUE ) ROR A

(2) 4k E

AEYIFEAGSE YR T (DNAL RNAL SHBRE )« R (R, iy . 4, 4
ZURSE) | A ARG E 55 o AR SOPRAE M ERAT (Biobank ) , S —PARiEALRAE |
TALRE . A76k . A E RN . RN A Bl U R TR, R TR
(A PELE TR, A AT R B Y E 224

HEWIREA E— AR REAR IR X TARBRIX . fRAEIX . [ S bAAEIX . IS, 3
ARECEATEREA R RBRS . FEARMEAARAEE . IR . [FRAEHARS . BdRZe R
g5, WHBERSE . WEE QREE /R / 2355 ) W%, AR IX R 2 A= W) 2 446
BRPEWUL . IRIIT RS . PCR ASFAEA SR S i st . IR XL 2 M2
OB IRIR VKA R ARE (4°C . —20°C, -80CHI —196 CH A ) , FHTREARR KL .

HEYIREAS PR B A o AR, RS A S R | U i
BAFEEEAE, S A o A5 R B DTSRI ]

ERAYIREAR PEAC S E AE W5 4T (UK BioBank, hitps://ukbiobank.ac.uk/) , R4
HERBREAE B, RS S ERIE ST . B 2 F 5 AT hitps://ukbiobank.
dnanexus.com/landing/, 3 90 /N E F 11 30000 224 WF 5% A G ARAFHEHES DT A, Ik
FHAE K T 9000 £ 55 4 R TPFHT RIS S0

WA By EFEE www.geneclub.net.cn

t@%ﬁ%ﬁﬂkﬁ% www.ipoipo.cn



http://ipoipo.cn/

ERTWESS (2024-2025)

B 97: HEEMRITEEZHRT SE T

B i8] EEHER REZRIF R

1998 4 —2003 4= 1998 4 4% k4, 2003 4 IF X # 57 /
B2 g s ghosn o : VTG B A A

2003 4-2006 4 mﬁ%%%‘uﬁ’\ A6 3 M DA K 2R A S 4, 2006 /
4R 3

2006 4£—2010 4 R4 7 502,000 4 40—69 % % 5 & th & 4R /

2012 4 AN TE R (B AE R ) /

2013 4£-2015 4£ g £ 100,000 & A i, CfEFEHEH PR EA PMID: 37262162
N\ 40 3 A > B 4

s gﬁ?mﬁAé%@ﬂ#%,Mﬁ*Aﬁﬁﬂ SMID: 36138150
&

2022 4 NAT T 454,787 4 5B F AN T 1R PMID: 34662886

2023 4 NATT A 50 A By A E 2 30 DO01:10.1101/2023.12.06.23299426

EERER/ EFE

UK BiokBank 71 %1 it 4 % 040 28 U4 485 LA JLAS = 2228591 (DOI:10.19300/).2022.
719476 ) .

O LB MAXRENIAE, aFpFERES. ALEFEE. Aoy illR, @ik
F&. k. s (a5, BE. EE., 2R ERiNE. B, 2WEFHEF . M
EE) URAMHAR (MM, R, ER) REF. BEMM T QEIFMAE, MR KK
,ORMEZEFHEAE ., K E, AR, K. FHEE,

@ N ATRELZLUEMEASFREEFENEEN, ABBLARERN
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deCode Genetics 6/ 2l T K AR A1) W4, UK AR T8RS (Health
Sector Database (HSD ) Act) , AU [E R ER A

©® 1998 £, #F 104,220 4ok B ERH, FEDAFRHTEELE,; ¥
—RE_RERBWNARAE, HELXRAMEREIN
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B4 BAIIIESE ( S H A REAE ) J& UK BioBank Fll All of Us 101 H , 3 [K Zr sk Bt
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99: UK BioBank #1 All of Us T H &/t

UK BioBank All of Us

B aErE 2006 4F (2009 4T #4648 35 ) 2015 48 (2016 £ 4642 3E )
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WHESC, SR, N RAE—ASE . ATFRY . BT KRBT 75, IR B
A S EIREAE I

100: KB ABEEBLSIBIE 2451

E1EHLHA
[ 12 B AT https:/ckbiobank.pku.edu.
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(AR B A i S DR e R A 5, 00 1 A 55 T 1 A 00 9 2 7™ R B PP S UE 3R
T, FERREE - 5 PR B 5 T ) A B DR B 30 R 38 A0 AR L R 5
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JPARFE RS o PERREN X ILRAY “DIULZY” AR 25 4 A X SR 2 —

SRR, ARG TR EAE A A 25 Ll R AU 5 | 3 AN S B DR 7k, At
FURFA . AR, ORI R4 B8 i (R B0k, Ao B 22 i PR 7)™ i BT
SEBURHERGYTY , SBI S OT AR R, FEDIRG Yl 8 LW O BRI R B 5 2
PE—APIRORIETT A A, DL LB AR BRI PR A I R 77l

(4) HEAK5 b KGN

105: EEE AL EiE

A R I

OHEFEE, 2024.08

Twi s T DNASCRIPT GQCATHRET i I
= | Gg.gw‘am Z zymergen : , =N
I

.@'(:} ERAEND '

't T. Sangon Biotech ?uu;m:

FﬂGI illumina Exs 5:2';"5:1@; !

rocos o | >
=
MoonBiatech r—
B d

novozymes Y vazume EN7JM3310 !
L& : B

— B G b |

____________________________

FERE/ ERE

(184) 5Ez

www.geneclub.net.cn  FRIXERE f WMn

E?%ﬁﬁ'ﬂ}b’z"‘ WWW.ipoipo. c_



http://ipoipo.cn/

FREPy AN EEEE

FERE ML, DG R AT B RS, (B T AT A A i L i =S
PR I, 3 HLAG AR Il % AR % e 2 A

B RAYIRIA BUR R AE Y& B, S TRy b i A B AR, TR it —a li—
MA—=7:2]7 AR . ARG & A IR T AN AR S ) s L R bR B &
AR AR A, R IR G SRS SRR EROR , AR L . Bl
I LE W TTAF SR AR 28 | Bk e, TS B RE AL &y T B — A Sl & il —
e i A S T I — IR~ 7 BT AR R

L, ERAFRELOR (AR ) FEAR, QiR a . RN | B 4
. THREMEARRSE b, BRE U CHB S, MR, SN G M A
B, WIERF ARSI ACH R, OO AR PRSP

i, BN TAYGIE TG, 2ERICERA FMIHE Ginkgo Fl Zymergen, BT HE A
BRI E R G, Hd, Ginkgo 75 ETHRTSE L 9 % Eit 7.98 12 Uy Rl ¥,
2021 4E L SPACIERAEAAE I 1T, A2 150142570 Zymereen 7E 5 5% rh 42575 8.741
{23650, B2 T 10 {2503 R TRBUEY . TRE A BUEY il 2 A 4n
Az PR AL 7= | AR R A ARG L i AR i K RN AR B S PR LR
L PHA (RFRSELNTREE ) W& A ™= 035 fi AR 0 R TR 2 R4 B AR i) 5%
BAY

AL, SRR ER | ATk SRR ARl
T E IR HAT RGN S | OSBRI 0™ il &
fefbrpE ik, TR SRR, 140 2023 447 R R A A R A LR AE TG 5% ety IF
IR 2023-2025 4 AR RN ELFE A W) (144 W) SR BRI AR 77 i AR T 29 Tl 54 5%
RUAEYT 2024 AFSEREBER NI F TR 34000 C+ JERITE, SFCIEikiEMl, Wk, %
1 A2 A AR IR AE

HHT& A i A S TE g ez v, i 50% AL AL TR B, (HIEAIE i
HAARBIH b AEARREBARIREN K™l se 260 L, migEins 712580
ol

WA EAUNE  EEEE www.geneclub.neten [ ‘

t@%ﬁ%ﬁﬂkﬁ% www.ipoipo.cn



http://ipoipo.cn/

ERTWESS (2024-2025)

5.2 AR eI R

TEZE B A AR, ARG R, /=2 B PMESRRN L, 2251 AT
ARATEAEAC, BT R K A BAT WA R AR (5 FSCHE = b A i . ATy
I AAEBAR T ATE 73 BB R I RIS ol 201, AUdE R AR | AR
. PEREEN . B AEYAE

5.2.1 E=EKE. ZFAXELN Lk r £

0:0 GenVista

ElzclBIER

(1) #Ek

J 7 i PR ) A R RGN UL B e e f o, R N eny nl R e fe ey
PO PRGN e 55 B9 A =), BOEE R EOR (BT) SEEEAR (IT) BiE AR, sk
R P Bk, BRI R “f R v 20307 473, R BEFATE 1« RN G4
FIShRMIE DRI AR S R GE B —57 , JSEBUREA AL BE | G S5 o ) B Ay 5
a4 A AR, KAl S AT AR H 20 TEREA, B aEEFEER T 14 AR
200 R F B/ NREAATL, ST R HOR B AR . R S BN R
W S, MR TR AL R, R I PR T Al 55 HE 1) K AR T 350

(2) BLLBAR = RlH

B SEPNTERRERG . R | AR A | (A BN AT 2 5 AR I A 2
A A5 AT T Ax i i NS A A SR BRI AR 55, JFATIE Rl A sk
REERELT . CHEEMZE” © CHPERAT R AR ARCHER S
DRI B TR Bl 1 ST 5255 AR 55+ I -5 R R SR RGN I 55 - eJed g 42 S e A 26
e g5 45, MEIA | Az Je 2 =7 S BRREAS | 4R 5T 38R0 FAR; A4 A Sh IR REAE 4k
F B REACR S L S AR AR ME R A 23 S iR T 587 i, A TRRAE ™ L B T4

e
186| EFE = www.geneclub.net.cn  FRIFFE BRMNR

BB TIRE www.ipoipo.cn_



http://ipoipo.cn/

© “ferEaB/NE”

B BN R H A R B [ P R e R AR, R WA R AL A DR R
i “HEREABNET TR ST AU, DL SG+ B AR P R, fR A
4 /NITEEAS [ BIAGEIAR 55, SEBUHT 5 S R AE M 25 4

E 106: ExERN “BERBNNE"

BESMNESHE. 3HH. 2AMER

B ERE

o I R

‘TUNREFNENERNARIAS, SEREEENRRARNG, TAHRRORETILEEN,

1I=l L.;Eﬁ / EEE.

R RRAE A B RAE L I H AT O 3RS B K BT R e . E 5 W &R 6 1
CNASIAIE ., 3CIAIE ., CAP IAUFAF ZTEURINIIE, J&SEiHE 1) 5C L VENIG/RIE “5G+
AT B A 50 T H BRI TR —, WE MBS0, AE K2 By DA
MR MR, B HEE R 2R PRy T R i

B 107: EZEREN “SEAELHAS R

BRBEZRIRAS RRENERZMN

wEEE @ 5GIBE L 56 &y (B CELEAL O

SEFEHNE b SR AR EHIFAR TRER Bzl ERENEEEER H‘&ET‘EE
SR W WIPEA

HrERnEaE RLEEENER BEESoho NS HMGENEE WMEEP EFEARE

HETRERES HHEBmmAF

MARERE Ry ERE www.geneclub.net.cn [ 187

‘ smzpamrs [FIEES wwwipoipocn



http://ipoipo.cn/

ERTWESS (2024-2025)

BZ o EAE S By ALREESIER S . B F sl #ERS A SR AEDNRE, W]
B 24 /NN A BISREE, RIS & 65 ot 35 AP BAA R KRR A DB R IR S0 2
SRR AT L E BB . g BB I | ARSI 5 S5 EBE A
55 DT RSB HEA T F BRI A I

Q@ “zE—5”

BT REPEAR AT KA BRUOBN T RIS 1R L, 2 = 2R A B R B 4
ARG EYHEARRE R, S 2 mAECE L . H SRR ReIL RS, 4T T
WNAEr 4 [ SRR INAE 2 R SE B —57 , ATSEBUREA AR | A I 3141
AR S 4 [ Sk (5 SR REAL A B, A ] IR F B H 20 T REAR,
TSR =N TRA R B G LR = 10% LR, i A se i, & A
B2k, MR PRGN S bR 2 EE N RO AR AR R T (R

B 108: ExERAMEBAHERERRNESLZNRE “28—S”

Bl &
A
™
X [E
i
=
T
=10}
i

5

BERKE/ ErERE

CRE S I H AL Z LR AR (CN115599037A 25 ) T3R5 E 5 & WL FIFZAL,
WATE TS0 = B A 1 H S AE R E T . FEAR B A YRR BB 2 05 T, MBERTT
b & R E AR BT AR B sl B

e
188| EFE = www.geneclub.net.cn  fRIFFE BRMR

BB TIRE www.ipoipo.cn_



http://ipoipo.cn/

FREPy AN EEEE

(3) BrfEERES

RN E S EZEAE L FEEPREET G FEZOGMER L E R AR
FRBERE ., ALRTPIMRIEERE . MR RS M BE e . PRIETTAR o T By 2 il Hh 025 400
RABITHUSESL AR, RIS SRR EE TV R | H PROR A2 044 B A M 24 BB 1 FC TR
AGHE, SLRIBEE I B R A i JA S A S DA N

@ Jiee 2 B R AL B ) “ BB B

162023 AL TCIH, R ZENS 53 B AL EERE . P IR | A T A
LGNS P T 5 A RO IR RO, B — BEE G, {ERE A )7
ERUESI, T LA F BN P A By IR D i A B USSR, I A R X P A R A
TSR A BT, PR, B, AR A

FAERRE 11 Bly/Iv a2 m] 5 B o AR A T R A, TR e, —E R R TR
AOTHCHE GRS (RN B R SO 2 i, DA TR BEHONA B4 R AR AR B T 58 (R A
Bl AT AR 24 /NI A BRI, Gl AR RAE, BE AT AEA T I A ORI, AT
R 22 IR DGR XU o (R A B/ N EA T IO iR, 2k b sl i BLAS 41
, JTEIGE,

O BeatE, IENEHEEEBIBE

2023 4E 6 H, RAIEEH SR TRER WHEESPERIIEB” SsEa1E, R
FeFBEITR RS R REOR SRR . AN TR BE B B T | R T IR S S
W2, IR EOARSOC S R CR AL, TTRERG TS . TRRE T,
PR L BRI A E  — AR RS AU 65, g m AR BRI A
PR HEOr S8R il RIS 8 — AR L el R
MR REA 6 AshbEf RGO N TR BRI TR B i Bh s A2 i1 R Ge ot
B EEHEESHE .

2023 4F 10 A, #FERIPPEIIX AN RBUN . EIRREGEIE 8RR R
WFFERE” , W afs 34470, B IEHGHEEG L5 41k 5000 /77T, FEeREE%
IR BRI FAFAT RN, REFH AL, A, ki, RitEE . B
SR RESES, IMRREERIEEE S, K3 PEERHL X A=) 28 0 SECF 4 v &
K&,

RS Ry EREE www.geneclub.net.cn

t@%ﬁ%ﬁﬂkﬁ% www.ipoipo.cn



http://ipoipo.cn/

HETWIERS (2024-2025)
b.2.2 AEE: RFHEIAEMRH
‘B
EXREE

[71Gl

sl | RSy st ﬁﬂﬁﬁx{ﬁﬁﬁﬁé/\? (faTfR: HERE S ) BT A mRlE S A HAR S,
PUAERTHLOTE NN IERE R “52 . B A7 jdlli%ﬁuiﬁﬂ’ﬂ” JEBARM R B GBI,
Rrgsoh FH P S o6 A ﬂiﬁﬁaﬁ& SR 45 AW WA R T
T, SO FHESh LI P E AR A0 E’Jzéﬂ%&ﬁfﬂﬂ%ﬁmma&bﬁu&ll PRIV
AL, PR LN EI R . GE . eyl A, #RE 2024 456 H 30 H, A
b 553 A7 7S KU 100 24 EI KX, FE2BRE R NI E R 10 % PR TG

(1) #R

(2) BLBARE = meH

HE R 1 WA ph ST R P AL DNBSEQ™ B0 4R, BEARJF IR . S5 DNA 45K 5k
( DNA nanoball, DNB ) fiInZZ S KL SN I (81 , SR ) SRR Z s DNA SRA 7 |
P3R5 I DO ChRC B MY M A5 . 75 DNA BATRMAL T, H9OhmCiEet 5
P EAR S & ik B A R PRI &, ARIZOEIME & S SR E, IF
S AP E AR BT, SRR AR A L 515 S

DNBSEQ™ W7 H A AT TR A2 il 9 A i IR 152 BB URITRE N M5 48 1 R I 1555
W SR RO S, SCEE T IR R, T IIRAR, A RCEE R e R
BRER/D . AEREE T 2024 4EW) AT T IR StandardMPS 2.0, 4 DNBSEQ ~F- &1l
o e N Q30 (99.9% ) B R I HERA B2 42 7+ 28 Q40 (99.99% ) 45, 4 mtia 7y
Q40 I,

R T FET DNBSEQ™ HiARHEM T “MilE—h e — Rl e —lmms” 25
WPAS™ AR, i AR s, IR B A3 B 2 T RE

N RIS

1€ =0
B RHETIRES #ﬂ@ﬁ wwwmmpocn_



http://ipoipo.cn/

BRSPS

B 109: E£XEEERIINFEN

EEZ GEFI THF

4 PanelF EREF. JO8EE PUBES. EFEWCS RE. SEE. xPancF ASBEENF. XAREIETER
DNBSEQ-E25 DNBSEG-GYY MGISEQ-200 MGISEQ-2000 DNBSEQ-TT DNBSEQ-T20=2
amomo ERNOONE EDDDrmm 2l cclm fomera EDODTD 2on
= 9 P’
u _ E : —
i - " - -
........ [re—— e T e R g it e
L L MM BEmET AEIRAENT AR RN
=i o i
mmmmmm # _mm /
T — R ]
T - i
4, A j 7
p— | SOOI e
= sz 3] Y-
FEEFRIR/ £XEE

@ DNBSEQ-E25 1/ — 2 /75, BEWMEFERMFH, KREBHENE X LEA, B4
TR, APHEERY, B HEELIRNILEFFK,
® DNBSEQ-G99 & E af 22k # /NAE M F U P KMl FHE & RONAZ —, 12
/e BT 52 Ak PE1SO M )7 o
® MGISEQ-200 [ # A F MW H i KB AR ALK, #HEHIE HAE 10 Gb~150
Gb & W8 b A F K
® MGISEQ-2000 & & R &, kE4T X4 1~2 K& K B o AL, 3CHEF B AL i &
RFASLIEAT; XF LN FEK; 2024 F R AN 5 E fom KOk Je 40 2h b F 3 Qe
AFE, —HRA,
©® DNBSEQ-T7 Ml UM N “BMA LG it HH , XHFARMFEK, LF 1~4 KK
FRE LN, rindT, B& 24/ NN HEA T To S ER Y, A TAANFHE,
® DNBSEQ-T20x2 2 —#Et W AME X H AT E T £ WA GEEN T, KA AH
B R AR A, AR REA KRGS TDI X EHEN, EEEHEE LR
Hiko

(3) ETESREH
@ DCS Lab — ¥R B IRBE IR MR AR KR

2023 £ 9 A 11 H, M R% 1 1 5 A5 A& B i ) 4 BRI BHIF 52 56 79 1 il ——DCS
Lab RHFIRBET X ( “DCS Lab” ) . DCS Lab 57EB) 12 BR TR RIIF A G137 15 [ BR4T S

RS Ry EEE www.geneclub.net.cn

t@%ﬁ%ﬁdﬁﬁi WWW.ipoipo.cn



http://ipoipo.cn/

ERFWIEES (2024-2025)

FUBAL . EIL I Z A 2E T e s, HES k7R HIZH% ( DNA Omics, fAjF% “D” ) |
ifEA 2= ( Cell Omics, fAifK “C” ) FBfZ541%% (Spatial Omics, fAifFR “S” ) BB,

DIFRAEILAY DCS Lab M, EAULEE 100-150 *F 052K, KET4045 DNBSEQ-T7
HHECE A e BAliily TH . BF2s 4220058 THAE NI DCS Lab 2 /00 34
BFAF 10,000 AR EIREE WGS (FEHEAM)T ) | &t$3m0AM%@ﬁ WAL, B 480
SRS 50 o DCS Lab VR RHIT A 51 [FINTE DNA . 4], HEVEEARFLER, XAt
Tt AL ER R AR R AL SE u%m%ﬁﬁﬁﬁﬁ%ﬂmﬁ%ﬂ%ﬁnﬁ&ﬁk%ﬁ%
ik, WA RERA Rl m AR

110: DCS Lab AFRIiAXHEREE

BEEFRIR/ EXEE

® 2023 £ 11 A, ik #4708 % & DCS Lab 72 40 i 4 AW LI F ERE K., L
ENRIT 2T E AW AAAL i E AT R, B AR S A F BT,
RXEEEFRETETGME, Bhh @M E AR LR & B9 fR F IR FRK,

®2023 5 12 A, xEmAtFs EMARAIIN “REAE” —— MGICLab-LT # {5
BEINENHERE, FEREAFEEZREHHNTE. GRENTFRATE, HR—
R FE AT %Alﬂi%,%%%ﬁﬁﬁwéﬂ%\ﬁ%%\Eﬁ%\ﬁ&%\
FEM, BN LT REY

ub.netcn  FRARE BRUMR

E?%E?:T'JHE": WWW.ipoipo. cn_



http://ipoipo.cn/

FREPy AN EEEE

©® 2024 5 1 A, LA EmeT% # 0 DCS Lab i E % k. HE TR EE F
AR LN et DA FNF T, HERELTRREWN FRMWE R T E 4T K E
4R TR AR R REAEIER, 2R, AR FI R F B AT E R R
R v R A0 R A

Q A REEW B NPEE T, “—BER HRFEEN

2024 4F 3 H 28 H, BHIARHEE IR A arBlr ot Belie s TR KBk pti4
B WHFEBEAE Current Biology bR FMIFTEC . ZMTFE LIALE B gt % FH S HU T DNA
BEAS, FETHEHIIR T RIATHE R, 12 DNBSEQ-G99 7 P IR 2R I SCPE & 2% B 7 1T B9 A
SR, AR EARICT 24 100 J7AS R IR RS, B R B AR A0 A2 S ) (4 3R DR
AL SRR HEWTAHICAL AL, D s iy eIl . A AT RR AR T RETR O . R A
Seft TR ks, RSB A B A

111 KFEAB = A EE T EEBEHER

{5 B 5RiE / Current Biology

WIS BT EEE www.gene

t@%ﬁ%ﬁﬂkﬁ% www.ipoipo.cn



http://ipoipo.cn/

ERTWESS (2024-2025)

h.2.3 REHAE: /& /EXFBEFEEDT —KOAME

2 CIPHER GENE
) HiEERH
(1) #Ek

FERRBELR RO T 2015 4F, LI TR KBS AL, s e S bR v 7 il
%o BHTAREFRAARIL IR 100 5, RFERS5HPU7R 217 3, 5 500 KEE57 K& FBHT
DU FE AR R R . TR ﬁ:#/\a‘??@ﬁﬁ fofeid, A AR R 1Y B
6 EFRIANWTEIHET, s 2= W 25 i ] Bk

%hﬁlﬁﬁilﬁﬂi (Qw)MﬁmMﬁﬁ@%ﬁW%Pﬁﬂiﬁﬁiﬁ%%
2 (ABMGG) Il R7> Tt fe=# Bt o, [P RS0 UE I il i 25 W e &5, oMl 55 g
?mﬁ;@?%m%ﬁﬁ%ﬁ%ﬁﬁiﬂ%:ﬁ%fuﬁﬁﬁ,u&%%@%ﬁ%%ﬂﬁ
Med5, SEBmIR - BT - 2590 RIBT2Y T A PMEIZE . SRR B LARE S 8 0 0 9 Y
BRG] SRS FE D D BRI UE AN Ed i 25 T e, AL A R AR S W
K, By s RRHITE REFN 25 0T Al K

(2) #tBR B = BT

112: FEEETZREHRS

M HERB=AmE

it
“-f: BEREBEEER (WE. WHOESEE. MEAK. G —iGE SRS N
[ ASRSREKEES (BIE. REERFR. EFF) ZEmE RS, RS
g mEFEsE. FEER. CEROEES. Bl 2FEEREHTEGEEN SR WEILBRARE
&
k]
> 200,000 #& &5+ B T 88
SR SECTINR SEITIITNR

BERFSWIEEIE Edat 2k .5 6 i O R

ERHE#RE EEESET [ —— LR B LW IE AR

ERKIE / FREE

@ BRI E TFAHNF (Inheritable disorder enhanced WES, iWES )

BEXE ANZRIE P 412y 23,000 > FE DA A 4R A1 it 5 DX R a0 N 5 5 DR AT v ol I 7,

(194) ZEE www .geneclub.net.cn  FRINFFE BRMR

BB TIRE www.ipoipo.cn_



http://ipoipo.cn/

BRSPS

G RXS BEMEAE A TI2 W, B R sl AL R R AR 5 . HRNZ B AR M4
AR . IV . MAPRFNAE R 55 22 RGP ST AR RN T Z N . 20 il LAk 2
AARERRAER T, X Z RS R R R S AR A TR M s sl JF IR SR 25 R 21
S50, PRTERUCRI ) R b R B S A ALY CDS X K 2 A B0 IR gt X A
LR AR I 2 4% 37 ANFEDH; 8000X 1o IR FBE LR AR SE N AL Y, A5 85 R 2ok AR JE 1R 52
HOPE I . LA | BB . R AT NV BRI A ShAS AR | ML |
NGS A5 PRI EAEL 23 & 4 500 32 RN X 38491 40 DMD \HBA 1/HBA2 | Y Y (e AT [X 48k 45 ) |
>3Mb UPD S TAEHESL /R SR Y s SR A I B RVEF | N IIRSF Z Rl —ZR 25 7E N 1 6
PR 258878 L S AR B IREIRYT /A8 b DG S

@ B AR

DA A (19 50 A i 1 20 T B R, R 10 07 + B WES BEAS, BBl
PRIZWIRIRL AR TR AL T 5 R T s . SRR B

B 113: EEERNHEZERS

BERT
[ waus ]
WA AR \'1-:-}.2;"5. AhE) SR
WEER. HAER [REVEL, CADD, RESRWHESRMETEEE)  HEXER (Spliceal)
?E; = AR-XL -r-;:‘.'nn SEFwoER

prmsnmanes - LT
(TRAH) 7 3 (RAER]

(R AR E AT TE % H ATl

BEME BE T BRAZREMEE
E IR AREAKT BELERMEE Aem
BAREERERS ERAREELEERS G £EFamatch
BRI/ BEEE
@ EFRERIEF 5

FEAREE P in vivo Hl in vitro PIRNINBESLERT-53 - in vivo - {5 T2 B FHBE S f A,
FHEE R B BARE R TIABIBE Sty P 22 AL B 2 B I 5 08 B £ AR i
FrRBUOINT, AL “FERR - A" SCIRDLY SE AR, Dy SRR R B AL
H AT I B R MR R A, AR R AR RN . FEARIEHAY in vitro ~F 5 51 X1l IR

(195

WARERE B BEEER w

t@%ﬁ%ﬁﬂkﬁ% www.ipoipo.cn

ww.geneclub.net.cn



http://ipoipo.cn/

ERTWESS (2024-2025)

WILRARITY, PRATAAL | BTUAR S R AR SR, ARG T R AR AP A D RE SR U
iR TT % i ARIBUT R MR A VA, B S 2R A AR /iPSC R, Xk A
RIRFYHE T RTT E B, ENCRETERIN , DA IEAR 507 15 R M o

114: FEERNERIETE

& |? AR\ 6y |»

WESEE 1R wiIEE L MHE B -5 R BT T

IfE R SR R HiNEREIE ERANER E;ﬂf
EEAT WLERETE EaRERSNRE T
suam

EEkE/ BIEEE

@ FERZYLT S

FEARIE Y ZeDisco' " 4R IT-F7, RUBEVERZHE “RERAL - AL SCIk, ld 24k

AR ARG | ol B U 0B LA e AT BOR, TR B4 ik DA R B e A AN [ %‘%%éﬁéﬁﬁtﬁ%

PEATIREENLRI DTSRG ce , s PRATZ P00 K, N IBALNN first—in—class 2547HF &
TR Bt R AL

B 115: RREEANGYERATE

BWARTE .

L2k g3z

e z 1 ) mE R
EET-EREE Inivhes SSAAR : AR

= XFREESRIEE R «  CRISPR 2GR EE R TBE
- EARGHNEETNERE - ASONNTABERE
M HEE R R EE * PEKF LR

FEERIE/ FEER

eclub.net.cn  IRINEFE BN

BB TIRE www.ipoipo.cn_



http://ipoipo.cn/

FERHED A SEHHEH L GEE R

(2) BfERES
© BIL& T R0 P it R AR50 B

Hh N R 0 A S I e 485 T AR DR A A1 ) S LA 7 P i 1 i e PR RIS RIS )
T H 23K 2022 AF b AR BREE T PO G B OR S T AR o AT PRI BEST
AHATHAL , S AR . WG B TR A SR R
BOTIEA T3 rh AR 2 LA A PR R i A 7 IR PR, A SR T+ L
AG I, R O, U T RAFRRE R

@ HEZH L LR ERERE & RMEEREDPT

PRSI R PR e B R B B Sk, BEARE DR RAHAINE A S Ry, 367 RKEey7
PURHRE TRy b [l 22 FhoCoafir A JList Ao 5L TR 0 A e BHPE B BEDIITSE” ATETERTSE . i
T AR A RGN 285 5 0 Ar A2 i A R, X BT A= LA ], i — 2 s s R R
T o XIS A FORHEBR B BEALR AT 2 SRR IRREYT . WA A . T2k,
X TS AR, %00 H IEAE AT o

@ AR BRI NG 2 L aeir 2 O R BEERE L BRI SRAT 5 A

TEARSEA TN 10 Z56 — BRI = H L L RHEBE A, TT LI ER — g% 22 )L
PR ZEAE 1 A B IR T RS A IR A R R O TS PRI T . BEARZEIN S 5258 i T H Fr iy
FEA A A A I R s oo A A o Sl P A BRAE BB XS TR 2 LR 2EiE A R AT
AR VR, e o h 7 DU I X T2 LR AR A B W A kb . RS 2 1B
BULEEZAERR I, R PERA AR i, Rl LEgE, SR A
TRFT KT, WA PEIVE, TR 2 B LB A 16 A B B . Imrs (AR
RERYT LB PR IRTERS FE ) T 2019 4F 6 A &FRAE Ch s ALRHIGIRZE)

WA B EEE www.ge

t@%ﬁ%ﬁﬂkﬁ% www.ipoipo.cn



http://ipoipo.cn/

ERTWESS (2024-2025)

5.2.4 BYT A4 5| WA A F AR TE R

A \
B3I 43
Singlera
(1) #k

I A= W) 2K ctDNA ARG -B AR IO i S 0 i A A2 W i) S il . ARHE
PRMH, BSI EWIT A T — ZR SR A o i o TR IR R 7 58, D e s R At
T A JEAE A U A . SO RAG . FH2Y R S MO R I ) A FRUI R 55 o WS AR A fR
TIPS N WL A, BRSO A AT R ST A BRI L I RSB
B

(2) BLOBAR / Pl
@ J i To Bl B BALA B AR B LT ® (ColonAiQ®)

HIE © JERSR A W) B AT A TC A H R AR o AR v R
AL AR mGuard®, Sl KI5 45 EREASCH 5 A FEN A 6 LR EAORES,
VI S2 A R SR At T e XU

2021 4, REIm/ WG 2 B RFME Pl BEpe . B B R E Mg B . TN T4
— NREERE . m 7 ERRAER T BERE . PRSP BE B« K% K2 M s e I e e
EIPRUE %S Gastroenterology (1F=33.8) &FRZTLOMIFT AR . 455 om0 © Al LA
RO E AL E s S, RBUE AR SR E LT FIT. CEA F1 SEPT9 S5AZ 484
AR (Z%3CHR PMID: 34487783 ) . 2024 4E 5 H 14 H, ZFEZR L5 B LR (NMPA )
e, HIC ® RS 2R TR EHIE .

116: BT © BELRMR AR MRS

WillRE 6 MNEEPFE (CRC) xR ELIEES
REE EH M (I-IVH) 446 XE80% 86%
R R NBERE R 92
S ESRIE / BSIZ &
(198] HEE www.geneclub.neten  FIRETE ERMR

BB TIRE www.ipoipo.cn_



http://ipoipo.cn/

*

SRS POV

F

T ® AT DU R R B R RS B R AR . 2023 4, RS AR WA i R
Jem bR S e bV A 3 K 2 B A R B A [ PRAUE A4 3 JAMA Oncology (1F=28.4) &
KEZPOHFRNR . 25 WK otDNA L REGE L CT S22 48 5 3.3 4~ H BV 45
FEBEARIGERWIAR; ARG 4 8. BT R AR 4R, K] ctDNA H
AL B TR 0 52 % IRUR: 23 S S B A BERY 17.5 4% . 13.8 £5 71 13.5 15 ( Z7% 3CHlik PMID:
37079312) .

@ AL R G TR ML 2 2 BRI EOR GutSeer®

GutSeer® JZRYIE W) F 0T K HTH AL R G0 FIR MR 2 568 H bR R AR . iz AR
1t R AR (NGS) SR KA L FIH AR MONOD® K mTitan®, 7 vt % 5 9
B TR . BB R RS TR R T A R GUIREIE (R S AT O A Y B AR IX PFIJ
N AR 5k, G 2B EE, Sw e A A R G s, Jf5cal
HAE B

B 117: GutSeer® 4t AL iR Mk % 5 F A EALAG L R MEAE4S R

REE e REBE 86.2%
T Gakrit 96.7%
20 22 3 R LI 82%

{5 B3kiE / DOI:10.1200/1C0.2023.41.16_suppl.416

(3) EYERRES

2021 4F, RSIEAEYN SN — MBS P IFIAT IR AT (9 IRYEH" ) LRI
SlEED RS B WRIBETA . AT — SR A A B0
FIFR, MR RSB R B OB, BAES SR I 7 K

ARARETE 2Russ BB www.geneclub.netcn [199|

tﬁ%ﬁ%ﬁﬂkﬁ% www.ipoipo.cn

Je

[&]

=


http://ipoipo.cn/

ERTWESS (2024-2025)

118: “ ‘BIERYL BB HEHEE" WSS SR

56.64% 1.08% 18.16% 28.73% 8.67%

ERRIR /BRIZEY

HE 20234 12 A 31 H, iz B AR HE R R 4.62% , 78 B SLhi il in s s A v,
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Samsung Venture Investment
B2 # 2300 7% % 7 Corporation, Asan Foundation,
SCL Group, Ignite Innovation
Plaisance Capital Manage—
ment,a private family office

A% 2500 77 £ 70

B # 7000 % # 7t Quest Diagnostics

¥
i

C % 5000 % %76 Soleus Capital

650 7 NFX

D# 4.0l £

AyurMaya Capital Management
Fund (Matrix Capital)

Silverton Partners, Merck Digital Sciences Studio,
Mana Ventures, Tensility Ventures, VSC Ventures
Bioeconomy Capital, Janus Henderson Investors, Mar—
shall Wace, Sahsen Ventures, Saras Capital

WoodTine, Lee Family Office (Asia), Novo Nordisk etc.

al6z, ARCH Venture Partners,
GV, Longwood Fund, Polaris

B # 2.13 ¢ %7t Partners, Bruker Corporation,

FUJIFILM Corporation, Alexan—
dria Venture Investments

B LO3MLAT Lux Capita

ARCH Venture Partners, GV,

C+# 1.5 %70 Patient Square Capital

A% 112%7t  Novo Holdings A/S
o o PFM Health Sciences,
Br R 1MLET Farallon Capital Management
s Leaps by Bayer, RA Capital
Ci 1% Management
T — Playground Global,
% aam ﬁ%msen Horowitz Bio + Health,
BH 157 United States Innovative

Technology Fund

A% 4000 7% % 76 OMX Ventures

FF 390 7 Angel Bridge, JAPCO,
B ET IPC
#¥ 450 77 BT F
# JG Future Food Fund
ﬂ;g 120 % %7t Tech Fund
ﬁ’%% 1850 % % it NeraTeam Partners

A #1000 7% # T Lynox Financial
A% 1000 7 % TG Mercia

B4 212%#7C  Andreessen Horowitz
B %> 4000 7% 75 BOLD

B+ #2400 % 7 Foresight Capital

ﬁfﬁ 420 7 %7 BlueYard Capital

1. A B4 B R R 2023.1.1-2023.12.31 #9 A FF %4, AR FAH-E;

2. %F B1, B2, B3 %%

Fm B3,
3. R BEE S P RIN CAR-T, hEHAFAR B, &
4. o B VAR 2023 25 0 BRI AR,

VASLRGE,

R A AN E AL R A
A BARAT B2 A info@genonet.cn, HHAN TR AR R,

Deerfield Management, Norwest Venture Partners, Pla—
tanus, MRL Ventures Fund, 4BIO Capital

Eventide Asset Management, Deep Track Capital, Fra—
zier Life Sciences, Pura Vida Investments, Irving
Investors, Millennium Management, Surveyor Capital,
Marshall Wace, Novo Holdings A/S, and Bristol Myers
Squibb

Sectoral Asset Management, Piper Heartland Health—
care Capital

Andrees—ETi Lilly, Retinal Degeneration Fund, Hummingbird
Ventures, Pillar VC

Breyer Capital, WestRiver Group, Bob Nelsen, Animal
Capital, Victor Vescovo, In—Q—Tel, Animoca Brands, Peak
6, Bold Capital, and Jazz Ventures

Kleinmuntz Associates

Sand Hi1l Angels, Yasunori Kaneko (Skyline Ventures %
FERIE)

NOM, Carduso Capital, Rag Ventures, Triade Investment,
Veyagees, o Climate

Blue Horizon Main Sequence, Possible Ventures, UNSW
Founders, Bioplatforms Australia

Tokyo

TESI

Horizons Ventures

Fine Structure Ventures, Material Impact, GS Futures,
Cavallo Ventures, Culivian Sandbox Ventures

Molten Ventures, Morningside, DCVC, Cambridge Consul—
tants, Civilization Ventures, Providence

Y Combinator, Amino Collective, Civilization Ventures,
Recode Health Ventures, Zaka,Florian Schuster, Jason C.
Foster
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MisR 1: NMPA fitERNEREENEES (BZE 2024 £8 A )
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B E
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B E
20143221961

Ak 7
20203220453

Bl ko
20183400291

Ak 7
20193220192

B AR E
20203220915

Ak
20192222446
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Bl ko
20162220211

I

o

R (M) £H TR
SARA R

J7 T8 T A
AR FEAEAF

ERZEFENBEH
fR2 5]

EREATFAWHHA
R
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Fs EMHES
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A ZZR

1 B E
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2 B A
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3 [ A
20233401452
4 B AR
20223401107
5 B E
20223400977
6 B E
20223400638
7 [ A
20223400599
5 B ARk
20223400343
9 B E
20213400832
10 B E
20213400525
1 [ A
20213400151
12 [ Mk v
20203400094
13 B
20203400072
1 B E
20193401032
15 [ A
20193400621
16 [ Mk v
20193400099
17 B E
20183400507
18 B E
20183400408
19 B A
20183400294
20 [ A E v
20183400286

J7ONT 5% 3R I 2 AR IR A
AT R BT B RA IRA E]

B A E ST 2 AR IR A ]

LR E R RAE

A BRI 25 B 3 B A A IR A

b B e Y BB AL HOR IR
TN 437 B A A BB IR S F
JRR T B A B A IR B

RN T 38 38 37 2 A B HOR IR 5]
LA AR (M) HRAF

B AR BOL A A RAF
BITRH £ B ARARAE

iz £ FEEREARAF

AN B A 4 B 2 TAR AT IR 5
eREHFE (RX) HRAF
BT A 2 A I B AR A IR F
BT A 2 A B B AR A R B
o A T SRR IR A B

R B A BUR & A 5 AR R A 7]
JRR T B A B A IR B

A KRAS/BRAF #: [ 28 & 0 IR A & (7 2 R 3 A B3 )7 3% )
EGFR/KRAS/BRAF/HER2/ALK/ROST & B %% 28 A il i 7l & ( ¥T a1 2K 3446 ok 3% )

A /N4 LR 4 8 TMB A SRR & (T 2 K 3 4 b 00 e 3% )

A KRAS/BRAF/PIK3CA #k [ ¢ & A MR 7l & ( #7 3 AK 3 £ b 3 7 3% )

A EGFR. BRAF. KRAS. ALK, ROSI %t [H 2 & Hk &Ml ik Al & (773 Asm 2 L I 7 3% )
A KRAS/BRAF/PIK3CA # [ 2 2 A Ml i 7l & ( #1 3 AK 3 £ L 90 /7 3% )

A EGFR/KRAS/BRAF/ALK/ROST & [H & & AR MR A & (37 2 AR 3 £ 0L 3 7 3% )

A% 9 HERERKARIMRA & (THRFLENF %)

A EGFR/ALK 2 & R & Bt & A MR A & (77 3 K3 & b 7 3% )

A EGFR/KRAS/BRAF/PIK3CA/ALK/ROST #t [ 58 48 3l i 1] £ (77 2 A3 24 b 31 % )
A KRAS/NRAS/BRAF/PIK3CA 4 [l 28 % Bk A4 X A 4 ( 7T 2 A3 2 L U 3% )

A EGFR/KRAS/BRAF/HERZ/ALK/ROST 2 [ 28 28 # I i Al & (3 -0kl 7 3% )

A% 8 EHREHKARMRAE (FFEHMFHE)

A EGFR/KRAS/ALK 2 [l R 2 A il ik Al & (B A 4R 4t 4 € A 7 3% )
EGFR/KRAS/ALK 3£ [ R 7% Bt & X & (BR G IR 4T 4 2 A 7 3% )

A2 BRCAL #E [E fn BRCA2 2 I 8 &8 A R A & (77 3 A3 4 AL U /7 3% )

A2 10 ZEE R R B ARIMRA & (T3 RKm LN F %)
EGFR/ALK/ROS1/BRAF/KRAS/HER? & P %% 28 A il il & (¥ 2t AR 3446 ok 3% )

A EGFR. KRAS. BRAF. PIK3CA. ALK. ROSI k[ 2 7% # 3l Al & (254l ik )

A EGFR/ALK/BRAF/KRAS 3£ I R 7 5k & 40 R Al & (77 3 RS 2k Ml 3% )

o EREE
20233401589
p BRI
20233400851
;  EREE
20213400070
24 A v
20213400936

BT A 2 A I B AR A RN B
A 7 £ i 5 b Ik A AR AT IR ]
AR 2 4l A RA B

e 37 T Ao A B AR SRt IR B

AERMTEAREM (MSI) B RKH & (ot PR- B4 % B k% )
ABEERREN. (MST) EEAMNRAE (FERL PCR- £484 k)
W E S AR HEE LM RA & (K PCR— £ 48 % vk ik )

W E AR HEE SR RA & (F PCR- £ 48 % vk ik )

b EREE
20223401300
o EREE
20223400313

AREREZFR (HM) HRAE
BT 31 2 A I A SR A R B

PD-L1 AR A & (SfEALMERE)
PD-L1 Hotik Al (kA A% )

;7 EMEE
20243401386
28 B E
20243400902
og  EREE
20243400692
30 [ Ak v
20243400221
g EREE
20233401946

R (A3 ) B IRAE
b H AR G A A IR A B
Fe AR BT RO R A F

7 T v B T A IR STAE A B

R B E BB (R
A RAE

MT-1A, Epo & Septin9 3t & ¥ 344 R 7| & (PCR H B4 )

A Septing, BCATL, IKZF1, BCAN. VAV3 3 B 7 3£ (5K &4 3 i 7 & (PCR— 2454 3% )
Reprimo/SDC2/TCF4 3k [ B 3L K 71| & (PCR— B4R 4% )

A2 ONECUT2NVIM 26 B ¥ ZE (kA2 iR & (7256 PCR % )

A SDC2, ADHFEL, PPP2R5C 3 [ FF AL B &I X /il & (7K PCR 3% )
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33

34
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36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

54

55}

56

57

58

59

60

[ Mk v
20233401165
B E
20233400970
B E
20233400944
B A
20233400836
[ M E v
20233400253
B
20233400151
Ak v
20223401371
B A
20223401301
[ A v
20223401036
B AR
20223400637
Ak v
20223400373
] A
20223400203
[ Ak v
20213400007
B
20203400845
B AR
20203400447
] A
20193400316
B AR
20193400101
B AR E
20183400506
B AR E
20183400103
] A
20173403354
B AR E
20153401481

B A
20233401744
[ Mk v
20203400708
B
20203400070
B E
20193400773
B A
20193400772
[ Mk v
20173400331
B AR
20173400059
B E
20153400461

[E M v
20223400635
[E7 e
20213400868
B E
20203400181

IV
20243400528

/l}_

al

LR TR PR IRAE
LR FE AR IRAF

WA A E SR A R A F

J7 AR 2 A BAR A IRA B
()

AR IR F B R F
RN G 2 A A FHBOA IR 5]
AT BT AR IR
AR B F B IRA ]

o i A R IRA B

LS E YA RAF
KRR TR A A AR R ]
4633 AR B T A BOR IR A B

BT A A I B AR A IR B
AL 8 G R T TR A B

R (A ) FHER IRA E
EE R £ AR RUR R R E
B3k

7T BESL U A A A SO IR AR F

R &R
A BRAF/TERT/CCDC6—RET £ [ R & AKX A & (725 PCR %)
A SDC2, NPY, FGF5, PDX1 # [ ¥ #fbAe il X Al & (Ft PCR % )
PAXT JE I W Al X Al & (PCR— R L# 4% )
BMPRIA/PLACS # [& W JE fu e X & (% F PCR %)
A PAXT A0 JAM3 25 [ AL R R A & (PCR— KOBHRA4T % )
Septing £ [ & LA WX Al & (PCR KB4 %)
Septin9/SDC2/BCATL # B % # f Ak ik A & (PCR— R A4R 43k )

A Twist] 25 H F EABMRA £ (78 PCR %)

A ASTNL, DLXL. ITGA4, RXFP3. SOX17. ZNF671 k[l F A& (6 A K Al &
(% PCR %)

A2 SFRP2 7 SDC2 2k [ ¥ AL FK Al Al & (7K PCR 3% )
SDC2 Fu TFPI2 4t [ B 3L FK A4 X & (K PCR %)
SHOX2/RASSF1A/PTGER4 2 [ B 34t 46 1k 71| £ ( PCR— AR 4% )

A2 SDC2 £ I AR A & (76 PCR %)

KRAS £ [ R % & BMP3/NDRGA A IRl Ff At 7 [ fn ik 6 0 3 ) &
(PCR K EtR4 % — Btk &%)
RNF180/Septing # [ ¥ b0 il X A1l & (PCR K bR 4t % )

A Septin 2 B ¥ FE 1t DNA #3171l & (PCR % 3% )
A2 MGMT 2 B ¥ 2 4t 4 0 3K 7 & (F%0% PCR %)
A2 SDC2 2 AL AR KA & (725K PCR 3% )

M Tk Bl X B4k 4 E 2R B IRA Bl A Septing B W AR XAl & (K PCR % )

bE R £ AR R RAE
R (dbx ) B A IRA E

A 2 3 A AR B IR F
R B A A A R F
M AR BE A BT BRARAE

F- N T 3 35 A A BOR Bt IR F
AR Rt [ T AR IR 7
LR EEA () ARA
X AR (RX) HRAF

A st A e A B 5 i R AT IR A B

FRERFHSE (HFM) ARAE
A2 b BB T B T S AR IR A B
AN TUBE [ T 3 AR IR 3]

A DUt A e A B 5 i BOR AT IR A B

A SHOX2. RASSF1A 3E [& H £ fk. DNA A3l /il & (PCR %2t 3% )
Septing £ & ¥ A4 MR A & (PCR K LA )

Bl e B4R (T2l T18. T13) AWM Al & (EBHMF %)

6 )L B AR Ak (T21, T18. TI13) AWK A & (3 8@ F3% )

Jo )L fo R AE B AR (T13, T18, T2D) Al ik Al & (77 3 K Lk 7 3% )
FELge B RAE B R 21 =k, 18 Z A 13 =AM R Al & (&M F k)
Be Lt thAE B firfR (T21, T18, T13) Ml Al & (73 A& b5 %)

6 )L o AR B AR (T21, T18. T13) ik Al & (7 3 ARsm A b 7%k )
JeLZe e R AR 4R (T21, T18. T13) &M A& (BRAEWA M RAEN T )
Je L% R AR B4R (T13/T18/T21 ) Al ik Al & (3 K3 2 b3 7 3% )

R RE N S AR S A R A & (3 S F 3 )
FERR T e B R A B A XAl & (P13 R34 I 7 3% )
TR RGN et AR R AR TR & (3 SR F % )

Fe s RV B A MR B (7 2 R 4 R W F 3% )

EEE www.geneclub.net.cn  FRAERE 2N

B RBTAIRE WWWpOipO.ch



http://ipoipo.cn/

gk
FS EMHES AF] HFIZ &R
65 LR gk (RR) HRAA ROBEBEER L RIKRURAE (RERHFRRENF %)

o6, BREER o smAH (%) ARAT

20243400077 Rt AR AR E BRI KA & (AL LI T %)
67 IR ki (R ARAT

e REHEBEERIRAS R SHAETREWT#)

Bl ki v

68 LR e ERA R AT 2 R 2019-nCoV BB AT F &
o ﬂi@%&aﬂﬁﬁi%@ﬁ%ﬂﬁﬁm%ﬂ 57 TR B 2019-nCoV A2 B A T 3 7l
0 LERER s (BN HREERAT  FEERRF 2019-nCol HRAHKA £
noLERER ks e kEEEREARAA 4k 2019-nCoV BB AT W Al &
/e 25@%&5ﬂm;§i%1ﬁ&ﬁﬁﬁﬁﬂ 7 53 5 2 2019-nCoV KB A A A £
7 zﬁﬁﬁﬁ7iﬁiﬂi%ﬂﬁ%ﬁﬁmﬁﬂ A AL AR 5 2 2019-nCoV 4B Tl A £
74 Rk R R A TR 2019-nCoV BB AT Al
/o zooﬁoio}ikazl T A A R 7 FR AR % 2019-nCoV BB ATk A &
76 L ERER kARG HRAT 5 T4k 2019-nCoV BB BT A&
7 LEREE s E A RAT 2 TR B 2019-nCoV HB AT A £
78 LR eemErnmARAT T RS
79 R AR RAT S A 8 2019-nCoV BBk M &
80 zggﬁﬁ7i§mm%ﬁﬂﬁ%ﬁﬁﬁﬁﬁ 8 7 2019-nCoV LR TR &
81 LR s AR AR AT 8 T A 8 2019-nCoV B BRI &
B2 LR iR EARAT o e T
8 LOREE wammg (R ARAT S A 2019-nCoV B Bk M
B oo UARFEE B R HRAT R TR % 2019-nCoV BB A MR A £
85 LBEE ks AR SRR B 2019-nCoV BB A M KA £
B sy THEE BT AARAT 3 5 4 8 2 2019-CoV BB M £
8 IR R R ARGHRAT AR 2019-nCoV BB Mk I

B A
20203400300
[ Mk v
20223400364
B E
20243400698
B AR E
20223401469
[ A
20203400537
B ARk
20243400754
B
20213400101
B E
20203400322
] A
20203400384
[ A E v
20203400241
B E
20223401240

bR A BRI A ]

ot R g i Al R A HOR RN F

# A MR 7 # 2019-nCoV Z B A K A &
# A KA 2019-nCoV A Bk A U ) &

RN H 7= b 2 Ay [ ¥ AR J A7 IR B 3 B IR 2 2019-nCoV A2 e A &

RADE B RSO R A B
AT ANFED BT A A IR B
FM A g2 2 B A A TR A F
BRAD B ¥ e RO IR A
Ao 37 & B 4 e A IR B
LA A A A R A IR E
AL AL B 3L A B AR A IR B
RN REETHRAE

# AL MR # 2019—nCoV Az B A T 3K 7l &
# AL R # 2019-nCoV B A K A &

FARGE AR B . AL RO B A AL R RO #

H A R #F 2019-nCoV Z B A K A &
2 KR 2 2019-nCoV A% Bk 46 U B ) &
# A K % 2019-nCoV A% Bk 46 U B ] &
# A K 2019-nCoV A Bk A U K ) &
# 2 R # 2019-nCoV AZ B A U K A &

AP B EFEE www.geneclub.net.cn

B RBTAIRE WWWpOipO.ch

223



http://ipoipo.cn/

ERTWESS (2024-2025)

R
Fs EMES

% [ A
20243400452

B E
20213400714

01 EAuEE
20233402067

0o EREE
20203400212

103 EREE
20203400064

B
20203400059

105 | EAUERE
20223400017

106 EREE
20223401223

107 EREE
20203400301

B AR
20203400520

109 EAUEE
20203400065

10 | EREE
20233400677

1 EREE
20223401602

BRI
20243400675

13 [E A o o
20203400749

14 EREE
20233401595

115 EREE
20203400060

[ A v
20233400645

117 [E A o o
20233400604

s EREE
20223401603

119 EREE
20213400176

[E A v
20203400179

121 [E A o
20223400675

1y | EREE
20243400354

13 ERIEE
20213400269

1oa  EREE
20203400919

15 EREE
20233401556

100

104

108

112

116

120

/A

]

AU B AR A IR A B
bt A BT A R R IR F
LA BRAR £ R BR A IR B
RN £ YRR H R A F
23 2 M RHBOR (A TR A B
REPHE (RR) ARAF
LREMEAR (M) ARAF
%R YRR A RN F
R IR AR A A IR F]

WL FR o7 2 T A A R o A T TR B

(A BT A BOR IRAE

LI BRI A F
ot YR XA R A F
W TR BT BT IR

ol ok Sk g AR T R4 A IR A B
BENZEANEHTRARAE
R EMFHB (RX) HRAF
AT A 4 2 M Bt A IR R
TRARE T EE DR RAE
PN F 2 AR Bt A IR A E
A 28 % 2 A R A F

A T A AR BOR A  IR A

AEEMFE (FE) HRAFE
T3 AR BB A TR
WM ALE £ A RN E

AU AR £ Ay B BOR IR A E

LA T B R EOR R A F

etcn WIS

AFZEIR

# A KA 2019-nCoV AZ Bk A U ) &
F A R #E 2019-nCoV ZB A KA &
A 7 # 2019-—nCoV A% B A I K Al &
A 7k % 2019-—nCoV A% B A Il i A &
# A KA 2019-nCoV A Bk A U ] &
F A R #E 2019-nCoV ZB A KAl &
# A MR 2 2019-nCoV Az B A T 3K ) £
# A R % 2019-nCoV A% Bk 46 U 3 ] &
F A R R 2019—nCoV A% B AR Il X A &

F A AR #F 2019-nCoV ZB A KA &
# A MR 2 2019-nCoV A B A 3K ) &
A kA # 2019—nCoV A% B A Il i A &
# A 7k A5 2019-nCoV A2 B 4 3 3R 7] £
F A R #F 2019-nCoV ZB A KAl &
A MR # 2019-nCoV Az B A 3K ) &
# AL MR # 2019-nCoV AZ B A T K 7l &
# A K F 2019-nCoV A Bk AR U ] &
F A R #F 2019-nCoV ZB AT KAl &
AL 7 Mk # 2019-nCoV A% B A ] 3K ) &
# AL R # 2019-nCoV AZ B A T K Al &
A R R 2019—nCoV A% BR AR Il X | &

# A R #F 2019-nCoV ZB A KAl &
# A Mk 5 # 2019—nCoV AZ B A 3K ) &
# AL R # 2019-nCoV A B A T K A &
A 7k # 2019-—nCoV A% B A Il i | &
# A R % 2019-nCoV AZ Bk A6 U 3 ) &

H AL AR 2 2019—nCoV 4% B A X A &

E?%E?ﬂlﬁi WWW.ipoipo.cn



http://ipoipo.cn/

Bit3% 3:

#E NMPA g i Fn & F v ik

B R

ERER

ML

it

HEiaTT  EERT

2004 4

2005 4

2021 &

2021 4

2023 £

2023 £

2024 4

- T

LA 5

P 35 R0 4T

5 A5 8L SR IE ST K

AR B SR SR

e

GE

>

FriE A

BRI R A IR SR

5HOTRSRA T IAA 857 0 ok BB B 30 5
35 5T

e 1 058 34 55

Z BRI LT R AR R A e K B A A E

BR S i B 4 MR ek B4 A A e

ERBAEES RERMARARE

SR BT T B 4Rk B 4 M iR

BRBAEES RERMARAEE

MR ET S (B

H
m
&

=X X

£ YA

B E

LIY-A=X /N
(R L]

SIREY

A 25 2k

HEH w

www.ipoipo.cn

eS| e
, fgom &
A
/ VEE W =
CAR-T /
CAR-T /
CAR=T /
CAR-T /
CAR-T /
ﬁmmgewedtbﬁ&“cwf225w

=4


http://ipoipo.cn/

ERTWESS (2024-2025)

e & i BA

. RERE
SENIR G AT B H UG RIS AT, BAEHESIENBE ARRE | i) AR &
o EFRMYR

X PV —E T IR IVBORTIER | 248 HTT L Mol 888 s a1 A 55.

. RNBBHE
A BIZEIEFATAPR  B550 . WL FoR . ok, KRR KRRk R
5 R 2023 AEEERCE RIS E DL % 2024 AEIGHERE , EEE 2025 4RI A TR

« EZENR

BT g EME, IR AR S, RAVIATRE ™%, ZW I SE
SRR, AR AR R A SRR R 5, AR L, (5 BBk A]
RETCIEN A e, IR IV T, WG R i 4536 A1T (info@genonet.cn ) , # AT AE T B 3]
AR RN S AN R Y L R, WGk R AR A TR, SCRERRAT
kL RATIE RS

o ETEFER

A YN AR E A BRA R (LUK “SEHEE ) WG A 1ET AR
TR, ARG A LR Z BT . RGN BB, AR RS ARG AT
WM SRR A AT TRl B 8. 22RO 585 s Ik B
B R,

HE P ERSZ IS AR Aol SR AR AT E o AR S AR N R PR Ll B BRI PR
PV R ARG SR, IR R B DR A i BUATEA LR . B 4RI
AR RV R AR A AT UG s AAE S HIAS H 5 5 RO, 2500 AR 412 4 10 K dls
FEE R T ISE IR AR5y T A5 RN 8ert, EDRERT A o5 B i {5 B A A 1R B8
RENEANAT E PR B PRAE,  ELRARH P A A LR A0 AN AR L A RS T 7 A 1Y)
(ERCITYERe

/226\ HRAE www.geneclub.net.cn AR ERUNE

E?%Eﬁ'ﬂﬁ"‘ WWW.ipoipo. cn_



http://ipoipo.cn/

B

;i

SRR DS WA S AR AR JUAFR I SETE | SCRPRIEN ,
I W B A IR R B KB o FATT 5 S AR ATl A
R b, e AR R AR Rl A

SEHE D B A AR L BUA PN B IRATTBI I A, Ay
I, WRFELL, Afflidr, JoRIGE .

ST AR A SRR, D B R ALF TR
PR A N iz —, MARAPLSR et B BRI K
i B A AR B 2 T 2 U K

SN IR B AR PR B D S TR ST 25 PR R it ot 7y o
Wk, Syt e T A i A T R SR SRR . [T
T .

TSGR T S HEBE, SCRFEEE AP AR, R STt
FSEPIEARR BN IR I6 | AR MR . MR BG | (R SeR
AR LSRR AR HE SRS A R

S AU T FRA T A AR B B A T A Bl 2>

AR, JoRIGR, BT,

P —
FRARFR 2Rkt EEE www.geneclub.net.cn [227 |

tﬁ%ﬁ%ﬁﬂkﬁ% www.ipoipo.cn



http://ipoipo.cn/



http://ipoipo.cn/

Wl & fE
f@wwvv.geneclub.net.cn

J info@genonet.cn

00-088-0992 EEm, XHRIERR, FATIRKIZTT

BEERBETIERE www.ipoipo.cn



http://ipoipo.cn/

	第一部分 行业内涵
	1.1 基因行业的价值底蕴及边界
	1.2 基因技术是战略前沿科技
	1.3 基因技术是生物经济基石
	1.4 赋能未来健康/ 农业/ 工业
	第二部分 发展环境和现状
	2.1 国外基因行业市场环境、政策及现状
	2.2 国内基因行业市场环境、政策及现状
	第三部分 应用场景
	3.1 生育健康：孕前、产前、新生儿筛查及罕见病诊疗
	3.2 肿瘤防治：早筛、伴随诊断和复发监测
	3.3 生物医药：细胞和基因治疗
	3.4 未来农业：农业生物育种
	3.5 重大传染病防控：病原分子诊断
	3.6 生物多样性：环境DNA
	3.7 从个人基因组到数字生命健康
	3.8 生物制造：合成生物
	第四部分 共性技术及生产制造平台
	4.1 工具酶
	4.2 单细胞组学和空间组学
	4.3 基因检测技术及生产平台
	4.4 基因编辑技术及载体生产
	4.5 基因合成技术及合成仪
	4.6 生产自动化与智能化
	4.7 生物信息分析工具及数字技术
	4.8 数据库、样本库和大型人群队列
	第五部分 产业链供应链图谱
	5.1 基因产业链供应链分析
	5.2 技术及产业创新案例
	第六部分 产业投融资分析
	6.1 一级市场基因企业投融资分析
	6.2 基因领域并购及战略投资浅析
	第七部分 区域发展和产业园
	7.1 区域发展和基因相关产业园区
	7.2 产业孵化器及加速器简析
	第八部分 行业发展趋势和建议
	附录1：NMPA 批准的基因检测平台
	附录2：NMPA 批准的基因检测试剂
	附录3：我国NMPA 批准的细胞和基因疗法
	报告说明
	致 谢

