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J[FUK Biobanks & H it 5 _F & R 514 7K
AEMIFEARIE, 16T 20034, 1201744 H30H Exx)
SERBIIEN BTG, NatureZ2 & 8 b ifEUK
BiobankiB &£ 5HE, T T 5E SRS, 7E48kRl %
SR R A B, BRI [ RS R E K bR
HEAL T BTS2 T 201 SEEHL S ROT 1 B K AP RE A bR
AL AR ZE P14 (SAC/TC559), 20184EH & K AT AN
P A FE ] SN ATV U 5159 380 [ B BN X e 76 e (1)
BEGHES) T AR AR BB B ANARHELL . B, 7]
R ANE BRALE AR, A AR PRE A AR 5C F B T8 5 T
AR UK B ) AR ) P 2 A =

R RE 2oy R, R AR FE AR
KA, B ARIESE R AT X 7, NBIERA, KF
BFHRREAR, EEAREEAW AT, BT
ZREAL. FEAEE ) A G — bR HE RS B X,
AR IRE A B 2 TR A7 AE B R B A8 X

WL AEYIREA S . DNA/RNAKEAR FE——i%
FEA 2 F RARFFDNA B ERNAFEA, 32 58 ok idk A7 3%
RIZH % RMBAE ST, A M AR FE——FH R 7
SRR, W EARANM . MR AN AR, TERET AT
Fi IR WRIT I A AURE H E AR, AN
FEA E— A S P I AREA, (45 IE 7 2L
MR, B E AR, — I RT3 T B
BWHRIT A E BB R N, [FRX T S5
IhRe A BB, IR A —— R SRR AT
MEFEA, & TRMESW . AT, IRR
FEA B —— A AR FE SR AT T I R R DG I 55 R
EZHRKER, TTENHTERECE . 28, HZMR
TR A, A SR TANMREAR T,  an i v itk ifn
TY0M. AR T40R%E. 244R, RIEMH H KARE
AT Lo N AW AR 2 DA SR LR A RS, B
FAEMEARIICH R, FEA g Bt A7 2 U Bk
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RasE AWM S R R ENRNES, ©
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LGRS [ T 40 P AE A oh 4L S8R B AT i 5 - 28
BEMBREE, RNE NSRS E. 25,
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IR CERK. HIR, ERNEEYIFEARERIRIR, K4
EARSMNEFE R DA — B RAF, 2 nT 5 Hirsn] &
SRR, thah, KEBE BABAKPLRAE AR LA
J Tz W N, FEREAR BRI T RREEAEH . TR
KPR T MBI TR, 2 TR AR
CORFEE AT B R AAER . IR TR
A PR IEAE B A 1Y 0, R FH A A ke e

2 REVERAREMBE RS N BDR

IR B B AR FLEATNAMRE T e Ifs
POERI AR, I THARERE. BEEY. 49
G JEAIGRER . ORI TT DL RO HE LRy 45 2 U7 T
FAT IS AL e B2 FH AT 55
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TS S P ) 2 K DA B AN AR T 07 SR R E
(1) FEAE.  PRRAE A — RS B, o Ny
@ REAT ™ E By, X EL TR DL RIR YT BT AR T
[0 Y7 NG IR S i R T N AR 2PN DNE 2 4 )
iR SR S N N R AR M R, (H R IR AR B = A
Pras E BTG, R AT R KA %, A
[ S8 2 A R B 2 e IR, o R 2 Al Rk i
R R EAEAE BN R 2 Y. T )
Ui R 7 IZAERI I, PR RASE, R AU K
FAOCHE ELA MR AL P SRR A, e fERSE
AT IR, A E & MR AR 4L 57
JEAESL, B AT R 5 2 (B FOR T A, [
N D W2 UL RO HE R T B3 1 AT RETE ANt

pZes IR

TR CA I 2 R8BI, K EE N
AR R REAS B, HAE AR F 2N 3. 4T
CA LI N B IEVE R S5 45 B (patient derived orga-
noid, PDO)KHAF:EA7 257", ™', B!,
R RN AN - C - G i
N S e 171} SN N TR
WA A IS T 210 L H B A R FIPDOAYIFE
APEREAT AR N AR 1 (Human  Cancer
Models Initiative, HCMI)&—A~ B EEE T —/NMEH1000%
P FTAT A B EPDORR B A= W FE I H , F R sy
2 THI PR 25 R 45080 DA R PR s

AL Z R EIPDO,  H RS 7 B AT 4
XA () R R AR AT SR N BRI AE T, G AE,
AT DTS Bh 2 U@ AR A R P R A &,
B NATTHE I R _EoF T 588 A S 4 RV T IR 37 AR
J7 SR, BN TE S5 B b, BT AL T R SRR T
SHEME R E EVE, ZAEVEN S E A RN
ATH DA R VA RFAE A A, LRGSR TP #5 T3
Mo AT . HERZERIZ IR S, %AW w] L T55
S S E e SR R A DA K D Re I T, AR
#EAL TR B Bk A R, A PR
£ 27 2008 A% 2 BE PRV IR K48 B 55 979 S L LD
R 1E ke e e PO R B R e A
X 4 H I ARBIE 70 A FH 4% 45 1 R RAS AR I 1%
I FUBEAT 0732, I S DA K A T ) T,
SR FUBRE, BT AL T R SRR M R
Jiga 1) FL R SR A B RE A, HAHE 1002 Fh 3L g

KEEH R, BRI T P 21Tk, xR
TR EA B W E P BAL, TR E TR T R
R A FNE A ) B R A E, b aslEA
IEH . REA R LS B E B
B, GFEAREX T B R R v T SRR DL R
B ) TR 5 W e A

XUCHERL T, KB EAEA AL EEA R 16 9T DL AL
S I PRV TT e A RS+ B IR H.

(2) eG4, NV 246 e B FhE R 1%, B
LTV 2 AL, nmi i, RACREE, #f Jnik
PNZFEP. (AR B RLAL ) DI S G R AR 2R AT
BLADL,  H IR B A2 B T Gy AN SR e A e A
THEHE REFEEA. KRBT O TR a4+
AR PAAOR B AL GRS IR AR, e A A
53 T TG R AR AR AN 3EAT AR A AT 0 R A 51 R

WEFCE AR S 88 B AT 22 L 55, 9, |
THMRIMRE R R HIEA, 2 ATV E N it S
VI B 4 SR R s o B AT B AT, A B s
HEAR, BREEIERSE, 450055 LA
HATES, A BT N T G 5 B S 20 B R
St B R, FNEAET RO, Bl R E
DL Jili Ry 2 2 B Hh 50 R S G I a3 AT 5 B 110 44 A S i,
AT LA B AR LR DL 5 T AR a4k
R ) J R,

TR B R 24 0 A 2 AN BT R R A 3 T
AR T L, ST AR R B — B 2 5 | R i B A (R, 3R
TR = F T VA58 R0 T i e 1 B AR AR, S0
B AR MR A8 B HS B FRAT TSI 1 AT RS T Al
R OE R, AN [F] U B Bk AT I
g, TR BRI X Y, AL Rt 5 A
UM A RS IR IR G I s 5 2R A4 LR RV vy
FEARAL, UF BT 48 B A HOURN F0 00 ) v it 2k

201937 T 56 4R 95 75993 (coronavirus - disease 2019,
COVID-19) I 7L, s B A T8 2L jel IR =
SARS-CoV-2{Hf 7t th K % 7 EEARFH (KDY, B
ANZBe T M (pluripotent stem cell, PSC)ZE 7 HfiiZ
FE, W IHAEATSARS-CoV-2/8% Y, IE B fili 5125 5 7 5|
TR TR R DA S R S Y AR ST I AT S
FARERAL R, @I SARS-Co V-2 2 1S, IEH#T
TR BRI T R R BRI I R 12 H Y A DG 2 A
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Figure 1 Overview of organoid research in COVID-19

Feak, o BB EAE G B B DA K IR R 1 is Ha Tl e
BEAT TR, AT S E0H i e AT B A,
s PRI B AT 78 Th R B,  SARS-CoV-275 2 1]
AE R 5 I8 DUCE IR R4 B AT A BAE L, T
X —AEH AT DL I N A] I I R T R AL B2 (an-
giotensin I converting anzyme 2, ACE2)# /7MY, /5
SIS R BN ATV ACE2 5 i 4 174 5 i & X6 52 21
SARS-CoV-2/& YL 1 % B 4 W i (KA T e 1. ik
Gh, MERINIGRERE, AT B A [F]H A 7w IR p
A PAO T 3 E ISE HOAN RO R . R
W AE TR R B Y, SR B D DA R i e
AP AR MG R 2 —, KB ZH TR 24
IR .

(3) L. R HIAL R B2 AR B AR
A CARISRBIE SR A, N FRA RIS A% 0 1) 5
35 R 7 15 D 8 £ 2 TR0 f) S R PR At Sk,
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FEVELT 4EAL (cystic fibrosis, CF)J& —Fhigt A& 1K) 4k
ISR, TFEE T RN AT YRS AL R
F(cystic fibrosis transmembrane conductance regulator,
CFTR)ZE R AL 23 1 N A4 P — T ] 6 23 ) 401 P
HAR, MiZEANRHSEFRRSE. MRS
FATAZR G W ILR R R, e R I AR A
IS 08 9 A8 D B R A 43 WA A B FH YR PR I S o T
I AERE. BF A LR 20 g 8 D b P ) 2R %
B, SR E W BICFRIE R R N A G5, i H
FHFFLCF R HLEECY, 4, 3845 5 7RI I CRISPR/
Cas9/ 3 1 [RIE E AH A 1E | CF i RUR I 7 18 2K 4%
AN TAE N IF9 del S50 HE K RAZ, FHFIhKRE |
CFH 4 2 3 Th CFTR 2 11 (/R B Th g7,

BEAh, PIOMUE B R 565 (autism  spectrum disorder,
ASD)YWE R —Fra] 38 4% (1) 7 B A0 22 R B g e, it
R R MG R KA e FEOLR AR, BRI
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2 SEDR RN v B2 S O, AT R = A B BT AR
PR A% B R AT B R AR, IR A R S EUR AR AR
P55 1) 20 - DA S A0 B A SO 1 0. F 9 2 R ok
H ASD R 35 [iPSCsfin 25 2% B X ASDAMA & 1 48
REUARAT T EE, R B R A2 e 4 i
(11 TR REALT. AR TR 1 B K B R ke
ASD B #H I FE R H A AT B 2 e, [H
& ASD FE AT AR ) S B R 3 B 7 Tk 1 4 it A
KW, BB T BASDEG R AR, tEmRk
X Sk 8 85k KT (forkhead box G1, FOXG1)3:[A]
TEASDEE KIEI KL E = FHRE T8, HILn]
YRR E R S VERE AL

22 REVEAEZYIWIR R

RBEALYVIRSIREAERE T, g
DR A —AN TN S A VIR, 0 254
6 BEPEVPAL I BRI B AL . R e, &
]z T 2k,

WA FIEE 2B AHN ) KEE, WA FE R
WAV ARSMEUREE,  FHX T RIIE R LG 7 77
AT, KRBT G T IR R T SN
PEVEAG. Flhn, FEPEA4EA B M IE RS T O
FIRVETT YN EAb i3 25 KRB IMA T BEvk 2T
AL Y T R4 CFTRER H ThRE, AN L2454
(DI PR IT R AR B T AN [R] 58 25 P45 77 I CF TR R AR
KA FWICUE, (E NFE A 440 2R B s R h s
TR E R T OS2I 2454 S S R T T R
Lo B F R R AV N, RoREET HERE
(1) D e VFAk m] B T I R R 25 0 i S PEAG TR k. It A,
A W TR N SR PR e 2R 4 B AT 290k, A
I g T ERKAM I AT 1E A0 T7 I R P e (78 £E
7‘5‘%[42]-

KA E RG AL IEHT AR — 78 A 3 s 5e.
EH OAREAHIRVESR, AL, EE & a2 e
IR (U.S. Food and Drug Administration, FDA)E. 4
AN 7 EEAE I R 56 H6 8 A B 25 AT sh i
MEABRRITT %R, REEFHARL LS HSAE 7H
FR 8 FH 75 1] DA B B v ) 25K . R AR i | —
RYNCFFRAE TR PREEER, 2021 R
FA DY TR L T R B AR N B SRR T
). (RN [ 5K 245 M JRi A O SO 48 H S8 A Y T

TP Rk K e, Behh, ZE3ERRAIT IR
FA BT 2R R 2R R AR T, AR AR B
PR OL T, AT A AR A (n R85 ) T e A
KKK

H AT K BIRIR ST AR S 230t A A2 i PR S 96 B B
T BRI, 2990 1 Bt ds B iR R R R
. AT BRI VA 20 SR R, 1T
AT A I HE BB I DI RE. 251K
IR MR RA, b UEt R, B
SR A R AR BRI 2. I AR (R vk e 25 W X W A
I PRI BORIG, 900 T 25T RRAS. KA E il T
Bt R 7 AR A S5 ThEE, CRORENTTIEY
RS RV 2R I R AR JEAER, RS
P NSRS B 1 AR A B a8 B R 250 (1) 55
PEREAT S T, CLSEIN SIS B b 7e. BN, 1
bR IR R R AR RAEVE SR . ST 2N
BRMESE, MOCHT SR, WiB s B Nmt Tt i L B4
SET-MUEIE SR A ROER, T Xl RestiE g b
B (254 Lh R B B AT KRR A AR A, PA R E 72
Aipust TR A,

[, R FH SR8 B AT 250 I 3 b — L3
£ T FT DU BSR4 B 0 38 Y DCB X i 788 240 B 1) 25420,
M FEI B 5 R 4 L M e 4 D 0 S 8% AT 25 W
e, T LAFE SO0 T 4 R A0 R0 IR, 8 DR 2590 F A 2 0 i B
PO B ™ A 52, DA B AT D0 306 24 W) b A7 A 1) 75 18
SO 2R A I PR S8 e 1 A — R IAAE T
FFREPE SRS (0 2P I 23 ™. BTV A 25 AR 4 L
LR# I EEGE, BRAMFBEIEA. RIS
I FR A B LR Dy S AL S I B Ak I i it e
AT e th AT B FCE T2 A DA B R R
AR, thAh, iPSCHRIENIOATSE & LK E
JIESREAS B AT IR AR ] A0 ¢ (1 B B 22 0 7T DA S 1k
ﬁ‘()ﬂﬂ [46,47] )

2.3 RAVEALERE BT IR
REFEAMER T PILEEIM ERE S, Ha
WRAYE B MR BALAZ B . IR A bR S LA
SBT3 A SEIA AL AR S 85 B A, IR gk
T MLELAN T ISR S S0 7T
I R AR BRI, il YA T AT X
TEAE R T XA R 25 R B, PR A
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BR. DL AR I SR ST P 2 S R R SR AN T
E—AGE, o] H TR PPl 2 Fh 2 B0E 7 5 R
X R AT R DA B P E e, AT 75 B 1 s A AL
T G R A R A S R
T 2L S B8 B e 40 2 ) AR R AU S SCe 2B iR R 21E >,
2 Ji5 R 288 R AT 5 PR B 9 IE B R TSR R M R 4L
2P 3 ST T PP 2K B B T DR B SR AT 4L 2 e R 4 R £
EEARE, AT BT RSB A U IME R, A
YA S R TR (A e B b S ™. — TR
RS R B AR I, MR 2R B 2 S B
5 E G PR I SEARABL, ) o s 2 88 B AT R
AH I 1 25 PR SRR AR 55 1 PRIT 03 AT SRR A A i A B
T 2T T AL SR T (8 75 2R b S,

bR R 28 B A At n] DL T I R B 2, #F
T 3T I T T 98 28 8 B A0 e B S R 0 1 ) 9
e F, (EB2E B R A 00 SR IE I 9706 22 A AT LRI
CDSYH L 5 5 Z H MR RO, 7 KBS PR A
TERGHE R I 2 R L R, k2
BFSEE R B R 2R B B AR, 324 R 25 Wik
AT BRI, (RN X 24 S AT IR, A, 7R
RS R R TR A, R R T B
KRRV B piE e R A, HREE N TR
I7 25 R 5 BB I SOREAT T B, B e TR
T 2 2k, AV RTINS S 2Tk, Bk
B gE B R BTN A 88%, B TR 100%,
Ui 2R BB A R Tl R i R OB, AT
DL TR v A A 2 g7,

HEAN, KBS BRG] TR E R T, &
e PEATAS, DA 2% B 018 5 mAE ML T 7 2%

24 RAHBR

245 B0 F (organ-on-a-chip) A —Ff 5l i ¥ 1 Y
A ERPY, RENS TR R 2R N A R O 4 i A B,
HAERALE A R P 0 AT, 6 AR B
B IS MR DhRERMAT B B, R KA B S A B
RS s AR5 DA ST S i AR ) AR IR AR 55
YRR, ALGEISas B R IR BEAR T DUS I A N 25 B 4140
IS5 R T REIAEA, (ER AT IH oI HE R R HE 42 il A
A P PR AR B DA R B 2, R A A P AR A R A i et
SEIG MR M DL R B e S MR T . 2R
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S EO A BN R B N AL T T AT R
PE. B BETT LB X RR E (4% B AT W R g, SOnT DA
GENHERITHRINZ BT RAENBE, LT
KB Z AT B DL LA T mnl E R AR R A
FRPEAL TR SCEE. fihn, 4R 4H G 5T (genome-
wide association study, GWAS)¥ Z5 ¥ Th a5 2 Fhist
AR e MR A A DGR, TR R T SE MR RS
RIFRTIREWT 78, W 70 i Bh B8 38 RVE (1 iPSCHH i,
AR SN F H AN [F AL A0 i f5 8 S o i
ARG G, o 2 - 20 PR A - R ELAE L,
TR N i AT 38 4% A8 S ] 1A 4% AR B 1) R 1) 43 - L
H2, B RS A EORE AT L TR S R A S s
ZIEMIR R, WL AN SCRERE B A
RH PR T A 5 5 ) S S Y, AT AS [
PR AR . IO B LA X SARS-Cov-2 [ 8 J1 ATV
i, FEENATE A O B R GeB) 15 BG ON
PLRBUIR B 290 0 s RSP, N s B 25 245 90 1) 7 Jk AT
RV AN, ReE S mg T mErY .
FERTL RO, T R 0 U A % B B B A
L.

3 REBERKKEIEHRE

TER—FEEFROR, KEE DAV 2o 7T
AR S U AT T i, AR R K e 7
TR T E R, TONAEDLA S0l b, @
KA S bRifE. SHREMSRAS B A e B R A
Fi BORACRE 58 i 3 IR 55 T R R BRI AT B2
FRIEATR N RS CIR, T 2 AR BRI
B, O A AR R R FRE AR H TR

3.1 ZIREERNER
ZaREHEAKIERSE O EAR, UREZHES
F (multi-on-a-chip, Moc), &7EEBEOH & L £
ANAFE B 2R3 B8 AT SRR, SR AN AR 2%
B ARG ER A, ERBERREL, HAEESER
HHMIAT A AR AT B, 20 3 AR () B 24 H B A& 52
WAES T BT 2 SRR R g, DA N4 Bl AT
B I PR 2 0 3 S TR AR AR 3 AR DL K 24
YA BN 1 . SRTF RO R T 25
B AT AR B B IR (D,
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I TS AT I, FE T B LA R 24 3 20 9 s b i
OIS A I T 7R A X R
Fr ot % R B 2 R S AT 3 55T, AR g BT
AR (), R 4R 158 v K (brain-on-a-chip,BoC)
B g T LA R i T B RS i 2EL 4R X S 2
BRI DUR TR AR s e R
FR AR« UL PRI ZEL A 1 = S B A R P T3k AT
AN PRy P AT, s DO R B
P TR FERE . Bk DA% B AL 4 A7 15 55
PUBS R R A BT AR SR 0% X
SEHE B T B2 AL R A ST £ SRy S B SR 0 T AT
VE. T 2 48 R IE AE SR R 2 TR e T 6 1 I
PEEE, ENE. RSS2 AR I RS S TR 2
H Bk FA SR HEAT AL S TR HE IR L 257 R 0 ik
A A, SR IE N A T R 22 S R A
AR 2 AT T e e, TR B L
FAB R E T ELAT R R 20 48 1 24 3 i A R 2
EHPUREET,

S TR AR AR 0 2 82 50 D2 R G i
BEFRI AR, ToIE R HEAT IR e BLIE A 2 it
FEVRFEN, £ ARG BARL TR NN
BY, AT DS T BRI REE. DERR S
SRS U A G5 1 A AR L% R — T
B, RIS B A AR L SR T VA M R R
W S A AR, Rk 2 e B M — £
FALRIE 0 2 AT AR, HEA S 2
TSI, 2RI LU I RS YT t4s 2 i B S 47
{1 SIS S 42 10 % P 2 B s 2%

32 mEEEARMYH

K E mIEEBOR RN AT T 1A, A
BhZRAS B0 R mT LLSE I ey S 4R AT LU R Bt o i, 5
ZARBE A BRI o, A RER RAEDL
ARGEN AR R, ALt 2
FIEEROR, T ASEHLBRE K T 7 0k 259 e 1560,
[ I 0 FL 7 R LA R B AT PR . 2R D
FIIFATERAE, ALK TRE, mE RS
LA Lz 0 #r li PR 245 Wk b 42 {3 BE 4 T RS 1 ) 25 10 1
B BT TP A IR Z T IaIT TR, £
KB AT T R AR TR EEA. O
78 I BAE B AL A2 55 R 5 RNA-seq, B 7 H AT AR

R LDHELTHARERT SR

Table 1 Representative studies and applications of Moc

BE J82 S CHR

Jifiy HFAE 2RV e [61]

FEAE . B R 2 REIE TG [62]
OO R Bk e e dipus [63]
B FE. B, B ESL/E A cdisun [60]
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Advances in organoid and related biospecimen repository research

HUANG Teng, CHEN Lei & WANG HongYang

Eastern Hepatobiliary Surgery Hospital, The National Center for Liver Cancer, Naval Medical University, Shanghai 200433, China

Biobank plays an important role in basic life science and clinical research as a repository for collecting, storing, and managing all
kinds of samples from living organisms. As an emerging model for individualized research in recent years, the inclusion of organoids
in biobank is of great importance to further enhance the reliability, diversity and expandability of biobank. The use of individualized
organoids as biobank resources can better simulate the complex physiological and pathological functions of different human organs.
As an emerging type of biospecimen, organoids have great potential for basic science research such as disease modeling, drug
resistance mechanism, regenerative medicine, and gene editing, as well as clinical diagnosis and treatment such as typing, drug
screening, treatment monitoring, and individualized medicine. Here, we will briefly discuss the current research status, development
trend and future prospects of organoid as a “living sample bank”, and hope to contribute to the rapid popularization and expansion of
this new technology to serve the general health strategy.

biobank, organoid, drug screening, organic development
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