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Figure 1 Schematic diagram of organoid types and phenotype studies. We review various organoid types, including single-type organoids, fused
organoids, and organoid transplantation into animals in this paper. And the key applications and analysis methods of organoid phenotypes are
summarized. The image was created using the BioRender web tool
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Table 1 Human organoids classification
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Table 2 Detection methods for human organoid phenomics
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Table 3 Database for human organoid phenomics research

L. LA, 2K A B R A B IR IR 5 2 SR A AT FE S
TPk R, eI LR R, LA e Ho bR ] S
(R A8 B AR A R 2% B I SO DG B e 2 — Pt
BER AR H R A At R R Tk —, eIt
KA E RMA AR IR 7 Z IR 45,

A SCEEIR T I R BT () R4 R Y 4 2w
FEAREE, TR D REANE F EAT 1 T E R
(3%3). #l4n, HuborganoidsFHOrganoidBasef#fifi 1 411
51l e R SRR R S 4 B S A S R B2 A,
DIZH . sl St M) e s AR C 0 254 2 S
AYIMBURMEEEE, BERW AT YN Tk
BT SR AV AR AR B 25 . RN, X AN B4R
B LR N Im R S E SRR UL S, 34 LR R
J7 7 Fui gk £, H4h, OrganoidDBATUCSC Cell
Browser#ig fit | 2 M S 1Y 2 4% B FALH L 23 b Hoths A AT
WAL 73T 5085, Gene Expression in Cortical Organoids
PRft TR E 2 N R BN ERRIEEER, AT
fif R FE I 2 28 B AN [RUR B I R B A R 4L TR
SR T H. SIS I B A S T T R
DEARARZEIRRE . MM IIse K iF A =
K32 4% 4E . Organoid Cell AtlasiS 7E #3548 B Y
TN P, B T AR SR AR B I AN MR AL R 4D
FHELAE FH AN P (8] 38 TR AE Th R R LA A 7. 7E 2R 4%
HHBE T, REBERIEE . KANMH R SRt 4
WA R RFEME AR M 2 —. SR, HHEL A
SRl BB ARG, XA E A SRR AT
Fahoth, ZAERBE O BERFEARERE T T

Bt e 47K

WAk

OrganoidDB
UCSC Cell Browser

Gene Expression in Cortical Organoids

Organoid Cell Atlas

A E B e Sre AL e R B 2R LI P i 4 o
PSR B AR I S T ARAL 2

PR AU B S S 2 B AN R 7R ) 2 R s B dle
HESLRERE SR AT L P

http://www.inbirg.com/organoid_db/

https://cells.ucsc.edu/?ds=organoidreportcard-+orga-
noids10X&meta=Sample

http://solo.bmap.ucla.edu/shiny/GECO/
https://hca-organoid.eu/

BB AR AT AR R A B S TR A 2R

OrganoidBase

M 1Cso FFIA . Fes 4R R Af i
VaDiE €

https://www.crownbio.cn/databases/organoidbase/

HUBZES B R iG AEMEI— B0 03, $ROLRES w

Huborganoids

PRI R | 2RIE G5 AT AN AN 25 A0 SE 56 2459)

https://www.huborganoids.nl/

FBURRTESE 15 B R B e

OrganolD

AR KA EREN T A

https://github.com/jono-m/OrganolD

2129


https://http://www.inbirg.com/organoid_db/
https://cells.ucsc.edu/?ds=organoidreportcard+organoids10X&amp;meta=Sample
https://cells.ucsc.edu/?ds=organoidreportcard+organoids10X&amp;meta=Sample
https://http://solo.bmap.ucla.edu/shiny/GECO/
https://hca-organoid.eu/
https://www.crownbio.cn/databases/organoidbase/
https://www.huborganoids.nl/
https://github.com/jono-m/OrganoID

HROCHESE: NIRIAS B R A A Mw Fu et e S e

I, 237 0 4 R, I BN Tk 8] e A7 e R
BRI EFRIE A G —. Rk, RN T
BRE TR A B RIS SRR AT 0T, R REE
B IRMM S B TE. gi— FARUEALfE . Or-
ganol DR 2 —FHAIHE B0 T B, B H iR mI A 7
PR BN RANFIH LG5 FRHIE.

24 NJERAERUAAHRNE

NERBSE R A RARFEARFZHZA
SR AR AR H AR, 05 NI A8 B RSN
B AT GREAE. EYEDRERPZFRAS T TH )
RAGEAE.  anR 4R 1 LR W22 70 F < 2 2400 507
Fi7R.

SRR N A e B2 2 1 R B4 R Rl
HHERTTHRSY, SRT, AT — e (s o 23 28 1
WA & E SRR, 2838 B I BN T3
—2 U AL, BTNV RS R B A Kt
B, BARMNEALR 2R SR TR 21451,
fii N B8 B AR TR T 28 B R B R . RS
ML 290 R 2 i F A, S REAR I AR
ALV LS I, ELAE A 0RD ShR RY f fe  )
40, KnoblichBIBA"*1JF % T “CHOOSE” £ %:, I
CRISPR- A\ i 48 B - 41 URNAMN T R4, @idiZ R
4t, ARG E3 6 5 IIOMUE 1% R BhS HH 5 3L
TR KA. G, X BRI 45 R T IR T,
Yo7 T 0 FE DR S 1 0 T B2 52 g K 1 T LA 4 M 2 Y,
X —HFFE RN BR AR DIOMUE 15 2R B (1) 23 5 AL S it
TEEP LR, sEAh, 1% BA L f# FHCRISPR-LICHT, 7£
NIRRT I T 1734 NSk T e 3 (K], R A
25NFER 2 5T CU R RN AR E 45 AT 1 /N Sk B 4 %
. BN, KIMIER3IPL ) 2 5 50N Sk W T K50
AR {3 FHCRISPR 732, Lin%s AP7E s A /N2 88

T4 NFRRSERUHALIITN A

Table 4 Research content of human organoid phenomics

PR AN B s DR 1 PR AT RBR e, K IWZNF800 21
il 7 T8 PN A A L 43 A ) B B SRR . AR LIRS
FANERI N IR 88 B RO 7T vk i —#f, SR,
X LB 5T TCBE AR A DU R R KA T EEMIER.
W4, NJEE S B R BT Fe At S i e ),
WRNBEOFERB A, SR, 58T Ihiekr
fE. BB E DAl AT RERERH A G Fk
WEBEYE. FENFNRAAE PRI T RE R
BT W T RN 220 58 TR,

UbAh, SR ERALE W] AT AN [F T RE S 88 B AH
B UL R ENE RS R e A, R R
BT R B AN R T RE SR ) = 4k N JE S48 B 4T 41
LR, TR 4 2R T 5 2R RS, DAL
IR AR R, ATHF AR 2 [ A
ER S thiiThRe R EY) i B RS R4 B
AlER). 4, Sun ARG I A S8 B R
A EIRIF ML 2R 2R, XA AT LA 28 28
MR E B NTEE, R IR K A R I A A
MITERL. Begh, ParkE AOUK N4 28 77 5t SRS
NS T 2 66T 40 = A= 14D /0N 0I5 40 T 200 i gt
ITIEREFE, ATCARE IR HALS /N T 40 B i) = 4 A\ i 2
2E. WangZe N T8 SRR I B R e
B R B P R A R i T B T o A4 P P A R
A FIFAE RSN RL o 5 2 T M ST A R A i & B i AR
RIFMEBMER. 2Rk, RIEO -5 ah &R
AT OIS B 2 AR, ke
BRBE R CA 2 RN, B E i DR
TP Th R X i R T E 1A 52 LA K B ¥ sl it i 48 PR 5
Wi, 2 R RAF T B 7 7 2 —. Ak, AFRINIX
RIlE E A4 Bh 77 g BT R B AS () X 35511 T e S AH B
FIMEF, sk, s w Rl o B B R 2
7R DL R, 38 B Ml A R Rl 2R 2 S A

AN NIERGE R
TEAS TGS HRFAL BLIEX A HHISMBIEAS « RS RO 2 L WL B2 53 #r 4
IRERHIE AR RGN FSERE. AR, SRR NSE
FHRid BERRAN. BAFRERD . REREDN . (55 8B I5F
AAEAFH] AN D RESEAS B HOM LR A, AT T DUBEILLSE N &2 2% i) 2B W 2
Hoph T R B FRARAT I &8 RS A A0 IR DU W oY 2 258 B OAE AT H R ZE R R

2130



hERE: AR 2024 0 H 54 % 11

£S5 ONFRES G

Table 5 Human organoid fusion models
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Advancements and prospects in human organoid phenomics: a
comprehensive review

ZHANG WenDiao'”, YIN XingYu', GU HaiXia', HUANG ShuQi' & CHEN Chao'

1 The Xiangya Hospital, School of Life Sciences, Department of Neurology, Xiangya Medical School, Central South University,
Changsha 410008, China;
2 The First Affiliated Hospital, Multi-Omics Research Center for Brain Disorders, Clinical Research Center for Immune Related Encephalopathy of
Hunan Province, Department of Neurology, Hengyang Medical School, University of South China, Hengyang 421001, China

Human organoids are three-dimensional (3D) in vitro cell cultures that accurately mimic the cell types, tissue structures, and other
essential characteristics of human organs. Human organoids can partially simulate the development process of human organs.
Consequently, they are extensively utilized in research concerning biological phylogeny, disease mechanisms, drug screening, and
drug toxicology. In this review, we summarized the methods and advancements in using phenomics to study human organoids, and
outline prospects for their future development and application.

three-dimensional human organoids, phenomics, drug screening, disease research, genetic research
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