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L, TNEXREREARR, BXRAFFTFHFEL. BXAEFEFAF
EeREH, RITEREFT AT IR ARETBFHFFELR. “KILFHE
MItXR R FH. A EFEINEES, TERETERmEEMHREL
R, TTE R A B AR IR BB R R B R o T BALF B R 7 B
BF— R R FlERR, REEARREHE: (1) 2T 9 RFT AR ENRF
R AT Ak ok B T 4 4R 0 37 AL B RO F SARS-CoV-2, JF ik T — 2 7 & 1 Bk
TH; (2) KT KT 4 48 8 H A MERSH . SADSHEMRFHEAEF L F LR KR
TE—RAFREMENAREANES, B TARKEEHEHENEER
B Q) MF BT TIRBEKHPETRETART NS LFUNE —EH/E
5 1E# & i #= Nature(2018. 2020)% & Kb X402, ¥ UREEGEEH &
FECell. Cell Host Microbes mBio% % ki X158, Bit# 5] #1.8% K.
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WE  # LA 4 H(emerging infectious diseases, EIDs) &) 3 5 & 4 M2 5k 3k T4 5
A, FREY, £970%9 A% & EEIDsFMHR T I A 30435 7 69k Rk, [MAAAXETLEFLE
T IRA L I ship 43 A AA 238 A, )W) kIR K R 2 R A AY B B e A K 5| R KAATH
KeiFa 2o, Bk, 23 B 27 2. SR AN AN ERABEBFEZ RS TREERERE, AT
b7 AR Xk (disease X)E X EFE., ZEAUAFLELRGHMERRAINE, REXZEHRK
Fe R B AR RAR RPN W k6 F bk Rk, M2 FF 842 T £ BB A R A 3545 36 AR 4%
B R AR FEAT P 0003 R R G R, BN, RN RN T B AT R B E AR AR R L
R e 6 TR Pk, FATE MR T ARRGK AT QSRR .

KHRIE BT RAR YW, RARE B ARG, XU DAl

Organoid in Coronavirus Cross-Species Risk Assessment: Current Applications

and Future Perspectives

JIANG Rendi'?, ZHOU Peng***
(‘Greater Bay Area Institute of Precision Medicine (Guangzhou), Guangzhou 511458, China; *Zhongshan Hospital, Fudan University,
Shanghai 200438, China; *Guangzhou National Laboratory, Guangzhou 510005, China; ‘the First Affiliated Hospital of Guangzhou
Medical University, State Key Laboratory of Respiratory Disease, Guangzhou 510182, China)

ek H 39: 2025-07-13 B2 HIW: 2025-08-19

[ % SR T RIAEHE S 2023YFC2605500) TN [ 28 5256 % 4 T H (HE#ES: GZNL2024A01019)F0 o [ {8 -+ 5 Rl 2438 £ (L ik 5. 2025M772635) %
Wi

*HEEMEE . Tel: 020-37103057, E-mail: zhou peng@gzlab.ac.cn

Received: July 13, 2025 Accepted: August 19, 2025

This work was supported by the National Key R&D Program of China (Grant No.2023YFC2605500), the Major Project of Guangzhou National Laboratory (Grant
No0.GZNL2024A01019) and the China Postdoctoral Science Foundation (Grant No.2025M772635)

*Corresponding author. Tel: +86-20-37103057, E-mail: zhou_peng@gzlab.ac.cn


https://cstr.cn/32200.14.cjcb.2025.09.0020

NI SR E PO B A XUVl BN 5 R 2401

Abstract EIDs (emerging infectious diseases) pose an ongoing threat to global public health. Epidemiologi-
cal evidence indicates that approximately 70% of zoonotic EIDs originate from wildlife. As human activities expand
and interactions with wildlife intensify, the risk of animal-origin coronaviruses crossing species barriers to humans and
trigger pandemics significantly increased. Therefore, establishing comprehensive, efficient, and precise coronavirus
cross-species transmission risk assessment and early-warning systems is critical for preventing future “disease X
This review begins with the zoonotic origins of EIDs and highlights groundbreaking advances in organoid tech-
nology in pathogen research. The innovative applications and key achievements of organoid models in predicting
coronavirus cross-species transmission risks and elucidating underlying mechanisms are systematically elaborated
and summarized. Furthermore, this review critically analyzes major technical challenges facing organoid models in

cross-species infection research and prospectively discusses their future development trajectories and translational

potentials.
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Fig.1 The proportion of zoonotic viruses carried by mammals and the number of viruses discovered
in bats (modified from reference [6], data from DBatVir database, up to June 5, 2025)
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thocoronavirinae) It J& i 5t . AR Y58 AL Bk AL RrAiE S5
Z5, R E 4 Nas By v SPUANE A Sarbeco-
virus%5: 26 J& (B PR 8557 2828 1 2« https://ictv.
global/taxonomy). 7t IR I 5 & A FE M 1 B 1% 1 8%
RNAJEE. T HIiEk 710 5 BRI H 2% gk
PN A Ve SR VTR & o A N 2\ N PR
O, HIERIL KN 26~31 Kb, Hi =48 2 — X
5 16153 25 52 I R A 338 R AH DG 1) AR 4548 H
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N)FIf} & 2 A (W1 ORF3. ORF645)]M, Hrb SEH
R BRI, EEATTZARIRIEN FA
2, FOOE T et P00 B3 1018 32 R gL Tu L 2 g g
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TREEI T RGO AR NS W 8 S 2 R
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LIPS AT A E R A0, o B I8 PR G B
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A7, 2MRTC 51 21 155 > 35 B ZH AR ABL P 51 B AH AULRNA —
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THFRT, BRI R, e B EELAH Y 2 LR R
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TG AR L. 7E SARSHEETE 5, I PATE A% 3k
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AR R BRI, H WA S A DA B 1 Sk
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SIBRBE (airway organoid, AO)LLHE T I A4k
WA B B2 HS . H7T W RS 28 DL HINT & RRH)
N I FTE B R RN ZE T SRR HINTR
H7NOEA 55 (1) S §E 77, H75 T 58 1 4 i IR 7 119
AE 199 T = S0% M B UEHSN L. e4h, fEH7IE A
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SREEYS . E5— T F, BN R KDL
53 B I HSN6 A HSNSEE R AE AO = 5z 41 fifd v 1) 52 o1
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JASAH 5 3506 B 70 AN B R AT I AT REPERUIR . A
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B BB R 55 2. TS IR R AT 7T
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R A R . SRl Ak A AR B I R
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WL IE SR G R RS S E AN S L IR LN
I FH I8 2% 998 B B R NS SR B A TR R R T e B Ak 2
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ZHOUMI BN YEF N /NG E, IESE T
MERS-CoV [ 2H 20 VeI AR TP IE | 7 20 &
Bl % e R G S T A HE O R I R e e e
o HE PG BR a, TATTHIBALE 5 B s T
SARS-CoV-2XF NFHHE 28 B B GL R, #8717
o B S EUFIE T RE 3 T T BEALANTY . 2 )5, B
ity [ A il 82438 T SARS-CoV-21] UG N fifi i 2 2%
B ORI E . M /4
AR E . KB MR EEZ PSRBT, K
H R 2 SRR R 1L L I PR 451 A3 BE S, SR
N IR 2% B TR e R 5 L A g T &
HER N HE . AN JFEIFIGE S 388 B 7EPRER SARS-
CoV-28Um L i i 72 R R A B MIER . I
£ R R A B A Y (nasal organoid, NO), B 51 ] P\ &
ILSARS-CoV-2 IR G 1 S I 18 2h 47 & L, B
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R PR 8 2 il . 5 2 AR 2, 24 A hNOH
HE TR 41 B b g 38 n Y DA 5 b R RE L, (H
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SIE S 22 Fh E R A, ELEE TR e R 4
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rh 22 T Jf 15 253 SARS-Co V-2 52 4 ACE2 fl 5 ¥ 2
[ i TMPRSS2, & B LOSZHf 7T SARS-CoV-2J& 2 )
PERBEAL . 7R LOREGL I R I, 250 b K2 4
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3 M 5 BT V6 Th e e 2k B0, B SR 2 2 oy i R I
AT2TE R E G 29 R EZEN T RG 5 IEEE L
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b 25 R N VR A B AE PR B BUW AL 7L
AE MR B R G 5 SR N RE FT. It
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il 5 89 e
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F BT B B IE 5 R 1 H A A A O e
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