RERZE: EaRE

2026 &£ $£56% £ 3 #3530 ~544 Q(*Eﬂ%)%&?ﬁﬁ

SCIENTIA SINICA Vitae lifecn.scichina.com SCIENCE CHINAPRESS
& click for update:

SRS PR A B oo e

SR, AR, wAE A

L AbE R A R 24 e, 2R 5 5 o0 A 20E TR SE e =, JhaT 100871
2. IR ATVEAE R LR, JER-IG AR ARl 2B S ok, dbRE 100871
3. AERUREE, BB IR AL W g L, JET 100871

* R A, E-mail: pengdu@pku.edu.cn

WCRE H 30: 2025-07-21; 5% H 1: 2025-10-29; W44 A & 3% H 1H: 2026-01-12
[ R & AR RIS 2024YFA 1106900, 2021 YFA1100101). [H 5K H AR 2 & A H F R I L HAES: 32225017), LT H AR
SHELMHES: 2230011 LT = SR H R ERHEFHRIAE S TWZQ20240101003) % )

WE NTEMEREGHER, flin, ARMEERE, £ S EHEEEERZONETEE B, THES
BHENBETEAR BESARBIFRERZFHUNAMBEERAA —HBENERT R, BLXIT KRR
Wit A g B TR A MRS, X —EET, MRS BARMIET £, CRERXWEE R0 L REIR, AR KRS
BRALEES, EREANENTET ERYBRERNBEE M, AIWEABRURABERET HETRE, 2K
REAFTHEARBERETNBRERSE. AXHER RN R0 RIAXLR, RELEMHEH 6 T A
MM RA . I E BRI ALE R LRI FTE e R Pk, KT R AR S R R BB A R G AR U N B BT
ARBEMFREEFRARERELERESE.

KigiE RM®RE, REAT, HEES, 2t THR

H 19545 B BN A B AR D SE Tt LAk, 38 B H%
T CBONRTT RIS B R I OC T B AR, &2
BRYE ] PAY PR (it 4™ B R 5 S A I ) (R IR AE G, {2
FERL 2 R TR EACEAS EORIE. AR IR
T, FEEILEE AR A BT T 5 A3
B, AR BTSN AR R 2 — 1. ik
TR, FAMGERECEDHENRRER B, fln,
20224, {51 22 Kk DA G 05 O o JUE A 1 22 26 SR A
T3k BE RN, REBEFEETH, AMOEK TH
Hid, ABWIPIRAE TR IR A B AR R A YA % T g
RIFTATYE, D95 AR A A I PR HERE SR AL 1 S0 B P S
AP A e, RIGERE R g R R 3 B AR T

PEHE US55 L IRRRS, B4 & B AR AR A S 3
135 S RE4ERF T T IR ARAPE PR, FoR O BRI T
b IR [ A R 2B AR . 9 MR L SR X
— PR, WETCE T AGRE H A 1 b 1 S ——R)
FEAE U KRB & B B BESI N NIRZ fiE
Tl RN HAKEHEH 2 5T H b
WH. METERBEIMSE, RMiREHEEES)
VoA RS AL AR G g S A AR S R
DIREASH, e B B HR A S AT A gt bk
B,

SR G AR YR T 20 22704, BAUBAH T
IBERIRAG K B AR A E R, BEE 2 BT AR

0231

SUMEN: A= 50, Fak, BIHE, 45, SRS & ot R. shiEBRkE: AR ArRleE, 2026, 56: 530-544
Niu H M, Zheng W, Shen H, et al. Advances in interspecies chimerism in animals (in Chinese). Sci Sin Vitae, 2026, 56: 530-544, doi: 10.1360/SSV-2025-

© 2026 (*PLERE) Akt

www.scichina.com


lifecn.scichina.com
http://crossmark.crossref.org/dialog/?doi=10.1360/SSV-2025-0231&domain=pdf&date_stamp=2025-12-31
https://doi.org/10.1360/SSV-2025-0231
www.scichina.com
https://doi.org/10.1360/SSV-2025-0231
https://doi.org/10.1360/SSV-2025-0231

hERE: AaRlE 2026 F FEs6d H3IM

ARETERE, R TR SR A 5 B D RedE a8 B 8
T R AR I 2 (K RV 7 101 E G, PEE R 0E
A (KRN, ESPRR G 5 a8 R
CHUSST. PRI ST E YR, R ReR
PIRRAR, BEABARFEAL 1 T 2.

NPT ARG RAE I R P I DT AOCR, BT
RN R 5 iR & AN Al &, B I RERTE 1
YR E AR E R B IORBERE R, Bl R F =67, M
1M EB 5 P NIRGER 504, IR AR v T
PR ANSAR, BT ORGSR o e D 3 7 L )
ZiIb SYE0) TN 7 NI R VT N = S
TS E . ORI, N-BHR S ARET ST I A AN
ULAC. ZHME 385 R USRS RS
PRI, AT R GG S HT SRR SR T BT
(3 Z A R S AR BT BE, IRAR I IR & 2L
RN AR S WA LS, DU s AL
Tob o B (A S S R R PR A 4R (LB AE 2R 5 F 7

[ 3.

| e LRIk Y)Y SR S= W RS

T VR COAS B 3 v B B A N LR
WHFCM TR, AR R sh ViR & 1 i) sos it
FERE AR 7R T ARRG A B LI, 389 AT RS AR
BAER AR R THge. RSk a R
TREIG P EARACH H A 20 RIS Y 45 44 B2 2% O 41
A E, BEUSTE A B AR LSy, AR T ER B Th R IR
BT, KA iR & 58 R R iR A

L1 ZHPERE

G B PR IR AL R VA AR T2 PR S 28 5 PR T ) i
TG A, I IR R ARIR AR G R BB, 1207
AR 42 B 2 AL B R IR A SR K B
&, IF B ARG R0 R S o A A BLE R BA BE
B, MECLSEIURS RS, H AT, BSPRh iR o ok i
B, BEAE 2R Gk R B IR 2 [, Hk &Kt
BEART AR A LA, BOm iR & ] R el ik
515 MR M e s S5HF, HESBURG R
UL R4 G R A B BE I 5N B R IE
PRI IR AR ST A & B A2 AT R IR e KU, (B0
RS E SR T NIRGRL A HR 5 R, PR S E 4

ARG R O REPESR B 2R, T3 i sk T I )
RO PRk, BT 2R 2 R g AR BOR SIS L)
SR EERIET, KR TERLAMIR, ZEOREE
AT R e LA A M AR AR R L SRR B o R B

1.2 BB RS

I PR A — LE 2] 2R 88 B AR 32 IS AR VR T I 4 2
i FH R BRI ZH 23 e ORUE L AEAE G 3, ol
BRI, @RI ARSI TRE. (HXES S
PEARERAL R AR AR, BRI E AR AN R 7697
Fefit 7RIS AR B R A . AR O LR Tl IR AR R
15 EMAE A R ARG 2B KB LB ERR, W
MYF5/MYOD/MYF6% 58 ILEIE R, 9 AR
PRAN M AL 2 ) A I AEZS AL, ATIFETE 3R N
PR E I NIEAGES B, TR IR R IE T TR B AR SR E
BT R(E). Bl bR B RS HEA R, e
X2 E R B R ) SR A SR R 0 e IR AT &
GO, DRI e . I8 5 201k, T
ANEVIFI RS 7R ThRe e B M N2 B 52
L7 AT R AR, HESH SR BARSS B AEIG T A I R S
FE 201 AR TR A ] FR) % F T N RG2S B 1
SRR, FEIR AN I AT AT It e FAE R A A
A BIIAIE, B BP0 FE VR b v ) 5% SRR DR
AL 58, RFORIEFRI 2 B E S T &R
FIERE. WERE SRR SR TN R 2 AN LA A
WM E AN, QR R BAE. OB & R
i, FFAE. Fli. MEWE IR (salivary gland). HUR 55
(parathyroid). ZEFEZH A AT AT AN 'Y, B 5 T B9 b
M E AN TR, R/ AR N BB H D Re P K B
B ORI Ra. HREE . v Py B2 423, AR AN
A gl 2 DR AR R R AR Y AR R T /N BB
B RN A g p OO R ), AR R S, Lkt
IR Z AN 38 B BB AT, e/ B AG F e br
Jig 5w AFEA K 7132 Kk (insulin-like  growth factor 1
receptor, Igflr)n] 7E 2 A28 B 611 “4H i 55 G+ PR AR 7S
77, SEERTER A SR iR A kR P

RN RAK R ST S 2 A O SLL T 5%
VIFhFENE EAR, (RAE ISR B S B8 R R AL, X
A G R R BB R, X T3R5 08 R
PR, ST R0 T U A O T s R B
20204, Das% NI b1 E A8 EIG b (K ETY 25

531



AR AN EhYIR G ROWT T E R

NRBIRERE SRR

HENRT 4B
B BIRE AN NS B RS

‘

MYOD/

%YF? ‘
— |

NRECEBIER BEBIBELSS

Figure 1 Schematic diagram of humanized organ generation via blastocyst complementation
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stem cells, mEpiSCs)“**'5k A\ £ ft T4l ffd(human pluri-
potent stem cells, PSCs, hPSCs)ft3&.

X T R G AN R B S50 8 A A 4 L 7 ik 5
Vit 7 ZE LR AR B R B B B 5244, & SR H PSCs
() [R] % G A4 A2 T K AR AR B (Apodemus sylvaticus) )
ESCsyE S 2)/NR (M. musculus)FENE PSR, BEJS, WF
FEN PIE DR K BPSCsiE N/ BRZERE, BERE /N B PSCs
FENKREEME, Mt 7 KRR E AL A%
Z e TR GIRESCsLAKPSCs, YNGR EZ R
AN Mfd(primed human pluripotent stem cells, primed
hPSCs)l0% 7 4k 4 N £ g T-41 il (naive  human
pluripotent stem cells, naive hPSCs)Il 75 7 4 & 15 75 5%
R (W151/L/ABPXGL) 15 5 3543 2811, naive hPSCsAT
FER AT E VR R/, IR 72 JRACETZ X H U DNA
AL R I 0 SR /N R RS o 1)
RS A R R BE 0 BREZ601 R b, A %2 T 7o 8k
Ji T Ak naive hPSCsHIFEFR &AM, LAFRTH Hodk & 4%
R U5A66768] - primed hPSCs5/) S EpiSCsHifLL, VES %=
FEM B /I 2 5/ R IEH KB fEa i
b, JEI SR E AR TR RIL, TR L A R4
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Table 1 Comparative table of research outcomes in interspecies chimerism®

)

RN S A RN i WG RE A AR AL/ 225 ik
hTBLCs SN /N BRI fig E10.5 5 )L(25.6%)/RE#5(23.1%)/ U0 3 #(15.3%) [40]
h8CLCs SYH A/ B E4.5/E10.5 fig L/ a4/ o0 4 58 [41]
hEPSCs S LI/ BRE AR E4.5 14.7% [42]
hEPSCs SN I/ BRI E10.5 1% [42]
hEPSCs /N E10.5 - [43]
hEPSCs BRI E;;f EPI(7.08%), HYP(4.96%) [43]

naive hPSCs ANE - E17.5 0.1%~4.0% [44]
naive hPSCs SZH M U1/ R R E4.5/E10.5 JiG6 )L/ it/ 90 35 %% [41]
naive hPSCs /N FENIR E10.5 - [45]
naive hPSCs ANETEY E8.5~E10.5 PRI 4 R 5 [46]
hESCs /NI E8.5 IR [47]
hiPSCs R E4.5 - [32]
hiPSCs RN 28 RFEMENE - [32]
PSCs BN REET WA G 20% [32]
cmESCs AN ik oo aso0n 48]
naive RhiPSCs SZH M /N BRI E16 7B AN [49]
giPSCs E6.5/NR 1AM EFRAS/NIT I - [50]
mESCs Fefi2b™ /NR U R FE iR WS it [7]
rESCs Fefr2b™ /NR U R FE iR WS i [7]
mESCs Niox2-17" K RFENE E20.5 Jii [8]
mPSCs (Foxa2-Cre) Fgfi-2” /N FERT WS Jii [9]
mESCs Gem2™ KR FENE WS FAR % I [12]
mESCs N EENR HAE JH [31]
miPSCs PdxI”™ KRFEAE AR JR R [10]
PSCs PdxI™/NREEIE WS Ji R [11
mESCs Sall ™™ K R FE IR HAE 1 [13]
hiPSCs SIXI™™ SALLI™ %% ZHIE E258(E28 =1 [51]
mPSCs Prdm 4™ K R FEE HAETE T [39]
PSCs Tse22d37/NRFENE HA: 5 iR e ekall); ) [35]
mPSCs (Foxa2-Cre) Fgfi-2” /NREEIT WA S T Y R [52]
mPSCs Nkx2.5-Cre; Tie2-Cre; R26-DTA /) fFEHE A A O N L RS [53]
mPSCs B rPSCs Mespl™™, Mesp2™ /NRFENE E12.5~E14.5 O K ML R G [54]
PSCs Nkx2.5-Cre; Tie2-Cre; R26-DTA /) FLFE T E10.5 Do K i 2R B [53]
PSCs Nkxe2.577 /)N R EEIE E10.5 Lo R I R G [32]
rESCs Flk-1"SFPECFP Ry /1N B3 B iR WS I Py R AN 1 4 il 34,36]
hiPSCs ETV2 Wi E17#IE18 ML A R 4 [5]
hPSCs i SRR E21 oK L R 5 [55]
rPSCs HesxI™ /N REE[E HAER i [37]
tPSCs (OMP-Cre)/)N R HAE i [56]
naive hESCs Enl™/NRFENE HA G i [57]
PSCs IEH /N R HAEE JiEE [32]
PSCs Pax6™ /N REEJE WS iR [32]
TP537"hiPSCs MYF5/MYOD/MYF 65 % W3 % ik E20f1E27 HHEL [17]
e e e BTSSR UEAMEFE36/ M5 =AM [58]

a) FRJE: EPL NRJZ: HYP; K2 BET4M1: rPSCs; AF & £ B T-4i/f: hEPSCs; JRIAZAS N2 6 T2l M: naive hPSCs; N T Z e T-41
fid: hiPSCs; ASZHAFELNAL: h8CLCs; &M% (Macaca fascicularis) ESCs: cmESCs; 1B M (rhesus monkey)JR 45 #5iPSCs: naive RhiPSCs; @yl
iPSCs: giPSCs; KR ZHET4ME: rPSCs; /NRAEART40ME: mESCs; /NRZ RET-4IE: mPSCs; KM T4M8: rESCs; NS £ A T4l i:

hiPSCs
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Figure 2 Schematic diagram of the developmental potential of different donor cells
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Figure 3 Mechanisms of intercellular competition in interspecies chimerism
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In the case of various life-threatening diseases like end-stage organ failure, whole-organ transplantation is typically the central
therapeutic option. However, the global shortage of transplantable human organs poses a major clinical challenge. Although animal
organs that are anatomically and physiologically similar to human organs have been explored as alternatives, interspecies
incompatibility remains a significant barrier. Interspecies chimerism has emerged as a promising strategy to address this issue. By
harnessing the self-organizing capacity of embryos in vivo, this approach enables the generation of complex organ structures and
circumvents the limitations of in vitro differentiation. This review summarizes recent advances in interspecies chimerism research,
focusing on donor cell types, mechanisms of cell competition, and current technical and ethical challenges. It also discusses the future
potential of this technology for organ generation and transplantation, providing a theoretical foundation for research in developmental
biology and regenerative medicine.
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