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Figure 1 (Color online) Spatiotemporal atlas of normal and abortion-prone mouse early implantation sites!"”). (a) Spatial visualization of all cell
distributions in the scStereo-seq data, and schematic illustrations showing the defined “functional” hubs in the implantation sites. Scale bars, 1 mm. (b)
scStereo-seq spot overlay of eSFs with iDSC subclusters and immune cells (hub IV), and angiogenic DSCs with iDSC and uEC subclusters (hub V)

B Ty BE O T~ TTT (G 34 Pty 32 B2 W s b ash AR 1) 3 3l X
B) . E8.522 J By 4 M MR 2 4 ) % RS0 SR A T2 WL AR 45
FIE DI REH IV (RBEFR S0 I P 20 0 ' SR A R
A X BIE B DR L VUM A g0y, W3 |, Yike
HULTVAIVIEES. S Z S5 R AR P A 58 AR 57 40 LIV A (eSF) 2
FH(E1(b)).

WS, MERANMLEE SRR Hras R, IROTRB—HF
FEER A W RS E T AR A, PN A 44 S SRR AE (gt B I
540V B (immune-featured decidual stromal cells, iDSCs).
SHABD1~D 758 I ST 240 M FEAH L, iDSCs i3k 5y
TEBIAHSCRYFEIR, 1E53F /KT L 5 DO LA AE B gt g 35 i
AR AR, 23 (B _EAFIIREH.OIVATV. BE—20 R
SR, iDSCEAT 3N ERE: iDSCON TR0V, HEA
&k EMEHEEAE, Wdngpt2. Runxl. JeadFMAdamli2,
LD B M A AR s R iDSCIAL FHIREH.GIV,
5 RIKCXCLACCLAF LN T ECHIEN, 5D UEREDEE
H, S0 A s 20 B R PE R S b, iDSC2H [FIFE &

3730

PLFDIRE TV, 2 3k 4 ML AR TOAHOC R SR,
Prfl. Gzmale. Tnfrsf9FISppl(KI1(b)). 1AHMALHMIEEPE S
FIZH M T RS2 B0 W HIE W] T iDSCsHI4 FIhhE. DL 145 F4R
7R, DS CsHIH A A% 58 FE L F5 200 ff IV A ) S PR 25 A7 5
B0 ARRL, 5 BT ORI AR R Y 3 ST

fa, FRATE I A R M N BRI B /)N BRURSE
BT 5 N 2L BAR S5 SR R B, 5 At S 66 i 41 i IY-
HEFA LG, iDSCsHMIY AL 57 Hh ek B 1 43 F/KF I T B
P, I HIDSCLEH AL TIIREH LY, LRSS pr 4u i
ERETTOVREEE. THMEE G BIRO ST
REP ORI, 2R IRB G (51 1(b)). BRItz b, WFFEK
B, iDSCsHUIFIE AN HE7E N T RECRSFAEAE, FF HALS
SRR e B VIR G

B2, RIS B OO N BT R IES . S~E9. 5/ F 5 fik
B AL B D RE O A B2 LA S 45 P A= 921 3
BT T R Gu %0, o SAD S Clid R 5 40 1Y A E 4 Uk
Wik AT AR A SR, R AT 23 Hh ) BT A B4 i



T Sik 2 27 1 25 [ 20 27 4000 39 AT o 22 5 A 5 MEIS STA S A A E N GPR A R R ATREOCR, MLk EE
(https://meissta.com)) i T . F)a, % IAEEER TR SERAF SRR BB A 5T T ).

Hag  RA#E R E AR T R](2021YFA1100100, 2019YFA0110000)F0 [ & & 44 %+ 3 £ 4-(32225017, 32050214, 32090012)% 5.

D) 15 SOk

[ N B N S R S

~

10
11
12

13
14

Wang H, Dey S K. Roadmap to embryo implantation: Clues from mouse models. Nat Rev Genet, 2006, 7: 185-199

Yuan J, Aikawa S, Deng W, et al. Primary decidual zone formation requires scribble for pregnancy success in mice. Nat Commun, 2019, 10: 5425
Ander S E, Diamond M S, Coyne C B. Immune responses at the maternal-fetal interface. Sci Immunol, 2019, 4: eaat6114

Ramathal C, Bagchi I, Taylor R, et al. Endometrial decidualization: Of mice and men. Semin Reprod Med, 2010, 28: 17-26

Ng S W, Norwitz G A, Pavlicev M, et al. Endometrial decidualization: The primary driver of pregnancy health. Int J Mol Sci, 2020, 21: 4092
Sang Y, Li Y, Xu L, et al. Regulatory mechanisms of endometrial decidualization and pregnancy-related diseases. Acta Biochim Biophys Sin,
2020, 52: 105-115

Cha J, Sun X, Dey S K. Mechanisms of implantation: Strategies for successful pregnancy. Nat Med, 2012, 18: 1754-1767

Vento-Tormo R, Efremova M, Botting R A, et al. Single-cell reconstruction of the early maternal—fetal interface in humans. Nature, 2018, 563:
347-353

Suryawanshi H, Morozov P, Straus A, et al. A single-cell survey of the human first-trimester placenta and decidua. Sci Adv, 2018, 4: eaau4788
Greenbaum S, Averbukh I, Soon E, et al. A spatially resolved timeline of the human maternal—fetal interface. Nature, 2023, 619: 595-605

Das S K. Cell cycle regulatory control for uterine stromal cell decidualization in implantation. Reproduction, 2009, 137: 889-899
Owusu-Akyaw A, Krishnamoorthy K, Goldsmith L T, et al. The role of mesenchymal—epithelial transition in endometrial function. Hum Reprod
Update, 2019, 25: 114-133

Dey S K, Lim H, Das S K, et al. Molecular cues to implantation. Endocrine Rev, 2004, 25: 341-373

Chen A, Liao S, Cheng M, et al. Spatiotemporal transcriptomic atlas of mouse organogenesis using DNA nanoball-patterned arrays. Cell, 2022,
185: 1777-1792.¢21

Yang M, Ong J, Meng F, et al. Spatiotemporal insight into early pregnancy governed by immune-featured stromal cells. Cell, 2023, doi: 10.1016/j.
cell.2023.08.020

3731


https://meissta.com/
https://doi.org/10.1038/nrg1808
https://doi.org/10.1038/s41467-019-13489-4
https://doi.org/10.1126/sciimmunol.aat6114
https://doi.org/10.1055/s-0029-1242989
https://doi.org/10.3390/ijms21114092
https://doi.org/10.1093/abbs/gmz146
https://doi.org/10.1038/nm.3012
https://doi.org/10.1038/s41586-018-0698-6
https://doi.org/10.1126/sciadv.aau4788
https://doi.org/10.1038/s41586-023-06298-9
https://doi.org/10.1530/REP-08-0539
https://doi.org/10.1093/humupd/dmy035
https://doi.org/10.1093/humupd/dmy035
https://doi.org/10.1210/er.2003-0020
https://doi.org/10.1016/j.cell.2022.04.003
https://doi.org/10.1016/j.cell.2023.08.020
http://doi.org/10.1016/j.cell.2023.08.020
http://doi.org/10.1016/j.cell.2023.08.020

	时空解析免疫特征的蜕膜基质细胞介导妊娠早期子宫�内膜微环境的建立和稳态维持

