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[Abstract] Objective To investigate the temporal window of venous-to-arterial conversion and the long-term fate of

embryonic venous-derived arterial endothelial cells during mid-to-late gestation, in neonates, and in adulthood through genetic
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lineage tracing. Methods Using the Nr2f2-CrexER; GjaS-EGFP; Rosa-H2b-mcherry genetic lineage tracing mouse model, tamoxifen
induction was performed at embryonic days E9.S and E11.5. Tissues (spleen, thymus, adrenal gland) were collected at E15.5, E18.5,
neonatal stage (postnatal day 7), and adult stage (8-week-old) for immunofluorescence staining and flow cytometry to assess venous
lineage contribution to arterial endothelial cells and fate conversion. Results Tamoxifen induction at E9.5 revealed that venous
endothelia persistently contributed to arterial endothelial cells in the spleen, thymus, and adrenal gland into adulthood, indicating the
long-term persistence of embryonic venous-derived arterial endothelial cells within the vascular network. At E13.5, Nr2f2 expression
still showed a pattern mutually exclusive with the arterial marker gene Gja$, thus displaying venous endothelial characteristics. The
venous lineage was able to contribute to the arterial endothelial cells of the spleen, thymus, and adrenal gland when induced at E11.5,
indicating that venous-to-arterial conversion events still occurred at E11.5. Conclusion The time window for venous-to-arterial
conversion spans from E9.5 to E11.5 in mouse embryos. Embryonic venous endothelia can make a long-term contribution to the

arterial endothelial cells of the spleen, thymus, and adrenal gland.
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Fig.2 Fate conversion of murine embryonic venous endothelial cells revealed by genetic lineage tracing



Med J Chin PLA, Vol. 50, No. 12, December 28, 2025

CD31/Gj [HEKGE F CD31/ CD31/# ki 7
o - L

ol . ®

vr_’

$0 pm SO pm —
S i B, ¢
-

~

&

-
50 pm
-

~ e\
iz §
';;_
H
50 Lm
o’ 4 P
100j4m

-A1—l—".
iy
=)
®
=®

18

A s ™ o . ™ o .
200 gm 4 et 100, £m . A 100, m
bl svizal \ X N e L < P R B L

EGFP. 3B M 056 3B 15 Nr2f2-CrexER;GjaS-EGFP;Rosa-H2b-mCherry W E9.S 1S5, 2R LI (ARG 7 d) A4 (i 8 T8 A
[F) & B AR e B 58 (0 A7 U PG R BHE DXSRR S A O, 17 GjaS-BGEP* Slifbk P 152 H UL S5 i b A REP A B2 ML (15 (3
%7R)]
B3 Bo.STETR/NRUBTAE LI (I AR5 7 ) RIS (Bl iA 8 J8 ) AN [l o B A S e w4 &
Fig.3 Immunofluorescence staining of different organs during the neonatal period (postnatal day 7) and adult period (8-week-old) after

induced at E9.5

CD31/ER/ “D3 CD31/ER

50 um

E13.5

13

SO um 50 um
- ool

50 pm

ER W E A2k s EGFP. MBI LR (A5 113 Nr2f2-CrexER; GjaS-EGFP IR E13.5 MR . "B L IRARERIE e 9 e o [ (£ Ml SIS
HOHE X SR = AR, FEAFToR GaS BRIYSIIKINE , 7 /R GjaSER Y H KAL)
B4 /MR Nr2f2" P B 4R A A 2 A

Fig.4 Anatomicallocalization of Nr2f2" endothelial cells of mice
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