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ABSTRACT
Backg d: Pig fis offer a solution o human organ shorage: however, immune rejection & o major barrier.

Immunomodulatory genes such as heme axvgenase-f (HOL) and CDAT are key. Precise promoter control and strategic genomic
integration for relinble expression and xenoantigen disruption are critical. Therefore, this study aimed 10 develop a promoter-
pairing strategy for HO! and CD47 in genefically modified pigs 1o achieve context-appropriate expression and enhance xenografi
SuCCess,

Methods: We analyzed the transcriptional profiles of xenoantigens {(GGTAL BAGALNT2, and CMAH) in pig tissues using gPCR.
Exon 4 of CMAH was selected for knock-in because of its low activity and xenoantigen role, enabling precise promoter-driven

T jon and igen disruption. A dual-promater cassette (inducible HO1 and constitutive CD47) was inserted
inio thr CMAH locus of GGTAI-knockout fibroblasts using CRISPR/Cas9. The screened clones were used for somatic cell nuclear
transfer o generate plgs.

Results: CMAH showed significantly lower and more conskstent expression than did GGTAY/BIGALNT2 scross thsues, In 203T
cells and primary pig fibroblasts, HO! was low at baseline but strongly induced by human serum/PMA, whereas CD47 exhibited
high basil expression with inducibility, Cloned pigs with the HOU/CDY7 cassette in the CMAH locus were successfully generated
and validated. HO! protein localized mainly to the liver and lungs, while CD47 was broadly expressed in tssues/blood leukocytes,
confirming the tissue-specific and stimulus-responsive functions of the dual promoter.

Conclusion: This study successfully established a promoter-optimized locus-specific knock-in strategy for inducing HOI and
constitutive CD47 in GGTA-knockout pigs. This dual-promoter system enabled context-appropriate expression and enhanced
xenograft compatibility. Future in vivo stidbes are crucial 1o evaluate long-term graft survival and HOL inducibility, paving the
way for clinical xenotransplaniation.

mmors Artpiitos- Nl memerrial License, whicl premin aritration mml eproductin in . prosvidesl the origimal

il annsim py Wikey Pesiinieuts LLE

Nenammeeplamintn, 0%, T2 Lof 10
hittps:/ /ot omg/ 101181 fm NE 24



