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for xenotransplantation
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Abstract

Genetically engineered pigs are essential donors lor xenotransplantation, requiring phenotypic stability and
genetic definition. We evaluated the newly established GGTAT-knock-out "XEND" line, maintained as a closed
herd for >10 generations. against Massachusetts General Hospital IMGH] miniature swine, commercial
Landrace [LR], and Yorkshire x Landrace Y x L| populations. One hundred and thirty-nine pigs were genotyped
using an BOK SNP BeadChip. Morphometric monitoring at 18 months showed no significant differences in body
weight, length, height, or heart girth between XENO and MGH pigs lall p>0.05). Principal component and
phylogenatic analyses separated ihe four groups into distinct genetic clusters, confirming the uniqueness of the
KEND line. Chromosome-wide linkage disequilibrium was markedly higher in XENO linitial = = 0.8; hall-decay
= 50kb| than in commercial lines, reflecting intensive inbreeding. Linkage disequilibrium-derived historical
effective population size [N, in XENO was approximately 1.5-fold lower than in LR/Y % L. but comparable to
MGH. ADMIXTURE analysis supported K=3 ancestral components with <2% introgression into XENO. These
lindings demonstrate that closed-herd management preserves phenotypic uniformity while establishing a
genetically homogeneous, independent donor line. XENO pigs exhibited overlapping growth trajectories with
MGH animals, providing a genomically stable resource for prectinical xenotransplantation.

Keywords
GGTAT-knock-out miniature pig, closed-herd breeding. population genomics, linkage disequilibrium, effective
population size
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Introduction

enzyme  alphs-! 3-galactosylironsferase (GREFALS
GGTAknock-out (GTKO) pigs succcssflly climinate this
xenoantigen and show significantly reduced early immune

the & 1

of cells, tissues,

uruunbﬂm-pmu has emenged as a leading solu-
uuuhﬂreglnhﬂﬂ:xugen[hm&ﬂnrmm
paossible dunm species, pigs are considered the most

| W of their | and physiological
similaritics 1o b rapid rey ive ¢ycles, and aine-
nability 1o precise geinctic modifi ! These attnb

have allowed sustained survival m prechmical primate mod-
els and enabled the workd's l‘hﬂ clinical pig-w-human
L ion using ively gene-edited donaors.?
Amﬂmmhpmlmmmm-hmm
lantation is hyg pection (HAR) caused by human
m%uwmemmmwww

rejection.** Histoncally, GTKO has been cringal i pre-
ventimg HAR. I-hl'wl:t. with this FIIIIII')" imemanological
hairdle bemng add 1. delayed ft rejection has
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