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CSP increased RF1 in stroma, indicating upregulation of IRFT by conceptus IFNs (Joyce et
al. 2007b). In contrast, /RF2 mRNA increased in LE after Day 12 in response to conceptus
estrogen (Joyce et al. 2007b). The similar temporal and spatial patterns of expression for IRF1
and IRF2 in pigs and sheep support the idea that IRF2 represses expression of 1ISCs in the LE
of pigs and perhaps mammals in general.

Signal Transducer and Activator of Transcription (STAT) 1

Cell-type specific induction of STAT1 expression in pig endometrium is differentially reguiated
by conceptus signals. Estrogen secretion by the conceptus on Day 12 increases STAT? in the
LE (Joyce et al. 2007a). Stromal induction of STAT! correlates with secretion of IFND and
IFNG by the conceptus, and intrauterine infusion of conceptus secretory proteins (see Fig. 3),
which contain IFND and IFNG, increases STATT in a manner similar to that observed on Days
15-20 of pregnancy (Joyce et al. 2007a). STAT1 activation generally results in transcription
of genes that are antiproliferative, proapoptotic and proinflammatory that could profoundly
influence endometrial remodeling for implantation and placentation (van Boxel-Dezaire et al.
2006). Interestingly, although Type | IFNA and Type Il IFNG each induce expression of largely
non-overlapping sets of genes, they can also act in concert to reinforce physiological responses
{Levy et al. 1990). This synergy has been demonstrated for induction of STAT1. Normally
relatively non-responsive to IFNG, sequential treatment of cells with IFNG followed by IFNA
results in higher magnitude ISG induction (Levy et al. 1990). In addition, co-treatment with IFNG
and IFNA increases the magnitude and extends the period of 1ISG expression over IFNA alone
{Decker et al. 1989). Clearly the pig may be unique among mammalian species studied. In pigs,
combined conceptus IFND and IFNG may influence uterine physiology through cooperative
induction of cytokine-specific transcription factors, such as STATI, that allow reinforcement
of effects of distinct cell-surface ligands while maintaining the specificities of the individual
inducing IFNs in their ability to induce effects such as endometrial gene expression.

Swine Leukocyte Antigens (SLA) and Beta 2 Microglobulin (B2M)

MHC class | molecules (swine leukocyte antigens (SLAs) in pigs) and beta 2 microglobulin
(B2M) are membrane glycoproteins that present peptide antigens to T cell receptors, and hind
to inhibitory and activating receptors on natural killer cells and other leukacytes. They are
involved in the discrimination of self from non-self by the immune system, and are essential
to graft rejection. Downregulation of the expression of these classical MHC class | molecules
and/or expression of nonclassical monomorphic MHC class | molecules by cells of the placenta
benefit pregnancy (Hunt et al. 1987, Huddleston & Schust 2004). Although known to be
interferon response genes, MHC class | and B2M are absent from endometrial LE during the
peri-implantation period {Choi et al. 2003, Joyce et al. 2008}. In pigs, expression of classical
SLAT, SLA2 and SLA3, non-classical 5LA6, SLA7 and 5LA8, and B2M increases in endometrial
LE between Days 5 and 9 in response to progesterone, then decreases between Days 15 and
20 (Joyce et al. 2008). Downregulation of SLA class | and B2M expression in uterine LE, in
coordination with a lack of expression of these genes by the placenta (Ramsoondar et al.1999),
may be important for preventing fetal allograft rejection in species exhibiting epitheliochorial
placentation, In contrast to the situation observed for LE, expression of SLAs and B2M increases
in stromal cells by Day 15 of pregnancy in response to conceptus IFNs, and remains detectable
through Day 40 (Joyce et al. 2008). Cell-type specific regulation of SLA and B2M expression
by progesterone and IFNs suggests that placental secretions control expression of immune
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regulatory molecules on uterine cells to provide an immunologically favorable environment
for survival of the fetal-placental semi-allograft.

Conclusions and future directions

Collectively, recent evidence from our laboratory and others suggests that pig conceptuses
orchestrate precise temporal and spatial {cell-specific) changes in uterine gene expression through
initial secretion of estrogens, followed by cytokines including IFNG and IFND. However, only
a few differentially expressed genes have been investigated. Further, the pregnancy-specific
role(s) of estrogen- and IFN-stimulated genes remains largely conjectural. Researchers in
pig reproduction are challenged to incorporate new technologies including discovery-based
microarray analyses to determine changes in global gene expression, adenovirus, morpholino
and small interference RNAs to perform gain- and loss-of-function studies of specific endometrial
and trophoblast genes, and state-of-the-art cell culture and imaging techniques necessary to
delineate specific mechanistic functions of conceptus and uterine proteins.
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