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A Role for the Transcription Factor SP6 Within the Primitive Syncytium at the Peri-
Implanation Stage of Human Embryo Development. Yuliana Tan, The Jackson 
Laboratory for Genomic Medicine, USA 

The primitive syncytium (PrSyn) is a simian-specific trophoblast cell type that mediates 
blastocyst attachment and invasion into the endometrium at the peri-implantation 
stage of development. It is at this stage that loss of human embryos is greatest. 
Knowledge of the PrSyn is largely based on historical morphological studies; the 
molecular cell biology of the PrSyn remains poorly understood. We have identified the 
expression of SP6 (also known as epiprofin) within the late stage human blastocyst 
temporally and cellular correlated with known syncytiotrophoblast markers. SP6, a three 
C2H2 zinc finger motifs-containing transcription factor well characterized in mouse 
epidermal development, is not expressed in the mouse trophoblast lineage. We 
hypothesized SP6 regulates simian-specific features of the peri-implantation embryo, 
specifically in the formation and function of the PrSyn. 

To test this, we have generated SP6 knockout (SP6KO) human induced pluripotent stem 
cell (iPSC) lines and differentiated these into the trophoblast lineage in which SP6, in the 
wildtype, is first expressed at Day 3. We compared the molecular and morphological 
phenotype of SP6KO to wild type (SP6WT) cells through iPSC to PrSyn differentiation. 
Additionally, we established a trophoblast organoid culture system derived from human 
iPSCs and used this to test differences in invasion between SP6KO and SP6WT cells. A 
morphological phenotype assessment using immunofluorescence confocal imaging 
showed reduced syncytial cells (25% vs 34%) and increased Ki67 expression in the SP6KO 
line suggesting defects in fusion and cell cycle regulation. Transcriptome analysis show 
no significant difference at day 3, but by day 5 of differentiation revealed 223 down-
regulated and 24 up-regulated genes (logFC = 1.5, FDR = 0.05) within the SP6KO. Gene 
ontology and literature analysis indicated functions enriched in post-translational 
modification of proteins regulating cell cycle, cell adhesion and migration (TRPV2, 
DUSP9, PREX1, ZNF703, FAM65B, MYC, BCL2),  cell fusion (ERVW-1, ERVFRD-1), epidermal 
differentiation (TGFBR2, HBEGF, NOTCH1, HEY1, ENDOU, DACT2), cytoskeletal and 
extracellular matrix remodeling  (KRT80, CRIP2, LRRC15, CDKL5, MTSS1, MCAM, ASB2), 
response to hormones (PITX1, ZFHX3, NCOA3, DIO3),  and immune regulation (FAM65B, 
IL7R, CD274, VSIR, PRDM1, SERPINB12, ERVFRD-1, ERVV-2), which are indicative of the 
PrSyn’s important role in communication with endometrium during implantation.  We 
would argue SP6 has an essential role in human, but not mouse, peri-implantation 
biology and that components of the epidermal differentiation program have been co-
opted for use at this stage. This study emphasizes the utility of this PrSyn model to 
address questions in early human development and the molecular mechanism at play 
in cell type evolution. 

 

 


