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- transcriptome profiles from individual cells with Smart-seq or Smart-seq2 — scRNA-seq 

- 269 individual cells dissociated from in vivo F1 embryos (CAST/EiJ x C57BL/6J)  — from oocyte 
to blastocyst stages of mouse preimplantation development 

- scRNA-seq on CAST x C57 and C57 x CAST fibroblast cells 

- scRNA-seq and bcRNA-seq on liver cells (C57 x CAST)

3 Image: http://www.fastbleep.com/biology-notes/32/159/863

Preimplantation development: initial stages of mammalian development before embryo 
implants into the mother’s uterus

http://www.fastbleep.com/biology-notes/32/159/863
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82 % of all expressed (>= 3 RPKM in any cell) genes had at 
least one informative SNP

sc transcriptomes were highly reproducible with higher 
variability at later stages
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Fractions of maternal expression estimated from pairs of 
SNPs within the same genes (>= 60 bp apart)
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 the mouse embryo inherits a large supply of maternal mRNA 
but that the bulk of this RNA is eliminated in the 2-cell 

embryo

PCA clusters the cells stages effectively reconstructing the 
dynamics of PD
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substantiating Xp inactivation rather 
than inheritance of pre-inactivated Xp

and that the spread of Xp silencing 
is not a simple function of the 

distance to Xic
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‘escapee’ genes known from literature vs other X-chr genes
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Analysis of raw monoallelic expressions in all cells and stages

Similarity between nearby monoallelically expressed genes, in 
how often they express the identical allele
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Allelic transcription patterns
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Estimation of stochastic losses in sc 
RNA experiment (due to limitations  in 

detection and quantification of two 
alleles for weakly transcribed genes)
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Pooling cells by embryo 
removes essentially all mono 

allelic expression - high degree 
of cell-specific randomness
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- scRNA-seq and bcRNA-seq 

- 203 single cells (163 female, UCF1014, cells and 40 human fetal primary fibroblast culture, T2N, cells) 
from two different human primary fibroblast cell lines
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Frequency distribution of the allelic ratios of 35,763 
hetSNPVs (>=20 RPSM) in 163 single cells, bulk 
cell samples, and the pool of single-cell samples

23.6 % of the hetSNVs had AR in 0.2 - 0.8 in sc

98.3 % of 545 hetSNVs w RPSM >=20 had AR 0.2-0.8 in 
bc samples

97.7 % of 480 hetSNVs w RPSM >=20 had AR 0.2-0.8 in 
sc pools
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34.2 % of the hetSNVs had AR in 0.2 - 0.8 in T2N23.6 % of the hetSNVs had AR in 0.2 - 0.8 in UCF1014



21



22

Representative subset (out of 568) genes w at least one hetSNP w RPSM>=20 in >= 40 cells
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monoallelically expressed (<5% cells show biallelic expression) 
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skewed allelic expression (<10% of cell express one type of allele)



25

“single-cell biallelic” (>90% cells expressed both alleles, AR: 0.2-0.8)
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Total transcript level, mRNA decay, initiation rate (averaged for genes in 163 sc)
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