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Extended Data Fig. 11 | The existence of imbalanced allelic expression 
pattern. a, The allelic expression analysis flowchart of spatial transcriptome 
from multiple chips. b-d, The imbalanced allelic expressions of 104 phased 
genes in tissues of CS20 E2 (b), CS14-15 E1 (c) and CS14-15 E3 (d) embryos. The 
known imprinted genes were highlighted in purple at the bottom of the chart. 
The pooled proportions of multiple sections are presented, with the size of 
each pie chart indicating the expressed bin rate within the corresponding 
tissue. e, The spatial allelic expression pattern (top) and common expression 
pattern (bottom) of MEST and MEG3. f, The spatial expression pattern of 
imprinted gene IGF2 in CS14-15 E3S4 and CS20 E2S2. g, The spatial imbalanced 
allelic expression pattern of RN7SKP255 in CS14-15 E1S4, accompanied by the 

validation in CS20 E2S2. h, Brain-specific imbalanced allelic expression of 
SCIRT and GFPT2 in CS20 E2S2. Representative sections (top) and pooled 
proportions for multiple sections; A1, blue; A2, red; color bar represents UMI 
count (f-h). i, The allelic expression of PEG3, RN7SKP255, SCRIPT (in brain), 
DUSP22 and LINC01535 in the spatial transcriptome data from 4 sections of 
CS20 E2. X-axis represents the proportion of the A2 allele. Red indicates a 
higher proportion of the A2 allele, while blue indicates a higher proportion of 
the A1 allele. Each dot corresponds to a chip. Statistical analysis was based on 
the comparations of the allele proportion differences (A1 vs. A2) for each gene. 
Two-tailed p values by paired Student’s t-test. j, Sanger sequencing of genomic 
DNA and cDNA of allelic imbalanced expression gene from CS20 E2.












