
scTrio-HepG2-#1

●
●●●

●

●

●

●●●
●

●
●

●

●
●

●

●
●

●

●●
●

●
●

●
●

●●

●
●

●

●●

●

●

●

●●
●●

●
●
●

●

●

●●

●●

●

●●
●

●

●

●

●

●●●
●●

●

●●

●

●

●
●

●

●

● ●●●
●

●
●

●
●●●

●●
●●

●

●
●

●
●

●

●●
●

●

●
●

●

●●●●●

●
●●

●

●

●

●●●

●

●
●●●

●

●●

●
●

●

●

●

●
●●

●

●

●

●●●
●●
●●

●

●

●

●

●
●

●
●●

●

●

●

●●

●

●

●●●●●
●

●

●
●

●

●●

●●

●●

●

●

●
●

●●

●

●
●

●
●●●

●

●

●
●

●

●

●

●

●

●●
●●

●

●
●●●

●
●

●
●

●

●
●

●

●●

●
●

●
●●●●

●●

●

●
●

●

●

●

● ●

●
●

●

●

●

●

●

●

●

●

●

●

●●
●

●●

●●

●
●●

●

●●
●

●

●

●●●●● ●●
●●●●●●●
●

●
●

●●
r=0.96 ●

●●●

●

●

●

●●●
●

●
●

●

●
●

●

●

●
●

●●●

●

●

●●
●
●

●
●

●

●

●

●

●
●

●●●
●

●
●
●

●

●

●●

●
●

●

●
●●

●
●

●

●

●●●
●●

●

●●

●

●

●
●

●

●

● ●
●●●

●
●●

●●●

●●
●●

●

●
●

●

●
●

●
●

●

●

●●

●

●●●●●

●
●●

●

●

●

●
●●

●

●
●
●●

●

●●

●
●

●

●

●

●●
●

●

●

●
●
●●
●●
●●

●

●

●

●

●
●

●
●●

●

●

●

●●

●

●

●●
●
●●
●

●
●

●●

●●

●●

●
●

●

●

●

●

●
●

●

●
●

●
●●●●

●

●
●

●
●

●

●

●

●●
●●

●
●

●●●

●

●

●
●

●
●

●
●

●●

●
●

●
●●

●●

●●

●

●
●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●
●

●●●

●●

●●

●

●
●

●
●
●

●
●
●

●●●●● ●
●●●●●●●●●●
●

●●
r=0.96 ●

●
●●

●

●

●

●●●
●

●
●

●

●
●

●

●

●
●

●●
●

●

●

●
●

●●

●
●●

●
●

●

●

●

●●●●

●
●

●

●

●

●●

●●

●

●
●●
●

●

●

●

●●
●
●●

●

●●

●

●

●
●

●

●

● ●
●●●

●
●

●

●●●

●●
●●

●

●
●

●

●
●

●●

●

●

●
●

●

●●●●●

●

●●

●

●

●

●●●

●

●
●●●

●

●●

●
●

●

●

●

●●●

●

●

●

●●●
●●●●

●

●

●

●

●

●

●
●●

●

●

●

●●

●

●

●●●
●●
●

●
●

●
●

●●

●●

●●

●

●

●
●

●
●

●

●
●

●
●●●●

●

●
●

●
●

●

●

●

●●
●●

●
●

●●●

●

●

●●●

●

●
●

●●

●

●
●

●●
●●

●
●

●

●

●

●

●

●

●

●

●●

●●

●

●

●

●

●

●

●
●

●●●

●●

●
●

●

●
●

●
●
●

●

●

●

●●●●● ●●●●●●●●●●●
●

●●
r=0.97 ●

●●●

●

●

●

●●●
●

●
●

●

●
●

●

●
●

●

●●
●

●
●

●
●

●●

●●●

●●

●

●
●

●
●●●

●●

●

●

●

●●

●●

●

●●
●

●
●

●
●

●●
●
●●

●

●●

●
●

●●
●

●

● ●
●●●

●
●

●
●
●●

●●
●●

●
● ●

●
●

●

●
●

●

●

●●

●

●●●●
●

●
●●

●

●

●

●●●

●

●
●●●

●

●●

●
●●

●

●

●●●

●

●

●

●●●
●●●●

●

●

●

●

●
●

●
●●

●

●

●

●●

●

●
●●●

●●
●

●

●
●

●

●●

●●

●●

●

●

●
●

●●

●

●
●

●
●●●●

●

●
●

●

●

●

●

●

●●
●●

●

●
●●●

●
●

●
●

●

●

●
●

●●

●
●

●
●●●●

●●

●

●●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●
●

●●
●

●●

●●

●

●
●

●

●●
●

●

●

●●●●● ●●●●●●●●●
●●
●

●●
r=0.95

scTrio-mESC-#1 scTrio-mESC-#2 scTrio-mESC-#3 scTrio-mESC-#4

0

0.5

1.0

1.5

●●●●
●

●

●

●●●
●

●
●

●

●
●

●

●

●
●

●●●

●

●

●●
●
●

●●●

●
●

●

● ●

●●●●

●
●

●

●

●

●●

●●

●

●●
●

●
●

●
●

●●●
●●

●

●●

●

●

●
●

●

●

● ●
●●●

●
●●

●
●
●

●●●
●

●

●
●

●
●

●

●
●

●

●

●●
●

●●●●
●

●
●●

●

●

●

●
●●

●

●
●
●●

●

●●

●
●

●

●

●

●●●

●

●

●

●●●
●●●●

●
●

●

●

●

●

●
●●

●

●

●

●●

●

●
●●●

●●
●

●

●
●

●

●●

●●

●●

●

●

●

●

●●

●

●
●

● ●●
●●

●

●
●

●
●

●

●

●

●●
●●

●
●

●●●

●
●

●●●
●

●
●

●●

●
●

●
●
●●●

●
●

●

●

●

●

●

●

●
●

●
●

●
●

●

●

●

●

●

●

●
●

●●●

●●

●
●

●

●
●

●
●●

●

●
●

●●●●● ●●●●●●●●●
●

●
●

●●
r=0.95 ●

●●
●

●

●

●

●●
●

●

●
●

●

●
●

●

●

●

●

●
●

●

●
●

●●
●●

●
●●

●
●

●

●

●

●●
●●

●
●
●

●

●

●
●

●
●

●

●●
●

●
●

●
●

●●
● ●
●

●

●●

●

●

●
●

●

●

● ●
●●
●

●
●●
●
●
●

●●●●

●
●
●

●

●
●

●●

●

●

●
●

●

●●●●
●

●

●●

●

●

●

●●●

●

●
●
●
●

●

●●

●
●●

●

●

●
●●

●

●

●

●●
●●●
●●

●

●

●

●

●
●

●
●
●

●

●
●

●●

●

●

●●●
●●
●

●
●●

●

●●

●●

●●

●

●

●
●

●●

●

●●
●
●●●●

●

●
●

● ●

●

●

●

●●

●
●

●
●●●●

● ●

●●●
●

●
●

●●

●
●

● ●●●
●

●
●

●

●
●

●

●

●

●
●

●●

●●

●

●

●

●

●
●

●
●

●●●

●●

●●

●

●

●

●

●

●

●

●
●

●●●●● ●●●●●
●●●●●● ●

●●
r=0.96 ●

●
●●

●

●

●

●●●

●

●

●

●

●
●

●

●

●

●

●
●

●

●
●

●●
●●

●
●

●

●
●

●

●

●

●●
●●

●
●●

●

●

●●

●
●

●

●●
●

●
●

●
●

●●
●
●●

●

●●

●

●

●
●

●

●

● ●
●
●
●

●●
●

●
●●

●●
●●

●

●
●

●
●

●

●
●

●

●
●●

●

●●●●
●

●
●●

●

●

●

●●●

●

●
●●●

●

●●

●●
●

●

●

●●●

●

●

●
●●
●
●●
●●

●

●

●

●

●
●

●
●●

●

●
●

●●

●

●

●●●
●●
●

●
●

●
●

●
●

●●

●●

●

●

●●

●●

●

●
●

●
●●

●●

●

●●

●
●

●
●

●

●
●
●●

●

●
●●●

●
●

●
●

●

●

●
●

●
●

●
●

●
●●

●●

●●

●

●●

●

●

●

●
●

●
●

●

●

●

●

●

●

●

●

●
●

●●
●

●●

●●

●
●

●

●
●●

●

●

●

●●●●● ●
●●●●●●●●
●

●
●

●●
r=0.96

scTrio-mESC-#6

●

●

1 (Chr.X)
2

A

B

C

D E

0 1000
2000
3000
4000
0 1000
2000
3000
4000
0 1000
2000
3000
4000
0 1000
2000
3000
4000

0 1000
2000
3000
4000
0 1000
2000
3000
4000
0 1000
2000
3000
4000

scRRBS-mESC-#1 scRRBS-mESC-#2

Number of unique mappable MspI digested fragments per 10-Mb window

Supplementary Figure 3
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Supplementary information, Figure S3. CNV deduction using scRRBS data and scTrio-seq data 

(A) The correlations between the sequencing depth and the number of unique mappable MspI-digested 

fragments of HepG2 scTrio-seq data or scRRBS data. The resolution is 10-megabases. The regions 

with the copy number of one include the chromosome X.  

(B) The correlations between the sequencing depth and the number of unique mappable MspI-digested 

fragments of mESC scTrio-seq data or scRRBS data. The resolution is 10-megabases. The regions 

with the copy number of one are on chromosome X. 

(C) Copy number variation deduction results of single mESC cells at a 10-Mb resolution. The red or 

blue dots represent the normalized copy number values and the red or blue segments show the 

HMM results. 

(D) Specificity and sensitivity of CNV deductions determined from single mESC data at different 

resolution levels. Error bar represents the standard error of 8 mESC cells. The regions with copy 

number of one on chromosome X were regarded as true positive values when calculating the 

sensitivity. 

(E) Zoom in pictures show shorter CNV segments on the p arm of Chr. 16 in HepG2 cells. The red 

segments represent the HMM results in scTrio-seq data. Bulk HepG2 RRBS data was used as a 

standard control. 
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