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Single cell Multi-omics
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DNA methylation

» Addition of a methyl group to the cytosine residues of the
dinucleotide CpG.

* 80-90% of CpG sites in Human genome are methylated.
* DNA methyltransferase is the enzyme responsible for this.
* CpG islands 300-3000 bp long found near ~ 40% of promoters.

* Unlike other CpG sites, the islands in promoters are normally
unmethylated if the genes are expressed.

* Treatment of DNA with bisulfite converts cytosine residues to uracil,
but leaves 5-methylcytosine residues unaffected.
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Multi-regional sampling pre- and post-treatment — scTrio-seq2 & integrative analyses
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Genome wide Somatic
Copy Number
Aberration Inference.

e Resolution 250-kb
* Used Ginkgo
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Genetic lineage classification

A7

NC AO A1 A2 A3 A4 A5 A6 A8 A9

Genetic sub-lineages
Lesions

Sampling regions
chr8 centromere

NI II] chr13 gain
I

(IO L T T 1]
(I MO AR T T O T I I 11| chr18 loss
I Il H L I IIIIIII III 1] I 11l 20q gain

Il l il Il (NI (NI I AT 0 l

Il I il [l (I I IO O A il

Il OO Il 0000000000000 000100000001 1 l

nmmmmhmnmm———einneeeipneeRmnm e 0000000000000 0000000000 AR 00 Il 22q loss

Il Il Il I Il LI O 15q24.1 (No.12
Il Il [l Il (I Il I O A Il

Il Il il I (I il I (T I AT [l

Il I Il 1l I T I T

Clonal

—————————=——=nrnm T m———i————ni"n
I T i 1§11 NI 17p13.1 (No.19

I T —————————=——w—we"wn

AR OO I T o e 1§11 LT 17911.2 (No.20
(RSO OT I T T g 15q13.3 (No.13

chr10 centromere (No.08)
Xq25 $N0.21)

7q922.1 (No.07)

15q13.1 (No.14

11p15.1 (No.10

2p22.2 (No.01)

Il 2p14 (No.02)

Il 5q11.2 (No.03

il 5q23.2 (No.04
10p15.1’§No.09

e IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII1IIIIIII

Subclonal

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 15911.2 (No.15
T I g 42% 0-05I
JINRREY 6923.1 (N0.06
SRR 15915.1 (No.16
HINAIMBIMEIHMNHI0 17911.2 (No.17
SRR 17921.31 (No.18)
JRIIRIEE 11p12 (No.11)
A |1 U LUUUE IIIIIIIIIIIIII F o Fmmolfchra loss
TN I [ I 1l 1 |chr5loss
(il 0N N N I I chr11 loss
I I QIINCVT T I chr12 loss
Ll I AT DA L chr14 loss

Lesions: BINC R PT N v [ vP
Samping regions: [INC I PT1 P2 P73 [ PT4 [N N2 N3 | vt [ vez [ ves [ves T me1 [l vP2 [ ve3 [ ve4 [ mPs

Non-clonal

11




Global SCNA
patterns (250-kb 08
resolution) of CRCO1.

| Amplification
0 TCGA (CRC)
Deletion
_| Amplification

scTrio-seq2
(CRCO01)

Deletion

Sampling —
== regions:  -€Sions:
ENC  ENC
3 P meTi WPT
[@)) R S m—
3 —— Hrr2 HEWN
£ T — HrT3 @EM
1 - =
.g SEm— | Japt BvP
‘; v W LNt
2 = BuN2 S
o A4 e S
e — [ JENE] 8
o] s =
@ = — MLT &
% = mve £
g B (mms B
3 — —— WL
< = ] :
o A7 ' MP1 I
M vr2 c
k=]
Bmvrs T
[
Bvrs O
M wvrs

Genetic sub-lineLages: J
esions:
Sampling regions:.  Chr.1 2 3 4 5 6 7 8 '
Genomic locations

9 10 11 12 13 1415161718, 2022 X
19 21



Questions?




The SCNA profiles inferred from single-cell

transcriptome data
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Representative DMR
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Spearman correlation
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All patients
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CRCO01
_ NC versus tumor lineage A in PT
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Absolute DNA methylation levels in NC:
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Pearson correlations between the DNA demethylation levels of genomic
bins in individual cancer cells and the densities of genomic features
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Paper Conclusion

* Simultaneous measurement of SCNA, methylation and transcriptome
of single cells.

* Reconstruction of genetic lineages using multi-omics sequencing.

* Genome-wide DNA methylation levels were relatively consistent
within a single genetic sublineage.

* Demethylation degrees of cancer cells were correlated with the
absolute DNA methylation levels of NC cells.
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Single-cell isolation
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Tumorigenesis: (i) Cell Division, (ii) Mutation & (iii) Migration
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Expression
matrix clustering
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Genetic lineage classification
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