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scmbA-seq B &R

HitHH A The tso-mix index information. Index ID Index sequence (5' of 1st read in pair-end)
N4 ANNNNGGG

indexl ~ATCACGNNNNGGG

index2 ~CGATGTNNNNGGG

index3 ~NNNNTTAGGCNGGG

HiHHHHHHHHHHAH#E If there are hunderds and more cells are in scm®A-seq data, tso-mix separation is needed.
sh ./scm6A-tsomix-separation.sh ${dir}/Test.fastq.gz

Expcted output file:
*index1.fastq
*index2.fastq
*index3.fastq
*N4.fastq



scmbA-seq R REEIR > FALLYY

HH A After tsSo-mix separation,cellular barcodes is needed for single cell reads isolation. Or if less
than 20 cells in one library, single cell reads isolation is performed directlty.
### Test 10 thousand reads for single cell isolation with 6 cores, cost 1m24.507s

sh ./scm6A-SCbarcodes-isolation.sh

Expected output files:
* ${barcode}.fastq.gz # (single cell reads)

HiHHIHHHHEHHHE#E Mapping
foriin AAGCTAATTGGC CTCTAC CTGATC GATCTG GCGGAC GGAACT GTAGCC TTGACT;
do

cd $Dir/$Filename

mkdir ${Filename} ${i}

hisat2 -p 6 --dta -x
/asnas/yangyg_group/gaochch/REFERENCE/Mouse/ENSEMBL_GRCm38/HISAT2-INDEX/genome_trans -
1 ./1-clean_data/${Filename} N4 ${i} 1.fq.gz -2 ./1-clean_data/${Filename} N4 ${i} 2.fq.gz -
S ./${Filename}_${i}/hisat2.sam
done
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$ macs2 callpeak -t IP aln.bam \
-c Input_aln.bam \

-f BAM -g 1.3e+8 \

-n Nanog-repl \

--outdir macs2

. chromosome

. start coordinate
_end coordinate Standard BED file fields
. hame

. SCore

. strand
. signalValue - Measurement of overall enrichment for the region

. pValue - Statistical significance (-log10)

O 0 N O O B W N

. qValue - Statistical significance using false discovery rate (-log10)

-
o

. peak - Point-source called for this peak; 0-based offset from chromStart

. W
sequenced section Sense strand
(‘tag” or “read") ChIP enriched fragments
W \NNNN

3!
Sl

Antisense strand
ChlIP enriched fragments

NOOFE

NN S

align to
reference genome

sense tags ég
3 @antisense tags
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—d )

sequenced section
(“tag” or “read”)

narrowPeak specific fields




SiE RS RS RENFEA

S5e

Split

In-cell Z2 L 9
ligations U U U
. Pool I

Transcriptome U m8A methylomet

mSA enrichment / \
J - }

SScRNA sscmbA

Sequencing & Analysis




BEtrcHAREHIESE S

Ll 4

. Mouse (21.3%)
. Mixed (0.6%)
, Human (78.1%)

R N W b
o O o o

Human UMI Counts
(Thousands)

o

0 10 20 30 40 50 60
Mouse UMI Counts
(Thousands)

A E

1.00+

Cell density
it e
(42} ~J
= i

o
N
-

0.00-

Q qfa &

A

N
K

Gene body percentile (5'->3")

10



RS 4B H S SR

ARt

o 0

1 sscRNA-C1-Atm

® sscRNA-C2-Hmgxb3

Rl LD N 2 AR By e S

2
£
{.7;
A5
2.
£
< § ok
| ]
4 N
At Y
i,
&

"

e 5 U

4%
&1‘;
sscm®A1_Ddx21
sscm*AZ_Steap2
sscm®A3_Femtb

sscm®Ad_Tfcp2it

® ®© & o0

sscmPAS5_Gjat

11



MBS RRISITREIEE

SS S S 5TEEE5
O <t N O LO<TOMNHO

12




ZHPESEED

UMAP_2

10 - t 10 T !
5 1 ® CL-WT S i
]lﬁ!!,‘ ® C2-WT IEEE!’
0 - { ® C3-WT o~ 0 7 { 3
- ® C4-WT % @
5 - “e| ® cswT = -5 - v
® Ko
210 @ ‘ -10 - @D ‘
1 | | 1 I | 1 1 1 |
10 5 0 5 10

10 5 0 5
UMAP_1

10

o WT
® KO

13



SHEUREFES B S EHLIXBESE- Harmony

Rep1
Rep2
Rep3

14



YRS RS RE T

1. Parametric model of gene expression

Define the G x N UMI counts matrix as Y.

~ [ Poisson (uy).
g¢ls

This implies that unexpressed genes are described by independ-
ent Poisson distributions with means y,. The expressed genes were
assumed to follow a Poisson log-MVN distribution:

Y, » ~ Poisson log-MVN (u,X),

Given observed Y, fitF, ajoint distribution for the cell population

Foreachexpressed gene g, we set

78 log(u‘;rm + 1)

~

and

. 1
fg = logmy - i[“,

where m, and v, are the sample mean and variance, respectively, for
geneg. Then forany two genesg,, g; suchthatg, = g,, we set

£ - 0;1
.4 = 108 e
exp(fg, + 1y, + 5 (zm.n .)

2. Quantifying clustering quality (Wald linkage)

2
ESS(C) = % F,._ = X%
ieC; ieq
2
ESS(C) = 3 }-r.-— =t S
leCZ 2 iECZ

2

ESS(CL.C) = X

ieGuG,

1
e 2 X
}X [GI+IG ieq UG,

Ward linkage is then found as ESS(C1, C2) - (ESS(C1) + ESS(C2))

3. Quantifying uncertainty (FWER)

N-1
achieve significance at any a belonging to the set {“ = 1pk}
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