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sample 01 Sample 1 CUST 001
sample 02 Sample 2 CUST 001
sample 03 Sample 3 CUST 001
sample 04 Sample 4 CUST 001
sample 05 Sample 5 CUST 001
Mus musculus
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sample 07 Vsample 2 CUST 001
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sample 09 Vsample 4 CUST 001
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Z_F 8 & 377+ #% (Sequencing and analyzing pipeline)

A. cDNA Synthesis

The overall processes of RNA isolation are illustrated as bellow. In brief, the samples were lysis and the double strand
cDNA was constructed by using SMART-Seq® v4 Ultra® Low Input RNA Kit for Sequencing (Takara Bio USA,

Inc, Cat.: #634888). The experimental process is listed as follows:

Total RNA or cell(s)
)QOUU B NN poly A 3
d % 3' SMART-Seq CDS
SMART-Seq v4 Primer 1A

Oligonucleotide First-strand synthesis
and tailing by RT

L SV VLV VYV VV VN V.V VY.V

® QO

Template switching
and extension by RT

Blocked PCR
Primer Il A

Amplify cDNA by LD
PCR with blocked PCR
Primer Il A

Double-stranded cDNA
*
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B.RNA library preparation

Library preparation was performed with the NEBNext ® Ultra ™ ][I DNA Library Prep Kit for Illumina ® (NEW
ENGLAND BiolLabs, Cat.: # E7645). In brief, cDNA was mechanically sheared followed by reactions of end-
repairing, size-selection, 3’ A-tailing and adaptor-ligation to generate indexed libraries. The library is then ready for
amplification and size-selection by Purification Module with Agencourt AMPure XP Beads (Beckman coulter, Cat.:
#A63881). The qualified libraries were analyzed by FRAGMENT ANALYZER™ Automated CE System (Advanced
Analytical Technologies, Inc) and quantified by Qubit Fluorometer (Thermo Fisher). The libraries were sequenced
with Illumina sequencing platform following the manufacturer’s instruction. The experimental processes of library

construction are as follows:

Fragmented DNA input
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C.Bioinformatics analysis

Sequencing Preprocess & Mapping to Quantification Statistics
data QC report mm10 genome analysis

This analysis pipeline is developed by CLC Genomics workbench v20.0.3 software package. First, All genes are

extracted from the reference genome. Next, all annotated transcripts are extracted. If there are several annotated splice
variants, they are all extracted. Then, the reads are mapped against all the transcripts plus the entire gene and optionally
to the whole genome. From this mapping, the reads categorized and assigned to the genes, and expression values for

each gene and each transcript are calculated.

The subsequent sequence reads were aligned onto the reference sequence of human genome (mouse, mm10) using the
TopHat2 splice-junction mapper (Kim et al. Genome Biol. 2013) and calculated expression value (Fragments Per
Kilobase of exon per Million fragments mapped, FPKM = total fragments / mapped reads (M) * exon length (KB)) of
each gene at either gene or isoform level (Trapnell et al. Nat Biotechnol. 2010, Roberts et al. Genome Biol. 2011).

For differential expression analysis, we used Cuffdiff (Trapnell et al. Nat Biotechnol. 2013), an algorithm that robustly
estimates expression at transcript-level resolution and controls for variability evident across replicate (if present)

libraries to identify differential expressed gene (deg) between groups.
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D. Other information for reference
Sequencing platform & reagent kit : Illumina NextSeq & high Output v2.5 kit (75 cycles)

Reference genome and Annotation : NCBI mouse mm10
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TR 84 T A% % (Sequencing results)
1. 2 A% > 2 & F# (Sample QC table)

*QC check point : cDNA amount = 10ng

c¢DNA concentration c¢DNA input for
> LA : :
(ng/pl) [amount]* library construction (ng)
Sample 1 1.84 [23.92ng] 11.8
Sample 2 1.18 [15.34 ng] 8.4
Sample 3 1.67 [21.71 ng] 9.5
Sample 4 0.858 [11.154 ng] 6.45
Sample 5 1.6 [20.8 ng] 10.95
Vsample 1 1.14 [14.82 ng] 6.2
Vsample 2 1.12 [14.56 ng] 6.55
Vsample 3 1.48 [19.24 ng] 9.9
Vsample 4 1.93 [25.09 ng] 13.4
Vsample 5 1.73 [22.49 ng] 11.85
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454 b 47 4 mRNA 22" 7 k% SAMPLE_01 ~SAMPLE_05 * Vsample 01 ~
Vsample 05 - # & #%7 (GE)* & A F|end E > 7 (TE)R & - B & F]7 I transcript (isoform)
LR AR T S

The Expression value parameter describes how expression per gene or transcript can be defined in different
ways on both levels:

Total counts. When the reference is annotated with genes only, this value is the total number of reads
mapped to the gene. For un-annotated references, this value is the total number of reads mapped to the
reference sequence. For references annotated with transcripts and genes, the value reported for each gene is
the number of reads that map to the exons of that gene. The value reported per transcript is the total number
of reads mapped to the transcript.

Definition of RPKM RPKM, Reads Per Kilobase of exon model per Million mapped reads, is
defined in this way [Mortazavi et al., 2008]:

total exon reads
mapped reads(millions) x exon length (KB)

RPKM =

For prokaryotic genes and other non-exon based regions, the calculation is performed in this
way:
total gene reads

RPKM = — .
mapped reads(millions) x gene length (KB)

Total exon reads This value can be found in the column with header Total exon reads in the
expression track. This is the number of reads that have been mapped to exons (either
within an exon or at the exon junction). When the reference genome is annotated with
gene and transcript annotations, the mRNA track defines the exons, and the total exon
reads are the reads mapped to all transcripts for that gene. When only genes are used,
each gene in the gene track is considered an exon. When an un-annotated sequence list
is used, each sequence is considered an exon.

Exon length This is the number in the column with the header Exon length in the expression
track, divided by 1000. This is calculated as the sum of the lengths of all exons (see
definition of exon above). Each exon is included only once in this sum, even if it is present
in more annotated transcripts for the gene. Partly overlapping exons will count with their
full length, even though they share the same region.

Mapped reads The sum of all mapped reads as listed in the RNA-Seq analysis report. If paired
reads were used in the mapping, mapped fragments are counted here instead of reads,
unless the Count paired reads as two option was selected. For more information on how
expression is calculated in this case, see section 30.2.4.

o TPM (Transcripts per million). This is computed as S50 where the sum is over the

RPKM values of all genes/transcripts (see http://bioinformatics.oxfordjournals.

ng).
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e Relative RPKM. The RPKM for the transcript divided by the maximum of the RPKM values
among all transcripts of the same gene. This value describes the relative expression of
alternative transcripts for the gene.
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