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Methodology and Procedures

1. Gsnap (version 2013-02-05) - GSNAP aligns the single and paired-end reads of the
pts and produces short reads of RNA sequences.

Command - gsnap -t 4 -A sam -N 0 -D dir -d mm10 -s mm10.splicesites.iit --force-xs-dir --split-output=s * 1.fastq

* 2.fastq
Input -

fastq files and Output - .sam files

2. Samtools ( version 0.1.18) — SAM Tools provide various utilities for manipulating

alignments in the SAM format, including sorting, merging, indexing and generating alignments in a

per-position

format.

Command - samtools-0.1.18/samtools view -Sb s.concordant_unig > s.concordant_uniq.bam

Input -

express
transcri

.sam file and Output - .bam file

3. Cufflinks ( version 2.1.1) - Cufflinks assembles the transcripts and looks for differential
ion and regulation of the genes in the RNA-seq samples. Also, it constructs sets of
pts that give information about the reads that were observed in the experiment.

Command - cufflinks-2.1.1.Linux_x86_64/cufflinks -p 4 -G genes.gtf merge_concordant.bam

Input - .sam file and Output — transcripts.gtf, transcripts.expr, and genes.expr.
4. Cuffdiffs ( version 2.1.1 ) - Cuffdiffs can be used to find significant changes in transcript
expression, splicing, and promoter use.

Command — cuffdiff ../s1/genes.gtf ../s1/merge_concordant.bam ../s2/merge_concordant.bam

Input -

.gtf file and .sam files and Output - .fpkm_tracking files among others

Single Cell Samples:

To conduct this RNA-Seq experiment, we used data from 18 bone-marrow dendritic cells
(BMDCs) from a mouse (mus musculus).!
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From the data that we used, we selected ten genes to compare the expression levels
n the 18 single BMDCs.
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Results

Selected Genes with Different Expression Levels

Function

Gene not expressed

Component of the Integrator complex, a complex involved in the small nuclear
RNAs (snRNA) U1 and U2 transcription and in their 3'-box-dependent processing.

Expressed in developing lung, neural, intestinal and cardiovascular tissues.

Defects in Hook1 are the cause of the azh (abnormal spermatozoon head shape)
mutant phenotype,

Essential core component of the TIM22 complex, a complex that mediates the
import and insertion of multi-pass transmembrane proteins into the
mitochondrial inner membrane.

Defects in Phyh are the cause of lupus nephritis, a severe autoimmune disease.

F-actin-capping proteins bind in a Ca(2+)-independent manner to the fast growing
ends of actin filaments thereby blocking the exchange of subunits at these ends.

Belongs to the snRNP Sm proteins family.,

May participate in the wound response during the healing process, and promote
wound repair

Lysozymes have primarily a bacteriolytic function; those in tissues and body fluids
are associated with the monocyte-macrophage system and enhance the activity of
immunoagents.

The table above represents the gene’s expressed throughout the RNA-seq process and the level at
which they are expressed in the units FPKM, which stands for “for end pair sequencing.” To the right,
each gene’s function is explained. This information can be found at http://david.abcc.ncifcrf.gov.
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We used Cuffdiff to compare the gene expression levels from two different cells, in

order to verify the accuracy of our results. We found that 982 genes were differentially
expressed between cells 1 and 2, while 22,378 genes were not differentially expressed
between the two. Since the large majority of the expression levels were in a similar range,
and there was no significant difference between the two cells, we concluded that our results
were precise.

Conclusions and Future Work

RNA-seq has now become a vital part of bioinformatics and will continue to help us gain
new knowledge and insight about genes, their expression levels, and what these
expression levels mean.
In this study, 18 mouse single-cell RNA-seq were analyzed, including mapping, assembly,
qguantification and functional analysis

Differential expressed genes were compared between cell 1 and cell2

In the future, the functions of 982 differentially expressed genes will be further analyzed to
determine the heterogeneity between cells. With this information, we can identify what
certain genes lead to various diseases and with this knowledge we can further learn how to
prevent those genes from being expressed
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