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Invitation to Bioinformatics: High-Throughput Sequencers and RNA-Seq
(Lecture and Practice in English/Japanese)
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Yosuke Kadota, Takashi Ashihara (Information Technology and Management Center,
Department of Medical Informatics and Biomedical Engineering)

D - FEHTWE., BEY -7 v I X BIEERYOF A OJFHEZ L, S5
72K 7 — 2 2 O BIn T O RIMNT (RNA-Seq) %17 9H FiEiconT, EEic~
NFRXATFT ATy X —DPC Zffio TV RXF VT,

This lecture and practical course outlines the principles of sequencing using high-throughput
sequencers. Furthermore, participants will receive hands-on training on how to analyze gene
expression (RNA-Seq) from the massive amount of sequence data obtained, using the PCs in

the Multimedia Center.



Introduction of Bioinformatics
: High throughput Sequencer and RNAseq
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What is RNAseq?

* Sequencing of RNA (mainly mRNA) by High-speed sequencer

* Quantitative analysis of gene expression

* Compare with qPCR
* gene expression can be analyzed comprehensively.

* Splicing analysis is also available

* Comparison of differences in gene expression in normal and
cancerous tissues
« Identification of up- or down-regulated genes

Examples of analysis

* Comparison of splicing differences between normal and cancerous
tissues
* Identification of used variants

MRNA
total RNA| without PolyA 005

Removal of rRNA

mRNAs
total RNA  with PolyA

RNA collect using PolyA

—
mRNA

Reverse transcription to cDNA

Adapter addition to both ends

3'end adapter

Sequencing
Yakukensha Co., Ltd. Contract
Online

https://www.yakukensha.co.jp/jtk
Analysis /det.php?i=745
[ S ———




Flow of RNAseq analysis

Sample Preparation » High pe_ed » Expression Analysis
sequencing

« quality check

* mRNA extraction * Fastq file

« Reverse transcription * Sequencing data * Mapping
to cDNA * Expression
Analysis

* visualization

Preparation of the environment requis

* Installation of software required for analysis
* Free UNIX-based software
* Linux or Mac

WSL(Windows Subsystem for

» Windows Subsystem for Linux (WSL) is a feature of Windows
that allows you to run a Linux environment on your Windows
machine, without the need for a separate virtual machine or
dual booting. WSL is designed to provide a seamless and
productive experience for developers who want to use both
Windows and Linux at the same time.

®

ubuntu

Microsoft Learn
https://learn.micr com/

Uburty

Ubuntu




CUI (Character User Interfa

» A method of operating a computer through character input using
a keyboard, which allows the user to interact with the computer
in a character-based manner.

GUI(Graphical User Interfa

* Open Document folder

Let’s operate by CUI

T

* Directory (folder) operations
* pwd : Show current directory
* cd : Moving Directories
« Is : Listing of folders and files
* mkdir : create folder

pwd : print working directory

$ pwd _ The following slides will show commands in this style.
Ignore the dollar mark ($) and enter the command that

follows.

root@Kadota-Lenovo-WS2:~# pwd
/root

Let’s operate by CUI

Let’s operate by CUI
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Your current directory is this.

Windows




| / ‘- Go to this directory Scd.. This command means “ go to upper directory”
\ | | | | | |
. . . . . . y Th is “ " here.
=== r=r-r- \i .
l\ ¢ l > root@Kadota-Lenovo-WS2:~# cd ..
| | ) root@Kadota-Lenovo-WS2: /# pwd
l g l Users ‘l Windows /
l\ J
l Desktop | lDDcumer\(s\ lDDwnloads‘
Y
/ ‘ 4= Your current directory is this. $ <@l
-
\ | | | I N
bo Proc root
[ '[ ,H s root@Kadota-Lenovo-WS2:/# cd mnt
Go to this directory root@Kadota-Lenovo-WS2: /mnt# pwd
/mnt
|/ ‘ Scdc
‘ ‘ I ‘ I I ] S cd Users
=~ r=r- R

= -

V—‘—\
C )
l"’ﬁ:’“ l mm ‘lw.mm

L J X )

!— Go to this directory

l Desktop ancuments anwnIoads

root@Kadota-Lenovo-WS2:/mnt# cd c
root@Kadota-Lenovo-WS2:/mnt/c# cd Users
root@Kadota-Lenovo-WS2:/mnt/c/Users# cd user

root@Kadota-Lenovo-W
/mnt/c/Users/ user




Let’s operate by CUI

e
l g l Users ‘ l Windows

! View the contents of the current folder

— "

Is : list segments

Sls

\ \ \ \ \ \ \ o
===~ ==
—
o
L

Program
Files

l Users ‘lwindows

I Desktop

Go to this directory

S cd Documents

Downloads

mkdir : create folder

l Documents

l RNAseq ‘

S mkdir RNAseq

mkdir : create folder

lDocuments
l RNAseq ‘ l Tools ‘
l sra l fastq ‘ HISATindex l sam ‘ l bam ‘ l IGV ‘

absolute path and relative path

= == e
I— o g
)

* IGV.exe . . \
l BEgm l Users ‘l Windows Absolute path

/mnt/c/Users/user/Documents/RNAseq/sra
/etc/IGV/IGV.exe
L )
l Desktop lDucumen(s lnuwmoads Relative path
L J R J X ) fsra

! ol ] ] ].. [etc/IGV/IGV.exe




Make text file

* Use GUI
* Open Document folder
* Rightclick - New - Text Document
* Change name “test.txt” —
* Open “test.txt” (double click)
« Write something to test.txt =
* For example :your name
* Save

EOEEE

Program
Files

l Desktop

Go to this directory

Downloads

cat : View all of the text files

S cat test.txt

less : View some of the text fiI

For large text file
S less command.txt

Press ‘q’ to quit.

absolute path and relative pat

| e ‘[ ][ rone | e [ e ‘[ on ][ oo || o |
l lev ] c ‘l D ] Absolute path
- o $ mv /mnt/c/Users/user/Documents/NewText.txt

—
T —
lp’;ﬂz’“ l Users lWindows

. ]

* test.txt -

/mnt/c/Users/user/Downloads

Relative path
$ mv NewText.txt .. /Downloads

l Desktop

mv: Move file or directory

* Absolute path

$ mv /mnt/c/Users/user/Documents/test.txt /mnt/c/Users/user/Downloads

* Relative path
S mv test.txt ../Downloads




CUIl commands

* Commands
* pwd : print working directory
* cd : change directory
Is : list segments
mkdir : make directory
cat : View all of the text files
less : View some of the text files

mv : Moving files and folders
* cp : Copying files and folders

RNAseq flowchart

Download Sequence file

¥

)
]
]

. 4

Expression Comparison

. 2

Visualization

Analysis Software File extension to be used

SRA toolkit sra, fastq
HISAT2, STAR sam, bam
FeatureCount gtf, txt, xIsx
IGV bam.bai

mapping

GCTATGAAAGGTT

CCGGAATTGGAC

ACGGTAACCGTAGCTATGAAAGGTT CCGTAAGTACGTTTAACCGGAATTGGACCAGTCAGTC
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et
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Analysis Software

SRA toolkit

HISAT2, STAR

FeatureCount

eV

File extension to be used

sra, fastq

sam, bam

gtf, txt, xlsx

bam.bai

(filename) extension

® sra

* Archive of FASTQ files
« fastq

* Sequence data (text format)
*am

* Mapping data (text format)
* bam

* Mapping data (binary format)
. gz

* compressed file

Filename.fastq.gz




RNAseq flowchart

Analysis Software File extension to be used

_ SRAtoolt o fasta

[ Mapping ] HISAT2, STAR sam, bam

. 4

[ Expression Comparison ] FeatureCount gtf, txt, xlsx
[ Visualization ] IGV bam.bai

International Nucleotide Sequen

» INSDC(International Nucleotide Sequence Database
Collaboration)

* INSDC is a global cooperative of independent government agencies or
non-profit organizations that manage sequence databases, collect
sequence information and annotations, preserve them in the
scientific record, and create a comprehensive collection of such data
that can be widely shared.

International Nucleotide Sequence D
Lamein ol

* The National Library of Medicine(NLM)
* National Center of Biotechnology Information(NCBI)
* NCBI Sequence Read Archive(SRA)

* The European Molecular Biology Laboratory(EMBL)
* European Bioinformatics Institute(EBI)
* EBI Sequence Read Archive(ERA)

* The Research Organization of Information and System
* DNA Data Bank of Japan(DDBIJ)
« DDBJ Sequence Read Archive(DRA)

International Nucleotide Sequen

* All sequence data registered in DDBJ are issued with DDBJ accession
numbers. The accession number is assigned to each nucleotide
sequence data registered in the database and is unique to that
sequence data. Data registered in DDBJ are sent to NCBI and EBI at
the time of publication, and are common worldwide. More than 99%
of all registrations from Japan are made through DDBJ.

* Pubmed

« Srsf7 Establishes the Juvenile Transcriptome through Age-Dependent
Alternative Splicing in Mice

* DRP004930

NIH SRA

Google NI SRA x ¢ @a

a

'SRA Submission Quick Start R
SR Submison Pota e page: s
Download SRA sequences. K

‘About Sequence Read Archive.




NIH SRA

SRA - Now available on the cloud

FoLLOW NeBI

SRA Run selctor

SRA Run Selector

Accession Number

cd : change directory
l Documents ‘

l RNAseq ‘

- l fastq ‘ HISATindex ‘

l sam ‘ l bam ‘




Download Sequence file

* SRA-Toolkit
S apt install sra-toolkit

Download archive file
S prefetch DRR144888

Download Sequence file

* SRA-Toolkit
S apt install sra-toolkit

Download archive file
S prefetch DRR144888

Ctrl + C =) Force quit

|
l RNAseq ‘
[— J
|HISATindex l sam ‘ l bam ‘

S mv class/sra/DRR144888.sra RNAseq/sra

l Documents
ﬁ |
RNAseq ‘ l class. ‘

- o

cd : change directory

‘n]
l Documents
|
l RNAseq ‘
Y
l sra - lHISATindex} l sam ‘ l bam ‘

Fastq file

Convert archive files to Fastq format

S fastg-dump .. /SRA/DRR144879.sra




S mv class/fastq/L-1_P1.fastq.gz RNAseq/fastq/

| RNAseq } class }
RNAseq I

|
1
‘ ‘ ‘ l fastq } l fastq }
sra ‘ fastq ‘ HISATindexl sam ‘ bam ‘ -m- "L PLfastez

$ less RNAseq/fastq/L-1_P1.fastq.gz 33! 45- 57 9 69E 81Q
34" 46. 58: 70F 82R
@MGOOHS09:723:C9A15ACXX:7:1101:1483:1919 1:N:0:CGATGT 35# 47/ 59; 71G 835
NGACCCGCTGAATTTAAGCATATTAGTCAGCGGAGGAAAAGAAACTAACCA 365 48 0 60< 72H 84T
N 37% 49 1 6l= 731 85U
#11B?D@8DAF?DGGECFHDF24ACFB?GEGGB6)?69DE; FGE=4@F)=C 38& 50 2 62> 74) 86V
39' 51 3 63? 75K 87W
« 1: @Sequence ID and additional information 40( 52 4 64@ 76L 88X
« 2 : Nucleotide sequence 41) 53 5 65A 77M 89Y
-3 + Sequence II? and additional information A% 54 6 66B 78N 90Z
© 4 sequence quality 43+ 55 7 67C 790
44, 56 8 68D 80P
el el

ASCIl  AsCll ) Probability of incorrect  ASCII ) Probability of incorrect I
character  code QueniyysEme b‘;ses character (et iy b‘;ses R NASE q fl owc h a rt

! 33 0 1.0 (100%) 6 54 21 0.00794 (0.794%)
" 34 1 0.794 (79.4%) 7 55 22 0.00631 (0.631%) ; o f
= s 2 0631 (63.1%) 2 s 5 oo 50T Analysis Software File extension to be used
$ 36 3 0.501 (50.1%) 9 57 24 0.00398 (0.398%)
% 37 4 0.398 (39.8%) : 58 25 0.00316 (0.316%) [ Download Sequence file ] SRA toolkit sra, fastq
& 38 5 0316 (31.6%) ; 59 26 0.00251 (0.251%)

39 6 0.251(25.1%) < 60 27 0.00199 (0.199%) ‘
; 3‘1’ ; g'igz 8:-2;‘; = 61 28 0.00158 (0.158%)
SERE I om0 e e
+ 43 10 0.100 (10%) = -
LW R oo @ @ x cmiom <
- 45 12 0.0631 (6.31%) : (030651%)
. 46 13 0.0501 (5.01%) 8 66 33 0000010015 [ Expression Comparison ] FeatureCount gtf, txt, xlsx
/ & 7 0.0398 (3.98%) c 67 34 0.000398 (0.0398%)
o 28 15 0.0316 (3.16%) D 68 35 0.000316 (0.0316%) !
1 40 % 0.0251 (2.51%) E 69 36 0.000251 (0.0251%)
2 50 17 0.0199 (1.99%) F 70 37 0.000199 (0.0199%) [ Visualization ] 16V bam.bai
3 51 18 0.0158 (1.58%) G 71 38 0.000158 (0.0158%)
4 52 19 0.0126 (1.26%) H 72 39 0.000126 (0.0126%)
5 53 20 0.0100 (1.0%) | 73 40 0.000100 (0.01%)

]




Download Index file of the ge

* http://daehwankimlab.github.io/
hisat2/download/#m-musculus

RNAseq ‘

sra l fastq ‘ HISATindexl l sam ‘ l bam ‘

S mv class/HISATindex/genome* RNAseq/HISATindex -
RNAseq } class }
l"i l"i
l HISATindex} l HISATindex}

* genome.1.ht2

l Documents

——

1
lHISATindex l sam ‘ l bam ‘

* Install hisat2
« $ sudo apt install hisat2

* hisat2 -p [number of CPU] -x [genome index] -U [input file] -S [output file]

* Mapping by using hisat2. Make sam file.
* $ hisat2 -p 2 -x HISATindex/genome -U fastq.gz/L-1_P1.fastq.gz -S sam/L1.sam

HISAT result

26650646 reads; of these:

26650646 (100.00%) were unpaired; of these:
2936747 (11.02%) aligned 0 times
18286578 (68.62%) aligned exactly 1 time
5427321 (20.36%) aligned >1 times

88.98% overall alignment rate




l RNAseq ‘
)
l sra l fastq ‘ HISATindex} l sam ‘ l bam ‘

S mv class/sam/L-1.sam RNAseq/sam/
l RNAseq } l class }

cd : change director
l Documents

—

|
lHISATindex} l sam ‘ l bam ‘

Convert sam file to bam file

* Install samtools
« $ sudo apt install samtools

Convert sam file to bam file
$ samtools view -@ [cpu number] -bS [input sam file] > [output bam file]

$ samtools view -@ 2 -bS sam/L1.sam > bam/L1.bam

cd : change directory

‘
l Documents

—

I
l sra l fastq ‘ HISATindex} l sam ‘ l bam ‘

mkdir : make directory

lDocuments
l RNAseq ‘
[_‘_ [_{_ —T— \ |
sra ‘ fastq ‘ HISATindex sam ‘ I bam ‘l bam_sort

S mkdir bam_sort




Sorting bam files .
$ samtools sort -@ [cpu number] -o [output sorted bam file] [input bam file] l Do e

S samtools sort -@ 2 -0 bam_sort/L1.sort.bam bam/L1.bam l—
RNAseq ‘

—
sra l fastq ‘ HISATindex l sam ‘ I bam ‘

Create an index of bam files RNAseq flowchart

) _ Analysis Software File extension to be used
Create an index of bam files

$ samtools index [input sorted bam file] [ Download Sequence file ] SRA toolkit sra, fastq
$ samtools index L1.sort.bam [ Mapping ] HISAT2. STAR sam, bam
i FestureCount o o
L1.sort.bam.bai ! Gene Transfer Format
[ Visualization ] IGV bam.bai
et R

Download GTF (gene feature f cd : change directory

https://www.ensembl.org/info/data/ftp/index.html

l Documents
l sra l fastq ‘ HISATindex l sam ‘ l bam ‘




S mv class/GTF/Mus_musculus. GRCm38.93.sorted.gtf RNAseq/GTF
l Documents

RNAseq
RNAseq class
\ J
|
. . : | ‘
sra ‘ fastq ‘ HISATindex sam ‘l bam ‘l GTF Gty } GTF }

m Mus_musculus. GRCm38.93.sorted.gtf

S mkdir GTF

ﬂ
ﬂ

l Documents l Documents

- e ‘

‘ l"i

l HISATindex} l sam ‘ l bam ‘ l sra ‘ l fastq ‘ HISATindex

S mkdir featureCount

l featureCount

* Install FeatureCounts * Count the number of reads mapped to each gene
$ sudo apt install subread

. S featureCounts -T 8 --extraAttributes gene_name -a
featureCounts -T [number of CPU] --extraAttributes gene_name -a [GTF GTF/Mus_musculus. GRCm38.93.sorted.gtf -0

file] -o [output file] [input file1] [input file2] [input file3] featureCount/counts_result.txt bam_sort/L1.sort.bam

$ featureCounts -T 8 --extraAttributes gene_name -a

GTF/Mus_musculus. GRCm38.93.sorted.gtf -0

featureCount/counts_result.txt bam_sort/L1.sort.bam

bam_sort/L2.sort.bam bam_sort/L3.sort.bam bam_sort/L4.sort.bam
bam_sort/L5.sort.bam bam_sort/L6.sort.bam bam_sort/L7.sort.bam
bam_sort/L8.sort.bam bam_sort/L9.sort.bam

——— ——




a5

class ‘

featureCount

=
=

* counts_result.txt

No. Accession No. dev_stage replicate tissue_type Sample Name
1 DRR144888 postnatal dayl biological replicate 1 liver L1.bam .
Gene expression # Number of reads mapped on the gene
2 DRR144889 postnatal dayl biological replicate 2  liver L2.bam
3 DRR144890 postnatal dayl biological replicate 3  liver L3.bam
4 DRR144891 Postnatal Day7 biological replicate 1  liver  L4.bam * These biases need to be corrected before comparing expression levels.
5 DRR144892 Postnatal Day7 biological replicate 2 liver L5.bam
X i i . * Longer genes have more reads mapped (intergenic bias)
6 DRR144893 Postnatal Day7 biological replicate 3 liver L6.bam
7 DRR144894 Postnatal Day56 biological replicate 1  liver L7.bam « The more samples(amount of cDNA), the more reads mapped (sample bias)
8 DRR144895 Postnatal Day56 biological replicate 2 liver L8.bam
9

DRR144896 Postnatal Day56 biological replicate 3 liver L9.bam
e

* TPM (transcripts per million)

A= % x10°

TPM; = A; = %108

z 4
g : The number of reads mapped
| : The transcript length

l featureCount
Doypye
Click
* counts_result.xlsx




Open counts_result.xlsx

Documents/class/featureCount_result/counts_result.xlsx

A o © o c
1 Length[<gene_name  ~|LLTPM _{/L2_TPM [-]L3_TPM |-
2 2342 Al 95745 EB6R0 70445
3 57 Gm23935 88137 5077 1944
4 123 Mir6236 41744 3005 a75
5 2197 Ahsg. 3004 37613 36287
5 2466 CTO10467.1 31353 1802 607
7 1236 Apoal 20618 31151 31537
s 3368 Afp 16112 14495 12690
s 2460 H19 1298 1783z 14081
1 957 mt-NdL 1169 le627 19985
n 537 Apoaz 13906 13925 11888
2| 144 mi-Cyth 13747 1s524 19584
13 2138 Apoe 1321 13808 1735
1 553 Fabpl 10354 6280 2831
15 1545 mi-Col 10042 15023 15135
15 821 Gm15564 8833 631 178
17 1038 mi-Nd2 8191 1232 10928
s 1582mtRa2 1 1353 1301
1 168 Hih-hs w0 mm 1znn

- c i : 5 Ko
L4_TPM ~|L5_TPM ~|L6_TPM [ L7_TPM [ L8_TPM ~]L9_TPM [~
s s s ome susl s
a6 s s e a0 1
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Sample detail

R

No. Accession No. dev_stage replicate tissue_type Sample Name
1 DRR144888 postnatal dayl biological replicate 1 liver L1.bam
2 DRR144889 postnatal dayl biological replicate 2 liver L2.bam
3 DRR144890 postnatal dayl biological replicate 3  liver L3.bam
4 DRR144891 Postnatal Day7 biological replicate 1  liver L4.bam
5 DRR144892 Postnatal Day7 biological replicate 2 liver L5.bam
6 DRR144893 Postnatal Day7 biological replicate 3  liver L6.bam
7 DRR144894 Postnatal Day56 biological replicate 1 liver L7.bam
8 DRR144895 Postnatal Day56 biological replicate 2 liver L8.bam
9 DRR144896 Postnatal Day56 biological replicate 3 liver L9.bam

RNAseq flowchart

[ Download Sequence file ]
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Analysis Software File extension to be used

SRA toolkit sra, fastq

HISAT2, STAR sam, bam

FeatureCount gtf, txt, xlsx

IGV bam.bai
et

Visualization

* |GV (Integrative Genomics Viewer)

gv

IGV_2.17.4

Look

here

Ll Lt L Lawshls Al

Selection of the animal species

ui IGV
File Genomes View Tracks Regions Tools Help
‘Human(GROP‘GB/thB) VoAl N
Hurman (GRCH38/hg38)
Hurman (het 9)
(Click foi
1 3 5
2 4
| |




Select Genomes

i Hosted Genomes. x
Seactst gromes ul e ccuricers ad et 10 e grome
dropon

Fiter

A tralars (TAR 10]
ot (PI-EVA gargart 1/garFard)

(Coptiroges irereaofayar 74130 (GOA.000 E2896:1)
6)

Hiran 128 1 1g/GATH)

) Cownist Sscnmrce

mm10

FET

Mouse(GRCmM38/mm10)

i 1GV
File Genomes View Tracks Regions Tools Help
Mouse (GRCmi38/mmi 0) VoAl 7
1 3
2 4
| | |

Load from file

Open L1.sort.bam

ai 16V i Select Files
le | Genomes View Tracks Regions Tools Help Look in: ‘ bam V‘ (<X Al =04
Load from File... vl an v /} Name - Date modified
Load from URL... [ L1.bam 9/11/2025 12:02 PM
Home f Y
. — [ Lisortbam 9/11/2025 12:02 PM
j‘ L1.sortbam.bai 9/11/2025 12:03 PM
Reload Tracks -
New Session... Deskiop
1
Open Session... 2 ¢ -
Save Session... I I | libfaries
oad Session
Autosaved Sessions > _
This PC
Save PNG Image ...
File name: [L1sortbam v [ open
Save SVG Image ... Files of type: All Files ( %) 2 Gancall
Exit
i R
[ s
Alb G v o o 0 -
[ — e o < s @M X @ | e
A
@ I6v omn  wmn  wan | mme  wme, wme | ame  wen  mee | emw
File Genomes View Tracks Regions Tools Help = T T
I | vl
Mouee (GRC 8/ 0) v s v ad G B « » i S eSS e
- @
| Atbfint
GAl A2 qA3 QBT QB2 qB3 qCl qc2 qea.1  qe3.3 qElqE2 ¢
19 kb
90,460 kb 90,462 kb 90,464 kb 90,466 kb 90,468 kb 90470 kb 0,
1 1 I I I ! ! ! ! | | |




Visualation

A5 SN S—

Visualization

* The basic workflow and analysis methods of RNA-seq.

* The process from data acquisition to mapping, expression analysis,
and visualization.

* The fundamentals of UNIX environments and CUI operations.

* How to use analysis software and databases.

Thanks for Listening
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For Mac

$ /bin/bash -¢ "$(curl -fsSL https://raw.githubusercontent.com/Homebrew/install/HEAD/install.sh)"

&
Homebrew

mac0s (aiatines) Wy ~5RH~5T—

17 bt 2L
e om{ Ak

e

Updated package list

$ sudo apt update

InReleas
e

N G/ e/t
Janny/nul

hive ubuntu. con/ubuntu

rive ubuntu.con/ubuntu jammy

Upgrade Package

$ sudo apt upgrade

¥l
raded. Run "apt 1 upgradable’ to see then.
ade
3. Done
pendency tree... Done
ate infornation... Do
b (e
e fottoning
ubuntu-pro

B

apparmor apport b
binutils: u-
dpt

q
Libcon-

Libgribs b bin 1ingt

de python3-r

di:
Shons Tocmininnt
o ag

FE R s
get 99.u B o
n, 1

et
mnon mmm hbnstp\mu \m:mp:u Lib
Libpands L o
e

additional disk

epio c
less mmmm; Libbin Libbliid1 Libe bin
o urld Libexpatl Libe

Libic

ubuntu-pro~
util-linux uuid-runtine vin vin-connon

upgraded

ce will be

gz files

To compress
S gzip [input file]

To decompress
S gzip —d [input file]

Move the ready-to-use

$ mv class/bam/L-1.bam RNAseq/bam/

RNAseq

l class ‘
—
l bam ‘

* L1.bam
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$ mv class/bam_sort/L-1.sort.bam RNAseq/ bam_sort/

l RNAseq J class.

l bam_sort J

bam_sort

i

B voereeooucuNEY

$ mv class/bam_sort/L-1.sort.bam.bai RNAseq/bam_sort

l RNAseq } l class }
l bam_sort

l bam_sort
———— e ———
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