CANB 7640 :
RNAseq Analysis Example

Jihye Kim & Aik Choon Tan



Data

e GSE80802 (DeGregori Lab, PMID: 27663586)

— Gefitinib, AZ1366 (tankyrase inhibitor) or
combination on NSCLC (HCC4006)

— Chr 7 ONLY for our RNAseq example analysis
— No Drug (Samplel) vs Gefitinib (Sample5)

* Data
— Amc-genesis1l/Volumes/Data/Users/guest00
— samplel_chr7.fastq, sample5_ chr7.fastg



Methods

 Tophat
— https://ccb.jhu.edu/software/tophat/index.shtml
— Tophat 1.4.1 for our example
e Cufflinks
— http://cole-trapnell-lab.github.io/cufflinks/
— Cufflinks 2.1.1 for our example
* Mapping Library
— HG19 (human 37.2)
— GTF, Fasta (index)
— amc-genesisl:/Volumes/Data/CANB7640/Bowtie_Index

e * ebwt




tophat -p 8 --library-type fr-unstranded -z 0 --GTF
/Volumes/Data/CANB7640/Bowtie_index/illumina_human_37 2.gtf -o samplel
/Volumes/Data/CANB7640/Bowtie_index/illumina_human_37 2 samplel_chr7.fastq

cufflinks -p 8 --GTF-guide
/Vqumes/Data/CANB7640/Bowt|e index/illumina_human_37_2.gtf --frag-bias-correct
/Volumes/Data/CANB7640/Bowtie_index/illumina_human_37_2.fa --multi-read-correct --
library-type fr-unstranded --min-isoform-fraction 0.1 --min-frags-per-transfrag 50 --no-
update-check -o samplel samplel/accepted hits.bam

cuffdiff -p 8 -L CTRL,Gefitinib -o ./CTRLvSGEF -b
/Vqumes/Data/CANB7640/Bowt|e index/illumina_human_37 2.fa-u
/Volumes/Data/CANB7640/Bowtie_index/illumina_human_37 2.gtf
samplel/accepted_hits.bam sample5/accepted_hits.bam

Outputs :
samplel/
sample5/
CTRLvsGEF/
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In CTRLVSGEF/

Open gene_exp.diff in excel, and sort by Status/Significance/P_value/Q_value

test_id gene_id gene locus sample_1

LOC1001283 LOC1001283 LOC1001283 7:55814589- CTRL
LOC1005072 LOC1005072 LOC1005072 7:55811791- CTRL
OR2A9P OR2A9P OR2A9P 7:143996613 CTRL
RAB19 RAB19 RAB19 7:140103842 CTRL
WBSCR26  WBSCR26  WBSCR26  7:73149398- CTRL
STAG3L2 STAG3L2 STAG3L2 7:74299266- CTRL
HOXA6 HOXA6 HOXA6 7:27179982- CTRL
LOC1005058 LOC1005058 LOC1005058 7:5566777-5 CTRL
LOC1005055 LOC1005055 LOC1005055 7:916190-93 CTRL
LOC1005064 LOC1005064 LOC1005064 7:15712970S CTRL
DPY19L2P4 DPY19L2P4 DPY19L2P4 7:89748713- CTRL
DLX6 DLX6 DLX6 7:96597826- CTRL
PTN PTN PTN 7:136912087 CTRL

sample_2
Gefitinib
Gefitinib
Gefitinib
Gefitinib
Gefitinib
Gefitinib
Gefitinib
Gefitinib
Gefitinib
Gefitinib
Gefitinib
Gefitinib
Gefitinib

status
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK

value_1

0
34.2939
7.88008
8.78744
29.1613

10.763
12.4756
4976.77
11.1085
116.803
9.35422
10.1665
10.5727

value_2

log2(fold_ch: test_stat

8.10506 inf nan

0" #NAME? nan
2.39781 -1.71649 -2.16835
3.69744 -1.24892 -1.82393
12.2771 -1.24808 -3.0066
4.58908 -1.2298 -2.31616
6.17026 -1.01571 -1.67521
2708.43 -0.87775 -0.501384
6.15308 -0.852283 -0.286303
67.3118 -0.795145 -0.594647
5.43378 -0.783661 -1.65466
5.925 -0.778937 -1.53142
6.56279 -0.687959 -1.45859

p_value

5.00E-05
5.00E-05
0.13325
0.15695
0.15695
0.10025
0.4082
0.62995
0.77215
0.55605
0.09735
0.1253
0.14355

g_value

0.017175
0.017175
0.997001
0.997001
0.997001
0.997001
0.997001
0.997001
0.997001
0.997001
0.997001
0.997001
0.997001

significant
yes
yes
no
no
no
no
no
no
no
no
no
no
no



In IGV, Tools -> Run igvtools,

‘ IGV 2.3 File Genomes View Tracks Regions GenomeSpace Help

BaOaBmis . R— n— Run Batch Script...
Human hgl9 chr7 v n x GCo
l | 2 " Find Motif... L
BLAT ...
222 P13 2 P Combine Data Tracks ; pia2
Gitools Heatmaps >
BEDTools >
| 1
L N 2 T —— ___ igvtools —— N— WOVRN - NN - T— e SO0 o
Command | Sort :) @ d | Index :)
Input File !/Users/jihyekim/NextGenSequencing/TUXEDO/CANB7640/samplel.bam [ Browse J Input File /Users/jihyekim/NextGenSequencing/ TUXEDO/CANB7640/samplel.sorted.bam [ Browse ]
Output File‘/Usersljihyekim/NeleenSequencinngUXEDO/CANB7G40/samplel.soned.bam [ Browse J Output File Browse
Genome  hgl9 Browse Genome  hgl9 Browse
 TDF and Count options  TDF and Count options
Zoom Levels 7 02 Zoom Levels 7 s
Window Functions Min Max v Mean Median Window Functions Min Max v/ Mean Median
2% 10% 90% 98% 2% 10% 90% 98%
Probe to Loci Mapping Browse Probe to Loci Mapping Browse
Window Size 25 Window Size 25
Extension Factor Extension Factor
Count as Pairs Count as Pairs
[ Sort Options [ Sort Options
Temp Directory| | [ Browse | Temp Directory Browse
Max Records 500000 | Max Records 500000
Close Run Close Run

Messages

Messages

1300000 records processed
1400000 records processed
1500000 records processed
1600000 records processed
1700000 records processed
1800000 records processed
1900000 records processed
2000000 records processed
2100000 records processed
Done

1300000 records processed
1400000 records processed
1500000 records processed
1600000 records processed
1700000 records processed
1800000 records processed
1900000 records processed
2000000 records processed
2100000 records processed
Done




In IGV, File — Load from file — samplel.sorted.bam & sample5.sorted.bam
Type “EGFR” and go.
(Remember , we have Chr7 only)
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