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Background

Urothe“al ca rcinoma Progression to muscle invasive

disease

High rates of recurrence &

= Bladder cancer ™ malignant disease that
Newcastle disease virus (NDV)

develops from cells of bladder.
= Most common type is TCC or UCC that

account for 90% of cases (Dmitriy et al., 2016).
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NDV mediated oncolysis




Persistent infection




Failure of therapy




Expression of NDV genes in TCCSUPRPI cells

Acutely infected for 72 hpi TCCSUPPiI at passage 15
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Transcriptomics workflow

RNA sequencing workflow

@ Sample collection @ RNA extraction @ cDNA synthesis @ Library preparation

@ Computational analysis
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Ahmad et al., 2020



Uploading the raw datasets
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Email GEO

Scope: (Seff__+) Format: (HTML _+) Amount: (Quick #) GEO accession:
Series GSE140902 Query DataSets for GSE140902

Status Public on Nov 25, 2019

Title Transcriptome profiling data of urothelial cell carcinoma (UCC) persistently

infected with oncolytic Newcastle disease virus

Organism Homo sapiens

Experiment type  Expression profiling by high throughput sequencing

Summary Newcastle disease virus (NDV) is an avian virus that selectively replicates and

Overall design
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Enriched biological terms

kills many different types of cancer cells and is being developed for cancer
treatment. Our aim was to establish persistent infection in EJ28 and TCCSUP
bladder cancer cells and identify the dysregulated genes and disrupted
molecular pathways associated with persistent infection.

mRNA transcriptome profiles of bladder cancer cell lines persistently infected
with oncolytic Newcastle disease virus (NDV) AF2240 strain (EJ28Pi and
TCCSUPPi) and uninfected (control) EJ28 and TCCSUP bladder cancer cell lines
were generated in triplicate by deep sequencing using Illumina HiSeq 2000.

Ahmad U, Choy CS, De Ming C, Abdullah S, Yusoff K, Veerakumarasivam A
Has this study been published? Please login to update or notify GEO.

PRINAS543209 Transcriptome profiling data from persistently infected urothelial
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https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE140902

Bioinformatics — Analysis of transcriptomics data

umarahmad@umarahmad-VirtualBox:~$ 1s

TAATCAGCTACCTTTATCCCTAGCCCCCTGCGCCCCGCGCCCTTGGCA
TATGGTGAGGTCTGCTCTGGGTCCCTCGCCACCATGTACGTGAGC
RGTACCCTAGCTCCGTGCGCCACTCCGGCGGCCTCAACCTGGCGCH
AGTACCCGGACTACGGTGGTTACCACGTGGCGGCCGCCGLTGCTGC
FCCGCAGGGCCATCCTGGCCCACCGCGTACGGCGCCCCTCTCCGC
PGCGCTGCCGCAGCCAACGCGGTAGCCCACGGCCTCAATGGTH
AGCAGCCCCGCCGAATACCACGCACACCATCACCCGCATCATCAC
GCGCCTCCGGATTGCTGCAGACGCTCAACCCCGGCCCTCCAL
AGCTGTCCCCCAGCGGCCAGCGGCGAAACCTTTGTGAATGGA
pPGAAGCCAAGGTATGCGGTGCTGGGGCGCGCCCCTGGTCCCGLH
AGACAGGACAGGAGAAGGGACAAGGGGAGAAATATGGGGGTGC
GTATATTTGTGCCTCGCACCCCCAGGTTTGTTTAGGGCAGAAGAGT
ACCTCGTTGGCAACCTCGGGACCCCTTCGGAAGCTCCCGGTAGTGTC
AGCAGAATCGCGTCCTTTAGTTGGCTGCCACCAGCATTCCTTACACCH
GTGATTGGATTCCCTTGGCCGAGCCTACTCAACTTAGCTACCCACTCT

umarahmad@umarahmad-VirtualBox:~$ cd Share/
umarahmad@umarahmad-VirtualBox: $ 1s

BAB40370.1 lockdown-learning.Rproj Q9BYF1.txt testfile
BAB40370.1.fasta ‘'newfile ' Umar. txt
BAB40370.1.txt Q9BYF1l.fasta

umarahmad@umarahmad-VirtualBox: $ ]

KEEP
CALM

AND

TRY
CODING



Challenges in reproducibility in
omics experiments ?

e Non availability of raw data generated

e Authors mentioning scripts and code are available upon request
e Rewarding novel findings and undervalues negative results

e Lack of clear methodological description

e Difference in version of tools/packages

e Difference in operating system (e.g. Linux vs Windows)




To ensure reproducibility

Git version control and
Lab Notebook
Github/GitLab/Gitbucket repo oo

archive: figshare

——> Publication
GitHub repo: by project

(Automated)

| Lab Notebook website |

Kitzes et al., 2021

.Rmd
RStudio

Jupyter notebook/Rmarkdown -

repo layout: R package

(Interactive)

Docker archive: zenodo

documentation

Stages |, 11, 11l

Containers (docker, singularity,
biocontainers hitps://biocontainers.pro/)



https://biocontainers.pro/

Automate to make your research
more reproducible
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https://www.mkdocs.org/

Tips for automation

=
e |f your task is repetitive, develop a anI OW

shell script e.g. rna-seg-analysis.sh.

e Workflow management such as: [
Snakemake, WDL, Nextflow etc. & “ {Wd l}

docker

snakemake




Important skills for reproducibility
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Learn by doing

OREILLY"

Data Skills
p ra Ct i .Ca I —ee B
compu +in 5

g A1OF o
bl o I og IStS Vince Buffalo

HADDOCK « DUNN




Acknowledgement

= & ) Afric /
C = ‘T, SCIENCE COMMUNICATION ArXiv ’ 4
" HUB NIGERIA -
KEMENTERIAN SAINS,
TEKNOLOEI DAN INOVASI

Open Life Science
1oRTC

o § ISCN BATe

“ ——and Training Centre——
Open Science Community Nigeria

FERR,
1)

GENOMMALAYSIA SUNWAY gy

Malaysia Genome Institute UNIVERSITY




Need help in your NGS analyses &
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