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Pipeline Description - Abstract and Introduction

- Purpose: To find prognostic 
markers for colorectal 
cancer

- Describes impacts of CRC
- Widespread in Europe and USA 

- Epigenetics could be a cause 
for CRC

- Prognostic markers could 
save lives



Pipeline Description - Methods

1) Analysed GEO and TCCGA 
datasets

2) Created PPI networks and 
looked at survival data

3) screened candidate hub genes 
to see their miRNAs and 
lncRNAs

4) Constructed ceRNA network
5) Understood the function of 

each of the genes 
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Pipeline Description - Results

- Enriched significant GO 
terms and the KEGG pathway
- DNA replication and mitotic 

nuclear cell division

- 9 hub genes were found 
after DAVID, survival 
rates, and PPI networks

- 13 miRNAs and 29 lncRNAs 
were linked to the 
potential  prognostic 
markers



Pipeline - Discussion

- Research was important because it had the ability to 
improve gene therapy

- MFAP5, which was the potential prognostic marker, was 
also dysregulated in other cancers 

- Ends by saying more studies are needed to understand the 
interaction between MFAP5, miR-200b-3p, and AC005154.6



Missing Information 

- Big data set, but not very 
diverse 
- Does not mention that 

all the samples were 
from Switzerland 

- Epigenetics could have 
made it so the research 
ignored additional 
potential prognostic 
genetic markers 



Visualising dataset GSE21510



Hierarchical Clustering



Volcano Plot



Significant GO Terms

- Most genes are 
involved in the 
receptor ligand 
activity 

- The cells 
affected by CRC 
probably have  
dysfunctional 
receptors for 
ligands



Challenges Throughout the Internship



Challenges - QCReport

- In order to perform quality control, our team used the 
QCReport which generated a 6 pages report on our data
- Output was approximately 430 KB
- Needed to  wait a couple minutes for the report to 

generate
- If we tried opening the file too early, it became 

corrupted 
- Collaboration with the team helped solve this 



Challenges - RLE and NUSE Scores Histograms

- RLE and NUSE scores helped 
assess the quality of the 
dataset

- At first, I created a histogram 
of all the scores 

- After researching more about 
RLE and NUSE scores, I managed 
to create a histogram of only 
the medians 



Challenges  - Limma 

- Had trouble with lmFit() function
- Kept using dataframes with different row and column 

dimensions 
- Was not sure how to make the data frames the same 

size 
- Solved by setting the design rows as the same 

number of columns in the genotype dataset 
- Office hours was helpful in solving this problem



Things I Learned From the Internship



How to Collaborate With Others

- Met with both the Gene Team and my smaller group 
- Gene Team meetings 

- how to ask questions and contribute ideas in a large 
group 

- Went to bonding events such as happy hours where we 
played games and talked 

- Small group meetings 
- Made connections with my team members 
- Learned how to help others and how to ask for help



Technical Skills

- RStudio and R 
- Libraries such as affyQCReport, pheatmap, GEOquery, and ggplot2
- Learned how to make the following graphs: 

- Volcano plot
- Dot plots 
- Bar plot 
- Heat Map 

- Learned how to make the following analysis: 
- Normalisation 
- Quality control 
- Metadata 
- KEGG Analysis 
- Find the Significant Gene Ontology terms 



Proposed Project for The Future - http://acgt.cs.tau.ac.il/promo/

- PROMO (Profiler of Multi-Omic data)

- Tool for analysing genes 

- Gives datasets for different types of cancer 

- Can create hierarchical clustering graphs, barplots, 2D 

and 3D PCA graphs, and survival analysis



Three Achievements

1) Created volcano plots for 

normalised data and 

unnormalised data from 

both datasets 

2) Created barplots for the 

median RLE and NUSE scores 

3) Created a dotplot for the 

KEGG Analysis 



Interest in Bioinformatics 
- Learned about how data 

visualisation can give us huge 
insights into a genotypic 
dataset 
- Quality control 
- Analysis of the genes function and 

expression 

- This information can help 
thousands of people

- Pursuing bioinformatics allows 
me to explore both engineering 
and biology 



Thank you for listening!


