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Tasks Performed:

Setup & Configuration of HPC and Create Conda environment to install AWS tool.

Build References on the HPC cluster and testing with built in data.

prepared samplesheet for each patient for pipeline execution

Extract and merge fusion genes using RStudio.

Biological interpretation of some fusion genes.
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What is Gene Fusion and Why it Matters?

Gene fusion is the process where two distinct genes are joined into a single gene.

This fusion creates a new, hybrid gene and a fusion protein with the combined

functions of the original two genes.

Many gene fusions are associated with different types of cancers. For example,

the BCR-ABL fusion gene is linked to chronic myeloid leukemia.

Understanding these fusions can help in developing targeted therapies.
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nf-core/rnafusion v4.0.0 Overview
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Cont'd...
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Results

# Check combined table

print(dim(merged_fusion_table))

## [1] 919   8

Preview of Merged Fusion Table

WT01 CTSC--RAB38 ["Mitelman","FusionGDB2"] false true false 1 0.417

WT01 CTBS--GNG5 ["Mitelman"] false true false 1 0.417

WT01 SIDT2--TAGLN ["Mitelman"] false true false 1 0.417

WT01 CTNNBIP1--CLSTN1 ["Mitelman","FusionGDB2"] false true false 1 0.417

WT01 NCOR2--UBC ["Mitelman","FusionGDB2"] false true false 1 0.417

WT01 UBE2E1--HNRNPC [] false true true 2 0.333

WT01 VSTM5--SNORC [] false true true 2 0.333

WT01
ENSG00000286129-

-IGLL5
[] false true false 1 0.167

WT01 IGH@--IGHV4-4 [] false true false 1 0.167

WT01
BOLA2-SMG1P6--

SMG1
[] false true false 1 0.167

Patient_ID Fusion_gene Found_in_DB arriba fusioncatcher starfusion Tools Fusion_Ind
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Count the number of fusion genes per patient

Patient_ID Total_Fusions

WT01 53

WT02 65

WT03 101

WT04 77

WT05 146

WT06 73

WT07 156

WT08 98

WT09 64

WT10 86
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Diagrammatic Illustration
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Count number of fusion genes detected by each tool per patient

WT01 5 35 11 0

WT02 2 59 2 2

WT03 8 89 1 1

WT04 0 76 1 0

WT05 14 127 5 0

WT06 5 58 9 0

WT07 14 137 3 1

WT08 4 78 16 0

WT09 7 56 1 0

WT10 1 84 1 0

Patient_ID Arriba_only FusionCatcher_only STARFusion_only Arriba+FusionCatcher Fusion
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How many of these gene fusions found in any database for each patient?

Known vs Novel Fusion Genes per Patient

WT01 6 47

WT02 8 57

WT03 13 88

WT04 14 63

WT05 20 126

WT06 11 62

WT07 20 136

WT08 11 87

WT09 12 52

WT10 10 76

known (In DB): Known fusions reported in fusion databases (e.g., Mitelman,

FusionGDB2).

Novel (Not in DB): Potentially novel or unreported fusions.

Patient_ID Known Novel
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How many gene fusions are shared between more than one patient?

## Total fusion genes found in more than one patient: 162

Fusion Genes Shared Between Multiple Patients

BOLA2-SMG1P6--SMG1 10
WT01, WT02, WT03, WT04, WT05, WT06,

WT07, WT08, WT09, WT10

CROCC--ENSG00000291072 10
WT01, WT02, WT03, WT04, WT05, WT06,

WT07, WT08, WT09, WT10

CTBS--GNG5 10
WT01, WT02, WT03, WT04, WT05, WT06,

WT07, WT08, WT09, WT10

ENSG00000291078--CIDEC 10
WT01, WT02, WT03, WT04, WT05, WT06,

WT07, WT08, WT09, WT10

HERC2--ENSG00000291003 10
WT01, WT02, WT03, WT04, WT05, WT06,

WT07, WT08, WT09, WT10

ENSG00000290928--SUZ12 9
WT01, WT02, WT03, WT04, WT05, WT06,

WT07, WT08, WT10

ENSG00000291117--PLEKHM1 9
WT02, WT03, WT04, WT05, WT06, WT07,

WT08, WT09, WT10

ENSG00000291136--RABGEF1 9
WT01, WT02, WT03, WT04, WT05, WT07,

Fusion_gene Patients Patient_List
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fusion_multi_tools <- merged_fusion_table %>%

  filter(Tools >= 2) %>%

  select(-Found_in_DB, -Fusion_Indication_Index)

# View result

print(fusion_multi_tools)

## # A tibble: 10 × 6

##    Patient_ID Fusion_gene            arriba fusioncatcher starfusion Tools

##    <chr>      <chr>                  <chr>  <chr>         <chr>      <dbl>

##  1 WT01       UBE2E1--HNRNPC         false  true          true           2

##  2 WT01       VSTM5--SNORC           false  true          true           2

##  3 WT02       NUTM2A-AS1--MINPP1     true   true          false          2

##  4 WT02       DNTTIP2--C1orf21       true   true          false          2

##  5 WT03       VPS33A--EIF3J          true   true          true           3

##  6 WT03       GOLM2--TRAF7           true   true          true           3

##  7 WT03       ENSG00000256861--EIF3J true   true          false          2

##  8 WT06       B4GALT1--BAG1          true   true          true           3

##  9 WT07       CPSF6--AOPEP           false  true          true           2

## 10 WT07       BBS9--BMPER            true   true          false          2
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chromosomal breakpoint information for some of common fusion genes

fusion genes position

CTBS--GNG5 1:84563257:-#1:84501970:

BOLA2-SMG1P6--SMG1 16:29454016:-#16:18879719:

CROCC--ENSG00000291072 14:106276942:-#14:106737420:

ENSG00000291078--CIDEC 3:10026041:-#3:9870069:

HERC2--ENSG00000291003 15:28196215:-#15:22587344:

ENSG00000290928--SUZ12 17:30709811:+#17:31947617:

ENSG00000291136--RABGEF1 7:66592257:-#7:66775227:
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Biological interpretation of some fusion genes.

CTBS--GNG5: is a chimeric gene (fusion transcript) formed by the fusion of the CTBS and

GNG5 genes.

Gene Components

Gene Function

CTBS
Encodes chitobiase, a lysosomal glycosidase that breaks down sugar chains on

glycoproteins.

GNG5
Encodes the gamma 5 subunit of G-proteins, involved in intracellular signaling

pathways regulating growth and metabolism.

Biological Role and Implications

Cancer Association: Promotes cell growth, invasion, stemness, and glycolysis in

glioblastoma cells.

Potential Biomarker: Its presence in tumors but not normal tissues makes it a

promising diagnostic and therapeutic target.

Functional Impact: Suggests reprogramming of cellular metabolism and enhanced

tumor aggressiveness. 14 / 15



Thank you!
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