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ABSTRACT

The report in genetic analysis contains briefly explained chapters
which explains my Project .

The content of all chapters explain the practical works and the
Through data analysis tools through laboratory work .

This project focused mainly on the Genetic Data Analysis on the Acral
Lentignious Melanoma . A large gain of knowledge on the Analysis
related assays was achieved during the period of Project . The
principle, working and interpretation of the data for various
sophisticated equipments were learnt.

The report gives a brief on the how gene data is retrieved , handling,
extracting the data regarding the genes Structural analysis . Which is
followed by a deep explanation on the why only these gene are mainly
affecting for this disease and , ratios Network statistics , Pathways ,
Different process ,GDA summary results . Also, the experience gained

by visualising 2D and 3D Structures has also been explained briefly.
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CHAPTER 1

INTRODUCTION

1.1 OVERVIEW OF THE REPORT

In the recent years due to acral lentignious melanoma the death rate is increased
to 21 % to 24%. Well it is caused only to 2- 4% of the entire melanoma patients but
the death rate is high when compared to other melanoma. which is getting
increased day to day well the ALM is known as Acral lentiginous melanoma (is a
type of malignant melanoma. Malignant melanoma is a form of skin cancer that
happens when the skin cells called melanocytes become cancerous.Melanocytes
contain your skin color. In this type of melanoma, the word “acral” refers to the
occurrence of the melanoma on the palms or soles.The word “lentiginous” means
that the spot of melanoma is much darker than the surrounding skin. It also has a
sharp border between the dark skin and the lighter skin around it. This contrast in
colour is one of the most noticeable symptoms of this type of melanoma.ALM is
the most common type of melanoma in people with darker skin and those of Asian
descent.

A tumour will continue to grow and spread until its removed.Unlike other forms of
melanoma, acral lentiginous melanoma is not associated with excess sun
exposure. It's believed that genetic mutations contribute to the development of
acral lentiginous melanoma.

The easiest ways to describe the acral lentignious melanoma is based on these
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2.1 ACRAL LENTIGNIOUS MELANOMA

Acral lentiginous melanoma (ALM) may be a distinct variant of melanoma with a
predilection for the soles, palms, and nail beds. This melanoma has characteristic
histologic features, and its biologic behavior is analogous thereto of nodular
melanoma. It occurs predominantly within the sixth, seventh, and eighth decades
of life, with a peak incidence within the seventh decade for males and within the
sixth decade for females. Diagnosis of ALM during the radial growth phase is
usually difficult, and it's going to not be recognized initially, but treatment during
this phase offers a superb prognosis. there's a high incidence of regressive
changes and desmoplasia in ALM, these changes, along side the anatomic
peculiarities of nail beds, palms, and soles as compared with other skin areas,
make it difficult to work out the Clark’s level and to live the depth of invasion. Wide
local excision with lymph gland dissection is suggested for subungual melanomas
measuring quite 1.00 mm and for lesions showing severe regression. Volar
melanomas but 1.00 mm deep and people within the radial growth

phaswitminimainvasion require only wide local excision.
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TERT GENE

In Acral melanoma, the telomerase polymerase (TERT) promoter mutations, that

have emerged because the prominent somatic alterations, accompany the
markers of poor patient outcome . together with BRAF/NRAS mutations, the
noncoding TERT promoter mutations in primary tumors were shown to end in poor
disease-free and melanoma-specific survival . The extension of the study to live
the effect of individual TERT promoter mutations, unexpectedly, resulted within the
discovery that the less frequent -138/-139CC > TT tandem mutation related to the
worst disease-free and melanoma-specific survival in stage | and stage Il patients.
Of the three main TERT promoter alterations, the presence of the -146C > T
mutation in tumors had the smallest amount effect on patient survival. The effect of
the -138/-139CC > TT tandem mutation was particularly enhanced together with
the BRAF/NRAS mutations

WRN GENE

The elevated risk of melanoma in WS provides a striking example of bizarre
histology. The melanoma seen in WS patients is exclusively acral lentigenous
melanoma (ALM), a relatively rare melanoma subtype that arises on the palms
and soles, or in mucosa of the cavity or esophagus. the danger of ALM is most
clearly elevated in Japanese WS patients. this means the existence of patient- and
population-specific modifiers for ALM within the absence of WRN function. A final
expression of elevated cancer risk and predisposition in WS is that the occurrence
of multiple tumors: there are numerous reports of multiple, concurrent, or
sequential neoplasms of various histology; for instance , thyroid carcinoma and
osteosarcoma, with up to 5 neoplasms having been reported in individual patients.
Estimates of the increased risk of neoplasia in WS patients range from ~30-fold
elevated overall lifetime risk across all tumor types to ~ 1000-fold elevated risk for

acral lentiginous melanoma
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BRAF GENE

BRAF variants play a smaller role in acral melanoma (10%-35% of cases). Both
typical V60OE and other mutations (eg, V600L) are reported. Alternative BRAF
mutations to V60OE occurred in 5% of cases during a recent study. A molecular
sub classification of acral melanoma supported BRAF mutation was proposed:
acral melanoma with typical BRAF mutations observed in cutaneous melanoma,
potentially aware of BRAF inhibitors; and acral melanoma with non-BRAF
mutations with other potentially actionable targets. This study also found that acral
melanomas with BRAF mutations were less likely to be of the acral lentiginous

melanoma subtype.

KIT GENE

The presence of various clones within an equivalent tumor seems to influence the
aggressiveness of tumors. Patients with mutations within the KIT gene have
shown an honest response to tyrosine kinase inhibitor therapy. We tested the
hypothesis of intra tumor heterogeneity through analysis of KIT gene mutations in
ALM and determined the correlation between KIT mutations and demographic,
clinical, and histopathological variables. Twenty-five ALM samples were examined.
We selected up to four different regions per tumor for sequencing by the Sanger
method for analysis of KIT gene exon 11 and exon 13 mutations. Advanced lesions
were predominant, and therefore the main histopathological characteristics of
lesions were Breslow index >4.0 mm No significant correlations between
histopathological variables and either KIT mutations or intra tumor heterogeneity
were observed. The hypothesis of intra tumor heterogeneity of KIT gene mutations

in acral lentiginous melanoma was supported.
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KRAS GENE

Recent approaches awaken the hope to use KRAS inhibition (KRASI) as a clinical
tool. during this study, we identified wild-type KRAS as a completely unique
therapeutic target in melanoma. KRASI functions synergistically with BRAF
inhibition to scale back melanoma proliferation and to induce apoptosis
independently of BRAF mutational status. Moreover, acquired resistance to BRAF
inhibitors in melanoma depends on dynamic regulation of KRAS expression with
subsequent AKT and extracellular-signal regulated kinase activation and may be
overcome by KRASI. this means KRASI as novel approach in melanoma-alone or

together with other therapeutic regimes.

CDKN2A GENE

Deletions within the 9p21 region where the CDKN2A gene is found are widely
detected . However, other genes from this region might be implicated in melanoma
since retention of the CDKN2A locus has been found in tumours with deletions at
one or each side of CDKN2A . Other reported aberrations include large
amplifications of 12q, 7q or 20q and gains localized at 5p15, 11913, 11914 and
22911-13

9p21 alterations were detected in 69% of tumours, one sample did not yield a
result . Whilst five tumours carried focal deletions of CDKN2A, CDKN2B and/or
MTAP, 6 showed loss of the 9p21 region. No mutations were detected in CDKN2A.

H3P10 GENE
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Malignant transformation and metastatic spread are known to be mediated by both
genetic abnormalities[1] and epigenetic alterations.[2] Epigenetic's, defined as
heritable change in organic phenomenon occurring independent of changes in
primary DNA sequence, is strongly implicated within the underlying mechanisms of
cancer progression.[3] Microenvironment-mediated epigenetic regulation of
cancer-related organic phenomenon through DNA methylation, histone
modification, and chromatin compartments is now believed to require part during a
broad spectrum of cancer behaviors starting from initiation to phenotypic
alteration.[4] Histone modifications, including methylation, phosphorylation, and
acetylation are covalent post-translational modifications to histone proteins. These
modifications allow histones to change the structure of chromatin, leading to
transcriptional activation or repression, that affect changes in cell behavior. for
instance , histone H3 lysine 4 di tri- methylation (H3K4me2/3) and histone H3
acetylation (H3ac) are generally related to gene activation,[5] whereas H3K27me,

which marks active cis-regulatory elements, is related to gene inactivation

SLN GENE

Microarray experiments were performed to screen SLN genes in recurrence (N =
39) versus non-recurrence (N = 58) groups within the training dataset. Quantitative
reverse-transcriptase polymerase chain reaction (RT-PCR) assay was applied to
verify the expression of selected SLN genes, which were further verified using an
independent validation cohort (N = 30). Area under the receiver operating
characteristic function (AUC) was calculated to guage prognostic accuracy of the
chosen SLN gene panel, and therefore the prognostic value of our SLN gene
signature was also compared with the present American Joint Committee on

Cancer (AJCC) staging system.

We identified two SLN genes (PIGR and TFAP2A) that provided high prognostic
accuracy in SLN-positive melanoma patients (AUC = 0.864). These two SLN
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genes, along side clinicopathological features, can differentiate the high- and low-

risk groups in node-positive melanoma patients during this cohort.

PTEN GENE

Phosphatase and tensin homologue (PTEN) may be a tumor suppressor located
on chromosome 10qg23.3 that encodes the protein PTEN, which dephosphorylates
lipids and proteins, therefore inhibiting the PI3K pathway. PTEN regulates cell
growth and survival through Akt-dependent and -independent pathways; formation
of tumor cells is related to alterations of PTEN acting within the Akt-independent
pathway, although Akt could also be involved indirectly as well3. Akt may be a
protein kinase B that functions as a signaling molecule and receives a phosphate
group from PIP3; it phosphorylates proteins like Bad, caspase-9, and mdmz2, and
also accelerates degradation of p53, a tumor suppressor4. PTEN/PI3K/Akt also
promotes p53 translation and protein stability, suggesting that additional
mechanisms could also be involved within the Akt-mediated regulation of p53 in
tumors>S.

We have analyzed the degree of expression of PTEN, Akt, and p53 in several
sorts of acral melanocytic lesions including benign acral nevi, acral dysplastic nevi,
acral melanoma within the radial growth phase and acral melanoma with a vertical
growth component, and our results suggest a possible role of the above

mentioned proteins within the formation of acral melanoma.

PD1 GENE
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PD-L1 expression within the tumor immune microenvironment is recognized as
both a prognostic and predictive biomarker in patients with cutaneous melanoma,
a finding closely associated with its adaptive (IFN-y-mediated) mechanism of
expression. Approximately 35% of cutaneous melanomas express PD-L1,
however, the expression patterns, levels, and prevalence in rarer melanoma
subtypes aren't well described. We performed immunohistochemistry for PD-L1
and CD8 on 200 formalin-fixed paraffin-embedded specimens from patients with
acral Most studies in Acral melanoma patients that have examined the connection
between PD-L1 expression within the pretreatment TME and response to anti-
PD-1/PD-L1 have focused on conventional cutaneous melanoma, ie, melanoma
arising on hair-bearing, non-chronically sun-damaged skin. Approximately two-
thirds of those melanomas harbor BRAF mutations, and are most frequently
classified histologically as superficial spreading and nodular melanomasThe chi-
square test was wont to assess differences within the proportion of PD-L1(+)
tumors among all melanoma subtypes. The Kruskal-Wallis test was wont to
compare the amount of PD-L1 expression across all subtypes. The Fisher’s exact
test was wont to compare the proportion of samples with CD8+ T-cell infiltration in
PD-L1(+) and PD-L1(-) samples.

PDGFRA GENE

The incidence of melanoma is increasing worldwide. almost like KIT, PDGFRA
may be a type lll receptor tyrosine kinase (RTK) and a possible target for tyrosine
kinase inhibitors (TKIs), like imatinib and crenolanib, in cancer treatments. Genetic
mutations of PDGFRA are reported in many cancers, but its mutations in
melanomas haven't been well studied. Moreover, sensitivity of PDGFRA mutants
to TKIs has not been fully evaluated. Defined sensitivity of mutant PDGFRA to
TKIls might provide stratification criteria for patients with melanoma, who would

enjoy TKl-based targeted therapy. Our study demonstrates that PDGFRA
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mutations are detected during a small population of melanoma patients, primarily
in acral and mucosal melanomas. Our study suggests that a subgroup of patients
with melanoma harboring PDGFRA mutations may enjoy TKIs, casting new light
within the selection of melanoma patients sensitive to TKis, like imatinib and

crenolanib.

FASL GENE

melanoma cells expressing Fas ligand (FasL) could kill Fas-positive lymphocytes,
suggesting that FasL expression was an important factor for melanoma cell
survival in vivo . These findings led us to research apoptosis, and to
histochemically analyze involvement of Fas and FasL within the induction of
apoptosis, in human melanoma tissues. the odds of terminal deoxynucleotidyl
transferase-mediated biotin-dUTP nick end-labeling -positive melanoma cells and
of proliferating cell nuclear antigen-positive melanoma cells in melanoma tissues
were greater than those in melanocytes in uninvolved skin and nevus cells in nevi
tissues. The infiltrating lymphocytes around melanomas were also TUNEL positive.
Immune histochemistry revealed expression of Fas and FasL in melanoma cells
and lymphocytes, whereas no Fas or FasL expression was detected in normal skin
melanocytes and nevus cells. There was significant correlation between Fas-
positive indices and TUNEL indices in melanoma tissues. Moreover, TUNEL-,

Fas-, and FasL-positive indices of melanoma cells

HLA-DQA1 GENE
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The association of melanoma with HLA class Il loci is under extensive debate.
Different investigators have found discrepant results thanks to , a minimum of
partially , sample size, patient series heterogeneity, choice of control population
and differences within the techniques employed for the detection of HLA antigens

and alleles.

This study was designed to analyse the possible association of melanoma with
HLA class Il loci with reference to different clinic pathological factors and to
research other risk factors for melanoma susceptibility, like HLA homozygosity.
Patients and methods: HLA-DRB1, -DQA1 and -DQB1 genotyping was performed

for 117 eastern Spanish patients presenting with primary melanoma.

Although there have been no significant alterations within the phenotypic
frequencies of HLA-DQA1, -DQB1 or -DRB1 alleles in any subgroup of patients in
comparison with controls, patients exhibited a statistically significant increase in
HLA-DQA1 homozygosity rate. This DQA1 homozygosity-specific association was
particularly hooked in to some features in melanoma patients like light hair colour,
skin type | or Il, early age at diagnosis, absence of atypical naevi, or abscence of
atypical naevus syndrome phenotype (aetiological fractions about 10-20%).
Analysis of homozygosity for single DQA1 alleles showed an increased
homozygosity rate for DQA1*0505 and DQA1*0301 as compared with controls.
These DQAT1 alleles are in strong linkage disequilibrium with DQB1*0301 in white
populations, and DQB1*0301 homozygous individuals were significantly increased

in red in or fair-haired patients

HFM GENE

Subungual melanoma (SUM) may be a subgroup of HFM that arises from
structures within the nail apparatus. SUM is exceedingly rare, representing 0.7—
3.5% of all MMs in Caucasian populations, with an annual incidence of roughly 0.1
per 100 000 . These tumors develop totally on big toe and thumb. SUM seems to

be not associated with sun exposure, however, in Australian Melanoma Genome
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Project UVR signatures on acral melanomas occurred most often in subungual
parts . Both HFM and SUM seem to possess poorer survival outcomes comparing
to MMs of the opposite sites, with 5-year overall survival (OS) within the range 20—
60%, although ‘Lieberherr’s in meta-analysis reports 77%. Poor survival rates are

partially as a results of delayed diagnosis since frequent misdiagnosis .

SNIP1 GENE

This gene encodes a protein that contains a coiled-coil motif and C-terminal
forehead-associated (FHA) domain. The encoded protein functions as a
transcriptional coactivator that increases c-Myc activity and inhibits transforming
protein beta (TGF-beta) and nuclear factor kappa-B (NF-kB) signaling. The
encoded protein also regulates the steadiness of cyclin D1 mRNA, and should
play a task in cell proliferation and cancer progression. Mutations during this gene
are a explanation for psychomotor retardation, epilepsy, and craniofacial
dysmorphism (PMRED).SNIP1 (Smad Nuclear Interacting Protein 1) may be a
Protein Coding gene. Diseases related to SNIP1 include Psychomotor
Retardation, Epilepsy, And Craniofacial Dysmorphism and Benign Epilepsy With
Centrotemporal Spikes. Among its related pathways are TGF-beta Signaling
Pathway (WikiPathways) and Regulation of nuclear SMAD2/3 signaling. a crucial
paralog of this gene is SLC4A1APRequired for pre-mRNA splicing as component
of the spliceosome (PubMed:29360106). Down-regulates NF-kappa-B signaling by
competing with RELA for CREBBP/EP300 binding. Involved within the microRNA
(miRNA) biogenesis. could also be involved in cyclin-D1/CCND1 mRNA stability
through the SNARP complex which associates with both the 3'end of the CCND1
gene and its mMRNA

20



1.2 OBJECTIVES OF STUDY

1.2.1 GENERAL OBJECTIVE

To study the different types of genes which are associated for causing the Acral
lentignious melanoma cancer . Analysing different data and structural analysis for

which it is causing the main disease factor in homo sepians .

1.2.2 SPECIFIC OBJECTIVE

1) Genetic data extraction from DisGenet for acral lentignious melanoma

2) Statistical data analysis from Panther DB for the specific genes which are
retrieved from the DisGenet

3) Gene expression analysis from Network Analyst for the genes which produces
3d and 2d visualisation for the connected Genes

4) Protein - Protein interactions from STRING DB were used for construction pf
biological network for the given Genes

5) With the help of all associated data by concluding the specific genes which are

mainly causing the disease

1.3 HYPOTHESIS

_Learning all the network analysis and statistical analysis from the data base and

concluding the genes mainly which are affecting for the production of disease
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CHAPTER 3
METHODOLOGY

DisGeNET :

The comprehensive repositories of human gene-disease associations

DisGeNET contains a compilation of genes associated to diseases, that comes
from different publicly available databases: the Comparative Toxicogenomics
DatabaseTM (CTDTM), UniProt/SwissProt, the Cancer Genome Interpreter,
Orphanet, the Mouse Genome Database (MGD), PsyGeNET, Genomics England,
ClinGen, and therefore the Rat Genome Database (RGD). The variant-disease
associations in DisGeNET are annotated from ClinVar, the NHGRI-EBI GWAS
Catalog, and therefore the GWAS db. It also contains gene-disease, and variant-
disease associations retrieved using text mining approaches .

DisGeNET covers information on all disease areas (Mendelian, complex and
environmental diseases). With quite 400 000 genotype-phenotype relationships
from different origins integrated and annotated with explicit provenance and
evidence information, DisGeNET may be a valuable knowledge and evidence-
based discovery resource for Translational Research. DisGeNET is an open
access resource that creates available a comprehensive knowledge domain on
disease genes and different tools for his or her exploitation and analysis.
DisGeNET is out there through an internet interface, a Cytoscape plugin,[2] as
linked data for the Semantic Web, and supports programmatic access to its data.
These valuable set of tools allows investigating the molecular mechanisms
underlying diseases of genetic origin,[3] and are designed to support the info
exploitation from different perspectives and to satisfy the requirements of various
sorts of users, including the bioinformaticians, biologists and healthcare
practitioners. integration is performed by means of gene and disease vocabulary
mapping and by using the DisGeNET gene-disease association ontology as
described below (2.4).In DisGeNET, the info is grouped consistent with their type
and level of curation: CURATED (containing gene-disease associations from

human expert curated data sources), PREDICTED (containing gene-disease
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associations from animal model repositories), INFERRED (GDAs inferred from
HPO and from VDAs), and every one (containing CURATED, PREDICTED,
INFERRED, and data derived from text mining the biomedical literature). For the
up-to-date list and outline of knowledge sources available in DisGeNET, please
visit the DisGeNET Discovery Platform Website DisGeNET database integrates
over 400 000 associations between > 17 000 genes and > 14 000 diseases from
human to animal model expert curated databases with text mined GDAs from
MEDLINE employing a NLP-based approach.[4] The highlights of DisGeNET are
the info integration, standardisation and a fine-grained tracking of the provenance
information. the mixing is performed by means of gene and disease vocabulary

mapping and by using the DisGeNET association type ontology

c wopss oss
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||||||I

..........

PANTHER DB

The PANTHER (protein analysis through evolutionary relationships) arrangement

may be a large curated biological database of gene/protein families and their
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functionally related subfamilies which will be wont to classify and identify the
function of gene products.[1] PANTHER is a component of the Gene Ontology
Reference Genome Project[2] designed to classify proteins and their genes for
high-throughput analysis.

Proteins are classified consistent with family , molecular function, organic process
and pathway. it's one among the databases feeding into the ecu Bioinformatics
Institute's InterPro database.[4]—Application of PANTHER the foremost important
application of PANTHER is to accurately infer the function of uncharacterized
genes from any organism supported their evolutionary relationships to genes with
known functions. By combining gene function, ontology, pathways and statistical
analysis tools, PANTHER enables biologists to research large-scale, genome-wide
data obtained from the present advance technology including: sequencing,
proteomics or organic phenomenon experiments. Shortly, using the info and tools
on the PANTHER, users are going to be ready to

Obtain information a few particular gene of interest.

Discover protein families and subfamilies, pathways, biological processes,
molecular functions and cellular components.

Create lists of genes associated with a specific protein family/subfamily, molecular
function, organic process or pathway.

Analyze lists of genes, proteins or transcripts

The process for data generation is split into three steps:

Family Clustering

Pythologentic Tree Building

Annotation of Tree Nodes
GENE LIST ANALYSIS
This tab is chosen by default because this the foremost frequently used option.

you'll enter valid IDs within the box or upload a file, then select list type, choose

organism of interest and choose the sort of study .
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SEQUENCE SEARCH

By putting the protein sequence within the Sequence Search box, PANTHER will
search against a library of family and subfamily HMMs, and return the subfamily
that best matches the sequence. If you click on the subfamily name, it'll give some

details .

Keyword search

Entering an enquiry term within the keyword search box, PANTHER will offer you
the amount of records matching your keyword for genes, families, pathways and
ontology terms. you'll filter them by determining the species of interest or by
refining the search using other criteria. to look at the small print of the gene, you

want to click on the gene identifier.

BROWSE

Using this folder tab and by selecting the ontology you're curious about , you'll
browse different classification. it's also possible to pick quite one ontology; during
this case, the results will meet the standards from all the selections. you're ready
to see the association between ontology terms and PANTHER families,

subfamilies and training sequences.

a comprehensive network visual analytics platform for organic phenomenon
analysis
The data files you upload for analysis also as any analysis results, aren't

downloaded or examined in any way by the administrators .
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List(s) of genes or proteins: one or more lists of gene or protein IDs with optional
expression profiles. Each gene should be during a row. Please ask our example
data for more details.

Single organic phenomenon data table: a knowledge table containing expression
values gene/probe intensities from microarray, counts from RNA-seq saved as a
tab delimited document (.txt) with rows for features (genes/probes) and columns
for samples. The tab delimited file are often generated from any spreadsheet
program. More details are provided within the following sections.

Multiple organic phenomenon tables: organic phenomenon data from multiple
studies collected under similar conditions are often integrated during a meta-
analysis.

Network file: users can upload network files generated with a special software to
perform network visualisation in NetworkAnalyst. More details on network file
formats are provided within the corresponding questions below.

Short-read RNA-Seq fastq files: users can upload single or paired-ends RNA-Seq
fastq files and perform quality checking, trimming, mapping using well-established

Galaxy pipeline

NETWORKANALYST
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DIFFERENTIAL ANALYSIS

Limma may be a popular method for differential analysis that was first developed
for microarray differential analysis. It addresses the matter of low sample sizes
typical to whole-transcriptome studies by using the entire expression profile to
form more stable estimates of organic phenomenon variance. EdgeR and DESeq2
were both developed to research RNA-seq data. All three methods are well-
established and will give similar results. Please note:

EdgeR and DESeq2 are only designed for RNA-seq data and can be disabled for
microarray data.

Due to high computational resources required, DESeq2 are going to be disabled

when your dataset contain over 50 samples.

NetworkAnalyst currently offers three different approaches for module detection -
the WalkTrap, InfoMap, and Label Propagation algorithms. the overall idea behind
the Walktrap Algorithm is that if you perform random walks on a graph, a better
number of walks are more likely to remain within a gaggle of nodes that are highly
connected to every other because there are only a couple of edges that lead
outside of them. The Walktrap algorithm runs many short random walks and uses
the results to detect small modules, then merge separate smaller modules during
a bottom-up manner. The InfoMap Algorithm is additionally supported random
walks, which it uses to attenuate the hierarchical map equation for various
partitions of the network into modules. The Label Propagation Algorithm works by
randomly assigning a singular label to each node. On each iteration, node labels
are updated to match the one that the utmost of its neighbours has. The algorithm
converges when each node has an equivalent label because the majority of its

neighbours.

The networks are generated by first mapping the many genes/proteins to the
chosen underlying database. an enquiry algorithm is then performed to spot
proteins that directly interact with the uploaded genes/proteins.

The seeds and their interaction partners are returned to create the

subnetworks.This approach will typically return one giant subnetwork with multiple
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smaller ones. Most subsequent analysis is performed on the continent. Note,

networks with but 3 nodes are going to be excluded.

GSEA may be a statistical procedure that determines whether a predefined gene
set (GO, KEGG, etc) demonstrates statistically significant difference between two
groups. Taking as input an inventory of ranked genes and a gene set, it's at
whether the genes from the gene set are randomly distributed within the ranked
list or significantly enriched within the top and bottom extremes of the ranked list.
within the following schema, the gene set A is significantly enriched, while gene set
B represents a case where the genes are more randomly distributed. In contrast to
ORA, GSEA can detect weakly coordinated changes of organic phenomenon in
sets of functionally related genes because it's not limited by thedifficulty of losing

information when setting a threshold.

NetworkAnalyst -- a comprehensive network visual analytics platform for gene expression analysis
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’ Net\‘,(uk/\nu]yst a comprehensive network visual analytics platform for gene expression analysis
.
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STRING (Search Tool for the Retrieval of Interacting Genes/Proteins) may be a
biological database and web resource of known and predicted protein—protein
interactions.

The STRING database contains information from numerous sources, including
experimental data, computational prediction methods and public text collections.
it's freely accessible and it's regularly updated. The resource also serves to
spotlight functional enrichments in user-provided lists of proteins, employing a
number of functional classification systems like GO, Pfam and KEGG. the newest
version 11b contains information on about 24,5 million proteins from quite 5000
organisms. STRING has been developed by a consortium of educational
institutions including CPR, EMBL, KU, SIB, TUD and UZH.Contents

Usage
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Protein—protein interaction networks are a crucial ingredient for the system-level
understanding of cellular processes. Such networks are often used for filtering and
assessing genomics data and for providing an intuitive platform for annotating
structural, functional and evolutionary properties of proteins. Exploring the
anticipated interaction networks can suggest new directions for future

experimental research and supply cross-species predictions for efficient interaction

mapping .

Protein—protein interaction network visualised by STRING. during this view, the
color saturation of the sides represents the arrogance score of a functional
association

Features

The data is weighted and integrated and a confidence score is calculated for all
protein interactions. Results of the varied computational predictions are often
inspected from different designated views. There are two modes of STRING:
Protein-mode and COG-mode. Predicted interactions are propagated to proteins in
other organisms that interaction has been described by inference of orthology. an
internet interface is out there to access the info and to offer a quick overview of the
proteins and their interactions. Another possibility to access data STRING is to use
the appliance programming interface by constructing a URL that contain the
request.

Furthermore, STRING also store computationally predicted interactions from: (i)
text mining of scientific texts, (ii) interactions computed from genomic features,
and (iii) interactions transferred from model organisms supported orthology.

All predicted or imported interactions are benchmarked against a standard
reference of functional partnership as annotated by KEGG (Kyoto Encyclopedia of
Genes and Genomes).

Imported data

STRING imports protein association knowledge from databases of physical
interaction and databases of curated biological pathway knowledge (MINT, HPRD,
BIND, DIP, BioGRID, KEGG, Reactome, IntAct, EcoCyc, NCI-Nature Pathway
Interaction Database, GO). Links are supplied to the originating data of the

respective experimental repositories and database resources.
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Text mining

A large body of scientific texts (SGD, OMIM, FlyBase, PubMed) are parsed to look
for statistically relevant co-occurrences of gene names.

Predicted data

Neighbourhood: Similar genomic context in several species suggest an identical
function of the proteins.

Fusion-fission events: Proteins that are fused in some genomes are very likely to
be functionally linked (as in other genomes where the genes aren't fused).
Occurrence: Proteins that have an identical function or an event within the same
metabolic pathway, must be expressed together and have similar phylogenetic
profile.

Coexpression: Predicted association between genes supported observed patterns
of simultaneous expression of genes.

STRING may be a database of known and predicted protein-protein interactions.
The interactions include direct (physical) and indirect (functional) associations;
they stem from computational prediction, from knowledge transfer between
organisms, and from interactions aggregated from other (primary) databases.
Data Sources

Interactions in STRING are derived from five main sources:

% ff:i',: STR | N G Search Downloed Help My Data

Protgin by name
Protain by 3equence
Multiple Proteins by Names / |dentifiers
Multiple sequences
Protains with Values/Ranks NV
Orgenisms
Protain families ("COGs”)
Cxamples

Random entry



-meco D @ hefce
oo oe / 2 2 @vaﬂgd BioGRID, ...
Genomic (Conserved) E=sOMME.. Previous
Context High-throughput Co- Automated Knowledge in

Predictions Lab Experiments Expression Textmining  Databases
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CHAPTER 4
RESULTS AND DISCUSSION

DisGeNET

In The dash board by selecting diseases and giving the name Name: Acral

Lentiginous Malignant Melanoma; CUI: C0346037 :: and giving search giving the

results in different data
Name:

UMLS CUL:

Type:

Disease

MeSH Class:

MeSH:

OMIM:

Semantic Type:

Phenotypic abnormality:

Disease Ontology:

The different types of associations where produced namely

SUMMARY OF GENE - DISEASE ASSOCIATIONS
EVIDENCES FOR GENE - DISEASES ASSOCIATIONS
SUMMARY OF VARIANT - DISEASE ASSOCIATIONS
EVIDENCES FOR VARIANT - DISEASE ASSOCIATIONS
DISEASE MAPPINGS
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SUMMARY OF GENE - DISEASE ASSOCIATIONS

Disease Disease_id Gene |Gene_id| UniProt |e_Full_Na'oteln_Clal_diseases_l DSI_g DPI_g | pLI Foore qu EL_gda El_gda |N_PMIDs '_SNPs Jd{ First_Ref[Last_Ref

Acral Lent C0346037 TERT 7015 014746  telomeras Enzyme 703 0.374 0.846 0.99046 0.32 1 2 4] 2016 2017
Acral Lent C0346037 WRN 7486/ Q14191 WRN RecQ Enzyme 172 0.524 0.808 0.0000000 0.1 0 0

Acral Lent C0346037 BRAF 673 P15056  B-Raf prat Kinase 1228 0.31% 0.846 0.99995 0.08 1 8 2 2006 2019
Acral Lent C0346037 KIT 3815 P10721  KIT proto- Kinase 715 0.366 0.808 0.98087 0.04 1 4 0 2016 2020
Acral Lent C0346037 NRAS 4893 P01111  NRAS prot Enzyme m 611 0.3% 0.808| 0.49009 0.02 1 2 0 2016 2019
Acral Lent C0346037 CDKNZA 1029 P42771;Q¢ cyclin dependent kin 1314 0.3 0.885 0.39474 0.02 1 ya 0 2018 2019
Acral Lent C0346037 H3P10 11548271 H3 histone pseudogel 769 0.35 0.846 0.02 1 2 0 2018 2019
Acral Lent C0346037 LOC11080/ 11080626 TERT 5 regulatory re| 245 0.464 0.731 0.02 1 2 0 2014 2016
Acral Lent C0346037 SLN 6588 000631  sarcolipin 69 0.612 0.5 0.28701 0.01 1 1 0 2019 2019
Acral Lent C0346037 PTEN 5728 P60484  phosphata Enzyme 1349 0.305 0.923] 0.25651 0.01 1 1 0 2013 2013
Acral Lent C0346037 PLD1 5337/Q13393  phosphelipase D1 104 0.576 0.731/0.0000000 0.01 1 1 0 2003 2003
Acral Lent C0346037 PDGFRA 5156 P16234  platelet di Kinase 452 0.415 0.808 1 0.01 1 1 4] 2016 2016
Acral Lent C0346037 FASLG 356 P48023  Fas ligand Signaling 398 0.43 0.885 0.18345 0.01 1 1 0 2001 2001
Acral Lent C0346037 HLA-DQA1 3117|P01909  major hist Immune re 427 0.416 0.846  0.023947 0.01 1 1 0 1997 1997
Acral Lent C0346037 HFM 170474 Hemifacial microsom 22 0.722 0.385 0.01 0 1 0 2012 2012
Acral Lent C0346037 SNIP1 79753/ Q8TAD8  Smad nuclear interac 45 0.682 0.462 0.42167 0.01 1 1 0 2010 2010
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EVIDENCE FOR GENE - DATA ASSOCIATION

| Disease Pisease_id Gene |Gene_id [Score_gdabciation_T| Type priginal_DI/Sentence|

PMID PMID_Year

Acral Lent C0346037
Acral Lent C0346037
Acral Lent C0346037
Acral Lent C0346037
Acral Lent C0346037
Acral Lent C0346037
Acral Lent C0346037
Acral Lent C0346037
Acral Lent C0346037
Acral Lent C0346037
Acral Lent C0346037
Acral Lent C0346037
Acral Lent C0346037
Acral Lent C0346037
Acral Lent C0346037
Acral Lent C0346037
Acral Lent C0346037
Acral Lent C0346037
Acral Lent C0346037
Acral Lent C0346037
Acral Lent C0346037
Acral Lent C0346037
Acral Lent C0346037
Acral Lent C0346037
Acral Lent C0346037
Acral Lent C0346037
Acral Lent C0346037
Acral Lent C0346037
Acral Lent C0346037
Acral Lent C0346037
Acral Lent C0346037
Acral Lent C0346037

PLD1 5337
CDKN2A 1029
LOC110801 11080626
KIT 3815
FASLG 356
TERT 7015
NRAS 4893
H3P10 11548271:
BRAF 673
H3P10 11548271:
LOC11080( 11080626
PDGFRA 5156
BRAF 673
KIT 3815
BRAF 673
HFM 170474
BRAF 673
KIT 3815
BRAF 673
PTEN 5728
BRAF 673
HLA-DQA1 3117
KIT 3815
TERT 7015
BRAF 673
SLN 6588
BRAF 673
SNIP1 79753
TERT 7015
CDKN2A 1029
NRAS 4893
WRN 7486

0.01| AlteredExpression

0.02 |Biomarker
0.02 Biomarker
0.04|GeneticVariation
0.01|Biomarker
0.32 | GeneticVariation
0.02 |Biomarker

0.02 | AlteredExpression

0.08 GeneticVariation
0.02 |Biomarker
0.02 GeneticVariation
0.01|Biomarker
0.08| GeneticVariation
0.04 GeneticVariation
0.08 Biomarker
0.01|Biomarker
0.08| GeneticVariation
0.04| GeneticVariation
0.08 GeneticVariation
0.01|GeneticVvariation
0.08 GeneticVariation
0.01|Biomarker
0.04 | Biomarker

0.32 GenomicAlterations

0.08 Biomarker
0.01|GeneticVariation
0.08| GeneticVvariation
0.01|Biomarker
0.32|Biomarker

0.02 | AlteredExpression

0.02  GeneticVariation
0.1|Biomarker
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BEFREE
BEFREE
BEFREE
BEFREE
BEFREE
BEFREE
BEFREE
BEFREE
BEFREE
BEFREE
BEFREE
BEFREE
BEFREE
BEFREE
BEFREE
BEFREE
BEFREE
BEFREE
BEFREE
BEFREE
BEFREE
BEFREE
BEFREE
CGl
BEFREE
BEFREE
BEFREE
BEFREE
BEFREE
BEFREE
BEFREE
HPO

To elucida 12839565
Loss of ex| 30778854
In this stu« 24588324
We tested 31393283
We addres 11603392
<span clas 26709572
Novel stuc 29512974
Acral Spiti 29537991
BRAF mut: 26138035
Loss of ex| 30778854
<span clas 26709572
TERT prom 26709572
The KIT, N 23993026
TERT pron 26709572
TERT pron 26709572
Compared 22175696
In particul 16899595
However, | 29951919
<span clas 31021835
Only one ¢ 23993026
The mutat 25766129
Moreover,| 9174138
Novel stuc 29512974

Novel stuc 29512974
<span clas 30883783
In additior 29951919
We obtain 19759547
These fing 28373299
Acral Spiti 29537991
TERT pron 26709572

2003
2019
2014
2020
2001
2016
2019
2018
2015
2019
2016
2016
2013
2016
2016
2012
2006
2018
2019
2013
2015
1997
2019

2019
2019
2018
2010
2017
2018
2016



EVIDENCE FOR VARIANT GENE ASSOCIATION

| Disease Disease_id Variant | Gene | Gene_id Risk_alleleScore_vdabciation_Tpriginal_D{Sentence| PMID PMID_Year|

Acral Lent C0346037 |rs1134880 BRAF 673 0.02 GeneticVa BEFREE | The mutat 25766129 2015
Acral Lent C0346037 |rs1134880  BRAF 673 0.02 GeneticVa BEFREE |BRAF mutz 26138035 2015
Acral Lent C0346037 rs1219133 BRAF 673 0.02 GeneticVa BEFREE | The mutat 25766129 2015
Acral Lent C0346037 rs1219133 BRAF 673 0.02 GeneticVa BEFREE  BRAF muti 26138035 2015

SUMMARY OF VARIANT GENE ASSOCIATION

| Disease Pisease_id Variant | Gene |Gene_id [ diseases| DSI_v | DPl_vy | Chr |
Acral Lent/C0346037 rs1134880; BRAF 673 490 0.351 0.84|7
Acral Lent/C0346037 rs1219133'BRAF 673 480 0.354 0.84|7

DISEASE MAPPINGS

Ccul Disease Vocabulary Name in Vocabulary Code

Acral Lentiginous
0346037 Malignant DO acral lentiginous melanoma 6367
Melanoma

Acral Lentiginous
C0346037 Malignant HPO Acral lentiginous melanoma HP:0012060
Melanoma

Acral Lentiginous
C0346037 Malignant MONDOQ acral lentiginous melanoma (disease) 0003865
Melanoma

Acral Lentiginous
C0346037 Malignant NCI Acral Lentiginous Melanoma C4022
Melanoma

Acral Lentiginous
C0346037 Malignant NCI Acral Lentiginous Malignant Melanoma C4022
Melanoma

Acral Lentiginous
€0346037 Malignant NCI Adenocarcinoma TCGA
Melanoma

< 1-250f318results >
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Gene

TERT

WRN

BRAF

KIT

NRAS

CDKN2A

H3P10

LOC110806263

SLN

PTEN

PLD1

PDGFRA

FASLG

HLA-DQA1

HFM

SNIP1
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SUMMARY OF DISEASE DATA ASSOCIATION

Index_disease

Index_disease_id _[genes_indariants_in|

Associated_disease

Jated_disenes_assocjants_assofhared_ge|

Jlg  [value gerfared varii Jiv  Jalue varifliseaseid1]

Acral Lentiginous M C0346037
Acral Lentiginous M C0346037
Acral Lentiginous M C0346057
Aaal Lentiginous ¥ C0346037
Acral Lentiginous ¥ C0346037
Acral Lentiginous M CO346037
Acral Lentiginous M C0346037
Acral Lentiginous N C0346037
Acral Lentiginous M C0346037
Aaral Lentiginous ¥ C0346057
Auaal Lentiginous ¥ C0346037
Adaral Lentiginous ¥ C0346037
Acral Lentiginous M (0346037
Acral Lentiginous M C0346037
Acral Lentiginous M C0346037
Acral Lentigirous M C0346037
Aaal Lentiginous M C0346037
Adaral Lentiginous ¥ C0346037
Acral Lentiginous M C0346037
Acral Lentiginous M C0346037
Acral Lentiginous M 0346037
Acral Lentiginous M C0346037
Acral Lentiginous ¥ C0346037
Aaal Lentiginous M C0346037
Acral Lentiginous M C0346057
Acral Lentiginous M C0346037
Acral Lentiginous M C0346037
Acral Lentiginous M C0346037
Acral Lentiginous ¥ C0346057
Aaal Lentiginous ¥ C0346037
Aaral Lentiginous M C0346037
Acral Lentiginous M (0346037
Acral Lentiginous M C0346037
Acral Lentiginous M C0346037
Acral Lentiginous M C0346037
Adaral Lentiginous ¥ C0346057
Auaal Lentiginous ¥ C0346037
Adaral Lentiginous ¥ C0346037
Acral Lentiginous M C0346037
Acral Lentiginous M 0346037
Acral Lentigirous M C0346037
Adral Lentiginous ¥ C0346037
Aaal Lentiginous M C0346037
Acral Lentiginous M C0346037
Acral Lentiginous M C0346037
Acral Lentiginous M C0346037
Acral Lentiginous M C0346037
Acral Lentiginous M C0346057
Acral Lentigirous ¥ C0346037
Aaral Lentiginous ¥ C0346037
Acral Lentiginous M (0346037
Acral Lentiginous M C0346037
Acral Lentiginous M C0346037
Acral Lentiginous M C0346057
Adaral Lentiginous ¥ C0346057
Aaral Lentiginous ¥ C0346037
Acral Lentiginous M (0346037
Acral Lentiginous M C0346037
Acral Lentiginous M C0346037
Acral Lentiginous M C0346037
Acral Lentiginous M C0346037
Aual Lentiginous ¥ C0346037
Adaral Lentiginous ¥ C0346037
Acral Lentiginous M C0346037
Acral Lentiginous M C0346037
Acral Lentiginous M C0346037
Acral Lentiginous M C0346037
Adral Lentiginous ¥ €0346037
Acral Lentiginous ¥ C0346037
Acral Lentiginous M CO346037
Acral Lentiginous M C0346037
Acral Lentiginous M C0346037
Acral Lentiginous M C0346037
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0 |Abdomen distended

0 |Abdominal Pain

0 |Congenital Abnormality

0 [Mulliple congenilal anomalies
0 |Spontaneous abartion

0 Acquired Immunodeficiency Syndrame
0 Acrokeratosis

2 | Acromegaly

0 |Acute pancreatitis

0 |Acute periodentitis

0 |Addison Disease

1 |Adenocarcinoma

0 Adenofibroma

2 |Adenoma

0 |Adenosarcoma

0 |Adenovirus Infections

2 Adjusunent Disorders

0 | Tumors of Adrenal Cortex

0 |Adrenal Gland Neoplasms

0 |Primary Mye.ofibrosis

0 | Agranulocytosis

0 |AIDS related complex

0 |Alopecia

0 |Alopecia Areala

0 |[Extrinsic allergic alveolitis

0 Alzheimer's Disease

2 |Ameloblastoma

0 |Amyotrophic Lateral Sclerosis
0 |anaphylaxis

1 |Anaolasia

0 |Anemia

0 |Aplastic Anemia

0 Cooleys anemia

0 |Congenital dyserythropoietic anemia
0 |Anemia, Hemolyzic

0 |Autoimmune hemolytic anemia
0 /Aneimia, Macrocylic

0 Refractory anemias

0 Refractory anaemia with excess blasts
0 |Angina Pectoris

0 |Angioid Streaks

0 |Aniridia

0 Anisumelropia

0 |Anorexia

0 Anoxia

0 Anthracosis

2 |Anthrax disease

0 |Anus Neoplasms

0 Anxiety

0 Anxiety Disorders

0 |Aortic Aneurysm

0 Aortic coarciaticn

0 |Aortic Valve Insufficiency

0 |Aortic Valve Stenasis

0 |Arnold Chiari Malformation

0 |Cardiac Arrhythmia

0 |Arterasclerosis

0 |Arteriavenous fistila

2 |Congenital arter:avenous malformation
2 |Arthralgia

0 Arthritis

0 |ArLhritis, Psorialic

0 Rheumatotd Arthritis

0 Ascites

0 |Asphyxia Naonatorum

0 |Asthma

0 |Astigmatism

2 |Astrocytora

0 |Ataxia

1 Araxia Telangiecrasia

0 Atheroscleresis

0 |Atrial Fibrillation

0 |Child attention deficit disorder

€C000731
€C000737
€C000768
€C000772
CC000786
Coo017s
0001202
€C001206
C€C001339
C€C001342
C€C001403
CC0014°8
Co0n422
C€C001430
CC001442
CC001486
CC001546
CC0016°8
Co0n1624
€C0o018°5
C€C001824
C€C001857
€C002170
€C0o02171
0002390
C€0002395
€C002448
€C002736
€C002792
€C002793
€C002871
0002874
€0002875
€C002876
€C002878
€C002880
€C002886
C0002893
0002894
€C002962
€C002982
€C003076
€C003081
CC003123
0003130
CC003165
C€C003175
CC003463
CC003467
CC003469
C0003a86
CC003492
€C003504
€C003507
€C003803
C€C0038° 1
CO003850
CO003855
€C003857
C€C003862
CC003864
€C003872
CC003873
0003962
€C004045
€C0040%96
CC004106
CC0041°4
CC004134
0004135
CO004153
€C004238
C€C004269
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PANTHERDB

Well with the help of DisGeNET gene data were retrieved in which the 16 different

kinds of genes which were associated in the acral lentignious melanoma .

In the panther db we need to give all the gene id or names which taken from
DisGeNET

In the select organism we should give HOMO SAPIENS

And in the select analysis we should select what kind of chart we need to produce

as output
And Submit

In the Panther db out of 16 genes which were taken from DisGeNET only 14

genes are mapped
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Mapped IDs

FASLG

TERT

SNIP1

SLN

CDKNZA

HLA-DQA1

PLD1

BRAF

HLA-DQA1

NRAS

KIT

PDGFRA

PTEN

WRN
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Molecular Function

PANTHER BAR CHART
Pie Chart Cxport

Features:

= Mouse-over bar chart category to see category name and statistics

=~ Click on a bar chart category to drill down to child categories

= Click on charl legend link to retrieve gene list for each calegory

= Click on a color key in chart legend to choose your favorite color for the category NEW!

Select Ontology: [ Molecular Function V| View: [100% W |

PANTHER GO-Slim Molecular Function
Total # Genes: 14 Total # function hits: 13

Click to get gene list for a category:

M binding_(GO:0005488)

W catalytic activity (GO:0003824)

™ molecular transcucer activity (GO:0060089

Web
‘ Colors by
Color picker powered by % VisiBone

Category

**Chart tooltips are read as: Category name (Accession): # genes; Percent of gene hit
against total # genes; Percent of gene hit against total # Function hits
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Cellular Component

PANTHER BAR CHART
Pie Chart Export

Features:

Mouse-over bar chart category to see calegory name and slatistics

Click on a bar chart calegory to drill down to child calegories

Click on chart legend link to retrieve gene list for each category

Click on a color key in chart legend to choose your favorite color for the category NEW!

Select Ontology: [Cellular Component | View: [ 100% v
PANTHER GO-Slim Cellular Component
Total # Genes: 14 Total # component hits: 16

S
e
7
6
@ 5 Click to get gene list for a category:
b cellular anatomical entity (GO:0110165)
K] M |ntracellular (GO:0005622)
4 M protein-containing_complex (GO:0032991)
Web
3 ) Coiors by
Color picker powered by "% - | VisiBone
2
1
0

Category

**Chart tooltips are read as: Category name (Accession): # genes; Percent of gene hit
against total # genes; Percent of gene hit against total # Component hits
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Protein Class

PANTHER BAR CHART
Ple Chart Export
Features:
» Mouse-over bar chart category 1o see calegory name and slalistics
» Click on a bar chart category to drill down 10 child categories
» Click on chart legend link to retrieve gene list for each category
» Click on a coler key in chart legend to choose your faverite color for the category NEW!
Select Ontology: [Protein Class V] view: [100% v |
PANTHER Protein Class
Total # Genes: 14 Total # protein class hirs: 11
3

Genes

-

Category

**Chart tooltips are read as: Category name (Accession): # genes; Percent of gene hit
against total # genes; Percent of gene hit against total # Protein Class hits

Click to get gene list for a category:

M metabolite interconversion enzyme (PC00262)
M nucleic acid metabolism protein (PCO0171)

™ protein medifying enzyme (PC00260)

M protein-binding activity modulater (PCON095)

W transmembrane signal receptor (PC00197)

2 M defense/immunity proteln (PCOD09Q)
transmembrane si ©
Web
. Colors by
I I Color picker powered by "%~  VisiBone
o - B

Biological process

PANTHER BAR CHART
Pie Chart Export

Features:

» Mouse-over bar chart category to see category name and statistics
» Click on a bar chart category to drill down to child categories
» Click on chart legend link to retrieve gene list for each category

= Click on a color key in chart legend to choose your favorite color for the category NEW!

Select Ontology: | Biological Process V| View: [100% W
PANTHER GO-Slim Biological Process
Total # Genes: 14 Total # process hits: 38

9 -

g
7
6

.

)

,

.

i I II

| O 1l B

Category

Genes

**Chart tooltips are read as: Category name (Accession): # genes; Percent of gene hit
against totzl # genes; Percent of gene hit against total # Process hits

Click to get gene list for a category:

M biological regulation (GO:0065007)

M cellular process (GO:0009987)

M developmental process (GO:0032502)

B immune system process (GO:0002376)

M |ocalization (G0:0051179)

M |ocomotion (GC:0040011)

B metabolic process (GO:0008152)

M multicellular organismal process (GO:0032501)
response to stimulus (GO:0050896)

M signaling (GO:0023052)

Web
Colors by
Color picker powered by "~ " VisiBone



Pathway

PANTHER BAR CHART
Ple Chart Export

Features:

Mouse-over bar charl calegory lo see calegory name and slalislics

Click on a bar chart calegory lo drill down to child calegories

Click on chart legend link fo retrieve gene list for each category

Click on a color key in chart legend to choose your favorile color for the category NEWI!
Select Ontology: [ Pathway V]| View:[100% V]

PANTHER Pathway
Total # Genes: 14 Total # pathway hits: 43

Click to get gene list for a category:

4 M Angiogenesis (P00005)

B Apoptosis signaling_pathway (P00C06)

M B cell activation (PO0010)

B CCKR signaling map (P06959)

B EGF receptor signaling_pathway (P00018)
FAS signaling_pathway (P00020)
FGF signaling pathway (P00021)
Hypoxia response via HIF activation (PO0030)

w

Insulin/IGF pathway-protein kinase B signaling_cascade (F00033)

Integrin signalling_pathway (P00034)
M Interleukin signaling nathway (P00036)
W PDGF signaling pathway (P00047)
M P13 kinase pathway (P00048)
M Ras Pathway (P04393)
B T cell activation (PC0053)
B TGF-beta signaling_pathway (PO00S52)
B p53 pathway feedback loops 2 (P04398)
M 53 pathway (PO0059)

Category il by
Color picker powered by “# - " VisiBane

Genes

N

-

o

**Chart tooltips are read as: Category name {Accession): # genes; Percent of
gene hit against total # genes; Percent of gene hit against total # Pathway
hits

About Release Information | Contact Us | System Requirements | Privacy Policy | Discdaimer

® Copyright 2021 Paul Thomas All Rights Reserved.
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NETWORKANALYST

It is a comprehensive network visual analysis platform for gene expression

analysis

In the interface of the network analyst through five different types we can give data

input to it

1)GENE LIST INPUT : starting from a list of gene ids with optional expression
values

2) GENE EXPRESSION TABLE : starting from a single count table (RNA seq ) or
intensity table (micro array )

3) NETWORK FILE : Starting with a network file (Sif ,graphml , json )

4)RAW RNA - SEQ DATA : uploading RNA seq fastq files to our galaxy server for
mapping & Quantification

5)MULTIPLE GENE EXPRESSION TABLES : Starting with several gene

expression tables for meta analysis

In these | used Gene list input

In organism select HOMO SAPIENS

In the Set Id type select OFFICIAL GENE SYMBOL

In the given gene list we should keep the selected genes from DisGeNET

After uploading

The analysis overview will get appear

In the network mapping select any kind of interaction in my study | used Generic
PPi (Imex INTERACTOME )

The mapping overview will get appeared in which the networks appears in my

case 3 sub networks appeared
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NETWORK ANALYST INTERFACE

NetworkAnalyst -- a comprehensive network visual analytics platform for gene expression analysis

# Home ? FAQs ™ Tutorials @ Gallery W Updates X Resources & Contact 2 Account v

S

Starting from a list of gene o - Multiple Gene Starting with several gene
IDs with cplicnal expression B Expression Tables expression fables for meta-
values analysis
Network File
Starting with a network flle
(sif, graphml, jscn)
Starting from a single ccunt Gene Expression Uploading RNAseq fastq fles
table (RNAseq) or intensity Table RAEN Seg Data to our Galaxy sarver for

table (micrcarray) . ' mapping & quantification

Xia Lab @ McGill (last updated 2021-02-18)
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GENE LISTS

NetworkAnalyst -- a comprehensive network visual analytics platform for gene expression analysis

# Home ?EAQS @ Tutonals W Gallery W Updates ¥ Resources & Contact K Account ~

Please upload one or multipla lists of g P for natwerk-h analysis and cther data visualization, wiih bult-in suppar for various functional
ﬂ enrichmen: analysis. For first me users, you are advised o explore Lhe fealures using cne of our example dala seis.
Aralysis Qverview
;i e H. s 1l "
Network Lustomization Spedify prganism bbb %
———
Network Visaa zation Set 1D typs Cfficial Gene Symzo. o
Soad TERT
Exit W3RN
BRAF
KIT
Copy-anc-paste nne or more g‘:ﬁu
geme lists (Inserl 2 */" line lo H3PI0
LOC* 10805263
indicate the slart of a new gens SLN
lst or elick here fo udloa )
mulliple gene list files) PDGFRA
FASLG
HLA-DQA1
HFM
Try Example SNIP1
© usload
© Previous O Proceed

K L @ MCOAT (lint ynhiateed 200 7.07-18)

MAPPING OVERVIEW

| Network Analyst -- a comprehensive network visual analytics platform for gene expression analysis

# Home 7 FAQs  Tutorials BGellery W Updates ¥ Rescurces @ Contact 2 Account v

Mapping Overview Network Tools: @
Tre significant genes (seeds) from pravious analysis are mapped to thy molecular catadase. Resat Netwark
The procedure typically produces one big subnetwork ("continent”) with several smaller ones (“islands'). Subnetworks
Zero-order Network
with 3t L6251 3 nods are listed below, You can visually explare them in the nEXE step. These SUbNCTHors €an te citiidoelc i
downlcaded as SIF (simple interaction format) files to e explored in other tools (i.e. Cytoscape). Second-order Network
Networks Nodes Edges Seeds Interactions (.SIF) Mimimum Network
subnetwarkl T 38 10 4 Dawnload Steiner Forest Network
subnetwark2 3 24 1 ¢+ Downlozd Degree Filter
subngtwark3 3 2 1 ¢ Download Betweennass Filter
Tissue Filter
Batch Exclusion
© Previous © Proceed
L ¥lo Lab & MCGIT! (a5t updated 203 1-02-1¢;
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2D NETWORK FOR THE SELECTED GENES

# » Urload Caks » Analysis Overviaw » Network Cusiomizaton » Network Visualization » Jownlozd # Home 7 FAQs 3 Tutorials wGallery W Updares B Resources &3 Conract 2 Account v
Networs:| subnstwork] v Background: | Blue-gradent v| View: | Topclogy ~| Layout:| Force Atlas v| Node:[Label | Edge |- Specify - v| Scope:| Nede-neignboure v| Dowaload:
—

e e @ -
Type Size Query: | All nodes v
- St [ 8
Sead P )
Name Hits Pval Ad)P
Protein - EGER tyrosine kinase 45/70  4.53e47 | dde-dd
Ras signaling pethwe; 67/232  220c 46 3.64c 44
Node Explorer E:UB sigualing pathw 44/85 16943 1.7%-<1

Pathwaysin cancer  91/530  355e-43  1RIe-él
Pratecogiycans in can: 592201 4.38¢-41  2.79¢-39
Phospholipasc D siga 51/148  231c-29  1.23¢-37
Neurouophin siguadis 45119 842¢-37  3.83¢-35
MAPK signaling nath 63295 7.03e-36  2Re-34

Hepatitis B 50163 0.56e-36  3.3%e-34
Colorectal cancer 3986 1.19¢-35  3.6¢-34

PI3K-Akt sigmaling p 69/35¢  1.24e-35  3.6¢-34

Focal adhesion 53/199  208e-34 55133
Renal cell carcinama 3569  3.12¢-34  7.6%3e-33
Cholinc metzbolism i 4099  4.33¢-24  9.83¢-33
Rapl sigraling pathw 53200 143¢-33  3.04¢-32
Pancreatic cancer 35175 138e-32  174e-51

(| Search (=) Delete |
D n Name Degree Hetweeness  Expr
() 5728 PTEN 74 18856.99
] 4893  NRAS 58 1556821
) 3815 xiT 62 13746.62
() 786 wWrN a2 1011315
() 673 BRAF 38 5658787
M e TERT 20 2176 270

4 4 Pael Jof1i0 b M

Current Selections

«  Name: UBC
«  Ensembl: 7316

SECHCHCH <N NN NN E<NB<N<N<N<

|
H
i

Module Explorer
Path Explorer

Batch Selection

Xia Lab @ McGill (last updated 2021-02-18)
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3D STRUCTURE FOR THE SELECTED GENES SPECIFIC GENES IN TABLE

# ) Upload Cata » Analysis Qverview » Network Customization » Network Visualization » Dowrnload # Homa ? FAQs 3 Tutcrais wGallery W Undates B ResoLrces @ Contact 2 Account ¥
Background | Purple Gradlent v | view: |- Specify —v | Layou: | Force-direcied v| Node:| - Specity — v| Ecge:|— Specity - v| Draz scope: | — Spedify - v Download: | - Specify = v|  Advanced Options €
Global Node Styles Function Explorer
Trpe Size Color o Query:  [Allnodes v
Seod -2 \i' < Datsbase: [ KEGG V| submit [
Protein -9 EI + Name Hit P-ve. P-va
®
Node Tabile q‘
Search  /# Modify == Delete ‘Y
D Name Degree Expr
5728 PTEN 74 =
4893 NRAS 68 (%)
3815 KIT 62 _3:(_
7486 WRN 42
573 BRAF 38 e
7015 TERT 29 =
=
5156 FDGFRA 25
2D
356 FASLG 20
M 4 | Pagelt of10 b M @
Current Selections 4
«  Nome: PTEN Regulstion Kxplorer
Module Explorer
Path Explorex

Batch Selection

Xia Lab @ McGill (last updated 2021 02 18)
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STRING DB

SEARCH TOOL FOR THE RETRIEVAL OF INTERACTING GENES / PROTIENS .

The main purpose of string db is Protein—protein interaction networks are an

important ingredient for the system-level understanding of cellular processes.

Such networks can be used for filtering and assessing functional genomics data
and for providing an intuitive platform for annotating structural, functional and

evolutionary properties of proteins.
In the interface itself contains a different types to provide input. Such as
1. Protein by name

2. Protein by sequence

3. Multiple protein

4. Multiple sequences

5. Protein with Values / Ranks

6. organisms

7. Protein families

8. Examples

9. Random Entry

In these | selected Multiple proteins which are retrieved from the DisGeNET data

base
In organism | select HOMO SAPIENS

After searching | got a list of proteins which are being associated with the Targeted
genes . We can select the specific genes which we need to add in structural

analysis
In the viewers We can select different types like

. Network
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II. Experiments
[ll. Data bases
V. Text mining

V. Fusion

VI. Cooccurrence
VII. Co Expression
VIIl.Neighborhood

In this select network
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@STRlNG Search  Download  Help  MyData

Protein by name > SEARCH
2rotein by sequence > . . .
Multiple Proteins by Names / Identifiers
Multiple proteins >
LT > List Of Names: (one per line; examgles: #1 82 33)
Proteins wth Values/Ranks Ne% > TERT ]
WRN
BRAF
Organisms > KT
NRAS
Protein families ("COCs") > &
... or, upload a file:
Examples >
Browse
Random entry >
Organism:
auto-detect v

Advanced Settirgs

@ STR | N G Search Download Help My Data

The fallaving moleins in Mo sapiess sppear e match your inpal
Plnase rdew the list, then click Centinue ta proceed.

1) TFRT:
|| TERT - T. [rT—— Tek i a1 ribounl + enzyme emsential for the mplicstion of chremesome leming in most eukaryales
Actlve In precenltor and canzer cells. Inectve, or very low activity, In nermal tic cells. Catahatlc of the complex whosz
main activity is the elongation of telomares by acting as a reverse that adcs simple rapaals 1 ands by copying a tremplata
quence vl hin e RNA comy Laf the: seyme Colalyzes: the 3NA- dependent exlension of &-sheomceaoml lesmic wilh e 6-n[.]

[C]NFX1 = Transcriptional reprasscr NF-X1; Binds 1o the X-bcx matif of MEC class || genes and represses their expression. May play an impa-tant role in regu/ating
the: duratian of an inflammlory resporee by limiting the: peried in which MHE clss I meleoules e indeoed by interfron-gaomna. Isoform 3 binds lo te X-box
monif of TERT promoter and reprasses Its sxpression. Together with PABPC1 or ®A3PC4, Isoform 1 acts as & eeactivaror fer TERT axpression. Med ates F7-
dependent ub quitnaton; FHD firger proteins fa.k.a. NEXZ NP_667395.7, ASKCHS!

| |MKRN1 - F2 ubiguitin-pralsin ligase makodn1; F2 abigaitin Rgaae ankelyziog the covalent s fachment of uiiquitin moi e profeins. The:
subswates Incluce FILIPT, pS3/T253, COKN1A and TERT. Keeps cells alive by suppressing 253/TP353 under normal conditions, but stimuetes apoplosis by
repressing COKN1A under stress conditons. Acts as a regalive regulator of lelomerase. Has negative anc positive effects on RNA polymerase |-dependent
transiplicn; Ring finger prolene & . PNEG1, Q9UHCT, IAKRNI-GT1]

truncated .. shaw 8li 12 options

2)WiRN'
[VIWRN - Werner syndrome ATP-dependent heliczse; Multifuactional enzyme that has both magnesium anc ATP- dependent DNA2i case activity and 325
axonuclease aclvily lowards coube-slranded DNA with a S-overhang. Has no nuclease aclivily lowards single-sl-anded DNA or blunt-ended double- slianded

ANA Binds preferantially ta DNA altarnate Yy sunn an farks and Holliday anetlons. May play 2n important
rela m tha dissoc ation of joint DNA molecules thet can arise &3 products of homols ion, at swalled ian ferks or duri [...]

3)"BRAF:

V] BRAF - Serine/Lhrecnine-prolein kinase Bal; Frolein ki imvolued i the fani ic sigmals from Lthe cell membrane L the nuciess. May play @

rale atha of hip| neuron. MAP2K1, and merehy nentribites o the MAP kinase signal traanduntion pathway
[[]MAF3K11 - Mitogen-activated protein kinase knase <inase 11; Actvates tha JUN Nterminal pathway. Required for sanln-snmxlned call proliferation and for
ylokine activation of MAFK14 (p38), MAPKZ (FRK) ond MAPKE (JNK1) through aned af and
MAP2KT/MKXT. Pleys a role In mitcges viaden and of BRAF, but coes not phosphorylate ERAF clrectly. Influences microtuby e
organization during the cell cycle; Ealongs to the protein kinase suparfamily. STE Sar/Th- protem kinase family. MAP kinase xinase kinase subfamily /a.%.a.
PTK, 14! K3, SPRK]
[CIRNF149 - E3 ubiquit protein ligase RNF149; E3 uoiguitinprotein ligase. Ukicuitinztes BRAF, inducing its proteascmal degradaton Ring finger oroteins fa.k.a.
ONAPTPZ ting g prelsm 149, 281996)
mnaated .. show ali 5 oprlons

mitogen s

HWIT

|| KIT - Mast/stem cal growth factor receptor KIt: Tyrcsine-pratein kinase that acts as cellsurface raceptor for the cytakine KITLG/SCE e~ plays an assentlel roie

nthe regulation of call survival and prolife-ation, is, stem call garr mas: cell and function, and in

1o KITI B/SOF binding, KIT e acl el i gresing pal!myﬂ Phulqil)rylah". IK3R1, PLLGT, SHIB2/APS aind CBL. Activales
the AKT1 2igneling pethwiay by phosphery PIK3R1, the reg; y suounlt of phy tol S-kinase. Activat [..]

CIRITG - KI Ilydnd Ligand lor the receplordype pum relyrosine kinase KIT. Plays an eesential ole i the regulation of cel suviv

melanogenesis (n respan

and ur:illwdxoll

ol migration and function, and in melanogensis. KITLG/SEF bi s
several sondng pathways. Dmmous ghosphoryiaten of PIK3R®, the rag y subunlt of 3kinase, and subsequam ectivatica of the
«inage AKT1. KITLG/SCF and KIT also transim t signals via GRB2 anc activation of RAS, KAF1 ard the MAF kinases MAPK1/ERK2 and/or MAPKI/ERK [, ] fa.k.a.
SCF MGE BN69757]

[ MAFK1 - Mitogen-activated protein kinase 1; Senne/threonine xnase which acts as an essential componant of tha MAP kinase signal trarsduction pathway.
MAPK1/FRK? and MAPK3/FRKT are: the 2 MAPK 5 wihi

impracant rle in 1 MAPK/FRK mecsde Thiy paricipale sl in o signaking mecideininled
oy activated KIT anc KITLG/SET Depanding on the callular conrext, the IMPK,‘FRK arda ma 2 cluerse aleal fi such as call growth, adh
surivz! and differaatiation throug the regul of reama The MAPK/ERK cascade dlays & |..] faka. PRKMZ

ERKZ PRKM1]
munaated .. show ali 17 options
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-- search within tree -- Go

FProteobacteria (1729 taxa)

Firmicutes (1050 taxa)

Actinobacteria (737 taxa)
BacteroidetesChlorobi group (421 taxa)
Cyanobacteria (143 taxa)

Mollicutes (68 taxa)

Spirochaetales (48 taxa)

Deinococci (40 taxa)
ChlamydiaeVerrucomicrobia group (37 taxa)
Fusobacteriales (30 taxa)

Chlaorofiexi (19 taxa)
FibrobacteresAcidobacteria group (18 taxa)
Thermotogales (17 taxa)

— Aquificae (16 taxa)

Synergistaceae (15 taxa)
Planctomycetes (15 taxa)
unclassified Bacteria (14 taxa)
Thermodesulfobacteriaceae (7 taxa)
Deferribacteraceae (6 taxa)
Nitrospiraceae (4 taxa)
Gemmatimonadetes (3 taxa)
Chrysiogenaceae (2 taxa)

o

-1 Dictyoglornus (2 taxa)

Armatimonadeles (2 taxa)
~—Nitrospina sp. AB629818
—Caldisericum exile
Opisthokonta (345 taxa)
Viridiplantae (76 taxa)
Alveolata (20 taxa)
Stramenopiles (18 taxa)
Trypanosomatidae (5 taxa)
Amoebozoa (4 taxa)
Cyanidiaceae (2 taxa)
{_lNaegIeria gruberi
—Guillardia theta

—Giardia intestinalis
—Emiliania huxleyi
—Thecamonas trahens
—Bigelowiella natans
~—Trichomonas vaginalis
Euryarchaeota (126 taxa)
Thermoprotei (36 taxa)
Thaumarchaeoia (4 taxa)
Haloferacales archaeon DL31
Korarchaeum cryptofilum
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search within tree

Proteobacteria (1729 taxa)
Firmicutes (1050 taxa)
Actinobacteria (737 taxa)

Cyanobacteria (143 taxa)
Mollicutes (68 texa)
Spirochaetales (48 taxa)
Deinococci (40 taxa)

Fusobacteriales (30 taxa)
Chloroflexi (19 taxa)

_ Thermotogales (17 taxa)
Aguificae (16 taxa)
Synergistaceas (15 taxa)

Planctomycetes (15 taxa)

=In
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Nitrospiraceae (4 taxa)

Chrysiogenaceae (2 1axa)
1= Dictyoglomus (2 taxa)
Armatimonadetes (2 taxa)
—Nitrospina sp. AB629B18
—Caldisericum exile
Opisthokonta (345 taxa)
Viridiplantae (76 taxa)
—{+] Alveolata (20 taxa)
Stramenopiies (18 taxa)
Tiypanosomatidae (5 taxa)
Amoebozoa (4 taxa)

=+ Cyanidiaceae (2 taxa)
—Naegleria gruberi
—Guillardia theta

—Giardia intestinalis
—Emiliania huxleyi
—Thecamonas trahens
—Bigelowiella natans
—Trichomonas vaginalis
Euryarchaeota (126 taxa)
Thermaprotei (36 taxa)

= Thaumarchaeota (4 taxa)
{E:aloferacales archacon DL31

Korarchaeum cryptofilum

..l.‘
L=

§ PLDI

J WRN

J PTEN
0 SN

P TERT
KT

P FasLc
[J HLA-DQA1
¥ CDKN2A
P sniP1
J PDGFRA
[ BRAF
[ NRAS
[ RPA3

[ kime

BacteraidetesChlorobi group (421 taxa)

ChlamydiacVerrucomicrobia group (37 taxa)

FibrobacteresAcidobacteria group (18 taxa)

unclessified Bacteria (14 taxa)
Thermodesuifobacteriaceae (7 taxa)
Deferribacteraceae (6 taxa)

Gemmatimonadetes (3 taxa)

[) RPA1

|

[J coka
[J MAP2K1

N EREEN
Bacteria

Eukaryota
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Download Help My Data

7 STRING

GENE COEXPRESSION

observed Coexpression in
other organisms (transferred):

observed Coexpression in
Homo sapiens:

from D. discoideum
PLDT PLD1 from B. taurus
WRN B2 WRN = from M. musculus
PTEN B> PTEN B> from M. domestica
SIND SINED from C. elegans
TERT B> TERT = from P. falciparum
KIT = KIT = from S. mansoni
FASLG =» FASLG =@ from D. rerio
HLA-DQAT 2 HLA-DQAT B2 m
CDKNZA = CDKN2A = _
SNIP1 B> SNIPT =
PDGFRA B PDGFRA =
BRAF = BRAF =
NRAS @ NRAS =
lDlﬂgEgl!l!lE lﬂlﬂ;Egl!lg!Q
oEa 3 SxSax ] Sxaoxg
HEE EE S SEbAE¥g22EES
<8 & <8 &
o= 5=

Coexpression scores based on RNA expression patterns, and on protein co-regulation provided by ProteomeHD
[click on the heatmap elements for details]
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MOLECULAR FUNCTION (GENE ONTOLOGY)
BIOLOGICAL PROCESS (GENE ONTOLOGY )
ANNOTATED PATHWAYS

REACTOME PATHWAYS

KEGG PATHWAYS

LOCAL NETWORK CLUSTER ( STRING )
REFERENCE PUBLICATIONS (GENE ONTOLOGY )
CELLULAR COMPONENT (GENE ONTOLOGY )
PROTIEN DOMAINS ( SMART )

PROTIEN DOMAINS AND FEATURES

Network Stats

number of nodes: 13 expected number of edges: 5
number of edges: 24 PPI enrichment p-value: 4.62e-10
average node degree: 3.69 . hac sin; ‘
avqg. local clustering coefficient: 0.653
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CHAPTER 5

(CONCLUSION AND FUTURE WORK )

This Thesis identified that With the assistance of the gene data with the
assistance of disease from the CUI code for the acral lentignious melanoma in
order that it'll help in providing the various quite associations which help in
understanding the genes have similarity in between one another . Through
analysis of the genes which are supported the similarity and gene variants |
created Gene analysis from different function like Molecular function , cellular
component , protein class , pathway , organic process Which shows the genes
network and the way they got interlinked in between the opposite genes . The
network analysis is employed to visual analysis platform for the organic
phenomenon analysis . The official gene symbol is employed for selected the
actual genes . the chosen genes which are used for for the network analysis . The
mapping overview of the chosen genes which are projected within the sort

of subnetworks | selected the foremost genes which are having linked in between
them . The 2d network is came by the highlighted genes WRN , TERT , PTEN,
BRAF , FASLG , PDGFRA, PLD1, SNIP1 . Through the node table | selected
Particular genes which are having Highest Degree And created a 3d structure .
The genes which formed the during the 3d structure utilized in protein - protein
interaction which helps in understanding the system level of cellular process . After
getting the chosen list of genes which are being related to targeted

genes supported GENE FUSIONS , GENE COOCCURRENCE , GENE
COEXPRESSION , AND NEIGHBORHOOD . By selecting the proteins

through Homo sapiens through | selected the highlighted Genes in order that helps
in protein - protein interactions A 2d structure formed for the highlighted genes But
some genes don’t have interlinked in between them . HLA DQNA1 , SLN GENE ,
SNIP1 GENE do not have any bonds in between them So these genes are
excluded from the highlighted genes . The genes are Remained plays a

serious role within the Acral lentignious melanoma . Within the 13 genes there are
24 bonds attached in between them the typical of clustering coefficient is 0.653 .
Ppi Enrichment value is 4.62e-10 . and therefore the result from the

primary selected 16 Genes were right down to 10 Genes which are having Most
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bonds in between so these are the genes which are the rationale for formation of
acral lentiginous melanoma . WRN , CDKN2A , PLD1 , NRAS , TERT , FASLG,
BRAF , PTEN , PDGFRA, KIT GENES Which having highest bonds . The Further
studies are often done supported the out come of those genes which helps

in thorough study of the disease and therefore the Highlighted genes which

may help in Further more discovery of the drug studies and in- silico

studies supported these genes around 75 you look after the mutation takes place
which shows how important these genes so if the experiments mainly focuses on
these genes help within the formation of latest drugs for the acral lentignious
melanoma . These genes helps to see the similarities and differences between the
diseases . Till now there are very less differences in between the Cutaneous
melanoma and alm supported these genes helps find out more differences and
therefore the Drugs are which available now are often altered making it simpler .

The Genes from various have potential but only few were investigated .
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