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1. Introduction 
Next-generation sequencing (NGS) technology is a powerful tool to investigate the genetic basis of the 

underlying complex biological processes. More recently, this technique has found extensive application in the 

area of human diseases such as cancer, metabolic and immune-related disorders, and even in neurological 

disorders that have a genetic component. Recently, the FDA has approved NGS technology to screen for 

biomarkers of drug-response and select patient populations for treatment with many targeted therapies. 

A major challenge NGS technology encounters is the enormous amount of data that should be analyzed. 

There are two major steps in data analysis: First, calling variants and second, assess the functional impact of the 

variations to make decisions.  The latter requires an extensive knowledge base of information that can be 

combined to create a powerful context in which variations can be analyzed for their potential impact. 

2. Overview of OncoMD 
OncoMD is a knowledge base of annotated and analyzed data collected from published papers by manual 

curation. The knowledge base contains over 1.7 million somatic and germline variations and is updated on a 

regular basis to add incremental emerging information. OncoMD features a powerful software and visualization 

tool that enables users to interpret variations in the context of protein function, disease relevance, and 

approved treatment options. By linking mutations to approved drugs and open clinical trials, OncoMD bridges 

the gap between clinical discovery and medical intervention. OncoMD is brought to the end-user through a web-

based application. 

 

3. Organization of information in OncoMD 
The information in OncoMD is organized under multiple tabs for easy navigation. The screenshots below 

provide a brief definition on the functionality of each tab: 

1. Gene info: Provides information on gene name, aliases (i.e. different name of the same gene), gene 

function, chromosome co-ordinates and reference transcript to which mutations are mapped. 

 



  OncoMD User Manual Version 2.6 

4 
 

 

 

2. Samples: Provides a list of papers, along with details of the sample from which the mutation data for a 

particular gene was collected. 

 

 

 

3. Mutations: Lists all the mutations reported for a gene along with the number of studies and the number 

of samples in which the mutation was found. 

 

 

 

4. Domains: Lists protein domains as defined by conserved domain data base (CDD) and the number of 

mutations occurring in any given domain. 

 

 

 

5. Distributions: Captures two important parameters: 1. How frequently an amino acid or a nucleotide is 

mutated at any given position and 2. The frequency with which a specific type of alteration (eg. silent, 

missense etc.) is observed for a gene in the knowledge base. 
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6. Drugs: Drugs have two sub-categories - drugs targeting mutation and drugs targeting other alterations. 

 

 

 

 

7. Acquired resistance: Secondary mutations in genes that lead to a loss of response to targeted therapies 

is shown in the ‘Acquired resistance’ tab. These mutations can sometimes be drug-induced, or may be 

present even before drug treatment. In certain instances secondary mutations are detected in target 

genes or outside the target gene. 

 

 

 

8. Clinical Trials: Captures open clinical trials along with approved drug and specific gene mutations.  
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4. Getting Started 

4.1 User Authentication 
New users have to register to obtain a Username and Password. Once registered, a unique Username 

and Password will be sent to their registered user email within 24 hours. Registered users can type in their 

Username and Password in the fields shown below to log in to OncoMD. 

 

 

4.2 Search Features in OncoMD 
 

Following the authentication, a User is directed to the OncoMD landing page. 

 

 

 

There are several different ways to search the knowledge base. Users interested in single genes can 

search the knowledge base by typing the name of a gene in the search field or an user can even search the 
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knowledge base for a specific type of cancer by clicking on disease checkbox (below the search field) and 

typing in the cancer type in the search field . A user can also search for a drug by selecting drug and typing in 

either the drug generic or brand name. 

 

 
 

The third option to search the knowledge base is by gene name and a mutation in that gene. This option 

is executed by selecting the tab Variant Annotation at the top of the page. Gene names are entered in 

capital or small letters, example EGFR/Egfr/egfr and mutations are entered at the amino acid level as 

l858r/L858R (amino acid leucine at position 858 altered to arginine). User can search multiple mutations for 

the same gene by entering mutations separated by a comma. In addition users can search for information 

on multiple genes by adding extra rows and entering the gene names and mutations. Get Report gives a 

summary of the genes and mutations as a table. 

 

 

 

The fourth option of searching OncoMD is by uploading a variant calling file (VCF) and obtaining 

information on variants. The VCF file is a format of listing genes and variants identified by NGS. The Upload 

VCF file feature can be found as a drop down menu under Variant Annotation. 

 

 

OncoMD has an Advanced Search feature that allows a user to find information in OncoMD using 

multiple search parameters. Information can be searched either by using these parameters individually or as 

a combination of search parameters. 

The advanced search parameters are: 
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1) Gene 

2) Mutation (i.e. amino acid change) 

3) Cancer 

4) Drug 

The advanced search feature can be accessed by selecting ‘advanced search’ button that comes on a 

mouse over the search button. 

 

The search parameters are Gene, Mutation, Cancer and drug. 

 

In the advanced search, the Mutation (amino acid change) can be entered only after entering the Gene 

name. 

4.2.1 Searching the Knowledge base by Gene Name 
 

OncoMD provides extensive information on somatic and germline variations for a particular gene when 

searched by gene name. The information is organized in seven separate tabs as described earlier for easy 

navigation and understanding. Besides mutations, OncoMD also provides information for gene fusions. 

Fusion genes appear on the search result page as described in detail in section 4.2.2. 

 

Typing EGFR in the Search by gene window takes the user to the search result page. 
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The mutation data captured under EGFR gene is shown in the Mutation Viewer page 

4.2.1.1 Mutation Viewer 
 

The Mutation Viewer window summarizes all mutations reported in the literature for a particular gene. 

There are several navigation tools embedded in the page that allows the Users to explore specific mutations 

for more information as described below: 

 

 

 

The default mutation viewer is the amino acid view of EGFR gene showing protein domains. Mutations 

in EGFR are represented as histograms showing the number of mutations that occur at each amino acid 
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position along the length of the protein. Also shown below are insertions, deletions and complex mutations. 

One can zoom to individual amino acids by clicking zoom in and out buttons . 

 

 

 

To navigate through the sequence use the arrows . To navigate over specific amino acid 

sequences use selection arrow , which shows a drop down menu and selection for specific regions 

along the length of the protein. 

 

 

 

To jump from one mutation to the next, use the mutation navigators . 

 

A user can change the default amino acid view of the gene and instead fetch the nucleotide sequence by 

choosing either amino acid or cDNA view on the top right corner of the mutation viewer. From the drop 

down menu choose Sequence and select the box cDNA. By default the Amino acid box is selected. 
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Under the Amino acid View tab few other options are provided to select specific types of data in 

OncoMD. The Study Category allows users to choose between Somatic Cancer (cancer-specific somatic 

mutations in a gene) and Disease Germline (germline variations in cancer and other diseases). The default 

choice is Somatic Cancer. The user can also choose between Mutation types captured in the knowledge 

base under the same tab. Four types of mutations are recorded in OncoMD and by default all types are 

selected. The user can check/uncheck specific mutation type and the Mutation viewer histogram will 

change automatically according to the selection. 

4.2.1.2 Mutation Detail 
 

The mutation bars on the Mutation Viewer page can be clicked to open the Mutation Details pop-up 

window, which shows the different cancer types in which the mutation is detected most frequently. As 

shown below, EGFR L858R mutation is detected exclusively in lung cancer. By bringing the cursor close to 

the mutation bars in the Mutation Details pop-up window, a user can view the exact number of samples of 

each cancer type in which the mutation is reported. A similar pop-up window also appears for 

insertions/deletions and complex mutations. The exact amino acid change can be seen by clicking the blue 

triangles (Insertions), red inverted triangles (Deletions) and green diamonds (Complex mutations). 

The Mutation Details page can also be accessed when the Mutation Viewer is set to show the nucleotide 

sequence view. 
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4.2.2 Gene Fusions 
 

Gene fusions can function as driver genes in some human cancers. BCR-ABL fusion in chronic myelocytic 

leukemia (CML) is a classic example. More recently ALK and ROS fusions in non-small cell lung cancer 

(NSCLC) have been found. It is expected that more novel fusions will be discovered by NGS. OncoMD 

provides information on fusion genes from the gene search page. Since fusion genes involve two partners, 

searching the knowledge base by one or the other partner gene name will display all fusion events 

associated with the genes. As an example, searching for ALK will display ALK gene (gene id 238) and all the 

gene fusions with ALK. Users can also search the knowledge base using the names of any of the many 

partner proteins as shown below. 

 

 

 

Each gene fusion link will open a gene fusion user interface where information relevant to each fusion 

gene/protein is organized under specific tabs. The structure of the fusion gene appears in the fusion viewer. 

Five fusion species for EML4-ALK are shown below. Each rectangle represents an exon. The 5’-partner EML4 

is represented in red and the 3’-partner ALK is represented in green. The exon numbers are indicated below 

each fusion species. 
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The Gene Info page gives a description of each partner gene forming the fusion 

 

 

 

The Samples gives a list of papers that were curated to obtain the fusion data. Also, provides the cancer 

type in which the fusion was observed and the number of samples containing the fusion 

 

 

 

The Fusions page captures the information on exons that are fused to produce the fusion gene 

 

 

 

The Drug tab provides information on approved drugs against the fusion protein, if available 
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The Clinical Trial tab provides information on open clinical trials in which cancers expressing ALK-fusion 

genes are treated with approved drugs 

 

 

4.2.3 Searching OncoMD by Disease Name 
Users who are interested in specific types of cancer can search the knowledge base by typing the cancer 

name in the Search box or by clicking on the Disease link on the top (indicated by red arrow) of the Search 

page. 

 

 
 

Searching by Disease name (e.g. Lung cancer) opens a new window to show a list of genes frequently 

mutated in lung cancer. Clicking on the Disease opens a new window to show a list of cancer types. By 

selecting a specific Cancer from the list, the user can see the most frequently mutated genes in that cancer 

type. Selecting a Gene gives a summary table describing some of the most salient features of the gene in 

that cancer type.  
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By clicking on another gene e.g. EGFR shown in the table, a user is taken to the gene view page for EGFR 

as described in detail in section 4.2.1.1 

4.2.4 Searching OncoMD by Drug Name 
Users interested in a particular drug can search the knowledge base by typing the drug name in the 

Search box or by clicking on the Drug link on the top of the Search page. 

 

 
 

Searching by Drug name (e.g. Nexavar) opens a new window to show a list of targeted genes associated 

with Nexavar. Clicking on the Drug (red arrow above) opens a new window to show a list of drugs. By 

selecting a specific drug from the list, the user can again see the list of genes targeted by that drug.  
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On clicking the gene name on the right, the user is taken to the gene view page of that particular gene as 

described in detail in section 4.2.1.1 

 

4.3 Variant Annotation 
 

The Variant Annotation enables users to perform focused searches with their knowledge of genes and 

mutations. Under Variant Annotation two separate features are included as described in section 4.2. 

4.3.1 User-defined Genes and Variants 
 

The result of this search is a table summarizing disease-relevant information for the gene(s) and the 

mutation(s). This feature works only when mutations are entered at the amino acid level. Gene names are 

entered in capital or small letters, example EGFR/Egfr/egfr and mutations are entered at the amino acid 

level as l858r/L858R (amino acid leucine at position 858 altered to arginine). Users can search multiple 

mutations for the same gene by entering mutations separated by a comma. In addition users can search for 

information in multiple genes by adding extra rows and entering the gene names and mutations. Get Report 

gives a summary of the genes and mutations as a table. 
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4.3.2 Upload VCF File 
As described in section 4.2, users can create a summary report of mutations by uploading a variant caller 

file (VCF) file. The file can be uploaded from any local drive. The Summary captures the contents of the VCF 

file, compares with the OncoMD knowledge base and makes an assessment of how many genes and how 

many variations are represented in OncoMD. In this example all the 4 genes present in the VCF file is 

represented in OncoMD and out of the 9 variations present in the VCF file, OncoMD has information on 4 of 

the 9 variants. In addition, 2 variants are reported in more than two samples in OncoMD. On the right side 

of the page the graphs show that all the variations present in the VCF file are single nucleotide variants 

(SNV).  

 

 

 

The Variant Detail tab pulls out more information on mutations found in these 4 genes from OncoMD. 

The results are shown graphically. The number of samples of each disease type in which these mutations are 

found is captured to create a biological context for these mutations. 

` 
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The table in the Variant Detail page gives more information on the mutations, their chromosomal 

location, the nucleotide and amino acid change, functional prediction for these mutants etc. 

 

 

 

The variants detail page allows a user to select specific variants of interest. The user selects the variants 

of interest and clicks ‘view selected variants’ button. These leads to the creation of a new page called 

‘variants selected’. The Variant Selected for clinical reporting page captures clinical relevance of the 

selected variations if any from information stored in OncoMD. 
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There is another tab called Variants absent in OncoMD which displays the list of variations in the VCF 

file which were not found in OncoMD. 

4.4 Clinical Report 
Data needed to produce Clinical Report can be retrieved from OncoMD by selecting patient’s cancer 

type and clicking on ‘generate clinical report’ (as shown in the above screen shot) in the ‘Variants Selected 

for clinical reporting’ page. A pop-up appears where patient’s cancer type can be selected along with the 

tables to be shown in the clinical report. On clicking “Save Report” the clinical report is generated in an MS 

Word format. 

 

 

Information is provided under the following categories: 

 

i. Summary of variants with approved drug 

ii. Summary of variants without approved drug  

iii. Summary information of the gene in patient's cancer type 

iv. Test Details and Interpretation 

v. Frequency of variants in different cancer 

vi. Functional significance of variant 

vii. FDA approved drugs against target genes 

viii. Companion diagnostics 

ix. Investigational drugs against target gene 

x. Investigational drugs against pathway components in which the gene functions 

xi. Open clinical trials 

5. Summary of OncoMD 
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OncoMD is a powerful tool to annotate and assess the functional relevance of mutations detected in 

cancer by NGS. By manually capturing information from peer-reviewed publications, and validating the data 

through our bioinformatics pipeline we are certain that the quality of OncoMD knowledge base is not 

compromised. This feature is extremely important since we anticipate that important clinical decisions can 

be made based on the analysis. OncoMD presents complex information in an intuitive and simple format for 

easy visualization and interpretation. By linking gene mutations to approved drugs and clinical trials, 

OncoMD bridges the gap between clinical discovery and medical intervention. 

 

We appreciate your questions and comments at oncomd@medgenome.com 

oncomd@medgenome.com%20

