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Patient Details

Patient Name MANOREMA SHARMA Sample Id/LabID 30300200033

Gender Female Sample Type Bone Marrow

DOB/AGE 65 Yrs Date of Sample Collection 03-Mar-2023

Ref.By LILAC INSIGHTS PVT. LTD. Date of Receipt 03-Mar-2023

Date of Report 07-Mar-2023

 

NGS Oncomine Myeloid GX V2 Assay (Only DNA)

Clinical Details:

RESULT
 
POSITIVE:
 
- Clinically relevant Pathogenic mutations Identified.

Variants Identified:

 

Gene Amino Acid Change Coding Variant ID Locus
Allele

Frequency Transcript Variant Effect

NRAS p.(G12D) c.35G>A COSM564 chr1:115258747 18.83% NM_002524.5 missense

IDH2 p.(R140Q) c.419G>A COSM41590 chr15:90631934 44.12% NM_002168.4 missense

SRSF2 p.(P95_R102del) c.284_307delCCCCGG
ACTCACACCACAGCC
GCC

COSM146289 chr17:74732935 54.37% NM_003016.4 nonframeshift
Deletion

DNA Sequence Variants

 

Table-1

Variant Description

NRAS:c.35G>A:p.Gly12Asp: Pathogenic: The p.Gly12Asp variant (also known as c.35G>A), was detected in NRAS gene on
chromosome 1 at position 115258747 with variant allele frequency of 18.82% (represented by 276 reads). This heterozygous mutation
is having a total depth of 1466X. It is located at exon 2 of NM_002524.5 transcript and was found to change amino acid, Glycine to
Aspartic acid at codon 12. It leads to Gain-of-Function. It is a hotspot variant. It is represented by rs121913237 in dbSNP database and
COSM564 in Cosmic database. It is interpreted as pathogenic according to ClinVar database [VCV000039648], associated with range
of disease condition including Acute myeloid leukemia[PMID: 16434492,19075190]. It is one of the most common somatic mutation
type in myeloid neoplasm [PMID: 34155503]. It is predicted as pathogenic by MutationTaster2, and SIFT, which is an in-silico DNA
variant effect prediction tool. It was found in the population frequency database like gnomAD exome and ExAC at global minor allele
frequency of 0.0007953% and 0.0008237% respectively.
 
Its alternative form p.Gly12Cys, p.Gly12Arg, p.Gly12Val, p.Gly12Ser and p.Gly12Ala are classified as pathogenic by Clinvar.
 

Disclaimer: The data presented here is from a curated knowledgebase of publicly available information, but may not be exhaustive. The data version is 2023.02(005).The
content of this report has not been evaluated or approved by FDA, EMA or other regulatory agencies.

? AML(Acute Myeloid Leukemia)

Note: As per 2022 ELN risk classification , AML with Mutated SRSF2 will fall under adverse prognosis category.(PMID:35797463)
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IDH2:c.419G>A:p.Arg140Gln: Pathogenic: The p.Arg140Gln variant (also known as c.419G>A), was detected in IDH2 gene on
chromosome 15 at position 90631934 with variant allele frequency of 44.12% (represented by 882 reads). This heterozygous mutation
is having a total depth of 1999X. It is located at exon 4 of NM_002168.4 transcript and was found to change amino acid, Arginine
to Glutamine at codon 140. It leads to Gain-of-Function. It is a hotspot variant. It is represented by rs121913502 in dbSNP and
COSM41590 in Cosmic database. It is interpreted as pathogenic according to ClinVar database [VCV000014716], association with
Acute myeloid leukemia [PMID: 2381590, 22397365, 24606448]. IDH2 R140Q is one of the common somatic mutation type in myeloid
neoplasm [PMID: 34155503]. It is predicted as deleterious by SIFT, polyphen2 and MutationTaster2 which is an in-silico DNA variant
effect prediction tool. It was found in the population frequency database like gnomAD exome and ExAC having global minor allele
frequency of 0.0032% and 0.0099% respectively.
 
SRSF2:c.284_307delCCCCGGACTCACACCACAGCCGCC:
p.Pro95_Arg102del: Pathogenic: The p.Pro95_Arg102del variant (also known as c.284_307delCCCCGGACTCACACCACAGCCGCC),
was detected in SRSF2 gene on chromosome 17 at position 74732935 with variant allele frequency of 54.36% (represented by 417
reads). This heterozygous mutation is having a total depth of 767X. It is located at exon 1 of NM_003016.4 transcript and was found
to change amino acid, Proline to Arginine at codon 95. This non-frame shift deletion was found to delete 8 amino acids starting from
codon 95 to 102, leading to Gain-of-function. It is a hotspot variant. It is represented by rs766200080 in dbSNP and COSM146289
in Cosmic database. The position of this variant is conserved across species. It is one of the most common somatic mutation type
in myeloid neoplasm [PMID: 34155503]. It is predicted as deleterious by MutationTaster2 which is an in-silico DNA variant effect
prediction tool. It was found in the population frequency database like gnomAD exome and ExAC at global minor allele frequency of
0.0004293 % and 0.001958 % respectively.
 
Note: Variants with variant allele frequency at nearly 50% or 100% should be considered Germline mutation. However, to rule out
germ line mutations, repeat analysis using peripheral blood/saliva sample is recommended.

Comments:
 
These findings should be correlated with other clinical and laboratory tests like CBC, Bone marrow aspirate, biopsy, flowcytometry for a
definite conclusive interpretation.

Relevant Biomarkers
 

Tier Genomic Alteration
Relevant Therapies
(In this cancer type)

Relevant Therapies
(In other cancer type) Clinical Trials

 
IA IDH2 R140Q

isocitrate dehydrogenase (NADP(+)) 2
Allele Frequency: 44.12%
Transcript: NM_002168.4

enasidenib 1

azacitidine
decitabine
venetoclax + chemotherapy

None 12

  
IIC NRAS G12D

NRAS proto-oncogene, GTPase
Allele Frequency: 18.83%
Transcript: NM_002524.5

None None 4

  
IIC SRSF2 P95_R102del

serine and arginine rich splicing factor 2
Allele Frequency: 54.37%
Transcript: NM_003016.4

None None 3

 
Public data sources included in relevant therapies: FDA1, NCCN, EMA2, ESMO

 

Disclaimer: The data presented here is from a curated knowledgebase of publicly available information, but may not be exhaustive. The data version is 2023.02(005).
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IDH2 (isocitrate dehydrogenase (NADP(+)) 2)

Background: The IDH1 and IDH2 genes encode homologous isocitrate dehydrogenase enzymes that catalyze the conversion of
isocitrate to α-ketoglutarate (α-KG)1. The IDH1 gene encodes the NADP+ dependent cytoplasmic isocitrate dehydrogenase enzyme;
IDH2 encodes the mitochondrial isoform.

Alterations and prevalence: Recurrent somatic mutations in IDH1 and IDH2 are mutually exclusive and observed in several
malignancies including glioma, chondrosarcoma, intrahepatic cholangiocarcinoma, acute myeloid leukemia (AML), and
myelodysplastic syndrome (MDS)2. Recurrent IDH2 variants include predominately R140Q and R172K plus other substitutions at lower
frequencies. These gain of function variants confer neomorphic enzyme activity3. Although wild-type enzymatic activity is ablated,
recurrent IDH2 variants catalyze the conversion of α-KG to D-2-hydroxyglutarate, an oncometabolite with diverse effects on cellular
metabolism, epigenetic regulation, redox states, and DNA repair1,4. Recurrent IDH2 mutations are present in 10-20% of patients with
AML and 5% of patients with MDS5,6,7.

Potential relevance: Enasidenib8 is FDA approved (2017) for the treatment of AML patients with IDH2 R140G/L/Q/W and R172G/K/M/
S/W mutations. In AML, acquired resistance to enasidenib has been associated with the emergence of Q316E or I319M mutations9.
IDH2 R172 and R140Q variants are associated with poor prognosis in MDS but have been shown to confer improved prognosis in lower
grade gliomas10,11,12. Additionally, IDH2 mutations are associated with inferior overall survival in polycythemia vera (PV) and essential
thrombocythemia (ET) as well as inferior leukemia-free survival in primary myelofibrosis (PMF)13.

NRAS (NRAS proto-oncogene, GTPase)

Background: The NRAS proto-oncogene encodes a GTPase that functions in signal transduction and is a member of the RAS
superfamily which also includes KRAS and HRAS. RAS proteins mediate the transmission of growth signals from the cell surface to the
nucleus via the PI3K/AKT/MTOR and RAS/RAF/MEK/ERK pathways, which regulate cell division, differentiation, and survival14,15,16.

Alterations and prevalence: Recurrent mutations in RAS oncogenes cause constitutive activation and are found in 20-30% of cancers.
NRAS mutations are particularly common in melanomas (up to 25%) and are observed at frequencies of 5-10% in acute myeloid
leukemia, colorectal, and thyroid cancers17,18. The majority of NRAS mutations consist of point mutations at G12, G13, and Q6117,19.
Mutations at A59, K117, and A146 have also been observed but are less frequent20,21.

Potential relevance: Currently, no therapies are approved for NRAS aberrations. The EGFR antagonists, cetuximab22 and
panitumumab23, are contraindicated for treatment of colorectal cancer patients with NRAS mutations in exon 2 (codons 12 and 13),
exon 3 (codons 59 and 61), and exon 4 (codons 117 and 146)21. The FDA has granted fast track designation to the pan-RAF inhibitor,
KIN-278724, for the treatment of NRAS mutation positive metastatic or unresectable melanoma. NRAS mutations are associated with
poor prognosis in patients with low-risk myelodysplastic syndrome10 as well as melanoma25. In a phase III clinical trial in patients with
advanced NRAS-mutant melanoma, binimetinib improved progression free survival (PFS) relative to dacarbazine with median PFS of
2.8 and 1.5 months, respectively26.

SRSF2 (serine and arginine rich splicing factor 2)

Background: The SRFS2 gene encodes the serine/arginine (SR)-rich splicing factor 2, a member of the SR-rich family of pre-mRNA
splicing factors which make up part of the spliceosome. SRFS2 contains an RNA recognition motif (RRM) that recognizes and binds
exonic splicing enhancers (ESE) in a sequence-specific manner27. SR proteins are essential regulators of alternative RNA splicing due
to their ability to bind RNA and interact with other splicing factors. These proteins can influence the exclusion of cassette exons, a
form of alternative splicing also known as exon skipping, which allows for the production of different protein isoforms27,28. SRSF2 is the
target of somatic missense mutations and in-frame deletions in hematological malignancies, particularly myelodysplastic syndromes
(MDS), chronic myelomonocytic leukemia (CMML), and myeloproliferative neoplasms (MPN)29,30,31. Such mutations in SRSF2 result in a
differential gain of function which influences cassette exon exclusion, thereby supporting an oncogenic role in cancer32.

Alterations and prevalence: Mutations in SRSF2 are observed in approximately 10% of MDS cases and 30-40% of CMML30,33,34.
Missense mutations at P95 are most recurrent, which leads to an amino acid change from proline to histidine (H), leucine (L), or
arginine (R)34. Specifically, the P95H substitution alters SRSF2 affinity for ESEs and drives preferential recognition of cassette exons
containing C- versus G-rich ESEs31,32. Although less prevalent, recurrent in-frame deletions (P95H_R102del) are observed in primary
myelofibrosis (PMF)35. This mutation results in the deletion of 8 amino acids which has been shown to exhibit greater variation of
splicing events relative to the P95 missense mutation alone36.

Biomarker Descriptions

 

 

Disclaimer: The data presented here is from a curated knowledgebase of publicly available information, but may not be exhaustive. The data version is 2023.02(005).
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Potential relevance: In CMML, SRSF2 mutations are often enriched and can be used to support diagnosis10,37. SRSF2 mutations confer
poor prognosis in MDS and systemic mastocytosis (SM) and are associated with decreased overall survival (OS)10,38,39. In MPN, SRSF2
mutations are considered high-risk mutations and are independently associated with inferior OS as well as leukemia-free survival13,40.
Additionally, SRSF2 mutations are predictive of leukemic transformation in patients with PMF13.

Biomarker Descriptions (continued)

 

 
 In this cancer type  In other cancer type  In this cancer type and other cancer types  No evidence
 

Relevant Therapy FDA NCCN EMA ESMO Clinical Trials*

enasidenib     

azacitidine     

decitabine     

venetoclax + azacitidine     

venetoclax + cytarabine     

venetoclax + decitabine     

enasidenib, chemotherapy      (III)

enasidenib, chemotherapy, venetoclax      (II)

olaparib      (II)

BI-836858 + chemotherapy      (I/II)

enasidenib, venetoclax      (I/II)

venetoclax, ivosidenib, enasidenib, chemotherapy      (I/II)

cobimetinib, enasidenib      (I)

HMPL-306      (I)

LY-3410738      (I)

SH-1573      (I)

TQB-3455      (I)

IDH2 R140Q

 

Relevant Therapy FDA NCCN EMA ESMO Clinical Trials*

trametinib, venetoclax, chemotherapy      (II)

NRAS G12D

 

Relevant Therapy Summary

* Most advanced phase (IV, III, II/III, II, I/II, I) is shown and multiple clinical trials may be available.

 

Disclaimer: The data presented here is from a curated knowledgebase of publicly available information, but may not be exhaustive. The data version is 2023.02(005).
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 In this cancer type  In other cancer type  In this cancer type and other cancer types  No evidence
 

Relevant Therapy FDA NCCN EMA ESMO Clinical Trials*

AZD-0364      (I)

cobimetinib, enasidenib      (I)

JZP-815      (I)

NRAS G12D (continued)

 

Relevant Therapy FDA NCCN EMA ESMO Clinical Trials*

E7820      (II)

nonengraftment donor lymphocyte infusion      (I/II)

venetoclax, chemotherapy      (I)

SRSF2 P95_R102del

 

Relevant Therapy Summary (continued)

* Most advanced phase (IV, III, II/III, II, I/II, I) is shown and multiple clinical trials may be available.

Methodology
Nucleic acid (DNA/RNA) was extracted from whole blood EDTA sample, using standard Qiagen nucleic acid isolation kits. Automated
library preparation and sequencing run was perfomed using Oncomine myeloid assay GX v2 on Genexus platform as per user manual.
Generated data was analyzed using on board analysis software with default filter chain. Default filter chain is optimized for reporting
detected variants with the Oncomine™ Myeloid Assay GX.This filter chain provides results for INDELs and SNV variant types, and minor
allele frequencies between 0.0 and 1.0E-6 based on 5000Exomes and ExAC annotation source databases that have homopolymer
lengths less than or equal to 7 and allele frequencies between 0.05 and 1.0.

Run QC statistics: Sample is sequenced at Average base coverage depth of 3,483. The Target base coverage at 500X is 99.86%.

 

Disclaimer: The data presented here is from a curated knowledgebase of publicly available information, but may not be exhaustive. The data version is 2023.02(005).
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Variant Classification

Evidence-based variant Categorization

 

Disclaimer: The data presented here is from a curated knowledgebase of publicly available information, but may not be exhaustive. The data version is 2023.02(005).
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ABL1, BRAF, CBL, CSF3R, DNMT3A, FLT3, GATA2, HRAS, IDH1, IDH2, JAK2, KIT, KRAS, MPL, MYD88, NPM1, NRAS, PTPN11, SETBP1,
SF3B1, SRSF2, U2AF1, WT1, ANKRD26, DDX41, SMC1A, PPM1D, SMC3

Genes Assayed for the Detection of DNA Sequence Variants

 

 
ASXL1, BCOR, CALR, CEBPA, ETV6, EZH2, IKZF1, NF1, PHF6, PRPF8, RB1, RUNX1, SH2B3, STAG2, TET2, TP53, ZRSR2

Genes Assayed with Full Exon Coverage

 

Genes Assayed

 

Limitations and Disclaimer
 

1. This test was developed and its performance characteristics determined by Unipath Specialty Laboratory Ltd, Ahmedabad. It has
not been cleared or approved by the US Food and Drug Administration and NABL.

2. This NGS test used does not allow definitive differentiation between germline and somatic variants. However, variants with
variant allele frequency at nearly 50% or 100% should be considered Germline mutation. To rule out germ line mutations, repeat
analysis using peripheral blood/saliva sample is recommended.

3. Certain genes may not be covered completely, and few mutations may not be detected in the presence of pseudogenes or in
repetitive or homologous regions.

4. False negative results may be due to sampling issues, errors in sample handling, mislabeling, transportation issues, technical
limitations of the assay and mutations frequency below the limit of detection of the assay, i.e., 5% for SNVs and 10% for short
indels. It is also possible some complex insertion/deletion variants may not be identified.

5. Sanger confirmation of reported mutations is available on request with additional charges.
6. This test is not intended to detect minimal residual disease.
7. Results of this test need be interpreted within the context of clinical findings and other relevant clinical and laboratory data and

should not be used alone.
 

 

Disclaimer: The data presented here is from a curated knowledgebase of publicly available information, but may not be exhaustive. The data version is 2023.02(005).
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