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GENETIC RESULT: POSITIVE - CLINICALLY SIGNIFICANT MUTATIONS IDENTIFIED

D�agnos�s: CERVICAL CANCER

The comprehens�ve genom�c analys�s of the sample t�ssue conta�n�ng 10% tumor cells from the pat�ent, SAMPLE Pat�ent,
revealed genom�c markers: Low Tumor Mutat�on Burden (TMB low, 3.9 muts/mb), and M�crosatell�te Stab�l�ty (MS stable,
unstable s�tes 0.9%). In the same sample of tumor t�ssue, a comprehens�ve genom�c analys�s was performed for 523
genes and 55 transcr�pts, �nvest�gat�ng po�nt mutat�ons, delet�ons, ampl�f�cat�ons, and translocat�ons. Pathogen�c and
potent�ally dr�v�ng mutat�ons were �dent�f�ed, �nclud�ng PTEN (1 copy) copy number loss, EWSR1-FLI1 fus�on, MED12 p.?
C. 204+2T>G (VAF 48.4%) mutat�on.

In add�t�on to the above mutat�ons, cl�n�cal s�gn�f�cance unknown or not yet pathogen�c (VUS) copy number changes were
detected �n the sample t�ssue, �nclud�ng MDM4 (3 cop�es) and FGF8 (1 copy), as well as NTRK1 p.E551K c.1651G>A
var�at�on (VAF 66%).

The detected EWSR1-FLI1 fus�on �n the pat�ent supports the presence of a sarcomato�d component, suggest�ng the
poss�b�l�ty of gen�tal system pr�mary Ew�ng sarcoma. Although rare, l�terature reports �nclude 19 cases of cerv�cal
pr�mary Ew�ng sarcoma, and there �s also a case report of uter�ne pr�mary Ew�ng sarcoma (PMID: 26549660, PMID:
33494989).

EWSR1-FLI1 fus�on �s an alterat�on that act�vates several oncogen�c genes and accelerates the cell prol�ferat�on. Accord�ng
to the NCCN gu�del�nes, these pat�ents have been reported to benef�t from alternat�ng treatment w�th v�ncr�st�ne,
dact�nomyc�n, cyclophospham�de, doxorub�c�n, �fosfam�de, and etopos�de.

Loss of PTEN and copy number alterat�ons were detected �n our pat�ent's tumor t�ssue, suggest�ng the potent�al act�vat�on
of the RAS/PI3K/MEK-MAPK pathways. Therefore, �t �s cons�dered that tramet�n�b or b�n�met�n�b treatment, wh�ch
�nh�b�ts these pathways, may be benef�c�al.

A MED12 p.? c.204+2T>G (VAF % 48.4) mutat�on has been �dent�f�ed �n our pat�ent. It has been reported that MED12
mutat�ons are frequently encountered �n uter�ne le�omyomas and le�omyosarcomas (PMID: 25108465). The
neuroendocr�ne d�fferent�at�on observed �n our pat�ent's pathology report may be cons�stent w�th h�stopatholog�cal
f�nd�ngs of Ew�ng sarcoma.

If cl�n�cally deemed necessary, the use of the l�qu�d b�opsy tests can be cons�dered for mon�tor�ng our pat�ent.
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Cl�n�cally Relevant Results                                                                                                                                                  

CLINICAL IMPACT 

Copy number loss of the PTEN gene was �dent�f�ed (equ�valent to 1 copy and a 0.56-fold change). PTEN delet�ons result �n a loss-of-funct�on
and are known to be oncogen�c (PMID: 28481359). PTEN encodes a tumor suppressor that �s one of the most frequently mutated genes �n
human cancer (PMID: 9072974, 9090379, 22473468). PTEN has several phys�olog�cal funct�ons, most notably operat�ng as a phosphatase that
converts phosphat�dyl�nos�tol (3,4,5)-tr�phosphate (PIP3) to phosphat�dyl�nos�tol (4,5)-tr�phosphate (PIP2) at the cell membrane (PMID:
18767981, 28481359). PTEN delet�ons been reported �n prostate cancer, 5.4% of large cell neuroendocr�ne cancers (PMID: 28481359). Loss
of PTEN prote�n express�on has been �dent�f�ed as a marker of poor prognos�s �n NSCLC (PMID: 21782507, 22982652). Loss of PTEN may also
lead to greater genom�c �nstab�l�ty and prov�de a sett�ng for the accumulat�on of other deleter�ous mutat�ons (PMID: 28481359). Germl�ne
loss-of-funct�on PTEN mutat�ons occur �n approx�mately 80% of pat�ents w�th the cancer pred�spos�t�on syndrome Cowden d�sease, wh�ch �s
assoc�ated w�th rare h�gh-penetrance breast and thyro�d cancer (PMID: 9467011, 24136893, 21430697, 28481359). Th�s assay cannot
d�st�ngu�sh between somat�c (�n tumor only) versus germl�ne (�nher�ted) changes. Cl�n�cal correlat�on �s recommended. 

T�er I - Strong Cl�n�cal S�gn�f�cance 

A

Interpretat�on

PTEN Copy number loss (1 copy)

CLINICAL IMPACT T�er II - Potent�al Cl�n�cal S�gn�f�cance 

EWSR1, FLI1 fus�on transcr�pt

C

D�agnost�c of — Per�pheral neuroectodermal
tumor, Round cell sarcoma, Ew�ng's sarcoma of
bone, or Ew�ng's sarcoma 

Interpretat�on

A EWSR1-FLI1  fus�on  t(11;22)(q24.1-q24.3;q12.2)(chr22:g.29683123::chr11:g.128675261) has been �dent�f�ed �n th�s tumour. 

The genet�cs of EWS are character�zed by a canon�cal fus�on �nvolv�ng EWSR1 (Ew�ng's Sarcoma Reg�on 1) gene and a member of the ETS
fam�ly of transcr�pt�on factors, such as FLI1 (Fr�end Leukaem�a v�rus Integrat�on 1) and ERG. If a gene fus�on occurs �n Ew�ng's sarcoma, most
frequently �t �s the recurrent t(11;22)(q24;q12) translocat�on result�ng �n the fus�on of EWSR1 and FLI1 genes, �dent�f�ed �n 80-90% of cases
(PMID: 3779625_Turc Carel_1986; PMID: 1522903_Delattre_1992; PMID: 8022439_Delattre_1994). The second most common molecular
abnormal�ty �s the t(21;22)(q22;q12), wh�ch accounts for approx�mately 5-10% of the cases, result�ng �n an EWSR1-ERG fus�on (PMID:
10561219_G�nsberg_1999; PMID: 26690869_Chen_2015).

 Ev�dence suggests that fus�on of EWS to d�fferent members of the ETS fam�ly of transcr�pt�on factor genes may result �n the express�on of
s�m�lar d�sease phenotypes (PMID: 8162068_Sorenson_1994). One study has shown that EWSR1-FLI1 and EWSR1-ERG gene fus�ons are
assoc�ated w�th s�m�lar cl�n�cal phenotypes �n Ew�ng’s sarcoma, w�th no s�gn�f�cant d�fferences observed between the two groups �n age of
d�agnos�s, sex, metastas�s at d�agnos�s, pr�mary s�te, event-free surv�val, or overall surv�val (PMID: 10561219_G�nsberg_1999). Recent reports
from the EURO-EWING 99 study and the Ch�ldren’s Oncology Group study suggest that w�th currently ava�lable effect�ve therap�es, pat�ents
w�th Ew�ng sarcoma have s�m�lar outcomes, regardless of fus�on subtype �n contrast to some prev�ous reports (see commentary by Barr &
Meyer (PMID: 20308653_2010). On the other hand, chromosomal translocat�on �tself could be a treatment target of trabected�n, and the
spec�f�c translocat�on of Ew�ng sarcoma could be the target of trabected�n. In a precl�n�cal study, trabected�n �nh�b�ted NR0B1 express�on by
suppress�ng the act�v�ty of EWSR1-FLI1 and a part�al response to recurrent/metastat�c Ew�ng sarcoma was observed (PMID:
2469622_Ueda_2014).
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MED12 encodes for a component of CDK8, wh�ch �s �nvolved �n transcr�pt�on �n�t�at�on, and �s �nvolved �n a var�ety of estrogen dependent
tumors. The spl�ce s�te var�ant �dent�f�ed �s expected to result �n prote�n truncat�on / �nact�vat�on and �s l�kely oncogen�c. 

CLINICAL IMPACT T�er II - Potent�al Cl�n�cal S�gn�f�cance 

MED12 p.? c.204+2T>G
NM_005120.2 
VAF % 48.4 
DEPTH 403

D

Interpretat�on

POTENTIAL CLINICAL TRIALS

Cl�n�cal Tr�als assoc�ated w�th th�s pat�ent's genom�c prof�le and tumor type are d�splayed below. 

TITLE TRIAL IDENTIFIER PHASE VARIANT

Lurb�nected�n �n FET-Fused Tumors
NCT05918640 

https://cl�n�caltr�als.gov/ show/NCT04848337 
I/II 

EWSR1, FLI1
EWSR1-FLI1 fus�on transcr�pt

TIER III - VARIANTS OF UNCERTAIN SIGNIFICANCE

FGF8
Copy number loss �n FGF8 (1 copy) 

MDM4 
Copy number ga�n �n MDM4 (3 cop�es)  

NTRK1 
p.E551K NM_002529.3 c.1651G>A 

VAF 66%
DEPTH 591
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https://clinicaltrials.gov/show/NCT05918640
https://clinicaltrials.gov/show/NCT05918640


IA

Var�ant of strong cl�n�cal
s�gn�f�cance, Level A

ev�dence (FDA approved
therapy or pract�ce

gu�del�ne �n pat�ent's tumor
type)

IB

Var�ant of strong cl�n�cal
s�gn�f�cance, Level B

Ev�dence (consensus �n the
f�eld based on

well powered stud�es �n
pat�ent's tumor type) 

IIC

Var�ant of potent�al cl�n�cal
s�gn�f�cance, Level C

ev�dence (FDA approved
therapy or pract�ce

gu�del�ne �n other tumor
type(s), ev�dence from

mult�ple small publ�shed
stud�es, or based on

ava�lab�l�ty of
�nvest�gat�onal therap�es) 

IID

Var�ant of potent�al cl�n�cal
s�gn�f�cance, Level D ev�dence

(case reports or precl�n�cal
stud�es) 

III Var�ant of uncerta�n cl�n�cal s�gn�f�cance III Ben�gn or l�kely ben�gn var�ant

REPORTED GENES 
A total of 523 genes were subjected to targeted next generat�on sequenc�ng analys�s. Deta�ls ava�lable upon request. 

CGW VERSION 

CGW_v6.26

DATABASE DETAILS 

The vers�ons, releases, bu�lds, dates of the follow�ng databases were used to generate th�s report.

— Genom�c Bu�ld: GRCh37.p13
— Genom�c Annotat�on Sources: NCBI RefSeq v105 
— gnomAD: r2.1 
— dbNSFP: 3.5c
— COSMIC: v92
— NHLBI ESP: v.0.0.30 
— Cl�nVar: 20210328
— dbSNP: 149 
— ExAC: v1.0
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CLASSIFICATION AND LEVELS OF EVIDENCE

The var�ant class�f�cat�on system used �n th�s report �s based on jo�nt consensus recommendat�ons of the Assoc�at�on for Molecular
Pathology, Amer�can Soc�ety of Cl�n�cal Oncology, and the College of Amer�can Patholog�sts (J Mol D�agn 2017, 19:4-23). T�ers IA, IB, IIC, IID,
III and IV descr�be var�ant categor�es of descend�ng cl�n�cal s�gn�f�cance �n the pat�ent. Var�ants �n T�er IV are not reported �n accordance w�th
the consensus recommendat�ons.
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PTCH1 
NM_000264.3 (1) 

CCNE1
 NM_001238.2 (2)

ARID1A 
NM_006015.4 (1)

PTPRS
 NM_002850.3 (15)

PTPRT
 NM_007050.5 (1)

FGF3 
NM_005247.2 (1)

RAB35 
NM_006861.6 (1)

CDH1 
NM_004360.3 (1)

FGF4 
NM_002007.2 (1)

PDPK1 
NM_002613.4 (2)

CEBPA 
NM_004364.3 (1)

CENPA 
NM_001809.3 (1)

KMT2B 
NM_014727.1 (1)

BBC3 
NM_014417.4 (2)

RB1 
NM_000321.2 (1)

FLT3 
NM_004119.2 (1)

FLT4 
NM_182925.4 (1)

RECQL4 
NM_004260.3 (2)

RET 
NM_020975.4 (1)

PIK3R2 
NM_005027.3 (6)

STAT5A 
NM_003152.3 (8)

MAGI2 
NM_012301.3 (22)

STAT5B 
NM_012448.3 (7)

MALT1 
NM_006785.3 (1)

IDH2 
NM_002168.2 (1)

MAP2K4 
NM_003010.3 (1)

GATA4 
NM_002052.3 (2)

MAP3K1 
NM_005921.1 (1)

NOTCH3 
NM_000435.2 (24) 

NOTCH3 
NM_000435.2 (1)

PERTINENT NEGATIVES

Pert�nent negat�ves were not reported for th�s case
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Level 2: 100x coverage for > 50% of pos�t�ons was not ach�eved for the targeted exon reg�ons l�sted below:

Gene 
Transcr�pt ID (Exon/Intron(')) 

FANCA 
NM_000135.2 (1)

SDHA 
NM_004168.2 (1) 

FANCE 
NM_021922.2 (1) 

CODING EXON COVERAGE METRICS 

GPR124 
NM_032777.9 (1)

INSR 
NM_000208.2 (1) 

TGFBR1 
NM_004612.2 (1)
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DISCLAIMER 

Th�s Report was generated us�ng the mater�als and methods descr�bed above, wh�ch requ�red the use of var�ous reagents, protocols,
�nstruments, software, databases, and other �tems, some of wh�ch were prov�ded or made access�ble by th�rd part�es. A defect or malfunct�on
�n any such reagents, protocols, �nstruments, software, databases, and/or other �tems may comprom�se the qual�ty or accuracy of the Report.
The Report has been created based on, or �ncorporates references to, var�ous sc�ent�f�c manuscr�pts, references, and other sources of
�nformat�on, �nclud�ng w�thout l�m�tat�on manuscr�pts, references, and other sources of �nformat�on that were prepared by th�rd part�es that
descr�be correlat�ons between certa�n genet�c mutat�ons and part�cular d�seases (and/or certa�n therapeut�cs that may be useful �n
amel�orat�ng the effects of such d�seases). Such �nformat�on and correlat�ons are subject to change over t�me �n response to future sc�ent�f�c
and med�cal f�nd�ngs. P�er�anDx makes no representat�on or warranty of any k�nd, expressed or �mpl�ed, regard�ng the accuracy of the
�nformat�on prov�ded by or conta�ned �n such manuscr�pts, references, and other sources of �nformat�on. If any of the �nformat�on prov�ded
by or conta�ned �n such manuscr�pts, references, and other sources �s later determ�ned to be �naccurate, the accuracy and qual�ty of the
Report may be adversely �mpacted. P�er�anDx �s not obl�gated to not�fy you of any �mpact that future sc�ent�f�c or med�cal research f�nd�ngs
may have on the Report. 

Secondary Analys�s Methods: The DNA and RNA data �s analyzed us�ng the Illum�na Software TSO500 v2.2 Local App and a custom�zed
analys�s p�pel�ne w�th�n the Cl�n�cal Genom�cs Workspace software platform from P�er�anDx. 

Var�ant Call�ng: Var�ants are reported accord�ng to HGVS nomenclature (www.hgvs.org/mutnomen) and class�f�ed as per the AMP
class�f�cat�on system �nto t�ers IA, IB, IIC, IID, III and IV. These t�ers are strat�f�ed by cl�n�cal ut�l�ty ('act�onab�l�ty' for cl�n�cal dec�s�on-mak�ng as
to d�agnos�s, prognos�s, treatment opt�ons, and carr�er status) and prev�ously reported data �n the med�cal l�terature. Var�at�ons found �n
gnomAD (https://gnomad.broad�nst�tute.org/) that have ≥1% m�nor allele frequency (except those that are also �n Cl�nVar denoted as
cl�n�cally relevant, used �n a cl�n�cal d�agnost�c assay, or reported as a mutat�on �n a publ�cat�on) are class�f�ed as known polymorph�sms. Exons
from some transcr�pts �ncluded �n the RefSeq annotat�on release v105 found �n genes reported �n certa�n gene subsets of th�s test are not
targeted by the assay. The untargeted exons are d�scla�med and are �dent�f�ed as follows: HIST2H3A NM_001005464.2 exon 1, HIST2H3C
NM_021059.2 exon 1, MYB NM_001130173.1 exon 1, PAX8 NM_003466.3 exon 8, PDPK1 NM_002613.4 exon 3, PDPK1 NM_002613.4 exon 8,
PDPK1 NM_002613.4 exon 1, PDPK1 NM_002613.4 exon 6, PDPK1 NM_002613.4 exon 4, PDPK1 NM_002613.4 exon 5, PDPK1 NM_002613.4
exon 9, PDPK1 NM_002613.4 exon 10, RANBP2 NM_006267.4 exon 13, RANBP2 NM_006267.4 exon 8, REL NM_002908.2 exon 9, SUZ12
NM_015355.2 exon 3, FGF8 NM_033164.3 exon 1, RECQL4 NM_004260.3 exon 1, ICOSLG NM_015259.4 exon 1, NOTCH1 NM_017617.3 exon
1. Add�t�onally, all small var�ant calls �n the HLA-A, KMT2B, KMT2C, and KMT2D genes are f�ltered out due to potent�al m�s-mapp�ng as a
result of sequence homology w�th other genom�c reg�ons. 

Notes: 
• Th�s assay does not detect complex structural alterat�ons or �ndels, w�th the except�on of a subset of cl�n�cally relevant complex EGFR exon
19 �ndels that are spec�f�cally targeted. Var�ants located outs�de of targeted reg�ons too w�ll not be detected. 

• It �s poss�ble that pathogen�c var�ants may not be reported by one or more of the tools because of the parameters used. However, tool
parameters were opt�m�zed to max�m�ze spec�f�c�ty and sens�t�v�ty.
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Assay Methods: The test was performed us�ng the Illum�na TruS�ght™ Oncology 500 (TSO500) targeted hybr�d-capture based next
generat�on sequenc�ng assay. It employs Un�que molecular �dent�f�ers (UMI) to enable detect�on of var�ants, present �n formal�n-f�xed
paraff�n-embedded (FFPE) tumor samples, at low VAFs w�th a h�gh degree of sens�t�v�ty and spec�f�c�ty. TSO500 �s des�gned to detect
mult�ple classes of mutat�ons �nclud�ng s�ngle-nucleot�de var�ants (SNVs), mult�-nucleot�de var�ants (<3bp), small Insert�ons (1-
18bp)/Delet�ons (1-27bp) and Copy Number Var�ants (CNVs). The assay also detects, quant�tat�vely, m�crosatell�te �nstab�l�ty (MSI) and tumor
mutat�onal burden (TMB). Fus�ons and spl�ce var�ants are detected �n RNA. DNA and RNA are extracted from the same FFPE t�ssue us�ng the
Allprep DNA/RNA FFPE K�t (Q�agen, Inc.). RNA �s then reverse transcr�bed to cDNA. The genom�c DNA and cDNA are sheared to prepare
sequenc�ng l�brar�es. The reg�ons of �nterest are hybr�d�zed to b�ot�nylated probes, magnet�cally pulled down w�th streptav�d�n-coated beads,
and eluted to enr�ch the l�brary pool. F�nally, l�brar�es are normal�zed us�ng a s�mple beadbased protocol, then pooled and sequenced on an
Illum�na NovaSeq 6000 �nstrument. 

Pathology Assessment: Patholog�st rev�ews on H&E sta�ned sect�on of the t�ssue block or sta�ned cytology sl�de were cons�dered to assess
adequacy and, as needed, gu�de enr�chment of tumor for sequenc�ng analys�s. The �n-house val�dat�on ensured that the samples passed all
establ�shed laboratory QC metr�cs. Th�s excludes exons, w�th�n the spec�f�ed transcr�pts of the genes and l�sted �n the Cod�ng Exon Coverage
Metr�cs sect�on above, for wh�ch var�ants may not have been rel�ably detected. 

METHODOLOGY
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The test performance character�st�cs were determ�ned by the P�er�anDx Molecular Laboratory. The Report was generated by the P�er�anDx
Molecular Laboratory as requ�red by the CLIA 1988 regulat�ons. The Report, and the tests used to generate the Report, have not been cleared
or approved by the U.S. Food and Drug Adm�n�strat�on (FDA). The FDA has determ�ned that such clearance or approval �s not necessary. The
test results have been shown to be cl�n�cally useful. Th�s laboratory �s CLIA cert�f�ed to perform h�gh complex�ty test�ng. 
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The Report must always be �nterpreted and cons�dered w�th�n the cl�n�cal context, and a phys�c�an should always cons�der the Report along
w�th all other pert�nent �nformat�on and data that a phys�c�an would prudently cons�der pr�or to prov�d�ng a d�agnos�s to a pat�ent or
develop�ng and �mplement�ng a plan of care for a pat�ent. The Report should never be cons�dered or rel�ed upon alone �n mak�ng any
d�agnos�s or prognos�s. The man�festat�on of many d�seases are caused by more than one gene var�ant, a s�ngle gene var�ant may be relevant
to more than one d�sease, and certa�n relevant gene var�ants may not have been cons�dered �n the Report. In add�t�on, many d�seases are
caused or �nfluenced by mod�f�er genes, ep�genet�c factors, env�ronmental factors, and other var�ables that are not addressed by the Report
(or that are otherw�se unknown). Th�s Report �s based on a next generat�on sequenc�ng assay wh�ch does not d�st�ngu�sh between somat�c
and germl�ne var�ants. If a germl�ne var�ant �s �n quest�on, further test�ng may be recommended. As such, the relevance of the Report should
be �nterpreted �n the context of a pat�ent's cl�n�cal man�festat�ons. The Report prov�ded by P�er�anDx �s prov�ded on an "AS IS" bas�s.
P�er�anDx makes no representat�on or warranty of any k�nd, expressed or �mpl�ed, regard�ng the Report. In no event shall P�er�anDx be l�able
for any actual damages, �nd�rect damages, and/or spec�al or consequent�al damages ar�s�ng out of or �n any way connected w�th the Report,
your use of the Report, your rel�ance on the Report, or any defect or �naccurate �nformat�on �ncluded w�th�n the Report. 

Med�cal knowledge annotat�on �s constantly updated and reflects the current knowledge at the t�me. 

Th�s Author�zed S�gnature
perta�ns to th�s laboratory report:

Prof.Dr. M.Ceng�z Yakıcıer
NPG Genet�c D�seases

Evaluat�on Center 
Respons�ble Med�cal Dr.

Center Manager 
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