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GENETIC RESULT: POSITIVE - CLINICALLY SIGNIFICANT MUTATIONS IDENTIFIED
TMB 

7.5 muts/Mb

MSI 

0.1% Unstable S�tes
PD-L1

D�agnos�s: Adenocarc�noma of Prostate

No Var�ants Reported AR
Copy number ga�n �n AR (3 cop�es)

TP53
p.H179R c.536A>G 

TP53 
p.R248W c.742C>T

CIC
p.Y770Vfs*1 61 c.2303dupC

ERCC3 
p.R109* c.325C>T

ATM
Copy number loss (1 copy)

PTEN
Copy number loss (1 copy) 

KIT 
Copy number ga�n (3 cop�es)

PDGFRA 
Copy number ga�n (3 cop�es) 

3 Cl�n�cal Tr�als

MDM4
Copy number ga�n (4 cop�es) 

2 Cl�n�cal Tr�als 0 Cl�n�cal Tr�als

Comprehens�ve Genom�c Analys�s w�th L�qu�d B�opsy us�ng cfDNA obta�ned from our pat�ent's per�pheral blood: genom�c
markers MSI: Stable (0.1%), TMB: Med�um (7.5 muts/mb) were found. In our pat�ent's plasma, 523 genes and 23 non-
cod�ng breakage reg�ons were �nvest�gated for genet�c changes such as po�nt mutat�on, �n/del changes, ampl�f�cat�on,
delet�on and translocat�on; pathogen�c and dr�ver (dr�ver) cons�dered: ATM and PTEN genes copy number losses (LOH); AR
(3 cop�es), MDM4 (4 cop�es), KIT (3 cop�es), PDFRA (3 cop�es) genes copy number changes; TP53 p.h179r c.536a>g, TP53
p.r248w c.742c>t, CIC p.y770vfs161 c.2303dupc, ercc3 p.r109 c.325c>t mutat�ons were detected. In the same cfdna sample
of our pat�ent: AKT2, CCNE1, ERCC1, ERCC2, FGF8, PIK3CB and RET genes copy number losses (LOH); FGF5 (3 cop�es) and
JAK2 (3 cop�es) genes copy number changes; CDKN2A p.t31m p.t72m (vaf 61%), DNMT3A p.v684� c.2050g>a (vaf 30.9%),
DOT1L p.s615 c. 1844c>a (vaf 15.2%), EPHA7 p.a245t c.733g>a (vaf 50.6%), KDM6A p.g291efs34 c.870delc (vaf 0.3%),
mag�2 p.r839h c. 2516g>a (vaf 47.6%), myod1 p.p186rfs25 c.557delc (vaf 0.4%), tet2 p.q706lfs41 c.2117_2129del13 (vaf
0.1%), ZBTB7A p.a180rfs*14 c.537dupc (vaf 0.7%) var�at�ons were detected, but the cl�n�cal s�gn�f�cance of these var�at�ons
�s unknown (VUS). The pr�mary treatment of metastat�c prostate cancer �s androgen depr�vat�on therapy (ADT). AR
(Androgen Receptor) ampl�f�cat�on was detected �n our pat�ent's plasma sample, and genet�c changes such as
ampl�f�cat�on or mutat�ons �n the AR gene have been reported to be respons�ble for res�stance to adt treatment (pm�d:
30425524; pm�d:36009418; pm�d: 24931201). AR copy number change �nd�cates that our pat�ent w�ll not benef�t from
treatments conta�n�ng Ab�raterone, Predn�sone and Enzalutam�de and the�r comb�nat�ons. 

REPORT SUMMARY                                                                                                                                                                                                      



No mutat�on was detected �n BRCA1, BRCA2, BARD1, BRIP1, CDK12, CHEK1, CHEK2, FANCL, PALB2, RAD51B, RAD51C,
RAD51D, or RAD54L homologous recomb�nat�on pathway w�th dna repa�r (HRR) genes �n our pat�ent's analyzed plasma
sample. However, copy number losses (LOH) were observed �n the ATM and PTEN genes. In add�t�on, LOH was observed �n
at least 4 other chromosome reg�ons. Although th�s test �s not a val�dated test for the gLOH score, due to the number of
loh observed, our pat�ent's tumor was evaluated as a gLOH h�gh and HRR defect�ve tumor. Olapar�b �s one of the
treatment opt�ons for pat�ents w�th Metastat�c Castrat�on Res�stant Prostate Cancer (MCRPC) who have a somat�c or
germl�ne pathogen�c mutat�on �n one of the HRR genes or HRR defect�ve (pm�d: 32955174; pm�d:34045297). The cl�n�cal
benef�t of Olapar�b, a Parp Inh�b�tor, �n MCRPC pat�ents, has been accepted by the FDA and th�s treatment recommended
by the gu�del�nes (NCCN Prostate Cancer v.1 2023). PDGFRA and KIT genes ampl�f�cat�on was detected �n the plasma
sample analyzed by our pat�ent. These genes are located �n the 4q12 reg�on and 4q12 amp has been reported �n many
cancer types (pm�d: 31604903). Another Tyros�ne K�nase gene KDR gene �s also part�ally located �n th�s ampl�con �n our
pat�ent. Prel�m�nary cl�n�cal stud�es have reported that a mult�k�nase �nh�b�tor such as Pazopan�b prov�ded cl�n�cal benef�t
�n pat�ents w�th th�s co-ampl�f�cat�on (pm�d: 36139590). Lenvat�n�b �s another mult�k�nase �nh�b�tor and has been reported
to prov�de cl�n�cal benef�t �n the treatment of advanced-stage cancers w�th an �mmunotherapy agent such as
Pembrol�zumab (pm�d: 3645727; pm�d: 33616314). Cl�n�cal tr�als evaluat�ng the safety and cl�n�cal eff�cacy of the
comb�nat�on of Pembrol�zumab and Lenvat�n�b cont�nue to accept pat�ents w�th MCRPC and advanced/metastat�c
Endocr�ne Prostate Cancer (nct04848337; nct02861573). The NCCN gu�del�ne recommends Pembrol�zumab treatment for
MCRPC pat�ents w�th MSI-H, dMMR or TMB ≥10 mut/mb.

Cl�n�cally Relevant Results                                                                                                                                                  

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

AR   Copy number  (3 cop�es) Not l�kely to benef�t from

CLINICAL IMPACT 

B

Ab�raterone �n comb�nat�on w�th Enzalutam�de and Predn�sone
�n Metastat�c castrat�on-res�stant prostate cancer

In our pat�ent, we observed an �ncreased copy number var�at�on (3 cop�es) �n AR gene. AR (also called d�hydrotestosterone receptor)
funct�ons as a stero�d hormone-act�vated transcr�pt�on factor and regulates cell prol�ferat�on and d�fferent�at�on (RefSeq, Jan 2017;
Un�Prot.org). Some ev�dence �nd�cates that metastat�c castrat�on-res�stant prostate cancer harbor�ng an AR ampl�f�cat�on may not benef�t
from ab�raterone �n comb�nat�on w�th enzalutam�de and predn�sone, based on overall surv�val and t�me to progress�on �n phase II cl�n�cal tr�al
of 202 part�c�pants treated w�th androgen receptor s�gnal�ng �nh�b�tors (PMID: 34083234). Some cl�n�cal stud�es �nd�cate that castrat�on-
res�stant adenocarc�noma of the prostate harbor�ng an AR ampl�f�cat�on may not benef�t from ab�raterone �n comb�nat�on w�th predn�sone,
based on progress�on-free surv�val and overall surv�val �n a prospect�ve study of 109 part�c�pants (PMID: 28472366). Some ev�dence �nd�cates
that metastat�c castrat�on-res�stant adenocarc�noma of prostate harbor�ng an AR ampl�f�cat�on may not benef�t from ab�raterone as f�rst-l�ne
therapy based on overall surv�val and progress�on-free surv�val �n a retrospect�ve study of 54 part�c�pants w�th ongo�ng LHRH analog
treatment and w�thout pr�or docetaxel therapy (PMID: 33500577). 

Some ev�dence �nd�cates that metastat�c castrat�on-res�stant carc�noma of the prostate harbor�ng an AR ampl�f�cat�on may not benef�t from
ab�raterone based on progress�on-free surv�val �n a prospect�ve study of 41 part�c�pants (PMID: 32487321). Emerg�ng ev�dence �nd�cates that
metastat�c castrat�on-res�stant prostate cancer harbor�ng an AR ampl�f�cat�on �s not l�kely to benef�t from enzalutam�de based on overall
surv�val and progress�on-free surv�val �n a meta-analys�s of 630 part�c�pants (PMID: 35050750). Some ev�dence suggests that metastat�c
castrat�on-res�stant prostate cancer harbor�ng an AR ampl�f�cat�on may be assoc�ated w�th an unfavorable prognos�s based on: a) overall
surv�val and progress�on-free surv�val �n a prospect�ve study of 106 part�c�pants follow�ng chemotherapy or androgen receptor s�gnal�ng
�nh�b�tors (PMID: 35331214); b) overall surv�val �n a prospect�ve study of 70 part�c�pants follow�ng d�sease progress�on on androgen-
depr�vat�on therapy w�thout pr�or chemotherapy (PMID: 29858592); c) a retrospect�ve study of 187 part�c�pants (PMID: 34157173); and d)
progress�on-free surv�val �n a prospect�ve study of 91 part�c�pants (PMID: 34254334).

Interpretat�on



TP53 p.H179R �s a m�ssense alterat�on located w�th�n the DNA-b�nd�ng doma�n (DBD) of the p53 prote�n (PMID: 18410249), and th�s mutated
am�no ac�d was �dent�f�ed as a recurrent hotspot (stat�st�cally s�gn�f�cant) �n a populat�on-scale cohort of tumor samples of var�ous cancer
types (cancerhotspots.org). DBD mutat�ons are thought to result �n loss of funct�on v�a the loss of transact�vat�on of p53-dependent genes
(PMID: 12826609). TP53 p.H179R results �n a loss of Tp53 prote�n funct�on as �nd�cated by fa�lure to act�vate downstream gene transcr�pt�on
and �ncreased surv�val (PMID: 17361096, PMID: 26585234), and also �nduces cancer gene s�gnature through act�vat�on of Ras s�gnal�ng (PMID:
22427690). TP53 p.H179R has been reported to result �n substant�ally reduced transact�vat�on capac�ty, as compared w�th w�ld-type TP53, �n
yeast assays (IARC TP53 Database; PMID: 12826609, PMID: 17311302). Therefore, th�s alterat�on �s cons�dered oncogen�c. In prostate cancer
pat�ents carry�ng defects �n at least 2 of PTEN, TP53, and RB1: Cabaz�taxel 20 mg/m2 plus carboplat�n AUC 4 mg/mL per mon w�th growth
factor support can be cons�dered for f�t pat�ents w�th aggress�ve var�ant prostate cancer (v�sceral metastases, low PSA and bulky d�sease,
h�gh LDH, h�gh CEA, lyt�c bone metastases, NEPC h�stology) or unfavorable genom�cs (defects �n at least 2 of PTEN, TP53, and RB1) (PMID:
31515154; NCCN 'Prostate Cancer' v.3.2022). However, no PTEN or RB1 mutat�ons were detected �n th�s sample

TP53 mutat�ons have been reported �n 30% of prostate cancer samples �n cB�oPortal for Cancer Genom�cs (cB�oPortal.org; February 2023).
TP53 mutat�on and nuclear accumulat�on of p53 prote�n have been shown to occur late �n the development of prostate cancer and be
assoc�ated w�th metastas�s, advanced d�sease, and androgen-�ndependent growth (PMID: 7692074, PMID: 18552821, PMID: 25827447, PMID:
26000489, PMID: 28446506). TP53 encodes the p53 tumor suppressor prote�n, a transcr�pt�on factor that responds to cellular stresses,
�nclud�ng DNA damage and oncogen�c act�vat�on, by �nduc�ng downstream ant�-tumor responses such as DNA repa�r and apoptos�s (PMID:
11099028). The p53 prote�n cons�sts of an N-term�nal transact�vat�on doma�n, a central DNA-b�nd�ng doma�n, an ol�gomer�zat�on doma�n and
a C term�nal regulatory doma�n (PMID: 22713868). Loss of tumor suppressor p53, wh�ch �s encoded by the TP53 gene, �s common �n
aggress�ve advanced cancers (PMID: 19935675). Carr�ers of a germl�ne mutat�on �n TP53 have L�-Fraumen� Syndrome, an �nher�ted cancer
syndrome result�ng �n mult�ple tumors �n early adulthood, �nclud�ng breast cancer, bra�n tumors, and leukem�as (PMID: 1978757, PMID:
2259385, PMID: 1683921). Express�on of p53 �n normal cells �s low; however, TP53 alterat�ons, �nclud�ng those that result �n loss of p53 tumor
suppressor funct�on, may lead to stab�l�zat�on and �ncreased express�on of p53, part�cularly �n the nucleus, and several stud�es have shown
that �t may have oncogen�c ga�n-of funct�on effects (PMID: 15625370, PMID: 11400116, PMID:12826609, PMID: 21760960, PMID: 18802452).
Currently, no approved therap�es are ava�lable that target TP53 alterat�ons, desp�te the�r h�gh prevalence �n cancer. Therapeut�c approaches
under �nvest�gat�on �nclude gene therapy for TP53 and (dendr�t�c cell-based) TP53 vacc�nes (PMID: 24583792, PMID: 21541192, PMID:
24982341). Inh�b�t�on of components of the DNA damage checkpo�nt, �nclud�ng Checkpo�nt K�nase 1 (Chk1) and Wee1, has been reported to
enhance the act�v�ty of DNA-damag�ng agents �n precl�n�cal cancer models w�th def�c�ency of p53 funct�on (PMID: 21087899, PMID:
20107315, PMID: 21799033). Cl�n�cal tr�als of the Wee1 �nh�b�tor adavosert�b (MK-1775) are currently underway for pat�ents w�th sol�d
tumors and hematolog�c mal�gnanc�es. Olapar�b �n comb�nat�on w�th AZD1775 (WEE1 �nh�b�tor) �s �n phase II cl�n�cal tr�al to determ�ne tumor
overall response rate �n pat�ents w�th advanced sol�d tumors harbor�ng TP53 mutat�ons (NCT02576444, Act�ve, not recru�t�ng). 

Stud�es have reported Aurora k�nase A to be act�vated �n cells harbor�ng TP53 mutat�on, and Aurora k�nase A and B �nh�b�tors have been
reported to act�vate w�ld-type p53 �n cellular assays; thus, tumors reta�n�ng a w�ld-type TP53 allele may benef�t from Aurora k�nase �nh�b�tors
(PMID: 25398437, PMID: 25512615, PMID: 21761334, PMID: 25758253, PMID: 22611192, PMID: 23955083). Some stud�es suggest that Hsp90
�nh�b�tors may be effect�ve �n tumors w�th oncogen�c TP53 alterat�ons (PMID: 26009011, PMID: 17982489). Mutat�ons �n TP53 may �ncrease
res�stance to �on�z�ng rad�at�on therapy (PMID: 14576853, PMID: 25913131). TP53 mutat�ons have been s�gn�f�cantly assoc�ated w�th plat�num
res�stance �n stud�es of ovar�an cancer cases (PMID: 25385265, PMID: 28148293).

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

TP53    p.H179R c.536A>G 

CLINICAL IMPACT 

B

Interpretat�on



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

TP53    p.R248W c.742C>T 

CLINICAL IMPACT 

C

Interpretat�on

Unfavorable Prognos�s �n
Mal�gnant tumor of unknown or�g�n, Mal�gnant tumor of
unknown or�g�n or �lldef�ned s�te, Squamous cell carc�noma of
vulva, Medulloblastoma, or Endometr�al carc�noma

Stud�es have reported Aurora k�nase A to be act�vated �n cells harbor�ng TP53 mutat�on, and Aurora k�nase A and B �nh�b�tors have been
reported to act�vate w�ld-type p53 �n cellular assays; thus, tumors reta�n�ng a w�ld-type TP53 allele may benef�t from Aurora k�nase �nh�b�tors
(PMID: 25398437, PMID: 25512615, PMID: 21761334, PMID: 25758253, PMID: 22611192, PMID: 23955083). Some stud�es suggest that Hsp90
�nh�b�tors may be effect�ve �n tumors w�th oncogen�c TP53 alterat�ons (PMID: 26009011, PMID: 17982489). Mutat�ons �n TP53 may �ncrease
res�stance to �on�z�ng rad�at�on therapy (PMID: 14576853, PMID: 25913131). TP53 mutat�ons have been s�gn�f�cantly assoc�ated w�th plat�num
res�stance �n stud�es of ovar�an cancer cases (PMID: 25385265, PMID: 28148293).

Some ev�dence �nd�cates that metastat�c castrat�on-res�stant prostate cancer harbor�ng a TP53 mutat�on may not benef�t from ab�raterone �n
comb�nat�on w�th predn�sone, based on overall surv�val and progress�on-free surv�val �n a mult�center phase II cl�n�cal tr�al of 116 treatment-
na�ve part�c�pants (PMID: 29367197).  Some ev�dence suggests that adenocarc�noma of prostate harbor�ng a somat�c TP53 mutat�on may be
assoc�ated w�th an unfavorable prognos�s based on: a) overall surv�val �n a retrospect�ve study of 13 part�c�pants w�th metastat�c pr�mary and
secondary hormone-sens�t�ve d�sease (PMID: 33955569); and b) progress�on-free surv�val, �nc�dence of metastas�s, and t�me to progress�on �n
a retrospect�ve study of 294 part�c�pants w�th metastat�c or recurrent castrat�on sens�t�ve d�sease (PMID: 33419682). The follow�ng
assoc�at�ons w�th th�s genom�c f�nd�ng are from other tumor type contexts: TP53 mutat�on �s deemed as an unfavorable prognost�c marker �n
endometr�al carc�noma per ESMO (PMID: 35690222) gu�del�nes. TP53 mutat�ons are assoc�ated w�th an unfavorable prognos�s �n SHH-
act�vated medulloblastoma per NCCN (Central Nervous System Cancers, 2.2022) gu�del�nes. TP53 mutat�ons are deemed as an unfavorable
prognost�c marker �n squamous cell carc�noma of vulva per NCCN (Vulvar Cancer, 1.2023) gu�del�nes.

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

ERCC3  p.R109* c.325C>T 

CLINICAL IMPACT 

C

Interpretat�on

ERCC3 p.R109* �s expected to truncate the ERCC3 prote�n at am�no ac�d 109 of 782, wh�ch �s upstream of the hel�case C-term�nal doma�n (aa
551 - 705; Un�Prot.org). In Cl�nVar, ERCC3 p.R109* �s reported as 'Pathogen�c/L�kely pathogen�c' (Var�at�on ID: 265515). Therefore, th�s
alterat�on �s pred�cted to be �nact�vat�ng. 

ERCC3 alterat�ons have been reported �n 4% of prostate cancer samples �n cB�oPortal for Cancer Genom�cs (cB�oPortal.org; March 2023).
ERCC3 �s a tumor suppressor and hel�case �nvolved �n DNA repa�r. It �s �nfrequently altered �n cancer and germl�ne mutat�ons of ERCC3 are
assoc�ated w�th Cockayne's syndrome, xeroderma p�gmentosum, and tr�choth�odystrophy, and may pred�spose to breast cancer (PMID:
8304337, PMID: 16947863, PMID: 25620205). 

ERCC3 (also known as XPB) encodes an ATP-dependent DNA hel�case wh�ch �s an essent�al component of the transcr�pt�on factor II H(TFIIH)
complex. ERCC3 funct�ons to unw�nd the DNA double hel�x wh�ch �s requ�red as part of the nucleot�de-exc�s�on repa�r (NER) pathway (PMID:
21571596). The TFIIH transcr�pt�onal complex also requ�res the act�v�ty of ERCC3 for the �n�t�at�on of transcr�pt�on (PMID: 8166891).
Mutat�ons �n ERCC3, l�kely �mpa�r�ng transcr�pt�onal funct�on, have been �dent�f�ed �n pat�ents w�th xeroderma p�gmentosum B, a cond�t�on
result�ng �n sens�t�v�ty to sunl�ght and �ncreased sk�n-cancer r�sk (PMID: 10064601). Loss-of-funct�on ERCC3 truncat�ng mutat�ons have been
assoc�ated w�th breast cancer r�sk, l�kely due to defects �n DNA repa�r pathways (PMID: 27655433). However, XRCC3 truncat�ons may act
ep�stat�cally w�th mutat�ons �n other DNA repa�r genes. 

In ERCC3 depleted cells, the CDK4/6 �nh�b�tor palboc�cl�b causes enhanced sens�t�v�ty to the PARP superfam�ly tankyrase enzyme �nh�b�tor
MSC2504877, wh�ch suppresses Wnt/β-caten�n s�gnal�ng �n tumor cells. Indeed, MSC2504877 �nh�b�ts the growth of APC mutant colorectal
tumor cells. Furthermore, ERCC3 var�ants are potent�al therapeut�c targets as demonstrated by the enhanced suscept�b�l�ty of ERCC3 mutant
cells to reagents of the fungal sesqu�terpene class (PMID: 27655433). 



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

ATM    Copy number loss (1 copy)  

CLINICAL IMPACT 

C

Interpretat�on

May benef�t from
Olapar�b �n Adenocarc�noma of prostate 

ERCC3 p.R109* �s expected to truncate the ERCC3 prote�n at am�no ac�d 109 of 782, wh�ch �s upstream of the hel�case C-term�nal doma�n (aa
551 - 705; Un�Prot.org). In Cl�nVar, ERCC3 p.R109* �s reported as 'Pathogen�c/L�kely pathogen�c' (Var�at�on ID: 265515). Therefore, th�s
alterat�on �s pred�cted to be �nact�vat�ng. ERCC3 alterat�ons have been reported �n 4% of prostate cancer samples �n cB�oPortal for Cancer
Genom�cs (cB�oPortal.org; March 2023). ERCC3 �s a tumor suppressor and hel�case �nvolved �n DNA repa�r. It �s �nfrequently altered �n cancer
and germl�ne mutat�ons of ERCC3 are assoc�ated w�th Cockayne's syndrome, xeroderma p�gmentosum, and tr�choth�odystrophy, and may
pred�spose to breast cancer (PMID: 8304337, PMID: 16947863, PMID: 25620205). ERCC3 (also known as XPB) encodes an ATP-dependent
DNA hel�case wh�ch �s an essent�al component of the transcr�pt�on factor II H(TFIIH) complex. ERCC3 funct�ons to unw�nd the DNA double
hel�x wh�ch �s requ�red as part of the nucleot�de-exc�s�on repa�r (NER) pathway (PMID: 21571596). 

The TFIIH transcr�pt�onal complex also requ�res the act�v�ty of ERCC3 for the �n�t�at�on of transcr�pt�on (PMID: 8166891). Mutat�ons �n ERCC3,
l�kely �mpa�r�ng transcr�pt�onal funct�on, have been �dent�f�ed �n pat�ents w�th xeroderma p�gmentosum B, a cond�t�on result�ng �n sens�t�v�ty
to sunl�ght and �ncreased sk�n-cancer r�sk (PMID: 10064601). Loss-of-funct�on ERCC3 truncat�ng mutat�ons have been assoc�ated w�th breast
cancer r�sk, l�kely due to defects �n DNA repa�r pathways (PMID: 27655433). However, XRCC3 truncat�ons may act ep�stat�cally w�th mutat�ons
�n other DNA repa�r genes. In ERCC3 depleted cells, the CDK4/6 �nh�b�tor palboc�cl�b causes enhanced sens�t�v�ty to the PARP superfam�ly
tankyrase enzyme �nh�b�tor MSC2504877, wh�ch suppresses Wnt/β-caten�n s�gnal�ng �n tumor cells. Indeed, MSC2504877 �nh�b�ts the growth
of APC mutant colorectal tumor cells. Furthermore, ERCC3 var�ants are potent�al therapeut�c targets as demonstrated by the enhanced
suscept�b�l�ty of ERCC3 mutant cells to reagents of the fungal sesqu�terpene class (PMID: 27655433). Cl�n�cal tr�als are recru�t�ng pat�ents
whose tumors harbor mutat�ons �n DDR genes such as ERCC3 (NCT04122625, NCT04095273, NCT04266912, NCT04267939, NCT04693468,
NCT04550494, NCT04586335).

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

PTEN    Copy number loss (1 copy)  

CLINICAL IMPACT 

C

Unfavorable Prognos�s �n
Mal�gnant tumor of prostate or Pr�mary mal�gnant neoplasm
of prostate

Interpretat�on

PTEN (phosphatase and tens�n homolog) �s a tumor suppressor w�th roles �n the cell cycle, growth, DNA repa�r, cell surv�val and negat�ve
regulat�on of the AKT/PKB s�gnal�ng pathway (RefSeq, Feb 2015; PMID: 24656806, 2014). Some ev�dence �nd�cates that advanced prostate
cancer harbor�ng PTEN copy number loss may benef�t from everol�mus based on progress�on-free surv�val �n a prospect�ve phase II cl�n�cal
tr�al of 89 part�c�pants w�th sol�d tumors (PMID: 34006291, 2021). Some ev�dence �nd�cates that metastat�c castrat�on-res�stant
adenocarc�noma of prostate pat�ents harbor�ng PTEN copy number loss may not benef�t from ab�raterone �n comb�nat�on w�th predn�sone
based on overall surv�val �n a prospect�ve study of 62 part�c�pants (PMID: 31131348, 2019). Some ev�dence �nd�cates that metastat�c
castrat�on-res�stant prostate cancer harbor�ng PTEN copy number loss may not benef�t from ab�raterone based on overall surv�val �n a
mult�center phase II cl�n�cal tr�al of 128 part�c�pants w�th no pr�or chemotherapy (PMID: 33794293, 2021). Some ev�dence �nd�cates that
metastat�c castrat�on-res�stant adenocarc�noma of prostate pat�ents harbor�ng PTEN copy number loss may not benef�t from enzalutam�de
based on overall surv�val �n a prospect�ve study of 62 part�c�pants (PMID: 31131348, 2019). PTEN copy number loss �s deemed as an
unfavorable prognost�c marker �n prostate cancer per ASCO (PMID: 31829902, 2019) gu�del�nes.

Cl�n�cal tr�als are recru�t�ng pat�ents whose tumors harbor mutat�ons �n DDR genes such as ERCC3 (NCT04122625, NCT04095273,
NCT04266912, NCT04267939, NCT04693468, NCT04550494, NCT04586335). 



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

KIT    Copy number ga�n (3 cop�es)  

CLINICAL IMPACT 

C

Interpretat�on

KIT (v-k�t Hardy-Zuckerman 4 fel�ne sarcoma v�ral oncogene homolog, also known as CD117) encodes for the mast/stem cell growth factor
receptor K�t prote�n. It �s a receptor tyros�ne k�nase (RTK) expressed on a w�de var�ety of cell types. The l�gand for KIT �s stem cell factor (SCF).
B�nd�ng of the KIT l�gand SCF to the KIT RTK act�vates downstream s�gnal�ng pathways �nvolved �n med�at�ng pro-growth and pro-surv�val
s�gnals w�th�n the cell. Mutant KIT has been �mpl�cated �n the pathogenes�s of several cancers �nclud�ng melanoma, acute leukem�a, and
gastro�ntest�nal stromal tumor (GIST; PMID: 14645423; PMID: 9438854).

KIT Ampl�f�cat�on �s present �n 0.67% of AACR GENIE cases, w�th convent�onal gl�oblastoma mult�forme, gl�oblastoma, breast �nvas�ve ductal
carc�noma, gastro�ntest�nal stromal tumor, and lung adenocarc�noma hav�ng the greatest prevalence (PMID: 28572459). 

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

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

CLINICAL IMPACT 

C

Interpretat�on

PDGFRA (platelet-der�ved growth factor receptor, alpha polypept�de) encodes the platelet-der�ved growth factor receptor alpha prote�n.
PDGFRA mutat�ons lead to k�nase act�vat�on. Mutant PDGFRA has been �mpl�cated �n the pathogenes�s of a number of cancers. For example,
mutat�ons are found �n gastro�ntest�nal stromal tumors (GIST; PMID: 15928335; PMID: 12522257), and fus�ons �n hypereos�noph�l�c syndrome
(PMID: 12660384) and dermatof�brosarcoma protuberans (PMID: 8988177).

PDGFRA ampl�f�cat�on �s present �n 0.75% of AACR GENIE cases, w�th convent�onal gl�oblastoma mult�forme, gl�oblastoma, breast �nvas�ve
ductal carc�noma, anaplast�c astrocytoma, and osteosarcoma hav�ng the greatest prevalence (PMID: 28572459). 

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

CIC    p.Y770Vfs*161 c.2303dupC  

CLINICAL IMPACT 

C

NM_015125.3 VAF % 44.5 DEPTH 2701

Interpretat�on

CIC p.Y770Vfs*161 �s expected to framesh�ft the CIC prote�n w�th�n the second PRR (aa 508 - 1303) and upstream of the th�rd PRR (aa 1524 -
1601) (cB�oPortal.org, Un�Prot.org). Truncat�ng mutat�ons �n CIC are cons�dered to confer loss of funct�on to the CIC tumor suppressor and
are thus l�kely oncogen�c (PMID: 21817013). Therefore, th�s alterat�on �s cons�dered l�kely oncogen�c.

CIC alterat�ons have been reported �n 3% of prostate cancer samples �n cB�oPortal for Cancer Genom�cs (cB�oPortal.org; March, 2023).



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

MDM4 Copy number ga�n (4 cop�es)

CLINICAL IMPACT 

C

Interpretat�on

MDM4, a negat�ve regulator of the p53 tumor suppressor, �s altered by ampl�f�cat�on and overexpress�on �n var�ous cancer types �nclud�ng
breast cancer. 

MDM4 ampl�f�cat�on �s known to be oncogen�c. MDM4 maps to a reg�on that �s frequently ampl�f�ed �n breast cancers (PMID: 7585611,
9523192). FISH analys�s on pr�mary tumors followed by �n-s�tu hybr�d�zat�on analys�s on mRNA levels revealed that MDM4 gene copy numbers
were elevated w�th a concom�tant �ncrease �n MDM4 mRNA express�on (19% of breast, 19% of colon, and 18% of lung cancers) (PMID:
15199139). 

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

Pembrol�zumab and Lenvat�n�b �n
Advanced/Metastat�c Neuroendocr�ne Prostate
Cancer 

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

II
KIT

Copy number ga�n (3 cop�es)

N�rapar�b Before Surgery �n Treat�ng Pat�ents W�th
H�gh R�sk Local�zed Prostate Cancer and DNA
Damage Response Defects

NCT04030559
 https://cl�n�caltr�als.gov/ show/NCT04030559

II
ATM

Copy number loss (1 copy)

PDGFRA
Copy number ga�n (3 cop�es)

Study to Evaluate CCS1477 �n Advanced Tumours NCT03568656 
https://cl�n�caltr�als.gov/ show/NCT03568656 

I/II
AR

Copy number ga�n(3 cop�es) 

CIC (also Cap�cua) �s a transcr�pt�onal repressor that �s a member of the h�gh mob�l�ty (HMG)-box prote�n fam�ly (PMID: 32073140). CIC �s
expressed �n a var�ety of t�ssues and �s a cr�t�cal regulator of pattern�ng, d�fferent�at�on, and s�gnal�ng (PMID: 32073140). Chromat�n
mod�f�ers, such as the S�n/HDAC3 h�stone deacetylase complex, are recru�ted to s�tes bound by CIC to �nh�b�t gene express�on of target genes
(PMID: 29844126). CIC ex�sts �n d�verse prote�n complexes �nclud�ng ATXN1, wh�ch d�rectly b�nds CIC and modulates �ts transcr�pt�onal
repressor act�v�ty (PMID: 17190598). The CIC-ATXN1 complex regulates the express�on of several transcr�pt�on factors, �nclud�ng members of
the ETS prote�n fam�ly (PMID: 27869830). Loss of CIC express�on results �n the derepress�on of ETS transcr�pt�onal regulators, such as ETV4,
wh�ch can act�vate extracellular remodel�ng programs and metastas�s (PMID: 22014525). In add�t�on, CIC �s a negat�ve regulator of receptor
tyros�ne k�nase (RTK) and MAPK s�gnal�ng pathways and acts as a transcr�pt�onal repressor �n the absence of RTK s�gnal�ng (PMID: 28178529).
CIC �s recurrently mutated �n ol�godendrogl�omas, �nclud�ng �n 1p/19q-deleted cancers (PMID: 22588899). Somat�c mutat�ons and delet�ons
have also been found �n var�ous other cancer types, �nclud�ng lung and gastr�c cancers (PMID: 27869830). Chromosomal translocat�ons that
produce ch�mer�c CIC prote�ns fused to several partner prote�ns, �nclud�ng DUX4 or FOXO4, occur �n aggress�ve round cell sarcomas and
result �n aberrant CIC-med�ated transcr�pt�onal act�vat�on (PMID: 21813156).

Currently, there are no approved therap�es or cl�n�cal tr�als that spec�f�cally target CIC alterat�ons �n sol�d tumors. 

Safety and Pharmacok�net�cs of ODM-208 �n Pat�ents
W�th Metastat�c Castrat�on-res�stant Prostate
Cancer

NCT03436485
 https://cl�n�caltr�als.gov/ show/NCT03436485

I/II
AR

Copy number ga�n(3 cop�es) 



TIER III - VARIANTS OF UNCERTAIN SIGNIFICANCE

FGF5 
Copy number ga�n (3 cop�es) 

FGF8 
Copy number loss (1 copy) 

JAK2
 Copy number ga�n (3 cop�es)

KDM6A
p.G291Efs*34 NM_021140.2 c.870delC

VAF 0.3%
DEPTH 980

MAGI2
p.R839H NM_012301.3 c.2516G>A

VAF 47.6%
  DEPTH 5,769

MYOD1 
p.P186Rfs*25 NM_002478.4 c.557delC

VAF 0.4 %
DEPTH 1,062

KDM6A
p.G291Efs*34 NM_021140.2 c.870delC

VAF 0.3%
DEPTH 980

MAGI2
p.R839H NM_012301.3 c.2516G>A

VAF 47.6%
  DEPTH 5,769

MYOD1 
p.P186Rfs*25 NM_002478.4 c.557delC

VAF 0.4 %
DEPTH 1,062

PIK3CB
Copy number loss (1 copy) 

RET 
Copy number loss (1 copy)

TET2
p.Q706Lfs*41 NM_001127208.2 c.2117_2129del13

VAF 0.1%
DEPTH 1,913

ZBTB7A 
p.A180Rfs*14 NM_015898.2 c.537dupC

VAF 0.7%
DEPTH 5,004

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.

IA IB IIC IID

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)

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) 

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) 

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

PERTINENT NEGATIVES
Pert�nent negat�ves were not reported for th�s case.



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_v6.21.1

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 
dbSNP: 149 
Cl�nVar: 20210328 
dbNSFP: 3.5c 
gnomAD: r2.1 
ExAC: v1.0 
COSMIC: v92 
NHLBI ESP: v.0.0.30

METHODOLOGY

Assay Methods: The test was performed us�ng the Illum�na TruS�ght™ Oncology 500 ctDNA (TSO500 ctDNA) panel, a hybr�d-capture based
l�qu�d b�opsy next generat�on sequenc�ng assay, target�ng 523 genes. The assay employs Un�que molecular �dent�f�ers (UMI) to enable
detect�on of var�ants present �n c�rculat�ng tumor DNA (ctDNA), found �n the cell free DNA (cfDNA), at low frequency w�th a h�gh degree of
sens�t�v�ty and spec�f�c�ty. TSO500 ctDNA �s des�gned to detect mult�ple classes of mutat�ons that �ncludes s�ngle-nucleot�de var�ants (SNVs),
mult�-nucleot�de var�ants (MNVs), small Insert�ons/Delet�ons, Fus�ons and Copy Number Var�ants (CNVs). The assay also enables quant�tat�ve
detect�on of �mmuno-onco b�omarkers such as m�crosatell�te �nstab�l�ty (MSI) and tumor mutat�onal burden (TMB). The cfDNA (~30 ng) �s
extracted from plasma. 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. The l�brar�es are then sequenced on the Illum�na NovaSeq 6000 system at h�gh depth (~ 35,000x)
to enhance sens�t�v�ty. 

Secondary Analys�s Methods: The DNA sequenc�ng data �s analyzed us�ng the Illum�na Software ava�lable on DRAGEN B�o-IT platform that
packages enhanced hardware and software for rap�d data analys�s. Th�s �s followed by tert�ary analys�s performed by custom�zed p�pel�ne on
the Cl�n�cal Genom�cs Workspace (CGW) software platform from P�er�anDx. 

Var�ant Class�f�cat�on: 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 based on 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. 

Notes: 
• Th�s assay does not detect complex �ndels and complex structural alterat�ons. 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

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. 



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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