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Report Description

The Hereditary Cancer Test is based on Germline DNA mutation analysis. As such, it analyzes all Common and Rare Variants associated with Hereditary Cancers
instead of a limited set of genes, like old genetic target panels. Hereditary Cancers are a group of several types of cancer caused by a genetic defect that determine a
higher-than-normal risk of developing cancer, including hereditary breast and ovarian cancer syndrome, Li-Fraumeni syndrome, Cowden syndrome, and Lynch
syndrome. Along with environmental factors, Genetics plays a key role in the regulation of Hereditary Cancers. - More than 384 genes analyzed - 100% genomic
regions covered - Intragenic and intergenic regions analyzed - All variants reported

In our analysis, we found pathogenic or likely pathogenic variants related to:
e Breast-ovarian cancer, familial 1

Variants analyzed

ALK 1 NF2 1 PKD1 1 SO0Ss1 1 TERT 2 TP53 1 BRCA1 1 CCND1 1 ERCC6 1
FANCA 1 FANCC 1 FANCE 2 FGFR4 1 GATA4 4 IKZF1 2 KITLG 1 MED12 1 NTHL1 1
RAD51 1 SPTA1 3 VEGFA 1 CDKN2A 2

Summary Table

Pathogenic/Likely pathogenic variant(s) detected.

Gene Coordinates Nucleotide Change rsID Clinvar class. Zygosity Disease

BRCA1 17:41199722 NM_007294.4(BRCA1):c.5407-2A>G rs80358002 Pathogenic HOM Breast-ovarian cancer, familial 1
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Clinical Variants Found
BRCAL
ZYG HOM
17 41199722 T>C MAF -
rs80358002 - NM_007294.4(BRCA1):c.5407-2A>G ACMG -
CLIN. SIG Pathogenic [%%]
Phenotypes
Breast-ovarian cancer, familial 1
FANCA =3
ZYG HET
16 89865630 G>A MAF 0.00002
rs752311383 - NM_000135.4(FANCA):c.837C>T (p.Asp279=) ACMG Likely benign
CLIN. SIG Conflicting
Phenotypes interpretations of pathogenicity
Fanconi anemia, complementation group A, Fanconi anemia [*]
GATA4
ZYG HOM
8 11606312 T>C MAF 0.87161
rs3735819 - NM_001308093.3(GATA4):c.617-113T>C ACMG -
CLIN. SIG Conflicting
Phenotype interpretations of pathogenicity
Congenital heart disease
GATA4
ZYG HOM
8 11612698 C>A MAF 0.73443
rs804280 - NM_001308093.3(GATA4):c.1000+56C>A ACMG -
CLIN. SIG Conflicting
Phenotype interpretations of pathogenicity
Congenital heart disease
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GATA4

8 11617240 A>T

rs12458 - NM_001308093.3(GATA4):c.*1256A>T

Phenotype

Congenital heart disease

MED12 [ rare |

X 70342211 T>C

rs187377817 - NM_005120.3(MED12):c.1248+15T>C

NTHL1 [ rare |

16 2096239 G>A

rs150766139 - NM_002528.7(NTHL1):c.244C>T (p.Gln82Ter)

Phenotypes

Familial adenomatous polyposis 3, Hereditary cancer-predisposing syndrome

NTHL1 Description

In 7 affected individuals from 3 unrelated families with familial
adenomatous polyposis-3 (FAP3; 616415), Weren et al. (2015) identified a
homozygous c.268C-T transition (c.268C-T, NM_002528) in the NTHL1
gene, resulting in a gIn90-to-ter (Q90X) substitution. The mutation, which
was found by whole-exome sequencing and confirmed by Sanger
sequencing, was filtered against an in-house exome database of 2,037
control individuals. A heterozygous Q90X mutation was found at a
frequency of 0.0036 among 2,329 controls and of 0.0015 in the Exome
Aggregation Consortium (ExAC) database; the highest prevalence of the
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ZYG HET
MAF 0.39996
ACMG -

CLIN. SIG Conflicting
interpretations of pathogenicity

ZYG HOM
MAF 0.00079
ACMG -

CLIN. SIG Conflicting
interpretations of pathogenicity
[*]

ZYG HET
MAF 0.0004
ACMG Pathogenic

CLIN. SIG Conflicting
interpretations of pathogenicity
[*]

mutation was found in individuals of European descent. Analysis of patient
cells showed that the mutation resulted in nonsense-mediated mRNA
decay, consistent with aloss of function. Genetic analysis of 3 carcinomas
and 5 adenomas from different affected individuals showed a
nonhypermutated profile enriched for C-to-T transitions, and the
carcinomas carried somatic mutationsin several genes, including APC
(611731), TP53(191170), KRAS (190070), and PIK3CA (171834).

publ@ed 25938944
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SPTA1

ZYG HOM
1 158587390 C>T MAF 0.49101
rs857716 - NM_003126.4(SPTA1):c.6549-12G>A ACMG -

CLIN. SIG Conflicting
Phenotypes interpretations of pathogenicity
Hemolytic anemia, Hereditary pyropoikilocytosis, Elliptocytosis 2, [*]
Spherocytosis type 3
SPTA1

ZYG HOM
1 158587858 G>A MAF 0.22784
rs28525570 - NM_003126.4(SPTAl):c.6531-12C>T ACMG -

CLIN. SIG Conflicting
Phenotypes interpretations of pathogenicity
Hemolytic anemia, Hereditary pyropoikilocytosis, Elliptocytosis 2, [*]
Spherocytosis type 3
SPTA1 [ rare |

ZYG HET
1 158612719 C>T MAF 0.00639
rs41273523 - NM_003126.4(SPTA1):c.4490G>A (p.Gly1497Glu) ACMG Benign

CLIN. SIG Conflicting
Phenotypes interpretations of pathogenicity
Hereditary pyropoikilocytosis, Elliptocytosis 2, Spherocytosis type 3 [*]
ALK

ZYG HET
2 29446184 C>G MAF -
NM_004304.5(ALK):c.3359+24G>C ACMG -

CLIN. SIG Uncertain significance
Phenotype

Squamous cell lung carcinoma
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CDKN2A

ZYG HOM
9 21968199 C>G MAF -
NM_000077.5(CDKN2A):c.*29G>C ACMG -

CLIN. SIG Uncertain significance
Phenotype

Squamous cell lung carcinoma

CDKN2A

ZYG HOM
9 21975017 C>T MAF -
NM_058195.4(CDKN2A):c.194-3810G>A ACMG -

CLIN. SIG Uncertain significance
Phenotype

Squamous cell lung carcinoma

FANCC
ZYG HET
9 98009494 C>T e e
NM_000136.3(FANCC):c.250+220G>A ACMG -
CLIN. SIG Uncertain significance
FANCE
ZYG HOM
6 35420628 A>C MAF -
NM_021922.3(FANCE):c.248+58A>C ACMG -
CLIN. SIG Uncertain significance
FANCE
ZYG HOM
6 35424188 A>G MAF -
NM_021922.3(FANCE):c.855+58A>G ACMG -
CLIN. SIG Uncertain significance
Report: Hereditary Cancer Panel [v1.0.16, v5.3.4] 50f17 Kit ID: KITSAMPLE
Powered by Progenics Lot: 11:45:59

Run: 1 Batch: 2023-01-17



Hereditary Cancer Panel
Kit ID: KITSAMPLE

FGFR4

5 176520243 G>A

rs351855 - NM_213647.3(FGFR4):c.1162G>A (p.Gly388Arg)

Phenotypes

See cases, Cancer progression and tumor cell motility

FGFR4 Description

Bange et al. (2002) found arelationship between the gly388-to-arg
substitution in FGFR4 and cancer progression and tumor cell motility. The
arg388 allele was associated with metastasis and poor prognosisin breast
cancer and in colon cancer. In a control group of 123 subjects, the
frequencies of the gly/gly, gly/arg, and arg/arg genotypes were 45%, 49%,
and 6%, respectively.

publ@ed 11830541

Ulaganathan et al. (2015) noted that the FGFR4 SNP rs351855 (c.1162G-A,
G388R), associated with cancer progression and poor prognosis, was found
in the 1000 Genomes Project database at a minor allele frequency of 0.30
and was found in approximately 50% of patients with cancer (Bange et al.,
2002). Ulaganathan et al. (2015) showed that substitution of the conserved
glycine-388 residue to a charged arginine residue alters the
transmembrane-spanning segment and exposes a membrane-proximal
cytoplasmic STAT3 (102582)-binding site Y(390)-(P)XXQ(393). Ulaganathan

GATA4

8 11616338 A>C

rs867858 - NM_001308093.3(GATA4):c.*354A>C

NF2

22 30092078 T>C

NM_000268.4(NF2):c.*1287T>C

Phenotypes

Neurofibromatosis, type 2

Report: Hereditary Cancer Panel [v1.0.16, v5.3.4]
Powered by Progenics
Run: 1

60of17

¢
@I’R()(}ICNICS
CORD BLOOD GRYOBANK

ZYG HET
MAF 0.29952
ACMG Benign

CLIN. SIG Uncertain significance
[*]

et al. (2015) demonstrated that such membrane-proximal STAT3-binding
motifsin the germline of type | membrane receptors enhance STAT3
tyrosine phosphorylation by recruiting STAT3 proteins to the inner cell
membrane. Remarkably, such germline variants frequently colocalize with
somatic mutationsin the Catalogue of Somatic Mutationsin Cancer
(COSMIC) database. Using Fgfr4 G385R (mouse homolog of human G388R)
knockin mice and transgenic mouse models for breast and lung cancers, the
authorsvalidated the enhanced STAT3 signaling induced by the FGFR4
G388Rvariant in vivo. Ulaganathan et al. (2015) concluded that their
findings elucidated the molecular mechanism behind the genetic
association of rs351855 with accelerated cancer progression and
suggested that germline variants of cell surface molecules that recruit
STAT3 to the inner cell membrane confer a significant risk for cancer
prognosis and disease progression.

publ@ed 26675719 | 11830541

ZYG HET
MAF 0.36142
ACMG -

CLIN. SIG Uncertain significance

ZYG HET
MAF -
ACMG -

CLIN. SIG Uncertain significance
[*]
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PKD1
ZYG HET

16 2156409 G>C MAF -

rs752349510 - NM_001009944.3(PKD1):c.7479C>G (p.Phe2493Leu) ACMG Uncertain significance
CLIN. SIG Uncertain significance
[*]

sos1 X3
ZYG HET

2 39278394 A>G MAF 0.0002

rs142094234 - NM_005633.4(S0S1):c.755T>C (p.Ile252Thr) ACMG Uncertain significance

CLIN. SIG Uncertain significance
[*]
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Informational Variants Found

CCND1

11 69462910 G>A

rs9344 - NM_053056.3(CCND1):c.723G>A (p.Pro241=)

Phenotypes

¢
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ZYG HET
MAF 0.41354
ACMG Benign

CLIN. SIG Risk factor

VON HIPPEL-LINDAU SYNDROME, MODIFIER OF, Colorectal cancer, susceptibility

to, Multiple myeloma, translocation 11,14 type

CCND1 Description

Susceptibility to Colorectal Cancer

The CCND1 gene contains acommon G/A polymorphism at nucleotide 870
(codon 242) that modulates mRNA splicing to produce 2 transcripts, one of
which lacks the exon 5 sequence encoding a protein-destabilizing (PEST)
destruction box responsible for rapid turnover of the protein. Both the A
and G alleles of the polymorphism encode the 2 transcripts, but the A allele
preferentially encodes the transcript lacking exon 5, leading to a state of
increased CCND1 level, even in the heterozygous state. The CCND 1 870G-
A polymorphism influences susceptibility to colorectal cancer (114500)
(Konget al., 2000; Kong et al., 2001). Le Marchand et al. (2003) found an
association between the CCND1 870A allele and advanced colorectal
cancer (114500) in white and Hawaiian but not Japanese patients; the
association was stronger for rectal than colon cancer.

publiled 10667569 | 11459873 | 24870244

von Hippel-Lindau Syndrome, Modifier of

To assess the influence of variation in CCND1 on theretinal, renal, and
central nervous system (CNS) manifestations of von Hippel-Lindau disease
(193300), Zatyka et al. (2002) genotyped 118 patients for the codon 242
SNP. Thirty patients (25%) possessed the AA genotype, 56 (47%) the AG
genotype, and 32 (27%) the GG genotype. The number of retinal angiomas
was significantly higher in individuals harboring the G allele compared
with AA homozygotes (p of 0.04). Possession of 1 or more G alleles was
associated with earlier diagnosis of CNS hemangioblastoma by almost 2-

ERCC6

10 50747539 G>C

rs3793784 - NM_001277059.2(ERCC6):c.-76C>G

Phenotypes

fold, although the difference did not attain statistical significance (p of
0.05). A similar analysis for onset of renal cell carcinoma showed no
evidence of an association with CCND1 genotype.

publed 12097293
Susceptibility to Multiple Myeloma, t(11;14) Type

Weinhold et al. (2013) performed a metaanalysis of 2 genomewide
association studies of multiple myeloma (254500), including a total of
1,661 affected individuals, to investigate the risk for developing a specific
tumor karyotype. They found that the t(11;14)(q13;q32) translocation, in
which CCND1is placed under the control of the immunoglobulin heavy
chain (147100) enhancer, was strongly associated with the CCND 1 870A-G
polymorphism (rs603965) (p = 7.96 x 10(-11)). While the majority of studies
had found an association between the 870A allele, which allows for the
production of the cyclin D1b transcript, and increased cancer risk,
Weinhold et al. (2013) found association between the 870G allele, which
resultsin production of the D1atranscript, and risk of t(11;14) multiple
myeloma. The lack of an association of CCND1 genotype with other
subgroups of multiple myeloma, which are also characterized by
immunoglobulin translocations deregulating other genes, argues against
thers603965 genotype facilitating the development through a general
mechanism. Weinhold et al. (2013) concluded that these results provided a
model in which a constitutive genetic factor is associated with risk of a
specific chromosomal translocation.

publ@ed 23502783

ZYG HET

MAF 0.23782

ACMG -

CLIN. SIG Risk factor

LUNG CANCER, SUSCEPTIBILITY TO, Age-related macular degeneration 5

ERCC6 Description
In acohort of 460 ARMD cases and 269 age-matched controlsand 57
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(2006) found that a-6530C-G SNP (rs3793784) in the 5-prime flanking
region of the ERCC6 gene was associated with ARMD5 susceptibility
(613761), both independently and through interaction with an intronic G-
CSNPin the CFH gene (rs380390; 134370.0008) previously reported to
be highly associated with ARMD. A disease odds ratio of 23 was conferred
by homozygosity for risk alleles at both ERCC6 and CFH (Gallele and C
allele, respectively) compared to homozygosity for nonrisk alleles. Tuo et al.
(2006) suggested that the strong ARMD predisposition conferred by the
ERCCé6 and CFH SNPs may result from biologic epistasis. In functional
studies on the -6530C-G SNP, Tuo et al. (2006) found that the SNP
conferred adistinct change in regulation of gene expression in vitro and in
vivo, with enhanced expression associated with the Gallele.

RAD51

15 40987528 G>C

rs1801320 - NM_002875.5(RAD51):c.-98G>C

Phenotypes

publed 16754848

Lin et al. (2008) found that the -6530C allele has about 2-fold decreased
transcriptional activity as well as decreased binding affinity of nuclear
proteins compared to the Gallele. In a case-control study of 1,000 Chinese
patients with various types of lung cancer (see 211980) and 1,000 Chinese
controls, those with the CC genotype had a 1.76-fold increased risk of
disease compared to those with the CG or GG genotypes (p = 10(-9)). The C
allele also interacted with smoking to intensify lung cancer risk, yielding an
odds ratio of 9.0 for developing cancer among heavy smokers.

publ@ed 17854076

ZYG HET
MAF 0.14317
ACMG -

CLIN. SIG Risk factor

Breast cancer, susceptibility to, in BRCA1 and BRCA2 carriers

RAD51 Description

Wang et al. (1999) presented evidence that a single nucleotide
polymorphism (SNP) in the 5-prime untranslated region of RAD51 is
associated with increased breast cancer riskin BRCA1 (113705) and
BRCAZ2 (600185) carriers but does not influence breast cancer risk in
women who are not BRCA1 or BRCA2 carriers. This SNP, designated 135g/c,
isasubstitution of C for G at position 135 in the RAD51 cDNA. Levy-Lahad
et al. (2001) studied 257 female Ashkenazi Jewish carriers of one of the
common BRCA1 (185delAG; 113705.0003, or 5382insC; 113705.0018) or
BRCA2 (6174delT; 600185.0009) mutations. They found that the 135 SNP
modified cancer riskin BRCA2 carriers but not in BRCA1 carriers. Survival
analysisin BRCA2 carriers showed that 135C increased risk of breast
and/or ovarian cancer with a hazard ratio (HR) of 4.0. This effect was largely
dueto increased breast cancer risk with an HR of 3.46 for breast cancer in
BRCAZ2 carrierswho were 135C heterozygotes. RAD51 status did not affect
ovarian cancer risk.

publ@ed 11248061

VEGFA

6 43738350 C>G

rs2010963 - NM_003376.6(VEGFA):c.-94C>G

Phenotype

Microvascular complications of diabetes 1

VEGFA Description
Awata et al. (2002) studied the -634G-C polymorphism of the VEGF genein

Antoniou et al. (2007) pooled genotype data for 8,512 female carriers from
19 studies for the RAD51 135G-C SNP. They found evidence of an increased
breast cancer risk in CC homozygotes (hazard ratio 1.92; 95% confidence
interval 1.25-2.94) but not in heterozygotes. When BRCA1 and BRCA2
mutation carriers were analyzed separately, the increased risk was
statistically significant only among BRCA2 mutation carriers,in whom they
observed hazard ratios of 1.17 (95% confidence interval 0.91-1.51) among
heterozygotes and 3.18 (95% confidence interval 1.39-7.27) amongrare
homozygotes. In addition, they determined that the 135G-C variant affects
RAD51 splicing within the 5-prime untranslated region. Thus, 135G-C may
modify the risk of breast cancer in BRCA2 mutation carriers by altering the
expression of RAD51. Antoniou et al. (2007) stated that RAD51 was the
first gene to bereliably identified as a modifier of risk among BRCA1/2
mutation carriers.

Publed 17999359

ZYG HOM

MAF 0.67392

ACMG -

CLIN. SIG Risk factor

type 2 diabetes (125853) patients with proliferative and nonproliferative
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diabetic retinopathy (MVCD1; 603933) and compared the genotype
frequencies with controls (patients without retinopathy). The odds ratio
for the CC genotype to the GG genotype was 3.20 (95% Cl, 1.45-7.05;p =
0.0046). The -634C allele was significantly increased in patients with
nonproliferative diabetic retinopathy (p = 0.0026) and was insignificantly
increased in patients with proliferative diabetic retinopathy compared
with patients without retinopathy, although frequencies of the allele did

TP53

17 7579472 G>C

rs1042522 - NM_000546.6(TP53):c.215C>G (p.Pro72Arg)

Phenotypes

¢
@ PROGENICS
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not differ significantly between the nonproliferative and proliferative
diabetic retinopathy groups. Logistic regression analysis revealed that the
-634G-C polymorphism was strongly associated with an increased risk of
retinopathy. Furthermore, VEGF serum levels were significantly higher in
healthy subjects with the CC genotype of the polymorphism than in those
with other genotypes.

publ@ed 11978667

ZYG HET
MAF 0.54293
ACMG Benign

CLIN. SIG Drug response [%k%]

CODON 72 POLYMORPHISM, Li-Fraumeni syndrome 1, Hereditary cancer-predisposing
syndrome, Li-Fraumeni syndrome, Lip and oral cavity carcinoma, antineoplastic
agents response - Efficacy, Toxicity/ADR, cisplatin response - Efficacy,
Toxicity/ADR, cyclophosphamide response - Efficacy, Toxicity/ADR,

fluorouracil response - Efficacy, Toxicity/ADR, paclitaxel response -

Efficacy, Toxicity/ADR

TP53 Description

Araet al.(1990) reported that the pro72-to-arg (P72R) change in p53is
caused by polymorphism rather than mutation. Olschwanget al. (1991)
assessed the frequency of the pro72-to-arg (P72R) polymorphism and, from
itsfrequency in colon cancer patients and control subjects, concluded that
there was no strong association with colon cancer. In both the cancer
group and the control group, the frequencies of the pro72 and arg72 alleles
were about 31 and 69%, respectively.

Publ{ijed 1975675 | 1999338

The E6 oncoprotein derived from tumor-associated human
papillomaviruses (HPVs) binds to and induces degradation of p53. Storey et
al. (1998) investigated the effect of the P72R polymorphismon
susceptibility of p53 to E6-mediated degradation and found that the arg72
form of p53 was significantly more susceptible than the pro72 form.
Moreover, allelic analysis of patients with HPV-associated tumors revealed
astriking overrepresentation of homozygous arg72 p53 compared with the
normal population, indicating that individuals homozygous for arg72 are
about 7 times more susceptible to HPV-associated tumorigenesis than
heterozygotes.

publled 9607760

Using immunoprecipitation followed by SDS-PAGE, Thomas et al. (1999)
found that the arg72 and pro72 p53 variants did not differ in their ability
to bind DNA in a sequence-specific manner. They concluded that arg72 and
pro72 are conformationally indistinguishable and that both can be
considered wildtype. However, Thomas et al. (1999) noted that p53(pro)
was a stronger inducer of transcription than p53(arg), whereas p53(arg)
induced apoptosis faster and was a more potent suppressor of
transformation than p53(pro).

publ@ed 9891044
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Marin et al. (2000) found that some tumor-derived p53 mutants bound and
inactivated p73 (601990). The binding of such mutants was influenced by
whether TP53 codon 72 encoded arginine or proline. The ability of p53 to
bind p73, neutralize p73-induced apoptosis, and transform cellsin
cooperation with EJ-Ras (see 190020) was enhanced when codon 72
encoded arg. Marin et al. (2000) found that the arg-containing allele was
preferentially mutated and retained in squamous cell tumors arising in
arg/pro germline heterozygotes. They concluded that inactivation of p53
family members may contribute to the biologic properties of a subset of
p53 mutants, and that a polymorphic residue within p53 affects mutant
behavior.

Publfiled 10802655

Laryngeal papillomatosisis caused by human papillomavirus and is
associated with malignant transformation in 3 to 7% of cases. Aaltonen et
al.(2001) found no difference in the prevalence of the P72R polymorphism
between a group of patients with laryngeal papillomas and a control group.

publ@ed 11403041

The pro72-to-arg polymorphism occursin the proline-rich domain of p53,
which is necessary for the protein to fully induce apoptosis. Dumont et al.
(2003) found that in cell lines containing inducible versions of alleles
encodingthe pro72 and arg72 variants, and in cells with endogenous p53,
the arg72 variant induced apoptosis markedly better than the pro72
variant. They suggested that at least 1 source of thisenhanced apoptotic
potential isthe greater ability of the arg72 variant to localize to
mitochondria; thislocalization was accompanied by release of cytochrome
cinto the cytosol.

publfed 12567188

In 92 Caucasian MLH1 (120436) or MSH2 (609309) mutation carriers,
including 47 with colorectal cancer, Jones et al. (2004) analyzed the p53
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codon 72 genotype and found that arg/pro heterozygotes were 1.94 times
more likely to get colorectal cancer during any age interval and developed
it 13 years earlier than arg/arg homozygotes. The number of pro/pro
homozygotes was too small to provide meaningful results.

Publ{ijed 15355915

Kruger et al. (2005) studied the p53 genotype of 167 unrelated patients
with hereditary nonpolyposis colon cancer (HNPCC; see 120435) with
germline mutationsin either MSH2 or MLH1 and found that the median
age of onset was 41 years for arg/arg, 36 years for arg/pro, and 32 years for
pro/pro individuals (p less than 0.0001). There was no difference in age of
onset in 126 patients with microsatellite stable colorectal cancers. Kruger
et al. (2005) concluded that in a mismatch repair-deficient background,
p53 codon 72 genotypes are associated with the age of onset of colorectal
carcinomain adose-dependent manner.

Publled 16199549

Bougeard et al. (2006) studied the effect of the MDM2 SNP309
polymorphism (164785.0001) and the arg72-to-pro polymorphism of the

p53 geneon cancer riskin 61 French carriers of the p53 germline mutation.

The mean age of tumor onset in p53 codon 72 polymorphism arg allele
carriers (21.8 years) was different from that of pro/pro patients (34.4 years,
p less than 0.05). Bougeard et al. (2006) also observed a cumulative effect of
both polymorphisms because the mean ages of tumor onset in carriers of
MDM2 G and p53 arg alleles (16.9 years) and those with the MDM2 T/T and
p53 pro/pro genotypes (43 years) were clearly different (p less than 0.02).
Theresults confirmed the impact of the MDM2 SNP309 G allele on the age
of tumor onset in germline p53 mutation carriers, and suggested that this
effect may be amplified by the p53 arg72 allele.

publiled 16258005

IASPP (607463) is among the most evolutionarily conserved inhibitors of
p53, whereas ASPP1 (606455) and ASPP2 (602143) are activators of p53.
Bergamaschi et al. (2006) showed that, in addition to the DNA-binding

domain, the ASPP family members also bound to the proline-rich region of
p53 containing the codon 72 polymorphism. Furthermore, the ASPP family

KITLG

12 89299746 C>T

rs642742 - NC_000012.12:9g.88905969C>T

Phenotypes

Skin/hair/eye pigmentation, variation in, 7

KITLG Description

Miller et al. (2007) studied the rs642742 SNP, located 326 kb upstream of the

KITLG transcription start site, to evaluate therole of the KITLG genein

human skin pigmentation (611664). The frequency of the ancestral A allele is
at least 92% in West Africans, whereas the frequency of the derived G alleleis
at least 86% in Europeans and East Asians. Admixture mapping suggested that
replacement of 2 West African alleles (AA) with 2 European alleles (GG) may

account for alightening of a person's skin by 6 to 7 melanin units. In
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members, particularly IASPP, bound to and regulated the activity of p53
pro72 more efficiently than that of p53 arg72.

publMed 16964264

Orsted et al. (2007) stated that arg72 increases the ability of p53 to locate
to mitochondria and induce cell death, whereas pro72 exhibits lower
apoptotic potential but increases cellular arrest in G1 of the cell cycle.In a
study of 9,219 Danish individuals, they found that overall 12-year survival
wasincreased in p53 arg/pro heterozygotes by 3% (P of 0.003) and in
pro/pro homozygotes by 6% (P of 0.002) compared with arg/arg
homozygotes, corresponding to an increase in median survival of 3 years for
pro/pro versus arg/arg homozygotes. Pro/pro homozygotes also showed
increased survival after development of cancer, or even after development
of other life-threatening diseases, compared with arg/arg homozygotes. The
arg72-to-pro change was not associated with decreased risk of cancer.

publ@ed 17535973

Among 254 patients with glioblastoma multiforme (see 137800), El Hallani
et al. (2009) found an association between the pro72 allele and earlier age
at onset. The pro/pro genotype was present in 20.6% of patients with onset
before age 45 years, compared to in 6.5% of those with onset after age 45
years (p = 0.002) and 5.9% among 238 controls (p = 0.001). The findings
were confirmed in an additional cohort of 29 patients. The variant did not
have any impact on overall patient survival. Analysis of tumor DNA from 73
cases showed an association between the pro allele and a higher rate of
somatic TP53 mutations.

Publ{ijed 8242752

In astudy of 863 individuals with European grandparents from an
unselected New Zealand birth cohort, Hancox et al. (2009) analyzed lung
function (FEV1 and FEV1/FVC) between ages 18 and 32 in relation to
cumulative history of cigarette smoking and the rs1042522 SNP, and found
that the G allele was associated with smoking-related accelerated rate of
declinein lung function (see 608852) (FEV1,p = 0.020; FEV1/FVC,p =
0.037).

Publed 19521721

ZYG HET
MAF 0.39717
ACMG -

CLIN. SIG Affects
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comparison, the overall skin reflectance difference between West Africans
and Europeansis 30 melanin units.

publled 18083106

IKZF1
7 50466304 A>G

rs11978267 - NM_006060.6(IKZF1):c.851-1312A>G

Phenotypes

Leukemia, acute lymphoblastic 2

IKZF1

7 50470604 T>G

rs4132601 - NM_006060.6(IKZF1):c.*2279T>G

Phenotypes

Leukemia, acute lymphoblastic 2

TERT

5 1286516 C>A

rs2736100 - NM_198253.3(TERT):c.1574-3777G>T

Phenotype

Chronic osteomyelitis

TERT

5 1296486 A>G

rs2735940 - NM_198253.2(TERT):c.-1382T>C

Phenotype

Chronic osteomyelitis

TERT Description

Thisvariant, formerly titled CORONARY ARTERY DISEASE,
SUSCEPTIBILITY TO, has been reclassified because its contribution to the
disease has not been confirmed.
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ZYG HET
MAF 0.22664
ACMG -

CLIN. SIG Association [%]

ZYG HET
MAF 0.22145
ACMG -

CLIN. SIG Association [%]

ZYG HET
MAF 0.51538
ACMG -

CLIN. SIG Association

ZYG HET
MAF 0.47264
ACMG -

CLIN. SIG Association

Matsubara et al. (2006) examined the -1327T-C promoter polymorphismin
104 Japanese male patients with coronary artery disease (CAD) and 115
age-matched male controls and found an association between the -1327
CC genotype and CAD (p =0.0218). Among the 104 CAD patients, the CC
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genotype was also associated with shorter telomere length (p = 0.0287). factor for CAD and that it relates to shorter telomere length among CAD
Matsubara et al. (2006) suggested that the -1327 CC genotypeisarisk patients.

publ@ed 16890917

Related Conditions:

e Breast-ovarian cancer, familial 1

Genes Analyzed

Thisreport analyzed the following genes:

KEL, GNAS, IRS2, HSP90AA1, NKX2-1, DKC1, SNCAIP, GTF2H5, PKD1, CDKN2A, SDHA, SOX9, AXIN2, EPCAM, LZTR1, POLE, NUP93, CD79A, NF2,
PIK3CA, SOS1, STK11, PARP1, BRIP1, FLT4, FAT1, MCL1, FANCG, MYD88, KDR, IDH1, ESR1, ERBB3, BCL2, XPC, SPTA1, NF1, LIG4, SLX4, HNF1A,
KRAS, POLD1, PARP2, GNA11, MAP2K1, PIK3C2B, GRM3, NOTCH3, BRCA1, NOTCH2, EZH2, ERBB4, AURKA, CTNNA1, MBD4, NBN, CDKN2C, BCR, BTK,
GSK3B, DDR2, DAXX, RNF43, ERCC3, GNA13, DOT1L, BAP1, BARD1, PRSS8, ARAF, NRAS, FAAP24, PIK3R1, NOTCH1, DDB2, DMC1, SLIT2, SMAD4, FAS,
AR, GRIN2A, GREM1, FGFR4, MMS19, AXL, CCND2, SHOC2, FGFR1, GPC3, TNFAIP3, CDK6, CUL3, ABL1, ESR2, PPM1D, DIS3L2, ANKRD26, SDHB, ETV6,
U2AF1, DICER1, XAB2, XRCC2, CDK8, EP300, KIT, MAP3K1, MLH1, MUTYH, STAT4, SDHD, LYN, NEIL2, KEAP1, TP53, ATM, SAMDOL, STAT3, FBXW7,
GATA3, CDH1, SPOP, TSHR, PAK3, IGF2, BRAF, ROS1, CTCF, NEIL1, TSC2, IRF2, RANBP2, SPRED1, PIK3R2, STAG2, ERCC8, EPHA3, MDM4, APEX2,
FGF4, KMT2D, CHD2, RAD54B, SMARCB1, SOCS1, PTCH1, PIK3CB, NTRK1, TOP1, GTF2H3, PPP2R1A, FANCF, IKBKE, SYK, DNMT3A, ATR, RASA2, NSUN2,
EGFR, KMT2A, BCL6, MET, SOS2, BCORL1, FANCM, SETD2, MAP2K4, MPG, TMPRSS2, BRD4, WRN, ETV4, GATA6, NTRK3, OGG1, AXIN1, FANCA, SBDS,
DDX41, MYCN, VEGFA, ELANE, EME2, BUB1B, RAD51D, RAD54L, NSD1, EME1, PALB2, BMPR1A, CDK12, FANCB, GTF2H2, CTNNB1, RHBDF2, RAF1, CD274,
NEIL3, CHEK2, CRLF2, AKT3, CEBPA, PNKP, TOP2A, MTOR, PARP3, MAGI2, PDGFRB, SMAD2, RRAS, PMS2, RAD52, ERCC1, BCL2L1, SDHAF2, PIK3CG,
ALK, TINF2, SOX10, CCND3, IDH2, RUNX1, ASXL1, AMER1, NHEJ1, ACVR1B, CHEK1, FGF3, SOX2, MSH6, RAD17, SRP72, NFKBIA, JUN, JAK2, GTF2H1,
MSH5, RAC1, KITLG, ETV1, MAX, TAF1, CBFB, AKT2, RUNX1T1, DCLRE1C, PAX5, XRCC3, EMSY, MSH3, MUS81, RIT1, BRCA2, MLH3, RAD51, SMUG1, WT1,
KDM6A, POT1, AIP, PBRM1, MITF, AURKB, TNFRSF14, TERC, APC, NPM1, VHL, TERT, CARD11, ARID2, FGF23, FGFR3, FANCE, XRCC5, MEN1, FANCI,
CDKN1B, NTRK2, FGF14, XRCC4, MDM2, APEX1, ATRX, RARA, FGFR2, PREX2, FGF10, INHBA, SMO, IGF1R, RAD51C, ERBB2, SMAD3, IRF4, CDK4, PGR,
FLT3, NTHL1, PDGFRA, FANCD2, CHD4, MYC, NFE2L2, SRC, GLI1, CDKN1C, EPHB1, GATA4, PRKAR1A, GATA1, UNG, SPEN, PLCG2, CEP57, FANCL,
PRDM1, RBBP8, MYB, XPA, ERCC5, ABL2, MSH2, FANCC, HGF, IL7R, CDC73, ERCC4, HOXB13, TMEM127, RPTOR, SMARCA4, PTPN11, XPO1, CSF1R,
ERCC6, GATA2, MED12, FH, EXT1, PTEN, BLM, PRKDC, CCND1, POLH, ARFRP1, ERRFI1, RPA1, DDB1, IKZF1, RAD51B, MSH4, RICTOR, TSC1, PMS1,
SUFU, GNAQ, PHOX2B, FLCN, CYLD, MNAT1, CBL, MAP2K2, TGFBR2, CD70, GTF2H4, LMO1, ARID1A, JAK3, TBX3, PRF1, ERCC2, XRCC1, TET2, JAK1,
SDHC, RAD50, CDKN1A, KLHL6, HRAS, FLT1, MYCL, XRCC6, KMT2C
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Terminology
Name Symbol Description
Zygosity describes whether you inherited one copy of this variant from one of your parents (heterozygous), or you inherited
two copies from both of your partents (homozygous). Typically for pathogenic variants homozygosity cause a more severe
Zygosity ZYG form of the condition. In many cases, heterozygous variants do not lead to the condition becoming apparent in the patient
(also known as a recessive condition) but do mean that the next generation is at risk of inheriting the condition (or themselves
becoming acarrier).
American . . . . . . . . . .
College of The American College of Medical Geneticsis an organisation dedicated to the practice of medical genetics. Using a series of
Medical ACMG factors related to the variant and its context, they have identified the likelihood of a specific variant being causative for a
Genetics disease. Thisscoreis based on afew factors, including allelic frequency (AF) an transcription consequence.
. Allelic frequency defines how often thisvariant has been observed in the general population. A very low allelic frequency
Allelic R R . R R R .
AF could potentially be denovo (i.e.it wasn't inherited from either of your parents). Low allelic frequency variants are often
frequency X . R X
considered more likely to be the cause of a negative phenotype or disease.
One mutated copy of the gene in each cell is sufficient for a person to be affected by an autosomal dominant disorder. In some
Autosomal R . L e
. AD cases, an affected person inherits the condition from an affected parent. In others, the condition may result from a new
dominant L N K R N . . -
mutation in the gene and occur in people with no history of the disorder in their family.
In autosomal recessive inheritance, both copies of the gene in each cell have mutations. The parents of an individual with an
Autosomal X L . .
X AR autosomal recessive condition each carry one copy of the mutated gene, but they typically do not show signs and symptoms of
recessive s . . . > ; A
the condition. Autosomal recessive disorders are typically not seen in every generation of an affected family.
Dominant X-linked dominant disorders are caused by mutationsin genes on the X chromosome, one of the two sex
chromosomes in each cell. In one of the two sex chromosomes in each cell. In females (who have two X chromosomes), a
. X-linked mutation in one of the two copiesof the gene in each cell is sufficient to cause the disorder. In males (who have only one X
X-linked R L . . .
dominant chromosome), a mutation in the only copy of the gene in each cell causes the disorder. In most cases, males experience more
severe symptoms of the disorder than females. A characteristic of X-linked inheritance is that fathers cannot pass X-linked
traits to their sons (no male-to-male transmission).
A condition is considered Y-linked if the mutated gene that causes the disorder is located on the Y chromosome, one of the
Y-linked two sex chromosomes in each of a male's cells. Because only males have a Y chromosome, in Y-linked inheritance, a mutation
can only be passed from father to son.
Mitochondrial inheritance, also known as maternal inheritance, applies to genes in mitochondrial DNA. Mitochondria, which
are structuresin each cell that convert moleculesinto energy, each contain a small amount of DNA. Because only egg cells
Mitochondrial contribute mitochondria to the developing embryo, only females can pass on mitochondrial mutationsto their children.
Conditionsresulting from mutationsin mitochondrial DNA can appear in every generation of a family and can affect both
males and females, but fathers do not pass these disorders to their daughters or sons.
Thisvariant directly contributes to the development of disease. Some pathogenic variants may not be fully penetrant. In the
Pathogenic case of recessive or X-linked conditions, a single pathogenic variant may not be sufficient to cause disease on its own.
Additional evidence is not expected to alter the classification of this variant.
. Thereisahigh likelihood (greater than 90% certainty) that this variant is disease-causing. Additional evidence is expected to
Likely X . L . N . X
Pathogenic confirm this assertion of pathogenicity, but there is a small chance that new evidence may demonstrate that this variant does
not have clinical significance.

Variant

Uncertain VUS Thereis not enough information at this time to support a more definitive classification of this variant.

significance
Phenotype represents the observable characteristics or traits of an organism that are produced by the interaction of the

Phenotype . X R R . "

Name genotype and the environment : the physical expression of one or more genes. Multiple phenotypes can be associated with a
single variant.
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Significance

Review Status

HGMD
Rankscore

HGMD
Variant Class

Symbol

¢
@ PROGENICS
CORD BLOOD GRYOBANK

Description

Significance refers to the standard term used by ClinVar, the internationally recognized database on which thisreport is
based, to classify the types of variants. As the database is a clinical database, the information is clinical and based on an
authoritative source when available. The Significance section includes the following standard terms to classify the variants:

e Pathogenic: A Pathogenic isclassified as such if this variant directly contributes to the development of disease. Some
pathogenic variants may not be fully penetrant. In the case of recessive or X-linked conditions, a single pathogenic
variant may not be sufficient to cause disease on its own. Additional evidence is not expected to alter the
classification of this variant.

« Likely Pathogenic: A Likely Pathogenic variant is classified assuch if there is a high likelihood (greater than 90%
certainty) that this variant is disease-causing. Additional evidence is expected to confirm this assertion of
pathogenicity, but there is a small chance that new evidence may demonstrate that this variant does not have clinical
significance.

¢ Conflicting Interpretations of Pathogenicity: A Conflicting Interpretations of Pathogenecitity variant is classified as
such ifit is submitted from a scientific consortium, where groups within the consortium have conflicting
interpretations of a variant but provide a single submission to ClinVar.

¢ Variant of Unknown Significance: A Variant of Unknown Significance is classified assuch if it is there is not enough
information at this time to support a more definitive classification of this variant.

o Drugresponse: A Drugresponse variant is classified as such if it represents a complex phenotype that emerges from
theinterplay of drug-specific genetics, human body, and environmental factors.

o Association: An association variant is classified as such if there are one or more genotypes within a population co-
occur with aphenotypic trait more often than would be expected by chance occurrence.

ClinVar reports the level of review supporting the assertion of clinical significance for the variation as review status. Stars
provide a graphical representation of the aggregate review status on web pages. Table 1 provides definitions of each review
status and the corresponding number of stars. Review statusisreported in text format in ClinVar's products available by FTP.
A higher number of gold stars corresponds to higher review status. If you wish to get more information about that, please visit
ClinVar at the following link:

The HGMD computed rankscoreis a probability of pathogenicity between 0 and 1, with 1 being most likely disease-causing
compared to other HGMD entries. The score is computed using a machine learning approach, and is based upon multiple lines
of evidence, including HGMD literature support for pathogenicity, evolutionary conservation (100 way vertebrate
alignment), variant allele frequency and in-silico pathogenicity prediction.

DM: Pathological mutation reported to be disease-causing in the corresponding literature report (majority of HGMD data).

DM?: Likely pathological mutation reported to be disease-causingin the corresponding report, but where the author has
indicated that there may be some degree of doubt, or subsequent evidence hascome to light in the literature, calling the
deleterious nature of the variant into question.

DF: A polymorphism reported to bein significant association with a disease/phenotype (p<0.05) that is assumed to be
functional (e.g. as a consequence of location, evolutionary conservation, replication studies etc.), although there may as yet be
no direct evidence (e.g. from an expression study) of a functional effect.

DFP: A polymorphism reported to be in significant association with disease (p<0.05) that has evidence of being of direct
functional importance (e.g. as a consequence of altered gene expression, mRNA studies etc).

FP: A polymorphism reported to affect the structure, function or expression of the gene (or gene product), but with no disease
association reported as yet.

R: Avariant entry retired from HGMD due to being found to have been erroneously included ab initio, or variant that has
been subjected to correction in the literature resulting in the record becoming obsolete, merged or otherwise invalid.
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Methods

Versions

VCF Version: 60FNgUcVvjnN_1x3Ejpf0l57Pyvb70fx
Clinvar Database Version: FgUM_0StTQ4PCkHW_E7OkqqEOI.5KRql

Extraction

Before sequencing, DNA extraction and library preparation processes were
carried-out by automated liquid handling robots. Sequencing was completed
using the NovaSeq 6000 instrument (lllumina).

The Nextera DNA Flex (lllumina) library was used during sequencing.

Analysis

Primary and secondary analysis was performed on the lllumina DRAGEN
platform. Our secondary analysis extends the GATK "best practices" pipeline.

It isimportant to note that applying a filter will not remove any datafromthe
VCF file; it will just annotate the “FILTER” column. Variants with the “PASS”
annotation are considered high quality and may, therefore, be used for
advanced downstream analysis.

Sequencedatais primarily aligned to the GATK GRCh37 reference genome and
mitochondriais aligned to the Revised Cambridge Reference Sequence

(NC 012920.1). Additional references may have been requested though tertiary
analysisis not conducted on variant calls using references other than GRCh37.

Limitations

Test results are not interpretations. All variants reported in the genesincluded
in the panel are reported.

Rare polymorphisms may lead to false-negative or false-positive results.

Dueto limited read length and other contributing technical limitations, repeat
expansions (e.g. in the Huntington gene, the SCA-genes, the myotonic dystrophy
repeat region, and other similar regions) cannot be assessed with the applied
method

Thisreport isbased on SNP VCF data.
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Disclaimer

Any preparation and processing of a sample from saliva collection kit to Dante
Labs by a customer is assumed to belong to the email used by the customer at
the moment of kit registration on the Dante Labs Genome Manager platform
before the shipment of the specimen to the laboratory.

The analysis and reporting conducted by Dante Labs are based on information
from one or more published third-party scientific and medical studies.

Because of scientific and medical information changes over time, your risk
assessment for one or more of the conditions contained within this report may
also change over time. For example, opinions differ on the importance and
relative weights given to genetic factors. Also, epidemiological dataisn’t
available for some conditions, and thisreport may not be able to provide
definitive information about the severity of a particular condition. We
recommend asking your healthcare provider to correctly interpret them.
Therefore, this report may not be 100% accurate (e.g., new research could mean
different results) and may not predict actual results or outcomes.

This test has not been cleared or approved by the U.S. Food and Drug
Administration (FDA). The US Food and Drug Administration (FDA) has
determined that clearance or approval of this method is not necessary and thus
neither have been obtained.

Contact

Please contact contact@dantelabs.com for more information on the contents of
thisreport, our analysis methodology, and the limitations of this process.
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