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Abstract

pathogenic variant in the RAD 50 gene.

Background Breast cancer has been reported to occur synchronous with ovarian, endometrial and even colon can-
cers. A synchronous renal cancer is rare. And its association with RAD 50 mutation is not known.

Case presentation \We are reporting a 42 year old lady who was evaluated for a breast lump and was incidentally
found to have a renal lesion. She underwent surgery for both and was found to have a T1c breast tumour and a renal
cell carcinoma-clear cell variant. She was advised germline testing with next generation sequencing and multiplex
ligation—dependent probe amplification due to synchronous tumours and age at diagnosis. It revealed a likely

Conclusion The RAD 50 gene is part of the MRN complex (Mre11, Rad50 and Nbs1 also known as nibrin), which
is essential for DNA repair. The recommendations for follow-up and screening are not clear for patients with a patho-
genic variant of the gene. This case is presented for its rarity.

Introduction

Breast cancer has been reported to occur synchronous
with ovarian, endometrial and even colon cancers [1].
But a synchronous breast and renal cancer with a likely
pathogenic variant in the RAD 50 gene has not been
reported so far. We are writing to highlight the possibil-
ity of this combination and to discuss the challenges we
faced, with this case.
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Case report

A 42 year old lady presented with the complaints of lump
in the right breast of 1 month duration. She was found
to have a grade 2-3, Invasive carcinoma, Not otherwise
specified, with Oestrogen and progesterone receptor
positivity. A PET CT scan was done as a routine staging
procedure when an incidental renal mass was detected.

She underwent breast conservation surgery with senti-
nel lymph node biopsy and a partial nephrectomy. His-
topathologic examination revealed a T1c breast tumour
with negative sentinel nodes and a renal cell carcinoma,
clear cell variant. She received adjuvant chemotherapy
with four cycles of Taxol and Cyclophosphamide and
adjuvant radiotherapy to the right breast.

In view of her age at diagnosis and synchronous malig-
nancies, she was referred to the hereditary cancer clinic.
Her family history was not significant. There was one sec-
ond degree relative with breast cancer and a third degree
relative with ovarian cancer (Fig. 1).

She was advised to undergo germline testing to detect
the genetic mutations associated with hereditary cancers.
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Fig. 1 Pedigree chart of the family

An NGS (Next generation sequencing) and an MLPA
(multiplex ligation—dependent probe amplification)
was performed on the blood sample of the patient. This
included a multi gene panel testing looking for high and
moderate penetrance genes associated with hereditary
breast and ovarian cancers.

A heterozygous  likely = pathogenic  variant
(c.2156_2157insA; p.Asp387His) wasidentified in the
exon 13 of RAD50 gene in NGS. This mutation in our
patient, in the RAD 50 gene, namely the single base pair
insertion in the exon 13, has been reported to result in
frameshift and premature truncation of the protein 5
amino acids, downstream to codon 723 (Fig. 2).

This has been found to be associated with breast and
ovarian cancer patients. The association with renal can-
cers has not been reported.

She was advised high risk screening for breast and
ovarian cancers. As this is reported to be a low pene-
trance gene, prophylactic surgeries were not advised.

Discussion

RAD 50 gene codes for a protein which forms a com-
plex with MrE11 and Nbsl (MRN complex). The pro-
tein complex binds to thee DNA and plays a major part
in non-homologous end joining repair. Homologous

Ulcerative colitis
Dx 29
Died at 29

Dx- Diagnosed at

loss of this gene is associated with Nijmegen breakage
syndrome like disorder [2]. The MRN complex func-
tions upstream of the ATM signalling. It senses DNA
DSB (Deoxy ribo nucleic acid double strand break). The
Mre 11 protein binds to thee DNA. Nbs 1 recruits acti-
vated ATM to the damaged sites. The interactions of
Mrell with RAD 50 provide the energy source for the
MRN complex [3].

RAD 50 is considered to be a low penetrance gene
with a relative risk less than 1.5, in the development of
hereditary breast cancers [4]. These breast cancers have
reported to have poorer outcomes when compared with
their normal counterparts. No clinic pathological char-
acter of these breast cancers has been reported so far
[5]. The other cancers that have been reported to mani-
fest in association with the RAD 50 gene mutation are
the ovarian, oesophageal and stomach cancers [6].

Hereditary renal cell cancers have been reported as
a part of about 10 syndromes [7]. DSB repair pathways
have also been implicated in them. Defects in the MRN
complex has been reported to cause renal cancers [8].
The possible explanation that defects in the DSB repair
pathways contribute to the development of cancers is
most likely. Due to the paucity of data, we advised high
risk screening for the patient and cascade testing for
the first degree relatives.
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No. Exon / Intron Start End Start Phase End Phase Length Sequence
Ru:\:g\,xn).zmu;_m: 1171
Exons/ Introns  Translated sequence Flanking sequence UTR IN\GGEGAAGCAAAAACEG 1231
1245
Variants |3 prime UTR| |6 prime UTR| [T, IV Inframe deletion l Inframe insertion JVIEEENEES 1305
: = 7 ¢ : 1365
Splice acceptor | Splice donor Start lost [SIC N ELES] 1425
1452
Stop retained  Synonymous
ACETTARAAATGGAAGIA 1512
Markup  loaded CGTAAACTTGACCAGGAG 1572
GAGATECTEACEAANGAC 1632
L1355 mvav 1635
11 ENSE00003466270 132,591,877 132,592,034 0 2 158 1636 GCTGACABAGATGARCARATCAGARABATAAAR! GATGAETTEACETER 1695
1696 CIGETGGGATATTTTCCCAACARMAINNSAGC! GACTEGETACATAGTARATCAINNE 1755
1756 GARATEAATEAGAGCAGEGACHGACTTGCCARATHGAR 1793
12 ENSE00003484322 132,594,869 132,595,044 2 1 176 1794 CAAGGAACTAGCTICATCTEAGEAGAATNAMATCATATAAATAATGAACTARARNATNA 1853
1854 BGAAGABCAGTTGICCAGTTABGABGACAAGCTGTITGATGTTIGIGGEAGCCAGEGATTT 1913
1914 IGAAAGEGATITAGAGAGECTTARAGAGGARANNGNVAATCATEAAAABAGRG G 1969
ENSE00003494203] 132,595,573 132,595,810 2 238 1970 @EATGCTEECTGGRGCEACHGCEGT TTABTCECAGTICAT TACHEAGCTAACAG 2029
¢ FXECATGTTGECCEGTTTCTCIERGH CAGACAGAGGCEGAGITHGANEAAG 2089
TETAABETEEGACTEGCECCAGATAAACTCAAGTCAACHGAAT 2149
TEGCACTEGTGCMEATGAG 2207
14 ENSE00003465013 132,603,300 132,603,489 2 0 190 TACARECTERAENA 2267
2268 TGECARTAGAGACHET] AG AW \GATEAC CACTETTGGE 2327
2328 TACAATAATGCCHEAAGAAGARAGEGCCARAGTMTGCCTGACHGATGTIEACAATTATGER 2387
2388 GAGGTTCEAG 2397
15 ENSE00003467955 132,603,920 132,604,046 0 1 127 2398 ATGEABCTTAABGATETTGAARGAAAAATTGOTVACTHGCAGCEANGETACAAGGHATA 2457
2458 GACTIAGATEGAACHGTESAACAAGTCAACCAGGAGARACAGAGARACAGEACHAGTIA 2517
2518 GHCACHG 2524

Fig. 2 Showing the exon number, chromosomal coordinates and coding position of the variant. Chromosomal position:
chr5:132595759_132595760insA. Exon number: 13. CDS position: ¢.2156_2157insA

Conclusion

RAD 50 mutation related breast cancers are rare. More
so are the synchronous renal cell carcinomas. We are
writing to report the rarity and to emphasise the need
for improved genetic testing and serial follow-up of these
patients to better understand the patient outcome and to
tailor the treatment as required.
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