Int. J. Morphol.,
39(6)1719-1726, 2021.

Molecular Genetic Analysis of Primary Renal Epithelial
Tumours with Granular Oncocytic Cytoplasms

Andlisis Genético Molecular de Tumores Epiteliales Renales
Primarios con Citoplasma Oncocitico Granular

Sandra Trivunic Dajko*? Jovo Bogdanovié“ Bojana Andrejic Visnjic 5; Milan Popovic®%, Matilda Djolai 2° & Ondrej Hes”

TRIVUNIC DAJKO, S.; BOGDANOQVIC, J.; ANDREJIC VISNJIC, B. A.; POPOVIC, M. ; DOJLAI, M. & HES, O. Molecular
genetic analysis of primary renal epithelial tumours with granular oncocytic cytoptasth.Morphol., 39(6)1719-1726, 2021.

SUMMARY: The group of primary renal tumours with granular-oncocytic cytoplasm is a very heterogeneous group, in its
histological origin and biological behavior resulting in many diagnostic problems. In this study 57 renal epithelial tuthguasular
oncocytic cells were analyzed using fluorescence in situ hybridisation (FISH), array comparative genomic hybridisationn@CGH) a
polymerase chain reaction (PCR). The results of analysis in renal oncocytoma (RO) did not indicate the presence of tagayene mut
or chromosomal abnormalities. Sporadic renal hybrid oncocytic/chromophobe tumours (HOCT) had multiple numerical aberrations of
chromosomes 1, 2, 6, 9, 10, 13, 17, 20, 21 and 22. This type of tumour had no mutations in the VHL, c-kit, PDGFRA, andgsSLCN gen
Oncocytic papillary renal cell carcinoma (O-PRCC) had numerical abnormalities of chromosomes 7 and 17 and the loss of the Y
chromosome. Cytogenetic analysis of 20 pigmented microcystic chromophobe renal cell carcinomas (PMChRCC) showed monosomy
as the most frequent aberration in all analyzed chromosomes 1, 2, 5, 10, 13, 17 and 21. One case of chromophobe rieoahaell carc
(ChRCC) with hyaline globules had a mutation in the distal part of exon 3 of the VHL gene. Absence of genetic disordeRQrisisua
common result, but we have established absence of genetic disorders even in rare variants. Variety of genetic altetations detec
sporadic renal HOCT proves it to be a separate entity, not a variant of ChRCC, while PMChRCC is an uncommon variant of ChRCC. O
PRCC is a subtype of papillary renal cell carcinoma.
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INTRODUCTION

In the daily work of a pathologist specialized inchromophobe renal cell carcinoma (ChRCC), 5. eosinophilic
urological pathology, a group of primary renal tumours witkariant of clear cell renal cell carcinoma (granular RCC)
granular-oncocytic cytoplasm causes many dilemmas aadd 6. oncocytoma-like epithelioid angiomyolipoma
problems. This is a very heterogeneous group, in i{epithelioid PEComa) which belongs to the soft tissue
histological origin and biological behaviour, which resultsumours, and will not be the subject of analysis in this paper
in a difference in treatment and prognosis of the diseagBostwick & Cheng, 2008; McKennest al, 2010).

Accurate pathohistological diagnosis of this group of

tumours contributes significantly to the diagnosis and In many cases, standard hematoxylin and eosin (HE)

treatment of patients. The group includes the following typ@sd immunohistochemical staining are not sufficient to reach

of tumour: 1. renal oncocytoma (RO), 2. renal hybrié definitive diagnosis of these tumours, an important factor

oncocytic/chromophobe tumour (HOCT) with or withoutare molecular genetic analyses, which provide answers, and
evidence of the Birt-Hogg-Dubé syndrome (BHD), 3indicate the specific genetic alterations related to individual

oncocytic papillary renal cell carcinoma (O-PRCC), 4diseases (Merinet al, 2004).
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Many genetic alterations have been reported amomgas treated with proteinase K (20 mg/ml; SERVA,
this group of tumours (Alloret al, 2003; Brunelliet al, Heidelberg, Germany) for 4 min at RT. The slide was then
2003; Adleyet al, 2006; Gatalicet al, 2009; Kluijtet al, placed into deionized water for 5 min, dehydrated in a se-
2009), but usually in a single type or just one case. Thies of ethanol solution (70%, 85 %, and 96 % for 2 min
purpose of this study was to represent single centeach), and air-dried. Probes for detection of aneuploidy of
experience for previous 10 years, in the use of moleculenromosomes 1, 2,6, 7, 9, 10, 13, 17, 20, 21 and 22 (VYSIS/
genetic methods in the identification of genetic changes Abbott Molecular, Abbott Park, IL, USA; Table Il) were
primary renal epithelial tumours with granular oncocytienixed with water and LSI/WCP hybridization buffer
cytoplasm. (VYSIS/Abbott Molecular) in a 1:2:7 ratio. An appropriate

amount of probe mix was applied on sections, covered with
a glass coverslip, and sealed with rubber cement. Slides were
MATERIAL AND METHOD incubated in the ThermoBriteTM instrument (StatSpin/Iris
Sample Processing, Westwood, MA, USA) with co-
denaturation parameters 85 for 8 min and hybridization
Samples:The study was retrospective, and it included 5@arameters 37C for 16 h. The coverslip was then removed
renal epithelial tumours with granular oncocytic cytoplasnand the slides were placed in posthybridization wash solution
classified into 5 groups: 1. RO (7 cases with vascular invasi(x SSC/0.3 % NP-40) at 7Z for 2 min. Slides were air-
(vVRO) and 3 cases of small cell oncocytoma witlried in the dark, counterstained with DAPI Il (VYSIS/
pseudorosettes (psRO), 2. O-PRCC (n = 12), 3. sporadibbott Molecular), cover slipped, and immediately
HOCT (n = 14), 4. pigmented microcystic chromophobexamined.
renal cell carcinomas (PMChRCC) (n =20), 5. granular RCC
with hyaline globules (QRCChg) (n = 1). These tumours were Table Il. Probes for aneuploidy detection of
diagnosed in our institution during the period between 2011- chromosomes 1, 2,6, 7, 9, 10, 13, 17, 20, 21, and 22
2021. All test procedures were approved by the ethics Cromosome Probe

committee. 1 CEP 1 Satellite Il
2 CEP 2 (D2Z1)
Molecular genetic methods.The following molecular 6 CEP 6 (D6Z1)
genetic, i.e. cytogenetic tumour tests were performed: 7 CEP7 (D721)
fluorescence in situ hybridization (FISH), array comparative ?O gEE ?O
genomic hybridization (aCGH), and Sanger DNA sequencing 13 LSI 13 (RB1)
PCR according to the manufacturer's specifications. Table | 17 CEP 17 (D1721)
shows the applied methods of analysis, depending on the ,, CEP 20 (D20Z1)
type of tumour. The detailed explanation of the applied 21 LS| 21
methods can be found as following. 29 LS| 22 (BCR)

Fluorescenceén situ hybridization methods. A 4-um-thick

tissue section was placed onto a positively charged slide.  The sections were examined usindl@0 objective
Hematoxylin and eosin-stained slides were examined for taed either a triple bandpass filter set (DAPI/
identification of areas for cell counting. The unstained slid8pectrumGreen™/SpectrumOrange ™) or single bandpass
was routinely deparaffinized and incubated in thkGdrget filters (SpectrumGreen or SpectrumOrange). Scoring of
Retrieval Solution Citrate, pH 6 (DAKO, Glostrup,aneuploidy was performed by counting the number of
Denmark) for 40 min at 9%C and subsequently cooled forfluorescent signals in >100 randomly selected non-
20 min at room temperature (RT) in the same solution. Tleererlapping tumor cell nuclei. The slides were
slide was washed in deionized water for 5 min and the tissinglependently counted by two observers (PG and OH).

Table I. Renal epithelial tumours with granular-oncocytic cytoplasm and molecular genetic methods applied.

VRO psRO HOCT O-PRCC PMChRCC gRCChg
PCR VHL, LOH / c-kit, PDGFRA, VHL / c-kit VHL
FISH 7,17 1,2,6,7,10,17 1,2,6,9,10, 13,17, 20,21and22 717,Y 1,2,6,10, 13,17and 21/
aCGH X Y 7,17 / / / /

VRO - renal oncocytoma with vascular invasion; psRO - small cell oncocytoma with pseudorosettes; HOCT - renal hybrid dmootypbbbe
tumour; O-PRCC - papillary renal cell carcinoma with oncocytic cytoplasm; PMChRCC - pigmented microcystic chromophobé carahoeias;
gRCChg- granular renal cell carcinoma with hyaline globules.
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Cutoff values were evaluated in the least 10the short arm of chromosome 3(3p) were chosen from the
nonoverlapping cell nuclei in five normal non-neoplastidatabase (Gene Bank UniSTS).
control tissues of kidney for each analyzed probe, i.e., 55
negative control fluorescenaesituhybridization (FISH) The primers are listed in Table IV. PCR conditions
were performed. For monosomy, the average numberwére the same as mentioned above. PCR products were
single signal was 28.1 and standard deviation 5.5. Fmixed with Gene Scan-500LIZ Size Standard (Applied
polysomy, the average number of three or more signda$osystems) and run on an ABI Prism 3130xl. A sample
were 4.0 and standard deviation 1.9. The monosomy awds considered LOH-positive if the ratio of non-tumor
polysomy for the studied chromosomes were defined B8NA to tumor DNA was >2 or <0.5.
the presence of one signal per cell in >45 % and three or
more signals in >10 % (mean3 standard deviations in Array comparative genomic hybridization (aCGH). DNA
normal tissue, both rounded up), respectively. extraction was performed from frozen samples using
NucleoSpin Kit (Macherey Nagel, Duren, Germany). Two
c-kit, PDGFRA, and VHL mutation analysis. Genomic micrograms of DNA were diluted into 80 mL,® and
DNA for molecular genetic investigation was extractedonicated for 10 seconds at 10 % amplitude with pulse on
from formalin-fixed, paraffin-embedded tissue. Several Sor 0.5 second and pulse off for 0.5 second on a Branson
mmthick sections were placed on the slides. Hematoxyb0 sonicator equipped with a tapered microtip (Branson,
and eosin-stained slides were examined for tHganbury, CT). One microgram of sonicated DNA was mixed
identification of neoplastic tissue. Subsequently, neoplastiddth Random Cy labeled 7mer primers (Trilink
tumor and nonneoplastic tissue from unstained slides wBmtechnologies, San Diego, CA). The standard protocol
scraped and DNA was isolated by the NucleoSpin® Tissireluded Cy3 labeling of the test sample and Cy5 labeling
Kit (MACHEREYNAGEL, Duren, Germany) according of the reference sample. The sample was denatured and then
to the manufacturer’s protocol. In several cases, whereubated for 2 hours at 3T in a thermocycler protected
quality or amount of extracted DNA was low, genomidrom light withd NTP/Klenow Master Mix (Roche
DNA concentration was perforned with the Microcon 100limbleGen Inc, Madison, WI). One hundred units of Klenow
(Millipore, Billerica, MA, USA) according to the Fragment 35 exonucleus (NEB, Ipswich, MA) was used.
manufacturer’s protocol. Mutation analysis of exons 9, 1The reaction was stopped by the addition of 0.5 mol/L EDTA,
13, and 17 of the c-kit gene, exons 12, 14, and 18 of thed the labeled sample was purified using isopropanol
PDGFRA gene, and exons 1, 2, and 3 of the VHL gemeecipitation. Six micrograms of reference as well as the
was performed using PCR and direct sequencing. PCR wast sample were mixed, dried, and resuspended again in 5
carried out using primers shown in Table Ill. The reactiopL of nuclease free water. As a reference, Human Genomic
conditions for all amplicons (except D3S666) were d3NA: Male (Promega, Madison, WI) was used.
follows: 12.5ul of HotStart Taq PCR Master Mix (QIAgen,
Hilden, Germany), 10 pmol of each primer, 100 ng of The hybridization protocol was processed using
template DNA, and distilled water up to@b Temperature MAUI Hybridization system (BioMicro, Salt Lake City, UT)
profile was as follows: denaturation at 95 for 15 min and required adhering a NimbleChil mixer to the
and then 40 cycles of denaturation at°@for 1 min, microarray slide NimbleGen 385K Human CGHWG-T v2.0,
annealing at 55C for 1 min, and extension at 7€ for  build: HG18, NCBI 36, Median Probe Spacing 7073 base
1.5 min for all amplicons. Annnealing temperature fopairs (bp) (Roche NimbleGen). The hybridization master
D3S666 was 58C. The program was finished by 7€ mix solution was prepared using components from a
incubation for 7 min. The successfully amplified PCRNimbleGen Hybridization Kit prepared according to the
products were then purified using the Agencourt AMPurdimbleGen protocol. The hybridization solution and samples
System (Agencourt Bioscience Corporation, Beverly, MAyere mixed, denatured, and loaded into the fill port of a
USA) to remove unincorporated dNTPs, primers, and saltaixer. The samples were then hybridized for 20 hours at 42
The purified products were then bidirectionally sequencé€ in mix mode B. Posthybridization washing was
using the Big Dye Terminator Sequencing v1.1 CycleSquerformed using NimbleGen buffers with increasing
Kit (Applied Biosystems, Foster City, CA, USA) stringency (Roche NimbleGen). Microarrays were scanned
Unincorporated dye terminators were then removed fromith InnoScan 700 (Innopsys, Carbonne, France) at
the sequencing reaction by the Agencourt CleanSE®@solution 3 mm. Image analysis was performed using
system and subsequently run on an ABI Prism® 3130KlimbleScan 2.5 software (Roche Nimble-Gen) according
sequencer (Applied Biosystems). For loss of heterozygosttythe appropriate .ndf file. The data were also processed in
(LOH) analysis of neoplastic tissue DNA, STR markerBlimbleScan 2.5 (Roche NimbleGen) using CGH-segMNT
D3S1768, D3S1300, D3S1317, and D3S666 located émalysis.
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Table lll. List of primers used for analysis of Von Hippel-Lindau (VHL) gene, L, c-kit and PDGFRA.
Primers used for analysis of VHL gene.

Exon Name Primer sequences 5' 3'
Exon 1 VHL eF1 CGCGAAGACTACGGAGGT
VHL el-2 GTCTTCTTCAGGGCCGTA
VHL el-3 GAGGCAGGCGTCGAAGAG
VHL el-4 GCGATTGCAGAAGATGACCT
VHL el-5 GCCGAGGAGGAGATGGAG
VHL ek6 CCCGTACCTCGGTAGCTGT
VHL el-7 CCGTATGGCTCAACTTCGAC
VHL el-8 GCTTCAGACCGTGCTATCGT
Exon 2 VHL e2-1 ACCGGTGTGGCTCTTTAACA
VHL e2-2 TCCTGTACTTACCACAACAACCTT
Exon 3 VHL e3-1 GCAAAGCCTCTTGTTCGTTC
VHL e3-2 ACATTTGGGTGGTCTTCCAG
VHL e3-3 CAGGAGACTGGACATCGTCA
VHL e3-4C CCATCAAAAGCTGAGATGAAAC
Primers used in mutations analysis of HOCT
Genesand exons Name Primer sequences 5' 3'
kit oxon 98 c-Kit e9aNF GAGTAAGCCAGGGCTTTTGTT
c-kit e9aNR CGTGCCATTGTGCTTGAAT
it exon oL c-kit e9bNF CCGTTTGGAAAGCTAGTGGT
c-kit e€90NR CAGAGCCTAAACATCCCCTTA
it exon 11 c-kit e11NF TGTTCTCTCTCCAGAGTGCTCTAA
catexon c-kit e11NR AC CCAAAAAGGTGACATGGA
dtexon 13 c-kit e 13N GCCAGTTGTGCTTTTTGCTA
catexon c-kit e13rN TTGATAACCTGACAGACAATAAAAGG
_ c-kit e 17WF ATGGTTTTCTTTTCTCCTCC
c-kitexon17_ c-kit e17WR TACATTATGAAAGTCACAGG
PDG el2F CTCTGGTGCACTGGGACTTT
PDGFRA exon12_ PDG el2R GGAGGTTACCCCATGGAACT
PDGERA exon 14 PDG el4fN TGGACTGATATGTGATTTATTCTTTCA
exon PDG el14rN AATCCTCACTCCAGGTCAGTG
PDG e18F GCTACAGATGGCTTGATCCTG
PDGFRA exon18_ PDG e18R GACCAGTGAGGGAAGTGAGG
VHL e1-1 CGCGAAGACTACGGAGGT
VHL exon 1 VHL e1-2 GTCTTCTTCAGGGCCGTA
VHL e1-3 GAGGCAGGCGTCGAAGAG
VHL exon 1
VHL e1-4 GCGATTGCAGAAGATGACCT
VHLe1-5 GC CGAGGAGGAGATGGAG
VHL exon1 VHL e1-6 CCCGTACCTCGGTAGCTGT
VHL e1-7 CCGTATGGCTCAACTTCGAC
VHL exon 1 VHL e1-8 GCTTCAGACCGTGCTATCGT
VHL exon 2 VHL e2-1 ACCGGTGTGGCTCTTTAACA
exon VHL e2-2 TCCTGTACTTACCACAACAACCTT
VHL e3-1 GCAAAGCCTCTTGTTCGTTC
VHL exon 3
VHL e3-2 ACATTTGGGTGGTCTTCCAG
VHL exon 3 VHL e3-3 CAGGAGACTGGACATCGTCA
exon VHL e3-4C CCATCAAAAGCTGAGATGAAAC

Legend: 25' end of exon 9, * 3' end of exon 9

Table IV. PCR primers used in LOH analysis of chromosome 3p.

Marker Name Primers (sequence 8 )

D3S1768 D3S1768SF GGTTGCTGCCAAAGATTAGA
D3S1768A CACTGTGATTTGCTGTTGGA

D3S1300 D3S1300SF AGCTCACATTCTAGTCAGCCT
D3S1300A GCCAATTCCCCAGATG

D3S1317 D3S1317-1.1 TACAAGTTCAGTGGAGAACC
D3S1317-1.2 CCTCCAGGCCATACACAGTCA

D3S666 D3S666-SK#15 CAAGGCATTAAAGTGGCCACGC

D3S666-SK#16 GTTTGAACCAGTTTCCTACTGAG

1722



TRIVUNIC DAJKO, S.; BOGDANOVIC, J.; ANDREJIC VISNJIC, B. A.; POPOVIC, M. ; DOJLAI, M. & HES, O.  Molecular genetic analysis of primary renal epithelial tumours with granular
oncocytic cytoplasmint. J. Morphol., 39(6)L719-1726, 2021.

RESULTS cases (Fig. 1A). Monosomy of chromosomes 6 and 9 was
registered in four cases, two of which have monosomy of
both chromosomes 6 and 9. Polysomy of chromosomes 10,
Applied analyses for vVRO did not reveal presence &1 or 22 was present in four cases and one of the above
mutations in theVHL gene, noLOH, and analysis of mentioned four (case number 14) had polysomy of all of
chromosomes 1, 2, 6, 7, 10, 17 showed no abnormalitiésese chromosomes. LOH of the short arm of chromosome
Results of X and Y chromosome testing by aCGH analyss(3p) was not present in successfully analyzed cases.
(two cases) did not find any major chromosomal changes. A
total of four clones showed losses, while one clone was The results of the analysis of mutations for the VHL,
discovered with the probability 0.001-0.0001. ChromosomatKit and PDGFRA genes showed that mutations could not
changes were not present in any of the cases of psR® found in any of the analysed cases. A single nucleotide
analyzed by aCGH, nor were numerical changes @blymorphism in exon 18 of the PDGFRA gene was present
chromosomes 7 and 17, as shown during FISH analysis, ailsdour cases. In 5 analyzed cases there were no mutations
in all three cases. of amino acid changes, nor connected splice site mutations
in the folliculin gene (FLCN) gene. Multiple exonic and in-
Summarized results of FISH analysis of renal HOCdividual intronic nucleotide polymorphism was detected
are shown in Table V. There were no cases showing disoifrgsults not shown).
for all tested chromosomes (1, 2, 6, 9, 10, 13, 17, 20, 21 and
22). All cases showed monosomy and polysomy for the last ~ With FISH analysis of O-PRCC fluorescent signals
tested centromere. Mean number of chromosomes witfere counted in 3 372 normal and neoplastic nuclei, with
numerical aberrations is 4 (ranked from 1 to 9). the median of 99 nuclei per case. In normal epithelial cells
of renal tubules, nuclei with 3 to 4 signals were occasionally
The most common numerical aberration isoticeable, except for 12 % that exceeded the number of
monosomy of chromosome 20, which was observed in sevagnals, and in 20% of the cases signals were completely

Table V. FISH analysis of chromosomes 1, 2, 6, 7, 9, 10, 13, 17, 20 21 and 22 in renal hybrid oncocytic/chromophobe tumours
Case CEP1 CEP2 CEP6 CEP7 CEP9 CEP10 LS113 CEP17 CEP20 LS121 LS122

1 D D D D D P D D M D D
2 D P D D P D D D M P D
3 D D D D D P D D NA D D
4 D M M D M M D D M M D

5 D P D D M P P D NA D D
6 D D P D D D D M M D D
7 P D P D M D D M M P P
8 D NA NA NA NA NA NA P NA NA NA
9 D M D M D D D D M D D

10 M D P D P D NA P D P P
11 M M M P P M M D P D P
12 NA D M D M M NA D M D D

13 NA NA M D NA NA NA D NA NA NA
14 D D D D D P NA D P P P

* D-disomy, P- polysomy, M- monosomy, NA- not suitable for analysis.

Fig. 1. Microphotographs of FISH: a) Microphotograph of FISH analysis shows monosomy of chromosome 20; b) In case 5 of O-PRCC
there are 3 and more signals for both chromosomes 7 and 17; ¢) FISH-monosomy in PMChRCC - one intranuclear signal.
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lost. Three or more signals were often observed in tumoRy 6, 10, 13, 17 and 21. These analyses revealed a massive
cells (Table VI): chromosome 7 (ranging 3 - 742@0 % loss of tested chromosomes. Monosomy of chromosomes
in 7/12 cases) and chromosome 17 (ranging 6 - 6936, 1, 2,6, 10, 13, 21 was found in 100, 36, 91, 82, 82 and 64 %
% in 7/12 cases). of the cases, respectively (Fig. 1C).

In 5 cases, three or more signals were detected for By using polymerase chain reactions (PCR) for
both chromosomes (Fig. 1B). Signals for chromosome dranular RCC with hyaline globules the mutation of the distal
were not present in 80 - 90 % of nuclei. Results of PCpart of exon 3 of the VHL gene was discovered, resulting in
analysis of the mutation of exons 9, 11, 13 and 17 of the @ongation of the VHL protein (Table VII).
kit gene in three cases showed that there was a heterozygous
C to T alteration in position 81.349. Neither mutation had o o
effect on the amino acid sequence. Additional mutations Weré(r; i:’(':ecv”' Characterization of analyzed VHL mutation in
not present in any of the successfully anquzed cases (10 of Exon Nucleotid changeT _Codon Type of mutation
20). The FISH analysis were performed in all 19 patients, .

. ., 3 629delGG 210 Frameshift
since case numbe_r 20 was not analyzed. In 11 cases FIS[bgend: T position In the coding sequence.
was successful, with the use of probes for chromosomes 1,

Table VI. Molecular genetic analysis of chromosomes 7, 17 and Y in O-PRCC.

Case

number {Sci:—;EnF;dz) Tnc -Ts - % CEPY Tnc - Ts _(C;E g}r?alls7) Tnc-—Ts - %
1 >3 8-23-69 lossof Y 93-7 >3 12-45-43
2 2 7-82-11 nolosses 12-88 >3 8-30-62
3 3 6-30-64 lossof Y 87-13 2 13-80-7
4 2 790-3 lossof Y 86-14 3 10-76-24
5 >3 2-24-74 F /! >3 10-21-69
6 2 8-89-3 nolosses 15.85 2 882-10
7 3 14-27-59 nolosses 16-84 3 14-31-55
8 >3 226-72 nolosses 15-85 3 10-31-55
9 3 8-35-57 F /1 >3 6-30-64
10 2 12-76-12 nolosses 16-84 >3 7-25-68
11 2 12-75-13 nolosses 20-80 2 13-79-8
12 3 17-35-48 nolosses 19-81 2 13-81-6

Tnc-total number of nuclei, Ts- total number of signals, % - percent of nucle:8viglgnals, F — unsuccessful analyses.

DISCUSSION

In this study we analyzed some less common subtypdsn Berget al, 1995). The high incidence of abnormalities
of oncocytic renal tumours, such as psRO and vR®f chromosome 1p was documented in the series of of 27
pigmented microcystic chromophobe renal cell carcinom&, with the use of both methods, cytogenetic and FISH
and granular CRCC with hyaline globules, all for the purpog@aneret al, 2007). It should be noted that aCGH analysis
of comparison of molecular genetic characteristics witis only a screening method for major genetic changes and
typical morphological forms of these tumours. the lack of positive findings in this study does not exclude

the existence of more subtle genetic aberrations.

Although rare subtypes of RO, VRO and psRO
showed absence of genetic changes in aCGH analysis, it  Our series shows multiple numerical chromosomal
was not a surprising result. Cytogenetically, RO are vegberrations, monosomic and polysomic. The most common
heterogeneous tumours. There are records of RO with nasmerical aberration was monosomy of chromosome 20 (7
mal karyotype, as well as those that showed the loss a#ses). Monosomy of chromosome 20 is a rather unusual
chromosomes 1 and Y (Dobet al, 1992; Bostwick & characteristic of renal tumours and a very unusual feature of
Cheng; McKennewt al;). Another subspecies of RO with ChRCC. Two of our cases (numbers 4 and 9) showed only
11913 translocation was presented (Fueeal, 1994; Van multiple monosomy, without a single polysomy. In both ca-
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ses, monosomy was related to chromosome 2. In these C&NCLUSION

ses morphological characteristics of ChRCC, such as

raisinoid nuclei, binuclear cells and clear cytoplasm,

perinuclear halo, were not detected. Based on these  Our study determined genetic profile of some rare

immunophenotypic and morphological characteristics, wgpes of oncocytic tumours, offering insight into their thrue

believe that these tumours do not represent a variantr@ture and origin. Molecular genetic analyses are an essential

ChRCC, the hardest differential diagnostic deliberation ipart of the up-to-date diagnosis of renal tumours with

HOCT (Delongchampest al, 2009; Walderet al, 2010). granular-oncocytic cytoplasm, but not the only one. The

adequate diagnosis of renal epithelial tumours with granular-

Numerical abnormalities, trisomy of chromosomesncocytic cytoplasm is achieved by synthesis of clinical,

7 and 17, as well as the loss of the Y chromosome dristomorphological, immunohistochemical, molecular

specific for PRCC, and its oncocytic variant (Brunetli genetic, and ultrastructural analysis.

al., 2005; He=t al, 2006). Most of our analyzed cases of

O-PRCC shared genetic profile of conventional PRCC: high

percentage of abnormalities of chromosomes 7 and 17, afghvuniC DAJKO, S.;: BOGDANOVIC, J.; ANDREJIC

athird of cases had the loss of the Y chromosome. PolysoggNJIC, B. A.: POPOVIC, M. : DJOLAI, M. & HES, O.

of chromosomes 7 and 17 (not in a combination) wasnhalisis genético molecular de tumores epiteliales renales

present in two of our cases, but also combined witltimarios con citoplasma oncocitico granutatr.J. Morphol.,

numerical changes not typical of PRCC. Two tumours i89(6)1719-1726, 2021.

our study did not show numerical alterations of

chromosomes 7, 17 and Y. In accordance with results from RESUMEN: El grupo de tumores renales primarios

this study we believe that O-PRCC is by its genetic featurgon citoplasma granular-oncocitico es un grupo muy hetero-

a variant of PRCC. Similar findings were documented hyéneo, en su origen histolégico y comportamiento bioldgico,

Tretiaket al, with the simultaneous immunohistochemicatesultando en problemas de diagnéstico. En el estudio se ana-

expression of racemase specific to PRCC (Tretialatvalizaron 57 tumores epiteliales renales con citoplasma

al., 2004). oncocitico granular mediante hibridacion fluorescensitu

(FISH), hibridacion genémica comparativa de matriz (aCGH)

The above mentioned results were also support¥deaccion en cadena de la polimerasa (PCR). Los resultados

by mutational screening of exons 9, 11, 13 and 17 of the‘t_e' analisis en oncocitoma renal (RO) no indicaron Ia_presen-

kit gene, the most altered gene, in several neoplasias. fl2d€ mutaciones genéticas ni anomalias cromosomicas. Los

also found alteration of exon 17 at nucleotide positiowmores oncociticos / croméfobos hibridos renales esporadi-

81.349 in three cases. This nucleotide is third and secoritP (HOCT) tenian mdltiples aberraciones numéricas de los

in the codon 798 (lle), and the alteration had no effect ghemosomas 1,2,6,9,10, 13,17, 20, 21y 22. No se observa-

. . o ran mutaciones en este tipo de tumor en el VHL, c-kit,
the amino acid sequence, so this is probably a rare gen

iant. Additi | tali f th kit GFRA y genes FLCN. El carcinoma de células renales
variant. tional mutations of the c-kit gene were no;Sapilar oncocitico (O-PRCC) tenia anomalias numéricas de
found in successfully analyzed samples.

los cromosomas 7 y 17 y la pérdida del cromosoma Y. El

] ) ] analisis citogenético de 20 carcinomas de células renales
Different molecular genetic and cytogenetic analysggomeofobos microquisticos pigmentados (PMChRCC) mos-

revealed specific chromosomal aberrations, as a COmmM@# que la monosomia era la aberracién mas frecuente en to-
characteristic of renal cell carcinoma. Heidelberg'gos los cromosomas analizados 1, 2, 5, 10, 13, 17 y 21. Un
classification is based on these analyses. According to t@igso de carcinoma de células renales croméfobo (CCRc) hia-
classification, the loss of chromosomes 1, 2, 6, 10, 13, lifo tenia una mutacion en la parte distal del exon 3 del gen
and 21 is one of the characteristics of ChRCC (KoeacsVHL. La ausencia de trastornos genéticos en la Ol habitual
al., 1997). In our molecular cytogenetic analysi®s un resultado comun, pero hemos establecido la ausencia
monosomy, as the most common alteration, ide trastornos genéticos incluso en variantes raras. Varias al-
chromosomes 1, 2, 6, 10, 13, 17 and 21, was detected irt@fiaciones genéticas detectadas en esporadica HOCT renal
successfully analysed cases. These results correlate v@inuestran que es una entidad separada, no una variante de
analyses of ChRCC published by other authors, and supgeRRCC, mientras que PMChRCC es una variante poco co-
our hypothesis that PMChRCC is just an uncommo’ﬁ‘u”fje ChRCC. O-PRCC es un subtipo de carcinoma papilar
morphological variant of ChRCC, without any significanf® Células renales.

differences in their immunohistochemical and cytogenetic

profiles (Speicheet al., 1994; Igbakt al, 2000; Junkeet PAITABRAS CLAYE: "I'_umores ,rgnales; Citoplas-
al., 2003; Kurodzt al, 2013). ma oncocitico granular; Andlisis genético molecular.
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