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Resume

Oncocytic follicular adenomas of the thyroid are neoplasmas of follicular cell origin that are predominantly composed of
large polygonal cells with eosinophilic and granular cytoplasm. However, the pathological characteristics of these tumors are
the largely unexplored. The diagnosis of malignancy is reliably based on histological evidence of capsular invasion or
vascular invasion, extrathyroidal local tissue invasion, and nodal or distant metastasis. Both the initiation and progression of
cancer can be caused by an accumulation of genetic mutations that can induce genomic instability.
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Pestome

FEHOMHASA HECTABUJIbHOCTb NPU OHKOLIUTAPHOM
OOJINIUKYNIAPHOU AOEHOME WMUTOBUAHOM XEJNE3bl
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OnkoumTapHas chonnukynspHas ageHoma (ODA) onarHoCTUpyeTCs Npu OTCYTCTBUM [0KA3aTENbCTB O KancynspHoOn
COCYOMUCTON MHBA3MM, a Takke Npu OTCYTCTBAW SAEPHbIX OCOOEHHOCTEN ManMnsPHON KapLMHOMbI MPU LUMTOBWAHBIX
NOpaXeHUsX 3aKMiYeHHbIX B Kancyny, Takke W OHKouuTapHas (ONnUKynsapHas KapuuHoMa auarHoCTMpyeTcs npu
MPOSIBNIEHNM KaK COCYAMUCTBIX, Tak UMMM KancynsipHbIX WHBa3vu NpW OTCYTCTBUM SLEPHbIX 0COBEHHOCTEN NAnWMMAPHON
KapLMHOMbI. TeM He MeHee, KNUHUYECKOe 3HaYeHUe OHKOLUTAPHOrO U3MEHEHUS B ONYXOMNU LWMTOBMAHOM Xenesbl ocTaeTcs
HESACHBIM 1 CMOPHBIM. [JnarHo3 3nokaYecTBEHHOr0 HOBOOOPA3oBaHMs HalEXHO OCHOBbLIBAETCS HA MMCTOMNOTMYECKUX AAHHBIX
0 KancynspHOM Wrnu COCyaMCTON WHBA3UM, WHBA3UM B IKCTPATUPEOMAHYIO NOKaNbHYK TKaHb U Y3M0BbIX MAW OTAANEHHbIX
meTacTasax. Kak BO3HMKHOBEHWE, Tak W MPOrpeccUpoBaHWe paka MOXeT ObiTb BbI3BAHO HAKOMIEHWEM TEHETUYECKMX
MyTaLWil, KOTOPbIE MOTYT BbI3BATb HECTAOWUNBHOCTL FEHOMA.

Knroyeenie cnosa: adeHoma, OHKOUUMBI, 0NyX0sb, S0epHble oyaau.
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OHKOLIMTAPIJbIK TYPIHIH FEHOMAbIK TYPAKCbI3AbIf bl
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OHkoumTapIbIK ONNMKYNAPMbIK ageHoMa KancynanblK XaHe Tamblpsibl HBa3us Genrinepi bonMaraH kesge, CoHgan-
aK KankaHwa OesiHiH kancynganfaH 3akpIMaaHyblHOa NanunnsprblK kapUyHOMaHbIH, SAponbIK 6enrinepi bonmaraH keage
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[VarHo3 Kombladbl, an OHKOLUMTapIbIK (hONMMKYNApMbIK KapLMHOMA Kancynanblk XoHe Tamblprbl WHBasus Genrinepi
OonFaHga awarHo3 Kovbinagbl. [lereHMeH, KankaHwa 6esiHiH iciriHaeri OHKOUMTapnbl ©3repicTiH KMMHUKaNbIK MoHi
TYCiHIKCi3 xoHe paynbl 6onbin kana Gepepi. Katepni icik AuarHo3bl kancynarnblK XaHe TaMbIpMblK WHBA3WSHbBIH,
9KCTPATUPEONATHI KEPTiNIKTI MHBA3USHBIH, OPTanbIKTbl XaHE LeKTenreH MeTactasfapablH, rMCTonorvsnbiK KepiHicTepiMeH
HakTbl Herisgeneai. KankaHiwa 6esi icikTepiHiH, OHKOLMTapblK ©3repiCTepiHiH KNMMHUKaNbIK MaHbI3abINbIFbl TYCIHIKCI3 XaHe
paynbl 6onbin kanyga. Katepni iciktiH nainga 6onybl xaHe AaMybl reHeTUKanbIK MyTauuanapablH XuHakTanybiMeH ceben
Gonagpbl, ©3 KeseriHge reHOMAbIK TypakCbi3Ablkka okenyi MyMmkiH. Ocbl 3epTTEMEHIH, MakcaTbl- KankaHwa 0esi
chonuKkynnapnbIK iCikTepi OHKOUMTapnbIK TYPiHIH reHOMAbIK TYPaKChI3ablFbIHbIH, AopexeciH baranay 6ongbl.
Tyliindi ce3dep: adeHoma, OHKOUUMaPIbIK Xacywanap, icik, S0pornbIk ¢hokyc.
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Background

Oncocytic follicular adenomas (FA) of the thyroid, also
known as oxyphilic adenomas or Hurthle cell adenomas,
are neoplasms of cells of follicular origin, predominantly
consisting of large polygonal cells with eosinophilic granular
cytoplasm rich in mitochondria [1].

Oncocytic follicular adenoma (OFA) shall be diagnosed
in the absence of evidence of capsular and vascular
invasion, as well as in the absence of nuclear features of

oncocytic follicular carcinoma shall be diagnosed in the
presence of both vascular and/or capsular invasion in the
absence of nuclear features of papillary carcinoma [4,7].
The clinical significance of oncocytic changes in thyroid
tumors remains unclear and controversial. It is believed that
the transformation of Hurthle cells is caused by an
imbalance between mitochondrial proliferations on the one
hand, and mitochondrial destruction on the other hand,
which leads to the accumulation of mitochondria (Figure 1).

papillary carcinoma in encapsulated thyroid lesions, and
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Figure 1. Depiction of case (A) with partial transformation of Hurthle cells and case (B) with complete
transformation of Hurthle cells. If oncogenic mitochondrial pathology, the tumor may have partial
Hurthle cell transformation (A); if mitochondrial pathology is preceded by an oncogenic stage, it is

likely that the tumor demonstrates a general transformation of Hurthle cells (B).
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Some studies have shown that oncocytic carcinomas
are more "aggressive" than the usual types of highly
differentiated thyroid cancers, and as a result lead to a
higher metastasis rate and low survivability; therefore, an
aggressive surgical regimen is recommended for all
oncocytic follicular tumors. On the other hand, other studies
show that oncocytic follicular tumors are not more
"aggressive" than their conventional counterparts [5,3,9].

53BP1 is a nuclear protein that rapidly localizes to DNA
double-strand breaks and activates p53 along with other
kinases that play a key role in DNA repair, cell cycle arrest,
and apoptosis [8,10,11]. Expression of 53BP1 in
immunofluorescenceanalysis shows different patterns of
gene expression, which are distinguished by different
malignant activity of the tissue. nuclear foci expression of
53BP1 episodically show the occurrence of a response to
DNA damage in cancer cells [2,4]. The presence of episodic
DDR (protein DNA damage response) for episodic DSB
(DNA double-strand breaks) is one of the biological future
indicators for comparative genomic hybridization.

Stable

Intermediate

Aim. To assess the degree of genomic instability in
oncocytic follicular adenoma of the thyroid gland.

Materials and methods

A total of 24 surgically resected formalin-fixed, paraffin-
embedded (FFPE) thyroid tumors, including 12 oncocytic
and 12 normal follicular adenomas, were available for this
study.

CGH analysis was performed based on comparative
genomic hybridization array (aCGH) for genomic DNA
analysis.

A standard immunofluorescence method was used to
detect 53BP1 with anti-53BP1 polyclonal antibodies.

Results

In this study, we classified 53BP1 immunoreactivity into
three types: |) stable: no or weak nuclear staining; Il)
intermediate: one or two discrete nuclear foci; Ill) unstable:;
three or more discrete nuclear foci and intense
heterogeneous nuclear staining (Figure 2).

Unstable

Figure 2. Representative images of 53BP1 staining patterns: stable type; intermediate type; and unstable type.

Expression of 53BP1 in oncocytic follicular adenomas
shows the formation of focis with intense heterogeneous
nuclear staining and in normal follicular adenomas shows
one discrete nuclear foci. In relation to the stable type of
53BP1 expression, the unstable type showed an increase
during carcinogenesis [6].

It should be noted that in this study, the frequency of
unstable expression of 53BP1 was significantly higher in
oncocytic follicular adenoma than in normal, according to
Fisher's exact test (p = 0.0028), as shown in the table.

Table 1.
Comparison of the expression type of 53BP1 in
oncocytic and normal follicular adenomas.

53BP1 expression types

THiEee Stable |Intermediate| Unstable

ooy | o059 | aes | o

Oncocytic (n=12) 1(8.3%) | 5(41.7%) | 6 (50%)
p-value 0.0028**

Then, we investigated the association between 53BP1
expression pattern and genomic instability using
comparative genomic hybridization. Statistical analysis
showed that total CNAS length (abberation copy number)
was significantly longer in oncocytic follicular adenomas ((p

= 0.0350, mean 884.3 MBP, range 466-1526) than in
normal follicular adenomas (mean 84.5 MBP, range 21-
239), as well as the total number of CNAS was also
significantly higher in the oncocytic variant ((p = 0.0432,
mean 109.5 genes, range 21-179) compared with normal
follicular adenomas (mean 20.5 genes, range 3-54).

Based on the aCGH results, we further examined
certain chromosomal loci where significantly higher
amplification occurs. Chromosome 1 amplification was
found in the oncocytic variant, but not in normal follicular
adenomas. To test this finding, we evaluated by FISH
analysis and our result focused tumors on the TP73 protein.
Correlation analysis between 53BP1 and TP73 expression
showed a significant positive correlation (R = 0.5983, p =
0.0020), showing that unstable 53BP1 expression
correlates with elevated levels of TP73 expression in
oncocytic follicular adenomas.

Interpretation

This study shows for the first time the existence of
differences in the type of expression of 53BP1 between
oncocytic and normal follicular adenomas. The prevalence
of unstable expression of 53BP1 immunoreactivity suggests
the induction of endogenous DDR (DNA damage response)
mechanisms, which was significantly higher in oncocytic
than in normal follicular adenomas, indicating a higher level
of genomic instability in oncocytic follicular adenomas. This
study also showed higher levels of CNA in tumor DNA of
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oncocytic follicular adenomas, showing unstable expression
of 53BP1, providing further evidence for a role for genomic
instability in oncocytic follicular adenomas variant and its
association with the 53BP1 expression pattern.

Unstable expression of 53BP1 in oncocytic follicular
adenoma showed an association with higher levels of CNA
by aCGH and had a significant positive correlation with the
level of expression of tumor protein 73.

Our data indicate a higher level of genomic instability in
the oncocytic variant compared to conventional follicular
adenomas.

Conclusion

Thus, this may be an assumption that mitochondrial
dysfunction can block the process of apoptosis, which
results in an increase in the survivability of genetically
damaged cells and, at the same time, in genome instability
during oncogenesis in oncocytic neoplasms.

Further study is required to elucidate the mechanisms
underlying the increase in DNA double-strand breaks in
oncocytic follicular adenomas.
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