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Momusayus u yenb. 310Ka4eCTBEHHBIE U JOOPOKAYECTBEHHbBIE OIYXOJHU LIUTOBHIHON
JKeNle3bl — 9TO TUCTOJOTUYECKH M T'CHETHUYECKH TeTeporeHHas rpymmna 3a0ojieBaHuH,
CBS3aHHBIX C TpaHCQOpMamueld KIETOK IIMTOBUAHON  JKeNe3bl, HMEIOIINX
ONpENeNICHHYI0 MYTAlMOHHYI0 Harpy3ky, KOTOpash HEJOCTaTOYHO HCCIEeIOBaHA B
PasNUYHBIX MOmysausax goger [1]. OmHako McciaeaoBaHHe MOIMMOP(GU3MOB T€HOB
OITyXOJIeH MpeCcTaBiIsieT OONBIION JUarHOCTUYECKUH HHTEpeC I oa0opa Teparun 1
OLIEHKH 3JI0KaYeCTBEHHOI'0 MOTEHIMANA TKaHH, a TaKKe U3y4eHUs! QyHIaMEHTaIbHbBIX
ocHOB KaHnieporeHesa [2]. Llenp Hamield pabOThl — HW3YYUTh OCOOCHHOCTH
MOTMMOP(HU3MOB T€HOB HIUTOBUAHOM JKeJIe3bl y MAIIMEHTOB MPH J0OPOKaYECTBEHHBIX U
37I0KAYECTBEHHBIX OMyXOJSX Uil KIMHWYECKM 3HAYMMBIX MYTallMii B MEPBHYHOM M
METAaCTaTHYECKOM OYarax M BBIIBUTH BO3MOXKHBIE 3aKOHOMEPHOCTH.

Memoowl u areopummul. UccnenoBan TkaneBoit marepuan (crpyxka ¢ FFPE-6iokoB)
yIaJeHHBIX IUTOBUIHBIX jkeje3 71 nanuenta B Bo3pacte 20-60 net (cpeaHee 3HaUeHUE
44.2 toma) ¢ Bepu(pUIMPOBaHHBIMH AHWArHo3aMu: mamwuipHed pak ([IP) n = 31,
(GoIMKYISApHBIM BapuaHT mamwusipHoro paka (OBIIP) n = 10, ¢ommukynsapHas
agenoma (DA) n = 16, KOHTpOJIBbHAS TPYyIIa ayTOUMMYHHBIH THpeouauT (AWUT) n = 14.
Jis MONEeKyJISIpHO-TEHETUYECKOM TUAarHOCTHKHM HCIOJIb30BAIM HAOOpBl PeareHTOB
«/IHK-Tkanbs-®» (Beraenenue renomuoit JIHK) u Habopsr « Tect-BRAF-Tkanby, « Tect-
KRAS-tkanb» u «TecT-EGFR-Tkanb» (ompelenenue craTryca MyTaldii B yKa3aHHBIX
rerax) npousBoautens Tectl'en, Poccus. MaremaTtuuecknuii aHainu3 OCYIIECTBISUTN C
ucrnonszoBanneM «MS Excel».

Pesynomamei. Ilpn xmaccumueckoMm mnanwuispHoMm Bapuante I[P B 54 % cmyuaes
BBISIBIIEHBI MYyTaIlMl UCKOMBIX TeHOB. B 58 % ciydaeB kietkn nmerot mytanuu BRAF
V600E, omnako B 29 % cnyuaeB BoisiBieHbl myTanmu B reHe BRAF V600K, penko
OnuchIBaeMble B Jureparype, a B 16 % cnyuaeB — mytauuu B reae KRAS (12 u
13 koj10H); 35 % ManMeHTOB UMEIOT COYCTAHHBIC BAPHAHTHI MyTaIlUH.

Taxoke MHTEpec MPEICTaBIAIOT MYTALUH, BBISBICHHBIE B METACTATUYECKUX OdYarax
NanWUIIPHBIX KapUuHOM: 32 % ManueHTOB 3TOM IPyMIbl UMEJIN METAcTasbl, IPH 3TOM
40% TMalMeHTOB ¢ METACTATUYECKUMH MOPAKECHUSIMHU HE UMEJIH MyTalliii B TIEPBUYHOM
ouare, u takxke 40% HMenn MyTallMd B TKaHSX JUM(OreHHBIX MeTacTa3oB. B Takoi
HEOONBIION  BBHIOOPKE BCTpeYaaMCh JIOObIE BapUaHTBl KOHKOPJAAHTHOCTH W
JUCKOPJIAHTHOCTH, KOTJIa B TIEPBUYHOM ouare He ObIJIO MyTaluii, a B MeTacTase
mytarmss KRAS G12V, korga myrarmn ObLTH HAeHTHYHE! (damie B rene BRAF), nim
OTCYTCTBOBAJIM B TUM(OTrEHHBIX OTCEBaX OMYXOJH.

I[Ipu OBIIP muToBugHON xene3sl MmyTtanmuun BRAF V600E m BRAF V600K
obOHapyxensl B 10 u 20 % ciydaeB coorBeTcTBeHHO. MyTaiinu B reHe KRAS BbIsiBIICHBI
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kak y mamueHtoB ¢ ®A (18 %), tak u ¢ ®BIIK (20 %). lemenus B rene EGFR
oOHapyxena B 1 cmyyae @BIIP. Takum o6pazom, OBIIP npoaemoncTpupoBan Gosee
mmpokuit cnektp mytanuii (BRAF, KRAS u EGFR), nns @A xapaktepHa TOIBKO
KRAS-myTanus.

B o6pasuax ¢ AUT 6e3 onmyxoneBoi NaToIorui MyTaluii 00HapyKeHO He ObLIO.
Buvigoowi: Takum 00pazoM, BEISBICHHbIE MYyTallMd YKa3bIBalOT Ha 3aKOHOMEPHOCTH
OTIYXOJIEBOH MPOTPECCHH 1 SBOFOIIIOHHOTO Pa3BUTHS MOMYJIISIHA KJIETOK IIEPBUIHOTO
ouyara ¥ MeETacTa3oB, YKa3blBalOT Ha BBICOKYID MYTAllMOHHYIO Harpy3Ky
(GOJUIMKYNSPHBIX  aIeHOM, MOJYEPKHBAs CIOKHOCTh OWONOTHH  (HOJUIMKYJISIPHBIX
HEOIIa31i IMUTOBHUIHOM KeJle3bl, YKa3bIBAIOT Ha BEPOSATHYIO 3(PPEKTUBHOCTH TePATTHH
TapreTHBIMU MpenapaTamH.

Qunancuposanue. HccnenoBanue mnoxpgepxkano FZEG-2023-0009 «U3yuenue
TeTePOreHHOCTH MHKPOOKPY)KEHHUSI OIyXOlMH Kak (akTopa ee arpecCMBHOCTH U
PE3UCTEHTHOCTH K Teparmmm», Ne 123030700011-4 ot 07.03.2023.
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Motivation and Aim. Malignant and benign thyroid tumors are a histologically and
genetically heterogeneous group of diseases associated with the transformation of
thyroid cells with a certain mutational load, which has not been sufficiently studied in
various human populations [1]. However, the study of tumor gene polymorphisms is of
great diagnostic interest for selecting therapy and assessing the malignant potential of
tissue, as well as studying the fundamental principles of carcinogenesis [2]. The purpose
of our work is to study the features of thyroid gene polymorphisms in patients with
benign and malignant tumors for clinically significant mutations in the primary and
metastatic foci and to identify possible patterns.

Methods and Algorithm. Tissue material (shavings from FFPE blocks) of removed
thyroid glands of 71 patients aged 20-60 years (average value 44.2 years) with verified
diagnoses was studied: papillary cancer (PC) n = 31, follicular variant of papillary cancer
(FVPC) n = 10, follicular adenoma (FA) n = 16, control group autoimmune thyroiditis
(AIT) n = 14. For molecular genetic diagnostics, we used the “DNA-Tissue-F” reagent
Kits (isolation of genomic DNA) and the “Test-BRAF-tissue”, “Test-KRAS-tissue” and
“Test-EGFR-tissue” kits (determining the status of mutations in specified genes)
manufacturer TestGen, Russia. Mathematical analysis was carried out using MS Excel.
Results. In the classic papillary variant of PC, mutations of the desired genes were
identified in 54 % of cases. In 58 % of cases, the cells have BRAF V600E mutations,
but in 29 % of cases mutations in the BRAF V600K gene, rarely described in the
literature, were detected, and in 16% of cases — mutations in the KRAS gene (codons 12
and 13); 35 % of patients have combined variants of mutations.
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Also of interest are the mutations identified in the metastatic foci of papillary
carcinomas: 32 % of patients in this group had metastases, while 40% of patients with
metastatic lesions did not have mutations in the primary lesion, and also 40% had
mutations in the tissues of lymphogenous metastases. In such a small sample, there were
any variants of concordance and discordance, when there were no mutations in the
primary focus, and the KRAS G12V mutation in the metastasis, when the mutations were
identical (usually in the BRAF gene), or were absent in the lymphogenous screenings of
the tumor.

In the FVPC, BRAF V600E and BRAF V600K mutations are found in 10 and 20 % of
cases, respectively. Mutations in the KRAS gene were identified in both patients with
FA (18%) and FVPC (20 %). A deletion in the EGFR gene was found in 1 case of FVPK.
Thus, FVPC demonstrated a wider range of mutations (BRAF, KRAS and EGFR), while
FA was characterized only by the KRAS mutation. No mutations were found in samples
with AIT without tumor pathology.

Conclusion: Thus, the identified mutations indicate patterns of tumor progression and
evolutionary development of cell populations of the primary lesion and metastases,
indicate a high mutational load of follicular adenomas, emphasizing the complexity of
the biology of follicular neoplasia of the thyroid gland, and indicate the likely
effectiveness of therapy with targeted drugs.

Funding: The study is supported by FZEG-2023-0009 “Study of the heterogeneity of the
tumor microenvironment as a factor in its aggressiveness and resistance to therapy,”
No. 123030700011-4 dated 03/07/2023.
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