How to Cite: Sarsenbayeva, U., Almasbekova, A., Sharipov, K. Taipakova, S., Saparbayev, M. (2026). The role of mutations in the
MUTYH gene in the development of colorectal cancer. Fundamental and Experimental Biology, 31, 3 (123), 103-111.
https://doi.org/10.31489/2026FEB3/103-111

Review Article
https://doi.org/10.31489/2026 FEB3/103-111

UDC 575.113:616.351-006.6 Received: 14.12.2025 | Accepted: 8.06.2026 | Published online: 30.09.2026

U. Sarsenbayeva®™ %*", A. Almashekova®* 3, K. Sharipov? 3, S. Taipakova', M. Saparbayev*

IAl-Farabi Kazakh National University, Almaty, Kazakhstan;

M. Aitkozhin Institute of Molecular Biology and Biochemistry, Almaty, Kazakhstan;
33, Asfendiyarov Kazakh National Medical University, Almaty, Kazakhstan;
*University Paris-Saclay, Gustave Roussy Cancer Campus, Villejuif, France

“Corresponding author: ulansarsenbayeva@gmail.com

The role of mutations in the MUTYH gene in the development
of colorectal cancer

Mutations in the MUTYH gene, which encodes a DNA glycosylase, are associated with an increased risk of
colorectal cancer (CRC), particularly in individuals with hereditary MUTYH-associated polyposis (MAP).
MUTYH is an essential component of the base excision repair (BER) pathway, where it removes adenine res-
idues that are mispaired with 8-oxoguanine (8-0x0G), a major product of oxidative DNA damage. Loss of
MUTYH function caused by pathogenic variants promotes the accumulation of oxidative DNA damage-
associated mutations, including G:C—T:A transversions, thereby contributing to genomic instability and col-
orectal tumorigenesis. This review examines the pathogenic mechanisms underlying MAP and its characteris-
tic phenotypic features. Structural and functional studies indicate that many pathogenic MUTYH variants re-
sult in reduced adenine DNA glycosylase activity, leading to impaired base excision repair. Potential thera-
peutic strategies aimed at restoring or compensating for defective MUTYH function are being investigated,
including approaches based on synthetic lethality. Increasing attention is also being paid to molecular genetic
testing for biallelic pathogenic variants in the MUTYH gene, particularly in individuals with clinical or fami-
ly histories suggestive of hereditary colorectal cancer or polyposis. Identification of such variants may enable
more precise risk assessment and facilitate personalized surveillance and preventive management. Overall,
advances in understanding the role of MUTYH in genome maintenance have provided important insights into
the pathogenesis of MAP and created opportunities for improving the diagnosis, risk stratification, and man-
agement of colorectal cancer.
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Introduction

Colorectal cancer (CRC) is one of the most common types of cancer worldwide. It is the third most
common cause of illness and the second most common cause of cancer-related death. Its development re-
flects a multifactorial process driven by the interplay of genetic predisposition, epigenetic alterations, and
environmental influences. Although most CRC cases are sporadic, approximately 5-10 % are associated with
inherited genetic defects. Among the best-characterized hereditary CRC syndromes are Lynch syndrome,
caused by deficiencies in the DNA mismatch repair (MMR) system, and familial adenomatous polyposis
(FAP), which arises from pathogenic mutations in the APC gene [1, 2].

Nevertheless, a subset of patients presenting with multiple colorectal polyps or early-onset CRC lacks
detectable mutations in either APC or MMR genes. The identification of biallelic mutations in MUTYH led
to the recognition of a distinct hereditary condition known as MUTYH-associated polyposis (MAP) [3, 4].
The MUTYH gene encodes a DNA glycosylase that functions within the base excision repair (BER) path-
way, which is essential for protecting the genome from oxidative DNA damage, particularly lesions involv-
ing 8-oxoguanine (8-0xoG) [5, 6].

A unique feature of MUTYH is its role in preventing G: C—T: A transversion mutations by excising
adenines mispaired with 8-oxoG during DNA replication. When MUTYH activity is compromised, these
mutagenic lesions persist, leading to the accumulation of somatic mutations in critical cancer-related genes,
most notably APC, a hallmark molecular feature of MAP-associated tumors [4, 7].

This review summarizes current knowledge on the biological function of MUTYH in DNA repair, the
molecular basis and clinical characteristics of MAP, and the consequences of MUTYH dysfunction for ge-
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nome stability. In addition, it discusses the diagnostic relevance of MUTYH mutations and emerging per-
spectives for targeted and preventive therapeutic strategies.

Base Excision Repair and the Role of MUTYH

Base excision repair (BER) represents the principal DNA repair pathway responsible for the removal of
non-bulky base lesions arising from oxidation, deamination, and alkylation. This pathway is initiated by
DNA glycosylases, which recognize damaged bases and cleave the N-glycosidic bond between the base and
the deoxyribose, generating an apurinic/apyrimidinic (AP) site. Some glycosylases additionally possess
B-lyase activity, allowing cleavage of the DNA backbone at the 3’ side of the AP site and thereby influencing
the subsequent steps of repair [8, 9].

Among BER glycosylases, MUTYH occupies a unique position. Unlike most glycosylases, which di-
rectly excise damaged bases, MUTYH removes undamaged adenines mispaired with oxidized guanine
(8-ox0-7,8-dihydroguanine, 8-oxoG) during DNA replication. This activity prevents the fixation of G: C—T:
A transversion mutations, one of the most frequent mutational outcomes of oxidative stress. Loss of
MUTYH function leads to the accumulation of somatic mutations in cancer-related genes, including APC,
and underlies the development of MUTYH-associated polyposis (MAP). MUTYH operates in concert with
other repair enzymes: OGGL1 excises 8-0xoG opposite cytosine, whereas MTH1 sanitizes the nucleotide pool
by hydrolyzing oxidized dNTPs. Together, these enzymes form a coordinated, multi-layered defense against
8-0x0G-induced mutagenesis [10, 11].

BER proceeds through two main subpathways: single-nucleotide BER (SN-BER) and long-patch BER
(LP-BER). In SN-BER, only the damaged nucleotide is replaced, whereas LP-BER involves the removal and
resynthesis of a short DNA segment comprising 2-10 nucleotides. When the initiating glycosylase possesses
AP-lyase activity, the repair process proceeds through strand incision followed by gap filling by DNA poly-
merase 3 and ligation mediated by XRCC1 and DNA ligase Ill. In contrast, glycosylases lacking lyase activi-
ty rely on APE1-mediated incision, followed by strand displacement synthesis involving PCNA, DNA poly-
merases 6/e, FEN1, and DNA ligase I. The selection of either pathway depends on the nature of the lesion
and the biochemical properties of the initiating enzyme, ensuring flexibility and accuracy of repair under
conditions of oxidative stress or during replication [8, 12, 13] (Fig. 1).
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Figure 1. Short-patch base excision repair (BER) pathway for 8-0xoG lesions [8]
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Oxidative damage to guanine resulting in 8-oxoG formation is particularly mutagenic. If unrepaired,
8-0x0G can mispair with adenine during DNA synthesis, leading to G: C—T: A transversions. Such muta-
tions are frequently detected in early stages of colorectal carcinogenesis [9]. Consistent with this observation,
MUTYH deficiency is associated with a characteristic mutational signature dominated by G: C—T: A substi-
tutions, which represents a molecular hallmark of MAP [11, 14].

Human MUTYH consists of an N-terminal catalytic domain responsible for adenine excision and a
C-terminal domain involved in recognition of 8-oxoG. These structural features are conserved in the bacteri-
al homolog MutY, highlighting the evolutionary preservation of MUTYH function [11]. A defining structur-
al element of MUTYH is a highly conserved [4Fe—4S] cluster located within the C-terminal domain. This
metallocluster, characteristic of the helix-hairpin—helix (HhH) DNA glycosylase superfamily, plays a critical
role in maintaining protein stability and facilitating substrate recognition [15].

Biochemical and structural studies indicate that the [4Fe—4S] cluster does not participate directly in re-
dox catalysis but instead contributes to DNA binding and lesion detection. By stabilizing the HhH-GPD mo-
tif, the cluster enables proper alignment of MUTYH with the DNA duplex and supports the base-flipping
mechanism required for identifying adenines mispaired with 8-oxoG. Disruption of the Fe—S cluster, whether
through mutagenesis or impaired metal coordination, markedly reduces DNA binding affinity and
glycosylase activity [16, 17]. Crystallographic analyses further demonstrate that the cluster is positioned at
the protein—-DNA interface, suggesting a role in recognizing the distinctive structural and electronic proper-
ties of 8-0xoG [15].

The human MUTYH gene is located on chromosome 1p34.1, spans about 11.2 kb, and contains 16 ex-
ons. It partially overlaps with the TOE1 gene, suggesting a complex regulatory framework at this locus. Mul-
tiple alternative promoters produce different transcription variants that encode isoforms with distinct subcel-
lular localizations. Nuclear isoforms mainly repair genomic DNA, while the mitochondrial isoform protects
mitochondrial DNA from oxidative damage. This targeting helps MUTYH maintain genomic integrity in
different cellular compartments (Fig. 2) [18].
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Figure 2: The chromosomal localization and functional domains of MUTYH [18]

Recent studies have improved the understanding of MUTYH’s functions by showing its interaction with
mismatch repair proteins, especially MSH6, which helps detect DNA damage and form the repair complex.
Post-translational modifications, such as phosphorylation and ubiquitination, play a crucial role in control-
ling the stability, subcellular localization, and catalytic activity of MUTYH. These regulatory mechanisms
provide fine control over BER and help prevent excessive or aberrant base excision [8, 18, 19].

Importantly, MUTYH acts as a mismatch-specific rather than a damage-specific glycosylase. By excis-
ing adenine from 8-0x0G: A mismatches, MUTYH creates a substrate for correct cytosine incorporation,
thereby allowing OGG1 a second opportunity to remove the oxidized guanine. The efficiency of this repair
process depends on DNA structure, chromatin context, and replication status, underscoring the adaptive role
of MUTYH in proliferating cells (Tab. 1) [20-24].
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Table 1
Functional roles of MUTYH in genome maintenance and disease prevention
Role Molecular Biological signifi- Clinical Key refer-
of MUTYH mechanism cance implications ences
Removal of mispaired |Hydrolysis of N-glycosidic  |Prevents G: C—T: A |Loss of function — MAP
adenine opposite bond; recognition transversions; main-  |phenotype; accumulation I8, 10]
8-0x0G of A:8-0x0G via HhH-GPD  |tains replication of APC mutations ‘
domain fidelity
Cooperation with Acts downstream of OGG1  |Provides multi-layered |Disruption of this axis
OGG1 and MTH1 and in coordination with protection against oxi- |increases oxidative muta-
(8-0x0G defense axis) |[MTHL1 to counteract oxida-  |dative mutagenesis tional burden; the strong-
tive lesions during and after est clinical evidence for [8, 9]
replication CRC is associated with
biallelic MUTYH defi-
ciency
Crosstalk with mis-  [Physical and functional inter- |Improves post- May contribute to Lynch-
match repair (MSH6) |action with MSH6 enhances |replicative repair effi- |like molecular features in [23, 24]
mismatch recognition and ciency a subset of MUTYH- '
repair complex assembly deficient tumors
Coordination with Interaction with PCNA local- |Enables rapid correc- |Impaired interaction in-
the DNA replication  |izes MUTYH to replication |tion of mismatches creases mutational load [15, 19]
machinery forks arising during DNA  |and cancer susceptibility '
synthesis
Function of Stabilizes DNA-binding con- |Ensures accurate lesion|Variants destabilizing the
the [4Fe-4S] cluster  |formation and supports allo- |recognition and struc- |Fe-S cluster are associated [15]
steric control tural integrity of the  |with severe loss-of-
enzyme function phenotypes
Regulation by post-  |Phosphorylation and Fine-tunes BER ac- Dysregulation may con-
translational modifica- |ubiquitination modulate sta- |cording to cell cycle |tribute to cancer suscepti- [23]
tions bility, localization, and activi- |and stress conditions |bility
ty
Tumor suppression Prevention of oxidative mu- |Extends protective role |Supports the concept of a
beyond the colon tagenesis in multiple tissues [beyond colorectal epi- |broader “MUTYH- [4]
thelium associated tumor spec-
trum”

Discovering and expanding the role of MUTYH in cancer susceptibility

The discovery of MUTYH-associated polyposis (MAP) was a watershed moment in our understanding
of hereditary colorectal cancer syndromes (CRC). Before this, the majority of hereditary CRC cases were
linked to dominant mutations in the APC gene (familial adenomatous polyposis) or the mismatch re-
pair (MMR) genes (Lynch syndrome). However, in certain cases, mutations in these canonical genes were
not related with numerous adenomas or early development of prostate cancer.

In 2002, a British family was identified as having multiple occurrences of colon cancer and a high fre-
guency of G: C to T: A transversions in the APC gene, indicating a failure to repair oxidative DNA damage.
Sequencing showed harmful mutations in the MUTYH (Y179C and G396D) gene implicated in basic exci-
sion repair (BER), resulting in the discovery of a novel condition, MAP (MUTYH-associated
polyposis) [25].

A comprehensive case-control research found that carriers with biallelic MUTYH mutations had an
18-fold increased risk of cancer, confirming the significance of this finding [23]. Interestingly, heterozygous
carriers had a minor but statistically significant increase in cancer risk (risk factor = 1.5), implying MUTYH
plays a broader role in cancer propensity [24].

MUTYH was initially linked to colorectal tumor growth, but new research suggests that it plays a larger
biological role in preserving genomic stability in many tissues. Its primary role is to remove adenines that are
incorrectly linked to 8-oxoguanine, so protecting the genome from oxidative stress-induced mutations. Stud-
ies on MUTYH-deficient mice have revealed an increased frequency of spontaneous mutations as well as an
increase in the number of tumors not only in the gastrointestinal tract but also in the lungs, liver, and lym-

106 Fundamental and Experimental Biology. 2026, 31, 3(123)



The role of mutations in the MUTYH...

phatic system. When subjected to oxidative stressors like potassium bromate or ionizing radiation, these
mice develop more varied and severe tumors than wild-type controls.

At the molecular level, MUTYH is involved in transcriptional repair and interacts with mismatch repair
proteins such as MSHG6, implying a function in coordinating numerous genome maintenance mecha-
nisms [22]. Furthermore, posttranslational changes including phosphorylation, ubiquitination, and interaction
with replication-related proteins like PCNA, influence MUTYH function and cellular location [21].

Furthermore, discoveries have highlighted the epigenetic control of MUTYH. For example, Alfeghaly
et al. (2019) discovered that the long non-coding RNA ANRIL controls the expression of DNA repair genes,
including MUTYH, implying that tissue-specific expression and cancer risk may be generated by RNA regu-
lation [23].

Clinically, MUTYH allelic mutations have been observed in tumors other than the colon, including
ovarian, endometrial, and probably kidney cancers; the degree and causation of these connections are cur-
rently being investigated. As genome-wide association studies (GWAS) and genetic screening panels for
many malignancies become increasingly popular, the whole spectrum of MUTYH tumor suppressor activity
is expected to broaden.

As Curia, Catalano, and Acetoet al. point out, MUTYH is increasingly recognized as a multifunctional
genome caregiver rather than a CRC-specific tumor suppressor. Its involvement in oxidative DNA repair,
interaction with essential repair proteins, stress signaling, and vulnerability to epigenetic modification high-
light its importance in cellular homeostasis and cancer prevention [26].

The clinical implications of MUTYH mutations in colorectal cancer

The discovery of MUTYH-associated polyposis (MAP) had far-reaching clinical implications, especial-
ly in the field of genetic counseling, diagnosis, and treatment of colorectal cancer (CRC). As an autosomal
recessive disease, MAP is a problem distinct from dominantly inherited syndromes such as familial adeno-
matous polyposis (FAP) and Lynch syndrome. For the disease to develop, individuals must inherit two harm-
ful mutations, one from each parent, while heterozygous (monoallelic) carriers are usually asymptomatic.
This complicates the risk assessment based solely on family history and highlights the need for molecular
diagnostics [26, 27].

Genetic testing for MUTYH mutations is currently standard practice in individuals with multiple colo-
rectal adenomas (usually 10-100), especially when no pathogenic variants have been identified in the APC
gene [29]. In European populations, the most common mutational variants are Y165C and G382D, which are
usually included in targeted testing programs. Next-generation sequencing (NGS) has expanded the possibili-
ties of detecting rare and population-specific mutations [30].

After the diagnosis of MAP, clinical guidance is based on enhanced surveillance. Colonoscopy should
begin in the third decade of life with a follow-up interval of 1-2 years, depending on the prevalence of the
adenoma and histological examination. Preventive colectomy may be recommended for patients with a high
prevalence of adenoma or dysplasia, similar to treatment for advanced FAP [31]. Screening of the upper gas-
trointestinal tract, such as esophagogastroduodenoscopy, is also recommended due to the increased risk of
developing duodenal and gastric polyps [32].

Comprehensive testing of family members is required. Relatives of those affected should undergo ge-
netic counseling and, if necessary, mutation testing. Early detection of carriers of biallelic genes allows time-
ly implementation of surveillance strategies, potentially preventing CRC [33]. Although MAP does not de-
velop in monoallelic carriers, some studies suggest a slightly increased risk of CRC, especially in the pres-
ence of environmental or genetic cofactors.

MUTYH is increasingly being included in multigenic panels to determine cancer predisposition, which
is beneficial for patients with atypical phenotypes or lack of family history. However, broader testing in-
creases the likelihood of identifying variants with uncertain significance (VUS), which complicates clinical
interpretation, especially in individuals without overt polyposis [34].

Emerging data on the epigenetic regulation of MUTYH may suggest new diagnostic and prognostic
approaches. Long non-coding RNASs (IncRNAs) such as ANRIL have been shown to modulate the expres-
sion of DNA repair genes, including MUTYH, suggesting that transcriptomic profiling can improve risk
stratification [20].

Thus, the identification of MUTYH as the main gene in hereditary CRC has had a profound impact on
clinical practice, providing more accurate risk assessment, personalized follow-up, and integration of
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MUTYH testing into complex cancer genetics. Recent advances in genomics and transcriptomics are ex-
pected to further improve clinical care for MAP and related conditions [28].

Major studies conducted over the past decade confirm the multifaceted role of MUTYH in maintaining
genomic integrity and preventing hereditary cancers, particularly colorectal cancer. Biallelic mutations lead
to MUTYH dysfunction, resulting in the formation of MAP, characterized by numerous adenomatous polyps
and a significantly increased risk of CRC. Epidemiological data indicate an 18-fold higher risk in biallelic
carriers, while heterozygous carriers show a moderately increased risk.

MUTYH is necessary for the basic excision repair (BER) pathway, removing adenines improperly in-
corporated into 8-oxoG, and supplementing the activity of OGG1 and MTHL1 to protect against mutagenesis
caused by reactive oxygen species. Recent studies have highlighted its interaction with other repair path-
ways, including mismatch repair (MMR), and the effect of posttranslational modifications on MUTYH activ-
ity and localization [35].

Conclusion

In conclusion, identifying MUTYH-associated polyposis (MAP) has improved our understanding of he-
reditary colorectal cancer. It emphasizes the key role of base excision repair in preventing tumor formation.
The MUTYH protein ensures the maintenance of genomic stability by removing adenine mistakenly paired
with oxidized guanine, thereby preventing the accumulation of mutations. This mechanism is an important
component of the dynamic balance between DNA damage and repair. The functions of MUTYH are not lim-
ited to colorectal tissue but also include participation in the cellular response to oxidative stress and epigenet-
ic regulatory processes, indicating its broader systemic significance. It has been shown that molecular genet-
ic testing for MUTYH mutations improves the accuracy of individual risk assessment and clinical manage-
ment in hereditary colorectal cancer. However, challenges persist in the interpretation of variants and the as-
sessment of cancer risk in cases not limited to the colon. It is suggested that future research into the regulato-
ry mechanisms of MUTYH may result in the identification of novel biomarkers and targeted therapeutic
strategies. Overall, MUTYH demonstrates the capacity for molecular insights to be translated into enhanced
clinical practice for hereditary cancer syndromes.
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C. TaitmakoBa, M. CanapbaeB

MUTYH reningeri MyranusiiblH KOJOPEKTAJIbAbI
KaTepJi iICIKTIH JaMybIHAAFbI POJIi

MUTYH reninzgeri myranusuiap JJHK-rrko3unazanbl KoATaid OTBIPHIN, KOJOPEKTANBABI KaTEPIi 1CIKTIH
(KPKI) mamysiama, ocipece MUTYH-nen OGaitmanpictel mommno3 (MAP) sxarmaiiimapbiHIa MaHBI3IBI Pel
atkapanel. byn depment JIHK-HeIH HerizgepiH skcum3usuislk penapanusuiay (BER) yzmepicinig Herisri
KoMoHeHTi xoHe JITHK-HBIH TOTBIFY 3aKbIMIAHYBIHBIH ©HiMI OOIBII caHANAThIH 8-0kcoryaHuHMeH (8-0X0G)
KaTe JKYNTAacKaH ajeHuHAepAi »korora xayarn Oepeni. MUTYH QyHKUMACHIHBIH MaToreHIl MyTalusiap
cannapeiHad  Oy3putysl G: C—T: A TunTi TpaHCBepCHSUIApABIH JKUHAKTAIYbIHA OKEJII, TI'CHOMJIBIK
TYPaKCHI3ABIKTHIH KYIICIOIHE JKOHE TOK IIIeK SMUTEIHMH JKacyllalapbhlHBIH KaTepii TpaHchopMaluschHA
ceben Oomamel. byn monyna MUTYH nuchyHKIMSACHIHBIH KOJOPEKTANBABI KaTepii iCIKTIH JaMybIMEH
OalIAHBICBIH ~ JONICNACHTIH  MOJEKYNANBIK, (YHKIMOHAJNABIK SKOHE KIMHHMKara JeHiHri Jepekrep
JKUHAKTaIFaH. MAP CHHIPOMBIHBIH ITaTOT€HETHKAIBIK MEXaHH3MIEpi MeH (QEHOTHNTIK epeKIIeiKTepi
tankputanbil, MUTYH-TeIH opTypni HycKamapeiHAa (epMEHTATHBTIK OJNCeHAIMIKTIH TOMEHIeHTIHIH
KOPCETETiH KYPBUIBIMABIK, TAIAYIap IbIH HOTIKeepi yebiHbutaasl. Kasipri yakerrra MUTYH ¢yHKumsceH
KaJlblHA KeNTipyre OaFbITTalfaH TepamusuIblK —CTpaTerwsulap, COHBIH IIIiHAE TeHAIK Tepamus,
(hapMaKOJIOTHSITBIK MOYJISILIMS JKOHE CHHTETHKAIIBIK 6J1iM KaFMJaTTapblHA HEeTi3AeNTeH Taciaep 3epTTeiyIe.
OTOachbUTBIK aHAMHE3IHIe KOJIOPEKTanbasl Karepii iciri 6ap amammapna MUTYH reninid Ouasmiensmai
MyTallMsUIapblH  epTe MOJICKYJANbIK CKPHHUHITEH OTKI3yre epeKile Hasap ayJapbuiajbl, OHTKeHi Oy
JIEpEKTep alAbIH ally MEH eMACYHIH AepOeCTeHIIPIIreH TOCUIEPIH KaNBINTACTHIPY YIIIH MaHBI3IBI HETi3
6oma amamel. MUTYH-TBIH TeHOM TYTAacTBIFBIH CaKTaylIaFbl PONIH TEPEH TYCIHY KOJOPEKTalbIbl KaTepii
ICIKTI JWarHOCTHKaNay, Kayill-KaTepai Oaranay »KOHE TapreTTiK TEpamusHbl JaMBITy VIIH JKaHa
MYMKIHIIKTEp alla/ibl.

Kinm ce30ep: Herizaepii SKCUM3MSUIBIK pernapanusiiay, agenun-JHK-raukosmnasza, JTHK penapamuscsr,
MUTYH, konopekTaabasl KaTepi icik.
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The role of mutations in the MUTYH...

VY. CapcenbaeBa, A. Anmacoekona, K. [llapurios,
C. TaiinakoBa, M. Canap6aeB

Poab myrauuu B rese MUTYHB pa3BuTHS KOJTOPEKTAJBHOIO paKa

Myrauunu B rene MUTYH, kotopsiii kogupyet JHK-rmuko3uasy, UrparoT KIIOYEBYIO POJIb B Pa3BUTHH KO-
nopekransHoro paka (KPP), ocoGeHHO B ciydasx HacjeICTBEHHOTO IIOJMIO3a, ACCOLMHPOBAHHOTO C
MUTYH (MAP). 3ToT (hepMeHT sIBIsSICTCS BaKHOM 4acThiO mporiecca penaparuu ocHoBanuii (BER), oreet-
CTBEHHOT'O 32 yJaJleHHe aJeHUHOB, HEIPABIILHO CBS3aHHBIX C 8-0kcoryaHHHOM (8-0X0G), moGOYHBIM HPO-
nykToM okuciurensHoro nospexkaenns JJHK. Iloreps ¢ynknmn MUTYH u3-3a BpeqHeIX MyTaruid IpHBo-
T K HakoruteHHto TpancBepcuit G:C—T:A, 4T0 IPUBOIUT K HECTAOMIFHOCTH T'€HOMA M 3JI0Ka4eCTBEHHON
TpaHc(hOpPMaNH SIHATETHATBHBIX KJIETOK TOJICTOH KUIIKH. B 3TOM 0030pe 00001m1eHs! MOJIeKy IsIpHbIe, (PyHK-
UOHATIBHBIC W TOKIMHUYECKUE aHHbIe, MoATBepkaatomue cBsi3b quchynkinun MUTYH c¢ pazsutuem KPP.
B Hem 00cy»kmaroTcs maToreHeTuYeckue MexaHu3Mbl 1 peHotunudeckue ocooenHoctu MAP, npencraBneHst
PEe3yNBTaThl CTPYKTYPHOTO aHANIM3a, TOKA3bIBAIOLIME CHIKCHUE (DePMEHTATHBHONW aKTHBHOCTH B Pa3JIMYHBIX
Bapuantax MUTYH. B Hacrosmee BpeMs H3ydaloTcs TEPaeBTHYECKUE CTPATETHH, HAIlpaBJICHHBIC HA BOC-
cranosnenne pyakuun MUTYH, BriIroyas reHHYIO Tepanuio, (papMaKoJIOTHYECKYI0 MOAYJISIHIO M UCTIOINb-
30BaHUE CHHTETHYECKOil seTatpHOCTH. Oco00oe BHUMAHHE YIeNsIeTCs paHHEMY MOJICKYJIIPHOMY CKPHHHUHTY
Ha Haymmune OouatensHblx Mytammii MUTYH y mun ¢ cemeiinsivM anamue3om KPP, mockonsky oH MoxkeT
CIIy)KUTh OCHOBOW IUIS1 IEPCOHAIM3HPOBAHHBIX ITOIXOJOB K NMPOQMIAKTHKE U JedeHuto. [JoHuManue ponu
MUTYH B moanep:xaHuy IEIOCTHOCTH T€HOMa OTKPHIBAET HOBBIE BOBMOYKHOCTH ISl AUATHOCTHKH, OL[CHKH
pHCKa M TapreTHOM Tepariu KOJOPEKTAIBHOTO paKa.

Kniouesvie cnosa: ynanenne ocHoBanus, aaeHnH-JJHK romkosmnasa, penapamus JHK, MUTYH, komopek-
TaJbHBIN pax.
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