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In colorectal cancer (CRC), inactivation of SMAD4 occurs
early in the disease development and SMAD4 represents one
of key driver genes in progression and metastasis. Loss of
SMADA4 protein expression is a relatively common feature
of sporadic colorectal cancers, and it was observed to be
even more frequent in tumors of patients with early onset
disease and also more frequent in microsatellite stable
tumors. Pathogenic variants in the SMAD4 gene are usually
missense or nonsense mutations, and they are more frequent
in the C-terminal domain. The aim of this study was to
perform genetic analysis of SMAD4 C-terminal domain
in colorectal cancer patients with early onset disease and
microsatellite stable tumors. This pilot study was conducted
with a purpose of investigating if such genetic screening
strategy would be useful for diagnostic purposes in this
specific subgroup of CRC patients. The study was conducted
in a selected set of DNA samples extracted from the tumors
of CRC patients who had less than 50 years at the time
of diagnosis. Genetic analysis of C-terminal domain has
encompassed analysis of exons 9, 10, 11 and 12 of the
SMAD4 gene by PCR and direct DNA sequencing. Among
the twenty analyzed tumor DNAs, one sample was found to
harbor a SMAD4 variant: NC_000018.9:g.48591918C>T;
(NM _005359.5: ¢.1081C>T; Arg361Cys). The variant
was discovered in exon 9, affecting the codon 361, which
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represents a mutational hot spot within the SMAD4 gene.
This variant was discovered in homozygous state in the
tumor of a 47-years old female with T3 stage carcinoma of
the right colon. Considering the incidence and functional
consequences of SMAD4 exon 9 variants, the screening of
this region could be a useful low cost strategy for the genetic
analysis of colorectal tumors from patients with early onset
disease, as well as for susceptibility testing.

Key words: colorectal cancer, early onset disease, genetic
testing, pathogenic variant, SMAD4

AHAJI3 TEHY SMAD4Y INALIEHTIB 3 PAHHIM
ITOYATKOM KOJIOPEKTAJIbHOI'O PAKY:
MNUIOTHE AOCHIAXEHHA

Y Bumnanky kosopekrajibHoro paky (KPP) neakrusariist
SMAD4 mnipoxonuTh Ha paHHLOMY €Talli PO3BUTKY 3a-
xBopioBaHHSI i SMAD4 € omHUM 3 KIIIOYOBMX Ipaii-
BEepHMX TEHIB MOT0 pPO3BUTKY Ta MeTacTasiB. Brpara
ekcrpecii 6inka SMAD4 — 1ie 1ocuUTh molIMpeHa puca
CMOPAIUYHOTO KOJOPEKTATLHOIO paky, siKa HaBiTh
YacTille CHOCTEpiraeTbCcsl B NyXJIMHAX IAlli€EHTIB 3
paHHIM PO3BUTKOM 3aXBOPIOBAHHS, a TAaKOX B ITyXJIM-
Hax 3 MIKpocaTeliTHOIO cTabinpHicTo. [laToreHeTnuHi
BapiaHTu B TeHi SMAD4 € 3a3Buyaili MicCeHC- YU
HOHCEHC-MYTallisSIMU, $IKi 4YacTo TpamsiioTbes:s B C-
TepMiHaJIbHOMY JOMeHi. MeTa 1IbOro JOC/iIKEeHHs I10-
Jigraja 'y TpOBeNeHHiI reHeTWyHoro anamizy SMAD4
C-TepMiHaJILHOTO JOMEHY Y TIalliEHTIB 3 KOJOpPEK-
TaJJbHUM pPakoM 3 paHHIM T10YaTKOM 3aXBOPIOBaHHSI
Ta IyXJIMHAMM 3 MIKpOcCaTelliTHOIO cTaOimbpHicTIO. Lle
MiJIOTHE OOCTIIXKEeHHs OYyJ10 IpOoBeIeHe 3 METOI0 BUB-
YeHHsI TOro, 4yu Oyae KOPMCHOIO Taka CTpaTerisi re-
HETUYHOTO CKPWHIHTY IJI JiaTHOCTUKM L€l 0COOIM-
Boi minrpynu mamieHtiB 3 KPP. JlocmimkeHHst mpo-
BoaMM 3 BUOpaHuM Habopom 3paskiB JIHK, BuaineHux
3 myximuH namieHTiB 3 KPP, gaxum Oymo Menire 50
pOKiB Ha Yac BCTAHOBJEHHS IiarHo3y. [eHeTuyHMii
aHamiz C-TepMiHAJIBHOTO [IOMEHY BKJIIOUaB B cebe
aHami3 exk3oHiB 9, 10, 11 i 12 reny SMAD4 3a no-
nomoroio ITJIP ta npssmoro cexksBenyBanHsg JJHK. Byro
BUSIBJIGHO, 11O cepel ABamusaTu mpoaHaiizoBaHux JIHK
OyxJIUH OOWH 3pa3oK MictuB BapianT SMAD4: NC
000018.9:2.48591918C>T; (NM_005359.5: c.1081C>T;
Arg361Cys). Lleit BapiaHT OyJ0 BUSIBICHO B €K30Hi 9,
110 BIUTMBA€E Ha KOMOH 361, KWl € Tapsyor TOYKOIO
st MyTaitiii BcepenuHi reHy SMAD4. Bapiant 0Oyno
BUSIBJICHO B TOMO3UTOTHOMY CTaHi y MyXJuHi 47-pidyHoi
XKIHKM 3 KapUMHOMOIO BHCXiTHOI 0O0OMOBOI KMIIKU
Ha crazmii T3. 3Baxaluu Ha 4acTOTy i (PyHKIIIOHAJbHI
HacJiIKi BapiaHTiB ek30Hy 9 SMAD4, cKpuHiHT 1€l
obnacti Moxe OyTM KOPHCHOIO AEIIEBOIO CTpaTeri€lo
MPOBEJIEHHSI TEHETUYHOTO aHaji3y IyXJIMH KOJIOPEK-
TaJbHOTO PaKy y MAlli€HTIB 3 paHHIM MOYaTKOM 3aXBO-
PIOBaHHSI, a TAKOX TECTyBaHHSI CXUJIBHOCTI 10 HBOTO.
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Karouoei caosea: xonopekrtaJbHUI pak, paHHIM Ioda-
TOK 3aXBOPIOBaHHS, TCHETMYHE TECTYBaHHS, IMaTOTeHE-
TUYHMI Bapiant, SMADA4.
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