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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 
SMAD4 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: c.1081C>T; Arg361Cys). The variant 
was discovered in exon 9, affecting the codon 361, which 

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 
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ÀÍÀË²Ç ÃÅÍÓ SMAD4 Ó ÏÀÖ²ªÍÒ²Â Ç ÐÀÍÍ²Ì 
ÏÎ×ÀÒÊÎÌ ÊÎËÎÐÅÊÒÀËÜÍÎÃÎ ÐÀÊÓ: 

Ï²ËÎÒÍÅ ÄÎÑË²ÄÆÅÍÍß

Ó âèïàäêó êîëîðåêòàëüíîãî ðàêó (ÊÐÐ) äåàêòèâàö³ÿ 
SMAD4 ïðîõîäèòü íà ðàííüîìó åòàï³ ðîçâèòêó çà-
õâîðþâàííÿ ³ SMAD4 º îäíèì ç êëþ÷îâèõ äðàé-
âåðíèõ ãåí³â éîãî ðîçâèòêó òà ìåòàñòàç³â. Âòðàòà 
åêñïðåñ³¿ á³ëêà SMAD4 – öå äîñèòü ïîøèðåíà ðèñà 
ñïîðàäè÷íîãî êîëîðåêòàëüíîãî ðàêó, ÿêà íàâ³òü
÷àñò³øå ñïîñòåð³ãàºòüñÿ â ïóõëèíàõ ïàö³ºíò³â ç 
ðàíí³ì ðîçâèòêîì çàõâîðþâàííÿ, à òàêîæ â ïóõëè-
íàõ ç ì³êðîñàòåë³òíîþ ñòàá³ëüí³ñòþ. Ïàòîãåíåòè÷í³ 
âàð³àíòè â ãåí³ SMAD4 º çàçâè÷àé ì³ññåíñ- ÷è 
íîíñåíñ-ìóòàö³ÿìè, ÿê³ ÷àñòî òðàïëÿþòüñÿ â C-
òåðì³íàëüíîìó äîìåí³. Ìåòà öüîãî äîñë³äæåííÿ ïî-
ëÿãàëà ó ïðîâåäåíí³ ãåíåòè÷íîãî àíàë³çó SMAD4
C-òåðì³íàëüíîãî äîìåíó ó ïàö³ºíò³â ç êîëîðåê-
òàëüíèì ðàêîì ç ðàíí³ì ïî÷àòêîì çàõâîðþâàííÿ 
òà ïóõëèíàìè ç ì³êðîñàòåë³òíîþ ñòàá³ëüí³ñòþ. Öå
ï³ëîòíå äîñë³äæåííÿ áóëî ïðîâåäåíå ç ìåòîþ âèâ-
÷åííÿ òîãî, ÷è áóäå êîðèñíîþ òàêà ñòðàòåã³ÿ ãå-
íåòè÷íîãî ñêðèí³íãó äëÿ ä³àãíîñòèêè ö³º¿ îñîáëè-
âî¿ ï³äãðóïè ïàö³ºíò³â ç ÊÐÐ. Äîñë³äæåííÿ ïðî-
âîäèëè ç âèáðàíèì íàáîðîì çðàçê³â ÄÍÊ, âèä³ëåíèõ 
ç ïóõëèí ïàö³ºíò³â ç ÊÐÐ, ÿêèì áóëî ìåíøå 50 
ðîê³â íà ÷àñ âñòàíîâëåííÿ ä³àãíîçó. Ãåíåòè÷íèé 
àíàë³ç C-òåðì³íàëüíîãî äîìåíó âêëþ÷àâ â ñåáå 
àíàë³ç åêçîí³â 9, 10, 11 ³ 12 ãåíó SMAD4 çà äî-
ïîìîãîþ ÏËÐ òà ïðÿìîãî ñåêâåíóâàííÿ ÄÍÊ. Áóëî
âèÿâëåíî, ùî ñåðåä äâàäöÿòè ïðîàíàë³çîâàíèõ ÄÍÊ
ïóõëèí îäèí çðàçîê ì³ñòèâ âàð³àíò SMAD4: NC_
000018.9:g.48591918C>T; (NM_005359.5: c.1081C>T; 
Arg361Cys). Öåé âàð³àíò áóëî âèÿâëåíî â åêçîí³ 9, 
ùî âïëèâàº íà êîäîí 361, ÿêèé º ãàðÿ÷îþ òî÷êîþ 
äëÿ ìóòàö³é âñåðåäèí³ ãåíó SMAD4. Âàð³àíò áóëî 
âèÿâëåíî â ãîìîçèãîòíîìó ñòàí³ ó ïóõëèí³ 47-ð³÷íî¿ 
æ³íêè ç êàðöèíîìîþ âèñõ³äíî¿ îáîäîâî¿ êèøêè 
íà ñòàä³¿ T3. Çâàæàþ÷è íà ÷àñòîòó ³ ôóíêö³îíàëüí³
íàñë³äêè âàð³àíò³â åêçîíó 9 SMAD4, ñêðèí³íã ö³º¿
îáëàñò³ ìîæå áóòè êîðèñíîþ äåøåâîþ ñòðàòåã³ºþ 
ïðîâåäåííÿ ãåíåòè÷íîãî àíàë³çó ïóõëèí êîëîðåê-
òàëüíîãî ðàêó ó ïàö³ºíò³â ç ðàíí³ì ïî÷àòêîì çàõâî-
ðþâàííÿ, à òàêîæ òåñòóâàííÿ ñõèëüíîñò³ äî íüîãî.
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