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捯汯爀攀挀琀愀氠挀愀渀捥爠椀猠甀猀甀愀氀氀礠愀猀猀漀捩愀琀攀搠眀椀琀栠琀畭漀畲 摥瘀攀汯瀀洀敮琬 
栀漀眀攀瘀敲Ⱐ琀栀敲攠椀猠昀爀敳栠攀瘀楤敮捥⁦漀爠愠琀畭漀畲⁳甀瀀瀀爀敳獩漀渠爀漀汥⁢礠
䙇䘱㐮 ṩ猠搀甀愀氠慣琀椀瘀椀琀礠漀瀀敮猠渀攀眠摩愀最渀潳琀楣 漀瀀瀀漀爀琀畮椀琀楥猠昀漀爠攀愀爀氀礠
猀捲攀敮楮朠漀映䙇䘠戀楯洀愀爀欀敲猠昀漀爠琀栀攠楮摩瘀楤甀愀汩猀愀琀楯渠漀映琀栀敲愀瀀楥献 
䌀畲爀敮琀氀礀Ⱐ琀栀敲攠椀猠愠汩琀琀汥⁫渀漀眀渠愀戀漀甀琠䙇䙳⁡渀搠眀栀整栀敲⁩琠眀椀氀氠戀攠
眀漀爀琀栠業瀀汥洀敮琀楮朠琀栀敭⁡猠愠瀀爀潧渀潳琀楣⁴漀漀氠昀漀爠挀愀渀捥爠琀爀攀愀琀洀敮琿

䌀漀汯爀攀挀琀愀氠挀愀渀捥爠⡃刀䌩⁩猠琀栀攠猀攀捯渀搠汥慤楮朠挀愀甀猀攠漀映挀愀渀捥爠摥愀琀栠
楮⁢漀琀栠猀數敳⁩渠琀栀攠唀湩琀攀搠匀琀愀琀敳⸠䄀洀漀渀朠獩琀敳⁯映琀栀攠摩最敳琀椀瘀攠獹猀琀敭Ⱐ
琀栀攠捯汯渠愀渀搠爀攀挀琀愀氠挀愀渀捥爀猠眀敲攠敳琀業愀琀攀搠琀漠挀愀甀猀攠㔱ⰰ㈰⁤攀愀琀栀猠楮 
㈰ㄹ⁛ㅝ⸠唀湦漀爀琀畮愀琀攀氀礀Ⱐ琀栀攠洀攀挀栀愀湩獭⁵渀摥氀愀礀楮朠琀栀攠摥瘀攀汯瀀洀敮琠漀映
挀愀渀捥爠椀猠數琀爀敭攀氀礠捯洀瀀汥砠愀渀搠栀整敲潧敮攀漀甀猬 猀漠攀愀爀氀礠摥琀攀挀琀楯渠愀渀搠
甀猀攠漀映鄀漀浩捳鈠琀攀挀桮漀汯最楥猠愀爀攠挀畲爀敮琀氀礠琀栀攠戀敳琠漀瀀琀楯渀猠琀漠捯渀琀爀椀戀甀琀攠
琀漠琀爀攀愀琀洀敮琠猀畣捥猀猠嬲崮

倀愀琀楥渀瑳⁷椀琀栠䍒䌠栀愀瘀攠戀攀敮⁲数漀爀琀攀搠琀漠瀀漀琀敮琀椀愀氀氀礠漀瘀敲數瀀爀敳猠
洀潳琠漀映琀栀攠欀渀漀眀渠䙇䙳⁡琠琀栀攠氀愀琀攠猀琀愀最敳⁣漀渀琀爀椀戀甀琀楮朠琀漠摩ᴀ敲敮琀椀愀琀楯渠
愀渀搠瀀爀漀汩昀敲愀琀楯渠漀映挀愀渀捥爠捥氀氀猠嬳ⴵ崮„敲敦漀爀攀Ⱐ摩ᴀ敲敮琠愀瀀瀀爀漀慣栀敳 
昀漀爠戀汯挀欀楮朠琀栀攠䙇䘠瀀愀琀栀睡礠眀椀琀栠洀甀氀琀椀欀楮愀猀攠楮桩戀椀琀漀爀猠愀渀搠
愀渀琀椀戀漀摩敳⁨愀瘀攠戀攀敮⁲数漀爀琀攀搠愀猠琀愀爀最整攀搠琀栀敲愀瀀敵琀楣猠嬶崮⁔漠琀桩猠搀愀礀Ⱐ
琀栀敲攠愀爀攠㌷⁆䐀䄠愀瀀瀀爀漀瘀攀搠欀楮愀猀攠楮桩戀椀琀漀爀猬⁡洀漀渀朠眀桩挀栠漀渀氀礠漀渀攠
洀甀氀琀椀欀楮愀猀攠楮桩戀椀琀漀爠昀漀爠琀栀攠洀整愀猀琀愀琀楣⁣漀汯渠挀愀渀捥爀ⴠ刀敧漀牡昀敮椀戠
琀栀愀琠琀愀爀最整猠愠渀畭戀敲⁯映琀礀爀潳楮攠欀楮愀猀敳⁩渀挀氀畤楮朠琀栀攠䙇䘠爀攀捥瀀琀漀爠
ㄠ嬷ⰸ崮⁓畣栠欀楮愀猀攠琀栀敲愀瀀楥猠栀愀瘀攠猀栀漀眀渠畮數瀀攀挀琀攀搠琀漀硩捩琀楥猠琀栀愀琠
挀愀渠戀攠猀畣捥猀獦甀氀氀礠愀瘀漀楤攀搠戀礠愀瀀瀀氀礀楮朠愠瀀敲猀漀渀愀汩猀攀搠愀瀀瀀爀漀慣栠眀椀琀栠
琀栀攠栀攀氀瀠漀映挀愀渀捥爠戀楯洀愀爀欀敲猠嬹崮⁁洀漀渀朠愀渀琀椀戀漀搀礠琀栀敲愀瀀楥猬⁴栀敲攠
愀爀攠昀漀畲 洀漀渀漀挀汯渀愀氠愀渀琀椀戀漀摩敳 琀栀愀琠戀楮搠琀漠噅䝆 愀渀搠䕇䙒 愀爀攠
眀楤攀氀礠甀猀攀搠楮⁃刀䌠楮⁣漀洀戀楮愀琀楯渠眀椀琀栠挀栀敭漀琀栀敲愀瀀礠漀爠牡摩愀琀楯渠
琀栀敲愀瀀礠嬱そ⸠䄀氀氠琀栀敳攠愀瀀瀀爀漀慣栀敳⁡爀攠昀漀挀甀猀攀搠漀渠摩爀攀挀琠楮桩戀椀琀楯渠漀映
獩最渀愀氀汩渀朠瀀愀琀栀睡祳⁩渠䍒䌠捥氀氀献⁈漀眀攀瘀敲Ⱐ爀攀捥渀琀氀礠瀀甀戀汩猀栀攀搠猀琀畤礠戀礠
匀甠愀渀搠捯氀汥愀杵敳⁛ㄱ崠猀栀漀眀攀搠琀栀愀琠猀甀瀀爀敳猀攀搠數瀀爀敳獩漀渠漀映䙇䘱㐠最敮攠
爀攀焀畩爀敳⁡挀琀椀癡琀楯渠昀漀爠琀栀攠獩最渀愀氀汩渀朠楮桩戀椀琀楯渠楮⁃刀䌮 

䙇䘱㐠椀猠愀渠楮琀牡捥氀氀甀氀愀爠瀀爀漀琀敩測⁡ 瀀愀爀琠漀映琀栀攠ἀ戀爀漀戀氀愀猀琠最爀漀睴栠
晡挀琀漀爠晡浩氀礠眀桩挀栠椀猠汯挀愀汩穥搠漀渠挀桲漀洀潳漀洀攠ㄳ焳㌮⁂礠甀獩渀朠愠
最敮漀洀攭眀楤攠猀捲攀敮楮朠愀瀀瀀爀漀慣栬⁓甠整⁡氀⸠嬱ㅝ⁳栀漀眀攀搠琀栀愀琠䙇䘱㐠
椀猠獩汥渀捥搠戀礠瀀爀漀洀漀琀敲⁭整栀礀氀愀琀楯渠愀渀搠琀栀攠琀爀攀愀琀洀敮琠眀椀琀栠愀瀀瀀爀漀瘀攀搠
䐀一䄠洀整栀礀氀琀牡渀獦敲愀猀攠楮桩戀椀琀漀爠㔭䅺愠猀甀瀀瀀爀敳獩渀朠琀栀攠洀整栀礀氀愀琀楯渠
瀀爀漀捥猀猠楮⁃刀䌠爀敳甀氀琀楮朠楮⁧敮攠猀甀瀀瀀爀敳獩漀渮„敳攠Ὦ摩渀杳⁳畧最敳琠
琀栀愀琠洀漀摥爀渠数楧敮整楣猠慣琀楮朠愀猠洀整栀礀氀琀牡渀獦敲愀猀攠楮桩戀椀琀漀爀猠挀愀渠
攝攀挀琀椀瘀攀氀礠楮桩戀椀琠挀愀渀捥爠捥氀氠瘀椀愀戀椀汩琀礠琀桲漀畧栠䙇䘠慣琀椀癡琀楯渮 

刀敭愀爀歡戀氀礀Ⱐ䙇䘱㐠獩汥渀捩渀朠漀爠摯眀湲敧甀氀愀琀楯渠睡猠漀扳敲瘀攀搠
楮⁡氀氠䍒䌠⠱〯㄰⤠捥氀氀猠數瀀潳楮朠琀栀攠楤攀愠琀栀愀琠瀀爀漀洀漀琀敲⁭整栀礀氀愀琀楯渠
洀愀礠戀攠愠瀀爀攀摯浩渀愀渀琠洀攀挀栀愀湩獭 楮⁴栀攠挀愀渀捥爠摥瘀攀汯瀀洀敮琮⁉渠
慤摩琀楯測 琀漠摥琀敲浩渀攠眀栀整栀敲 琀栀攠爀敳琀漀牡琀楯渠漀映琀栀攠最敮攠猀甀瀀瀀爀敳猀敳 
捥氀氠最爀漀睴栬⁓甠愀渀搠捯氀汥愀杵敳⁛ㄱ崠瀀敲昀漀爀洀攀搠愠琀牡渀獦攀挀琀楯渠猀琀畤礠
眀椀琀栠琀栀攠捯洀瀀汥洀敮琀愀爀礠䐀一䄠捯爀爀敳瀀漀渀摩渀朠琀漠琀栀攠最敮攀⸠Ḁ攠
爀敳甀氀瑳⁣漀渟爀洀攀搠琀栀愀琠䙇䘱㐠最敮攠數瀀爀敳獩漀渠瀀爀漀洀漀琀敳⁡瀀漀瀀琀潳椀猠漀映
洀愀汩最渀愀渀琠捥氀氀献„攠洀攀挀栀愀湩獭⁢攀桩渀搠琀桩猠睡猠摥琀敲浩渀攀搠琀漠戀攠
楮搀畣攀搠瘀椀愠慣琀椀癡琀楯渠漀映摥愀琀栠瀀愀琀栀睡祳⁢礠浩琀漀挀栀漀渀摲椀愮„攠挀汥愀癡最攠
漀映倀䅒倀Ⱐ挀汥愀瘀攀搭挀愀猀瀀愀猀攭㌬⁣汥愀瘀攀搭挀愀猀瀀愀猀攭㜠愀渀搠䈀慸⁷愀猠漀扳敲瘀攀搠
戀礠甀獩渀朠琀栀攠捯爀爀敳瀀漀渀摩渀朠愀瀀漀瀀琀漀琀楣⁭愀爀欀敲献⁋渀漀眀楮朠琀栀愀琠業瀀愀楲攀搠
數瀀爀敳獩漀渠漀映琀桩猠瀀愀琀栀睡礠椀猠愀猀猀漀捩愀琀攀搠眀椀琀栠捯汯渠琀畭漀爀楧敮敳椀猬 匀甠

整⁡氀⸠嬱ㅝ⁡猀猀畭攀搠琀栀愀琠甀瀀爀敧甀氀愀琀楯渠漀映䙇䘱㐠挀愀渠戀攠甀猀攀搠昀漀爠挀愀渀捥爠
猀甀瀀瀀爀敳獩漀渮⁁猠數瀀攀挀琀攀搀Ⱐ琀栀攠爀敳甀氀瑳⁯映圀敳琀敲渠戀汯琠愀渀愀氀祳椀猠猀栀漀眀攀搠
琀栀愀琠甀瀀爀敧甀氀愀琀楯渠漀映䙇䘱㐠爀敳甀氀琀楮朠楮⁩渀桩戀椀琀楯渠漀映眀攀氀氭欀渀漀眀渠
獩最渀愀氀汩渀朠瀀爀漀琀敩渀猠倀䤳䬬⁁欀琠愀渀搠洀吀伀刀⸀

ṩ猠業瀀漀爀琀愀渀琠Ὦ摩渀朠楤敮琀椟攀搠琀栀愀琠慣琀椀癡琀楯渠漀映琀栀攠䙇䘱㐠最敮攠
挀愀渠瀀漀琀敮琀椀愀氀氀礠戀攠愠琀爀椀瀀汥⁩渀桩戀椀琀漀爠漀映琀栀攠洀潳琠搀祳爀敧甀氀愀琀攀搠倀䤳䬯
䅋启洀吀伀删獩最渀愀氀汩渀朠瀀爀漀琀敩渀猠楮⁡汭潳琠愀氀氠栀畭愀渠挀愀渀捥爀猠楮挀氀畤楮朠
琀栀攠捯汯渮 一漀瘀攀氠楮桩戀椀琀漀爀猠漀映琀桩猠瀀愀琀栀睡礠愀爀攠愠桩最栀氀礠愀琀琀牡挀琀椀瘀攠
摩爀攀挀琀楯渠漀映琀漀搀愀禒猠爀敳攀愀爀挀栮⁏渀氀礠䙄䄠愀瀀瀀爀漀瘀攀搠摲畧 猀甀瀀瀀爀敳獩渀朠
倀䤳䬠椀猠䤀摥氀愀汩獩戀Ⱐ眀桩氀猀琠愠渀畭戀敲⁯映摲畧猠愀爀攠敭瀀汯礀攀搠楮⁣汩湩挀愀氠
琀爀椀愀氀猠嬳ⰱ㉝⸠䠀敮捥Ⱐ琀栀攠業瀀汥洀敮琀愀琀楯渠漀映慣琀椀癡琀楯渠漀映䙇䘱㐠楮 
捯洀戀楮愀琀楯渠眀椀琀栠琀栀攠爀攀捥瀀琀漀爠琀礀爀潳楮攠楮桩戀椀琀漀爀猠挀愀渠瀀漀琀敮琀椀愀氀氀礠戀攠愀渠
數琀爀敭攀氀礠戀敮攟捩愀氠琀栀敲愀瀀礠楮‶〭㜰┠漀映䍒䌠瀀愀琀楥渀瑳⁷椀琀栠洀甀琀愀琀楯渀猠
楮⁐䤳䬯䄀欀琠嬱㍝⸠

䤀渠慤摩琀楯測⁓甠愀渀搠捯氀汥愀杵敳⁛ㄱ崠捯渟爀洀攀搠琀栀攠猀甀瀀瀀爀敳獩漀渠爀漀汥 
戀礠䙇䘱㐠楮⁶椀瘀漠琀畭漀爀楧敮楣椀琀礠猀琀畤礠漀渠渀畤攠浩捥⁴牡渀獦攀挀琀攀搠眀椀琀栠
琀栀攠最敮攀⸠Ḁ攠搀愀琀愠漀戀琀愀楮攀搠愀ᰀ敲‴⁷攀攀歳⁯映䙇䘱㐠楮樀攀挀琀楯渠猀栀漀眀攀搠
愠獩最湩ὣ愀渀琠摥捲攀愀猀攠楮⁸敮潧牡ᰀ攀搠琀畭漀畲⁶漀氀畭攠⡐㰰⸰〱⤮„甀猬 
戀漀琀栠猀琀畤楥猠漀渠愀湩洀愀氠洀漀摥氀猠愀渀搠楮⁶椀琀爀漠摥琀敲浩渀攀搠琀栀攠業瀀漀爀琀愀渀捥 
漀映䙇䘱㐠愀猠愠瀀爀漀洀漀琀敲⁩渠䍒䌮⁓漀Ⱐ楮猀琀攀慤⁯映楮桩戀椀琀楮朠愀氀氠䙇䙳Ⱐ
挀汩湩捩愀渀猠猀栀漀甀汤⁦漀挀甀猠漀渠ὲ猀琠猀捲攀敮楮朠琀栀攠最敮敳⁥硰爀敳猀攀搠楮 
愀戀畮搀愀渀捥 愀渀搠琀栀敮 摥捩摥 漀渠眀栀整栀敲 琀漠楮桩戀椀琠漀爠慣琀椀癡琀攠䙇䙳 嬱㑝⸀

匀甠整⁡氀⸠嬱ㅝ⁢爀攀愀欀琀桲漀畧栠漀映琀栀攠ὲ猀琠䙇䘠猀甀瀀瀀爀敳猀漀爠最敮攠楮⁃刀䌠
愀洀漀渀朠欀渀漀眀渠䙇䙳⁩渀摩挀愀琀敳⁡⁮攀攀搠琀漠Ὦ搠愀渀礠漀琀栀敲⁆䝆⁳甀瀀瀀爀敳猀漀爀猬 
眀桩挀栠挀愀渠瀀漀琀敮琀椀愀氀氀礠爀敳楤攠愀洀漀渀朠琀栀攠猀愀洀攠䙇䘱ㄠ猀甀戀晡浩氀礠⡆楧⸱⤮ 
Ḁ攠洀祳琀敲礠漀映愠畮楱略⁡渀搠摩瘀敲猀攠獩最渀愀氀汩渀朠獹猀琀敭⁯映䙇䘠最敮敳Ⱐ
爀攀捥瀀琀漀爀猠愀渀搠琀栀敩爠汩条渀搀猠洀愀礠漀瀀敮⁥礀敳⁴漠愠渀攀眠睡瘀攠漀映瀀敲猀漀渀愀汩猀攀搠
琀栀敲愀瀀楥猠楮⁣漀汯渠挀愀渀捥爠愀渀搠洀愀渀礠漀琀栀敲献„攠ὥ汤⁯映䍒䌠琀爀攀愀琀洀敮琠
椀猠挀栀愀渀最楮朠愀渀搠洀愀礀戀攠琀栀攠猀捲攀敮楮朠漀映䙇䘠最敮敳⁩渠楮摩瘀楤甀愀氀猠眀漀甀汤 
爀敦牡洀攠挀畲爀敮琠琀栀敲愀瀀礠愀瀀瀀爀漀慣栀敳⁛㉝⸀

䤀渀摥瀀敮摥渀琀氀礀Ⱐ琀栀攠Ὦ摩渀杳 戀礠䴀愀瑳畤愠整 愀氀⸠嬴崠愀渀搠儀慺瘀楮椠整 
愀氀⸠嬳崠猀琀畤礀楮朠䙇䘲⁡渀搠䙇䘱〠瀀爀漀琀敩渀猠楮⁃刀䌠猀畧最敳琀攀搠琀栀攠甀猀攠
漀映愀渀琀椭䙇䘠爀攀捥瀀琀漀爠琀栀敲愀瀀楥猠琀漠瀀爀攀瘀敮琠琀栀攠漀瘀敲數瀀爀敳獩漀渠漀映琀栀潳攠
爀攀捥瀀琀漀爀猠愀渀搠猀甀瀀瀀爀敳猠琀畭漀畲⁧爀漀睴栮⁓漀Ⱐ洀整栀礀氀琀牡渀獦敲愀猀攠楮桩戀椀琀漀爀猠
琀栀愀琠挀愀渠慣琀椀癡琀攠琀栀攠䙇䘱㐠最敮攀Ⱐ楮⁣漀洀戀楮愀琀楯渠眀椀琀栠琀栀攠慣琀椀癡琀漀爀猠
漀映䙇䘱㐠爀攀捥瀀琀漀爀猠牡椀猀攠愠渀攀眠瀀敲猀瀀攀挀琀椀瘀攠昀漀爠琀爀攀愀琀洀敮琮⁂敳楤敳Ⱐ
琀栀攠猀琀畤礠戀礠䨀椀戀椀欀椠整⁡氀⸠嬱㕝⁳栀漀眀攀搠琀栀愀琠䙇䘠汥瘀攀氀猠琀敮搠琀漠癡爀礠愀渀搠
瀀爀潧爀敳猠楮⁰愀琀楥渀瑳⁷椀琀栠慤癡渀捥搠挀愀渀捥爀Ⱐ琀栀敲敦漀爀攠琀栀攠洀攀愀猀畲敭敮琠
漀映䙇䘠最敮敳⁥硰爀敳獩漀渠洀愀礠琀栀攀漀爀整楣愀氀氀礠楤敮琀楦礠琀栀攠挀汩湩挀愀氠猀琀愀最攠漀映
䍒䌠昀漀爠琀栀攠楮摩瘀楤甀愀汩猀愀琀楯渠漀映琀栀攠琀栀敲愀瀀礀⸀
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Currently, a panel of tests with the epigenetic component has 
been approved by the FDA to screen CRC patients’ stool and blood 
samples for the detection of mutated changes in the epigenome. �e 
most commonly used test is FIT for haemoglobin detection in stools, 
other tests are focused on the analysis of the methylation level of genes 
BMP3, SEPT9 and CDC2 in stool or blood to predict the cancer stage. 
Additionally, another test involves using the biomarker miR-31-3p 
extracted from the primary tumours of the patients with colon cancer. 
Its results determine whether the individual will bene�t from anti-
EGFR or anti-VEGF therapy. Hence, there are successful commercially 
available epigenetic-based tests that can identify the stage of CRC 
and the therapy treatment [16]. So, the discovery of novel epigenetic 
biomarkers will further contribute to the precision medicine.
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