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Tom tit:

Ung thwr dai - trye trang 13 mdt trong nim loai ung thw pho bién trén thé giéi va 1a nguyén nhan giy tir vong thir
hai sau ung thw phéi. Bénh ung thw dai - truc trang thuong dién tién Am thim va khong c6 cac triéu chirng rd rang.
Bién phap chii yéu hién nay dwoc sir dung dé diéu tri ung thw dai - truc trang la phiu thuit, cing véi d6 1a hoa tri,
xa tri va thudc sinh hoc nhim tring dich. Tuy nhién, tinh trang tai phat bénh sau diéu tri rat phé bién. Do viy, rit
can thyee hién cac nghién ciru dé hiéu ré hon vé co ché phan tir ciia bénh, tir d6 phat trién cac liéu phap diéu tri hiru
hiéu hon. Trong nghién ctru nay, cac tac gia phan tich mirc dd ting biéu hién cia protein TIF-IA é mé ung thw dai -
true trang so v6i mé binh thwong 1an cin, dong thoi danh gia moi lién hé giira sy ting biéu hién cia protein TIF-IA
v6i mire dd sinh tdng hop RNA ribosome bing ky thuiat PCR dinh lwgng (QRT-PCR) va Western blot. Két qua cho
thiy, protein TIF-IA biéu hién cao hon rd rét trong miu mé ung thu dai - tryee trang so v6i miu mé binh thwong lan
can, va lrgng rRNA dwoc tong hop ciing cao hon twong ing véi mire d biéu hién TIF-IA. Cac két qua nay cho thiy

TIF-IA déng vai trd quan trong trong hoat dong ciia cic té bao ung thw dai - true trang.

Tir khéa: ribosomal RNA, TIF-IA, ung thu dai - truc trang.

Chi sb phén logi: 3.5

Tong guan

Ung thu dai - tryc trang 1a mot trong nam loai ung thu
phd bién trén thé gidi, tinh téi ndm 2018 toan thé gidi co
881.000 nguoi chét vi ung thu dai - tryc trang, 1a nguyén
nhan giy tr vong thir hai sau ung thu phdi. Trong d6, s6
ca méi mic tang lén 1,8 tri¢u, ding thr ba chi sau ung thu
phdi, va [1].

Ung thu dai - tryc trang khoi phat tir cac t& bao bat
thuong 0 niém mac dai - tryc trang hinh thanh cac polyp.
Pa sb polyp l1a lanh tinh, tuy nhién ciing c6 mét sb polyp
¢6 thé phat trién thanh ung thu trong nhimng diéu kién nhat
dinh. Ung thu dai - tryc trang thu(‘)‘ng dién tién 4m thém va
su phat trién cua né co lién quan dén méi truong séng, 16i
song va ca yeu t6 di truyén. Phau thuét 1a phuong phap phd
bién dé diéu tri ung thu dai - tryc trang; bén canh d6 cac
phuong phap hoa tri, xa tri hodc str dung cac thudc sinh hoc
nhim trang dich cling dugc ap dung trong diéu tri bénh. Tuy
nhién, nguy co tai phat bénh cao va tién lugng bénh xiu van
kha cao, hon 50% bénh nhan tai phat sau diéu tri va chét vi
di can [2]. Do vay, rat can thuc hién cac nghién ctu dé hiéu
13 hon vé co ché phan ti cua bénh, tir d6 phat trién cac liéu
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phap diéu tri hiru hiéu hon.

Qua trinh té& bao chuyén dang tir binh thudng sang ac
tinh xay ra song hanh véi sy gia ting hoat dong ciia t& bao
nhu bién dudng, sinh tong hop cac thanh phan cta té bao
dé phan bao. Trong d6, qua trinh sinh tong hop protein 1a
nén tang quan trong. Qua trinh tong hop protein phu thude
vao sy tong hop ribosome va qua trinh phién md cuia RNA
ribosome (rRNA) xdy ra trong hach nhan t& bao va dugc
diéu khién boi RNA Polymerase I (Pol I) [3-5]. Ngoai ra,
mot s yéu td gdy ung thu bao gdm sy biéu hién vuot mirc
protein, su dot bién, su chuyén vi cla protein lam thay doi
céc con duong tin hiéu cia té bao va tac dong truc tiép trén
cac protein quan trong ddi véi su phién ma rRNA. Do do, su
tong hop rRNA 1a yéu t6 rit quan trong ddi véi sy phat trién
cua té bao ung thu [6].

Yéu t6 khoi dau phién ma I (TIF-IA) 1a mot yéu t6 diéu
hoa quan trong cua qué trinh tong hop rRNA thong qua viée
thiic ddy su gan két cua phan tir RNA Polymerase I (Pol I)

voi promoter cia ribosome DNA [7]. TIF-IA dugc ching
minh 13 biéu hién cao trong nhidu dong té bao ung thu va
dong vai tro quan trong trong viéc diéu hoa sinh tong hop
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Abstract:

Colorectal cancer is amongst the five most common
cancers worldwide, and has the second highest fatality
rate behind lung cancer. The signs and symptoms of
this disease are often difficult to detect in early stages.
The current treatment methods generally are surgery,
chemotherapy, radiation therapy, and targeted bio-
drugs. However, many patients suffer the relapse after
treatment. A better understanding of the cellular and
molecular mechanisms of colorectal cancer is required
for developing more effective therapies. In this study, the
authors investigated the expression of TIF-IA protein in
colorectal cancer tissues in comparison with adjacent
non-neoplastic tissues and also evaluated its effect in
regulation of rRNA biosynthesis by real-time quantitive
PCR (qRT-PCR) and Western-blotting analysis. Results
showed that the expression of TIF-IA in colorectal
cancer tissue samples was significantly higher than in
the adjacent non-neoplastic samples. Moreover, the
expression levels of TIF-IA was highly correlated to
the amount of rRNA synthesized. These results suggest
that TIF-IA plays an important role in the activities of
colorectal cancer cells.

Keywords: colorectal cancer, ribosomal RNA, TIF-IA.
Classification number: 3.5

TAP CHI

HOA HOC

ONG NGHE I} Nam 61(7) 7.2019

rRNA ciing nhu sy ting sinh té bao. Mic du vay, cho dén
nay chua co bang chung truc tiép vé sy ting sinh tong hop
rRNA va TIF-IA ¢ m6 ung thu dai - tryc trang ctiia bénh
nhan. Trong nghién clru nay, ching t6i danh gid muc do
biéu hién cua protein TIF-IA & miu md ung thu dai - truc
trang ctia bénh nhan nguoi Viét Nam va xac dinh mdi lién
hé gitta muc do biéu hién cia protein TIF-IA voi muc d
tong hop rRNA trong cic mau ung thu thu nhan duoc.

Vat liéu, phuong phap nghién ciu

Thu thdp khéi u so cd'p dai - truc trang va mé dai - truc
trang binh thwong tir bénh nhdn

Khdi u so cap va mo binh thuong 1an cin cua 30 bénh
nhan ung thu dai - truc trang nguoi Viét Nam dugc thu nhan
sau khi bénh nhan duoc tién hanh phiu thuat loai bo khdi u
theo chi dinh diéu trj tai Bénh vién Théng Nhat TP Ho Chi
Minh. Bénh nhan ung thu dai - tryc trang dugc chan doan va
phan loai theo quy trinh dugc thuc hién thudong quy tai bénh
vién. Sau phiu thuat, mot phan khdi u va mé binh thudng sé
duoc luu trir ngay 1ap tirc vao mot dng ly tim v tring 15 ml
c6 chira dung dich PBS lanh cting khang sinh va van chuyén
dén Trung tam Cong nghé Sinh hoc TP H6 Chi Minh, mo
dugc luu trir ¢ nhiét d6 -80°C.

Tdch chiét RNA va protein t(fng

RNA téng dugc tach chiét bang bo kit RNAeasy Plus kit
(Qlagen) theo quy trinh cua nha san xuit. i vai tach chiét
protein tong, 300 mg mo dugc cit nhuyén bang kéo, u véi
dung dich ly giai (RIPA buffer, Thermo Fisher) cé chua 1
mM phenylmethanesulfonyfluoride va 10 mM hdn hop chat
{rc ché protease, U & 25°C trong 5 phit, thu dich ndi sau ly
tam 16.000 g trong 3 phut, nhi¢t d§ phong.

Phan tich mirc dp tong hop rRNA

1 pg RNA tong thu nhan tir cic miu mé duge chuyén
thanh ¢cDNA st dung Superscript III first strand cDNA
reverse transcription kit (Invitrogen). Phan ung PCR
dinh lugng (qQRT-PCR) rRNA trong mau cDNA dugc
thuc hién véi cip moi chuyén biét cho vung 5’ETS
(external transcribed spacer) ctia phan t tién-rRNA:
S’ETS  pre-RNA-F 5’-gaacggtggtetgtcgttc-3°, 5’ETS
pre-RNA-R 5’-gcgtctegtctegtetcact-3°. Phan Gng qRT-
PCR dinh lugng gene gilt nha Glyceraldehyde-3-
phosphate dehydrogenase (GAPDH) mRNA trong mau
cling dugc thuc hién dé lam ddi chung ndi voi cédp moi
GAPDH-F  5'-ccccttcattgacctcaactacat-3',  GAPDH-R
5'-cgctectggaagatggtga-3'. Mirc do biéu hién tuong ddi cua
rRNA trong mau mé ung thu va mé binh thudng 1an can
so véi mRNA cua ching ndi GAPDH c6 trong cung 1 mau
dugc xac dinh bang gia trj 2-CtRNA- CtGAPDH) M miu duoc
thuc hién qRT-PCR 3 lan, gia tri biéu hién tuong ddi cua



rRNA/mRNA GAPDH la gia trj trung binh ctia 3 1an lap lai.

Phin tich sw biéu hi¢n ciia protein TIF-IA bang
Western blot

50 ug protein dich ly giai té bao dugc phan tach bang
gel polyacrylamlde 10%. Sau d6, protein tur gel sé& du0’c
chuyén 1én mang PVDF (GE) bang phuong phap ban am,
mang PVDF lan lugt dugc khéa trong dung dich TBST 5%
sita gly, U v6i khang thé khang TIF-IA va voi khang thé
khang IgG c6 gin HRP (Thermo Fisher Scientific), doc tin
hiéu véi hoa chat ECL (Thermo Fisher Scientific). B-actin
duoc st dung nhu ching ndi.

Phwong phdp phin tich sé liéu

Thi nghiém dugc lap lai 3 1an va s liéu dugc phan tich
thong ké bang phan mém Graphpad Prism. H¢ s tuong
quan R dugc tinh bang phan mém Excel.

£ 2 < 2 ~
Ket qua va thao luan

So sdnh mivc dj tong hop rRNA giita miu mé ung thw
dai - truwc trang va mau moé binh thwong ldn cdn

Quaé trinh smh tong hop proteln dong vai trd nén tang
cho hoat dong song va phét trién ciia te bao. Té bao ung thu
co6 dac tinh hoat dong va phan bao rat manh, diéu nay dan
dén gia thiét 1a hoat dong sinh tong hop protein ciia chiing
s& cao hon céc té bao binh thuong. Do dé, sinh tong hop
protein & té bao ung thu 14 co ché quan trong ma nhiing hiéu
biét can k& vé n6 co thé gitip phat trién cac liéu phép tiéu
diét té bao ung thu hitu hiéu nhung it tic dong dén té bao
binh thuong. Qué trinh sinh tong hop protein cao doi hoi
nhiéu ribosome hinh thanh trong té bao. Trong phuc hcp
rlbosome ribosomal RNA déng vai tro thiét yéu. Vivay, &
cac té bao ung thu dang phan chia manh, mirc d6 tong hop
rRNA c6 thé ting cao hon so véi t& bao binh thuong. Dé
chung minh nhén dinh trén, chung t6i danh gia so sanh mirc
d6 biéu hién cua rRNA trong 30 cap mau khéiu ung thu dai
- tryc trang va mo binh thuong 1an can. Luong rRNA hién
dién trong miu mé ung thu va mo binh thuong duoc xac
dinh tryc tiép qua sb lugng phan tir tién-rRNA bang phan
mg qRT-PCR sir dung cip primer khuéch dai dic hiéu ving
5’ETS cua tién-rRNA. Trong thi nghiém nay, ching toi sir
dung mRNA cua gene gitt nha GAPDH lam chung ndi, mirc
do biéu hién tuong ddi cua rRNA trong mot mau mo duoc
danh gia dyga trén chiing ndi nay.

Két qua trinh bay ¢ hinh 1 cho thay, cic mdu md ung thur
dai - truc trang c6 muc do biéu hién rRNA cao hon so véi
cac mau mo binh thuong 1an can. O 30 mau mo ung thu,
trung binh lugng rRNA (so sanh v6i chimg ndi la mRNA
gene giit nha GAPDH) biéu hién 1a 1,1 1an trong khi trung
binh lugng rRNA & mau mo binh thuong lan can 1a 0,75
lan. Nhu vay c6 thé thdy, trung binh cac té bao trong mo

TAP CHI

HOA HOC

ONG NGHE I} Nam 61() 7.2019

Khoa hoc Y - Duoc n——

ung thu dai - tryc trang biéu hién lugng rRNA cao gip 1,47
lan té bao trong mo binh thuong lan can. Sy khac biét nay
¢6 y nghia thong ké & muc p<0,001. Két qua nay phu hop
v6i cac nhan dinh rang, & té bao ung thu qua trinh sinh téng
hop rRNA ting cao hon & té bao binh thudng va tir d6 c6 thé
thiic day su sinh tong hop protein cua té bao ung thu. Két
qua cua chiing t6i 1a bang chimg dau tién va truc tiép ching
minh ¢6 sy ting tong hop cia rRNA & khdi u ung thu dai -
truc trang ctia bénh nhan Viét Nam so voi mo binh thuong.

20- p<0,001
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Hinh 1. So sanh miic d¢ tong hgp rRNA giiia cic miu ung thu
dai - tryc trang va mau mé binh thudng. 30 cip miu md ung
thu dai - truc trang va mod binh thudng lan can dugc tach chiét
RNA @3ng va thuc hién phan dng qRT-PCR vai méi dic hiéu cho
viing 5’ETS pre-rRNA va GAPDH. Mdc do biéu hién tuong d6i
clia rRNA so véi GAPDH trong tiing mau dugc xac dinh va thé
hién trén db thi. Gia tri trung binh va do léch chudn mdc do biéu
hien tuong doi rRNA/GAPDH clia 30 mau dugc xac dinh va so
sanh y nghia thong ké gitta nhom mo ung thu va nhom mo binh
thudng lan can.

Protein TIF-IA biéu hién cao 6 mdu mé ung thw dai -
truc trang

Sau khi xac dinh c6 su gia ting tong hgp rRNA ¢ md
ung thu dai - tryc trang, chtng t6i tién hanh tim hiéu nguyén
nhén cua hién tugng nay. Yéu té dau tién chung t6i chon
dé khao st 1a yéu t6 khoi dau phién ma I (TIE-IA). TIF-IA
1a yéu t6 trung gian quan trong 16i kéo phirc hop Pol I dén
ving promoter ctia rDNA va khoi ddu qua trinh phién ma
tao ra rRNA [7]. Su tang tong hop rRNA c6 thé c6 lién quan
dén su tang biéu hién va/hodc tang hoat dong cua protein
TIF-IA. Céc két qua nghién ciru trude ddy cua ching toi cho
thay TIF-IA biéu hién cao va dong vai trd quan trong trong
viée tang mirc d tong hop rRNA trong cac té bao lympho T
[8]. Do d6, chung t6i so sanh muc do biéu hién cua protein
TIF-IA & cic mau mo ung thu dai - tryc trang va md binh
thuong lan can.

Két qua phan tich Western blot tir 25 mau khéi u va mo
binh thuong lan can thu nhan tr bénh nhan ung thu dai -

truc trang cho thay, protein TIF-IA biéu hién cao ho’n 0
rét & khdi u so v6i mo binh thudng trong hau hét mau khao
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sat (hinh 2). Trong 25 cip mau khéo sat, c6 2 cip mau cho
két qua TIF-IA biéu hién & md ung thu thdp hon & mé binh
thuong 1an can (mau 8 va 21). Chung t6i chua giai thich
duoc Iy do cua 2 truong hop ngoai 18 nay. Mirc d6 biéu hién
TIF-IA trong cac miu mo ung thu nay ciing kha da dang,
thé hién qua cuong do tin hi¢u khac nhau trén mang lai. Két
qué cho thay, protein TIF-IA dugc biéu hién manh trong cac
mo ung thu dai - tryc trang va protein nay co thé giit vai trd
quan trong trong hoat dong cua cac t& bao ung thu.
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Hinh 2. Phan tich sy biéu hién clia TIF-IA & cac cap mau md

ung thu va mé binh thudng lan can. 50 pg protein t6ng cda dich

ly gidi ttr 25 cap mo ung thu (T) va md binh thudng lan can (N)

dugc phan tich SDS-PAGE va Western blotting véi cac khang thé

khang TIF-IA va Actin (chiing noi).

Twong quan giita mirc d tong hop rRNA va biéu hién
TIF-1A 6 mé ung thw dai - truc trang

Nhu d3 @& cap, qua trinh sinh téng hop rRNA phu thudc
vao hiéu qua ctia sy hinh thanh phirc hop khoi dau phién
mi Pol I ma yéu t6 khoi dau phién ma TIF-IA 14 thanh phan
quan trong. Khi phan tich mdi lién hé gilta su biéu hién
TIF-IA va mirc d6 tong hop rRNA trong 20 mau mé ung thu
dai - tryc trang, chung toi nhan thiy vé co ban 2 yéu tb nay
¢6 tuong quan ty 18 thuan voi nhau véi hé sb twong quan R
14 0,54. Nhitng mau mé ung thu ¢é protein TIF-IA biéu hién
cang manh thi lugng rRNA duoc téng hop cang cao (hinh
3). Méi twong quan thuan giira sy ting biéu hién TIF-IA va
tang tong hop rRNA cling quan st dugc ¢ cAc mau mo lanh
lan can véi hé s6 twong quan R 13 0,53 (hinh 3). Diéu nay
cho thay, tvong quan giita TIF-IA va rRNA xay ra & ca mo
ung thu ciing nhu mo binh thuong. Pang luu v 14 & cac mau
mo ung thu dai - tryc trang, sy ting biéu hién tuong ng ciia
TIF-IA va rRNA cao hon 13 rét so v4i & cac mau mé binh
thuong 1an can. Két qua nay cho thay kha nang TIF-IA c6
thé giit vai trd quan trong trong viéc thuc ¢y manh su sinh
téng hop rRNA trong t& bao ung thu dai - truc trang. Day
c6 thé 1a mot dac diém khac biét quan trong trong hoat dong
ctia té bao ung thu so vdi té bao binh thudng.
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Hinh 3. M3i tuong quan giiia sy biéu hién TIF-1A va mic d¢ tong
hgp rRNA ¢ miu md ung thu va mé binh thuong lan can. Mdc
dd biéu hién tuong doi clia rRNA so v6i GAPDH dugc xéc dinh
bang ky thuat qRT-PCR. Mc do biéu hién tuong doi clia TIF-IA
so vai Actin dugc do bang gia tri cuong do tin hiéu vach protein
trén mang lai Western blot bang phan mém GeneSys (Syngene,
United Kingdom). M&i tuong quan gitia méc do biéu hién tuong
d&i TIF-IA va méc do biéu hién tuong d6i rRNA & 20 cdp mau mo
ung thu va mo lanh lan can dugc so sanh. 20 cap mau md dugc
chon phan tich 1a nhiing mau co6 két qud Western blot dd chat
lugng dé phan tich tin hiéu bang phan mém.

Qua trinh sinh tong hop ribosomal RNA (rRNA) 1a quéa
trinh thiét yéu cho viéc ting sinh ciia té bao. Yéu t6 khai dau
phién mé protein TIF-IA hoat dong nhu mét yéu tb trung
gian dé 16i kéo phtc hop Pol I dén promoter ctia rDNA va
khoi ddu qua trinh phién ma. S6 luong va do phirc tap cia
cac twong tac protein-protein lién quan dén sy khoi dau va
kéo dai cta qua trinh phién ma rRNA 14 rat quan trong d6i
v6i viée didu hoa tang sinh té bao & ca té bao binh thuong
va té bao ung thu. TIF-IA duoc xem nhu mét protein quan
trong trong nhiéu loai té bao ung thu. Chung t6i di chung
minh rang, viéc kich hoat protem Akt 1am gia ting sy tong
hop rRNA va ting sinh ca té bao ung thu mau théng qua
qué trinh diéu hoa biéu hién protein TIF-IA va kich hoat
TIF-IA [9]. Gan day, chung toi cling ching minh TIF-IA
dong vai trd nhu mot yéu té hd trg cho mot protein gan két
v6i thu thé ErbB3 (Ebpl1) trong viée diéu khién su ting sinh
ctia té bao T thong qua kiém soét sy biéu hién protein p53 va
protein khang nguyén ting sinh trong nhan té bao (PCNA)
[10]. Céc két qué trén cho thy, TIF-IA dong vai tro thiét
yéu trong viéc diéu hoa sy ting sinh té bao & ca té bao binh
thudng va té bao ung thu. Chung t6i di phat hién ra TIF-IA
dong ton tai v6i dang dong phan TIF-90 va hién dién clng
vi tri v&i Pol 1 6 vi tri tong hop rRNA. Biéu hién vugt mirc
TIF-90 ciing lam gia ting sy gin két caa Pol I vao rDNA
thong qua thir nghiém két tia mién dich nhiém sic thé (ChIP
assay). Két qua nay phu hop véi viéc gia tang su téng hop
cta tién-rRNA khi biéu hién vuot mic TIF-90. Nguoc lai,
khi su biéu hién ciia TIF-90 bi kim ham thi s& dan dén su
giam manh ciia qua trinh tong hop tién-rRNA ciing nhu sy
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bam dinh cta Pol I vao rDNA. TIF-90 phdi hop v6i Akt dé
thiic day qué trinh tong hop rRNA cung véi sy ting sinh
té bao bang cach bam tryc tiép vao san phdm phan cét cia
Filamin A va @c ché tac dong cta san phidm phan cit nay
1én qua trinh tong hgp rRNA trén té bao ung thu bach cau
cép [8]. Trong nghién ctru ndy, chung t6i thiy ring, protein
TIF-IA biéu hién cao hon rd rét trong mau mo ung thu dai
- tryc trang so v&i mau mod binh thuong 1an can, va luong
rRNA duoc téng hop ciing cao hon twong tmg v6i mirc do
biéu hién TIF-IA. Céac két qua nay cho thdy kha ning TIF-
IA dong vai trd quan trong trong hoat dong ciia té bao ung
thu dai - truc trang.

Day la dir liéu truc tiép va diu tién cho thdy c6 su gia
tang biéu hién cua yéu td khoi dau phién ma TIF-IA va su
sinh tong hop ribosomal RNA & mé ung thur dai - tryc trang
ctia bénh nhan. Két qua nghién ciru nay gop phan cing ¢
nhan dinh rang TIF-IA giit vai tro quan trong trong ung thu
dai - tryc trang va nhiéu dang ung thu khac. Can phai thyc
hién thém nhiéu nghién ciru dé hiéu 16 co ché phan tir cua
TIF-IA trong thuc ddy hoat dong cua té bao ung thu dai -
tryc trang phan 1ap truc tiép tir khdi u ctia bénh nhan. Pay
¢6 thé 1a nén tang quan trong dé phat trién cac liéu phap mai
va hiéu qua cho viéc diéu tri bénh ung thu dai - tryc trang
tai Viét Nam.
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Nghién ctru nay dugc tai trg boi Quy Phét trién Khoa
hoc va Cong nghé Qubc gia (NAFOSTED) thong qua dé
tai ma s6 106-YS.02-2015.60. Nhom tac gia xin trin trong
cam on.
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