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Anh huéng cua all-trans retinoic acid 1€n su biéu hién cac gen
cua con duong apoptosis cua t€ bao ung thu da day
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Tém tit: Apoptosis 1a qua trinh dién ra & nhiéu co thé sinh vat da bao nham kiém soat sd lugng té
bao. Apoptosis dugc kiém soat chit ché boi nhiéu nhan té va sy rdi loan didu hoa apoptosis thiic
day hinh thanh nén cac khoi u. All-trans retinoic acid (ATRA) dugc coi 1a mot chit tiém ning
trong diéu tri ung thu dang rin trong d6 c6 ung thu da day vi kha nang hoat hoa con duong
apoptosis cua ching. Trong nghién ciru nay, ching toi tién hanh phan tich anh huong caia ATRA
1én su biéu hién cua mot sd gen ma hoda cho cac protein tham gia vao qua trinh uc ché hodc thiic
déay apoptosis bang ki thuat Real-time RT-PCR (RT-qPCR) dong thoi chimg minh ATRA lam tang
cuong su biéu hién & mic do protein ddi véi p53 bang phuong phap mién dich huynh quang. Ket
quéa cho thiy ATRA khong chi lam giam mirc d6 biéu hién RNA & cac gen tc ché apoptosis gdm
AKTI, BAD, NUP62, BCL2, PIK3R2 va MAPKI ma ddng thoi lam ting mirc d6 biéu hién RNA &
cac gen CASP9, FOXO03, IL2, TP53 c6 vai tro thuc ddy qua trinh nay.

Twe khoa: ATRA, apoptosis, ung thu da day, RT-qPCR.

1. Mé dau

Apoptosis 1a mét sy kién quan trong xay ra
& nhiéu qu4 trinh sinh hoc 1am giam sb luong té
bao gitip can bang voi sy phan chia té bao. Su
chét té bao theo chu trinh - apoptosis xuét hién
& nhiéu dang co thé da bao nhung déu co su
tuong dong vé cac gen tham gia qué trinh nay
[1]. O dong vat c6 vi, diy l1a mot qué trinh
phirc tap dugc diéu hoa va kiém soat nghiém
ngit boi mot chudi cic gen gdy e ché
apoptosis nhu AKT1, BCL2,... va cac gen thuc
déay apoptosis nhu TP53 CASP9 . biéu quan
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trong 1a sy rdi loan qué trinh diéu hoa con
dudng apoptosis khong chi thuc day hinh thanh
khéi u ma con lam céc té bao ung thu co kha
ning chdng lai cac liéu phap khang ung thu [2].
Cac huong nghién ciu ung thu hién nay tap
trung cht yéu vao phat tri€n cac loai thuoc co
kha ning can thiép vao apoptosis & cac t& bao
ung thu v6i muc tiéu chinh 1a cam tng chét té
bao theo chu trinh nay.

ATRA 12 mdt dan xuét cia vitamin A ¢6
kha ning gin két v6i thu thé retinoic acid
(RARs) cua no trong té biao. ATRA hoat hoa
cac RARs dan t6i didu hoa su biéu hién cia
hang loat gen dich trong té bao lién quan dén sy
sinh truong va biét hoa cua nhiéu loai té bao
khac nhau & nhidu giai doan phat trién khéc
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nhau trong do c6 apoptosis [3, 4]. Cac nghién
clru vé ung thu mau va cac khéi u rén di chi ra
rang retinoic acid n6i chung va ATRA néi riéng
¢6 kha niang (¢ ché sy hinh thanh va sinh
truong cua khdi u thong qua hoat hoa apoptosis,
mo ra nhiéu hira hen trong viéc diéu tri ung thur
ngdy nay. Nghién ciru gan ddy nhét ctia chung
t6i ciing dd chi ra ring ATRA cam Gng qua
trinh apoptosis trong ung thu da day [5], tuy
nhién anh huong ciia ATRA 1€n cac gen trong
con duong tin hiéu cia apoptosis van chua
duoc chi ra.

Ung thu da day dimg thir tu trén toan thé
gidi vé ti 18 tir vong v6i 754.000 trudng hop
niam 2015 sau ung thu phéi, ung thu gan va ung
thu dai truc trang (WHO, 2015). Ung thu da
day thuong dugc phat hién mudn khi bénh nhan
da c6 céc triéu chiing 1am sang rd rang va ung
thu da ¢ giai doan di can. Nam 1991, Fujii va
Yokomori di lan dau tién sir dung vitamin A
phdi hop véi cac lidu phép hoa hoc trong diéu
trj ung thu da day nham cai thién ti 18 séng sot
va lam giam ti 1¢ tai phat sau diéu tri [6]. Trong
diéu kién nudi cdy mot 16p & cac dong té bao
ung thu da day MKN45 va MKN28, ATRA da
duoc chi ra 1a c6 vai tro trong viéc hoat hoa
apoptosis [7]. Viéc sir dung ATRA nham e
ché su sinh truéng cua cac te bao ung thu da
day duoc coi 12 mdt hudng tlep can trién vong
trong twong lai. Trong cong bd gin day nhat
trén tap chi Oncogene, ching t6i da chi ra
ATRA la mot chat tlem nang trong viée diéu trj
nhiam dich t& bao gdc ung thu,  nghién ciru nay
da chi ra ATRA géy biét hoa té bao ung thu va
cam Gng apoptosis vé mit kleu hinh [5]. Trong
nghién ctru ndy, chung t6i tién hanh phan tich
su anh huong ciia ATRA 1én su biéu hién cia
cac gen tham gia vao con duong tin hiéu
apoptosis bao gébm cac gen trc ché va cac gen
thiic day qua trinh nay.

2. P6i twong va phwong phap nghién ciru
2.1. Nuéi cdy té bao va xir Iy ATRA

Céc tumorsphere dugc hinh thanh trong
dicu kién nudi cay 3D nhu mo ta trong cong bo

trude day [5] dugc x1r Iy voi ATRA 5 uM trong
48 gid. ATRA duoc cung cdp boi Sigma
Aldrich véi ma s san pham R2625. Té bao ddi
chung dugc xir ly vé6i DMSO. Thu nhén
tumorsphere va phén tach thanh céac té bao don
bang enzyme trypsin trudc khi tién hanh thi
nghiém tach chiét RNA tong sd.

2.2. Tach chiét RNA va RT-gPCR

RNA téng sb dugc tach chiét bang phuong
phép Trizol theo hudng din clia nha san xuat
(Invitrogen). Nong do va chat luong RNA duoc
danh gia bang may do quang phd NanoDrop &
budc song hap thy 260 nm.

RNA dugc st dung dé thuc hién phan tng
tao cDNA  bang Quantitect ~ Reverse
Transcriptase (RT) kit (cung cap boi Qiagen)
theo hudng din cua nha san xuit. Phan tich
real-time PCR str dung 20 ng ¢cDNA cho mdi
phan tmg PCR véi téng thé tich 1a 20 pl voi
chat phat huynh quang SYBR Green qPCR do
Invitrogen cung cap. Cac cip moi dic higu cho
cac gen st dung trong nghién cliru nay dugc
cung cip boi Qiagen v6i cac mi s6 duoc trinh
bay trong Bang 1. Dir liéu duoc thong ké va
phan tich bang phan mém SPSS16.0F, st dung
kiém dinh Mann-Whitney.

Bang 1. Tén gen va ma so cap mdi tuong ing

(Qiagen)

Gen Ma s0 cap moi
AKTI PPHO00088B-200
BAD PPHO00075C
Gen tic ché NUP62  PPH23942A
apoptosis BCL2 PPH00079B
PIK3R2 PPHO00709A
MAPKI PPHO0715B
CASP9  PPHO00353B
Gen thuc ddy FOXO3 PPHO0807A
apoptosis L2 PPH00172C
P53 PPHO00213F

2.3. Phdn tich mién dich hupnh quang

Céc tumorsphere sau 7 ngdy nudi ciy duoc
thu nhén bang ly tim 1300 vong trong 3 phut va
rira 2 1an voi dém PBS 1X. Nhuom té bao lan
lugt v6i khang thé 1 1a khang thé don dong
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chudt khang protein p53 cua ngudi duge cung
cip boi Santa Cruz & 37°C trong 45 phut va
khang thé 2 khang IgG cta chudt gin chat phat
quang Alexa Fluor 488 do Thermo Scientific
cung cap, nong dd 1:2000 ¢ 37°C trong 20 phut.
Rira té bao 2 lan véi PBS 1X bang phwong phap
li tAm, ¢ 1an rira thi 2 t& bao duoc rira trong
dém PBS chura cht nhuém nhan té bao DAPI
(4,6-Diamidino-2-phenylindole do Sigma cung
cép) nong do 10pg/ml. Cac té bao sau khi duoc
1 v6i khang thé s& dugc dat trén lamen va duoc
quan sat, chup anh dué6i kinh hién vi huynh
quang NIKON ¢ d6 phong dai 200 lan va 400
lan voi phan mém chuyén dung.

3. Két qua va théo ludn

3.1. ATRA lam giam su biéu hién ciia cdc gen
tke ché apoptosis

Dé danh gia mirc d6 biéu hién ciia mot sb
gen tic ché apoptosis, phan tmg RT-qgPCR duoc
thuc hién voi cac cip mdi ddc hiéu cho 6 gen
duoc lya chon. Két qua so sanh giira cdc mau
xtr Iy ATRA véi miu ddi chimg duge xir Iy véi
DMSO dugc chi ra trong Hinh 2.

Két qua cho thdy ATRA lam giam sy biéu
hién mRNA cua cac gen nghién ciru bao gdém
AKTI, BAD, NUP62, BCL2, PIK3R2 va
MAPK! mdt cach rd rét khi so sanh v4i mau
dbi chimg.

Céc té bao ung thu ton tai va sinh truong
manh so vdi cac té bao thong thuong vi ching
c6 kha nang khang lai apoptosis thong qua su
hoat héa cic oncogene. BCL2 1a mot trong s6
do, chung anh huong téi con duong p53, BCL2
ma hoa cho protein Bcl-2, mot chit trc ché
apoptosis. Mac du Bcl-2 va Bad cung thudc ho
protein Bcl-2 nhung Bad (dugc ma hoa bdi gen
BAD) lai duoc coi 1a mot yéu t§ thuc day
apoptosis hay protein pro-apoptotic, ndé tham
gia vao con duong PI3K/Akt [8]. Cac nghién
clru gan day nhat ciing cho thdy ATRA di cam
g apoptosis & t& bao ung thu théng qua viéc
diéu hoa giam manh marker khang apoptosis
Bcl-2 [9]. PIK3R2 ciing 1a mot yéu t6 tham gia
vao qua trinh didu hoa con dudng tin hiéu
PI3K/Akt trong viéc trc ché apoptosis. Mirc do

biéu hién giam cua gen PIK3R2 di duoc ching
minh 1a lam tang cuong hoat héa con duong
PIK3/Akt [10].

MAPK1 duoc biét dén 1a mdt enzyme thudc
ho MAP kinase c6 vai trd trong nhiéu qua trinh
ctia té bao dic biét 1a diéu hoa phién ma, viéc
bat hoat MAPK dan dén té bao trai qua
apoptosis [11]. NUP62 la mot trong s6 cac
protein cdu thanh nén phuc hé 16 mang nhan
(NPCs). NPCs tham gia diéu hoa sy van chuyén
cac protein va cac loai RNA tham gia vao qua
trinh phién ma va dich ma. Chuic nang cua
NUP62 trong té bao con nhiéu diéu chwa o
rang nhung vai tro cia NUP62 trong viéc bao
vé té bao khoi tac dong cua liéu phap khang
ung thu dd duoc chi ra théng qua co ché khang
apoptosis [12]. Thém vao do, sai sot trong van
chuyén cic chit qua nhan c6 thé din t6i
apoptosis [13].

o - -
o ) o

Mirc do biéu hién RNA

o
o

AKT1 BAD NUP62 BCL2 PIK3R2 MAPK1

Hinh 2. Mirc d6 biéu hién mRNA ctia cac gen trc ché
apoptosis dugc xur 1y véi ATRA bao gdm AKTI,
BAD, NUP62, BCL2, PIK3R2, MAPK]I khi so sanh
voi mau d6i chimg (DC) (n = 3, *p < 0.05).

3.2. ATRA lam tang sw biéu hién cia cic gen
thuc day apoptosis

Retinoic acid da dugc chi ra 1a ¢6 kha nang
hoat hoa apoptosis & cac té bao ung thu. Trong
nghién ctru nay, ching toi tién hanh danh gi4
anh hudng cia ATRA 1én sy biéu hién cua mot
s gen thuc ddy apoptosis bao gdm CASPY,
FOXO03, IL2, P53. Két qua duoc chi ra & Hinh
3 cho thiy & cac gen nghién ciru déu co6 mirc
dd biéu hién ting cuong mRNA so véi miu
dbi chimg.
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FOXO03, caspase-9 (dugc ma hoa bdi gen
CASPY9) va p53 (hay tp53) la cac protein tham
gia hoat hoa apoptosis thong qua con dudng noi
tai ¢ ti thé nhd cic yéu td ton tai (survival
factors) [14, 15]. FOXO3A duoc coi la phan tu
dong vai tro quyét dinh trong apoptosis & cac té
bao ung thu mau dong tity cép tinh khi cac té
bao nay dugc xir ly voi ATRA [16]. Nhiéu
nghién ctru di chi ra ring ATRA lam ting
cuong sy biéu hién cua gen p53 & cac té bao
thudc ung thu tuy, ung thu mau va ung thu héc
sdc t6 [17-19]. O ung thu da, cac té bao ung thu
trong diéu kién nudi cdy mot 16p dugc xir Iy véi
ATRA cho thiy chung nhay cam véi apoptosis
khi tiép xuc voi tia UVB, bao cao nay ciing chi
ra cac té bao nay cé sy biéu hién ting cudng
cua ca pS53 va cac protein pro-apoptotic thudc
ho caspase trong do co caspase-9 [20]. IL2
dugc biét dén nhu mot protein dong vai tro
quan trong trong diéu hoa tang sy bleu hién cta
cac phan tir tién apoptotic trong té bao T [21].
Tuy nhién, vai trd ciia IL2 ndi tai trong t& bao ung
thu thuoc khdi u rin con it duge nghién ctu.
Trong nghién ciru nay, c6 thé sy ting cuong bicu
hién cua IL2 cam tmg boi ATRA da gop phan
thic ddy qua trinh apoptosis cua té bao.
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Hinh 3. Mirc d6 biéu hién mRNA ciia cac gen thuc
day apoptosis dugc xir Iy véi ATRA bao gdbm
CASPY, FOXO03, IL2, P53 khi so sanh véi mau dbi
chung (DC) (n = 3, *p <0.05).

i Dé khing dinh ATRA lam tang cuong sy
bicu hién ctia gen P53, chiing t6i tién hanh phan

tich mirc d6 biéu hién protein p53 & céac té bao
duoc xur Iy véi ATRA va so sanh v6i cac mau
khong dugc xir Iy véi ATRA bang phuong phap
mién dich huynh quang. Két qua dugc chi ra &
Hinh 4a cho thiy cac t& bao biéu hién p53 véi
nhan té bao c¢6 mau luc chiém khoang 33% =+
3% khi so sanh véi mau dbi ching. Piéu nay
chimg minh ATRA 1am ting cudng sy biéu
hién ctia p53 & muc do protein. Pay la mot
protein dong vai trd quan trong trong qua trinh
thic ddy apoptosis thong qua cac co ché doc lap
hodc phu thudc phién ma tir d6 dam bao chuong
trinh chét té bao duoc dién ra mot cach hiéu qua.

(a) (b)

Hinh 4. Két qua phan tich mién dich huynh quang
dbi v6i protein p53 trén cic tumorsphere:
(a) Mau té bao duoc xtr Iy voi ATRA;
(b) Méu d6i chimng.

4. Két luan

Trong linh vuc nghién ciru ung thu ngay
nay, muc ti€u chinh cuia cac nha khoa hoc la tim
ra cac lidu phap nhim dich tiéu diét mot cach
chon loc t&i cac té bao thudc khdi u trong do
viéc can thiép vao cac gen tham gia vao qua
trinh apoptosis 1a mot hudng tiép can trién
vong. Trong nghién ctru nay, ching toi da chi ra
rang ATRA 1a mot chét tiém ning trong viéc
phéi hop voi céc liéu phép chita tri ung thu boi
n6 khong chi c6 kha ning lam giam sy biéu
hién ctia cac gen trc ché apoptosis ma dong thoi
lam ting cuong su biéu hién cua cac gen thuc
day apoptosis, tir d6 co thé tiéu diét cac té bao
ung thu bang cach cam tUng con dudng
apoptosis & té bao duoc xir 1.
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All-trans Retinoic Acid Effect on the Apoptosis Gene
Expression of Gastric Cancer Cell
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Abstract: Apoptosis occurs in multicellular organisms to control the number of cells. Apoptosis is
tightly controlled by a set of protein and aberrant regulation of apoptosis may promote the formation
of cancer cells. All-trans retinoic acid (ATRA) is considered to be a potent agent in the treatment of
solid tumors, including gastric cancer, because of its ability to activate apoptosis. In this study, we
analysed the effect of ATRA to the expression of gene encoding apoptosis suppressing or apoptosis
promoting proteins by Real-time RT-PCR (RT-qPCR) method and demonstrated that ATRA promotes
p53 expression at protein level using immun of luorescence concurrently. The results showed ATRA
not only down-regulated apoptosis suppressing genes including AKT1, BAD, NUP62, BCL2, PIK3R2
and MAPKI but also up-regulated apoptosis promoting genes including CASP9, FOXO3, IL2
and TP53.

Keywords: ATRA, apoptosis, gastric cancer, RT-qPCR.



