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NGHIEN CUU ANH HUONG CUA HOAT CHAT SBVN PEN HOAT PONG CUA GEN

OCT4 BANG KY THUAT REAL-TIME PCR
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Vién Cong nghé sinh hoc

TOM TAT

Gen Oct4 déng vai trd quan trong trong qua trinh phat trién va biét héa cia té bao gbe. Cac nghién ciru
khoa hoc g?m day ciling da ghi nhan su hoat dgng cia Oct4 & cac té bao ung thu. Tuy nhién, nhimg hiéu biét v&
vai trd va hoat ddng clia gen Oct4 trong qua trinh hinh thanh va phat trién ung th con rt so sai. Trong nghién
ciru nay, chiong toi tién hanh xac dinh tic dong cua mot hoat chit mdi chéng ung thu tiém ning
Scutebarbalactone VN (SBVN) (61 hoat déng phién ma cua gen Oct4 trén md hinh té bao ung thu P3X- Agl8
nudi cdy in vitro. Hoat chat SBVN duoc phéan 1ap va tach chiét tir cay Bén chi lién Viét Nam (Scutellaria
barbata D. Don) bang cac phuong phép hoa hoc nhd vao su din dudng clia cac phép thir sinh hoc phong chéng
ung thu nhu phép thtr doc tinh té bao, phép thir rc ché hoat dong enzyme aromatase, phép thir irc ché hoat
déng cia cyclooxygenase 2 (COX2)... Théng qua phuong phap dinh luong tuong déi trén phan img Real-Time
PCR (RT-PCR), ching t61 nhén thay hoat chat SBVN d4 trc ché hoat dong phién ma cta gen Oct4 trong khi
khong anh hudng téi hoat déng nay & gen ddi chimg 13 B-tubulin (Housekeeping gene).

Tir khéa: Biét hoa, phién md nguoc, P3X-Agl8, Oct4, Real-Time PCR, Scutebarbalatone VN, yéu 16 diéu hoa

phién md
MO PAU

Oct4 14 gen ma hoa cho mét yéu td diéu hoa
phién mi (transcription factor) (Pesce, Scholer,
2001). Céac yéu t§ didu hoa phién mi 1a c4c protein
gin két véi DNA va hoat hoa hoic e ché qué trinh
phién mi cia mét ) gen nao d6. Oct4 dugc xem la
¢6 thc dong toi su bidu hién cia mét sé gen nhét dinh
trong qué trinh phat trién phdi sém. Nhu vdy, Oct4
¢6 thé dong mot vai tro quan trong trong qua trinh
phét trién va biét hoa cua t& bao gbc (Byrne et al.,
2003; Kirchhof et al., 2000).

Oct4 la yéu t6 ludn gén lién voi cac té bao géc,
né biéu hién manh trong t& bao gc & giai doan phéi
thai soém (Goto et al., 1999; Hansis et al., 2000).
Théam chi, Oct4 con dugc xem 1a mot chi thi phan tir
dé nhan biét té bao gbc khi kiém tra phén biét véi
cac loai té bao di biét hoa khac. Do vai tré quan
trong nhumg con chua dugc hiéu biét nhiéu, gan day,
c4c nghién ciru vé Oct4 dd dugc thuc hién va that

- ngac nhién, cac nha khoa hoc da phat hién su hoat
dong cta Oct4 trong cac té bao ung thu (Monk,
Holding, 2001; Shushan et al, 1993; Tai et al,
2005). Te bao gbc va té bao ung thu c6 mot dac dlem
chung rét quan trong la- chung déu c6 kha nang sinh
san lién tuc, ma cac té bio binh thuong khac khéng
¢6 (Trounson, 2004).

Tu phat hién nay, mét 6 nha khoa hoc cho réng
Oct4 c6 thé lién quan va 1a cdu tra 16i cho su hinh
thanh va phét trién bénh ung thu (Suo et al., 2005).
Néu ching ta tim dugc cach ngin chan sy sao ma va
dich ma clia gen Oct4 & t& bao ung thu hoic té bao
tién ung thu thi s& ¢6 thé 1a mét budc tién quan trong
trong viéc phong chéng va chira tri ung thu. Ngoai
ra, viéc st dung Oct4 nhu la mdt marker cho viéc
nhan dang cac thubc, cac hoat chit cé kha nang
phong chdng hay chira tri ung thu ciing s& 1a rit hiru
ich (Tai et al., 2005).

Hoat chit SBVN tach chiét va phan lap tir cay
Ban chi lién Viét Nam (Scutellaria barbata D. Don)
la mot hoat chét tiém nang, da dugc chimg minh c6
hoat tinh phong chéng ung thu in vitro trong cic
nghién ctru trude ddy cia ching t6i (B3 Thi Thao et
al., 2005; Thao et al., 2005). Hoat chit SBVN c¢6
danh phap hoéa hoc la 6,11-dibenzoyloxy-8,13-
epoxy-7-hydroxy-3(4)-cleroden-15,16-olide va co
cAu tric hoa hoc nhu sau:

Cin ¢t vao mdi lién quan caa gen Oct4 véi cin
bénh ung thu, ching t6i budc ddu nghién ciru tac
déng cua hoat chit SBVN dbi véi hoat dong phién
ma cua gen Oct4 thong qua su 6 mat clia sin phdm
mRNA cla gen ndy trén dong té bao ung thu P3X-
Agl8 nudi cdy-in vitro. Duéi day la két qua nghién
clru cua chiing toi.
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Hinh 1. CAu tric héa hoc clia hoat chat SBVN.

NGUYEN LIEU VA PHUGNG PHAP

Té bio

Dong té bao myeloma chuét P3X-Agl8 (do GS.
M Pezzutp, Trudng Pai hoc Tong hop Purdue, Hoa
KV cung cip) duge str dung cho nghién ctru.

Hoat chit nghién ciru

Hoat chit SBVN tinh sach duoc pha trong
Dimethyl sulfoxide (DMSO) 10% & 5 ndng do thi
khac nhau 1a 40 pg/ml; 20 ug/ml; 10 ug/ml; 5 ug/ml
2,5 pug/ml va duge thém vao mdi trudng nudi cay té
bao (10 pl/giéng).

Phirong phap nudi ciy té bao P3X-Ag18 in vitro

Té bao P3X-Agl8 duoc nudi ciy dudi dang hdn
dich trong mdi truong nudi cdy RPMI-1640 cb bd
sung 10% FBS, 1% PSF, 10% Sodium pyruvat
(GIBCO). Té bao dugc cdy chuyén sau 3 - 5 ngay
véi ti 18 (1:3) va nudi trong ta 4m CO, & diéu kién
37°C, 5% COs.

Bang 1. Danh sach cac cap mdi.

D3 Thi Thao et al.

Phwong phap tich chiét RNA tdng sb cé sir dung
Trizol kit clia Qiagen

Thu hoach té bao bing ly tim (néu & dang hén
dich) hodc loai b6 mdi truong nudi cay do1 v&i cac
dong té bao & dang don 16p; Pha mang té bao, dung
giai (lysation) bang Trizol trong 5 p}lut Thém 0,2 ml
chloroform/1 ml Trizol d4 ding; Lac manh trong 15
gidy va dé & nhiét d6 phong trong 2 - 3 phit; Ly tim
mau 5 phat & 12.000 x g, 4°C; Chuyén dich chira
RNA & pha trong sang mot eppendorf méi; Thém
mét luong twong Umg Isopropanol lanh véi lugng
dich chira RNA; Két tia RNA tir hén dich & trén
trong 1 h hodc lau hon & —20°C; Ly tdm thu RNA &
toc do tbi da trong 15 phit & nhiét d6 phong; Loai bo
triét dé dich ndi va thu cin RNA; Rua cin bang 500
ul ethanol 70%, ly tim & toc do i da trong 10 phut;
Loai bo triét dé ethanol va thu cin RNA mong
muén; Lam khé nhanh cdn RNA rdi hoa tan béng 30
- 50 pl nude khir ion RNAse free hodc nude ¢6 xutr ly
Diethyl Pyrocarbonate (DEPC); Cit miu & < —70°C
cho t6i khi can dung.

Phan &rng Reverse Transcriptase PCR

Phan Ung RT-PCR dya trén nguyén tic cia
chudi phan img PCR (Polymerase Chain Reaction),
trong d6 c6 s dung enzyme phién ma nguoc
(Reverse Transcriptase) ¢6 kha ndng su dung RNA
lam khuén tong hop DNA. Phin tng RT-PCR gém
hai giai doan chinh la giai doan tdng hop cDNA tir
mMRNA nh¢ tac dung cla enzyme phién ma nguge va
giai doan téng hop DNA duéi tac dung cia DNA
polymerase.

Thanh phén phan tmg RT-PCR: Mix reaction
(25 ply; Template (20 pl); Primer F (1,5 pl); Primer
R (1,5 pl); Mix enzyme (1 pl); H,O (16 ul). Téng
thé tich 1a: 50 pl.

Chu trinh nhiét (30 chu ki): 45°C (30 phut);
94°C (2 phut); 94°C (20 gidy); 45°C (30 gidy); 72°C
(1 phat); 72°C (8 phut); 4°C (o).

Méi nhan ban gen Oct4 chudt Mou OCT4F: 5'- CTCGAACCACATCCTTCTCT -3
Mou OCT4R: 5'- GGCGTTCTCTTTGGAAAGGTGTTC -3’
Mbi nhan ban gen B-tubulin chuét TubF: 5'- GGAACATAGCCGTAAACTGC -3
TubR:

5- TCACTGTGCCTGAACTTACC -3'
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- Phan tng Real-Time PCR (RT- PCR)

Phan tng Real-Time PCR dugc thuc hién véi 3
mau: miu dbi chimg 4m M10 (DMSO10%), mau M8
(str dung SBVN tac dong & ndng do 20 pg/ml), mau
MS (sir dung SBVN téc dong & ndng do 2,5 pg/ml).
M3i phan g tién hanh trong téng thé tich 20 ul,
bao gdbm 2 pl DNA khuén, 1 pl mbi mdi, 0,4 ul Taq,
2 wl buffer, 2 pl dNTP, 2 pi LC FastStart
DNAMaster™™ SYBR Green 1 (10X) va 9,6 pl H,O
v6 tring. Chuong trinh phan tng Real-Time PCR
gdm 1 buée bién tinh & 95°C trong 5 phut, sau d6 14
45 chu ky 95°C trong 5 gidy, 58°C trong 5 gidy va
72°C trong 10 gidy véi tbe db gia nhiét (temperature
ramp) 14 20°C/s. Trong qua trinh khuéch dai nay,
cuong do tin hiéu huynh quang phat ra dugc do tai
diém cudi pha gén moi ctia méi chu ky. Tiép theo la
giai doan phéan tich dudng cong nhiét dé néng chay
(melting curves analysis) bao gém hai bu6c: Ha
nhiét do xubng 65°C trong 30 gidy dé cac mach don
DNA gin lai v6i nhau, sau d6 nang dan nhiét 46 1én
dén 95°C voi tbc do gia nhidt 1a 0,2°C/s. Tin higu
huynh quang phat ra dugc do lién tuc & bude séng
530 nm. Cudi cing 1 giai doan lam mét hé théng
(cooling) tai 40°C trong 30 gidy.

Ngoai ra, cac phuong phap nghién ciru dung
trong sinh hoc phdn tr nhwe phan (ng chuodi
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Polymerase (Polymerase Chain Reaction - PCR),
Phuong phap dién di DNA trén gel agarose cling
dugc st dung trong nghién ciu cia ching toi
(Sambrook, Russel, 2001).

KET QUA VA THAO LUAN

Tac déng cia hoat chit SBVN dén hoat ddng ciia
gen Oct4 théng qua phin 1ng Reverse
Transcriptase PCR

Té bao ung thu thf: nghiém dugc dua vao cac
giéng Vol mat do 3. 10* tb/giéng va dwa vao ti 4m
CO, dé 6n dinh trang thai trong vong 1 h. T1ep theo,
hoat chit SBVN duoc dua vao cac giéng té bao & cac
nong d6 thir khac nhau va Iap-lai 3 lan. Luong RNA
téng sb duoc thu nhén, tach chiét, tinh sach sau 24 h,
48 h thi nghiém va diéu chinh ndng dé cho xap xi
bang nhau & cac miu thi nghiém. Tiép d6, doan gen
Oct4 va gen P-tubulin (gen d6i chimg vi la gen
housekeeping) duoc tdng hop nho phan tmg PCR va
phan tmg RT-PCR véi khuoén mau 1a phan tr mRNA
thu duoc va dwoc kiém tra két qua bang phuong
phéap dién di trén gel agarose. Két qua thi nghiém tim
hiéu tac dong cua SBVN dbi v6i hoat dong phién ma
cia gen Oct4  trén t& bao myeloma P3X- Ag18 va
duoc thé hién trén hinh 2 va hinh 3.

Hinh 2. Dién di d4 san pham RT-PCR thé hién anh hudng clia SBVN dbi voi hoat dong ciia gen Oct4 trén déng té bao P3X-

Ag18 sau 24 h thir chat.

bp

1
R
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Hinh 3. Dién di db san pham RT-PCR thé hién anh huong ctia SBVN dbi véi hoat ddng clia gen Oct4 trén dong té bao P3X-
Ag18 sau 48 h thtr chét. 1: Marker DNA 100 bp cla hang Fermentas; 2, 4, 6, 8, 10 12: San pham RT-PCR cla gen dbi
chting B-tubulin nhan tir cac mau RNA trong wng la: d6i chirng (DMSO10%) céc ndng dd thir chét khac nhau 40 ug/mi; 20
ug/ml; 10 ug/ml 5 pg/ml va 2,5 ug/ml; 3, 5, 7, 9, 11, 13: San phdm RT-PCR ciia doan gen Oct4 nhan tlr cac mau RNA
twong tng 1a: dbi chieng (DMS010%), cac ndng dd thir chét khac nhau 40 pg/ml; 20 pg/ml; 10 pg/ml; 5 pg/ml va 2,5 ug/mi.
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Két qua trén cho thiy: gen dbi chimg B-tubulin
d4 hoat dong 6n dinh trong sudt qué trinh nghién ciru
va ¢ hoat dong phién mé dé cho san phim RNA ¢
tAt c4 cic miu nghién ctru. Gen Oct4 & miu ddi
chimg (DMSO010%) cling hoat déng binh thuong sau
24 h thi nghiém, sau 48 h hoat dong cia gen nay
giadm di nén chi cho mdt bang dién di mo.

Sau 24 h, hoat chat nghién ciu SBVN di phan
nao tac dong dén hoat déng cua gen Oct4. Tai ndng
dd thir chit cao nhét 40 pg/ml, gen Oct4 da bi tac
dong va khong thiy co san phdm phién mi RNA
twong (mg do vay khong thdy c6 bang dién di. Tai
cac néng d6 thir chat giam dén, 46 dam tang dén cua
bang dién di cho théy tdc ddng cia hoat chét dén
hoat dong cua gen Oct4 ciing giam dan. Tuy nhién, &
nong d6 10 pg/ml (giéng 9) lai thdy xuét hién mot
bang dién di dam hon khi so v&i cac ndng dé thip
hon. Pay la hién tuong can ¢6 thi nghiém tiép tuc dé
c6 loi giai thich hep 1y.

Sau 48 h, tac ddng cua hoat chdt nghién ciru
SBVN lén hoat déng cua gen Oct4 da thé hién: Tai
cac ndng do thir cht 40 pg/ml; 20 pg/ml; 10 pg/ml;
S pg/ml, san pham RNA cua gen Octd4 di khéng
duoc phat hién, c6 thé 14 dudi tac dong cia hoat chat
SBVN, hoat ddng phién mi cua gen Oct4 da bi wuc
ché. Trong khi d6, tai ndng do thu thip nhét 2,5

P Thi Thao et al.

pg/ml, san phém RT-PCR kiém tra bing dién di di
cho mdt bang m& cho thay gen Oct4 da ¢ hoat dong
phién ma tuy yéu hon so vgi dbi chimg.

Nhu vy, théng qua ky thudt Reverse
Transcriptase PCR, chung t6i da nhén thdy hoat chit
SBVN ¢6 anh huténg dén hoat dong phién mi cua
gen Octd. Pé tim hiéu ki hon, chang t6i d4 tién hanh
khing dinh anh huéng ndy nhd vao phuong phap
dinh lugng twong dbi biang k¥ thuit Real-Time PCR
(RT-PCR).

Téac dong ciia hoat chit SBVN dén hoat dong cia
gen Octd théng qua phuwong phap dinh lwong
twongdéi bing ky thuat Real-Time PCR (RT-
PCR)

Do diéu kién nghién ciru ¢6 han va dua vao két
qua nghién ciru cia phan img Reverse Transcriptase,
chicéd 2 néng d6 SBVN duoc lua cho k¥ thuit nay 1?2
20 va 2,5 pg/ml. Ngoai ra, 1 miu déi chimg duogc.sit
dung 1a DMSO 10%. RNA téng sé duoc thu nhin
sau 48 h xu ly chat. Cac san phém c¢DNA duoc tao ra
to phan \rng Reverse Transcriptase PCR duogc sir
dung 1am khuén cho cac phan tmg RT-PCR. Théng
qua phuong phéap dinh lugng tuong dbi cua ky thuat
RT-PCR, ching t6i tim hiéu tac dong cia SBVN dén
gen dich 1a Oct4 va lén gen dbi chimg la B-tubulin
(housekeeping gene).
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Hinh 4. Khuéch dai gen B-tubulin cia 3 mau nghién cteu M5, M8, M10 bdng phan (rng RT-PCR.

Két qua trén cho thdy, 3 mau gen B-tubulin (ki
hiéu 1a OT5, OT8, OT10) tuong Umg vo6i 3 mau
nghién ctru M5, M8, M10 déu cho hiéu qua khuyéch
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dai tbt, c6 ngudng chu ky (crossing point) xdp xi
bang nhau 14 26,82; 25,80 va 25,89. Nhu véy, gen -
tubulin khéng chiu tc dong ctia hoat chét nghién
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* clru va khéng thay déi kha nang phién ma & tt ca
cac miu nghlen ctru. Két qua nay 1a hop 1y va phu
hop véi két qua ching t6i thu dugc tir thi nghiém
Reverse Transcriptase PCR. Do do, c6 thé sir dung
gen nay nhu la mét gen ddi chimg dé so sanh tac
dong ciia SBVN dén gen Oct4.

Vi két qua trén, ching t61 da sir dung gen B-
tubulin cua tirng méu nghién ciru lam gen dbi ching
nhdm tim hiéu hoat déng phién ma cua gen dich
Oct4 théng qua két qua dinh luong twong déi trén
nén k¥ thuit RT-PCT. Két qua dinh luong tuong dbi
dbi voi gen Oct4 (ky hidu la ATC5, ATCS va
ATCI10) tuong tng voi 3 mﬁu nghién ciru M5, M8,
MI10 duge trinh bay & bang 2.

Tir cac két qua ciia bang 2 c6 thé thiy ring M5
(dugc x1 ly chit SBVN & n6ng d6 2,5 pg/ml), gen
Oct4 (ky hiéu ATCS5) khi so sanh voi gen B-tubulin
(ki hiéu 1a OTS5) d4 c6 su sai khac nhét dinh v& hoat
dong phién ma, cu thé 12 gen Oct4 di bi e ché hoat
dong dudi tac déng cta SBVN khi mac chénh 1énh
nong do 1a 1,46 lan. Ngudng chu ky cia Oct4 la
27,35 trong khi cta B-tubulin chi la 26,81. Tuy
nhién, c6 thé thiy su Gc ché hoat dong nay 1a khong

nhiéu. Két qua nay 1a hop 1y va ciing rat pha hop véi
két qua chung t6i thu duogc tir ky thuat Reverse
Transcriptase PCR & trén khi SBVN chi trc ché dugc
phén nao hoat déng cua Oct4 & nbng d6 2,5 ug/mi. -

Déi voi miu M8 (dwge xir chdt SBVN & néng do
20 pg/ml), gen Oct4 (ky hiéu ATCS8) khi so sanh voi
gen B-tubulin (ky hiéu la OT8) d& cho thdy hoat
dong phién mé bi gidm dang k€ va bi irc ché manh.
Két qua RT-PCR cho thiy & ngudng chu ky 40, gen
Oct4 méi thiy c6 hoat dong trong khi chi sb nay or
gen P-tubulin 1& 27,35 va mic do sai khac vé s
phién ban nhan gen 13 1,88.10* (1,88E4). Nhu vay,
dudi thc dong cia SBVN & ndng db cao 20 pg/ml,
hoat déng ciia gen Oct4 bi trc ché manh trong khi B-
tubulin van hoat ddng binh thudng.

O miu M10 (chi st dung DMSO10% lam dbi
chimg va khong xur Iy SBVN) c6 thé nhén thay,
ngudng chu ky clia Oct4 1a 22,72 trong khi cua B-
tubulin 13 25,80 ddng nghia véi viéc Oct4 di ¢ hoat
dong phién mé sém. Nhu vdy, DMSO di kich thlch
hoat déng cta Oct4. Py 1a mot két qua moi, can
dugc nghién ciru sdu hon nita dé c6 thé khing dinh
vén dé nay.

Bang 2. Két qua dinh lugng tuong déi déi voi gen Oct4 (ki hiéu ia ATCS5, ATC8 va ATC10) théng qua phan trng RT-PCT khi

s0 sanh véi gen dbi chirng B-tubulin.

Cap doi so sanh Tén mau Ngwong chu ky Ty 1€ khac biét
Cap s6 1 OCT-5 26,81 1,46
ATC-5 27,35
Capsbd 2 OCT-8 25,80 1,88 x 10*
ATC-8 40
Cap s 3 OCT-10 25,89 0,11
ATC-10 22,72
KET LUAN PCR va béing phuong phap dinh lugng twong déi trén

Hoat dong phién ma cia gen sur dung lam gen
déi chimg PB-tubulin (housekeeping gene) khong bi
anh hudng bdi SBVN khi nghién ciru bing k§ thuat
Reverse Transcriptase PCR va bing phuong phéap
dinh luong tuwong ddi trén nén k¥ thuit Real-Time
PCR.

Hoat dong phién ma cia gen dich Oct4 ¢6 thay
dbi va bi tc ché dudi tac dong cta hoat chit SBVN
khi nghién ciru bang k§ thuat Reverse Transcriptase

nén k¥ thuat Real-Time PCR. Nhu vy, hoat tinh
chong ung thur ctia SBVN ciing nhu mét phin co ché
hoat dong cua SBVN c6 lién quan dén viéc {rc ché
hoat dong cua gen Oct4 - gen quan trong cua qua
trinh phat trién lién tuc cua té bao gbc cling nhu té
bao ung thu.

Loi cam on: Chung t6i xin chdn thanh cém on GS
J.M. Pezzuto, truomg Dai hoc Hawaii, Hoa Ky di giup
dd chung (61 thee hién cong trinh nghién ciu nay.
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STUDY ON THE EFFECT OF THE COMPOUND SBVN TOWARD THE EXPRESSION
LEVEL OF THE OCT4 GENE BY REAL-TIME PCR TECHNIQUE

Do Thi Thao*, Do Thi Phuong, Nguyen Thi Cuc, Do Khac Hieu, Dinh Duy Khang

Institute of Biotechnology

SUMMARY

The Oct4 gene plays an important role in the developmental and differentiated process of stem cells.
Recently, several scientific studies noted that the Oct4 gene expressed not only in embryonic stem cells but
also in the carcinogenic cells. However, knowledge about the real role and action mode of the Oct4 toward
carcinogenesis remains poorly. In this study, we evaluated the effect of the novel anticancer promising
compound - Scutebarbalactone VN (SBVN) on the expression of the Oct4 gene using in vitro cultured P3X-
Agl8 cancer cells. SBVN were obtained by bioassay-guided fractionation and isolation from the methanol
extract of the Vietnamese medicinal plant Ban-chi-lien (Scutellaria barbata D. Don). The bioassays were used
such as cytotoxic assay, aromatase inhibition assay, COX2 inhibition assay efc. By using Real-Time PCT
techniques for relatively quantification, we studied the effect of SBVN toward the action of Oct4. The results
showed that SBVN inhibited the expression of Oct4 while it did not effect to the action of B-tubulin - the

house keeping gene.

Keywords: Differentiation, Oct4, Reverse transcription, Real-Time PCR, Scutebarbalatone VN, Transcription

factor
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