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TOM TAT

Ung thu va 1a can bénh thuong gap ¢ nir gi6i voi nguyén nhén chinh gdy tir vong la sy ti phat bénh va
khang thudc. Hién nay, nhiéu nghién ciru cho thay ung thu tai phat la do mot lugng nho cac té bao co kha néng
tw 601 mdi va tang sinh chiu trach nhiém. Cac té bao nay dugc goi 1a té bao gbc ung thu do co cic dic diém
gidng vai té bao gde. Vi vay, cac té bao gbc ung thu dugc sir dung lam m6 hinh nghién ctru phuong phap didu
tri méi, cling nhu sang loc thudc. Ching t6i di sir dung dong té bao ung thu vii 4T1 dé phan 1ap té bao goc ung
thu bing phwong phap nuoi khong bam dinh va khong huyet thanh. Cac cum té bao (clone) dugc hinh thanh
sau 10 ngay nudi cay tor mot te bao ban dau. Cac cum té bao nay déu cho thiy kha ning tao khéi u thur cdp
(tumorsphere) cao hon dong té bao ung thu ban dau 4T1. Trong do, 3 clone la D3G5, D3C3 va D4E7 ¢6 higu
qua tao tumorsphere cao (twong tng 31,67%; 36,33% va 35,33%) so voi dong 4T1 & mirc c6 y nghia théng ké
(P<0,05). Ba clone té bao goc phén lap dugc & trén déu thé hién kha ning khang thudc ellipticine va
doxorubicin cao hon gin ba ldn so véi dong té bao 4T1 ban dau (P<0,05) véi gid trj ICso tvong g lan luot 12
2,78 - 3,43 pg/ml va 1,77 - 2,58 pg/mL. Cac dong té bao gbc nay ciing cho thiy sy biéu hién manh cia cac gen

dic trung cua té bao gbe nhu nanog, Sox2.

Tir khoéa: 471, clone té bao, mamosphere, nanog, Sox2, té bao géc ung thu vii, tumorsphere

MG PAU

Ung thu va 14 bénh ung thu thudong gip nhit ¢
nir gidi, chiém 14% trong s cac bénh nhan mic ung
thu méi va chiém 6,8% ca tir vong vi ung thu trong
nam 2014 (National Cancer Institute. SEER Cancer
Statistics Factsheets: Breast Cancer). Mic du cé
nhitng tién bd trong diéu tri cho bénh nhan ung thu
va, nhung cé dén 70% bénh nhan bj tai phat bénh,
day la nguyén nhan gay to vong do ung thu vu
(Colleoni et al., 2004). Trong qua trinh nghién ctru
va phan tich khéi u, cac nha khoa hoc da phat hién
c6 mot quan thé nho té bao c6 kha niang khoi phat
ung thu véi dac tinh tang sinh va tu ddi méi, nhitng
té bao nay dugc goi 1a té bao gbc ung thu (Cancer
stem cells, CSCs) (Dick, 1997 Reya et al., 2001)
Cac nghién ctru cling chi ra rang chc té bao gbc ung
thu dugc phat hién ¢ cac khéi u 4c tinh: Nao, tuyen
tién liét, tuy, gan, rudt ket, dau va co, khéi u ph01 va
da (Colleoni et al., 2004; Aparicio et al., 2007,
Glinsky, 2007; Li et al., 2007; Prince et al., 2007
Ceder et al, 2008; Eramo et al, 2008;

Vinogradov, Wei, 2012). Céc té bao gbc ung thu vii
lan dau tién dwoc xac dinh bai Al-Hajj ef al., (2003)
khi tiém cac té bao ung thu va & ngudi vao chudt
(SCID) va phat hién ra rang chi c6 mot sd it cac té
bao ung thu vi ¢6 kha ning hinh thanh cac khéi u
maéi. Céc t& bao nay 1a cac té bao co biéu hién CD44
va khong hodc biéu hién CD24 & muc thip
(CD44"/CD24 ™). Céc nha khoa hoc ciing da nhan
thdy rang 95% dén 96% cac té bao tach tir khéi u v
khoi phét tir cac dong té bao ung thu c6 thé nhan
nudi dugc trong didu kién khong bam dinh, khong
huyét thanh va c6 kha ning tao khdi té& bao
(mamosphere) 1a cac té& bio co CD44"/CD247""
(Dontu et al., 2003; Ponti et al., 2005; Calvet et al.,
2014). Mit khéc, CSCs duge chimg minh 1a tham gia
vao sy tién trién cua khéi u, di can va khang thudc,
do @6 1a dich diéu tri trong bénh ung thu. Vi vay, aé
thuc hién duoc cac nghién ctru vé té bao goc ung thu
cing nhu sang loc tim kiém ligu phap diéu trj thi
viéc phén lap quan thé CSCs rit quan trong. CSCs ¢6
mdt trong ca kho1 u in vivo va mot s6 dong té bao
ung thu nudi cdy in vitro. Tuy nhién & trong khéi u,
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ti 18 té bao gdc ung thu rat thap, chi khoang 0,05 dén

1% khéi u (Li ef al., 2012;Yu et al., 2012a;Yu et al.,
2012b) va viéc phan lap gap nhleu khé khan do ban
chat khong ddng nhat ctia té bao trong khdi u, su
khac biét v& gen, vé thanh phan biéu mé cua cac miu
mo bénh nhan.

Nguoc lai, & mot ) dong té bao ung thu nudi
cdy in vitro s& khong co bit ky t& bao gbc binh
thuong gy kho khan cho qua trinh phan lap. Hon
nira, viéc phan lap te bao goc ung thu tir cac dong té
bao ung thu nudi cdy s& dé dang tach roi, phan lap
trong didu kién nudi binh thuong, cho thdy 1a mot
ngudn thay thé hap dan aé nghién ctu CSCs. Tuy
nhién, dén nay chi mot 50 dong té bao duoc ghi nhan
tiém nang phan lap té bao gbc ung thu nhu HT-29,
H460, H23, HTB-58, A549, 4T1, SUM 159 (Ho et
al, 2007; Fillmore, Kuperwasser, 2008). Vi vay,
trong khuon khé nghién ciru nay ching toi sir dung
dong té bao 4T1 lam ddi tugng dé phan lap té bao

Bang 1. Trinh tw mdi st dung trong thi nghiém RT-PCR.

D6 Thi Phuong et al.

géc ung thu tiém nang.

VAT LIEU VA PHUONG PHAP
Vit liéu
Dong té bao ung thu v 4T1 duge mua tir Ngan

hang t¢ bao Hoa Ky (American Type Culture
Collection- ATCC, Manassas, VA, USA)

Mbi truong nudi ciy DMEM, DMEM/F12,
huyét thanh phoi bo (FBS), khang sinh gentamicine,
bFGF, EGF,  3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide (MTT), Ellipticine,
Doxorubicin dugc mua tir Hang Sigma (St. Louis,
MO, USA), Dimethyl sulphoxide (DMSO) duoc
mua tir Hang Scharlau (Germany). Chai nu6i cay, dia
nuoi cdy té bao 6 giéng, 96 giéng va di ia nudi cay 96
giéng khong bam dinh dugc cung cdp boi Hing
Corning (Oneonta, NY, USA).

Gen Trinh tw méi Kich thwéc doan
Nanog Forward 5-AACCAAAGGATGAAGTGCAAGCGG-3 190
Reverse 5-TCCAAGTTGGGTTGGTCCAAGTCT-3 190
Sox2 Forward 5-GGTTACCTCTTCCTCCCACTCCAG-3 193
Reverse 5-TCACATGTGCGACAGGGGCAG-3 193
GAPDH Forward 5-AACTTTGGCATTGTGGAAGG-3’ 223
Reverse 5-ACACATTGGGGGTAGGAACA-3’ 223
PHUONG PHAP t tang truéng bFGF 10 ng/mL, EGF 20 ng/mL dé

Nudi cay té bao in vitro

Dong té bao ung thu 4T1 dwoc nudi cdy trong
mbi truong nudi cdy thich hop véi thanh phan kém
theo gdm 2 mM L-glutamine, 10 mM HEPES va 1,0
mM sodium pyruvate, ngoai ra b sung 10% huyét
thanh phdi bo (fetal bovine serum, FBS). Té bao
duogc cdy chuyén sau 3-5 ngay véi ty 18 (1:3) va nudi
trong ti 4m CO, & diéu kién 37°C, 5% CO,.

Phin lip té bao géc dwa trén hiéu qudi tao
tumorsphere

Té bao ung thu v 4T1 duge nudi trong gleng
voi ti 16 1 té bao/giéng trong diéu kién nuéi cy
khong bam dinh va khong c6 huyét thanh. Thi
nghiém dugc thyc hién nhu sau: st dung Trypsin-
EDTA tach t& bao 4T1 khéi chai nudi cdy; Thém
mdi trudng va tron déu té bao dé tao thanh hdn dich
té bao dong nhit; Pém té bao bing budng dém
Neubauer va pha lodng té bao trong moéi trudng
DMEM/F12 khéng huyét thanh, dugc bd sung nhan
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dat dugc ndng d6 1 té bao/100 uL moi trudong/giéng.
Sau 7 dén 10 ngay nudi cdy, té bao dugc quan sat
dudi kinh hién vi soi nguge. Chi c6 té bao gdc ung
thu méi co thé sdng s6t va nhan 1én tao thanh khdi té
bao trong didu kién nuéi cdy khong bam dinh va
khong c¢6 huyét thanh. Té bao ¢ nhiing giéng nay
duoc thu lai dé thuc hién cac thi nghiém tiép theo
(Shi — cang Yu et al., 2008).

Nudi cdy tao khéi ¢ bao thir cdp (sphere formation assay)

Té bao 4T1 nudi trong cac giéng cua dia nudi
chy c6 bé mit khong bam dinh trong méi truong
DMEM/F12 khéng huyét thanh, duoc bd sung nhan
t6 tang truong bFGF 10 ng/mL, EGF 20 ng/mL. Moi
truong duoc thay sau 2 - 3 ngay nudi céy Sau 10
ngay, té bao gdc s& hinh thanh cac kh01 té bao hinh
cau duoc goi la tumorspheres. Dé tach té bao ra khoi
khdi tumorspheres, khi té bao duoc ly tim 5 phut &
200 g, sau d6 thém trypsin vao can té bao va u trong
ta 4m trong 5 phut. Sau khi thém 2 ml DMEM/F12,
tumorspheres duoc tich ra bang cach tron nhe nhang
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va truc tiép chuyén vé didu kién nudi ciy
tumorspheres (Shi — cang Yu et al., 2008).

Phép thir tao dong té bao (colony assay)

Phuong phép nay duoc st dung dé danh gia kha
ning tuy 1dm méi cua té bao trong diéu kién in vitro
(Cao et al., 2011). Hai tram te bao dugc tach tur
tumorsphere sau 7 ngay nudi cdy dugc dua vao dia
nudi cay 6 gleng c6 chira méi truong DMEM véi
10% FBS va 50 pg/ml gentamicine. Sau 7 ngay nudi
cdy, loai bé moéi trudng. Té bao dwoc cb dinh va
nhu¢m trong dung dich chtra 20% ethanol, 3,7%
formaldehyde va 0,2% crystal violet. Kha nang tao
cum (trén 70 té bao) dugc xac dinh thong qua ti 1€
cum hinh thanh tir t& bao tumorsphere so véi té bao
nudi cdy bam dinh.

Xic dinh khd ning nhan lén ciia té bao

Dé danh gia sy nhan 1én cta té bao ciing nhu tac
dong ciia cac mau thir dén sy nhan 1én cua té bao,
phuong phap MTT ((3-(4,5-dimethyl-2- thiazolyl)-
2,5-diphenyl-2H-tetrazolium bromide) (Mosmann T.,
1983) dugc st dung vdi cac bude sau: Té bao duge
nudi trong dia 96 giéng; Mau thir duge thém vao
giéng nubi céy v6i cac ndng do khac nhau; Sau 2
ngay nudi cay, 20 pL MTT (5 mg/mL) dugc thém
vao moi trudong nudi cdy va u trong tu arn 37°C;
Enzyme trong ti thé cuia nhitng t& bao séng sot s&
chuyén héa MTT thanh formazan khéng bi hoa tan
trong moi truong nudi cdy; Sau 4 h, loai bo moi
truong sau d6 thém 100 pL DMSO dé hoa tan
formazan hinh thanh va doc két qua bang hé thong
ELISA microplate reader (BioTek, Winooski, VT,
USA) & budc song 490 nm dé xac dinh gia tri OD
(optical density) ctia cac giéng. Phan trim trc ché té
bao séng dugc tinh theo cong thic: (1 - (ODpiy
e/ OD s cmmg)) x 100. Trong d6: ODppiu the 18 mat do
quang cua giéng thu mau elhptlcme ODgéi chimg 12
mat do quang cua giéng ddi chung am (DMSO

10%). Gia tri ICs 1a gia trj cho thiy nong do chat wrc
ché duge 50% su phat trién va tang sinh cua té bao
ung thu in vitro dwgc tinh toan bang phan mém
Tablecurve 2Dv4.

Thi nghi¢m RT-PCR (reverse transcription-PCR)

RNA tong s6 ctia quan thé té bao gdc ung thu va
tir t¢ bao 4T1 dugc phan lap bang bo kit RNAeasy

Bang 2. Két qua phan Iap té bao gbc ung thw tir dong 4T1

Mini Kit (Qiagen, Valencia, CA). RNA duogc sao
chép ngugc bang SuperScript First-Strand Synthesis
System (Invitrogen, Carlsbad, CA,
http://www.invitrogen.com) cho phan tng RT-PCR
st dung bo mdi dic hiéu cho cac gen Nanog, Sox2
(Bang 1). Gen ndi chuin GAPDH ciing duoc si
dung 1am d6i chimg trong thi nghiém nay. Dé kiém
tra, cDNA thu dugc sau khi chay PCR duoc dién di
trén gel agarose 2%. Hinh anh dién di dugc phan tich
bang phin mém Image J.

KET QUA VA THAO LUAN

Kh ndng tao khéi té bao hinh cdu ciia dong té bao 4T1

Dic tinh cua té bao gbc ung thu 1a kha ning tao
thanh 1 cum té bao tir mot té bao ban dau trong moi
truong khong huyét thanh va khong bam dinh. Vi
vay dé phan lap dugc té bao gbc ung thu, t& bao
4T1 dugc tich bang Trypsin-EDTA va pha lodng
t6i han dé dugc ndng d6 1 té bao/ giéng. Sau 10
ngay nuoi cay, té bao duoc quan sat dudi kinh hién
vi, s6 giéng té bao nhan Ién tao thanh cum té bao
dugc ghi nhan. Két qua & bang 2 cho thiy trong
tong s6 5 dia thi nghiém c6 07/480 giéng (1,458%)
¢6 té bao don 1¢ phat trién thanh cum té bao (Hinh
1). Cum té bao phat trién & giéng nay duoc goi la
cac clone va dugc dit tén 1a D1F6, B3D3, B3G5,
b4H4, b4C3, D4E7, B5SF6.

Dic tinh ty lam mdi 1a dac tinh quan trong cua te
bao goc ung thu. Trong nhiéu nghién cuu, nudi cay
tao tumorsphere 1a phuong phap quan trong dé phéan
lap té bao gbc ung thu ddc biét 1a tir cac mo ung thu.
Theo Bao et al., (2013), ti 1& té bao gdc ung thu chi
chiém tir 0,05 - 1% khdi u. Ti 1¢ nay thuong cao hon
khi phéan 14p tir cac dong té bao ung thu nudi cay
Theo Charafe-Jauffret ez al., (2009) c6 khoang 2% té
bao SP (side population) dugc phan lap tir dong té
bao MCF7. Wang et al., ciing da phan 1ap t& bao gbc
ung thu tor dong té bao 4T1 dya trén marker bé mit
CD44"/CD24", két qua cho théy ti 18 té bao biéu hién
marker CD44°/CD24 dat trén 6,4%. Theo Kruger et
al,, (2006) c6 khoang 2,21% té bao gbc ung thu phan
lap duoc tir dong té bao 4T1 bang phuong phap
nhuém Hoechst 33342, cao hon so véi két qua ching
t6i dat dugc bang phuong phép tao tumorsphere.

Dia thi nghiém 01 02 03 04 05
Sb giéng c6 chira clone 1 0 2 3 3
Tén giéng (clone) D1F6 - P3D3:D3G5 D4H4:D4C3;D4ET D5F6
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A B
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Hinh 1. Sy nhan 1én clia 1 té bao tao thanh khéi té bao tai cac thoi diém khac nhau; A: sau 0 ngay, B: sau 5 ngay, C: sau
10 ngay nudi cay, D: té bao 4T1 nubi cay dang bam day (d6 phong dai 40X).

Khd ning hinh thanh khéi té bao 3D

Khi ning duy tri, tao thanh khdi t& bao 3D
(tumorsphere) 14 dic diém quan trong dé danh gi4 kha
nang ty 1am méi cua té bao gbe ung thu. Do d6 cac
dong té bao (clone) thu & trén dwoc tiép tuc cdy
chuyén, nudi cdy trong méi truong CSCs trén bé mat
khoéng bam dinh. Kha ning tao khdi t& bao 3D ciia
céc té bao trong timg dong dwoc thé hién qua hinh 2.

Két qua cho thay kha ning hinh thanh khéi té

bao 3D ciia cac dong déu cao hon so véi dong té bao
4T1 ban dau. Tuy nhién mirc d6 hinh thanh khéi té
bao 3D cua cac dong cé sy sai khac nhau. Cu thé 1a
dong D1F6, B3D3, D4H4, D5F4 c6 kha nang hinh
thanh khdi té bao 3D thip (dudi 15%) trong khi d6
cac dong D3G5, P3C3 va P4E7 6 hidu qua tao khdi
té bao 3D cao trén 30% (twong Gng la 31,67%,
36,33% va 35,33%). Vi vay, 03 dong B3G5, b3C3
va D4E7 duge lwya chon dé tiép tuc nhan 1én, tao
luong té bao 16n cho cac thir nghiém tiép theo.
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Hinh 2. Kha nang hinh thanh khéi té bao 3D tir 7 clone thu tir thi nghiém tao dong

Xdc dinh sw phdt trién ciia té bao

Kha nang phat trién cia té bao tir cac dong trén
dugc nghién ctru va so sanh voi sy phat trién cua té
bao ung thu v 4T1. Cu thé 1a 1x10° té bao duoc dua
vao cac giéng cua dia 96 giéng va nudi trong 9 ngay.
Phép tht MTT duogc sir dung dé xac dinh su phat
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trién cua t€ bao qua cac thoi di€ém nghién ciru.

Két qua trén hinh 3 cho thiy t& bao 4T1 phat
trién rdt chdm trong méi trudng nudi cdy cia té bao
gbc. Té bao thude cac dong D3G5, DAC3 va D4E7
déu phat trién tot ké tir ngay thi 05 cia qué trinh thi
nghiém. Dong D4C3 cho thay sy nhan 1én tét hon so
v6i 02 dong con lai véi P<0,05.
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Hinh 3. Sy phat trién clia té bao tai cac thdi diém khac nhau thong qua gia tri OD.

Xdc dinh khd ndng tao cum té bao (colony)

Kha nang tao cum cua cic dong té bao nghién
clru so véi té bao 4T1 ban diu sau 10 ngay nudi ciy
dugc thé hién qua hinh 4. S6 cum hinh thanh & cac
giéng chtra té bao géc phén 1ap duoc 1a 89,33 £ 8,50
B3G5), 93,67 £ 6,11 (b4C3) va 76,00 + 8,19

(D4E7) cao hon hiéu qua tao cum & cac giéng chua
té bao 4T1 (24,33 + 7,09 cum) ¢ mirc c6 ¥ nghia
thong ké (P<0,05). Trong mot s6 nghién ctru khac
trén thé gidi, hidu qua hinh thanh cum cta té bao gdc
ung thu thuong cao hon so véi té bao ung thu phén
lap tir ca mb ung thu ciing nhu tir cac dong té bao
nudi cdy (Rao et al., 2013).
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Hinh 4. Kha n&ng hinh thanh clone tir cac dong té bao gbc ung thu da thu nhan va ti té bao ung thw v 4T1.

Xdc dinh khd ndng khéng thuéc

Kha nang khang thudc 1a mét trong cac dic diém
cua t€ bao goc ung thu. Vi thé, cac clone té bao goc
phan lap dugc tién hanh xac dinh tic dong cua

ellipticine va doxorubicin (Bang 3). Két qua cho thiy
cic t& bao gbc phan lap duoc déu khang voi
ellipticine va doxorubicin so véi dong t& bao 4T1
ban diu & mirc c6 ¥ nghia théng ké (P<0,05). O
ndng d6 10 pg/mL, ci ellipticine va doxorubicin déu

419



lrc ché manh sy phét trién cua té bao. Tuy nhién, khi
noéng d6 thudc thir giam thap hon (2 pg/mL), kha
nang gay doc cua cac thuoc trén déu giam manh &
céc dong té bao gde so véi té bao 4T1 ban diu.

Céc nghién ctru chi ra ring kénh van chuyén
ABC (ATP-binding cassette), v6i khd nang bom
loai bo nhiéu loai thuc gy doc té bao, c6 mirc do

D& Thi Phuong et al.

biéu hién cao trén té bao gdc ung thu. Do d6 té bao
gbc ung thu thudng ¢ dic tinh khang thudc (Chen
et al., 2013). Theo Kruger et al., (2006), té bao gbc
ung thu phan lap tir dong té bao 4T1 thé hién rd
tinh khang thudc v6i doxorubicin. Trong nghién
clru nay, cac clone té bao phan lap dwgc da thé hién
1& sy khang thude.

Bang 3. Gia tri ICs, ctia ellipiticine va doxorubicin trén cac clone t& bao gbc ung thw vi va trén té bao ung thw vi 4T1.

Noéng do % trc ché té bao phat trién
(ng/mL) o .
Ellipticine Doxorubicin

B3G5 b4C3 b4E7 4T1 B3G5 b4C3 b4E7 4T1
10 105,32 99,63 88,35 97,68 99,36 93,41 99,57 103,65
2 40,41 35,27 46,78 65,73 50,17 53,78 45,51 73,61
0.4 16,54 23,75 13,25 35,67 15,33 24,38 18,97 45,63
0.08 3,72 11,59 7,42 15,71 5,63 10,27 13,47 10,64

2,78 £ 3,43 ¢ 2,71+ 0,89 £ 2,21+ 1,77 % 2,58 £ 0,58 £
ICso 0,29 0,62 0,18 0,06 0,32 0,16 0,33 0,04

Suw biéu hién ciia myt so gen xdc dinh ddc tinh ciia
té bao goc va té bao goc ung thw

Cac gen Oct4, Nanog, Sox2 dong vai tro quan
trong trong qua trinh hinh thanh, phat trién va di cin
ctia khéi u cling nhu duy tri déc tinh cta té bao gbc
nhu kha nang tu lam méi, déc tinh da tiém nang cua
té bao goc. Su biéu hién cia nhiing gen ndy ciling
gop phan ngin chin sy biét hoa cua té bao goc
(Anfei ef al., 2013). Nhiéu nghién ciru da chi ra rang
Sox2 va Nanog 1 nhimng dau 4n quan trong cia té
bao gbc ung thu ciing nhu qua trinh tién trién cta
ung thu (Chen ef al., 2012). Két qua RT-PCR (Hinh

4T

b4c3

Sox2 —P»

Nanog

GAPDH—p

5) cho théiy su biéu hién manh cua Sox2 va Nanog &
ba quan thé té bao D3G5, P4C3 va DP4E7 khi so
sanh voi dong té bao 4T1. Quan thé té bao D4C3 thé
hién murc d6 biéu hién gen Sox2 manh nhat, muc do
biéu hién gen Sox2 cua quan thé nay gap 7,35 lan so
voi dong té bao 4T1. Mirc d¢ biéu hién gen Sox2 cua
quan thé P4E7 yéu nhit trong 3 quan thé trén, gip
3,60 lan so v6i dong té bao 4T1. Tuong ty nhu vay,
mirc d6 biéu hién gen Nanog & cac quan thé té bao
phan lap dugc cao hon so véi dong 4T1 va theo thir
tu 12 P4C3>D3G5>D4E7. Nhimng két qua nay cho
thdy cac dong té bao phan lap dugc da thé hién rd
dic tinh cua té bao gdc ung thu.

D4E7 b3G5

Hinh 5. Két qua RT-PCR céc gen mang tinh gbc va gen ndi chuan clia cac quan thé té bao nghién ctru va clia dong t& bao 4T1.
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Ba quan thé té bao gdc ung thu D3G5, P4C3 va
D4E7 di dugc phan lap tir dong té bao ung thu va
4T1 trong diéu kién moi truong khong huyét thanh
va khong bam dinh. Ti 1é hinh thanh cym té bao la
07/480 giéng (1,458%) sau 10 ngay nudi cdy tir mot
té bao ban dau. Kha ning tao khdi té bao 3D ciia cac
dong cao hon dong té bao ung thu vi 4T1 ban dau
(P<0,05), trong d6 dong D3G5, B3C3 va D4E7 ¢o6
hiéu qua tao khdi t& bao 3D cao trén 30% (twong (g
12 31,67%; 36,33% va 35,33%). Cac dong té bao goc
phén lap dugc déu thé hién kha nang khang thudc
ellipticine va doxorubicin cao hon gin ba lan so véi
dong té bao 4T1 ban dau (P<0.05) véi gia tri ICs
tuong g 1an lugt 1a 2,78 - 3,43 pg/mL va 1,77 -
2,58 pg/mL. Cac té bao gbc ung thu phan lap dugc
cling cho thdy sy biéu hién manh cua cac gene dic
trung cua té bao gbc nhur nanog, Sox2.

Loi cam on: Ching toi xin cam on sw ho tro kinh
phi ciia dé tai nghién ciru cdp co s6, ma s6 CS16-02
cua Viéen Cong nghé sinh hoc, Vién Han ldm Khoa
hoc va Cong nghé Viét Nam.

TAI LIEU THAM KHAO

Aparicio LA, Espinosa JC, Campelo RG, Veiga FG, Prado
SD, Gallego GA (2007) Prostate carcinoma and stem
cells. Clin Transl Oncol 9(2): 66-76.

Calvet CY, André FM, Mir LM (2014) The culture of cancer
cell lines as tumorspheres does not systematically result in
cancer stem cell enrichment. PLoS One 9(2): €89644.

Cao L, Zhou Y, Zhai B, Liao J, Xu W, Zhang R, Li J,
Zhang Y, Chen L, Qian H, Wu M (2011) Sphere-forming
cell subpopulations with cancer stem cell properties in
human hepatoma cell lines. BMC Gastroenterol 11(1): 71.

Ceder JA, Jansson L, Ehrnstrom RA, Ronnstrand L,
Abrahamsson PA (2008) The characterization of epithelial
and stromal subsets of candidate stem/progenitor cells in
the human adult prostate. Eur Urol 53(3): 524-31

Clevers H (2011) The cancer stem cell: premises, promises
and challenges. Nat Med 7: 313-319.

Colleoni M, Viale G, Zahrich D, Pruneri G, Gentilini O,
Veronesi P, Gelber RD, Curigiano G, Torrisi R, Luini A,
Intra M, Galimberti V, Renne G, Nolé F, Peruzzotti G,
Goldhirsch A (2004) Chemotherapy is more effective in
patients with breast cancer not expressing steroid hormone
receptors: a study of preoperative treatment. Clin Cancer
Res 10(19): 6622—6628.

Dontu G, Abdallah WM, Foley JM, Jackson KW, Clarke
MF, Kawamura MJ, Wicha MS (2003) In vitro propagation

and transcriptional profiling of human mammary
stem/progenitor cells. Genes Dev 17(10): 1253—-1270.

Eramo A, Lotti F, Sette G, Pilozzi E, Biffoni M, Di
Virgilio A, Conticello C, Ruco L, Peschle C, De Maria R
(2008) Identification and expansion of the tumorigenic
lung cancer stem cell population. Cell Death Differ 15:
504-514.

Fillmore CM, Kuperwasser C (2008) Human breast cancer
cell lines contain stem-like cells that self-renew, give rise
to phenotypically diverse progeny and survive
chemotherapy. Breast  Cancer  Res  10(2):  R25.
doi:10.1186/bcr1982.

Glinsky GV (2007) Stem cell origin of death-from-cancer
phenotypes of human prostate and breast cancers. Stem
Cell Rev 3(1): 79-93.

Ho MM, Ng AV, Lam S, Hung JY (2007) Side population
in human lung cancer cell lines and tumors is enriched with
stem-like cancer cells. Cancer Res 67(10): 4827-4833.

Li C, Heidt DG, Dalerba P, Burant CF, Zhang L, Adsay V,
Wicha M, Clarke MF, Simeone DM (2007) Identification
of pancreatic cancer stem cells. Cancer Res 67: 1030-
1037. Ponti D, Costa A, Zaffaroni N, Pratesi G,
Petrangolini G, Coradini D, Pilotti S, Pierotti MA,
Daidone MG (2005) Isolation and in vitro propagation of
tumorigenic breast cancer cells with stem/progenitor cell
properties. Cancer Res 65(13): 5506-5511.

Prince ME, Sivanandan R, Kaczorowski A, Wolf GT,
Kaplan MJ, Dalerba P, Weissman IL, Clarke MF, Ailles
LE (2007) Identification of a subpopulation of cells with
cancer stem cell properties in head and neck squamous cell
carcinoma. Proc Natl Acad Sci 104: 973-978.

Rao GH, Liu HM, Li BW, Hao JJ, Yang YL, Wang MR,
Wang XH, Wang J, Jin HJ, Du L, Chen Q (2013)
Establishment of a human colorectal cancer cell line P6C
with stem cell properties and resistance to chemotherapeutic
drugs. Acta Pharmacol Sin 34(6): 793—-804.

Vinogradov S, Wei X (2012) Cancer stem cells and drug
resistance: the potential of nanomedicine. Nanomedicine
(Lond) 7(4): 597-615.

Li Y, Kong D, Ahmad A, Bao B, Sarkar FH (2012)
Pancreatic cancer stem cells: Emerging target for
designing novel therapy. Cancer Lett

Yu C, Yao Z, Jiang Y, Keller ET (2012a) Prostate cancer
stem cell biology. Minerva Urol Nefrol: 64(1):19-33.

Yu Y, Ramena G, Elble RC (2012b) The role of cancer
stem cells in relapse of solid tumors. Front Biosci (Elite
Ed) 4:1528-1541

Shi-cang Yu, Yi-fang Ping, Liang Yi, Zhi-hua Zhou, Jian-
hong Chen, Xiao-hong Yao, Lei Gao, Ji Ming Wang, Xiu-
wu Bian (2008) Isolation and characterization of cancer
stem cells from a human glioblastoma cell line US87.
Cancer Lett 265: 124—134.

421



D6 Thi Phuong et al.

CHARACTERIZATION OF BREAST CANCER STEM CELLS ISOLATED FROM 4T1
CELL LINE CULTURED IN VITRO
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Institute of Biotechnology, Vietnam Academy of Science and Technology
SUMMARY

Breast cancer is the most common cancer in women of which the main causes of death are its relapse and
drug resistance. Recently, researchers clarified a small population of cancer cells holding the abilities of self-
renewal, unlimited propagation responsible for tumor progression, metastasis, therapy resistance, and tumor
recurrence. These cells are termed as cancer sterm cells (CSCs), possessing characteristics of stem cells. Thus,
cancer stem cells have become to be a potential target for cancerous drug discovery. They can be used in a new
research model for establishing novel therapy as well as sreening new compounds that target CSCs. In our
studies, we isolated cancer stem cells from 4T1 cell line using serum-free medium and non-adherent culture
surface. Those CSCs clones were formed after 10 culturing days from 1 initial cell. The clones could initiate
subtumorsphere better than 4T1 cells themselves. There were 3 selected clones named as B3G5, BP3C3 and
D4E7 which had mammosphere formation efficiency over 30% (31.67%, 36.33%, and 35.33%, respectively).
These clones showed the significant withstanding against ellipticine and/or doxorobicin stronger than that of
4T1 cells (P<0.05). The ICs, values (inhibition of cell growth at 50%) of elliticine was 0.89 + 0.07 pg/mL and
of doxorobicin was 0.58 + 0.04 pg/mL toward 4T1 cell growth while those values were 2 - 3 folds higher in
our isolated cancer stem cell clones (P<0.05). Those clones also exhibited strong expression of several typical
genes of stem cells such as nanog and Sox2.

Keywords: 471, cancer stem cell, cell clone, mammosphere, nanog, Sox2, tumorsphere
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