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NGHIEN CUU KHA NANG PANH DAU TE BAO UNG THU PAI TRUC TRANG (HT-29)
CUA TO HQP VAT LIEU NANO CHUA ION PAT HIEM Tb** VOI KHANG THE KHANG
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TOM TAT

Cong nghé nano 13 mot céng nghé chii chét mang lai nhidu tmg dung quan trong trong nghién ciru y sinh.
Cac lantanit kich thudc nano c¢6 d6 on dinh cao, d& ché tao va hoat hoa bé mat, trong d6 c6 vt liéu nano chira ion
Tb*" ¢6 trién vong 16n. Bén canh do, té bao gbc ung thu (CSCs) lién quan tryc tiép dén sy khang thudc, di cin,
ung thu tai phét... Vi thé, CSCs dugc xem 14 dich hudng t6i cho viée nghién ciru, tim kiém céc lidu phap diéu tri
ung thu hiéu qua hon. Phén tir glycoprotein xuyén mang t& bao - CD133, 1a mét trong nhimg déu 4n phén tir
(marker) thuong xuét hién trén bé mit CSCs. Trong nghién ciru nay, khang thé khang dac hiéu CD133 dugc to
hop v&i vat liéu nano chira ion d4t hiém Tb*" va 1 véi dong té bao ung thu dai tryc tring ngudi (HT-29) nhim dénh
gia kha ning danh ddu CSCs va kha ning phét quang ciia vét lidu nano chira ion Tb*" trong didu kién in vitro. Két
qua cho thdy cac thanh nano chira ion dAt hiém Tb*" dugc ché tao bing phuong phap thiy nhiét c6 do dai
khoang 300 - 800 nm, dwdng kinh khoang 40 - 50 nm, co ciu triic dang hexagonal ciia terbium phosphate
monohydrate, phat quang ving mau xanh. Cac thanh vat liéu nano Tb* TbPO,@Silica-NH, ciing cho thiy da
duogc boc va lién hgp hoa bé mat vat lidu bﬁng silica, hoat hda béng amino-silane. T4 hop nay dugc cong hop
thanh cong voi khang thé don dong khang CD133. Két qua la t6 hop CD133+TbPO4@Silica-NH, cho thdy co
kha ning danh diu té bao ung thu HT-29 va phat quang manh khi quan sat bang kinh hién vi huynh quang.

Tiwr khoa: CD133, té bao ung thu géc ung thu (CSCs), ung thu dai truc trang, HT-29, nano dat hiém, TbPOy,,

TbPO4@Slhca-NH2

MO DAU

Do tac dong ciia mdi truong va diéu kién song,
ty 18 mic bénh ung thu ngay mot ting. Nam 2018, tai
Viét Nam, c6 gan 165.000 ca ung thu méi. Khéi u
ung thu thuong 1a tap hop khong ddng nhét cac té bao,
¢6 su khac nhau vé dic diém sinh hoc va kha niang tu
lam méi (Reya et al., 2001). Cac nha khoa hoc gin
ddy da nhan thdy trong khdi u in vivo ciing nhu &
trong quan thé t& bao thudc cac dong t& bao ung thu
¢6 chira mot tap hop nhé duoc goi 1a cac t& bao gde
ung thu (CSCs) (Singh et al., 2003; Kondo, 2007) lién
quan dén khang thudc, di can, ung thu tai phat va anh
huong dang ké dén hiéu qua didu tri ung thu (Gil et
al., 2008). Cac con duong tin hi€u Nocth va Wnt tham

gia vao viéc ty 1am méi cua CSCs c6 lién quan dén
tinh khang thudc. Nhidu bao cdo ciing dd ghi nhéan sy
biéu hién phd bién cua cac déu 4n (marker) bé mat
nhu CD133, CD44, CD24 v.v. & CSCs (Charafe-
Jauffret et al., 2009). Chinh vi vay, CSCs hién duoc
xem la dbi tugng dé nghién ctru va tim kiém phwong
phép diéu tri méi, hiéu qua hon cho cin bénh ung thur.

D4t hiém 1a mot loai khoang san dic biét, ing
dung trong nhiéu linh vuc céng nghé k§ thuat cao co
mit & nhiéu nudc tién tién trén thé gisi (Xiong e al.,
2009). Vat lidu nano phat quang chira dat hiém da
duogc tap trung nghlen ctru y sinh hoc. Dic biét, ciu
tric nano mot chidu cua cac hop chat chira ion Tb3
nhu Tb(OH);, TbPO4-H,0, 1a d6i tuong rat hap din
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do chung c6 kha nang phat quang manh ngay trong
mdi trudng nudc (Huong ef al., 2012). Tuy vay, dat
hiém van con it duoc nghién ciru va Gng dung vao
cong nghé y khoa trong hd trg phat hién, diéu trj ung
thu.

Tir nhitng ndm 90 cta thé ky trude, khang thé
don dong da duogc Gmg dung trong chan doan va diéu
tri bénh ung thu. Khang thé c6 thé sir dung truc tiép
trong diéu tri, hodc co thé dugc gin vai cac doc to
tao cac doc té mién dich (immunotoxin), v&i cac
enzyme, hodc cac déng vi phong xa... CD133, con
duoc biét dén dudi tén prominin-1, mot glycoprotein
xuyén mang té bao, 1a mot trong nhitng dau 4n
(marker) dugc nhan théiy xuét hién rét phé bién trén
bé mit nhiéu loai té bao ung thu (Li, 2013). Khi t6
hop xuyén mang, phan tir CD133 ¢ phin b1eu hién
ngoai bao 1a ddu N-terminus, trong kh1 phin nim &
noi bao la d4u C-terminus. CD133 xuét hién & nhiédu
CSCs trong cac dong té bao ung thu nudi cdy in
vitro, nhidu loai ung thu va dang khéi u khac nhau
(gliomas va carcinomas) véi mirc d6 biéu hién khac
nhau. Vi vay, hién nay CD133 dugc st dung nhu 1a
mot khang nguyén bé mat dic trung dé phan lap,
phat hién CSCs (Shackleton, 2010). Viéc td hop
khang thé don dong khang CD133, mot marker bé
mit dic trung cho té bao gdc ung thu, véi td hop vat
liéu nano phat quang tir dat hiém dé danh diu té bao
gbc ung thu 1a mot trong nhimg ¥ twong moi nhim
hd trg trong viéc phat hién, didu tri can bénh thé ky
ndy. Trong nghién ctru cua ching t6i, kha nang danh
déu té bao gbc ung thu tir quin thé té bao ung thu dai
tryc trang ngudi dong HT-29 tir vat liéu nano dat
hiém TbPO,-NH, duoc to hop véi khang thé don
dong khang CD133 ¢ mirc d6 in vitro s€ dugc nghién
ctru va bdo céo.

VAT LIEU VA PHUONG PHAP
Vit liéu nghién ciru
Dong té bao ung thu dai truc trang (HT-29)

dugc cung cip boi GS. Chi-Ying Huang, Pai hoc
quoc gia Yang-Ming, Dai Loan.

Mbi truong DMEM, huyét thanh phoi bo (FBS),
khang sinh (antibiotics-antimycotics), trypsin-EDTA
dugc nhdp tur Invitrogen (Carlsbad, CA, USA).
Khang thé Human CDI133 monoclonal antibody
cong hop FITC (FITC-CD133) va khang thé Human
CD133 monoclonal antibody cung cip bai
Invitrogen (Carlsbad, CA, USA). Cac hoa chat khac
dugc cung cép boi Sigma Aldrich (St. Louis, MO
USA).

428

Lé Nhat Minh et al.

Phuwong phap nudi ciy té bao

Té bao HT-29 dugc nudi cdy trong moi truong
DMEM c¢6 thanh phin kém theo gdbm 2 mM L-
glutamine, 10 mM HEPES va 1,0 mM sodium
pyruvate, ngoai ra bd sung 10% huyét thanh phoi bo
(fetal bovine serum, FBS). Té bao dugc cdy chuyén
sau 3 - 5 ngay voi ty 18 (1:3) va nudi trong ta 4m &
diéu kién 37°C, 5% CO,.

Téng hop vt li¢u nano TbPO,-H,0

Cac thanh nano terbium orthophosphate
monohydrate TbPO4 H,O duoc ché tao bé‘mg phuong
phap thuy nhiét. Quy trinh thi nghiém ché tao nhu
sau: cho Tb(NO;); .5H,0, (Sigma, 99,9%) vao dung
dich NH,H,PO, (Merck, 99%). Hon hop nay duoc
khudy tir trong thoi gian tir 3 - 12 gio. pH cua dung dich
duoc didu chinh trong khoang pH = 1 - 12 bang dung
dich NaOH 10%. Dung dich thu dugc chuyén vao binh
teflon dung trong binh thép autoclave va t nhiét & ché
d6 100 - 200°C tir 20 dén 40 gid. San pham thu duoc li
tAm va rira 3 1an bang dung dich C,HsOH 50%.

Vit liéu thanh TbPO, H,O sau khi tong hop
dugc boc mét 16p silica va hoat hoa bé mat cta céc
hat thong qua sy thuy phan cua tetraethyl orthosilicate
(TEOS) (Aldrich, 99,99%). Dé hoat héa bé mit vat
liu bang cach gin cic nhém NH, ching t6i ding
dung dich 3-aminopropyl trimethoxysilane (APTMS)
(Aldrich). Thoi gian hoat hoa bé mit khoang tir 20
gi dén 60 gid. Mau thu dugc mang di phan tich cau
tric va tinh cht.

Phuwong phap phan tich miu

Hinh thai hoc cta vat liéu dugc quan sat trén kinh
hién vi dién tir phat truong (FESEM, Hitachi - field
emission scanning electron microscopy). Ciu tric cia
vat liéu duoc xac dinh trén hé do nhifu xa tia X
(Siemens D5000 véi A = 1.5406 A, goc nhiéu xa trong
khoang 15° < 20 < 75°). Phé huynh quang cua vét liéu
dugc do trén hé do Horiba Jobin Yvon IHR 320 (USA)
thudc Truong Dai hoc Bach khoa va mot sb mau duoc
do trén hé do Horiba Jobin Yvon IHR 550 (USA).

Phuwong phap té hop khang thé don dong khang
CD133 voi vit liéu nano

Hoat hoa vat liu TbPO4 H,O-
NH2 + glutaraldehyde (50%) lac siéu toc 30 phut. 10
pL khang thé CD133 (clone 13A4, Invitrogen) va 10
uL mau nano (& ph?m trén) dugc hoa trong 200 uL
PBS (pH 7,2) va i 6 37°C trong 30 phat. Sau khi u
khang thé v6i mau nano, hén dich duoc ly tam ¢
6000 vong/phiit trong thdi gian 5 phiit & 4°C, phan
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can thu duoc tiép tuc duoc erIa lai béng OPBS sau dé
hoa lai trong 30 pL PBS. Mau khang thé duogc cat &
4°C trude khi duogce st dung.

Phuwong phap nhudm té bao

Te bao HT-29 dugc dua vao cic giéng cua dia
96 giéng vai nong d6 10000 té bao/giéng va nudi on
dinh trong tu am 37°C, 5% CO, trong 24 gid. Sau do
loai b6 moi truong va c¢d dinh t& bao bing
formaldehyte 10% trong 10 phut & nhiét d6 phong.
Formaldehyte sau d6 dugc loai bo va té bao dugc rira
lai 3 14n bang PBS. 10 uL mau dugc hoa trong 190
pL PBS va duoc dua vao mdi giéng té bao cua dia
thi nghiém. Té bao tiép tuc dugc 1 & 4°C trong 1 gid.
Luong mau khong gin vao t& bao dugc loai bo va
rira lai bang PBS thém 3 lan. Sau d6 100 uL PBS
duogc thém vao cac giéng trude khi té bao dugc quan

IMS-NKL 5.0kV 4.5mm x30.0k SE(M)

Hinh 1. Anh FESEM clia cac méu TbPO,-H,0 dwoc G & 200°C
trong 24 gi¢

Phan tich gidn dé nhiéu xa tia X ciia vt ligu nano
TbPO.H;0

Gian d6 nhidu xa tia X ctia mau TbPO4 H,0 1 &
200°C, 24 gio dugc trinh bay trén Hinh 3. Két qua
phan tich gian d6 nhidu xa tia X cho thdy miu c6 cac
dinh nhiéu xa & tai cac goc 20 :14,7; 20,9; 26,1;
29,9; 32,2; 42,7; 49,6° triung khép véi cac dinh nhidu
xa ciia thé chuin PDF s§ 20-1244 chimg t6 mau
TbPO,-H,0 ¢6 cdu trac pha dang hexagonal cua
terbium phosphate monohydrate.

Phé hupnh quang ciia vit ligu nano TbPO, vi
ThPO (@Silica-NH,

Yéu cau cua vat lidu ding dé umg dung trong
danh dau huynh quang y sinh 1a vat liéu phai phat

sat ¢ kinh hién vi huynh quang Olympus Scan*R
(Olympus Europa SE & Co.KG, Hamburg, DE).

KET QUA VA THAO LUAN

Hinh thai
TbPO4H20

va cau tric cuia vat liéu nano

Hinh thdi cia thanh vit liéu nano ThPO +H,0

Hinh thai hoc cua cac mau dugc quan sat trén
kinh hién vi dién tir phat truong. Hinh 1 trinh bay anh
FESEM cua cac mau TbPO, -H,0 duge ché tao ¢ cac
ché do pH khac nhau pH = 1, 2, 6 dugc u ¢ nhiét do
200°C trong 24 gid. Qua anh FESEM cho thiy vat
liéu c6 dang thanh véi do dai khoang 300 - 800 nm,
duong kinh khoang 40 - 50 nm.

IMS NKL 5. OkV 4.5mm x30.0k SE(M)

Hinh 2. Anh FESEM clia cac mau TbPO,-H,0@Silica-NH,

quang manh sau khi dugc hoat hoa bé mat. Vi vay, dé
khing dinh tinh phat quang cta véat liéu nano
TbPO,.H,O chiing t6i tién hanh do phd huynh quang
ctia mau TbPO, va miu d3 duoc hoat hda hoa bé mat
voi cac nhom -NH,. TbPO,@Silica-NH, Két qua ¢
Hinh 4 trinh bay phd huynh quang cia méu
TbPO, H,O tai pH = 2, u & 200°C, 24 giv va
TbPO,@Silica-NH, dugc kich thich tai budc song 370
nm. Trén két qua do phd huynh quang nhan thdy miu
thu dugc phat quang manh vung mau xanh Ung véi
céc chuyén doi déc trung Dy-"Fs, *Do-'Fs, *Dg-'Fa,
DO— F3 cta ion Tb*" va oén dinh. Tinh chét nay lam
tién dé co so khoa hoc cho viéc tmg dung trong y
sinh. Céc két qua nay phu hop véi nhitng két qua
chung t6i thu dugc trong cic nghién ciru trude do vé
loai vét liéu nay (Huong ef al., 2012).
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Hinh 3. Gian db nhiéu xa tia X ctia mau TbPO,-H,0 tai pH = 2, 0 & 200°C, 24 gio.
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Hinh 4. Phd huynh quang ctia mau TbPO,-H,0 tai pH = 2, i & 200°C, 24 gi& va TbPO,@Silica-NH,.dwoc kich thich tai bwéc

séng 370 nm.

Pinh gia khi ning danh diu té bao HT-29 cia to
hgp CD133+TbPO,@Silica-NH,

Véi phwong phap té hop vat lidu nano voi
khang thé don dong khang CD133 nhu da trinh bay
& trén, chung toi tién hanh danh dau té bao HT-29
v6i td hop vat liéu-khang thé. Két qua thu duogc
cho thiy té bao HT-29 khi nhuém véi cic t6 hop
khang thé khang CD133 di duogc phat hién dudi
kinh hién vi huynh quang (Hinh 5). B4i ching 4m
chua cho thdy hinh anh té bao twong tng. Mau dbi
chung 1a khang thé CD133-FITC c6 d6 phat quang
manh. Té hop CDI133+TbPO,@Silica-NH, (da
chtic ning hoa bé mit) cho thay c6 sy phat quang
manh hon t6 hop CD133+TbPO, (chwa dugc chirc
ning hoa bé mat).
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Hién nay, viéc danh déu té bao géc ung thu rat
duoc quan tim do tm quan trong déc biét cia CSCs
ddi v6i sy di can, tinh khang thudc va tai phat ung thu.
Viéc danh ddu CSCs con gitp tim hiéu co ché gy ra
nhiing dac tinh quan trong ctia CSCs trong cac nghién
clru co ban nham dinh huéng cho viéc tim ra phwong
cach hiéu qua tiéu diét chung dé c6 thé dua ra giai
phap hiéu qua chira tri 1am sang. D6 1a bao cao cia
Kesh K va Banerjee S (2019) vé& viéc su dung
Bey glucose and Bes glutamine dé nghién cru phan
tich dong vat chat trong qué trinh trao ddi chét cta
CSCs. Tuy nhién, viéc sir dung cac yéu td phong xa
dé danh dau thi nhay va rit hiéu qua nhung lai rit doc
hai. Nhu véy, viéc st dung vat liéu nano tir Tb*" 6
hop khang thé khang CD133 ciing c6 thé 1a bugc tién
dAu tién dé tmg dung nhimg dic tinh qui cta nguyén
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t6 dat hiém nay nhu phat quang manh, it doc hai, than
thién sinh hoc vao danh ddu, phat hién va diéu tri
hudng dich d6i voi té bao gdc ung thu. Két qua danh
déu té bao HT-29 cua t6 hgp CD133+TbPO,@Silica-
NH, thu dugc 6 trén 1a khaquan va cho thiy tiém ning

CD133+TbPO,@Silica-NH,

CD133-FITC

-

ng dung dé danh du t& bao ung thu cua vat liéu
nano chira dat hiém. Tuy nhién, ciing can dénh gia va
tdi wu hoa hidu suit to hop khang thé-vat lidu va ché
tao cac vat liéu dang hinh cau Tb’" dé so sanh voi
dang thanh ma ching t6i da thu dugc.

CD133+ThPO,

Poi chirng Am (PBS)

Hinh 5. Hinh anh té bao HT-29 duoc nhuém véi cac mau nghién ciru CD133+TbPO4-NH2; CD133+TbPO4; CD133-FITC
trong 1 h va quan sat béng hé théng kinh hién vi huynh quang Olympus Scan”R (d6 phéng dai 100X).

KET LUAN

Vit liéu nano chira ion dat hiém Tb®" di duoc
tong hop thanh cong voi do dai khoang 300 - 800
nm, duong kinh khoang 40 - 50 nm, c6 cdu tric dang
hexagonal cua terbium phosphate monohydrate, phat
quang viing mau xanh. Cac thanh vt liéu nano Tb**
cling cho thdy da duoc boc va lién hop hoa bé mit
vat liéu bé’mg silica, hoat hoa béng amino-silane. T
hop nay dugc chung t6i cong hgp thanh cong voi
khang thé don dong khang CD133 va thyc hién qua
trinh 4, nhan dang déu 4n bé mat cia té bao HT-29.
Két qua 1a t6 hop CD133+TbPO,@Silica-NH, (da
hoat héa bé mat) di gin va nhan dang duoc té bao
HT-29, ddng thoi cho hinh anh t& bao HT-29 ¢b su

phat quang manh khi quan sat bang kinh hién vi
huynh quang.
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CONJUGATION OF NANOMATERIALS CONTAINING RARE-EARTH ION Tbh** WITH
CD133 MONOCLONAL ANTIBODY AND ITS POTENTIALS FOR LABELING COLON

CANCER CELLS (HT-29)
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SUMMARY

Nanotechnology is the key technology that brings many important applications in biomedical research.
Nanolantanites present high stability, easy fabrication and functionalization. Tb*" ion-containing nanomaterial,
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a specific type of nanolantanites, possess great prospects. In addition, cancer stem cells (CSCs) are directly
related to drug resistance, metastasis, recurrent cancer, etc. Therefore, CSCs are considered as the target for
cancer researching and for discovery of more effective therapies. CD133, a trans-membrane glycoprotein, is
one of the typical markers that are found to appear very commonly on the surface of many types of CSCs. In
this study, CD133 monoclonal antibody (MAb) was cojugated with nanomaterials containing Tb*". The
coupling between fluorescented nanomaterials containing Tb*" jons and CD133 MADb was then incubated with
human colon cancer cells (HT-29) to evaluate its ability to label CSCs in vitro. The results showed that
nanorods containing rare-earth based Tb*" ions which were fabricated by hydrothermal method, present the
length of about 300 - 800 nm and the diameter in range of 40 - 50 nm. The Tb*" nanoparticals also have
hexagonal structure of terbium phosphate monohydrate and green illuminant. Tb*" nanorods were also further
surface silica coated and amino-silane functionalized. This nanostructure was successfully combined with
monoclonal antibodies against CD133 which labelled the surface marker of HT-29 human colon cancer cells.
As a result, the combination of CD133+TbPO,@Silica-NH, (functionalized surface) showed stronger
luminescence than the CD133+TbPO, unfunctionalized combination.
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