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Hiéu qua trc ché cac dac tinh ung thu cua PLX4720
trén dong t€ bao melanoma A375M.
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Tém tit: Dot bién BRAF’F do gdc aspatic acid bi thay thé bai gbc valine xuét hién rat thuong
xuyén (trén 60%) trong cic trudng hop ung thu t& bao hic sic td - melanoma. Vi vy BRAF duoc
xem nhu 1a mot trong nhung phén tu dich phuc vu cho nghién cuu co ché phét sinh melanoma
cling nhu phat trién thudc. Gan ddy, nhiéu loai thudc da dugc san xuét va thir nghiém voi muyc dich
1a diéu hoa biéu hién bat thuong cua phin tir BRAF. Trong sé nay PLX4720 1a mot trong sb cdc
loai thudc méi nhat duoc thir nghiém va dem lai mot s6 tin hiéu lac quan trong vi¢c diéu tri. Tuy
nhién van chua c6 nhiéu nghién ctru vé tic dung cia ching trén cdc dong t& bao melanoma khéc
nhau. Vi vy trong nghién ctru nay ching toi tap trung khao sat kha ning wc ché cdc dic tinh ung
thu ctia PLX4720 trén dong té bao melanoma A375M. Két qua nghién ctru cho thdy PLX4720 c6 kha
ning tic ché manh sy ting sinh, kha nang hinh thanh khéi u va kha ning di cin cia dong té bao nay.

Keywords: Ung thu té bao hic t6, A375M, BRAF, PLX4720.

1. Giéi thigu

Ung thu héc séc to (melanoma) mac du chi
chiém ti 1¢ khoang 10% nhung né 1a nguyén
nhén giy ra téi hon 80% truong hop bénh nhan
t&r vong do ung thu da [1, 2]. 0 Viét Nam, theo
s6 liéu théng ké cua Vién da lidu Quéc gia thi
cich day hon 10 niam khéng c6 nhiéu truong
hop bénh nhan méc phai bénh nay, tuy nhién, tir
niam 2007 dén nay sé luong bénh nhan di va
dang tang 1én rat nhanh. O My, s liéu thong ké
nam 2010 cho thidy c6 mdi nim c6 khoang
69.000 truong hop bénh nhan ung thu hic sic
t6 & giai doan di can, va gan 50.000 truong hop
0 nhiing giai doan sém dugc phat hién [3, 4].
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V6i thyc té nhu vay nhung vi nhitng khé khin
trong viéc nghién ctru co ché di cin cua té bao
ma cho dén nay van chua c6 loai thudc nao thuc
sur ¢6 hiéu qua cho viéc diéu trj [3 -5].

Céc két qua nghién ctru ¢ muirc do phan tur
trén thé gidi trong nhitng nam gan day da phat
hién ra sy biéu hién bat thuong ctia mot sd phan
tr dong vai tro quyét dinh trong viéc phat sinh
va phat trién ung thu da. Dot bién BRAFV600E
do goc aspatic acid bi thay thé boi gbc valine
xuét hién rt thuong xuyén (trén 60%) trong cic
truong hop ung thu melanoma [6, 7]. Vi vay
BRAF dugc xem nhu 1a mét trong nhiing phan
tr dich phuc vu cho nghién ctru co ché phat
sinh ctia melanoma ciing nhu phét trién thudc
[6,7].

Tir nhitng két qua thuc nghiém nay, mot s6
thudc diéu tri dd dwgc san xuét va duoc thir
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nghiém véi muc dich 12 diéu hoa biéu hién cua
céc phan tir ¢6 biéu hién bét thuong d6. Trong
s6 nay PLX4302 1a mot trong nhiing loai thudc
méi nhéat duoc thir nghiém. PLX4302 c6 kha
ning tc ché sy dot bién cta phén tir B-Raf, va
dem lai mot sd tin hiéu lac quan trong viéc diéu
tri ung thu té bao hic sic t6 - melanoma. Céc
két qua thi nghiém trong diéu tri melanoma &
muc do invitro va invivo va déu cho két qua rat
kha quan [8, 9]. Gan ddy, sau nhidu nim nghién
ciiu va thtt nghiém, PLX4302 da dugc FDA
(My, 2011) va Health (Canada, 2012) chting
nhan c6 thé str dung trong trong 1am sang dé
diéu tri bénh nhan melanoma cé mang dot bién
B-RAFY*® gjai doan cudi [10, 11]. Gan day,
mot dang dong phdn khic cua PLX4302 Ia
PLX4720, (c6 tén theo IUPAC la: N-(3-(5-
chloro-1H-pyrrolo[2,3-b]pyridine-3-carbonyl)-
2,4-difluorophenyl)propane-1-sulfonamide),
cling dang dugc thir nghiém. Cac két qua ban
dau ciing cho thidy PLX4720 ciing c6 tic dung
kha twong ty nhu PLX4302 [12, 13].

Tuy nhién & c6 c¢6 thé duge sir dung rong
rdi hon hay st dung két hop voi PLX4302 céan
c¢6 nhiéu thi nghiém invitro trén nhiéu dong té
bao khic nhau nhim dénh gid chinh xdc kha
nang cua dang dong phan nay. Vi thuc té cho
thdy hiéu qua dleu tri cia bat ki loai thudc nao
cling phy thudc rat nhidu khong chi vao dang
ung thu ma con vao loai té bao ung thu dich.
Trong trudng hop ung thu melanoma ciing
khong c6 ngoai 1€. Vi vay nghién ctru tic dung
ctia thude 1én timg loai té bao cu thé ciing goép
phan quan trong trong viéc danh gia ding mirc
hiéu qua ctia mot loai thudc ndo d6 va xa hon 1
tim ra nhirng phan tir dich khac nhau nham ting
cao kha ning diéu tri bénh. D3 c6 nhiing
nghién ctru vé hiéu qua tic dung cua PLX4720
lén cic dong té bao melanoma nhu WM35,
WM146, WM1205Lu [12 - 14]..., tuy nhién van
chua c6 nghién ctru nao vé tic dung ciia né 1én
dong té bao A375M. Vi vdy trong nghién ciru
nay chung toi tap trung khdo sat tic dung trc
ché mot s6 dic tinh ung thu cia PLX4720 trén
dong té bao melanoma A375M.

2. Phwong phap nghién ctiru

2.1. Nuéi cdy té bao: Phuong phap nudi cip
dva theo theo phwong phép nudi cay duoc mo
ta trong bai bdo ctia Thang ND va cong su [15].
Té bao ung thu hic sic to A375M nhan duoc tir
phong thi nghiém y sinh, khoa Khoa hoc su
song, truong Pai hoc Chubu, Nhat ban. Té bao
dugc nudi trong mdi truong DMEM
(Dulbecco’s ModiWed Eagle’s Medium) chtra
10% FBS (Fetal Bovine Serum), 1 %
penicillin/Streptomycin, va 4 ¢ nhi¢t d¢ 37 °C
trong til On nhiét c6 cung cap 5 % CO2.

2.2. Thi nghiém khdo sdt sw tang sinh ciia té
bao: Phuong phép thi nghiém dya theo phuong
phdp da dugc mo ta trong bai bdo cliia Yajima
va cOng su [16]. Té bao duoc nudi céy trén dia-
6-giéng trong 24 gid. Sau d6 dung dich thude
(5uM) dugc thém vao mdi trudng nudi cdy va
té bao tiép tuc dugc nudi cdy trong 72 gio. Tiép
theo té bao dugc xtr li véi dung dich formalin
10% trong 1 gid va nhudém mau bang dung dich
tim tinh thé (CV) 0.1 % trong 1 gid. Sau d6 té
bao d3 dugc nhudm tim tinh thé duoc hoa tan
trong dung dich sodium dodecyl sulphate (SDS)
0.1% va tién hanh do d6 hip thu 4nh sing ¢
budc séng 595nm bing may so mau UV-VIS.
3.3. Thi nghiém kiém tra nang lyc hinh thanh
cum té bao cua té bao (cum té bao formation
assay): Sau khi té bao duoc nudi ciy trong 72
gi0 trong mdi trudng cd chira hodc khong chira
thudc, 1ay ra 2.5 x 10* t& bao cho vao 2ml méi
truong DMEM chtra 0.36 % agarose (dung dich
agarose mém). DS nhe nhang hdn hop agarose
nay 1én bé mit agar cing. (Agar climg dugc tao
ra bang cdch hoa tan agar vao trong méi trudng
DMEM dé c¢6 ndng do agar 0.72%, dung dich
nay s& dong cing lai ¢ nhiét do 37°C). Tiép
theo té bao duoc nudi trong 3 tuan. Sau d6 cic
cum té bao hinh thanh trén bé mat phan cdch
agar—agarose va trong agarose s& dugc dém
dusi kinh hién vi.

2.3. Thi nghiém khdo sdt toc dg di chuyén
xdm ldn ciia té bao: Phuong phdp thi nghiém
dya theo phuong phap da dugc mo ta trong bai
bdo cua Jiang va cong su [18]. Té bao duoc
nudi cdy trong moi truong DMEM 10% FBS
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voi su ¢6 hodc khong c6 mat cua thuoc 5uM)
trén dia-6-giéng cho tdi khi s6 lwong té bao san
sinh ra bao phu toan bd bé mat dia. Dung dau
tip cia pipet vach 1én trén bé mit dia mot
dudng ngan céch, tiép tuc nudi té bao trong 22
gio tiép theo. Tién hanh do khoang cdch ma té
bao da di chuyén xam lan.

2.4. Thi nghiém khao sdt kha nang di can
xdm ldn ciia té bao: Phuong phdp thi nghiém
dya theo phuong phap da dugc mo ta trong bai
bdo cua Thang ND va cong su [17]. Sau 10 gio
nudi cy trong méi trudng DMEM thiéu dudng
chét (chi chtra 0.5% FBS), té bao duoc chuyen
sang nudi trong mdi truong DMEM chia 10%
FBS véi su c¢6 hodc khong c6 mit cia thude
(5uM) va tiép tuc dugc nudi trong 72 gio. Ly
2x10° té bao c6 trong 300 pL modi trudng
DMEM chita 0.5% FBS rdi cho vao giéng
Boyden (khoang trén) véi kich thudc 16 day
giéng 12 8 pm (ddy giéng dwoc phu mot 16p mot
16p méng matrigel). Sau d6 giéng Boyden
duge dat vao dia-24-giéng (khoang dudi), mdi

bPC PLX4720-1.0 (uM)

UPLX47205.0

PLX4720-2.5

giéng chira 600 ul méi truong DMEM 0.5%
FBS c¢6 thém cic yeu t6 phat trién. Hé Boyden
nay duoc 0 trong ti 6n nhiét 37°C trong vong
12 gid. Sau d6 céc té bao di chuyén qua 16
gleng Boyden va xudn hién & mat phia dudi cta
giéng s& dwoc nhudm mau bang hematoxylin-
eosin hodc bang tinh thé tim va dém sb luong
dudi kinh hién vi.

3.5. Thi nghiém khao sdt kha nang hinh
thanh khoi u ciia té bao: Phuong phdp nay
nham danh gi kha ning phat trién khoi u ca té
bao invitro, va dugc mé ta chi tiét trong bai bdo
cua Thang ND va cong sy [17]. Sau khi té bao
dugc nudi trong mdi truong RPMI trong 24 gid
¢6 hodc khdong c6 mat cia thude SuM), léy ra
2.5%x104 té bao va tron v6i 2 ml dung dich agar
mém 0.36% trong mdi trudng RPMI. D) nhe
lén bé mit cia agar cimng (chira 0.72% agar
trong moi truong RPMI) va tlep tuc nudi cay
trong vong 3 tudn. Céc khéi té bao dugc hinh
thanh cé duong kinh 16n hon 50 pm s€ dugc
dém duéi kinh hién vi soi ngugc.

So Twong te bao song
(ti 16 so vdi doi clnng)

PLX4720-10 (uM)

Hinh 1. Anh hudng doc tinh ctia PLX4720 1én té bao ung thu A375M.
* va ** khac biét c6 y nghia (p<0.05 va 0.01) so voi doi chung.

3. Két qua va thao luan
3.1. PLX4720 gady dgc té bao ung thir A375M.

Chiing toi tién hanh thi nghiém ddnh gi4
kha ning giy doc té bao ung thu A375M cua
PLX4720 & cac néng d0 khac nhau, tur 1.0, 2.5,
5.0 va 10.0 uM. Két qua & hinh 1 cho thay ro su

anh huong ciia PLX4720 1én su chét ciia té bao
phu thude vao néng d6 su dung. 0 n6ng d6 10.0
uM, PLX4720 c6 kha ning gdy chét 50% té bao
sau 24h. O cdc nong do thap hon doc tinh cua
PLX4720 ciing thap hon, & nong d6 1uM hau
nhu khong anh hudng, & ndng 5uM c6 sy anh
huéng r5. Dya vao két qua thi nghiém nay,
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chuing t6i chon PLX4720 é,néng dd 5uM cho
céc thi nghiém nghién ctru tiép theo.

3.2. PLX4720 irc ché kha nang tang sinh ciia té
bao ung thw A375M.

Két qua khao sit su ting sinh cua té bao
A375M dugc trinh bay ¢ trong hinh 2. Sau 4
ngay nudi cdy, sé lugng té bao ting 1én gap
5.92 lan d6i véi truong hop dbi chimg, trong

9 _
[]ec
8 |
A PLX4720
S6 B
luong
ISR G |
te bao
taing ° -
sinh (ti 4 |
1€so |
voi doi ,
chimg) =
0

khi d6 dbi voi truong hop té bao dugc nudi cay
trong mdi truong cd su hién dién cua SuM
PLX4720, s6 lugng té bao chi ting 1én 1.88 1an.
Xu ly thong ké s6 liéu cho théy su khac biét c6
¥ nghia trong sy ting sinh cua té bao giita
truong hop ddi ching va truong hop cé xur ly
bang PLX4720. Céc két qua nay cho thay
PLX4720 c6 kha niang c ché manh sy ting
sinh ciia té bao ung thu A375M.

—

Ngay 0

MNgay 4

Hinh 2. PLX4720 trc ché kha ning ting sinh cuia té bao melanoma A375M.
* khéc biét c6 ¥ nghia (p<0.05) so vadi doi chung.

BC - 22hrs

Bl X4720* 0Oh

PL¥4720:- 22hrs

Hinh 3. T4c dong ctia PLX4720 1én toc do di chuyén xam I4n cta té bao A375M.
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3.3. PLX4720 lam giam t6c dg di chuyén xam
lan cua té bao ung thu A375M.

Tiép theo ching toi tién hanh khao st anh
huéng ctua PLX4720 1én toc d6 di chuyén xam
14n cua té bao. Két qua khao sét dugc biéu dién
nhu trong hinh 3. Phan tich két qua cho thay
sau 22h, PLX4720 lam giam toc do di chuyén
xam l4n cua té bao A375M khoang 1,7 lan. Xir
ly thong ké sb liéu ciing cho thdy su khic biét
¢6 ¥ nghia trong téc d6 di chuyén xam lan cua
té bao dbi chimg va té bao duge xir 1y trong
mdi truong cé PLX4720. Céc két qua nay cho
thiy PLX4720 c6 kha nang tic ché manh sy di
cin cia té bao ung thu.

3.4. PLX4720 ke ché di can ciia té bao thong
qua e che kha nang di chuyén xam lan.

Tiép dén chiing toi tién hanh danh gid anh
huéng ciia PLX4720 1én kha ning di chuyén
xam 14n cta t& bao. Két qua thi nghiém duoc
trinh bay nhu & trong hinh 4 cho thiy PLX4720
lam giam kha ning di chuyén xan 1im cua té
bao A375M 5.7 lan. Nhu ching ta da biét, kha
ning di chuyén xam 1an cua té bao 1a mot trong
nhitng dic tinh quan trong nhat cua té bao thé
hién kha nang di can cta ung thu [19 - 21]. Véi
két qua dat duoc ching to rang PLX4720 c6 tic
dung rat 16n trong viéc uc ché hoac lam cham su
phét trién cia ung thu trong cc giai doan cudi.

7 Til¢ so lugng té bao xam lan (so

61 d6i chimng)

=%

Bc FLX4720

Hinh 4. Anh hudng ctia PLX4720 1én kha ning di chuyén xam l4n cia té bao A375M.
% khac biét c6 y nghia (p<0.01) so v&i dbi chimng.

Sé lugng cum té bao
hinh thanh

BC PLX4720

Hinh 5. Anh huéng ctia PLX4720 Ién kha nang hinh thanh khdi u in-vitro cia té bao A375M.
**_ khéc biét c6 y nghia (p<0.01) so vdi doi ching.
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3.5. RLX4720 trc ché kha nang tgo cum 1é bao
cua té bao ung thu A375M.

Cuing véi kha nang di chuyén xam lan, kha
ning hinh thanh khéi u ciing 12 mét déc tinh rat
quan trong khic cua ung thu di can [19 — 21].
Khi cic té bao ung thu theo dong mau tdi cic
mo co quan cdch xa md khéi phat, thi kha nang
hinh thanh cum té bao gidp chiing tao thanh
nhing khéi u thir phat.

Vi vay chiing tdi ciing tién da tién hanh
khéo sat hidu qua trc ché kha nang hinh thanh
cum té bao cua té bao ung thu A375M, cic cum
té bao c6 kich thudc 16n hon 100pum duge dém
dudi kinh hién vi. Két qua thi nghiém duoc
trinh bay nhu trong hinh 5 cho thiy PLX4720
lam giam kha ning hinh thanh cum té bao cua
té bao A375M 6.88 lan. Phén tich thong ké s6
liéu cho thdy sy khic biét c6 y nghia vé kha
nang hinh thanh cum té bao cia té bao A375M.

4. Két luan

Ung thu di cin 1a nguyén nhan dan t6i tir
vong cia bénh nhan. Kha ning di chuyén xam
1an va kha nang hinh thanh khoi u cta té bao Ia
nhitng dic tinh quan trong nhét trong viéc ddnh
gid kha ning di cin cua té bao ung thu [19 —
21]. Céc két qua thi nghiém invitro cho thiy
PLX4720 c6 nhiéu dic tinh gidng nhu dang
ddng phan cua né 1a PLX4302 trong viéc rc
ché cic dac tinh ung thu cta té bao. Dudi tic
dung cta thudc PLX4720 c6 thé s& lam cho té
bao ung thu A375M trai qua nhiing bién dbi
trong h¢ gene, lam kich hoat hay trc ché cic con
duong truyén tin hiéu ndi-ngoai bao [12, 13], su
thay d6i vé muc do biéu hién cta cic phan tu
lién quan va két qua la dan t6i sy suy yéu kha
nang di can cua té bao thong qua sy lam gidm
kha ning di chuyén xam lan, kha ning hinh
thanh héi u ciing nhu kha nang tang sinh cua té
bao [19 — 21]. V&i nhitng két qua dat dugc cho
thdy c6 sy phit hop véi mot so két qua nghién
ctru ciia cdc nhém nghién ciru khéc trén thé gidi
[8, 9, 13, 14] va diéu nay cho phép ching toi
tiép tuc dat ra nhitng muc tiéu nghién ciru sau
hon vé tic dung ciia PLX4720 nay trén kha

ning diéu tri khong chi riéng ung thu da dang
melanoma ma doi vdi cac loai ung thu khac
trong tuong lai.
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Study the Inhibition Effect of PLX4720 on Metastatic Ability
of Melanoma A375M Cell Line

Nguyen Dinh Thang
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Abstract: BRAF'** mutation is due to the fact that the aspatic acid residue is replaced by the
valine residue and it appears very frequently (over 60%) in the case of melanoma, an aggressive skin
cancer type. Therefore, BRAF is considered as one of the potential target molecule for studying of
mechanism of melanoma progression and drug development. Recently, many drugs have been
produced and tried in regulating of abnomal expression of BRAF'** molecule in melanoma. Among
these, PLX4720, one of newest drugs, has been studied and showed some optimistic signals in
treatment of BRAF-mutation-related melanoma. However, this is still a very limit study focusing on
effects of this drug on different melanoma cell lines. Thus, in this research, we have concentrated in
investigating of the effects of PLX4720 in cancer characteristics of A375M melanoma cell lines. Our
results showed that PL.X4720 is capable of strongly inhibiting the proliferation, of forming tumor and
of having metastasis of this cell line.

Tir khéa: Ung thu té bao hic t5, A375M, BRAF, PLX4720.



