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ABSTRACT

Objective: This study aimed to evaluate the mRNA expression of IL6 and key components
of the IL-6 signaling axis in a gemcitabine-resistant cholangiocarcinoma cell line
(TFK1-G28) compared to its parental line (TFK1), to clarify the potential involvement of
IL-6 signaling in chemoresistance.

Materials and Methods: The TFK1-G28 cell line was established through prolonged
exposure of TFK1 cells to gemcitabine. Both TFK1 and TFK1-G28 cell lines were cultured
and treated with various concentrations of gemcitabine for 72 hours. Cell viability and IC,,
values were determined using the MTT assay. The relative mRNA expression levels of IL6,
IL6R, IL6ST, JAK2, and STAT3 were quantified using RT-qPCR, normalized to GAPDH, and
calculated using the 2"-ACt method.

Results: The TFK1-G28 cells exhibited markedly increased resistance to gemcitabine,
with an IC,, value of 20.6 pM—approximately 690-fold higher than that of the parental
TFK1 cells (ICg, = 0.030 pM). RT-gPCR analysis revealed no significant difference in IL6
expression between the two cell lines. In contrast, IL6R expression was nearly 18-fold
higher in TFK1-G28 cells (p < 0.01). Moreover, JAK2 showed moderate but statistically
significant increases (p < 0.05), while STAT3 expression remained unchanged.

Conclusion: The upregulation of IL6R and JAK2 in the gemcitabine-resistant TFK1-G28
cell line suggests that enhanced intracellular IL-6 signaling, rather than elevated IL-6
production, may contribute to chemoresistance. These findings support a potential role
for IL-6 signaling in the development of gemcitabine resistance and provide a foundation
for future studies targeting this pathway in cholangiocarcinoma.

Keywords: TFK1, TFK1-G28, gemcitabine, IL-6 signaling, IL6R, JAK2, RT-qPCR, drug
resistance, cholangiocarcinoma.
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TOM TAT
Muc tiéu: Nghién cttu ndy nhdm danh gia biéu hién mRNA IL-6, IL-6R, STAT3, JAK2 ctia dong té
bao ung thu' biéu mé dudng mat ban dau(TFK1) va dong té bao khang Gemcitabine (TFK1-G28).

D4i twong va phuong phap: Dong té€ bao TFK1-G28 dugc cam (ng khang thudc tir dong
TFK1 théng qua ti€p xuc l&u dai véi Gemcitabine. C4 hai dong té bao dugc nudi cay dong
thdi véi cac nbng do khac nhau clia Gemcitabine trong 72 gid. Nghiém phap MTT dugc sur
dung dé danh gia kha nang séng sot va xac dinh gia tri ICg,, bi€éu hién mRNA clia cac gen
lién quan dén truc tin hiéu IL-6 gdm IL6, IL6R, JAK2 va STAT3 dugc phan tich bang ky thuat
RT-qPCR, chuén héa theo gene ndi chuadn GAPDH va phan tich bang phuong phap 27-ACt.

Két qua: Dong té bao TFK1-G28 cho thay kha nang séng s6t cao hon dang ké sau x( ly vdi
Gemcitabine, vdi gia tri IC4, la 20,6 UM, cao gap khoang 690 lan so vdi dong TFK1 (IC4, =
0,030 pM). Phéan tich RT-gPCR cho thady khéng cé su khac biét dang ké vé biéu hién IL6
gitra hai dong t&€ bao. Tuy nhién, biéu hién IL6R & dong TFK1-G28 tang gan 18 lan so Vvdi
dong TFK1 (p < 0,01). Bén canh d6 JAK2 ciing tdng c6 y nghia théng ké (p < 0,05).

K&t luan: Sutang biéu hién IL6R va JAK2 & dong té bao TFK1-G28 cho théay truc tin hiéu IL-6
c6 thé lién quan dén co ché khang Gemcitabine.

Tir khéa: TFK1, TFK1-G28, Gemcitabine, IL-6, IL6R, RT-qPCR

1. DAT VAN PE

Ung thu biéu md dudng mat (UTBMDM) la mot trong
nhirng loai ung thu dudng tiéu hoa hiém gap nhung
c6 tién lugng rat xau, chi yéu do bénh thudng dugc
phat hién & giai doan mudn va chi cé phau thuat
& phuong phéap diéu tri triét dé. Theo GLOBOCAN
2022, UTBMDPM ghi nhan khoang 115.000 ca mac
mdi va 111.000 ca t&f vong mbi ndm trén toan cau,
chiém khoang 0,6% t8ng s8 ung thu va tl vong do
ung thu [1]. Tai Viét Nam, mac du khéng nam trong
nhém ungthu phé bién nhat, UTBMPM van dugc xem
la loai ung thu c6 ty & s8ng con thap, vdi ty l& méac
va tir vong gan tuong duong nhau [1]. Vi vay, diéu tri
UTBMDM, dac biét & giai doan tién trién khong con
kha ndng phau thuat, hién van la mot thach thirc L6n.

Trong diéu tri UTBMDM ti€én xa, gemcitabine la
thudc hoa tri hang dau, thudong dugc s dung don

*Tac gia lién hé

doc hoac két hgp vdi cac thudc khac nhu cisplatin.
Gemcitabine & mot chat tvong tuw nucleoside, hoat
dong thong qua viéc trc ché téng hgp DNA va cdm
(*ng qua trinh apoptosis & t& bao ung thu [2]. Nghién
clru dét pha cua Valle va cong su (2010) da ching
minh rdng phac dé Gemcitabine-Cisplatin cai thién
dang ké thdi gian séng thém toan bd va thdi gian
song khong bénh tién trién so v&i don tri [3]. K&t qua
nay da dugc xac nhén trong nhiéu nghién ctru sau do
va hién (& tiéu chuan diéu tri quéc té dugc khuyén
cdo bdi cac huéng dan nhu NCCN va ESMO.

Tuy nhién, hiéu qua diéu tri bang gemcitabine con
rat khiém tén, vdéi ty & dap Ung thap va hién tugng
khang thubc ngay cang phdé bién. Co ché khang
gemcitabine da dugc nghién clru trong nhiéu nam,
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chl yéu tap trung vao céc yéu to lién quan dén
dugc dong hoc nhu giam biéu hién enzyme kich
hoat thudc (deoxycytidine kinase), tang hoat déng
enzyme bét hoat (cytidine deaminase), hodc giam
van chuyén thudc qua mang té bao (hENT1) [4] [5].
Tuy nhién, ngay cang cé nhiéu bang chirng cho thay
moi trudng vi mo cuia khéi u va cac tin hiéu viém nhu
IL-6 cling dong vai trd quan trong trong diéu hoa kha
nang khang thudc clia té bao ung thu.

IL-6 la mdt cytokine gay viém da chic nang, dugc
chirng minh cé lién quan dén nhiéu qua trinh sinh
hoc trong ung thu nhu tang sinh, xdm lan, tao mach
va khang diéu tri. IL-6 hoat dong thong qua lién két vai
thu thé IL-6R (dang mang hodc hoa tan - sIL-6R), kich
hoat phirc hgp véi gp130 va khdi dong cac con dudng
tin hiéu n6i bao nhu JAK/STAT3, MAPK hoac PISK/AKT.
Trong nhiéu loai ung thu, IL-6 ¢6 lién quan dén tinh
trang khang hda tri, bao gom ca Gemcitabine. Tuy
nhién, vai trd cu thé clia IL-6 va truc tin hiéu IL-6 trong
co ché khang Gemcitabine cia UTBMPM van chua
dugc lam rd day du, dac biét trén mé hinh té bao.

Xuat phat tir van dé néu trén, nghién clru nay dugc
thuc hién nhdm danh gia biéu hién cla IL-6, IL-6R
va céac yéu t0 lién quan dén truc IL-6 trén dong té
bao UTBMDM khang Gemcitabine (TFK1-G28) so vai
dong ban dau (TFK1). Viéc lam sang td6 mai lién hé
gitta IL-6 va co ché khang Gemcitabine c6 thé gop
phan md& ra cac hudng diéu tri két hgp mdi, huéng
dén cai thién hiéu qua hda tri  bénh nhdn UTBMBDM.

2.DOITUONG VA PHUONG PHAP NGHIEN CU'U
2.1. Déi twgng, vat liéu nghién ciru

Nghién cltu st dung dong t& bao ung thu biéu mé
dudng mat ngudi TFK1 (ATCC® CRL-1830) va dong té
bao TFK1-G28 khang Gemcitabine dugc cdm &ng tir
TFK1 sau ap luc chon loc v&i gemcitabine thoi gian
dai. Thuéc Gemcitabine (tén thuong mai: Gemzar,
200 mg, Eli Lilly, Hoa Ky) dugc dung dé xi ly té bao.
Ty l& séng s6t té bao sau xir ly duge danh gia bang
bo kit MTT (Sigma-Aldrich, m& s6 M5655, Hoa Ky).
DE phan tich biéu hién gen IL6, IL6R, JAK2 va STAT3,
RNA t8ng s8 dugc tadch bang bé kit GenelET (Thermo
Scientific) va chuy&n thanh cDNA bang RevertAid
RT KIT (invitrogen, Hoa Ky). Phan &ng RT-qPCR dugc
thuc hién véi moi dac hiéu, chuan héa theo GAPDH.

2.2. Phuong phap nghién ctru
2.2.1. Ky thudt nubi c8y céc dong té bao ung thu:

Moi truong RPMI 1640, 10% FBS, 1% Penicillin va
Streptomycin (Sigma, Hoa Ky) dugc str dung dé nudi
cay té bao TFK1 va TFK1- G28. Khi té€ bao phat trién
dat dén 70-80% dién tich day chai nudi cay thi té bao
dugc tach khaéi chai nudi cdy bang dung dich Trypsin
EDTA 1X (Sigma, Hoa Ky). Dich huyén phu té bao
dugc ly tdm loai bd méi trudng, thu té bao va diéu
chinh vé nong do 10° té€ bao/mL..

2.2.2. Nghiém phap MTT (3-4,5-dimethylthiazol-2-
yl-2,5 diphenyl tetrazolium bromide): Té bao TFK1
va TFK1-G28 duogc gieo vao dia 96 giéng vai mat do
2.000 t& bao/giéng. Sau 24 gid nudi cdy, cac nhom
diéu tri dugc xr ly Gemcitabine vGi cac nong do tur
0,01 dén 400 pM, trong khi nhém chirng chi thay méi
trudng méi. Sau 72 gio, thuc hién nghiém phap MTT:
100 pL dung dich MTT (5 mg/mL pha trong PBS), v&i
thé tich tuwong &ng bang 10% thé tich moi trudng
nudi ban dau. Bia dugc U & 37°C trong 4 gid dé cho
phép t& bao séng khir MTT thanh tinh thé formazan
khong tan. Sau dé, loai bd dung dich MTT va thém
100 pL dung dich hoa tan M-8910 (DMSO) vao mai
giéng. Pia dugc lac nhe trong 10 phut dé hoa tan
hoan toan tinh thé formazan. Do méat dé quang hoc
tai budc song 490 nm, tinh todn % té bao song: %Ty
& t&€ bao s6ng (%0OD) =(OD nhém diéu tri - OD blank)
/ (OD nhém ching —-OD blank) x 100.

RT-gPCR: RNA tong s6 dugc tach chiét tirté bao TFK1
va TFK1-G28 bang bd kit GeneJET RNA Purification
(Thermo Scientific), téng hgp cDNA tir 1 pg RNA st
dung bd RevertAid RT kit. Thuc hién RT-qPCR véi
céc cap moi dac hiéu cho IL6, IL6R, JAK2, STAT3, va
GAPDH lam nédi chuén. Céac primer dugc s dung
gdm IL-6_F: 5’-ATG AAC TCC TTC AAG ACG GTA-3’;
IL-6_R: 5’-GTC TIT GGG AGT GAT GIT GCT-3’%
IL6-R_F: 5’-AAG GCC ATG GAC AGA AAG AGT-3’;
IL6-R_R: 5’-CTC GTC TTC TGC TCA GTA AGG-3’;
JAK2_F: 5’-CAG ATT TCA GGC CGT CAT TT-3’;
JAK2_R: 5’-ATC CAA GAG CTC CAG TTIC GTA T-3;
STAT3_F: 5’-AGC AGC ATC TTG CCG AGA TA-3’;
STAT3_R:5’-ACACAG ATAAACTTG GTC TTC AGG T-3..

Hb&n hgp phan tng Realtime PCR chita 10 pl Master
Mix c6é Syber Green 2X, 2,0 pyl mau cDNA, 0,5 pl
primer forward, 0,5 pl primer reverse, va 7,0 yl H,0,
chothétich cudi cung la 20 pL. Bién tinh § 95°C trong
10 phat; 40 chu ky khuéch dai cDNA gom: 95°C trong
10 giay, gadn moi trong 30 gidy 60,5 °C, 72°C trong 30
gidy. Cac mirc mRNA cua JAK2,IL-6, IL6-R, STAT3
dugc so sanh vdi gen ching néi (MRNA GAPDH).Biéu
hién twong déi mRNA clia cac gen dugc tinh = 2°(-
ACt) v&i ACt=Ct JAK2,IL-6, IL6-R,STAT3 — Ct GAPDH.
2.2.3. Xt ly th6ng ké:

Céc sb lieu nghién citu dudc x¥ ly bang phan mém
SPSS 28.0 va GraphPad Prism 8.4.3. Tién hanh so
séanh gid tri trung binh clia cdc nhém déc lap bang
T-test, so sanh trung binh cia cadc nhém bang phan
tich phuong sai anova, khi cac bi€n tuén theo phéan
phdi chuan. VGi cac bién khéng tuan theo phan phdéi
chuén, ti€n hanh so sanh trung vi clla cac nhéom doc
lap bang kiém dinh Mann-Whitney. Su khac biétcoy
nghia théng ké khi p< 0,05.

2.3. bao dirc nghién ctru

Nghién ctru tuan thu day da céac quy dinh vé dao didc
trong nghién ctru Y Sinh hoc. Cac tac gid cam két
khéng cé xung dot Lgi ich trong nghién cuu.
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3.KETQUA

K&t qua thir nghiém MTT tai thoi diém 72 gid cho thay
sy khéc biét rd rét vé dap Ung vai Gemcitabine gilta hai
dong t€ bao TFK1 va TFK1-G28. Dong té bao TFK1 (dong
nguyén ban) cé ty & song gidm manh theo liéu lugng
Gemcitabine. O’ ndng do 0,05 uM, méat do t& bao da bt dau
suy giam 16 rét, va ¢ ndng do 4 pM, ty & sdng gan nhu'vé 0%.
Nguoc lai, dong té bao TFK1-G28 (dong khang thudc) van duy
trity l& séng cao & cac ndng do thap va trung binh. Ty 1€ séng
chi bat dau gidm dang k& tir ndng do 100 pM trd én. Gid tri
IC,, dugc xéac dinh la 0,030 uM d6i véi TFK1 va 20,6 UM dai véi
TFK1-G28-cao hon gan 690 lan, cho thdy dong TFK1-G28 da
phét trién tinh khang Gemcitabine manh (Hinh 1).
Ty 1é s6ng té bao sau 72 gio xr ly Gemcitabine
100} —$— TFK1

- TFK1-G28

80

60

Ty 1& séng (%)

201

20 15 -10 05 00 05 10 15 2.0
logio(Gemcitabine) (uM)
Hinh 1. M@&i lién hé giira ndng dé6 Gemcitabine
(log,o [UM]) va ty L& sOng clia té bao TFK1 va
TFK1-G28 sau 72 gig diéu tri

K&t qua RT-gPCR cho thdy muic biéu hién mRNA
clia IL6 khdng khac biét dang ké gilra hai dong té
bao. Tuy nhién, biéu hién IL6R & dong TFK1-G28 tang
gan 18 lan so véi dong TFK1 (p < 0,01). Ngoai ra, biéu
hién sIL6R va JAK2 ciing tang cé y nghia théng ké (p <
0,05), trong khi STAT3 khéng c6 thay déi rd rét (Hinh 2).
Diéu nay cho thdy mac du IL-6 khong dugc tiét nhiéu
hon ra méi trudng ngoai bao, dong té€ bao khang
TFK1-G28 c6 thé trd nén nhay cam hon véi IL-6 thong
qua viéc tang biéu hién IL6R va JAK2, tir d6 thic dady
hoat héa cac con dudng tin hiéu ndi bao lién quan dén
khang Gemcitabine.

0.0 Bi€u hién mRNA ctia cac gen lién quan truc IL-6 (RT-qPCR)

ok 3 TFK1
BN TFK1-G28

Biéu hién tuang déi (2~-ACt)
= - = -
o el o ~ i ~
o o o n o "

N
0

T I I
0.0 IL6 IL6R JAK2

STAT3

*:p<0.05

Hinh 2. Biéu hién mRNA tuong d&i (phan tich bang
phuong phap 2#-ACt) clia cac gen lién quan dén
truc IL-6 & hai dong t&€ bao TFK1 va TFK1-G28. Ky

hiéu théng ké: *: p < 0.05; **: p < 0.01

**:p<0.01
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4.BAN LUAN

K&t qua nghién clru cho thay dong té bao TFK1-G28
c6 kha nang khang Gemcitabine rd rét, thé hién qua
gia tri 1IC,, cao gap khoang 690 lan so vdi dong té bao
TFK1.Diéu nay chirng minh rang mé hinh khangthudc
da dugc thiét lap thanh cong, la nén tang dang tin
cay dé tiép can va phéan tich céc co ché sinh hoc lién
quan dén khang Gemcitabine trong ung thu biéu mo
dudng mat. Dong té bao khang thuéc van duy trity &
s6ng cao ngay ca khi xi ly véi néng dé6 Gemcitabine
lén dén hang chuc micromol trong khi dong té bao
TFK1 bj gidm manh ty l& s6ng ngay tir néng do thap.
Diéu nay phu hgp véi mot s6 nghién clu trude day da
ghi nhan rang hién tugng khang Gemcitabine & céc
loai ung thu khac nhau c6 thé di kém véi sy thay déi
trong cac con dudng tin hiéu té bao séng va cytokine
[6]. Mac du murc bi€u hién mRNA cua IL6 khong thay
ddi dang ké gitra hai dong té bao, nhung két qua RT-
gPCR cho thay c6 sy tang dot bién dang ké vé biéu
hién IL6R & dong khang thudc TFK1-G28, cao gan
18 lan so vdéi dong géc TFK1. Bén canh do, biéu hién
mRNA cla sIL6R va JAK2 cling tdng nhe nhung dat
y nghia théng ké. Nhirng dit liéu nay goi y rang mac
du IL-6 khéng dudgc tiét nhiéu hon, dong TFK1-G28
c6 thé trd nén nhay cam hon vdi tin hiéu IL-6 théng
qua viéc tang biéu hién thu thé va cac thanh phan
truyén tin hiéu. DAy la diém dang chuy vi trong nhiéu
nghién ctru gan day, dac biét & ung thu tuy va gan,
truc tin hiéu IL-6/IL-6R/JAK/STAT3 dugc ghi nhan la
c6 vai trd quan trong trong viéc thac day kha nang
khang hda chét, tang sinh, xdm l&n va kha nang s6ng
SOt té bao [7]. M6t s6 nghién cltu trén ung thu dudng
mat cling da xac nhan rang IL-6 c6 thé thuc day tang
sinh t€ bao, lam giam hiéu qua clia Gemcitabine,
dac biét khi két hgp vdi hoat hoa STAT3 [8].

Viéc STAT3 khong thay d6i rd rét & mirc mRNA trong
nghién cltu nay khong loai trir kha nang con duong tin
hiéu JAK/STAT3 dang dugc hoat hda tai mic protein
ho&c phospho-protein. Nhiéu nghién cltu da chi ra
rang su phosphoryl héa STAT3 (p-STAT3) mdi la yéu
td quyét dinh chirc nang, trong khi mi'c mRNA cua
STAT3 khéng phan anh day du trang thai hoat hoa
chirc ndng ctia con dudng[7]. Do doé, nghién clru tiép
theo nén md& rong phan tich & mdc protein, dac biét
& p-JAK2 va p-STAT3 dé danh gia day du hoat tinh
sinh hoc cua tin hiéu IL-6 trong dong khang thudc.

Téng thé, két qua nay gép phan goi y vai trd quan
trong cua truc IL-6/IL6R/JAK trong co ché khang
Gemcitabine & ung thu biéu mé dudng mat. Mac du
mdi chi trén invitro nhung viéc tang biéu hién IL6R
va JAK2 trong khi IL-6 khéng doi cho thdy co ché
khang thudc & dong TFK1-G28 nhiéu kha nang xuét
phét tir thay d6i vé kha nang tiép nhan va dan truyén
tin hiéu ndi bao, hon la tir sy tang san xuét cytokine
ra moéi trudng. Nhirng di liéu nay dong thdi md ra
hudng ti€p can mdi trong diéu tri ung thu dudng mét
khang hda tri, cu thé (& hudng tdi viéc c ché IL6R
hoac JAK/STAT3 nhu mét liéu phép bo trg tiém nang.
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M6t s6 nghién cliru gan day da thdr nghiém thanh
cong cac thudc nhu Tocilizumab (e ché IL6R) hoéc
ruxolitinib (&rc ché& JAK1/2) trong md hinh té€ bao va
chudt mang khai u, cho thay hiéu qua tang do nhay
vGi Gemcitabine [9, 10]

Nhu vay, két qua nghién clru nay khéng chi gép phan
lam ré co ché khang Gemcitabine qua truc tin hiéu
IL-6 ma con ggi md tiém nang Ung dung cac liéu
phap nhadm tring dich IL-6R/JAK trong diéu tri ca thé
héa ung thu biéu mé dudng mat.

5. KET LUAN

Dong té bao TFK1-G28 cho thdy kha nang song sot
cao hon dang ké sau x{r ly vdi Gemcitabine. Biéu
hién mRNA IL6R, sIL6R, JAK2 & dong TFK1-G28 tang
c6 y nghia théng ké véi dong TFK1 (p < 0,05).
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