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BANG VIRUS VACCINE SOI PHOI HQP CISPLATIN
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Tém tit

Muc tiéu: Panh gia biéu hién mRNA mot s6 gene lién quan dén con duong
JAK/STAT 6 té bao ung thu phoi dugc diéu tri bing virus vaccine sdi va Cisplatin.
Phwong phdp nghién ciru: St dung k¥ thuat flow cytometry dé danh gia ty 1é té
bao chét, té bao apoptosis va té bao hoat tir va k¥ thuit real-time PCR dé danh gia
biéu hién mRNA cua cac gene STATI, STAT3, JAKI, JAK2 va JAK3 & té bao ung
thu phoi H460 sau khi dugc diéu tri bang virus vaccine soi va Cisplatin. Kéf qud:
Mirc do biéu hién cac gene STAT3, JAKI, JAK2 va JAK3 giam thap & cac nhom
diéu tri so v6i nhom ching (p <0,05), trong khi mac do biéu hién STATI tang hon
so v6i nhom chimg (p < 0,05). Mtic d6 biéu hién cac gene STAT3, JAKI c6 tuong
quan nghich voi ty 16 t& bao sdng, té bao apoptosis va té bao hoai tir. Két ludn:
Té bao ung thu phdi H460 dugc diéu tri bang virus vaccine séi phdi hop véi
Cisplatin c6 kha ning lam giam biéu hién cic gene STAT3, JAKI, JAK2, JAK3 va
tang biéu hién STATI.

Tir khéa: Ung thu phoi H460; Virus vaccine soi; Cisplating JAK/STAT.

STUDY ON THE mRNA EXPRESSION OF SOME GENES INVOLVED
IN THE JAK/STAT SIGNALING PATHWAY IN LUNG CANCER CELLS
TREATED WITH MEASLES VIRUS VACCINE AND CISPLATIN

Objectives: To evaluate the mRNA expression of some genes involved in the
JAK/STAT signaling pathway in lung cancer cells treated with the measles virus
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vaccine and Cisplatin. Methods: Using the flow cytometry technique to evaluate
the rate of dead cells, apoptotic cells, and necrotic cells, and the real-time PCR
technique to evaluate the mRNA expression of STATI, STAT3, JAKI, JAK2, and
JAK3 genes in H460 lung cancer cells treated with measles virus vaccine and
Cisplatin. Results: The relative expression of STAT3, JAKI, JAK2, and JAK3 was
significantly lower, while STAT-1 expression was higher in H460 treated with
measles virus vaccine and Cisplatin compared to controls. The relative expression
of STAT3 and JAKI was significantly inversely correlated with the rate of live
cells, apoptotic cells, and necrotic cells. Conclusion: H460 lung cancer cells
treated with measles virus vaccine combined with Cisplatin were able to reduce
the expression of STAT3, JAKI, JAK?2, and JAK3 and increase STATI expression.

Keywords: H460 lung cancer; Measles virus vaccine; Cisplatin; JAK/STAT.

PAT VAN PE

Ung thu phoi 1a loai ung thu ¢6 ty 1¢
mac mdi va tir vong cao nhat trén thé
gidi voi 2.480.675 ca mic moi va
1.817.469 truong hop tor vong trong
nam 2022 [1]. O Viét Nam, ung thu
phoi 12 ung thu thuong gap thir 2 & nam
gidi va thr 3 ¢ cd hai gidi voi 180.480
ca mac moi va 120.184 ca tir vong mdi
nam [1].

Cisplatin la héa tri dugc st dung
trong diéu tri ung thu do c6 kha ning tc
ché tong hgp RNA, DNA va protein
trong t& bao. Nhing chat trén déu rat
quan trong dé té bao phan chia va phat
trién, stress oxy hoa té bao, kich thich té
bao apoptosis [2]. Cisplatin da dugc
ching minh c¢6 tac dung diéu tri nhiéu
loai ung thu khac nhau nhu ung thu dau
cd, ung thu budng trimg [3].

Virus vaccine séi 1a virus ly giai té
bao ung thu (oncolytic virus) dang dugc
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quan tdm do tinh an toan va kha nang
khang ung thu thong qua co ché gay ly
giai tryc tiép va co ché gian tiép 1a kich
thich hé thong mién dich chdng lai khéi
u [4].

JAK/STAT la mot trong nhitng con
duong tin hiéu quan trong lién quan dén
su roi loan qua trinh tang sinh, bi¢t hoa
va apoptosis cta té bao ung thu. Khi cac
yéu to kich thich nhu cac cytokine,
interferon (IFN) két hop véi cac thy thé
tiép nhan trén bé mit té bao s& giy ra
qua trinh phosphoryl héa JAK. Sau do,
cac JAK phosphoryl hoa protein STAT
lién quan cta chiing, thay d6i hoat dong
cua cac protein STAT va hoat hoa cac
gene ung thu oncogen [5]. Nhiéu nghién
ctru d3 cho thay viéc hoat dong qua mirc
cua protein STAT dong vai trd quan
trong trong sy hinh thanh va phat trién
ctia khéi u, trong d6 c6 ung thu phdi [6].
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Trong pham vi nghién clru nay,
chung t6i tién hanh nghién ctru nham:
Khao sdat co ché khdng ung thw cia
virus vaccine soi két hop véi Cisplatin
thong qua con dwong tin hiéu JAK-
STAT trén thuc nghiém dé lam ré hon
co ché tac dong cia hai yéu té nay.

POI TUQNG VA PHUONG PHAP
NGHIEN CUU

1. P6i twong nghién ciru

Té bao ung thu phdi ngudi H460
(ATCC® HTB-177, ATCC, Hoa Ky);
virus vaccine soi 1a san pham cua dé tai
KC.10.27/16-20; Cisplatin (Kupunistin
50mg/50mL, Han Qudc).

B§ kit Dead Cell Apoptosis Kit with
Annexin V FITC & Propidium lodide
for Flow Cytometry (Invitrogen) danh
gia t& bao apoptosis; bd kit RNeasy
Plant Mini Kit for RNA Extraction
(Qiagen): Tach mRNA tir té bao; bo kit
chuyén cDNA: RevertAid RT Reverse
Transcription Kit, Thermo Scientific™,
Hoa Ky.

Primer lam k¥ thuat real-time PCR
(Hang Phu Sa, Vi¢t Nam); Master
Mix (SYBR Green 2X) (Hang Phu Sa,
Viét Nam).

2. Phwong phap nghién ciru

* Ky thudt xdc dinh ty 1é té bao
apoptosis va hoai tu:

Ky thuat tién hanh: Mbi truong
RPMI 1640 c6 bd sung 10% FBS, 1%
Penicillin va Streptomycin dugc su

dung dé nudi cdy té bao H460. Thu té
bao bang Trypsin EDTA 1X (Sigma,
Hoa Ky), dua vé ndng do 10° té
bao/mL. Pua 105 t& bao vao mdi giéng
trén phién 12 giéng. Cho vao ti im
37°C, 5% CO,. Sau 24 gio kiém tra té
bao bam day va phat trién tbt, tién hanh
hat bé moi truong cii, thay moi truong
mai (voi nhém chirng) va moi trudng cod
bd sung virus vaccine soi (lidu 1MOI)
hodc Cisplatin (liéu 15uM) hodc phdi
hop 2 thube thir trén va dua lai vao ti
am 37°C, 5% CO». Sau 48 gio va 96 gio
diéu tri, tién hanh thu té bao dé phan
tich ty 1& sdng/chét, té bao apoptosis,
hoai tir t& bao bang ky thuat flow
cytometry. Quy trinh theo huéng dan,
thuc hién quy trinh cta bg kit Dead Cell
Apoptosis Kit with Annexin V FITC &
Propidium lodide for Flow Cytometry
(Invitrogen) va tach RNA, chuyén
cDNA, chay phan tng Realtime PCR d¢
danh gia biéu hién mRNA mot s6 gene
lién quan dén con dudng JAK/STAT.

* Ddnh gid biéu hién mRNA gene
JAK/STAT trén té bao ung thuw H460
dwoc diéu tri bdng virus séi két hop
Cisplatin:

- Céc budc tién hanh:

Té bao H460 dugc diéu tri béng virus
soi va Cisplatin thoi diém 48 gio va 96
gio duge tach chiét RNA theo hudng
dan cia RNeasy Plant Mini Kit for
RNA Extraction (Qiagen). San pham
RNA nay duoc sir dung dé tong hop
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cDNA theo huéng dan cua bo kit
RevertAid RT Reverse Transcription
Kit, Thermo Scientific™, Hoa Ky.

Déanh gid biéu hién mRNA gene
JAKI, JAK2, JAK3, STATI, STAT3
bang k§ thuat real-time PCR

Biéu hién mRNA cua JAKI, JAK?,
STATI, STAT3 dugc phan tich bang
cach st dung Realtime PCR voi
glyceraldehyde - 3 - phosphate
dehydrogenase (GAPDH) lam chung
ndi. Cac primer dugc st dung gom:
JAK-1 F: 5 GGC TCG TGC GTG
TCC TAC 3’; JAK-1_R: 5> GGT CGT
CCG CTT ATC GTG 3’; JAK-2 F: &°
CAG ATT TCA GGC CGT CAT TT
3’; JAK-2 R: 5" ATC CAA GAG CTC
CAG TTC GTA T 3’; JAK-3 F: &
AGT GAC CCT CAC TTC CTG CTG
T 3’; JAK-3 R: 5° GGC TGA ACC
AAG GAT GAT GTG G 3’; STAT-
1 F:5>CCCTTCTGG CTT TGG ATT
GAA3’; STAT-1_R: 5°CTT CCC GGG
AGC TCT CAC TGA3’; STAT-3 F:
5’GGA GGA GTT GCA GCA AAA
AG3’; STAT-3 R: 5°TGT GTT TGT
GCC CAG AAT GT3’; GAPDH F:
5’-TTG GTA TCG TGG AAG GAC
TCA-3’; GAPDH R: 5’-TGT CAT
CAT ATT TGG CAG GTT-3’;

Hon hop phan tng Realtime PCR
chtra 10uL Master Mix c6 Syber Green
2X, 2,0uL mau cDNA, 0,5uL primer
forward, 0,5uL primer reverse, va
7,0uL  H,O, cho thé tich cudi cung 1a
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20pL. Bién tinh & 95°C trong 10 phut;
40 chu ky khuéch dai cDNA gdm: 95°C
trong 10 gidy, gin moi trong 30 gidy
(52°C vo6i1 STAT3, GAPDH, 59°C voi
STATI; 61°C v61 JAKI, JAK2, JAK3),
72°C trong 30 giay. Cac muc mRNA
cua JAKI, JAK2, JAK3, STATI, STAT3
dugc so sanh voi gene chung ndi
(mRNA GAPDH).

- Biéu hién twong d6i mRNA cua céac
gene dugc tinh = 2*(-ACt)

voi ACt = Ct JAK1/JAK2/JAK3/
STATI1/STAT3 - Ct GAPDH

- Noi tién hanh: B mén Sinh 1y
bénh, Hoc vién Quan y.

* Xir Iy thong ké:

Kiém dinh T-test va tich phuong sai
Anova dugc st dung so sanh hai hay
nhiéu gi4 tri trung binh cta bién phan
phéi chuan. Kiém dinh Mann-Whitney
dé so sanh trung vi. Panh gia mdi twong
quan bang phan tich twong quan
Pearson. Sy khéc biét cé y nghia thong
ké khi p < 0,05. Phan mém phan tich:
SPSS 26.0.

3. Dao dirc nghién ciru

Cong trinh nay 13 san pham cua Dé
tai Khoa hoc & Cong nghé cap co so tai
Hoc vién Quan y: “Nghién ctru tac dung
clia virus vaccine soi két hop Cisplatin
trén mot s6 dong té bao ung thu qua con
duong tin hiéu JAK/STAT”. Nghién
ctru tudn thii day du cac quy dinh vé dao
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duc trong nghién ciru. SO liéu duge chi
nhiém d¢ tai Ma s: KC.10.27/16-20 va
B mon Sinh Iy bénh, Hoc vién Quan y
cho phép st dung va cong bb. Nhom tac
gia cam két khong c6 xung dot loi ich
trong nghién ctru.

KET QUA NGHIEN CUU

1. Mitc d9 biéu hién mRNA mét s6
gene lién quan dén con dudng
JAK/STAT & té bao ung thuw phoi
dwoc diéu tri bang virus vaccine séi
va Cisplatin

Két qua danh gia biéu hién mRNA
cua cac gene JAK 1, JAK2, JAK3, STAT1

va STAT3 cho thiy & ca hai thoi diém
48 va 96 gio sau diéu tri, su biéu hién
tuong ddi cua cac gene JAKI, JAK?2,
JAK3 va STAT3 & cac nhom té bao dugce
diéu tri bang virus vaccine soi, Cisplatin
va nhém két hop thip hon so véi nhom
ching (Hinh 1, Hinh 2), su khac biét c6
¥ nghia théng ké véi p < 0,05,

So sanh muc d6 biéu hién tuong doi
cta JAKI, JAK2, JAK3 va STAT3 & t
bao H460 duoc diéu tri bang virus
vaccine s&i, Cisplatin so véi nhém
ching theo thoi gian cho thay muc do
biéu hién & thoi diém 96 gio thip hon
so voi thoi diém 48 gio.

H460-48h
1.5 * *
n(c
w ‘
o0
=
S
b 1.0 BE Control-48h
E E3 MeV-48h
E 0.5- B Cisplatin-48h
S_Qé' = Combination-48h
R 0.0-
STAT3 JAKI JAK?2 JAK3
Cac gene

Hinh 1. Mtc d6 biéu hién mRNA cua gene JAKI, JAK2, JAK3 va STAT3
& té bao H460 duoc diéu tri bang virus vaccine soi va Cisplatin thoi diém 48 gio.

(*: p < 0,05, ** p < 0,01; MeV: Nhom diéu tri bcing virus vaccine Soi;

Combination: Nhém két hop; Control: Nhém chitng)
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H460-96h
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Hinh 2. Mtrc d6 biéu hién mRNA cua gene JAKI, JAK2, JAK3 va STAT3
& té bao H460 duoc diéu tri bang virus vaccine soi va Cisplatin thoi diém 96 gio.
(*:p <0,05; **: p < 0,01, ¥**: p <0,001)

Nguoc lai, muc do biéu hién tuong ddi cua cac gene STATI & cac nhom té bao
diéu tri virus vaccine soi, Cisplatin ting rt cao so voi nhom chimg, muc biéu hién
STATI tai thoi diém 96 gid tang rd rét so véi thoi diém 48 gio (Hink 3), su khac
biét c6 ¥ nghia thdng ké voi p < 0,05.
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Théi diém
Hinh 3. Mtrc d6 biéu hién mRNA cua gene STAT! & té bao H460
dugc diéu tri bang virus vaccine soi va Cisplatin thoi diém 48 gio va 96 gio.
(ns: p>0,05; **: p <0,01)
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2. Méi twong quan giira mirc dd biéu hién mRNA mét sé gene véi ty 18 té
bao ung thw phdi dwge diéu tri bing virus vaccine séi va Cisplatin chét,

apoptosis va hoai tir

Bang 1. Méi tuong quan gitra muc do biéu hién mRNA mot sb gene
v6i ty 16 té bao ung thu phdi dugc diéu tri bang virus vaccine soi

va Cisplatin chét, apoptosis va hoai tir.

Biéu hi¢n twong d6i mRNA

Chi tiéu
STATI STAT3  JAKI  JAK?  JAK3
STATI -0,976™  -0.970"™  -0,735"  -0,897"
Bieuhién  ¢7ry73 0,957 0,704  0,957"
tuong doi o
CRNA KT 0,655 0,854
JAK?2 0,655
Séng 0,898  -0945" 0,843 0,050 0,000
Ty 18
% Apoptosis 0419 -0479  -0361 0,192 0,081
té bao
Hoaitr 0910  -0,884™ -0.880°°  0.136 0,029

(**:p < 0,01; *: p < 0,05)

Két qua phan tich twong quan giita mirc d6 biéu hién mRNA mot s6 gene véi ty

1€ t€ bao ung thu phoi dugc di€u tri bang virus vaccine sdi va Cisplatin chét,

apoptosis va hoai tir cho thdy: Mirc d6 biéu hién gene STAT! c6 twong quan thuan,
mirc do chit voi ty 18 té bao H460 chét va hoai tr véi r = 0,898, r = 0,910 va

p <0,01 (Bdng I).

Mirc d6 biéu hién gene STAT3, JAKI c6 twong quan nghich, mic d6 chit véi ty
1¢ té bao H460 chét va hoai tir v&i r < -0,8 va p <0,01 (Bang I).

BAN LUAN
Mot trong nhirng con duong tin hi¢u
quan trong lién quan dén sy 6n dinh, can
bang qua trinh phat trién, ting sinh, biét
hoa va duy tri sy apoptosis cta té bao 1a
con duong JAK/STAT. Khi con duong

nay bi kich hoat bdi cac tdc nhan nhu
cac Interleukin, Interferon (IFN) va cac
yéu t6 kich thich ting truong sé giy réi
loan su can bang trén 1am té bao ting
sinh khong kiém soat, rc ché apoptosis,
tang kha nang di can. Nguoc lai, mot $6
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nghién ctru da cho thiy khi trc ché cac
tin hiéu cua con duong JAK/STAT sé
co tac dung han ché su xuét hién, phat
trién cta té bao ung thu [7].

Trong céac protein STAT, STAT3 la
protein dd dugc chirng minh trong nhiéu
nghién ctru 1a c6 vai trdo quan trong
trong nhiéu co ché phét sinh, phat trién
va bién ddi ac tinh cia t& bao ung thu
[8, 9].

Thanh vién dau tién ctia ho STAT,
STATI, 1a thanh phan thiét yéu cua tin
hi¢u IFN, dong vai tro trung gian cho
dap tng cua té bao véi sy kich thich cua
cytokine, yéu t6 ting truong va
hormone (nhu IFN va IL-6). Phan 16n
cac bang chung nghién ciru cho thiy
viéc kich hoat STATI doéng vai tro uc
ché khdi u v kich thich céc té bao khéi
u chét theo chuong trinh [10].

Trong nghién ctru nay, biéu hién
tuong d6i mRNA cua cac gene JAK],
JAK2, JAK3 va STAT3 & céc nhom té
bao dugc diéu tri béng virus vaccine
soi, Cisplatin thdp hon so v&i nhom
chtng (Hinh 1, Hinh 2). Mit khac, biéu
hién STATI & cac nhém t€ bao dieu tri
virus vaccine séi, Cisplatin ting rt cao
so voi nhém chung (Hinh 3). Két qua
nay phu hgp véi tdc dung cua cac gene
trén voi co ché sinh bénh hoc ung thu.
STATI c6 tac dung tc ché khdi u phat
trién va do vay cac nhom diéu tri co
muc d6 biéu hién STAT! cao hon so véi
nhom chung; nguoc lai JAKI, JAK2,

80

JAK3 va STAT3 c6 tac dung kich thich,
tang sinh khéi u phat trién, biéu hién
giam & céc té bao ung thu duoc diéu tri.

Mit khac, muic d6 biéu hién cac gene
STATI, STAT3 va JAKI co6 tuong quan
v6i ty 16 té bao chét, ty 1¢ té bao hoai tir
sau khi dugc diéu tri béng virus vaccine
soi va Cisplatin. Nhu vay, co ché va vai
trd cia JAK/STAT trong ung thu phoi
trong nghién ctru ciia chiing t61 phu hop
v6i cac cong b khac.

Pay la nghién ciru du tién danh gia
mirc d6 biéu hién mRNA cua cac gene
lién quan dén con duong tin hiéu
JAK/STAT ¢ té bao ung thu phoi H460
duoc diéu tri béng virus vaccine soi va
Cisplatin trén thé gioi va Viét Nam.

Virus vaccine sé1 c6 kha nang ly giai
té bao ung thu truc tiép bang cach tao
hop bao va kich thich hé thong mién
dich chong u [4], trong khi Cisplatin
lam t6n thuong cac phan tr DNA va
RNA cua té bao ung thu. Phéi hop hai
lidu phap trong diéu tri lam gia ting kha
ning chét t& bao, khi mang té bao ton
thuong, té bao chét lam giam su twong
tac giita cac yéu t6 kich thich véi thy thé
trén bé mit mang té bao nén khong hoat
hoa cac con duong tin hiéu JAK/STAT
dé tang sinh khdi u. Piéu nay phu hop
v6i két qua nghién ctru ctia chung toi 1a
mirc d6 biéu hién mRNA cua cac gene
STAT3 va JAKI c6 tuwong quan nghich
v6i ty 16 té bao chét, ty 1& té bao chét
hoai tir sau diéu trj.
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KET LUAN
Virus vaccine soi phdi hop véi
Cisplatin 1am giam biéu hién STAT3,
JAKI, JAK2, JAK3 va lam ting biéu
hién ctia STATI trén té bao H460 dugc
diéu tri sau 48 gid va 96 gio.
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