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TOM TAT

Bénh bach cau dong tiy man tinh (CML) la bénh ung thu mau c6 su tang truéng bat thuong cua

céc té bao bach cau dong tay o tit ca cac giai doan biét hoa. Hon 90% céc trudng hop bi bénh 1a do
dot bién chuyén doan thuan nghich hai gen BCR va ABL trén nhidm sic thé t (9; 22) dan dén hinh
thanh nhiém sic thé bat thuong Philadelphia. Protein BCR-ABL biéu hién hoat dong tyrosine
kinase bat thuong lam thay d6i hoat dong cua cac tin hiéu STAT va NF-kB gay ra su ting sinh
khong kiém soat cua té bao dong tay. Ba gen CTLA-4, PD-1 va LAG3 c6 chirc nang kiém soat mién
dich bang co ché irc ché hoat dong cua té bao T hd trg. Gen klotho ¢6 chirc ning chong viém va ung
thu. Cac gen tin hiéu STAT c6 vai tro diéu hoa chie niang cua té bao théng qua sy phosphoryl héa
va gen |xB-a didu hoa thdng qua sy gidng héa trong té bao ung thu. Trong nghién ciu nay, ching
t6i tién hanh xac dinh biéu hién mMRNA cua cic gen nay trén té bao bach ciu cua bénh nhan CML
biang ky thuat realtime-PCR. Két qua cho thiy c6 su ting rd rét biéu hién cua céc gen tin hiéu STAT-
1 va STAT-6 va biéu hién cua gen LAG3 giam di & bénh nhan CML. Biéu hién ting bét thudng cua
gen STAT1 va STAT6 cho thdy vai trd quan trong cia cac gen tin hiéu nay diéu hoa hoat dong cua té
bao mién dich dan tai sy hinh thanh va phat trién bénh CML va c6 thé Ia cac marker quan trong va

tiém ning trong chan doan phat hién sém ung thu CML.

Tir khoa: Bénh bach cau tiy man CML, klotho, CTLAA4, 1xB-a, PD1, LAG3 va STAT

PAT VAN BE

Bénh bach ciu dong tay man tinh
(Chronic myeloid leukemia, CML) la bénh
ung thu mau c6 su ting sinh khong kiém soét
cua cac té bao tay trong tit ca cac giai doan
biét hoa. Hon 90% cac truong hop bi bénh la
do dot bién chuyén doan thuan nghich nhidm
sic thé t (9; 22) (Kantarjian et al., 2002). Hai
nhidm sic thé nay doi vi tri cho nhau tao ra
nhiém sic thé s6 22 ngan hon binh thuong,
dugc goi 1a nhidm sic thé Philadelphia (Ph)
(Hehlmann et al., 2007). Nhiém sic thé Ph
chtra t6 hop gen chuyén doan BCR-ABL, dan

dén kich hoat tu phét céc tin hiéu phan tu
tyrosine kinase lam té bao ting sinh mot cach
bat thuong (Hantschel et al., 2012). Chinh vi
vay, liéu phap wc ché tyrosine kinase (TKI) la
mot trong nhitng phuong phap chita bénh gitp
cai thién dang ké tinh trang séng s6t cia bénh
nhan, tuy nhién bénh CML cho dén nay van
chua duoc chita khoi hoan toan va trg thanh
bénh man tinh cho da sé bénh nhan maic phai
(Arzt et al., 2014). O bénh nhan CML, chirc
ning cua té bao T, té bao NK bi tc ché din
dén suy giam dap tng mién dich chéng lai
ung thu 1am ting sy phat trién cua cac té bao
ung thu (Christiansson et al., 2013).
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Céc nghién ciu da chi ra rang, biéu hién
maot sb gen co vai trd kiém soat mién dich, trong
d6 cb ba gen la gen cytotoxic T-lymphocyte—
associated antigen 4 (CTLA-4), programmed
cell death-1 (PD-1) va lymphocyte activation
gene 3 (LAG3) lién quan mét thiét toi su phét
trién cua té bao ung thu. Ba gen nay c6 chuc
ning tc ché hoat dong cua té bao T hd tro dong
thoi kich hoat sy tang sinh cua té bao T diéu hoa
khi hé mién dich phoi nhidm véi cac yéu t6
khéng nguyén la (Keir et al., 2008). Biéu hién
gen CTLA4 va PD-1 trén té bao gbc CD34* va
té bao T diéu hoa duoc phat hién ting cao trén
bénh nhdn CML (Yang et al., 2014) lam suy
kiét s lugng té bao T hd tro trong co thé nguoi
bénh. CTLA-4 kiém soét sy tang sinh cua té bao
T chu yéu & hach bach huyét va PD-1 ac ché
hoat dong cua té bao T & co quan bach huyét
ngoai vi (Buchbinder et al., 2016). LAG-3 ¢6
mat chinh trén té bao T va NK va Ia chi thi hoat
dong cua té bao CD4* and CD8* T va té bao T
diéu hoa. LAG-3 va CTLA4 hoat déng twong hd
dé uc ché hoat dong cua té bao T (Okazaki et
al., 2011). Ngoai ra, trén bé mat té bao ung thu
c6 cac thu thé MHC 16p II twong tac dac hiéu
v6i LAG-3, va cac thy thé CD80 va CD86 tuong
tac dac hiéu véi CTLA-4, 1am suy yéu hoat dong
cua té bao T dan téi suy kiét dap ang mién dich
chdng lai khdi u (Sharma et al., 2015; Chen et
al., 2019a). Gan day, mot sd lieu phap mién
dich &c ché biéu hién cua ba gen nay dé ting
cudng hoat dong cua té bao T va lam giam anh
huong cua té bao T diéu hoa dd dugc st dung
rong rai trong diéu tri ung thu (Buchbinder et
al., 2016; He et al., 2016).

Bén canh cac gen kiém soat mién dich, gen
klotho c6 chirc nang chng |40 hda, chdng viém
va ung thu cling dugc tap trung nghién cau trén
bénh nhan ung thu. Gen nay ma hoa cho protein
Klotho duoc tiét vao mau hoic ¢ dang protein
noi sinh va dong vai trdo nhu mot hocmon kich
thich tang truong (Xuan et al., 2018). Nhiéu
nghién cuu trén bénh nhan ung thu da chi ra
rang, gen klotho cé vai trd quan trong trong wc
ché su tang sinh, xdm l4n, di cu va cam Gng su
chét apoptosis cua té bao ung thu (Wolf et al.,
2008; Lorenzi et al., 2010). Nghién ctu trén
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chuét cho thay, chuot thiéu hut gen klotho biéu
hién kiéu hinh 140 héa sém tir khi méi sinh ra
do co thé khdng phan giai dugc phan tir 1-a, 25-
Dihydroxyvitamin D3 (1,25(0H),Ds), dan dén
tinh trang vOi hoa cac khop xuong va hong hé
mién dich (Leibrock et al., 2016).

Song song v&i cac nghién ciru vé gen chac
ning, mot sé gen tham gia truyén tin hiéu kich
hoat té bao ciing dwoc chl trong. CAc gen nay
¢ vai tro kich hoat té bao lam thay ddi qué
trinh phién ma va dich ma cac gen chirc nang
trong nhan nhu cac cytokine va chemokine.
Nhom gen signal transducer and activator of
transcription (STAT) di duoc nghién ciu réng
rai trén nhiéu loai bénh khac nhau va biéu hién
ciia nhom gen ndy ting cao trén nhiéu bénh
nhan ung thu (Hantschel et al., 2012; Nair et al.,
2012; Meissl et al., 2017). Trong d6, gen STAT-
1 phu thuoc vao qué trinh phosphoryl hoa
tyrosine va ¢ vai tro ic ché sy phat trién khéi u
va thuc day qué trinh chét té bao (Meissl et al.,
2017). Gen STAT3 tham gia ngan chan qua trinh
khoi phét cia ung thu (Nair et al., 2012). Sy
phosphoryl héa STAT5 lam khoi phét bénh ddng
thoi duy tri sy séng cia té bao ung thu
(Hantschel et al., 2012). Hoat hoa tin hiéu phan
tir STATG ciing lam tiang nguy co mac bénh ung
thuy mau (Chen et al., 2019b). Ngoai ra, cac
nghién ciru vé phan ti tin hiéu nuclear factor kB
(NF-xB) ciing rat duoc chd y. Khi té bao ¢ trang
thai nghi, NF-kB tuong tac vgi cac protein uc
ché 1a kB trong d6 c¢6 IxB-a. Dudi sy xuc tac
cua tac nhan hoat hoa, NF-kB gay nén qué trinh
phosphoryl hda cac 1B, lam cho ching bi giang
hoa boi qua trinh thay phén protein, tir d6 cac
NF-kB s& dwoc giai phong, di vao nhan té bao
va kich thich qué trinh phién ma cac gen nhén.
IkB-a c6 biéu hién bat hoat trong bénh nhan
ung thu hach Hodgkin trong bénh nhan CML
(Morotti et al., 2017).

Mic du di c6 nhiéu nghién ctru vé da hinh
va biéu hién cua cac gen CTLA-4, PD-1, LAG3,
klotho, STAT va IxkB-a & bénh ung thu mau,
nhung nghién ctru vé muc do biéu hién cua
chung ¢ bénh nhén CML Viét Nam chua dugc
cha y dén. Trong nghién ciru nay, chung t6i tién
hanh tach chiét RNA tong s6 tir cAc mau mau va
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xac dinh mtc d6 biéu hién cua cac gen trén
phuc vu cho cdng tac chan doan bénh va huéng
t6i cac nghién ctru sau hon cho diéu tri gen dich
dat hiéu qua.

VAT LIEU VA PHUONG PHAP NGHIEN
cuu

Poi twrgng nghién ctru

Mau mau ngoai vi dugc thu thap tir 64 bénh
nhan chua dugc diéu tri, duoc chin doan mic
bénh CML tai Bénh vién Huyét hoc va Truyén
mau Trung wong va Bénh vién Quan Y 103, Ha
Noi. Cac bénh nhin da duoc thdm kham lam
sang, lam cac xét nghiém can lam sang va giai
phiu bénh dé chan doan xac dinh bénh.

Nhom ddi ching gém 20 ngudi khoe manh,
trong d6 khong ¢ ca nhan niao dang dung thudc
hoic bi bat ky bénh cép tinh hay man tinh nao
khéc. T4t ca bénh nhan va tinh nguyén vién da
ky vin ban dong y tham gia nghién ctu. Céac
quy trinh thi nghiém va viéc cham soc ting cé
nhan duoc thuc hién theo luat phap Viét Nam
va da duoc phé duyét bai Hoi dong Y dic cua
Vién Nghién cau hé gen, Vién Han lam Khoa
hoc va Céng nghé Viét Nam.

Phwong phap nghién ciru

Téch chiét RNA téng sé va phan tich mirc dg
bidu hién bang ky thugt RT-PCR

RNA tong sé duoc tach chiét bang Trizol
theo huong dan cua hang Invitrogen. cDNA
duoc téng hop tir RNA tong sé theo quy trinh
nhu sau: 1y 1 ug RNA téng sb pha lodng vao
nudc cit DEPC thanh 12,5 pL. Sau d6, thém 1
pL oligo-dT primer (500 pg/mL, Invitrogen) va
u ¢ nhiét @6 70°C trong 2 phat. Cho thém 2 pL
10x reaction buffer (Biolabs) vao éng dung mau
, 1 uL dNTP mix (dATP, dCTP, dGTP, dTTP,
10 mM mdi loai), 0,5 uL chat &c ché RNase
(Roche), 0,1 pL enzyme phién ma nguoc M-
MuLV (Biolabs) va 2,9 uL nuéc cat DEPC.
Tron déu mau sau d6 G & 42°C trong 1 h. Dé
dirng phan @ng téng hop cDNA, cac mau duoc
i & 94°C trong 5 pht va duy trit & —80°C. Mau
cDNA duoc phan tich mirc d6 biéu hién cac gen

CTL-4, PD-1, LAG-3, klotho, STAT-1, STAT-3,
STAT-5, STAT-6, 1xB-a va GAPDH. Céac primer
duoc sir dung thé hién tai Phu luc 1. Phan tng
quantitative PCR chira 20 pL tong thé tich gom
2 uL cDNA, 2,4 yL MgCI2 (3 uM), 1 pL hai
loai primer (0,5 UM mdi loai), 2 uL cDNA
Master SybrGreen | mix (Roche Molecular
Biochemicals) va 12,6 uL. nuéc DEPC. Poan
cDNA duogc khuyéch dai ¢ 95°C trong 10 gidy,
62°C trong 10 gidy, va 72°C trong 16 giay,
nhéc lai 40 chu ky. Phuong phap RT-PCR dugc
thuc hién trén hé thdng LightCycler System
(Roche Diagnostics). Ty 1& biéu hién tuong
quan gitra cac gen nghién cau va gen GAPDH
d6i chung duoc tinh trén mdi miu theo phuong
phap ngudng chu trinh,

Phwong phdp xi i sé ligu

Kiém dinh su khac biét giira cac bién dinh
luong phan bb khong chuan bang phuong phap
ANOVA. C4c nghién ciru duoc lap lai it nhat 3
lan. Sy khac biét gitta mau déi chiing va mau
dugc xir Iy c¢6 y nghia thong ké khi chi sé
p<0,05.

KET QUA VA THAO LUAN

Chi s6 xét nghiém sinh héa mau bénh nhan
CML

Két qua xét nghiém sinh héa mau chi ra
rang ty 1& bénh nhan CML c6 chi s bilirubin,
protein  toan phan, ferritin  va lactate
dehydrogenase (LDH) cao hon nguoi khoe
manh tuong tng la 14,06%, 25%, 37,3% va
56,25% (Bang 1). Nong d6 LDH téng qua cao
phan &nh tinh trang ton thuong nhiéu loai md va
co quan ndi tang cia bénh nhan. Chi sé ferritin
tdng cling phan 4nh nguoi bénh cd gen kiém
soat lwong sat bi dot bién, gay ton ‘thuong dén
chtic nang gan, than va tuyen nai tiét. Ngoai ra,
céc chi s6 hoa sinh khac nhu ure, globulin, AST
va ALT c6 ty I¢ bénh nhan c6 cac chi sb nay
cao hon binh thuong trong ng la 6,25%,
17,2%, 7,81% va 14,06%. Két qua chi ra rang,
c4c chi s6 bénh trén ting cao phan anh sy lién
quan mat thiét caa bénh CML dén ton thuong
cac co quan gan, than va mot s6 co quan khac
cua bénh nhan.
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Bang 1. Ty 1& bénh nhan CML c6 chi sb xét nghiém sinh héa mau cao hon binh thwong.

STT Chi s6 bénh Bénh nhan (n) Bénh nhan (%) Tri s6 binh thwong

1 Ure (mmol/L) 4/64 6,25 2,5 -7,5 mmol/L

2 Glucose (mmol/L) 0/64 0 3,9 - 6,4 mmol/L
Nam: 62 - 120 pmol/L

3 Creatinin (umol/L) 0/64 0 N@: 53 - 100 pmol/L
Nam: 180 - 420
pmol/L

4 Acid uric (umol/L) 0/64 0 N&: 150 - 360 umol/L

5 Bilirubin toan phan (umol/L)  9/64 14,06 < 17 pmol/L

6 Bilirunbin trwc tiép (umol/L)  6/64 9,37 <4,3 ymol/L

7 Bilirubin gian tiép (umol/L) 11/64 17,19 <12,7 ymol/L

8 Protein toan phan (g/L) 16/64 25 62-82g/L

9 Albumin (g/L) 0/64 0 35-5009/L

10 Globulin (g/L) 11/64 17,2 24 -38g/L

11 AIG 0/64 0 13-18
Nam: 20 - 250 ng/mL

12 Ferritin 23/64 37,3 N@: 10 - 120 ng/mL

13 Calci ion héa (mmol/L) 0/64 0 1,17 - 1,29 mmol/L

14 AST (GOT) (U/l) 5/64 7,81 <37 U/L -37°C

15 ALT (GPT) (UN) 9/64 14,06 <40 U/L -37°C

16 LDH (U/1) 36/64 56,25 230 - 460 U/L -37°C

17 Canxi toan phan (mmol/L) 0/64 0 2,15 - 2,55 mmol/L

Dinh lwgng Sét huyét thanh Nam: 11 - 27 pmol/L

18 (umol/L) 0/64 0 N@: 7- 26 pmol/L

19 Na+ (mmol/L) 0/64 0 135 - 145 mmol/L

20 K+ (mmol/L) 0/64 0 3,5 - 5 mmol/L

21 Cl- (mmol/L) 0/64 0 98 - 106 mmol/L

Biéu hign mgt sé gen chire ning & bénh nhan
CML

Biéu hién gen cua gen PD1 va CTLA4 c6
tang nhe, trong khi biéu hi¢én gen LAG3 lai giam
& bénh nhan CML so véi nguoi khoe (Hinh 1).
Biéu hién ting nhe cua 2 gen CTLA-4 va PD-1
phan anh hé mién dich cd su bat thuong vé sé
luong té bao T diéu hoa va té bao T hd trg trong
co thé ngudi bénh. Nhiéu nghién ctu cua cac
tac gia khac da chi ra rang biéu hién mRNA cua
3 gen LAG-3, CTLA-4 va PD-1 tang cao trén
bénh nhan ung thu trong d6 c6 bénh bach cau
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lympho man tinh (Keir et al., 2008; Okazaki et
al., 2011; Yang et al., 2014; Shapiro et al.,
2017).

Bén canh d6, biéu hién mRNA cua klotho ¢
bénh nhan mac CML khéa thap so voi nguoi
khoe (Hinh 2), chung to rang kha niang chdng
viém, chong |40 hoa ciia nguoi bénh 14 rat kém.
Trong mot sé nghién cau khéc cua ching toi
ciing cho thay biéu hién cua gen klotho giam r
rét trén bénh nhan ung thu (tai liéu chua cong
bd). Ngoai ra, cac nghién cau vé dot bién gen
klotho trén bénh nhan da chi ra ring bién doi
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vung promotor cua gen nay gay ra hién tuong
methyl hoa DNA va do la nguyén nhan chinh
gdy ra ung thu biéu md khdi u ran (Rubinek et
al., 2012). Nhiéu nghién ctu chi ra vai trd cua
gen klotho c6 chirc niang diéu hoa hoat dong té
bao mién dich, chng lao héa va ngin can su

[ 1 Nguoikhoe

I sénhnhan

0.84

o
o
L

o
i
L

0.2

*

5 [ ]

LAG3

S biéu hién twong quan gira gen LAG3, CTLA4,
Pd1 va GAPDH

phét trién va song sot cua té bao ung thu (Wolf
et al., 2008; Lorenzi et al., 2010; Xuan et al.,
2018). Tuy nhién, cac nghién ctu vé gen nay
trén bénh nhan ung thu mau con han ché, chinh
vi thé, gen klotho ciing 1a mot gen chirc ning
quan trong lién quan dén bénh ung thu CML.

CTLA4 Pd1

Hinh 1. Biéu hién gen LAG3, CTLA4 va PD1 trén bénh nhan mac CML (c6t mau den) va nguoi khde (cot mau
trang). *(p<0,05) chi ra sy khac biét cé y nghia thong ké gitra nhém doi chirng va nhém bénh nhan (ANOVA).

L Nguoi Khde
B 5:nh Nhan
0.6

0.4

0.2

Sy biéu hién twong quan gitra gen Klotho va GAPDH

0 _

Hinh 2. Biéu hién gen klotho & bénh nhan mac CML
(c6t mau den) va mau doi chirng (cOt mau trang).
Biéu hién mgt sé gen tin hiéu trén bénh nhan
CML

Tuong ty véi cac nghién cau vé ung thu
trudc do (Meissl et al., 2017; Chen et al.,
2019b), chiing t6i ciing chi ra rang, mirc do biéu
hién cta STAT1 va STAT6 & bénh nhan CML
cao hon so véi nguoi khoe manh. STAT6 biéu

hién ting cao trong cic dong té bao c6 nguon
gbc tir nhitng u lympho Hodgkin. Véi vai trd
hoat héa mét sb gen tic ché apoptosis nhu Bcl-
XL va TRAF1, STAT6 c6 kha nang thic day su
sbng cua céc té bao lympho chuyén thanh té bao
ung thu (Cochet et al., 2006). Biéu hién gen
STAT3 va STATS trén bénh nhan CML trong
nghién ciu ndy khong khac biét so voi mau dbi
ching (Hinh 3). STAT3 va STAT5 déu duoc ghi
nhan 1a c6 lién quan dén viéc khoi phat bénh
ung thu, sy phosphoryl héa cua ching xay ra ¢
giai doan dau, sau d6 c6 thé giam di va duy tri ¢
ngudng binh thuong (Hantschel et al., 2012;
Nair et al., 2012). STAT3 thic day su tang sinh
té bao B xam l4n va biéu hién protein STAT3 &
bénh nhin ung thu hach ting cao 1am ting biéu
hién cua PD-L1 thic ddy qué trinh trén tranh
mién dich cua cac té bao ung thu (Song et al.,
2018). Mot nghién ctru khac chi ra rang, STAT5
hoat hoéa can thiét cho tién trién cia ung thu
hach Hodgkin, STATS gay ra su ting sinh bat
thuong té bao B, trc ché sy apoptosis cua té bao
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hinh thanh trang thai bat tir, chuyén céc té bao B
thanh té bao ung thu (Scheeren et al., 2008).
IxB-a 13 gen ma hoa cho protein wc ché hoat
dong cua tin hiéu phan te NF-kB. Biéu hién
giam cua gen nay chi ra su giang hoa protein,
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Sw biéu hién twong quan gitra gen STAT1,
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dan dén véi su phosphoryl héa cua mot sb tin
hiéu phan tir khac nhu STAT. Tuy nhién, & bénh
nhan CML, ching tdi chi ra biéu hién ting ciia
STAT, trong khi biéu hién cua IxB-a khdng khéc
biét so véi mau ngudi khoe (Hinh 3).
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Hinh 3. Biéu hién gen STAT1, STAT3, STAT5, STAT6 trén bénh nhan mac CML (cot mau den) va mau doi
chirng (c6t mau trang). *(p<0,05) va **(p<0,01) chi ra sy khac biét cd y nghia thong ké giitva nhém doi chirng

va nhém bénh nhan (ANOVA).

So sanh biéu hién mét sé chi sé sinh hec ciia
bénh nhan CML trén the gigi

Nghién ciru vé gen tin hiéu STAT da cho
thay rang biéu hién gen STAT1 va STAT6 ting
ro rét trén bénh nhdn CML Viét Nam. Tuy
nhién, & Uc va Ai Cap, biéu hién gen STAT3
hoac STATS ting cao so vo&i ngudi khoe,
chtng to rang vai tro diéu hoa cua gen STAT
dén ting loai bénh nhan CML van can duoc
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nghién ciu sau hon, c6 thé anh huéng cua
mdi loai gen STAT dén ting giai doan bénh
khac nhau l1a khac nhau. Bén canh do, dé
minh hoa thém vai tro cuoa LDH va ferritin
trong su phat trién caa bénh CML, nghién ciru
cuia chiing toi cling chi ra nong do cua hai chi
sb nay bat thuong trén bénh nhan CML (Bang
2). Pay 14 hai chi s6 quan trong phuc vu trong
cdng tac chan doan cac loai bénh bat thuong
vé mau hién nay.
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Bang 2. Biéu hién mat sb chi s sinh hoc clia b&nh nhan CML trén thé gidi.

STT  Gen/chisé héasinh  Dija diém Biéu hién gen Tai liéu tham khao
1 STAT1 Viét Nam Tang Nghién ctu nay
2 STAT3 Ai Cap Tang (Sayed et al., 2014)
3 STAT5 Uc Tang (Schmidt et al., 2009)
4 STAT6 Viét Nam Tang Nghién ctru nay
5 Ferritin, LDH An Do, Viét Nam Tang (Saurth, 2017) va nghién

clru nay
KET LUAN

Nghién ciu ndy gop phan vao su hiéu biét
vé mirc do biéu hién caa mot s6 gen chirc ning
c6 mat trén té bao mién dich diéu hoa biéu hién
viém nhu klotho, gen thuc ddy sy ting sinh té
bao T diéu hoa va trc ché hoat dong té bao T hd
tro nhu CTLA4, PD1 va LAG3 va gen lién quan
dén con duong tin hiéu JAK-STAT kiém soat
su phét trién cia bénh CML. Sy biéu hién ting
bit thuong cua gen STAT1 va STAT6 cho thiy
vai tro quan trong cua céc gen tin hiéu nay diéu
hoa hoat dong cua té bao mién dich dan téi su
hinh thanh va phat trién bénh CML va c6 thé la
cac marker quan trong va tiém ning trong chan
doan phat hién sém ung thu CML.

Loi cam on: COng trinh hoan thanh véi kinh
phi duwroc tai tro boi dé tai “Nghién ciu mai
twong quan giita da hinh gen, biéu hién gen, hé
vi sinh, kiéu hinh mién dich trén bénh nhan ung
thi mau” thudc Chwong trinh phat trién khoa
hoc co ban trong linh viec Khoa hoc s song
(Chuong trinh 562), giai doan 2017-2025, B¢
Khoa hoc va Cong nghé, ma so
DTDLCN.43/21.
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SUMMARY

Chronic myeloid leukemia (CML) is a blood cancer involved in abnormal proliferation of
myeloid cells at all stages of differentiation. Translocation of regions of the BCR and ABL genes,
leading to the fusion gene BCR-ABL, which forms the Philadelphia (Ph) chromosome, is the cause
of more than 90% of CML. The BCR-ABL protein shows abnormal tyrosine kinase activity, leading
to changes in proliferation signals including signal transducer and activator of transcriptions
(STATSs) and nuclear factor kappa-light-chain-enhancer of activated B (NF-kB) and resulting in
uncontrolled proliferation of myeloid cells. CTLA-4, PD-1 and LAG3 genes are known as
immunosuppressive receptors playing important roles in controlling immune response by inhibiting
activity of T helper cells. Klotho gene has anti-aging, anti-inflammatory and anti-cancer functions.
STAT signaling pathway genes regulate cancer cell functions by their phosphorylation and /xB-o
gene by degradation of its expression. In this study, we conducted experiments to determine mRNA
expression of these genes on immune cells in CML patients by using realtime-PCR. Results showed
a marked increase in the expression of STAT-1 and STAT-6 signaling genes and a decreased LAG3
expression in CML patients as compared with healthy controls. In addition, other gene expressions
such as CTLA4, PDI, klotho, IkB-a, STAT3 and STAT5 were unaltered in CML cells. The abnormal
increased expression of STAT1 and STAT6 genes indicated an important role of these signaling
genes in regulating activity of immune cells, leading to pathogenesis and development of CML
disease. The evidence suggested that STAT-1 and STAT-6 genes could be important and potential
markers in early prognosis of CML.

Keywords: Chronic myeloid leukemia (CML), klotho, CTLA4, IxB-a, PD1, LAG3 va STAT
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Phu luc 1.
Tén céc loai cap moi Méi xudi/ngwoc Trinh tw moi
CTLA-4 M®i xuoi 5-GTCCGGGTGACAGTGCTTCG-3’
CTLA-4 Mbi nguoc 5-CCAGGTAGTATGGCGGTGGG-3’
PD-1 M®di xubi 5-TGCAGCTTCTCCAACACATC-3’
PD-1 Mbi nguoc 5-CACGCTCATGTGGAAGTCAC-3
LAG-3 M®i xuobi 5-CCTCACTGTTCTGGGTCTGG-3’
LAG-3 Mbi nguoc 5-GGATATGGCAGGTGTAGGTC-3
Klotho Mbi xudi 5 CTAAGCCAGGACAAGATG ¥
Klotho Mbdi ngwoc 5 TCAGGTCGGTAAACTGAG 3’
STAT-1 M®di xubi 5-CCCTTCTGGCTTTGGATTGAA-3
STAT-1 Mbi nguoc 5-CTTCCCGGGAGCTCTCACTGA-3
STAT-3 M®i xubi 5-GGA GGA GTT GCA GCA AAA AG-3’
STAT-3 Moi ngwoc 5-TGT GTT TGT GCC CAG AAT GT-3
STAT-5 Mbi xudi 5-CAGACCAAGTTTGCAGCCAC-3’
STAT-5 Mbi nguoc 5-CACAGCACTTTGTCAGGCAC-3
STAT-6 M®i xuobi 5-GCCCACTCACTCCAGAGGACCT-3
STAT-6 Mbi nguoc 5-GGTGTTGGGGAAAGTCGACAT-3
IkB-a MOdi xudi 5-GCAAAATCCTGACCTGGTGT-3’
IkB-a Mbi ngwoc 5-GCTCGTCCTCTGTGAACTCC-3’
GAPDH M®di xubi 5-GGAGCGAGATCCCTCCAAA-3
GAPDH Mbi nguoc 5-GGCTGTTGTCATACTTCTCAT-3’
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