VNU Journal of Science: Medical and Pharmaceutical Sciences, Vol. 36, No. 1 (2020) 75-83

VNU Journal of Science: Medical and Pharmaceutical Sciences

Journal homepage: https://js.vnu.edu.vn/MPS

Original Article

Jak-Stat Signaling Pathway Related Gene Expressions
and Blood Biochemical Indicators
in Acute Promyelocytic Leukemia

Bui Kieu Trang!, Nguyen Thi Xuan’?*

YInstitute of Genome Research, Vietnam Academy of Science and Technology,
Al7 Building, 18 Hoang Quoc Viet, Cau Giay, Hanoi, Vietnam
2Graduate University of Science and Technology, Vietnam Academy of Science and Technology,
A28 Building, 18 Hoang Quoc Viet, Cau Giay , Hanoi, Vietnam

Received 12 December 2019
Revised 25 February 2020; Accepted 20 March 2020

Abstract: Acute promyelocytic leukemia (APL), caused by a specific (15 and 17) chromosomal
translocation, resulting in a fusion gene PML/RARa, is a type of acute leukemia, which has the
highest death rate among blood cancers. Klotho gene is important in preventing aging,
inflammation and cancer. CTLA4, PD1 and LAG3, immunosuppressive receptors located on the
surface of T cells, are considered as a negative regulation of immune response. These genes
regulate immune cell activity through several signalling moleculars such as STATs and NF-xB.
This study measures mMRNA expression of the named genes by using realtime-PCR to determine
the difference between APL and other leukemia. The study results show that mMRNA levels of KL,
CTLA4, PD1 and LAG3 genes were lower, while the expressions of STAT1, STAT3, STAT5 and
STAT6 genes were significantly higher in the APL patients than in the healthy controls. In
addition, IxB-a gene expression was unaltered on APL cells. These results are expected to partially
contribute to a better understanding of the differences in JAK-STAT signaling associated gene
expressions between APL and other leukemia groups. This is important in applying effective
chemotherapy for each type of leukemia.
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Biéu hién mot sb gen lién quan dén tin hiéu Jak-Stat
va chi so sinh héa mau trén bénh bach cau tién tiy bao
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Tém tat: Bach cau cip dang tién tiiy bao (APL) 1a mot loai bénh bach cau cap tinh giy tir vong
cao nhat trong sb bénh ung thu mau va duoc giy ra do hoat dong chuyén vi ciia nhidm sic thé 15
va 17 tao ra t6 hgp gen PML/RAR-a. Gen klotho (KL) c6 vai trd ngin chan sy ldo hoa, phan tmg
viém va ung thu. CTLA4, PD1 va LAG3 la nhing thy thé kiém soat mién dich nam trén bé mat
clia té bao T va ¢6 vai tro diéu hoa nguoc phan tng mién dich. CAc gen trén diéu hoa hoat dong té
bao mién dich thong qua mot s tin hiéu phéan tir nhu STAT va NF-kB. Trong nghién ctru nay, dé
cung ¢d thém su khac biét gitta bénh APL vai bénh bach cAu khac, chung toi tién hanh do mirc do
biéu hién mRNA cua cac gen trén bang k§y thudt realtime-PCR. Két qua nhan duoc cho thiy mirc
d6 biéu hién mRNA cta gen KL, CTLA4, PD1 va LAG3 thap hon, trong khi nhom gen STAT,
STAT3, STATS5 va STAT6 ¢6 mic dd biéu hién cao hon rd rét & bénh nhan APL so v&i ngudi khoe
manh. Ngoai ra, biéu hién gen /xB-a khong thay dbi trén t& bao APL. Két qua nghién ciru dong
g6p mot phin hiéu biét vé& su khac biét biéu hién gen lién quan dén tin hiéu JAK-STAT giira bénh
APL v6i nhoém bénh bach cau khac. Piéu nay c¢6 y nghia quan trong trong tng dung liéu phap hoa
tri hiéu qua cho tirng loai bénh bach cau.

Tir khéa: Bach cau tién tay bao, klotho, CTLA4, IxB-a, LAG3, PD1, STAT.

1. Pt van dé

Bénh bach ciu cép tinh dang tién tiy bao
(acute promyelocytic leukemia-APL) la mot
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phan nhém ciia bénh bach cau cap tinh dong tuy
(AML) géy ra boi sy chuyén vi ctia nhiém sic
thé 15 va 17 tao ra mot ban sao hop nhat giita
cac gen PML va RAR-a dugc ky hi¢u la t (15;
17) (q22 g21) [1,2]. Céc tién tuy bao can thoi
gian ngin hon binh thuong dé ting sinh s6
lugng trong tiy xuong bénh nhan [2]. Bénh
chiém khoang 15 - 20% trong s cdc bénh AML
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va gan nhu 100% tir vong sém do céc rdi loan
déng mau va khong c6 cac bién phap dicu tri
dac hiéu [2].

C6 nhiéu nghién ctru vé da hinh va biéu
hién gen c6 chtic nang diéu hoa hoat dong hé
mién dich trén bénh nhan ung thu. Mot trong
nhiing gen dugc nghién ciru rong rai la gen
klotho [3]. Gen nay c0 vai tro quan trong ngan
chdn lao hoa, phan tng viém va ung thu. Chudt
do6t bién gen KL dan dén chirc ning cua gen nay
bi bat hoat, gdy ra hién tuong lao hda som tu
khi chudt sinh ra va chét sau khoang 2-3 thang
do sy tich tu qua nhiéu canxi trong cac khép
xuong, mach mau va cac bénh vé tim mach va
ty mién dich [3]. Qua trinh 140 hoa lién quan
dén sy gian doan qua trinh tao mau gy thiéu
méu, hinh thanh cac khéi u ac tinh va phat trién
thanh bénh bach cau [4, 5]. Gen KL khong biéu
hién trén té bao ung thu bach cau tity man tinh
[6]. M6t sb nghién ctru khac chi ra mdi twong
quan giita biéu hién gen KL véi hoat dong sinh
Iy cua kénh ion nhu kénh Ca?* trén té bao mién
dich, tir @6 tmg dung ting cuong mién dich
chbng lai bénh théng qua viéc cung cap thém
céc nguyén t6 khoang phu hop két hop véi didu
tri gen dich [4,5].

Ngoai gen KL, mot sb gen c6 vai tro kiém
soat hé mién dich gdm CTLA4, PD1 va LAG3
cling dugc tdp trung nghién cuu va ung dung
trong diéu tri ung thu bang liéu phap gen dich
st dung cac loai khang thé hodc thudc uc ché
biéu hién. CTLA4, PD1 va LAG3 la nhitng thu
thé kiém soat mién dich ndm trén bé mit cua té
bao T va c6 vai tro diéu hoa nguoc phan tng
mién dich [7-9]. CTLA4 diéu hoa hoat dong
ctia cac té bao T thong qua tre ché tin hiéu phan
tir CD28-CD80/CD86 [7]. PD1 diéu hoa hoat
dong cua té bao T chu yéu & cac ving ngoai vi
[8]. LAG3 dugc tim thay trén cac té bao T diéu
hoa trong nhiéu loai ung thu [9]. O ngudi,
LAG3 biéu hién dong thoi v6i PD1 gy ra mot
trang thai kiét suc cho té bao T. Protein LAG3
lién két voi phan tt MHC-II lam giam kha ning
mién dich chdng ung thu bang cach wc ché sy
tiét IFN-y ctia cac té bao T [10,11]. LAG3 biéu
hién cao & cac bénh nhan mic bénh bach cau
lympho man khong déap tng diéu tri [12].

Song song véi cac nghién ciru vé biéu hién
gen chirc ning, cic khao sat vé gen tin hiéu
tham gia kiém soat chirc ning sinh Iy té bao
cling duoc chu trong. C6 nhiéu nghién ciru vé
nhom gen STAT diéu hoa cac phan mg mién
dich trén co thé ngudi bénh nhu su tiét
cytokine, sy tang sinh, biét hoa, di cu va sy chét
apoptosis clia t& bao. Su biéu hién bat thuong
cua tin hiéu STAT dan téi phat trién bénh bach
ciu [1,13,14]. Kich hoat protein STAT dic biét
1a STAT3 va STATS5 lién quan dén su chuyén
d6i hinh thai va chirc ning té bao ung thu [15].
Ngoai gen STAT, biéu hién gen IkB-a di duoc
ching minh la dong vai trd quan trong trong
cac loai ung thu mau khac nhau [16]. Gen nay
¢6 chirc nang e ché yéu t6 phién ma NF-xB va
su giang hoa IkB-a giy ra su hoat hoa NF-xB
trong té bao [17].

Céc nghién ctru vé biéu hién cac gen nay
trén bénh nhan APL ngudi Viét Nam chua dugc
chu trong. Trong nghién ctru nay, ching toi tién
hanh tach chiét RNA tong sb tir cic miu mau
va xac dinh mirc do biéu bién mét sé gen KL,
CTLA4, PD1, LAG3, STAT1, STAT3, STATS,
STAT6 va IkB-a trén bénh nhan APL phuc vu cho
cong tac chan doan va diéu tri bénh hiéu qua.

2. Vit liéu va phuong phap nghién ctru
2.1. DBéi twong nghién ciru

Tai Bénh vién Huyét hoc va Truyén méu
Trung wong va Bénh vién Quan Y 103, Ha Noi,
Viét Nam, mau méu ngoai vi dugc thu thap tu
13 bénh nhan chua duge diéu tri duge chin
doan mic bénh APL. Cac bénh nhan da duoc
tham kham lam sang, lam cac xét nghi€ém cén
lam sang va giai phau bénh dé chan doan xac
dinh tirng loai bénh.

Nhom dbi ching gom 10 nguoi khoe manh,
trong d6 khong c6 ca nhan nao dang dung thude
hodc bi bat ky bénh cip tinh hay man tinh nao
khac. Tét ca bénh nhan va tinh nguyén vién da
ky van ban dong ¥ tham gia nghién ciru. Céc
quy trinh thi nghiém va viéc cham séc tung ca
nhan dugc thuc hién theo luat phap Viét Nam
va da dugc phé duyét boi Hoi dong Y Puc cua
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Vién nghién ctru hé gen, Vién Han 1am Khoa
hoc va Cong Ngh¢ Viét Nam.

2.2. Phuong phap nghién ciru

Tach chiét RNA tong s6 va phan tich mic
d6 biéu hién gen bang k¥ thuat Realtime-PCR.

Tong luong RNA dugc tach chiét bang
Trizol theo huéng din cia hing Invitrogen.
cDNA dugc tong hop tir RNA tong sb theo quy
trinh nhu sau: ldy 1pg RNA tong sd pha lodng
vao nuge cit DEPC thanh 12,5 ul. Sau do, thém
1 pl oligo-dT primer (500pg/ml, Invitrogen) va
u 0 nhiét @ 70°C trong 2 phut. Cho thém vao
ong dung miu 2pl 10x reaction buffer
(Biolabs), 1 pl dNTP mix (dATP, dCTP, dGTP,
dTTP, 10 mM mdi loai), 0,5ul chit trc ché
Rnase (Roche), 0,1 pl enzyme phién ma ngugc
M-MuLV (Biolabs) va 2,9 ul nudc cit DEPC.
Tron déu mau sau d6 u & 42°C trong 1 tiéng. Dé
dimg phan tmg tong hop cDNA, cac mau duoc
i & 94°C trong 5 phut va du trit & -80°C. Mau
c¢DNA duogc phan tich murc do biéu hién céc gen
CTLA-4, PD-1, LAG-3, KL, STAT-1, STAT-3,
STAT-5, STAT-6, IxB-o va GAPDH. Céc primer
dugc st dung bao gom:

Tén mdi Trinh tu nucleotide

CTLA4 F 5’GTCCGGGTGACAGTGCTTCG3’
CTLA4 R 5’CCAGGTAGTATGGCGGTGGG3’
PD-1_F 5’TGCAGCTTCTCCAACACATC3’
PD-1 R 5’CACGCTCATGTGGAAGTCAC3’
LAG-3 F 5’CCTCACTGTTCTGGGTCTGG3’
LAG-3 R 5’GGATATGGCAGGTGTAGGTC3’
Klotho F 5’CTAAGCCAGGACAAGATG3’
Klotho R 5S’TCAGGTCGGTAAACTGAG3’
STAT-1_F 5’CCCTTCTGGCTTTGGATTGAA3’
STAT-1_R 5’CTTCCCGGGAGCTCTCACTGA3’
STAT-3_F 5’GGAGGAGTTGCAGCAAAAAGS’
STAT-3_R S’TGTGTTTGTGCCCAGAATGT3?
STAT-5_F 5’CAGACCAAGTTTGCAGCCAC3’
STAT-5_R 5’CACAGCACTTTGTCAGGCAC3’
STAT-6_F 5’GCCCACTCACTCCAGAGGACCT?
STAT-6_R 5’GGTGTTGGGGAAAGTCGACAT3’
IkB-a_F 5’GCAAAATCCTGACCTGGTGT3’
IxB-0. R 5’GCTCGTCCTCTGTGAACTCC3’
GAPDH_F 5’GGAGCGAGATCCCTCCAAA3Z’
GAPDH_R 5’GGCTGTTGTCATACTTCTCAT3’

Phan tng quantitative PCR chira 20 pl tong
thé tich gdbm 2 pl cDNA, 2.4 pl MgCI2 (3 pM),
1 ul 02 loai primer (0.5 uM mdi loai), 2 pl
cDNA Master SybrGreen 1 mix (Roche
Molecular Biochemicals) va 12.6 pl nudc
DEPC. Doan ¢DNA dugc khuéch dai ¢ 95°C
trong 10 giay, 62°C trong 10 giay, and 72°C
trong 16 gidy, s6 vong nhic lai 1a 40 vong.
Phuong phdp RT-PCR dinh lugng cho SHP-1
va SHP-2 dugc thyc hién trén hé théng
LightCycler System (Roche Diagnostics). Ty 1€
biéu hién twong quan giita cic gen nghién ciru
va gen GAPDH d6i ching duogc tinh trén mdi
mau theo phuong phap ngudng chu trinh.

2.3. Phirong phdp xir Iy 56 liéu

Két qua thi nghiém 1a trung binh cong cua
chc gia tri va duge xur 1y bang phwong phap
ANOVA. Cic nghién ctru dugc lap lai it nhat 3
lan. Su khac biét gitta miu ddi ching va miu
bénh nhén c6 ¥ nghia théng ké khi chi sb p
value < 0.05.

3. Két qua va thao luin

Chi sb xét nghiém sinh héa mau bénh
nhan APL.

Két qua xét nghiém sinh héa mau chi ra
rang ty 18 BN APL c6 chi sb glucose, axid uric,
protein toan phan, globulin, ferritin, AST, ALT
va lactate dehydrogenase (LDH) cao hon nguoi
khée manh twong ung 1a 15.4%,15.4%, 46.1%,
46.1%, 38.5%, 30.8%, 38.5% va 23.1% (Bang
1). Nong do cac chi sé sinh hoc nay ting cao
chi ra muc d6 anh hudng cao cua bénh dén su
ton thuong cac co quan than, gan va mot sb co
quan khac. Nong d¢6 LDH ting cao dan dén
ting nong do lactat trong mau va tén thuong
mo. Ngoai ra, cac chi s6 héa sinh khac nhu
bilirubin va dinh lugng sat huyét thanh ciing
c6 mot s6 BN c¢6 cac chi sé nay cao hon binh
thuong.
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Bang 1. Ty 16 BN APL c6 chi s xét nghiém sinh

héa mau cao hon binh thuong

) Bénh Bénh
STT  Chi s6 bénh nhan (n)  nhan (%)
1 Ure 0/13 0.0
2 Glucose 2/13 154
3 Creatinin 0/13 0.0
4 Axid uric 2/13 15.4
Bilirubin toan
5 phan 113 7.7
6 Protein toan phan ~ 6/13 46.1
7 Albumin 0/13 0.0
8 Globulin 6/13 46.1
9 chi sb A/G 0/13 0.0
10 Ferritin 5/13 38.5
11 Calci ion hoéa 0/13 0.0
12 AST (GOT) 4/13 30.8
13 ALT (GPT) 5/13 38.5
14 LDH 3/13 23.1
15 Canxi toan phan ~ 0/13 0.0
Pinh lugng sa

16 hliyét th.an%l Sat 113 7.7
17 Na+ 0/13 0.0
18 K+ 0/13 0.0
19 Cl- 0/13 0.0

Mirc do biéu hién cua gen KL, CTLA4,
PD1 va LAG3.

0,35

Mire dd biéu hién gen Klotho

0,34

0,25+

0,2 4

0,15

0,14

0,05 -

D Dii chirng

I Bénh nhin

Mirc di biéu hién gen

CTLA-4/PD-1/LAG-3

0,6

0,5

0,4 -

0,3

0,2 S

0,1 -

79

Nhém gen kiém soat mién dich CTLA4,
PD1 va LAG3 biéu hién cao trén té bao T, dic
biét 1a té bao T diéu hoa va co vai tro ting
cuong hé mién dich dbi khéng, chinh vi vay
biéu hién cao ciia nhitng gen nay thuan loi cho
su ting sinh cua t& bao ung thu [7-9]. Tuy
nhién, trén bénh nhan APL, chung t6i khong
tim thay su khac biét vé biéu hién cua ching va
tham chi biéu hién cua gen CTLA4 va LAG3
con hoi gidm so voi nguodi khde (Hinh 1). Mirc
d6 biéu hién mRNA cao cia CTLA4 duoc
chimg minh c¢6 lién quan dén thoi gian didu tri
giai doan khoi phat dai hon trong bénh bach cau
lympho man tinh té bao B [18] va c6 tién lugng
kém hon so voi ngudi ¢6 biéu hién thap [19,
20]. Murc do biéu hién cua gen PD1 ¢ bénh
nhan bach cau lympho man tinh ciing dugc
chung minh 1a cao hon so véi nguoi khée manh
[21]. Theo nghién ctru cua Long L. va cong su,
gen LAG3 c6 muc d6 biéu hién cao trong cac
bénh nhan mic cic bénh v& mau [22]. Tuy
nhién, biéu hién gen LAG3 cao trén bénh nhan
ung thu ¢6 sy hdi phuc tét hon so voi bénh
nhan khéc [23]. Két qua muc d6 biéu hién cia
gen CTLA4, PD1 va LAG3 ¢ bénh nhan APL
trong nghién ciru nay phan anh biéu hién hé
mién dich bénh nhan APL it lién quan dén hoat
dong ciia mién dich di khang.

D Dii chimg

l Il Bénh nhin

—
—

-

PD-1

CTLA-4 LAG-3

Hinh 1. Biéu hién mRNA cua céc gen KL, CTLA4, PD1 va LAG3 trén bénh nhan APL (¢4t mau den)
va mau ddi chimg (cot mau trang).
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Nguoc lai voi 03 gen kiém soat mién dich
trén, gen KL da dugc chiing minh la tham gia
ngan chan qua trinh ldo hoa, phan Gng viém va
su tang sinh cua t& bao ung thu. Biéu hién cua
gen nay giam xudng 1a mot trong nhiing nguyén
nhan giy ra nhiéu loai bénh ung thu [4, 5].
Tuong tu, nghién cltu cia chiing t6i ciling chi ra
gen KL c6 muc do biéu hién giam xudng & bénh
nhan APL (Hinh 1). Mt nghién ciru gan day da
chi ra rang, biéu hién gen KL giam anh hudng
dén  su tang néng do6 caa 1,25-
Dihydroxyvitamin D3 (D3) trong mau, dan dén
hién tuong cac khop xuwong bi voi hoa som,
bénh 130 hoa tim mach va hé mién dich bat hoat
[3]. Té bao ung thu APL khi tiép xuc v6i D3 ¢6
biéu hién hoat hoa tang lén din dén sy tang sinh
nhiéu hon so v&i té bao khong dugc xir 1y [24].
Chinh vi vdy, biéu hién giam gen KL lién quan
mot phan dén sy tang sinh cua té bao APL

Trong nghién ctru nay, chung tdi da chi ra
rang bénh nhdn APL c6 biéu hién cac gen
STAT tang rd rét so voi ngudi khde manh va
két qua nay c6 ¥ nghia thong ké, trong khi biéu
hién gen IxB-a khong thay dbi trong t& bao
APL. Tong s6 04 gen STAT1, STAT3, STAT5 va
STAT6 déu tang trong bénh nhan APL phan anh
rang, gen STAT dic biét quan trong diéu hoa
qua trinh gay bénh APL. Nghién ctru cua ching
t61 1a nghién ctru dau tién chi ra sy tang biéu
hién cia tong thé 04 gen, chimg t6 rang viéc sir

[T éi chimg 0,045
34 W Binh nhiin
0,04 =~

s
=
g
n
1

0,03
0,025 -
0,02

0,015

Mire dj bi¢u hién gen
STATI/STAT3/STATS
n
1

0,01

Miic df bi¢u hi¢n gen STAT6

0,54
- 0,005

o 0 -

STAT1 STAT3 STATS

dung thudc trc ché tyrosine phosphatase trong
diéu tri bénh APL hoan toan phu hop. Cac
nghién ctru khéc trén bénh nhan ung thu mau
cling phén tich biéu hién nhém gen STAT, tuy
nhién chua c6 nghién ciru nao chi ra biéu hién
tang 1&n cia ca 04 gen nay trong mdt bénh ung
thu. Biéu hién cia STATI ting cao trong bénh
bach cau bao gém bénh APL da duoc biét dén
trong nhiéu nghién ctru [1, 25]. Su kich hoat tin
hi¢u STAT3 va STATS ciling dugc chi ra ¢
bénh u lympho va bénh bach cau [26, 27]. Mirc
dd biéu hién gen STAT6 qua muc ciling dugc
tim thay trén mot sé bénh ung thu méau [28] va
tuong quan thuan véi sy ting kha nang xam lan
va di can cua té bao ung thu [29]. Biéu hién gen
STAT6 tang cao trén bénh nhan APL trong
nghién ciru nay phan anh tinh trang nang cua
bénh. Ngoai gen tin hi€u STAT, gen IkB-o cling
duoc khao sat trong nghién ctru nay, tuy nhién
biéu hién ctia gen nay khong thay dbi trong té
bao ung thu APL. Khac véi bénh APL, biéu
hién gen IxB-o giam di 10 rét trén mdt sb6 bénh
bach cau khac [16, 30]. Piéu nay chi ra ring,
mirc d6 biéu hién gen IxkB-o & nhém bénh nhan
APL 1a khac biét so v&i nhom bénh bach cau
con lai. Xac dinh sy khac biét vé biéu hién gen
tin hiéu c6 y nghia quan trong trong viéc diéu
chinh cac loai thudc sir dung cho li€u phap hoa
tri phu hop voi ting loai bénh.

* [T éi chiimg 180 4 [ péi chimg
B Bénh nhin M Binh nhin
160
i
] 4
F
S 120
14
£ 100 T
=
< 80+
=
= 60+
£ 404
=
20
0=

Hinh 2. San phdm realtime-PCR cac gen STAT1, STAT3, STATS, STAT6 va IkB-o cua cac mau bénh nhan
APL (cot mau den) va mau ddi chimg (cot mau tring). * p<0.05 va ** p<0.01 chi ra sy khac biét c6 y nghia
thong ké gitra nhém dbi chimg va nhom bénh nhan (ANOVA).



B.K. Trang, N.T. Xuan / VNU Journal of Science: Medical and Pharmaceutical Sciences, Vol. 36, No. 1 (2020) 75-83 81

Béng 2. So sanh biéu hién nhom gen STAT ciia bénh nhan APL trén thé giéi

Loai Pia diém SO Do Biéu hién gen STAT Tai liéu tham
bénh luong  tuoi khao
STA  STAT STAT  STAT
T1 3 5 6
APL Y 5 Ting [1]
Viét Nam 37 15-70 Tang Tang Tang Tang Nghién clru nay
My Tang Tang Téang [31]
Phéap 5 66-68 Tang Tang Tang [26]
Bach i - - <
CE‘tlu ty bruc 14 Tang Tang Téang [27]
cap Uc 94 Giam [13]
bruc Giam [14]
cau tuy - <
man My Téang [32]
My Téang [30]

So sanh biéu hién gen STAT cua bénh nhan
APL trén thé gi6i.

So séanh véi mot s nude trén thé gidi,
chung t6i chi ra rang biéu hién gen STAT la
khac biét trén mdi bénh ung thu mau khac nhau
(Bang 2). Tuy nhién, biéu hién 04 gen STATI,
STAT3, STAT5 va STAT6 déu ting trén bénh
nhan APL la m{t phat hién moi, chua dugc dé
cap dén.

4. Két luan

Nhu véy, nghién ctru v& mtc do biéu hién
cua cac gen KL, CTLA4, PD1, LAG3, STAT],
STAT3, STAT5, STATG6 va IkB-o trén bénh nhan
APL gop phan hiéu biét thém vé hoat dong cua
mot sb gen chirc ning va gen tin hiéu kiém soat
hé mién dich trén bénh nhan APL, trong d6 gen
STAT6 dic biét quan trong lién quan mat thiét
dén tinh trang bénh nang. Biéu hién cua 04 gen
STAT1, STAT3, STAT5 va STAT6 tang lén va
biéu hién gen /xB-a khong thay ddi chi ra vai
tro dac biét quan trong ciia nhém gen STAT
diéu hoa hoat dong t& bao APL va khac biét v6i
nhoém bénh bach cau khac. Didu nay co y nghia
quan trong trong Ung dung liéu phap hoa tri
hi€u qua cho tirng loai bénh bach cau.

Loi cam on

Cong trinh hoan thanh véi kinh phi dugc tai
tro boi Chuong trinh phat trién khoa hoc co ban
trong linh vuc Hoa hoc, Khoa hoc su sdng,
Khoa hoc trai dat va Khoa hoc bién giai doan
2017-2025, B6 Khoa hoc va Cong nghé.
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