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TOM TAT

Té bao tua 14 t& bao trinh dién khang nguyén chuyén nghiép nhét tdi cac té bao lympho T trong qué trinh

dap vmg mién dich. Klotho 1a mot protein xuyén mang dugc tim thdy chii yéu trong than. Klotho c6 vai trd
ngin can qué trinh 130 hoa té bao va lam ting kha ning hip thu ion Ca>" khi té bao dwoc hoat hoa boi khang
nguyén lipopolysaccharide (LPS). Nong d6 ion Ca®' trong t& bao chét ting 1én kich hoat tin hiéu phéan tir PI3
kinase (PI3K)/Akt kéo theo trc ché su phosphoryl hoa GSK3p, két qua lam ting sy phién ma cia cac cytokine
viém. Trong nghién ctru nay, chung t6i da tién hanh xac dinh muc do bleu hién cua gen klotho, ndng d6 IL-10
trong moi truong dich huyén phit va co ché phan tu lién quan trong té bao tua bang phuong phap RT-PCR,
western blottmg va ELISA. Vit liéu sir dung 1a té bao tuy xwong chudt dwoc nudi ciy 8 ngay cing horrnone
GM-CSF. Két qua nhan dugc cho thay, khi st dung chit L'Y294002 dé we ché tin hidu PI3K/Akt hodc nudi cay
té bao trong méi truong d6i huyét thanh déu lam tang qua trinh phosphoryl hoa GSK3p dén dén murc d6 bidu
hién mRNA cua gen klotho tang 1én. Bén canh do, LY294002 lam giam su giai phong cytokine IL-10 tir 570
pg/ml xubng 306 pg/ml. Anh huéng cta LY294002 dén mirc do biéu hién mRNA gen klotho va sy tiét IL-10 bi
ngin chan boi chit tc ché dic hiéu SB16763 cia GSK3pP. Két qua nghién ciru cho thdy tin hiéu phan ti
PI3K/Akt tic ché biéu hién gen klotho va lam ting kha ning tiét IL-10 thong qua didu hoa sy phosphoryl hoa

phan tir GSK3 trong té bao tua.

Tir khéa: Akt, DCs, GSK3p, Klotho, LPS, PI3K
DAT VAN BE

Té bao DC (dendritic cells) 14 nhitng té bao trinh
dién khang nguyén chuyén nghiép ctia hé mién dich.
Chung déng vai tro hoat hoa dap tng mién dich bam
sinh tao ra dap mg mién dich thu duoc va tri nhé
mién dich thong qua kha ning trinh dién khing
nguyén t6i té bao T va su giai phong ra cac cytokine
gdy viém (Banchereau et al., 2000). O vi tri ngoai
bién, cac té bao tua c6 kha nang thuc bao cac khing
nguyén la dé tro thanh té bao thuan thuc, sau do
ching di cu vé co quan bach huyét. Tai day, cac té
bao nay ting cuong sy biéu hién phén tu trinh dién
khang nguyén nhu MHC class II va cac phan ti
ddng kich thich nhu CD86, CD40 va CD54 (Fu et
al., 2013) ciing nhu ting kha ning sin xudt cic
cytokine gdy viém (Patenaude ef al., 2011) va kha
nang thuc bao cua chiung giam di rd rét (Fu et al,

2013, Patenaude et al, 2011). Hoat dong tiép nhan
khang nguyén cua té bao tua kich hoat tin hiéu phan
tor PI3K (phosphoinositide 3-kinase)/Akt. Tin hiéu
nay co vai tro trc ché phan tng viém trong dap tmg
mién dich théng qua thu thé TLR4 (toll-like receptor
4) trong té bao tua cua chudt (Shumilina ez al., 2007)
va trc ché su phosphoryl hoa phan tir glycogen
synthase kinase 3 (GSK3p) phia dudi (Sakoda et al.,
2003, Wyatt et al., 2006). Tuong tu nhu phén tir PI3K,
GSK3 tham gia diéu hoa cac qua trinh sinh 1y trong té
bao tua (Ohtani ef al., 2008, Rodionova et al., 2007).
Mat d6 phén tir nay rat cao khi t bao tua & trang thai
chua truong thanh va biéu hién cua nd giam di rd rét
khi té bao tua & trang thai thuan thuc (Rodionova et al,
2007).

Protein klotho la mot protein xuyén mang dugc
tim thidy chu yéu trong than va tuyén cén giap.
Protein klotho ¢ vai trd quan trong ngan chin qua
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trinh 130 héa ¢ nguoi va dong vat nén né dugc xem
nhu mét trong nhitng yéu t6 quyét dinh tudi tho
(Kato et al., 2000). Nhiéu nghién ctru da cho thay
rang, chudt bi tach gen klotho c6 biéu hién kiéu hinh
gia trudce tu01 trong khi néu tang cuorng biéu hién
gen klotho thi nhiing con chut nay lai song lau hon
so voi binh thuong (Kuro-o et al., 1997, Kurosu et
al., 2005). Mtrc d¢ biéu hién cta gen klotho giam
xudng dang ké ¢ nhimg nguoi gia (Yamazaki ef al.,
2010), nhung khong cé su khac biét vé gidi tinh
(Carpenter et al., 2010). Nghién ctru di truyén di chi
ra tinh trang methyl hod DNA la nguyén nhan chinh
din dén biéu hién gen klotho giam xudng
(Abramovitz et al., 2011).

Trong mot nghién cou méi day, ching t6i da
phat hién ra gen klotho c6 mit trong té& bao tua
(Shumilina er al., 2013). Klotho tham gia diéu hoa
sinh 1y trao ddi ion calcium va su di cu phu thudc
vao chemokine CCL21 trong t& bao tua (Shumilina
et al., 2013). Nhing bién d6i cic qua trinh sinh ly
nay dugc kiém soat boi tin hiéu phan tir PI3K trong
té bao tua (Matzner ef al., 2008). Vi thé, chung t6i
gia thiét ring biéu hién gen klotho ¢ thé dugc didu
hoa boi tin hiéu phan t PI3K. Trong nghién clru
nay, ching t6i tién hanh sir dung cac chét wrc ché tin
hiéu phén tir PI3K/Akt/GSK3p dé xac dinh muc do
biéu hién gen klotho va kha nang san xuét cytokine
IL-10 ctia té bao tua.

POI TUONG PHUONG PHAP NGHIEN CUU
Poi twrgng nghién ciru

Chudt BALB/c mice dugc mua tir cong ty
Taconic Farms (Hudson, NY, USA) va dugc nuoi
trong diéu kién sach, khong nhiém khuan tai Vién
Nghién ctru hé gen, Vién Han lam Khoa hoc va
Cong nghé Viét Nam.

Phwong phap
Nuéi cdy va biét héa té bao tua

Té bao tay xuwong chén sau ciia chudt duoc rua
sach bang PBS (phosphate-buffered saline), diét té bao
hong cdu va rira lai bang méi truong nudi cdy (MTNC:
gom c6 moi truong RPMI 1640 + 10% FBS (fetal
bovine serum) + 1% Glutamine + 50uM B-
mercaptoethanol + 1% Pemcllhn/Streptomycm) Sau
do, té bao tiry xuong duoc dem nudi cdy trong tu 4m
voi diéu kién nudi cdy & 37°C, 5% CO, clng véi
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hormone GM-CSF (granulocyte-macrophage colony-
stimulating factor, 35ng/ml) trong vong 8 ngay. Cur 3
ngay cac t& bao dugc thay MTNC méi c6 thém
hormone GM-CSF (35 ng/ml). Sau 8 ngay nudi ciy,
céc té bao dugc thu hoach, rira sach va phan tich phan
tram (> 85%) té bao tily xwong biét hoa thanh té bao
tua. Té bao tua dugc xir Iy cung v6i khang nguyén
LPS (lipopolysaccharide) va cic hoa chat LY294002
hoac SB16763.

Phwong phdp dém té bao dong chdy bang ky thudt
Flow cytometry

Céc té bao tua (4 x 10° t& bao) sau khi nudi cdy 8
ngdy dwoc dem rira sach bang PBS va sau d6 nhuom
v6i 100 pl dung dich FACS buffer (bao gdbm PBS va
0.1% FBS) c6 chira khang thé gan véi fluorochrome
& ndng do 10 pg/ml. Khang thé sir dung trong nghién
clru nay bao gdm: APC Hamster Anti-Mouse CD11c
va FITC-Annexin V. Té bao dugc nhudém véi cac
loai khang thé trén trong 45 phit ¢ 4°C, sau d6 dem
rira sach hai 1an va tai hoa tan béng dung dich dém
FACS. Khoang 2 x 10* t& bao tua trong mdi dng
nghiém dugc st dung dé phan tich ty 1¢ phan trim s6
té bao duong tinh v&i chi thi CD11c va am tinh v6i chi
thi Annexin V bang ky thuat flow cytometry sir dung
may FACS Cantoll.

Phan tich néng dp cytokine trong dich huyén phi
bang ky thudt ELISA

Té bao tua dugc hoat hda boi khang nguyén LPS
va xir Iy cing cac hoa chit LY294002 hodc SB16763
trong 24 gio. Sau nudi cdy, dich huyén phu cua té
bao dugc thu thap va trit déng & -20°C cho dén khi
phan tich ndng do cytokine bang ky thuat ELISA. Dé
do ndng d6 IL-10 trong dich huyén phu ching toi st
dung kit thuong mai mouse IL-10 ELISA Ready-
SET-Go (eBioscience), cach lam dya trén nhiing
hudng din cu thé ciia cong ty.

Tdch chiét RNA téng sé va phén tich mirc dp biéu
hién gen bang ky thudt RT-PCR

Té bao tua dugc xir 1y cing LY294002 hoic
LY294002 va SB16763 trong mdi truong cd hodc
khong c6 huyét thanh trong 24 gio. Cac té bao sau
d6 dugc tach chiét bang kit Qiashredder va RNeasy
Mini Kit ctia cong ty Qiagen dé thu dwgc RNA tong
s0, cach 1am theo sy hudng dan cu thé cua cong ty.
¢DNA dugc tong hop tir RNA tong s6 theo quy trinh
nhu sau: ldy 1 ug RNA tong sé pha lodng vao nudc



Tap chi Cong nghé Sinh hoc 15(3): 441-449, 2017

cit DEPC thanh 12,5 ul. Tiép dén, thém 1 pl oligo-
dT primer (500 pg/ml, Invitrogen) va G ¢ nhiét do
70°C trong 2 phut. Cho thém véo dng dung mau 2 ul
10x reaction buffer (Biolabs), 1 pl dNTP mix
(dATP, dCTP, dGTP, dTTP, 10 mM médi loai), 0,5
ul chat irc ché RNase (Roche), 0,1 pl enzyme phién
mi ngugc M-MuLV (Biolabs) va 2,9 ul nudc cat
DEPC. Tron déu mau sau d6 u ¢ 42°C trong 1 tiéng.
Pé dimg phan tng tong hop cDNA, cac miu dugc
& 94°C trong 5 phut va dy trit & -80°C. Mau cDNA
dugc phan tich mtc do biéu hién céac gen Klotho va
actin, st dung TagMan primer (Applied Biosystems)
bing ky thuit quantitative RT-PCR trén may
Lightcycler 480 system (Roche). Ty 1& biéu hién
twong quan gifra hai gen nay dugc tinh toan dya vao
diém crossing point va cong thirc tinh toan chu ky
ngudng (Livak,Schmittgen, 2001).

Di¢n di protein bang ky thudt western blotting

Té bao tua dugc hoat hoa biang khing nguyén
LPS trong méi trudng c6 hodc khong co huyét thanh,
sau d6 pha v& té bao bang dung dich RIPA buffer
(Sigma Aldrich) dé thu dwoc protein téng sb. Mau
protein dwgc dién di bién tinh trén gel SDS-PAGE
10%, st dung mang PVDF (polyvinylidene fluoride)
dé chuyén protein tir ban gel sang mang. Sau do,
mang dugc phu biang dung dich 5% skim milk +
TBS-T (bao gdbm TBS va 0,01% tween 20) trong 2
gio, rira mang 3 1dn voi TBS-T trong 30 phut. Tiép
theo i mang véi khang thé so cip bao gdm khang

A

thé tho khang chudt p-GSK3p va tho khang chudt
GAPDH (cell signaling) & 4°C qua dém va rira lai 3
lin v&i TBS-T trong 30 phut. Mang tiép tuc dugc @
v6i khang thé thir cap dé khang tho gan véi enzyme
HRP (GE Healthcare) pha trong dung dich 5% skim
milk + TBS-T trong 1 gio ¢ nhiét do thuong, sau do6
rira mang 3 14n trong 30 phut véi dung dich TBS-T.
Protein dugc phat hién bing dung dich hién mau
ECL Plus kit (GE Healthcare).

Phuong phap xir Iy s liéu

Két qua thi nghiém 1a trung binh cong ctia cac gia
tri va duoc xtr Iy bang phuong phap unpaired Student
t-test. Cac nghién ciru dwoc lap lai it nhat 3 lan. Sy
khac biét giita mau d6i chimg va mau dugc xir 1y ¢b
¥ nghia thong ké khi chi s6 p value < 0,05.

KET QUA

Phan tich khd nding séng sét va biét héa ciia té bao
tua

Phan tich kha ning sdng sot va su biét hoa ciia té
bao tua bing k¥ thuét flow cytometry, cho thdy >85%
s0 té bao duong tinh voi chi thi CDI11c va gan nhu
khéng co té bao nao dwong tinh véi chi thi Annexin V.
Didu d6 chimg to dai da sb cac té bao tuy xwong da
duoc biét hoa thanh té bao tua séng sot va dang phat
trién (Hinh 1).
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Annexin V

v

CD 11c

Hinh 1. Phan tich kha nang sbng sét va biét hoa cla té bao tua. Q1, Q2, Q3 va Q4 hién thi cac phan khac nhau trong hinh
dot blot. Té bao tap trung & Q4 la dwong tinh véi chi thi CD11c va té bao tap trung & Q2 la dwong tinh véi chi thi CD11c va

Annexin V.
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Tin higu PI3K/GSK3p diéu hoa mirc dp biéu hién
ciia gen klotho

Pé x4c dinh vai trd cua tin hiéu phan tir
PI3K/GSK3B didu hoa sy phién mad gen klotho,
ching t6i tién hanh do mirc d6 biéu hién cua gen
klotho bang k¥ thuat real time-PCR.

Két qua trén hinh 2 cho thiy mic d6 biéu hién
cua gen klotho so véi gen actin cla cac té bao doi

Nguyén Vin Phong et al.

chtng hodc té bao duoc nudi trong méi trudng bod
d6i huyét thanh hodc té bao dugc xur Iy cing
LY294002 c6 ty 1é¢ twong tng la 1/1.75/2.13.
Nguoc lai, khi st dung hoa chit e ché phéan tu
GSK3B 1a SB16763 thi ty 1& biéu hi¢n cua gen
klotho so v&i gen actin bi giam xudng tir 2.13 thanh
1.33. Diéu nay chi ra rang, mirc d¢ biéu hién tang
ctia gen klotho do wc ché tin higu phan tir PI3K
dong gop vao anh huong cua protein PI3K diéu hoa
biéu hién cia protein GSK3 trong té bao tua.
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Hinh 2. San pham real time-PCR céc gen klotho va B-actin tir té bao tua déi chirng trong méi trwdng binh thuwdng (control cot
trdng) hodc trong méi trwdng khdng cd huyét thanh (cot xam) hodc duoc xiv Iy cling LY294002 (c6t den) hodc dwoc xi Iy cling

LY294002 va SB16763 (cét hinh ca rd).
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Serum deprivation

control LPS +LPS
p-GSK3p | eummmmy G
GAPDH — —  C—
1 2 3

Hinh 3. Dién di protein GSK3pB va GAPDH trén polyacrylamide gel 10%. C4c té bao tua déi’cht'mg (1) hodc dwoc x& ly cung
khang nguyén LPS trong méi trwdng binh thuwdng (2) hoac trong moi trwdng khéng céd huyét thanh (3).

Aﬁ)h hwéng ciia tin hiéu phin tiv PI3K dén mirc dj
biéu hi¢n ciia protein GSK3f

Dé chimg to anh huong cua phan tir PI3K 1am kim
ham biéu hién ctia phan tir GSK3p, ching t6i tién hanh
thi nghiém ngan chén hoat dong cua phéan tir PI3K
bang cach bo doi té bao tua trong mdi trudng khong co
huyét thanh. Két qua hinh 3 chi ra rang, khi trc ché tin
hi¢u phan tr PI3K thi su phosphoryl héa cia protein
GSK3p tang Ién, ching to rang khang nguyén LPS
hoat hoa tin hiéu phan tir PI3K thong qua trc ché biéu
hién phan tr GSK3p.

Anh hwéng ciia tin hiéu phin tie PI3K/GSK3p dén
sw gidi phong cytokine IL-10 ciia té bao tua

Tin hiéu phan tor PI3K dugc hoat hoa béng khéng
nguyén LPS két qua lam tang hoat dong phién ma cua
gen IL-10 trong nhan cua té bao tua. Pé xac dinh anh
huéng e ché hoat dong phan tir GSK3B cua tin hiéu
phén tir PI3K, chiing t6i tién hanh cac thi nghiém trc
ché tin hidu PI3K bang LY294002 va tc ché tin hi¢u
GSK3p bang SB16763. Két qua hinh 4 cho thy, xtr ly
te bao tua cung LY29400 lam gidm nong d6 san phim
tiét cytokine IL-10 tir 570 pg/ml xuong 306 pg/ml. Su
giam nong d¢ IL-10 khong xay ra khi té bao tua dugc
xir Iy cing Itc hai chat trc ché LY294002 va SB16763.

THAO LUAN

Trong nghién ctu nay, tin hi¢u phan tu
PI3K/GSK3p dugc chi ra kiém soat biéu hién gen
klotho va su giai phong cytokine IL-10 gay viém
trong té bao tua. Pay 1a mot phat hién méi vé vai

tro diéu hoa cia tin hiéu phan tir PI3K/GSK3p
trong t& bao tua. Nhom nghién ciru cta chung toi
trude day di cong bd rang, tin hiéu PI3K 1a yéu t6
tc ché sy giai phong IL-12 trong t& bao tua
(Shumilina et al., 2007). Trong co thé dong vat, té
bao mién dich dugc hoat hoa khi tiép xtc véi khang
nguyén la nhu LPS, dé tr& thanh thuin thuc va
tham gia vao quéd trinh dap tng mién dich. Nhitng
té bao thuan thuc nay s& giai phong ra cic chat
trung gian gy viém nhu cac cytokine nhu IL-12 va
IL-10 v&i ndng dd ty 1é nghich nhau dé dam bao
can bang luong cytokine ciia co thé. Chinh vi thé,
san pham tiét cytokine IL-12 cta t& bao tua thuin
thuc giam di, dan dén thuc dy kha ning tiét IL-10
cuia cac té bao nay dudi sy diéu hoa cua tin hiéu
phan tir PI3K (Chen ef al., 2014, Kamda, Singer,
2009). Nhitng nghién ctru twong tu v& vai tro kiém
so4t cta tin hiéu nay dén sy giai phong cac chat
trung gian gdy viém trong nhiéu loai t& bao khac
nhau di dugc cong bd rong rai (Ali er al., 2015,
Sakoda et al., 2003, Shumilina et al., 2007).

Bén canh d6, nhitng nghién ctru vé cac tin hiéu
phan tr lién quan dén biéu hién gen klotho chua
duoc cha trong. Mot vai nghién ciru cong bd ring
cac yéu té ngoai bao nhu: troglitazone va estrogen
lam giam mirc d6 biéu hién gen klotho (Oz et al.,
2007, Yamagishi ez al., 2001). Tuy nhién, cac tac gia
chua tap trung nghién ctru co ché phan tir kiém soat
su phién ma cta gen nay. Cho dén nay, mot nghién
ctru duy nhét chi ra phan tir thy thé androgen c6 vai
tro kiém soat gen klotho (Abramovitz et al., 2011).
Nghién ctru ciia ching t6i phat hién thém ring tin
hiéu phan tir PI3K ciing dong vai tro quan trong diéu
hoa biéu hién gen klotho.
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Standart Lan 1 Lan 2
1000pg/ml '.‘ Control
500pg/ml LPS
250pg/ml LPS+LY 294002
125pg/ml LPS+LY 294002
+SB 16763
60pg/ml
30pg/ml
15pg/ml
Blank
A
700 - p=0.011
600 - T
500 -
E 400 -
D
=
2
7 300 -
200 -
100 -
0 -
LY 294002
control LY 294002 +SB 16763
B

Hinh 4. (A) Két qué do thé nbng do IL-10 bang phuong phap ELISA, (B) San phdm cytokine IL-10 dwoc tiét ra tir cac té bao tua
thuan thuc déi chirng (control, cot trang) hodc dwoe xt ly cling LY294002 (c6t den) hodc dwgce xtr ly ciing LY294002 va SB16763
(cot hinh ca ro).
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Gen klotho da dugc chi ra 1a mét trong nhimg yéu
t6 anh huong dén su tiét hormone kich thich sinh
trudng trong chudt (Kurosu et al., 2005). Hormone nay
tham gia vao qua trinh diéu hoa sy phat trién, biét hoa
va kha ning ting sinh ctia cac t& bao, md va cac co
quan ndi tang trong co thé dong vat. Chinh vi thé, thi
nghiém trén chudt khi loai bo gen klotho lam giam kha
nang song sot tir 2-4 nam xudng con khoang 5 thang
tudi do cac co quan bd phén trong co thé bi 1io hoa
som toan by (Kuro-o et al., 1997). Nguoc lai, ting
biéu hién gen klotho thi nhimng con chudt nay lai
song lau hon so voi binh thuong (Kurosu et al.,
2005). Ngoai vai tro ngan chan qua trinh 1o hoa, cac
cong bd trén thé gidi da cho thay ring, mic do biéu
hién cua gen klotho giam xubng 1a mot trong nhiing
nguyén nhan giy ra cic bénh min tinh & thé ning
nhu suy thdn man, bénh tim mach, bénh viém khép
(Koh et al., 2001, Vadakke Madathil et al., 2014) va
mot sb bénh ung thu nhu: ung thu v, ung thu tryc
trang, ung thu cd, ung thu gan va ung thu da day
(Lee et al., 2010, Xie et al., 2013).

Nhu vy, nghién ctru vé co ché phan tir diéu hoa
biéu hién gen klotho gbp phan hiéu biét day du hon
vé mot trong nhiing nguyén nhan gay ra bénh gia
trude tudi, mot sé bénh man tinh ¢ thé ning va bénh
ung thu nhu duge néu ra ¢ trén. Piéu nay co y nghia
quan trong trong viéc nghién ctru dé xuat liéu phap
mién dich trong diéu tri cac loai bénh co lién quan
dén gen klotho.

Loi cam on: Cong trinh hoan thanh véi kinh phi
dwoc tai tro boi dé tai “Nghién clu sy biéu hién gen
ma hoa protein Klotho trong cac té bao hé mién dich
& nguwoi va chudt” cia Quy Phat trién Khoa hoc va
Céng nghé Quéc gia (NAFOSTED) s6 106-YS.06-
2013.21
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SUMMARY

Dendritic cells (DCs) are the most potent antigen-presenting cells regulating naive T cell responses in vivo.
Klotho is a membrane protein and hormone mainly expressed in the kidney and counteracting ageing thus leading
to increase of life span. Klotho induces an increase of bacterial lipopolysaccharides (LPS)-stimulated [Ca®"] influx,
which enhances activation of phosphatidylinositol (PI) 3 kinase with subsequent activation of Akt and Akt
dependent inhibition of GSK3, resulting in transcription of inflammatory cytokine production. The present study
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explored whether klotho expression is mediated by PI3K/AKT/GSK3p signaling. To this end, DCs have been
isolated from bone marrow of wild type mice and cultured for 8 days with GM-CSF. Klotho expression, cytokine
production and mechanisms underlying these physiological processes in DCs were determined by RT-PCR,
Western blotting and ELISA methods. In LPS-stimulated DCs, serum deprivation increased klotho transcript levels,
an effect mimicked by pharmacological inhibition of PI3 Kinase with LY294002, paralleled by increase of GSK3f
phosphorylation. In addition, LY294002 inhibited an increase of LPS-stimulated IL-10 formation in DCs. The
effects of LY294002 on klotho transcript levels and IL-10 production in DCs were significantly suppressed by the
specific GSK3P inhibitor SB216763. In conclusion, the present observations indicated that the PI3K/Akt signaling
pathway downregulated klotho expression and enhanced production of IL-10 mediated through the GSK3p
phosphorylation in in DCs.

Keywords: Akt, DCs, GSK3p, Klotho, LPS and PI3K.
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