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TOM TAT

Nghién ctru nay nhdm danh gia vai trd ctia cac yéu td bao hiéu cta protein chaparone ty thé dwéi tac déng cua
phan (ng protein mé ra ty th&. Cac md hinh in vitro d& dwoc st dung, trong d6 mARN ctia cac gen Hspa9, Hspdi
and ATF5 dwoc khao sat dwdi didu kién stress ty thé béi chat cdm (ng Paraquat va 2-cyano-3,12-dioxooleana-1,9-
dien-28-oic acid trén cac dong t& bao NIH3T3 va HEK293 bang ky thuat gPCR. Két qua da chirng minh rang dong té
bao NIH3T3 khéng phu hop lam chi sb doc cho cdm (ng phan (ng protein mé ra cua ty thé in vitro. Hon niva, két
qua ciing cho thay rdng mic d6 cta yéu td phién ma ATF5 cé xu huwéng gidm, trong khi 6 sy téng biéu hién clta
Hspa9 va Hspd1 dwoc quan sét sau khi cac t& bao duoc x&r Iy bang 50 hodc 500um Paraquat hodc 3um CDDO.
DPang lwu y, ndng do glucose cé anh hwéng tryc tiép dén tin hiéu phan &ng protein mé ra cua ty thé in vitro. Tém lai,
két qua cta nghién ctu chi ra rang dong té bao HEK293 nén dwoc str dung dé danh gia mac do biéu hién cta cac
gen dwoc khao sat dwéi didu kién stress ty thé va mé ra hwéng mai dé phat trién cac liéu phap diéu tri cac réi loan
ty th& va cac bénh lién quan trong twong lai.

T khéa: CDDO, in vitro, Paraquat, phan trng protein mé ra ctia ty thé va stress ty thé.

In Vitro Analysis of Mitochondrial Unfolded Protein Response
and Expression of HSPA9, HSPD1 and ATF5 using Cell Culture Models

ABSTRACT

This study aimed to assess the role of the mitochondrial chaperones signaling factors induced by the
mammalian mitochondrial unfolded protein response. In vitro models were used with the mRNA of Hspa9, Hspd1 and
ATF5 gene measured upon mitochondrial stress via Paraquat and 2-cyano-3,12-dioxooleana-1,9-dien-28-oic acid in
NIH3T3 and HEK293 cell lines by quantitative real time Polymerase Chain Reaction. The results demonstrated that
NIH3T3 cells were not suitable as a readout for UPRmt induction in vitro. Further, it was found that the levels of the
transcription factor ATF5 tended to be decreased, while the upregulation of the Hspa9 and Hspdl was observed
upon mitochondrial stress in the context of the cells treated with 50 or 500um Paraquat or 3uym 2-cyano-3,12-
dioxooleana-1,9-dien-28-oic acid. Notably, glucose concentration directly affected mammalian mitochondrial unfolded
protein response signaling in vitro. Taken together, the results of the study indicates that the HEK293 cell line should
be used to evaluate the expression levels of the genes upon mitochondrial stress conditions and might pave the way
for the development of novel therapies for the cure of mitochondrial disorders and associated diseases in the future..

Keywords: CDDO, in vitro, Paraquat, UPRmt and mitochondrial stress.

< v A hién ma cta protein chaperone ty thé, gitup loai
1. DAT VAN DE P L PIORER AN Y o BHHD %
‘ bo cac protein bi gap sai dé thuc day cdn bang
Phan ting protein mé ra caa ty thé (UPRmt) ndi moéi (Haynes & Ron, 2010). Trong qua trinh
l1a mot phan ting stress kich hoat qua trinh UPRmt, protease AAA+ ClpP pha v6 cac protein
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chua dudc mé xodn thanh cac peptit dé c6 thé dé
duge van chuyén qua mang trong, théng qua bo
van chuyén bing cassette gdn ATP, Abcb10. D6
rét c6 thé 1a chit ddng ding caa haf-1 caa chudt
c6 ngudn goc ti giun tron C. Elegans. Ubl5 lién
két véi viung gen khdi dong cha protein
chaperone ty thé, Hspa9 va Hspd1, dé thuc ddy
kich hoat phién méa. Su thay déi cia protein
chaperone ty thé gép phan lam giam stress va
gitp thiét 1ap lai can bing noi moéi (Haynes &
Ron, 2010). UPRmt dugc biét 1a c6 lién quan véi
mot s6 réi loan ndo nhu liét ciing hai chi va
bénh Parkinson. Liét cting hai chi duéi 1a mot
roi loan thoai héa than kinh gay ra bdi 13 dot
bién bao gdm ca chaperone ty thé, Hspdl
(Hansen & cs., 2002). Ngoai ra, cac bién thé lién
quan dén bénh Parkinson § gen Hspa9 gy suy
giam chiic niang ty thé (Burbulla & cs., 2010).
Tuy nhién, theo hiéu biét caa ching tdi, cac co
ché& phan ti cia UPRmt in vitro va in vivo chua
dudc hiéu rd va nghién ctu day da.

Hién nay, cac yéu t6 anh hudng dén su sip
xép sai clia cac protein ty thé bao gom su phiic
tap trong sinh hoc ty thé, ADN va cac loai oxy
phan tng giy tén thuong protein (ROS) dudc
tao ra trong ty thé, ciing nhu cac yéu t& nhu
thay ddi nhiét d6 va ti€p xuc véi chat doc
(Pellegrino & cs., 2013). Cu thé, nhiéu chat doc
lam suy giam cAn bang ndi moi protein cua ty
thé nhu Paraquat, dudc biét dén 1a mot loai
thudc diét co, gay tich liiy ROS & mtc dd cao
(Castello & cs., 2007). Paraquat (PQ) la loai
thudc diét ¢ hidu qua va duge st dung rong rai
trong néong nghiép. Do PQ c6 doc tinh cao dan
dén ty 1é ti vong cao 6 ngudi va dong vat nén
ngd doc PQ da trd thanh méi quan tdm quan
trong trong déc hoc lam sang (Lock & Wilks,
2010). Bén canh d6, CDDO, mot chat tic ché
protease LON, nhanh chéng giy ra su sai léch
protein cta ty thé va ciing lam thay d6i biéu
hién Hspdl, phu hdp v6i cam tng UPRmt
(Bernstein & cs., 2012).

Trong nhiing nam gan day, nhiéu tac gia da
tap trung nghién cttu vé mé hinh héa tin hiéu
UPRmt 4 giun tron C. elegans va da déng goép
nhiéu hiéu biét méi vé qua trinh co ban nay
(Jensen & Jasper, 2014). Tuy nhién, s& lugng
két qua nghién ciu da duge chuyén sang tng
dung trén dong vat c6 va chi 6 mic han ché.

Duéi géc nhin d6, muc tiéu cua nghién ciu nay
14 danh gia tiém ning cua protein chaparone ty
thé Hspa9, Hspdl duéi dang cac dau hiéu
UPRmt khi bi cang thdng ty thé in vitro. Hon
niia, vai tro cia ATF5, mot dang déng ding cta
ATFS-1, déng vai trd trung gian cua tin hiéu
UPRmt trong C. elegans da dudc nghién ctu in
vitro (Nargund & cs., 2012). Chinh vi vay, trong
nghién ctu hién tai, &€ hiéu rd hon vé co ché
phan ti cta phan tGng protein md ra cta ty thé
cua doéng vat c6 vi, chung to6i da khao sat dé
dinh lugng mARN cac gen Hspa9, Hspdl and
ATF5 du6i diéu kién stress ty thé bsi Paraquat
va CDDO trén cac dong t& bao NIH3T3 va
HEK293 bing ky thuat qPCR.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

Héa chat va nguyén liéu dung trong cho thi
doc tinh trén dong t& bao gébm: (i) dung dich FBS
(Fetal Gibco) 10%,
(i1) amphotericin B 0,25 g/ml, (ii1) penicillin
100 units/ml, (@v) streptomycin 100 mg/ml
(Nacalai Tesque Inc., Nhat Ban), (v) dung dich
DMEM (Dulbecco’s Modified Eagle Medium,
Gibco), (vi) dung dich PBS 1X, (vii) Trypsin 2X
(Nakarai, Nhat Ban) va (viii) dung dich DMEM,
Gibco bd sung nong do thap glucose (1 g/l).

bovine serum,

Hoéa chat va nguyén liéu dung cho danh gia
kha ning danh gii doc tinh t& bao gay stress ty
thé gom: (i) t&€ bao NIH3T3 (CRL-1658), (ii) t&
bao HEK293 (CRL-1658), (ii1)) Paraquat (St
Louis, MO, My), (iv) CDDO (Cayman Chemicals
cat# 81035) va (v) dia 12 giéng vd trung day
phing (Sumitomo, Nhat Ban).

Sinh phdm, héa chat diung cho phan tng
qPCR: HighCapacity ¢cDNA RT kit (Applied
Biosystems, Foster City, CA); B kit Thunderbird
SYBR gPCR kit (Toyobo Life Science, Osaka,
Nhat Ban); Trinh tu cac cip mdi danh gia dinh
lugng mic d6 biéu hién mARN cta cac gen
Hspdl, Hspa9, ATF5 va housekeeping gen
GAPDH dugc tham khao theo cac cong bs trude
day va trinh ty moi dic hiéu duge trinh bay &
bang 1. Cac cip mdi dudc cong ty Integrated
DNA Technologies, Hoa Ky téng hap.
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Bang 1. Trinh tv méi danh gia dinh lugng miic d6 biéu hién mARN
ctia Hspa9, Hspdl va ATF5 duéi diéu kién stress ty thé cho phan @tng qPCR

Gen Tén mbi Trinh ty (5'-3’) Ngudn

Hspa F AATGAGAGCGCTCCTTGCTG Bresciani & cs. (2022)
R CTGTTCCCCAGTGCCAGAAC

Hspdl F TCTTCAGGTTGTGGCAGTCA Bresciani & cs. (2022)
R CCCCTCTTCTCCAAACACTG

ATF5 F GGGTGCAGTGGCTTATGC Gaither & cs. (2020)
R GCCCAGGCTGGTATTGAC

GAPDH F GAAGGTCGGTGTGAACGGAT Kambe & cs. (2021)
R CTCGCTCCTGGAAGATGGTG

2.2. Phuong phap nghién cttu

2.2.1. Phuong phap nuéi ciy té bao

Cac t& bao NIH3T3 va HEK293 (Invitrogen,
Karsruhe, Diic) dia dudc st dung trong nghién
ctu nay. Cac t& bao dude nudi trong dia dé dat
mat do 3 x 10* t& bao/cm? trong DMEM bé sung
10% FBS da dudc bat hoat bang nhiét & 56°C/30
phit, penicillin (100 Ul/ml) va streptomycin
(100 pg/ml).

Cac t& bao dugc nudi cdy trong tu 4m 5%
CO, 6 37°C. Sau khi t& bao dat mat d6 yéu cau
3 x 10* t& bao/cm? va dudc tién hanh lam thi
nghiém thi doc tinh.

(i) Pé tim ra cac yéu td tiém nang diéu
chinh tiang tin hiéu UPRmt in vitro, cic nghién
ctiu khac nhau vé hop chat héa hoc anh hudéng
dén chic nang ty thé da dude ap dung va sang
loc cho cam ting Hspa9, Hspdl va ATF5 trong
cac dong t& bao khac nhau (Yoneda & cs., 2004;
Houtkooper & cs., 2013; Runkel & cs., 2013).
Dua trén nhiing quan sat d6, PQ va CDDO da
duge b6 sung cho cac dong t& bao khac nhau &
céc thoi diém khac nhau dé dinh lugng mtc do
mARN Hspa9, Hspdl va ATF5 trong nghién ctiu
nay. Cu thé, cac budc duge thyc hién nhu sau:

- Dong t& bao NIH3T3 dugc thi véi chat
Paraquat ¢ hai néng d6 50 hoic 500um & cac
thoi diém 6, 24 va 48 gis va duge lap lai 3 14n;

- Dong t& bao HEK293 dugc thi véi chat
Paraquat ¢ néng do 50pm & thoi diém 48 gis va
dugc lap lai 8 1an.

(i11) Do CDDO nhanh chéng giy ra su sai
léch protein ty thé va cting lam thay d6i biéu
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hién gen cua protein chaperone (Zou & cs.,
2008), nén ching t6i tiép tuc tién hanh danh gia
doc tinh khi ¢6 mat cia CDDO d6i véi dong t&
bao HEK293. Dong t& bao HEK293 dudgc thi véi
ch&t CDDO & 2 ndng d6 1 va 3um & thoi diém 48
gig va dugc 1ap lai 3 14n;

(iv) Cac bang ching trudc day da chi ra
UPRmt dudc kich hoat dé ting chuyén héa
glucose va giam tong hgp protein va tao ROS
(Fernandes & cs., 2020). Dé tim ra cac yéu to
tiém ning diéu chinh ting tin hiéu UPRmt in
vitro, nghién ctiu nay tiép tuc khdo siat anh
hudng cta glucose dén chiic ning ty thé va sang
loc cho cam ting Hspa9, Hspdl va ATF5 trén
dong t& bao HEK293. Dong té& bao HEK293 nuoi
trong dia trong dung dich DMEM néng do
glucose thap 1 g/l va dung dich DMEM néng do
glucose cao 4 g/l ¢ thoi diém 48 gis va dude liap
lai 3 lan.

2.2.2. Phuong phéap tach chiét ARN

ARN téng s6 dudc tach tit cin t& bao sau
khi b6 sung héa chdt tai cac thoi diém béi
Sepasol-RNA 1 Super G kit (Nacalai Tesque,
Kyoto, Japan), v61 cac budc thuc hién theo
huéng din ctia nha san xudt. Cu thé, cac bude
thyc hién nhu sau:

(i) Ly giai mau: Can t& bao dugc tron déu
trong 250ul dung dich Sepasol. Vortex trong 5
phut. Sau d6 thém 50ul Chloroform va 1 trong
vong 3 phit & nhiét d6 phong. Dung dich ly tam
12.000 vong/15 phtt, 6 nhiét do 4°C.

(i) Thu 150ul dich ndi va thém vao 2ul
linear acrylamide va 220yl isopropanol. Vortex
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va U 6 nhiét do phong trong 10 phut. Ly tam
15.000 vong/10 phut;

(ii1) Can thu duge thém 250ul 75% ethanol
va ly tam 15.000 vong/5 phut;

(iv) Can thu dugc ti€p tuc dudc bs sung 8pl
nuéc v61 1yl DNase va 1ul DNase buffer. U
37°C/30 phut. Sau d6, thém vao 45ul vao cén
thu dugc;

(v) Tach pha ARN bang PCI (phenol-
chloroform-isoamyl, 25:24:1): BS sung 55ul dung
dich PCI vao 6ng mau sau khi ly giai. Vortex
hén hgp rdi ly tam 15.000 vong/5 phit, ¢ nhiét
do 4°C;

(vi) Taa ARN: Dung 6ng Eppendorf mdi,
tron 5ul 3M Kali acetat + 125ul 100% ethanol +
50ul dich néi phia trén. Taa ARN &
37°C/10 phut. Ly tdm, 15.000 vong/10 phut;

(vii) Réia tia ARN: Riéia mau bang 150ul
ethanol 75% (pha trong nuéc cat da xu ly
DEPC). Ly tam, 12.000 vong/5 phit, & nhiét do
4°C. Loai bo hét con. Hong khé 6 nhiét do phong
trong 15 phuit;

(viii) Hoa tan tiia ARN: Tua ARN dudgc hoa
tan trong 15Ul nudc, u 6 55°C/10 pht;

(ix) Po nong d6 téng s6 ARN.

2.2.3. Phuong phap real-time qPCR dinh
lugng mitc dé biéu hién mARN ciia gen
Hspdl, Hspa9, ATF5

Complementary DNA (cDNA) dudc téng hop
bing HighCapacity ¢cDNA RT kit (Applied
Biosystems, Foster City, CA). qPCR dudgc thuc
hién bing bo kit Thunderbird SYBR qPCR
(Toyobo Life Science, Osaka, Nhat Ban) trong
may chu trinh nhiét Thermal Cycler Dice (Real
Time System TP800, Takara Bio Inc., Shiga,
Nhat Ban). Thanh phan phan tng qPCR dugc
phoi tron theo huéng dan ctia nha san xuit,
trong dé: 1l moi xudi (5pmol) méi loai + 1l moi
ngudc mdi loai (5pmol) + 5ul cDNA mau tach
chiét + 10p]l master mix + va cho nudc dé tong
thé tich cudi 1a 20ul. Mtc d6 biéu hién ctua médi
gen da dudc chudn héa bdi housekeeping gen
GAPDH va dudc biéu thi duéi dang don vi biéu
hién tuong déi (%).

2.2.4. X1 Iy sé liéu

S6 liéu dude phan tich bang phidn mém
PrismGraph 4.0 (GraphPad, La Jolla, CA, My).
Viéc xti 1§ miic d6 biéu hién cta cic gen sau khi
chay qPCR theo phuong phap dinh lugng tucng
doi 224% cha Livak (Livak & Schmittgen, 2001).
So sanh su khac biét gitia hai nhém dude danh
gia bang student’s t test. Phan tich phuong sai
(ANOVA) va kiém dinh Bonferroni dugc thuc
hién @€ so sanh cac gia tri trung binh giia ba
nhém. Su khéac biét v61 P <0,05 duge coi 1a ¢6 y
nghia théng ké.

3. KET QUA VA THAO LUAN

3.1. Biéu hién mARN cua cac gen Hsp9,
Hspd1l va ATF5 duéi diéu kién stress ty thé
in vitro cia Paraquat trén té€ bao NIH3T3
va HEK293

K&t qua biéu hién mARN cta cac gen Hspa9,
Hspdl va ATF5 in vitro trén t& bao NIH3T3 véi
chédt gay cam tng la Paraquat dugc thé hién &
hinh 1. K&t qua cho thdy, viéc bd sung PQ lam
ting mtc d6 biéu hién mARN cta Hspdl va
Hspa9 va lam gidm mic d6 biéu hién cta ATF5 &
néng d6 50um sau 48 gidg. Tuy nhién, khi PQ
dude st dung 6 noéng d6 500pm thi muc d6 biéu
hién cta ATF5 giam dang ké, trong khi d6 su
thay d6i biéu hién cta Hspa9, Hspd1 khong c6 ¥
nghia théng ké sau 48 git bé sung.

Két qua khao sat tiép dong té bao nao phu
hop su biéu hién cta cidc d4u hiéu UPRmt in
vitro duéi didu kién stress ty thé véi t& bao
HEK293 dugc thé hién ¢ hinh 2. K&t qua cho
thdy, viéc b6 sung PQ & nong d6 50um lam giam
miic 4o biéu hién Hspa9, Hspd1 va ting mtc do
biéu hién ATF5. Pang luu §, ching t6i ciing
quan sat hién tugng tucng tu va xay ra rd rét
hon 6 dong t& bao HEK293 khi so sanh véi dong
t& bao NIH3T3 mic dit néng d6 PQ bd sung thap
hon. Méc du co ché chinh xac gay doc té bao cta
PQ van chua rd rang, nhung ngudi ta da nhan
ra ring PQ gay ra tac dung doc hai thong qua
viéc can thiép vao hé théng chuyén dién ti noi
bao va sau d6 tao ra cac loai oxy phan ting
(ROS) dan dén stress oxy héa (Dinis-Oliveira &
cs., 2008).
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Hinh 1. K&t qua dinh lugng mARN cta Hspa9, Hspd1l va ATF5 khi ¢6 mat cua Paraquat
& cac nong do khac nhau sau 6, 24 va 48 gid trén t& bao NIH3T3 (n = 3)

PQ dugc biét dén 14 mot chat tién oxy hoéa
manh tao ra cc loai oxy phan tng ty thé tai chd
¢ chubi ho hdp (Bus & cs., 1976; Cocheme &
Murphy, 2008). O ngudi, viéc tiép xdc moi
truong lau dai véi du lugng PQ dudge st dung
lam thudc trit sdu 6 lién quan dén sy phat trién
cua bénh Parkinson (Berry & cs., 2010), trong
khi trong mot so it truong hop ngd doc PQ cap
tinh & liéu cao hon ciing da dudc bao cao vé tinh
chét gay doc & da co quan va tham chi c6 thé gay
t vong (Yu & cs., 2014). Cu thé, doc tinh 1a do
ton thuong phdi cdp tinh ho#c x6 phdi tién trién
6 ngudi vi PQ chu yéu tich tu trong mé phéi sau
khi ngdé doc (Dinis-Oliveira & cs., 2008). Hién
nay, ty 1& ti vong do ngd doc PQ sau khi uéng la
khodng 90% do thiéu cac bién phap diéu tri y t&
ddac hiéu (Sun & Chen, 2016). Trong cac thi
nghiém in vitro, PQ liéu cao (~ 20-80 mg/kg) da
dudc st dung rong rai 6 loai gam nhdm dé gay
ra stress oxy héa cap tinh 6 tim (Wang & cs.,
2016) va & phéi (Liu & cs., 2018). Do d6, can
nhiéu nghién ctu tiép theo dé c6 thé mé ra
huéng méi vé su phat trién caa cac tac nhan tri
litu dé c6 thé tng dung trong viéc gidm bét ton
thuong 6 phdi hoic tim do PQ gy ra.
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Dang luu ¥, dong t& bao NIH3T3 1a dong té&
bao nguyén bao sgi dude phan lap ti phdi ctaa
chudt nhat tréng, trong khi d6 dong t€ bao
HEK293 c6 nguén goc ti t& bao than phoi ngudi.
Trong nghién ctu nay, su biéu hién cla cac gen
Hspd1, Hspa9, ATF5 chi dudc quan sat rd rét 6
néng d6 50pm sau 48 gid b6 sung Paraquat. Vi
vay, dit liéu cho thay ring két qua cta nghién
cliu nay tuong déng véi cac nghién céu trén va
chi ra ring dong t& bao NIH3T3 khong phu hgp
dé c6 thé danh gia su biéu hién cua cac d4u hiéu
UPRmt da biét in vitro duéi diéu kién stress ty
thé. Tuyu chung lai, nhiing dit liéu nay dé xuit
mot co ché tuong tu cia ATF5 6 dong vat c6 vi
v6i ATFS-1 6 giun tron C. elegans, ndi stress
cla ty thé dude cdm nhén théng qua hiéu qua
nhap bao cua ATFS-1 (Nargund & cs., 2012) va
¢6 su biéu hién nghich chiéu nhau véi su biéu
hién cta ciac ddu hiéu UPRmt d& biét nhu
Hspdl, Hspa9 va ATF5 in vitro duéi diéu kién
stress ty thé. Vi vay, thong qua két qua trén,
chting t61 khuyén c4o nén st dung dong t& bao
HEK293 thay vi dong t& bao NIH3T3 dé danh
gi4 mic d6 biéu hién caa cac gen dude khao sat
dudi diéu kién stress ty thé.
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Hinh 2. K&t qua dinh lugng mARN cua Hspa9, Hspd1
va ATF5 khi c6 mit cia Paraquat & cac nong do 50 pM sau 48 gid trén t& bao HEK293 (n = 8)
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Hinh 3. K&t qua dinh lugng mARN cta Hspa9, Hspd1 va ATF5
khi b8 sung CDDO & cac nong d6 khac nhau sau 48 gid trén dong t& bao HEK293 (n = 3)

néng do 3um. Tuy nhién, mic do6 mARN ATF5 c6

3.2. Dinh lugng mARN c4 Hspa9 ) X
il viong cac gen HSPAY 1 gidm déng ké véi cing ndng @ CDDO.

Hspdl va ATF5 dudi diéu kién stress ty thé

in vitro ctia CDDO trén t& bao HEK293 Theo hiéu biét cua ching t6i, vAn chua cé

nhiéu nghién ctiu vé vai tro cia UPRmt. Hién

Két qua 6 hinh 3 cho thay, mtic d6 biéu hién  nay, protein chaperone ty thé Hspa9, Hspdl
mARN thay d6i phu thuéc vao néng d6 CDDO. C6 duge béo cdo 1a c¢6 su biéu hién cao duéi diéu
su tang mutc do biu hién cta Hspa9, Hspdl tai kién nudi cdy t& bao thong thudng trong cac loai
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t& bao khac nhau (Stetler & cs., 2010). Nhiéu
lap luan cho ring cac t& bao tang sinh cao lién
tuc va c6 su biéu hién protein chaparone ty thé
6 miic d6 cao khi ching tham gia dé thic day su
chét t& bao theo chuong trinh trén pham vi rong
(Havalova & cs., 2021).

Cac nghién ciiu truée day da chi ra ring
CDDO triterpenoid téng hop va cac dan xuit
cia né thuc ddy qua trinh chét theo chuong
trinh cta t€ bao bach huyét lympho B théng qua
mot con dudng méi qua trung gian ty thé lién
quan dén su téng hop protein cia ty thé
(Brookes & cs., 2007). Cung vé6i d6, di liéu cho
thay LON 1a muc tiéu sinh ly cuia CDDO va la
muc tiéu protein ty thé cu thé diu tién cta hgp
chat nay dugec xac dinh. Cac két qua ching
minh ring CDDO va cac dan xuit clla né ngin
chin mot cach c6 chon loc va truc tiép hoat dong
protease cua LON (Bernstein & cs., 2012). Bén
canh d6, CDDO va cac din xudt clia né tc ché
tryc tiép va cé chon loc qua trinh phan giai
protein qua trung gian LON. Mé&c du cac hgp
chét nay ngan chan LON ty thé, nhung ching
thé hién rat it tac dung tc ché d6i véi enzyme
proteasome 20S. Hon niia, k&t qua ctia nghién
ctiu d6 cho thay réng cd ché cd ban cta su tic ché
LON 1a do su hinh thanh cac chat cong hgp gitia
CDDO va LON. Cac dii liéu ciing chi ra rang cac

120+

t& bao ung thu hach t& bao 16p phu Granta biéu
hién cac thé day dic dién ti dic biét trong ty thé
nhung khéng cé trong cac ngin t& bao khac khi
tiép xuc véi liéu CDDO dan dén phan tng cong
LON-CDDO va gay chét t& bao ung thu hach.
Kiéu hinh tuong tu nay dude quan sat thay trong
mot dong t& bao ung thu biéu mo rudt két bi
knock-down gen d6i v6i LON (Bernstein & cs.,
2012). Tuu chung lai, dii liéu trén dé xuit ring
su tc ché LON gép phan gay ra su chét cia t&
bao ung thu hach do CDDO va LON ty thé 1a mot
muc tiéu tiém néng méi cho phuong phap diéu tri
ch6ng ung thu trong tuong lai.

3.3. Pinh lugng mARN cac gen Hspa9,
Hspd1l va ATF5 duéi diéu kién stress ty thé
in vitro trén t&€ bao HEK293 khi bé sung
néng do thap glucose (1 g/l) va néng dé cao

glucose (4 g/l)

Hinh 4 cho th&y, mtc dé biéu hién mARN
thay ddi ciing phu thuéc vao néng d6 glucose.
K&t qua thé hién ré su ting mtc do biéu hién
cua Hspa9 va ATF5 tai nong dd 4 g/l glucose.
Tuy nhién, mic d6 biéu hién ciia Hspdl khong
¢6 su thay d6i dang ké. Két qua cho thiy, nong
do glucose c6 anh hudng truc tiép dén tin hiéu
UPRmt in vitro.

120+ *

< 1004 T 1004
< — =
T 804 T 804
2 2 :
] 60 g 604
- -}
o 404 404
5 5
I 204 I 204
0 . 0 T
Glucose (1g/L) Glucose (4g/L) Glucose (1g/L) Glucose (4g/L)
1004
8
< 304
= — T
o
0O 604
3
o 404
< 204
0 T
Glucose (1g/L) Glucose (4giL)

Ghi chu: *: P <0,05.

Hinh 4. K&t qua dinh lugng mARN cta Hspa9, Hspd1 va ATF5 khi sit dung
& nong do glucose thap (1 g/l) va glucose cao (4 g/1) sau 48 gid trén t& bao HEK293 (n = 3)
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Nhiéu nghién ctiu chi ra ring, nio bd dong
vat ¢6 vi st dung nhiéu glucose dé tidu thu
ning lugng. R6i loan chuyén héa ¢ ndo bo da
duge quan sat thay 6 nhiing bénh nhan bi suy
giam nhan thic nhe véi tic dong clia su tham
gia van chuyén glucose bi suy yéu, réi loan chiic
ning ty thé va phan tng stress UPR (Croteau &
cs., 2018; Weise & cs., 2018). Két qua ti nghién
ctiu nay chi ra rang, nong do glucose c6 anh
hudng ré rét dén UPRmt. Do vay, viéc b8 sung
glucose ¢ nong d6 thap c6 thé gitp giam thiéu
muc do stress ty thé. Tuy nhién, do s6 luong
mau lip lai trong nghién ciu nay con thap nén
can c6 nhiéu nghién ctu ti€p theo dé lam sang
t6 anh hudng cta glucose d61 vé6i stress ty thé.

4. KET LUAN

Cac két qua nghién ciiu trén da ching minh
ring dong t&é bao NIH3T3 khong phu hgp lam
chi s6 doc cho cam ting UPRmt in vitro. Hon
niia, nghién ctiu nay cung cip bang chiing ring
mutc do cta yéu t& phién ma ATF5 biéu hién
nghich chiéu véi su biéu hién cta cac ddu hiéu
UPRmt Hspa9, Hspdl in vitro duéi diéu kién
stress ty thé khi st dung PQ va CDDO. Bén
canh d6, néng @6 glucose c6 anh hudng truc tiép
dén tin hiéu phan tng protein mé ra cta ty thé
in vitro. Dong t& bao HEK293 dugdc khuyén céo
st dung dé danh gia mic d6 biéu hién caa cac
gen dugc khao sat dudi diéu kién stress ty thé.
K&t qua cta nghién ctu nay sé 1a co s¢ dé hiéu
rd hon vé co ché phan ti clia phan ting protein
md ra cua ty thé & dong vat c6 va va cé thé 1a
huéng méi dé phat trién cac liéu phap dé chiia
cac rdi loan ty thé trong tuong lai.
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