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TOM TAT

Lwa chon gen ndi chuadn phu hop 1a diéu kién quan trong dé& bdo dam dbé tin cay cla phan tich biéu hién gen
bang RT-gPCR. Nghién c(ru nay nhdm so sanh B-actin va GAPDH khi st dung lam gen néi chun dé danh gia biéu
hién cta BDNF va BACEL1 tai vung dwéi ddi chuét trong mé hinh nhin &n - cho &n lai. Chuét dwc khée manh dwoc
chia thanh ba nhém: déi chirng, nhin an hoan toan 48 gid (ubng nwéc tw do) va cho an lai 4 gid sau nhin &n 48 gio.
M&u viing dui ddi dwoc thu nhan, tach chiét ARN tdng sb, tdng hop cDNA va phan tich bdng RT-qPCR. Khi chuan
héa bang B-actin, biéu hién BDNF gidm c6 y nghia théng ké & nhém nhin &n 48 gid va khdng con khac biét sau cho
&n lai 4 gio so v&i dbi ching. Trong khi chuan héa bang GAPDH, biéu hién BDNF khéng thay dbi cé y nghia théng
ké & ca hai nhom xt ly. Bbi véi BACE1L, mirc dd biéu hién khong thay dbi dang ké gitra cac nhém va cho két qua
nh4t quan khi chuadn hoéa bang ca hai gen ndi chuan. Két qua cho thy B-actin va GAPDH khéng hoan toan twong
dwong trong mé hinh nhin &n - cho &n lai, trong d6 p-actin c6 thé phi hop hon dé danh gia cac gen nhay cam véi
trang thai chuyén héa tai viing duéi ddi chudt.

T khéa: B-actin, GAPDH, RT-gPCR, chuén héa biéu hién gen.

Impact of Reference Gene Selection on BDNF and BACE1 Expression Analysis
in the Mouse Hypothalamus during Fasting and Refeeding

ABSTRACT

Selecting appropriate reference genes is crucial for ensuring the reliability of RT-gPCR-based gene expression
analysis. This study aimed to compare -actin and GAPDH as reference genes for evaluating the expression of
BDNF and BACEL1 in the mouse hypothalamus under a fasting-refeeding model. Healthy male mice were divided into
three groups: control, 48-hour complete fasting (with free access to water), and 4-hour refeeding after 48 hours of
fasting. Hypothalamic samples were collected, total RNA was extracted, cDNA was synthesized, and gene
expression was analyzed by RT-qPCR. When normalized to B-actin, BDNF expression was significantly decreased in
the 48-hour fasting group and was no longer significantly different from the control group after 4 hours of refeeding. In
contrast, when normalized to GAPDH, BDNF expression showed no significant changes in either treatment group.
For BACEL, expression levels did not differ significantly among groups and yielded consistent results regardless of
normalization with either reference gene. These findings indicate that B-actin and GAPDH are not fully equivalent as
reference genes in the fasting-refeeding model, and B-actin may be more suitable for evaluating genes sensitive to
metabolic status in the mouse hypothalamus.

Keywords: B-actin, GAPDH, BDNF, BACE1, hypothalamus, fasting, refeeding.

L DAT VA/N Dﬁ ca}o .(WaAgner: 20{/3; Lig& cs., 202A5). iI‘uy n&lié\n,
: do tin cay cua két qua phu thudéc dang ké vao
Trong nghién c@u sinh 1y, bénh ly va viéc lua chon gen néi chuén (reference gene) dé

chuyén hoéa & dong vat, phan tich biéu hién gen  chuén héa dit liéu. Theo khuyén cao cia MIQE,

bing RT-qPCR 1a phuong phap duge sit dung  gen ndi chuéin cin duge danh gia vé d6 6n dinh
phé bién nhd d6 nhay va kha nang dinh lugng  trong tiing diéu kién thi nghiém cu thé, bdi su
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bién dong ctia gen ndi chuén c6 thé dan dén sai
léch trong phén tich biéu hién gen (Bustin & cs.,
2025). M#c du B-actin va GAPDH dudgc st dung
rong rai, mic do biéu hién ctia hai gen nay c6
thé thay d6i tuy thudc vao mé va diéu kién sinh
ly (Vandesompele & cs., 2002). Vi vay, viéc lya
chon gen ndi chuén phut hop c¢6 ¥ nghia quan
trong d61 v6i dd chinh xac cua RT-qPCR
(Vandesompele & cs., 2002; Bustin & cs., 2025).

Ving dudi d6i déng vai tro trung tAm trong
diéu hoa can bang nang lugng va dap tng véi
nhiing thay d8i vé trang thai dinh dudng
(Bombassaro & cs., 2024). Mé hinh nhin &n -
cho &n lai 14 mé hinh thuc nghiém hiiu ich dé
danh gia su thich nghi ctaa hé than kinh trung
uong trudc nhiing thay ddi cdp tinh vé ning
lugng (Pedroso & cs., 2020). Trong d6, BDNF c6
vai trd quan trong d6i véi tinh déo than kinh va
diéu hoa can bang nang lugng (Miranda & cs.,
2019), trong khi BACE1 1la enzyme tham gia vao
qué trinh chuyén héa amyloid precursor protein
va c6 lién quan dén cac co ché bénh 1y than kinh
(Yan & Vassar, 2014). Bén canh cac co ché than
kinh, nhiing thay déi vé trang thai chuyén hoéa
cing c6 thé anh hudng dén biéu hién va hoat
tinh cia BACE1l (Taylor & cs., 2022). Tuy
nhién, anh hudng cta viéc lua chon gen ndi
chuén dén két qua phan tich biéu hién BDNF
va BACE1 tai vung duéi doéi trong mé hinh nhin
an - cho &n lai vAn chua dugc lam r5. Vi vay,
nghién ctiu nay dudc thuc hién nham so sanh
B-actin va GAPDH véi vai trd 1a gen néi chuén
va danh gia anh hudng ctia viéc lua chon gen
noi chudn dén két qua phan tich biéu hién
BDNF va BACE1 tai ving duéi d6i chudt nhét

trang trong mé hinh nhin &n 48 gis - cho an lai
4 gio bang RT-qPCR. Nghién citu tap trung lam
ro litu viéc st dung cac gen ndi chudn khac
nhau c6 dan dén sy khac biét trong két qua dinh
lugng biéu hién cia BDNF va BACE1l hay
khong, qua dé cung cip co sé lya chon gen ndi
chuén phu hop cho cac nghién ctu biéu hién gen
tai ving duéi d6i trong diéu kién thay déi trang
thai chuyén héa.

2. PHUONG PHAP NGHIEN CUU
2.1. Nguyén liéu

P6i tugng nghién ctu 1a chudt nhit tring
dude nudi tai Bo mon Noi - Chan - Duge ly,
Khoa Thi y, Hoc vién Nong nghiép Viét Nam.

Hoéa chat st dung dé tach chiét va tinh sach
RNA tong s6 gébm: (i) dung dich ly giai miu chta
27% sucrose, 15M trisodium citrate, 0,15M
NaCl, 1mM ethylenediaminetetraacetic acid
(EDTA), 1% sodium dodecyl sulfate (SDS) va
200 pg/ml proteinase K; (ii) hén hgp phenol-
(25:24:1);
(i11) isopropanol; (iv) ethanol 70%; va (v) dung
dich dém TE (pH 8,0).

Sinh phidm va héa ch&t st dung cho phan
ting RT-qPCR gém: (i) bo kit High-Capacity
¢cDNA Reverse Transcription Kit (Applied
Biosystems, Foster City, CA, USA); (i) by kit
Thunderbird SYBR qPCR Mix (Toyobo Life
Science, Osaka, Japan) va (iii) cac cap mdi dic
hiéu dung dé dinh lugng mtc d6 biéu hién mRNA
caa BDNF, BACE1, B-actin vA GAPDH. Trinh tu
cac moi dic hiéu dude trinh bay 6 bang 1.

chloroform-isoamyl alcohol

Bang 1. Trinh tw méi danh gia dinh lugng miic d6 biéu hién mARN
cua BDNF va BACEL1 & nao chuét

Gen Tén moi Trinh tw (5°-3") Ngudn

BDNF F AAGGACGCGGACTTGTACAC Fukuchi & cs. (2017)
R CGCTAATACTGTCACACACGC

BACE1l F CCGGCGGGAGTGGTATTATG Wang & cs. (2019)
R GCAAACGAAGGTTGGTGGT

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

B-actin F CATGTACGTTGCTATCCAGGC Wang & cs. (2019)
R CTCCTTAATGTCACGCACGAT
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2.2. Noi dung nghién ctu

Hai gen dich dudc khao sat trong nghién citu
12 BDNF va BACE1. Mic d6 biéu hién cta cac
gen nay dudc chuén hoéa 1an lugt theo p-actin va
GAPDH nhdm so sanh su khac biét trong két
qua phan tich, qua d6 x4c dinh gen néi chuén
pht hgp hon dé danh gia cic gen nhay cadm véi
trang thai chuyén héa tai ving dudi déi chudt.

2.3. Phuong phap nghién citu

2.3.1. Phuong phap 14y mau

Déi tugng nghién ctu 1a chudt duc cung lta
ho#c chudt CD-1 khde manh, 11 tuan tudi. Pong
vat dugc nudi riéng trong ting 16ng, duy tri chu
ky sang/toi 12 gio (bat dén ldc 7:00 sang va tit
deén ldc 7:00 t6i) trong it nhat 1 tuan trude khi
tién hanh nghién cttu va trong sudt thoi gian thi
nghiém. Céc c4 thé dugc lua chon va phan ngiu
nhién (n = 4-5 con/nhém) vao cac nghiém thtec,
gom: (i) nhin &n hoan toan trong 48 gid nhung
dude cung cap nudc udng tu do; va (ii) cho an lai
trong 4 gid sau khi két thic 48 gid nhin an.
Nghién ctiu da duge “Ho6i dong chuén y st dung
doéng vat trong nghién citu cua Hoc vién Noéng
nghiép Viét Nam” da xem xét va phé duyét quy
trinh nghién ctu (Ma s6 phé duyét: CARE
09/2025).

Sau khi két thic thoi gian xu 1y, chudt duge
gdy chét nhan dao bang khi carbon dioxide
(CO,) theo phuong phap ting dan néng do. Khi
CO, dugc cung cip tu binh khi nén thong qua hé
thong diéu ap va luu luong k&, bdo dam kiém
soat chinh xac tdc do6 cdp khi. Chudt duge dit
vao budng chua dugc nap san CO,, sau d6 khi
CO, dudc cap tu ti véi téc d6 thay thé khoang
30-70% thé tich buéng/phut. Péng vat dudc theo
ddi lién tuc trong sudt quéa trinh cho dén khi
ngling hé hdp va dudc x4c nhan ti vong trude
khi tién hanh thu mau bing phuong phap cit bd
dau. Vung dudi doi dude thu nhan bang kep
phau tich ti cac lat cit ndo vanh c6 toa do tix 0,0
dén -3,0mm so véi diém bregma (Paxinos &
Watson, 2014). Ngay sau khi thu nhan, cac mau
dugc lam dong lanh nhanh trong nito 16ng va
bao quan 6 -80°C cho dén khi tién hanh tach
chiét RNA t6ng s6.
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2.3.2. Phuong phap tach va tinh sach RNA

RNA t6ng s6 duge tach chiét tit ving dudi
doi ctia ndo chudt bing phuong phap Sepasol-
chloroform két hop két tta isopropanol. Mau mé
dugce ly giai trong dung dich Sepasol, sau dé b6
sung chloroform dé tach pha va ly tam thu dich
noéi chita RNA. RNA dude két tta bang linear
acrylamide va isopropanol, tiép theo rtia bang
ethanol 75% dé loai bo tap chét.

Cian RNA sau d6 dudc xi ly véi DNase
nham loai bé DNA nhiém, rdi tiép tuc tinh sach
tach pha vé1 PCI
(phenol:chloroform:isoamyl alcohol, 25:24:1).
RNA dugc két tua lai bang kali acetat 3M va
ethanol tuyét d6i, rita béng ethanol 75%, hong

bing phuong phap

khé 6 nhiét d6 phong va hoa tan trong nudc
khong chitia RNase. Cudi cing, mau RNA duge t
hoa tan hoan toan va xac dinh néng d6 RNA
tong s6 trudc khi stt dung cho cac budc phan tich
tiép theo.

2.3.3. Phuong phap realtime PCR dinh
Iugng mitc dé biéu hién mRNA cia BDNF,
BACE1

¢DNA dugc téng hgp tit RNA téng s6 bing
b6 kit cDNA  Reverse
Transcription Kit (Applied Biosystems, Foster
City, CA, USA) theo huéng dan cta nha san
xudt. Phan tng real-time PCR (qPCR) dudgc
thuc hién bang bd kit THUNDERBIRD SYBR
gPCR Mix (Toyobo Life Science, Osaka, Japan)
trén hé théng Thermal Cycler Dice Real Time
System TP800 (Takara Bio Inc., Shiga, Japan).

Hén hop phan tng gPCR c6 téng thé tich
20ul, bao gom 1pl mdi xudi (5pmol), 1ul moi
ngugc (5pmol), 5ul ¢cDNA mau, 10ul SYBR
qPCR master mix va 3ul nudc khong chta
nuclease. Cac phan ting duge chudn bi va tién

High-Capacity

hanh theo huéng dan ctia nha san xuét.

Mdtc d6 biu hién cta cac gen dich dudgc
chuén héa lan lugt theo B-actin va GAPDH
nham danh gia tinh phu hgp ctia tiing gen noi
chuén va dudc biéu thi dudi dang mtc biéu
hién tuong d6i (%). Trinh tu cic cip moi dic
hiéu st dung trong nghién ctiu dugc trinh bay &
bang 1.
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2.3.4. Xt Iy sé liéu

S6 lidu dude xt 1y va phan tich bing phan
mém GraphPad Prism 4.0 (GraphPad Software,
La Jolla, CA, USA). Mtc db biéu hién ctaa cac
gen sau khi thuc hién qPCR dugc tinh toan theo
phuong phap dinh lugng tuong déi 224 (Livak
& Schmittgen, 2001). Su khéc biét vé mtc do
biéu hién gen gitia cac nhém dude danh gia bang
phan tich phuong sai mot yéu t6 (one-way
ANOVA) va kiém dinh Tukey dé so sanh cip d6i
gitta cac gia tri trung binh. Gia tri P <0,05 dudgc
xem 12 c6 ¥ nghia théng ké; trong d6, P <0,05.

3. KET QUA VA THAO LUAN

3.1. Biéu hién mRNA tuwong d6i cia BDNF
tai ving duéi déi chudt trong mé hinh
nhin an 48 gio va dugc cho an lai 4 gio khi
chuin héa theo p-actin hoic GAPDH

Két qua chudn héa theo B-actin ¢ hinh 1
cho théy biéu hién mRNA cta BDNF tai ving
duéi doi giam sau 48 gid nhin an, nhung khong
con khac biét c6 ¥ nghia thong ké sau 4 gio cho
an lai so v6i nhém d6i chiing. Su giam biéu hién
BDNF trong diéu kién nhin &n c6 thé lién quan
dén su thay déi trang thai nang lugng va cac tin
hiéu chuyén hoéa - noi tiét, bao gébm glucose,
leptin, insulin va ghrelin, qua d6 anh hudng dén
hoat dong ctia cac mach than kinh diéu hoa can
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bing ning lugng (Harvey & Rios, 2024; Herman
& cs., 2025).

Su phuc héi biéu hién BDNF sau 4 gid cho
an lai cho thay BDNF c6 thé dap ting tuong doi
nhanh véi su thay d6i trang thai dinh dudng,
pht hop véi vai trd cia phan ti nay trong diéu
hoa chiic nang than kinh va cin bang ning
lugng. Su dap ting nay c6 thé lién quan dén qua
trinh tai lap cac tin hiéu chuyén héa va than
kinh - ndi tiét sau khi cung cap lai thtc an
(Brigadski & Lefmann, 2020; Harvey & Rios,
2024; Numakawa & Kajihara, 2025). Diéu nay
cho thdy BDNF khong chi 14 chi dau cua chiic
nang than kinh ma con 14 mot phan ti nhay
cam véi trang thai dinh dudng c4p tinh.

Tuy nhién, y nghia quan trong ctia két qua
khéng chi ndm & su thay déi biéu hién BDNF
theo trang thai dinh dudng ma con & cach két
qua dudc chuan héa bing gen ndi chuén. Do @6,
két qua khi st dung B-actin can duge ddi chiéu
truc tiép véi két qua khi st dung GAPDH. Néu
hai phuong phap chudn héa cho két qua khac
nhau vé mtc d6 thay déi hosc ¥ nghia thong ké,
diéu nay cho thay lua chon gen néi chuén cé thé
anh huéng dang ké dén dién giai biéu hién
BDNF trong mé hinh nhin 4n - cho &4n lai, qua
d6 nhan manh su can thiét phai danh gia tinh
6n dinh cta gen ndi chuén trude khi tién hanh
phén tich RT-qPCR.
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Ghi chi: Su khiac biét gitta cac nhém duogc danh gia bing phén tich phuong sai mot yéu to (one-way ANOVA).

ns: khéng c6 y nghia théng ké. *: P <0,05.

Hinh 1. Mtc d6 biéu hién mRNA tuwong d6i cia BDNF tai viing duéi doi
& cac nhom chudt ddi chitng, nhin i4n 48 gid va cho in lai 4 gid sau nhin in,
dugc chuan héa theo p-actin hoic GAPDH (n= 4-5 con/nh6m)
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Mot phat hién quan trong ctia nghién ciiu 1a
xu huéng thay ddi cia BDNF chi duge ghi nhan
khi dii liéu duge chuén héa bing B-actin, trong
khi GAPDH khéng cho thdy su khac biét c6 y
nghia théng ké ¢ ca hai nhém xu 1y. Diéu nay
cho thay két luan sinh hoc vé BDNF phu thuoc
manh vao lua chon gen néi chuén.

Bén canh d6, GAPDH 14 mé6t enzyme trung
tam trong con dudng dudng phén, do dé miic biéu
hién ctia gen nay c6 thé chiu anh hudng truc tiép
béi tinh trang thay d6i chuyén héa ning lugng,
déc biét trong m6 hinh nhin 4n kéo dai va cho én
lai (Seidler, 2013). Trong diéu kién nhin &n 48
gid, co thé chuyén tit uvu tién st dung glucose
sang huy dong axit béo va thé ketone, kéo theo
su thay d6i dang ké trong hoat dong chuyén héa
cia mé than kinh (Karimi & cs., 2021). Vi vay,
GAPDH c6 thé khéng con duy tri tinh 6n dinh
tuyét déi nhu mot housekeeping gene trong boi
canh nay. Néu GAPDH bién dong theo trang thai
dinh dudng, viéc st dung gen nay dé chuan héa
¢6 thé che 14p hodc lam gidm kha nang phat hién
nhiing thay déi thuc su cia BDNF.

Ngugc lai, B-actin 1a gen lién quan dén ciu
tric bo xuong t€ bao va trong nghién c@u nay
dudng nhu thé hién d6 6n dinh cao hon trong
diéu kién nhin an va cho &n lai (Ummay
Sumaya & cs., 2025), nhd d6 phan anh rd hon su
thay d6i biéu hién cia BDNF. Két qua nay cho
thdy B-actin c6 thé 1a gen ndi chudn phu hop
hon GAPDH khi danh gia biéu hién BDNF tai
viing dudi ddi trong mo hinh thay déi trang thai
dinh dudng cap tinh.

Két qua trén nhan manh rang viéc st dung
cac gen nodi chuéin phé bién nhu GAPDH mot
cach mic dinh c6 thé din dén danh gi4 sai hoic
bd s6t cac thay d6i sinh hoc ¢6 § nghia trong céc
mé hinh lién quan dén chuyén héa ning lugng.
Néu chi stt dung GAPDH, nghién ctu c6 thé két
luan ring BDNF khéng thay d6i dudi tac dong
cia nhin dn va cho dn lai. Tuy nhién, khi si
dung B-actin, dit liéu lai cho thdy BDNF giam
sau nhin an 48 gid va phuc héi sau refeeding,
mot két qua c6 ¥ nghia sinh hoc hgp 1y hon dsi
véi ving duéi doi.

Do d6, phat hién nay khong chi c6 gia tri
trong viéc giai thich dap ting cua BDNF véi tinh
trang nhin &n ma con cung cidp bing ching
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quan trong cho viéc thim dinh gen nédi chuén
trude khi phan tich RT-qPCR trong cac mé hinh
¢6 bién dong chuyén héa manh.

Nhu vay, két qud nghién ciu cho thay su
thay d6i biéu hién ctia BDNF trong vung dudi doi
duéi tac dong ctia nhin an 48 gid chi duge ghi
nhan r6 rang khi st dung B-actin dé chudn héa dit
liéu qPCR, trong khi GAPDH c6 thé lam che 14p
su khac biét nay; diéu d6 goi y rang B-actin 1a gen
noi chuéin phu hop hon GAPDH trong danh gia
biéu hién BDNF & mé hinh nhin an va cho an lai.

3.2. Mitic d6 biéu hién mRNA BACE1 tuong
déi trong vung duéi dbi cta chuét nhin an
48 gid va duge cho an lai 4 gid, duge chuin
héa theo p-actin hoac GAPDH

K&t qua & hinh 2 cho th4y biéu hién mRNA
cua BACE1 tai vang duéi ddi khong thay déi co
¥ nghia théng ké sau 48 gid nhin &n cfing nhu
sau 4 gid cho an lai, bat ké di liéu dudc chuin
héa theo B-actin hay GAPDH. Két qua nay cho
thady BACE1 c6 thé khéng phai 1a gen dap tng
sém v6i nhiing bién d6i cdp tinh cla trang thai
nang lugng tai ving dudi ddi trong diéu kién va
thoi gian khao sat.

BACEL1 1a enzyme then chét trong quéa trinh
xt ly amyloid precursor protein (APP) theo con
duong amyloidogenic, gép phan hinh thanh
amyloid-p va thuong dugc nghién ciu trong béi
canh bénh 1y thoai héa than kinh (Zhang & Song,
2013). Mic du biéu hién va hoat tinh ctia BACE1
¢6 thé chiu anh hudng bdi stress oxy héa, viém
than kinh va cac réi loan chuyén héa (Francelin
& cs., 2021), két qua hién tai cho thdy su thay déi
trang thai dinh dudng cap tinh do nhin an va cho
an lai chua du dé gay ra bién dong rd rét ¢ mic
phién ma BACE1 tai viing duéi doi.

Dang chu ¥y, su tuong dong ctua két qua khi
chudn hoéa theo B-actin vi GAPDH cho thiy
trong truong hgp BACEL, viéc lya chon hai gen
no6i chuin nay khéng lam thay d6i két luan
chinh vé xu huéng biéu hién trong mé hinh
nghién ctiu. Nhu vay, trai vé6i BDNF néu c6 su
khac biét gitia cac phuong phap chudn héa,
BACE1 thé hién dap tGng phién mé tuong ddi on
dinh d6i vé6i thay d6i dinh dudng cip tinh trong
khoang thdi gian khao sat.
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Ghi chi: Su khéc biét giita cac nhém duoc danh gia bing phéan tich phuong sai mét yéu té (one-way ANOVA);

ns: Khéng c6 y nghia théng ké.

Hinh 2. Mitc d6 biéu hién mRNA tuong d6i cia BACEL tai viing duéi doi
& cac nhém chudt d6i chitng, nhin 4n 48 gid va cho an lai 4 gid sau nhin an,
dugc chuin hoa theo p-actin hoac GAPDH (n = 4-5 con/nhém)

Két qua khong ghi nhan su thay d6i biéu
hién mRNA BACE1 tai vung duéi déi sau 48 gio
nhin &n va 4 gid cho an lai khong nhat thiét cho
thdy BACE1 hoan toan khéng dap tng véi thay
déi trang thai dinh dudng. Su diéu hoa BACE1
¢6 thé mang tinh dic hiéu mé; do d6, nhiing
thay d6i khong rd tai vung dudi dbi van c6 thé
xuét hién & cac vung nao khac nhu héi hai ma
hodc vo nao, 12 nhiing ving dugc quan tam
nhiéu hon trong nghién ctiu vé xu 1y APP, qua
trinh amyloid héa va thoai héa than kinh
(Akyliz & Aslan, 2025).

Bén canh d6, hoat dong sinh hoc cua
BACE1 khéng chi phu thudc vao mtic d mRNA
ma con chiu su diéu hoa 6 cac miic sau phién ma
va sau dich mi, bao gébm do 6n dinh mRNA,
hiéu qua dich m&, su phan bd noéi bao cua
protein va hoat tinh enzyme (De Pietri Tonelli
& cs., 2004; Vassar & cs., 2009). Vi vay, khong
thay d6i biéu hién mRNA chua da dé loai tri
kha nang BACE1l c¢6 nhiing bién d6i 6 mic
protein hoic hoat tinh enzyme duéi tac dong ctia
nhin 4n va cho an lai.

Dang luu y, két qua BACEL cho thay su
nh4t quan khi st dung hai gen néi chuén: biéu
hién mRNA khéng thay d6i c6 ¥ nghia théng ké
khi chuéin héa theo ca p-actin va GAPDH. Diéu

nay cho thay két luan ddi véi BACEL tuong ddi
6n dinh va it phu thuéc vao lya chon gen néi
chuén trong diéu kién thi nghiém hién tai. Két
qua nay ciing khac véi BDNF, qua dé cho thay
anh hudng cta gen ndi chuén c6 thé phu thudc
vao tung gen dich. Trong khi lya chon gen noi
chuén c6 thé anh hudng dén kha ning phat hién
nhiing thay déi biéu hién tinh t& ctia BDNF,
viéc st dung B-actin hoic GAPDH khong lam
thay d6i két luan vé BACE1.

Nhu vay, két qua BACE1 cho thay viéc lua
chon B-actin hay GAPDH lam gen noi chuin
khong lam thay d6i két luan sinh hoc vé biéu
hién BACE1 tai vung duéi dbi trong mo6 hinh
nhin &n 48 gid - cho 4n lai 4 gid. Tuy nhién, do
nghién cttu méi danh gia mRNA tai mot viung
néo va ¢ cac thoi diém giéi han, cdn c6 thém
cac nghién cttu danh gia nhiéu thoi diém, viung
nio khac nhau va cac chi tiéu 6 mtc protein
hoic hoat tinh enzyme dé xac dinh diy da hon
dap tng ciia BACE1 d6i v6i thay d6i trang thai
dinh dudng.

Tém lai, nghién ctu nay cling c6 mdt sd han
ché& can dugc xem xét. Thit nhat, phan tich chi
duge thuc hién trén mRNA tai ving duéi dbi, do
d6 chua phan anh diy da nhiing thay déi c6 thé
xay ra 6 mic protein hodc tai cac vung néo khac
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trong md hinh nhin an - cho an lai

nhu ving hoi hai ma hodc vé nao. Thi hai, viéc
st dung hai thoi diém xt 1y (48 gid nhin &n va 4
gio cho #n lai) chi cung c4p cai nhin giéi han vé
doéng hoc dap ting cua cac gen dich. Nhiing thay
d6i sém hon hodic mudn hon sau cho #&n lai c6
thé chua duge ghi nhan. Thi ba, nghién ctiu méi
chi so sanh hai gen noi chuan phd bién ma chua
thuc hién xac thuc hé théng trén mot tap hop
rong hon cac gen tham chiéu. Do d6, cac nghién
ctiu tiép theo cAn md réng thoi gian theo dai,
khao sat thém nhiéu viung nfo, két hop phan
tich 6 mtc protein, hoat tinh enzyme va cac chi
dau chiic ning than kinh, dong thoi thuc hién
danh gia chuén héa trén nhiéu reference genes
dé t61 vwu hoa do tin cay caa di liéu RT-qPCR.

4. KET LUAN

Trong m6 hinh nhin #n 48 gi6 - cho 4n lai 4
gio & chuot, B-actin va GAPDH khéng cho két
qua chuéin héa tuong duong trong phan tich
RT-qPCR tai vung duéi déi. Su khac biét nay
thé hién r6 d6i véi BDNF, trong khi BACE1 cho
két qua 6n dinh hon giia hai gen néi chuén.
Nhiing phat hién nay cho thay B-actin cé thé 1a
gen no6i chudn phu hop hon GAPDH dé danh gia
cac gen nhay cam véi trang thai chuyén hoa
trong mo6 hinh nghién ctiu hién tai, dong thoi
nhan manh tidm quan trong cua viéc xac thuc
gen ndi chudn nham dam bao d6 chinh xéc trong
dién giai dit liéu biéu hién gen.

LOI CAM ON

Nhém tac gia xin bay td long biét on sau sic
t6i ¢6 Tran Thi Anh vi su hd tr¢ quy bau trong
qua trinh thuc hién cic ndéi dung cua nghién
ctiu, dic biét 1a trong céng tac chim séc va quan
ly dong vat thi nghiém, gép phan quan trong
vao viéc hoan thanh nghién ctiu nay.
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