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Tom tat:

Bénh ngu rii tuyp 1 la héi chlrng roi loan than kinh anh huwéng nghiém trong dén viée kiém soat glac ngu, giy ra boi su
suy glam s0 lugng té bao than kinh tiét Orexin. Maic du cé y nghia quan trong dbi véi khoa hoc va doi song, cac nghién
ciru vé bénh than kinh n6i chung va bénh ngu ril noi rleng van bi han ché boi viéc khong thé tlep can nguon mau tir nao b
nglro'l ciing nhw kho khén trong ° viéc nuéi cay cac dong té bao than kinh. Véi muc dich khic phuc rao cdn nay, chiing toi
tién hanh tao té bao thin kinh tiét Orexin-A tir té bao goc van niang cam tng (hiPSCs), sitr dung méi truwong biét héa co b6
sung N-acetyl-D-mannosamine (ManNAc) va Bone morphogenetic protein 4 (BMP4). Chiing toi danh gia dac tinh cac té
bao biét hoa dwoc bang phwong phap nhudém mién dich huynh quang, phin g real-time PCR va ky thuat ELISA canh
tranh. Két qua cho thay, nghién ciru da tao thanh cong dong hiPSC mang nhirng dic trung cua té bao goc van nang. Té
bao thin kinh tiét Orexin-A tao thanh tir hiPSCs da cho két qua biéu hién dwong tinh voi NCAM1 va TUBB3, tang biéu
hién gen hypocretin (HCRT) va c6 kha ning tiét Orexin-A. Dya trén tién dé nay, té bao than kinh tiét Orexin-A dwoc tao ra
s 12 co' s& cho viéc xay dung mé hinh bénh trén té bao va cic nghién ciru sdu hon vé co ché cac bénh thin kinh lién quan.

Tir khda: biét héa, orexin, té bao goc van ning cam ting, té bao thin kinh.
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Abstract:

Narcolepsy type 1 is a neurological disorder that severely affects sleep control due to a decrease in orexin neurons.
Although research on neurological diseases, including narcolepsy, is vital for advancing science and improving
human life, progress is hindered by the challenge of obtaining human brain samples as well as the difficulty in
culturing neuronal cell lines. To overcome this obstacle, we generated Orexin-A neurons from human induced
pluripotent stem cells (hiPSCs) by utilising a differentiation medium supplemented with N-acetyl-D-mannosamine
(ManNAc) and Bone morphogenetic protein 4 (BMP4). The cells obtained from our study were characterised
using immunofluorescence staining, real-time PCR, and competitive ELISA technique. The results show that our
research successfully generated a hiPSC line with pluripotent stem cell characteristics. Furthermore, Orexin-A
neurons derived from hiPSCs showed positive results for NCAM1 and TUBB3 markers, an increase in HCRT gene
expression, and the capacity to secrete Orexin-A. These promising findings suggest that our hiPSC-derived Orexin-A
neurons could serve as a foundation for cell-based disease modelling and further investigations into the underlying
mechanisms of related neurological disorders.
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1. Dat van de

Bénh ngi rii tuyp 1 1a hoi ching réi loan than kinh hiém
gip v6i didc trung 1a mat truong luc co, budn ngu qua muc
vao ban ngay va rdi loan gidc nga vao ban dém [1]. Cho t6i
nay, cac nha khoa hoc van chwa tim ra phuong phap dic tri
cho bénh, do d6 bénh nhan phai dleu tri triéu chimg bang
thubc sudt doi [2], gdy anh huéng xau dén cudc song va
sirc khoe ciia nguoi bénh ciing nhur ganh ning kinh té cho
gia dinh [3]. V& mit bénh 1y, cac nghién ctru da chi ra ring
su suy giam hodc mat chirc ning cua t& bao than kinh tiét
Orexin 1 nguyén nhan chinh dan dén bénh ngu rii tuyp 1 [1].

Mic du nguyén nhan cta bénh ngu rii da duoc biét dén
tir 1au, song co ché phat sinh bénh & cap d6 phan tir va té
bao van chua thuc sy 1d rang, mot trong cac nguyén nhan
1a do kho tiép can ngudn té bao than kinh tiét Orexin trong
ndo ngudi dé phuc vu cho nghién ciru. Bé khic phuc tro
ngai nay, cong nghé hiPSCs - duoc phat trién tir nim 2007
boi K. Takahashi va cs (2007) [4], dd mang lai co hdi chua
timg c6 cho nghién ctru co ché gay bénh ¢ nguoi. hiPSCs
Voi nhimng uu diém vé ngudn té bao phong phu va dé dang
tiép can, khong gap phai nhiing rao can vé dao duc va quan
trong nhét 14 tiém ning biét hoa thanh hau hét cac loai té bao
trong co thé, trd thanh cong cu hitu ich gitp thiét 1ap cac mo
hinh bénh trong phong thi nghiém [5].

Trén thé gidi, nhitng nghién ctru lién quan dén biét hoa
hiPSCs thanh té bao than kinh tiét Orexin con tuong d6i han
ché. Hau hét cac mo hinh danh gia bénh in vitro va in vivo
str dung té bao than kinh tiét Orexin déu duoc thuc hién trén
dong vat, pho bién 1a chudt [6-8]. Nhitng mo hinh nay tuy
dé tiép can nhung han ché boi nhicu khic biét gitra nguoi
va dong vat khac, do vay, viéc thlet lap va sir dung té bao
c6 ngudn gbe tir ngudi tré nén can thiét hon bao gio hét. Vé
linh vuc nay, ngoai nghién ctru cia F.T. Merkle va cs (2015)
[9], K. Hayakawa va cs (2017) [10], cho t&i nay van chua co
cong bd méi hon. Tai Viét Nam, ing dung cong nghé té bao
gbc trong diéu tri bénh dang c6 nhitng budc tién déng ké,
tuy nhién van dang gidi han trong viéc sir dung té bao gbc
da ning véi kha ning biét hoa thanh s6 luong hitu han cac té
bao khac nhau. D6i véi hiPSCs, nghién ciru méi chi bét dau
trén chudt ndm 2016. Hién tai, chung t6i chua ghi nhén c6
cong bd ctia nhém nghién ciru nao vé hudng biét hoa hiPSCs
ctia ngudi Viét Nam thanh té bao than kinh tiét Orexin.

Nhan thirc dugc tim quan trong trong nghién ciru té bao
than kinh, ching t6i huéng dén muc tiéu tao ra té bao than
kinh tiét Orexin-A sir dung dong hiPSC c6 ngudn gbc tir
mau cuéng rén v6i vu diém vé ham lugng, thu thudt it xAm
1an va dé tiép can hon so v&i cac ngudn té bao gbe khac [11].
Két qua cong bd trong nghién clru hy vong sé dong gop
trong vi¢c xay dung ngan hang té bao gbc cua ngudi Viét
Nam, tro thanh ngudn tai nguyén quy gid dé hd trg nhing
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nghién ciru chuyén sau hon vé bénh ngu rii ciing nhu cac
bénh 1y lién quan khac trong twong lai.

2. Déi tuong va phuong phap nghién ciiu
2.1. Poi twong

Dong hiPSCs ¢6 ngudn gdc tir mau cudng rén duge tao
ra bang phuong phap chuyén gen thong qua virus Sendai tai
Trung tdm Coéng ngh¢ cao Vinmec.

2.2. Phwong phdp nghién ciru
2.2.1. Tao té bao goc van nang cam iing

Céc hiPSCs dugc tai lap trinh tir té bao gbe tao méau theo
quy trinh tuong ty nhu cong bd trude do [12]. Trude hét,
chiing t6i phén lap té bao don nhan tir mau cudng rén cua
mot thai phu khoe manh 32 tudi bang phuong phép ly tim ty
trong sir dung Ficoll (GE, M¥) va nuéi cdy chon loc ting sinh
céc té bao gdc tao mau trong moi trudng StemMACS™ HSC
Expansion (Miltenyi, My) trén dia 6 giéng (Corning, M¥)
trong 9 ngay. Céc té bao dugc danh gia kha ning song va do
tinh khiét bang phuong phap phan tich té bao theo dong chay
(BD FACSLyric™ Flow Cytometry, Becton Dickinson, M¥).
Khi ty 18 t& bao gdc tao mau duwong tinh v6i ddu 4n bé mat
CD34 trén 85%, 3 véc to virus Sendai (Sendai Cytotune™
2.0, Invitrogen - M¥) mang 4 yéu tb tai lap trinh ¢-MYC,
SOX2, KLF4 va OCT4 s& duoc dua vao té bao dé tao dong
hiPSCs. 2 tuan sau khi tai 1ap trinh, cac cum té bao géc so khai
duogc cdy chuyén va nudi tang sinh trong méi truong mTeSR 1
(StemCELL, Canada) va dong hiPSCs (VRISGi003-A) bdc
16 hinh thai gidng nhu té bao gbc phoi da dwoc chon dé
kiém tra dic tinh hoan chinh. Dong hiPSC tao thanh duogc
kiém tra ddc tinh thong qua nhudm alkaline phosphatase
(Alkaline Phosphatase Staining Kit - Abcam, Anh); nhuém
mién dich huynh quang véi cac chi thi dic trung cho tinh van
nang la SOX2, OCT4, NANOG, TRA 1-60 va xac nhan kha
nang biét hoa thanh 3 16p phoi thong qua nhuém mién dich
huynh quang véi chi thi dac trung: OTX-2 (16p ngoai bi),
BRACHYURY (I6p trung bi), SOX17 (16p ndi bi).

2.2.2. Biét héa té bao goc van nang cam vng thanh té
bao than kinh tiet Orexin-A

Khi mat dg bao phu bé mat cua hiPSCs dat 70-80%, chung
t6i tién hanh tach té bao béng Accutase (StemCELL, Canada).
Sau d6, hiPSCs duoc dong nudi cy trén 16p dudng bao tir té
bao md dém cua chudt - PA6 (Riken, Nhat Ban) trong moi
truong mTeSR1 (StemCELL, Canada) c6 bo sung Y-27632
(Sigma, My) trong 24 gio. Moi truong biét hoéa co ban
(SDIA) bao gdbm: méi trudng Glasgow’s minimum esstential
medium (GMEM, Gibco, My) chia 25 nM duong glucose,
10% Knockout serum replacement (KSR, Invitrogen, M),
0,1 mM axit amin khong thiét yéu (Non-essential amino acid,
NEAA, Gibco, M) va 0,1 mM dung moéi B-mercaptoethanol
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(Invitrogen, M¥). Mdi truong biét hoa duge thay cach ngay.
Tir ngay thtr 7, bo sung 0,6 uM N-acetyl-D-mannosamine
(Sigma, My) va 5 nM BMP4 (Peprotech, My) vao moi
truong SDIA dé kich thich qua trinh biét héa hiPSCs thanh
té bao than kinh tiét Orexin [10]. Sau 20 ngay, chung t6i tién
hanh thu té bao dé danh gia dic tinh.

2.2.3. Xdc dinh nong dg Orexin-A bang phwong phép ELISA

Chung t6i sir dung k¥ thuat ELISA dé xac dinh nong do
peptit Orexin-A tiét ra tir t& bao than kinh tiét Orexin-A nhu
da mo ta trong nghién ciru cua K. Hayakawa va cs (2017)
[10]. Sau 20 ngay biét hoa, t& bao s& dugc U trong 500 pl
moi trudng SDIA ¢6 bd sung Leptin va Ghrelin (Sigma, My)
tai 37°C trong 3 gior dé kich thich té bao tiét Orexin-A. Cubi
cung, chung t6i xac dinh ndng do peptit Orexin-A trong dich
nudi ciy bang bo kit OREXIN-A Fluorescent EIA (Phoenix
Pharmaceuticals, M¥).

2.2.4. Nhuém mién dich huynh quang

Sau 20 ngay biét hoa, chung t6i tién hanh ¢d dinh té bao
bang dung dich IC Fixation (Invitrogen, My) ngay trén dia
nudi cdy trong 15 phit tai nhiét d6 phong, ting tinh thim
thiu bang dung dich Permeabilization Buffer (Invitrogen,
M§¥) trong 30 phut va chin cac lién két khong dic hiéu bang
dung dich PBS (dém phosphate buffered saline - Gibco, M¥)
+ 5% BSA (Sigma, M¥) trong 1 gid. Sau do, cac té bao dugc
nhuém bang khang thé dic hiéu: SOX2, OCT4, NANOG,
TRA 1-60 (Miltenyi, Ptic); OTX-2, BRACHYURY, SOX17
(R&D Systems, My); NCAMI1, TUBB3 (Abcam, Anh)
i qua dém ¢ 4°C va nhén té bao dwoc nhuém bang DAPI
trong 5 phut. Sau do, tién hanh chup anh té bao bang kinh
hién vi dong tiéu (Confocal - Molecular devices, My). Cac
hinh anh dugc xtr Iy bang phan mém Imagel.

2.2.5. Kiém tra biéu hién gen HCRT bang real-time PCR

i Té bao dugc thu vao ngay thtr 20 sau qué trinh biét hoa
deé tach RNA (Ribonucleic acid) su dung kit RNEasy Mini
(Quantabio, My), sau d6 phién ma nguoc thanh cDNA
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(complementary Deoxyribonucleic acid) st dung kit qScript
cDNA Synthesis (Quantabio, M¥) theo huéng dan ciia nha
san xuat. cDNA duoc dung 1am khuon cho phan tng khuéch
dai gen thoi gian thuc, str dung kit PerfeCTA SYBR Green
SuperMix (Quantabio, My) va thu tin hiéu trén may 7500
real-time PCR system (Applied Biosystems). Xac dinh
murc d6 biéu hién ctua gen HCRT trén mRNA (messenger
RNA) dich sau khi chuan hod véi gen ndi kiem GAPDH
(Glyceraldehyde 3-phosphate). Trinh ty cdc cap mdi s
dung: moi cho gen HCRT gom 5°-TGA TTA TGG GTC
GTC GCG TA-3’ (mdi xudi) va 5°-~AAC TAT CCT CCG
AAC GCG AC-3’ (mdi nguoc) [13]; mdi cho gen GAPDH
gdm 5’-GGC ATG GAC TGT GGT CAT GAG-3’ (mdi
xudi) va 5°-TGC ACC ACC AAC TGC TTA GC-3’ (mdi
nguoc) [12, 14].

3. Két qua
3.1. Tao dong hiPSC tir té bao goc tao mdu

Céc té bao gbe tao mau dugc tinh sach, nu6i ciy tang sinh
trong vong 9 ngay voi mot lan cdy chuyén va duoc chuyén
gen khi ty 1& té bao dwong tinh véi CD34 dat 89,5% (hinh 1).
Cum té bao gdc hinh thanh sau 3 tuan chuyén gen (hinh 2A)
va su phat trién cua cac cum té bao géc duogc xac dinh thong
qua biéu hién dwong tinh v&i chi thi alkaline phosphatase
(hinh 2B). hiPSCs doi cay chuyén thir 6 biéu hién duong tinh
véi cac chi thi bé mat dic trung cua té bao géc van nang, cu
thé 1a: SOX2, OCT4, NANOG va TRA 1-60 (hinh 2C). Sau
nhidu doi céy chuyén, hiPSCs duoc tién hanh kiém tra su
ton tai ciia virus Sendai thong qua gen SeV bang phan tng
khuéch dai gen (RT-PCR). Hinh anh tur két qua dién di cho
thay, gen SeV xuit hién 0 doi cay chuyén dau tién va bién
mét hoan toan sau doi cdy chuyén thir 35 (hinh 2D). Sau
cung, sy nguyén ven v& hinh thai va s6 lugng bo nhidm sic
thé ciia hiPSCs qua nhiéu doi sau chuyen gen dugc xac nhan
thong qua nhidm sic thé d6 (khong thé hién & bang két qua).
Nhu vay, ching t6i da tao thanh cong dong hiPSCs mang
day du cac dic tinh dic trung cua té bao gde phoi.
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Hinh 1. Ty I&é dwong tinh cha té bao véi CD34 trwde khi chuyén gen. Sau 9 ngay nudi cdy, it nhat 10° té bao da dwoc thém vao dng chira khang thé
7AAD-PerCP-Cy5 + CD45-FITC + CD34-PE va ty 18 t& bao dwong tinh dwoc xac dinh bang phwong phap phan tich t& bao theo dong chay.
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3.2. Kha nang biét hoa cua
hiPSCs thanh 3 l6p phoi

(8)

Kha nang bi¢t hoa thanh céac
té bao thuoc 3 16p phdi 1a mot
trong nhiing chi ti€u giap xac
dinh tinh van nang cia hiPSCs
in vitro. Dong hiPSCs tao thanh
sau khi biét hoa véi moéi truong
dic hiéu da cho két qua dwong

(9]

NANOG/ TRA 1-60/ SOX2/
: tinh v&i cac chi thi dac trung cua

3 16p phoi: OTX-2 ¢ 16p ngoai b,
BRACHYURY ¢ 16p trung bi va
SOX17 ¢ 16p noi bi (hinh 3).

3.3. Biét héa té bao géc van

ning cim ing thanh té bao
thin kinh tiét Orexin-A

(D) PBMC Tranduce D20 Passage 35 R .
3.3.1. Nong do Orexin-A

thong qua phuwong phap ELISA

Kha ning tiét Orexin-A 1a dic
tinh quan trong ciia t& bao than
kinh tiét Orexin-A. S6 lidu thu
dugc tu phan tng ELISA cho
Hinh 2. Kiém tra dic tinh ctia dong té bao gbc van ning cam trng tao thanh. (A) Hinh thai cum té bao théy, néng d0 Orexin-A ¢ cac té
gbc sau 3 tuan chuyén gen, thwéc do 100 pm, dé phéng dai 10X; (B) Bidu hién dwong tinh trén bé mat
hiPSCs khi nhuém alkaline phosphatase (ALP), thwéc do 100 um, dd phéng dai 10X; (C) Biéu hién duwong o ] . 7
tinh c&c chi thi dsc trung cho tinh van ning cda hiPSCs: human anti-SOX2 - FITC, human anti-OCT4 - biét héa co ban (SDIA) c6 bo
PE, human anti-NANOG - PE, human anti-TRA 1-60 - PE, thwéc do 50 um, do phéng dai 20X; (D) Két sung ManNAc va moéi tru(‘mg
qua phan &ng khuéch dai gen (RT-PCR) ddi v&i gen SeV cla virus Sendai va cac gen tai 1ap trinh (KOS, L2
cMYC, KLF4) xuét hién & dong hiPSC sau 20 ngay chuyé&n gen (Tranduce D20) va bién mét sau khi t& SDIA ¢6 bo sung ManNAc +
bao dwoc cay chuyén lién tuc 35 doi (Passage 35) voi gen GAPDH la gen noi kiém. Thang chudn: 1kb.  BMP4 cho két qua cao hon hin

11T (g

bao dugc nuodi trong mdi truong

Hinh 3. Céc té bao gbc van niang cam (rng thé hién kha ning biét hoa thanh 3 I&p phai. Té bao gdc van nang cam trng dwoc nudi trong mdi treong
biét héa thanh cac I6p phai twong tng (ngoai bi, trung bi va noi bi). Sau 5 ngay biét héa (dbi véi Iép trung bi va noi bi) hodc 7 ngay biét héa (dbi véi lop
ngoai bi), t& bao dwoc nhudém mién dich huynh quang v&i céc chi thi: OTX-2 dac trwng cho I&p ngoai bi (A), BRACHYURY dic tring cho I6p trung bi (B),
SOX17 dac trwng cho I&p ndi bi (C). Thwédc do: 50 pm, do phdng dai 20X.
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Mai trwdng nudi cay

Hinh 4. Néng d6 Orexin-A do dwoc tir méi trwong nudi cay. Tién hanh
biét hoa hiPSCs thanh té bao than kinh tiét Orexin-A theo quy trinh 20 ngay
duing cac méi trwdng khac nhau: méi truéng nudi cy té bao gbc - mTeSR1
(d6i chirng am), mai trudng biét hda co ban (SDIA), méi trwerng SDIA bd
sung ManNAc (ManNAc), méi trudng SDIA bd sung ca ManNAc va BMP4
(ManNAc + BMP4). Céac té bao duwoc kich thich béi Ghrelin, Leptin trong
3 gio va do ndng do Orexin-A bang ELISA (n= 6), str dung phwong phap
théng ké one-way ANOVA (****: p<0,0001; ***: p<0,001; **: p<0,01). X ly
théng ké trén phan mém Graphpad Prism 8.

so voi mau té bao chi nudi bang méi truong SDIA khong
b6 sung ManNAc hoic BMP4. Trong d6, ndng d6 Orexin-A
trung binh do dugc tir moi truong SDIA, SDIA + ManNAc,
SDIA + ManNAc + BMP4 lan luot 1a 4+0,71, 6,57+1,10 va
8,09+1,69 pg/ml. Hon nita, khi so sanh v&i mau déi chimg
dugc nudi trong méi truong nudi ciy té bao gdc thong
thuong (mTeSR1) voi néng dd Orexin-A trung binh 1a 1,2
pg/ml thi tit ca cac mau dich nudi cdy tir té bao biét hoa
déu cho két qua cao vuot troi (hinh 4). Dic biét, so voi mau
d6i chung, 2 mau biét hoa trong méi truong SDIA c6 bd
sung ManNAc va mdi truong SDIA bd sung ManNAc +
BMP4 déu do duoc n&”)ng dd Orexin-A cao hon tir 6 dén
8 1an véi gia tri p lan lugt nho hon 0,001 va 0,0001. Nhu
vay, moi truong bi¢t hoa ching toi su dung da c6 tac dung
16 rét 1én kha ning biét hoa hiPSCs thanh té bao than kinh
tiét Orexin-A, thé hién béng viée té bao co kha nang tiét ra
Orexin-A khi dugc kich thich bé‘mg Ghrelin va Leptin.

3.3.2. Biéu hién gen HCRT bang phwong phdp RT-PCR

Dé kiém tra liédu ManNAc c6 that sy anh hudng dén su
biéu hién gen HCRT - dic trung cho té bao than kinh tiét
Orexin-A, chiing t6i tién hanh so sanh biéu hién gen HCRT
trong cac mau té bao dugc nudi trong cic moi trudong khac
nhau tai ngay thir 20 ctia qué trinh biét hoa, bang phan Gmg
khuéch dai gen thoi gian thuc RT-qgPCR (hinh 5). C6 thé
thdy, mau té bao duoc nudi trong moi truong SDIA bd sung
ManNAc va mdi truong SDIA bd sung ManNAc + BMP4
¢6 su khac biét vuot troi so vai moi truong SDIA trong viée
tang biéu hién gen HCRT (sir dung gen ndi kiem GAPDH).
Trong d6, mau thu tir moi truong SDIA bd sung ManNAc
va moi trudng SDIA bo sung ManNAc + BMP4 1an lugt c6
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=3 ManNAc+ BMP4

Mirc dd biéu hién
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(Ian so véi GAPDH)

i

24

0
Mai trwdrng nudi cay

Hinh 5. Biéu hién gen HCRT trong cac mau té bao sau biét hoa.
hiPSCs sau 20 ngay nuéi cay trong méi trwdng nudi cdy té bao gbc
- mTeSR1 (d6i chirng am); méi trwdng biét héa co ban (SDIA); moi
truong SDIA bd sung ManNAc (ManNAc); va méi trwdng SDIA bd sung
ca ManNAc va BMP4 (ManNAc + BMP4) dwoc tach RNA, thu cDNA va
kiém tra biéu hién gen HCRT st¥ dung gen noi kiém GAPDH. Sr dung
kiém dinh théng ké Kruskal-Wallis (n=3, p<0,05). X& ly théng ké trén
ph&n mém Graphpad Prism 8.

biéu hién gen HCRT gap khoang 5 va 6,6 lan biéu hién gen
noi kiém GAPDH, so sanh v6i mau thu tir moi truong SDIA
c6 biéu hién gen HCRT gép khoang 2,5 1an gen noi kiém
GAPDH. Bén canh d6, khong c6 su khac biét 16n trong biéu
hién gen HCRT giita 2 mdi truong dugce bd sung ManNAc
va ManNAc + BMP4. Vi vay, ching t6i dua ra két luan
ManNAc lam tang cuong biéu hién gen HCRT cua té bao va
g6p phan quan trong trong qué trinh biét hoa tao té bao than
kinh tiét Orexin-A tir hiPSCs.

3.3.3. Kiém tra cdc chi thi bé mat ddc trung thong qua
nhuém mién dich huynh quang

B-tubulin III (TUBB3) 1a mot thanh phan vi éng thudc
ho tubulin hau nhu chi duoc tim thiy trong cac té bao than
kinh [15, 16]. Bén canh do, phén tir lién két té bao than kinh
- 1 (neural cell adhesion molecule 1 - NCAM1) tham gia
vao viéc hinh thanh va duy tri cac khop than kinh, 1a cac két
ndi giita cac t& bao than kinh cho phép giao tiép va truyén
tin hiéu trong ndo [17]. Do TUBB3 va NCAM1 phan 16n
chi xuét hién & t& bao than kinh nén chiing thudong dugc st
dung lam chi thi déc trung cho loai té bao nay. Dé chic chan
vé kha nang hinh thanh té bao than kinh tiét Orexin-A tir
hiPSCs, chung t6i tién hanh nhuom mién dich huynh quang
mau té bao véi TUBB3 va NCAMI. Két qua cho thay, té
bao sau biét hoa biéu hién duong tinh véi ca 2 chi thi dac
trung NCAMI (hinh 6A) va TUBB3 (hinh 6B).

Véi cac két qua trén, chung toi c6 thé khang dinh nghién
ctru da budc dau thanh cong trong viéc biét hoa hiPSCs
thanh t& bao than kinh tiét Orexin-A mang nhiing dic tinh
co ban nhat cua té bao than kinh.

18



Khoa hoc Tu nhién | Khoa hoc s song, Khoa hoc Ky thuét va Cong nghé | K thudt y hoc, Khoa hoc Y - Duigc | Céc finh viic khéc cla khoa hoc y - dugc nm—

(A)

NCAMI1

(B)
TUBB3

Hinh 6. Biéu hién dwong tinh ctia cac chi thi TUBB3 va NCAM1 dic trwng cho té bao than kinh. hiPSCs duoc biét
héa trong méi treerng SDIA ¢6 bd sung ManNAc + BMP4. Mau té bao duoc thu tai ngay biét hda thir 20 va tién hanh
nhudm mién dich huynh quang v&i chi thi dac trwng cho té bao than kinh: NCAM1 (A) va TUBB3 (B). Thwéc do 100 um,
dd phong dai 10X.

4. Ban luan

Trong nghién ciru nay, ching t6i da tién hanh biét hoa
hiPSCs thanh té bao than kinh tiét Orexin-A va thu duogc
két qua kha quan. Cu thé, té bao sau biét hoa mang nhiing
dac tinh dién hinh cua té bao than kinh tiét Orexin-A nhu
biéu hién duong tinh véi céc chi thi dac trung NCAMI1 va
TUBB3, ¢6 kha ning tiét Orexin-A va ting biéu hién gen
HCRT. Nong d6 Orexin-A trung binh chung t6i do duoc
tir mau nudi trong moi truong SDIA ¢ bd sung ManNAc
+ BMP4 1a 8,09+1,69 pg/ml, thip hon so véi cong bd cuia
K. Hayakawa va cs (2017) [10] (khoang 10 pg/ml). Mac
du vay, két qua nghién ciru ctia chiing t6i nhan thay co su
thay doi rd rét vé biéu hién gen HCRT va nong do Orexin-A
cua té bao khi bd sung ManNAc vao méi trudng biét hoa,
turong ddng véi cong b trude do [10]. Qua dé, khing dinh
vai trd ctia chat nay ddi voi qué trinh biét hoa tao té bao
than kinh tiét Orexin-A tir hiPSCs. Vé co ché hoat dong cua
ManNAc trong té bao, K. Hayakawa va cs (2013) [6] di dua
ra gia thiét ring ManNAc c6 tic dung chuyén nhimg yéu t&
kich thich qué trinh acetyl hoa histone H3/H4 va khir metyl
hoa DNA nhu Mgea5, p300, CBP dén locus gen HCRT, lam
thay doi trang thai biéu sinh va gop phan ting biéu hién
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cua gen nay. Mic du
chung t6i chua thuc
hién nghién ctru dé kiém
tra gia thiét trén, nhung
tir két qua thu duoc két
hop véi nhitng cong bd
trude do, gia thiét cua
nhom tac gia nay dua ra
hoan toan c6 co sé [6].

Tir cac két qua cua
nghién clru nay, chung
t6i s& tién gan hon dén
muc tiéu y hoc ca thé
hoa tai Vit Nam, bt
dau tir viée tao hiPSCs
tr mau ngoai vi [14],
biét hoa thanh t& bao
than kinh tiét Orexin-A
va st dung cac té bao
nay nhu mo hinh trong
nghién clitu cac bénh
than kinh. V& véan dé cai
tién dé nang cao hiéu
suat va kha niang tmng
dung thuc tién, nghién
ctru cua K. Hayakawa va cs (2017) [10] da chung minh
rang ngoai ManNAc, cc dan xuat ciia chit nay (ManNFAc,
ManNCOOMe, ManNCOOE:t...) khong nhitng c6 kha nang
kich thich hiPSCs biét hoa thanh té bao than kinh tiét orexin
ma con tang dang ké hiéu qua biét hoa. Bén canh do, viéc
sir dung té bao nén PA6 mic du ¢ nhimng wu diém nhu quy
trinh don gian va hiéu qua biét hoa tot nhd kha ning cam
g cua té bao md dém [18], nhung céc té bao than kinh tiét
orexin tao thanh s& mang yéu t& dong vat khién cac nghién
ctru xa hon nhu thir nghiém 1am sang, cdy ghép té bao vao
co thé ngudi tré nén kho khin hon. Vi vay, chiing toi s& tién
hanh cac phuong phép cai tién dé thay thé 16p t& bao nén
PA6. Ngoai ra, sy khac biét vé& mit sinh 1y giira té bao than
kinh tiét orexin truong thanh trong no bd va té bao biét hoa
in vitro ciing 1a diém han ché trong nghién ctru nay [19].

Mic du nghién ctru van con tdn tai nhiéu han ché va can
t6i uu thém vé mit quy trinh nhung cac két qua thu dugc
budc dau di cho thiy tiém ning cia viéc sir dung hiPSCs
trong bi¢t hoa tao té bao than kinh tiét orexin in vitro. Két
qua nay déng thoi gop phén xay dung tién dé cho cac nghién
ctru sdu hon vé co ché hoat dong, tuong tac vadi cac loai té
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bao khéc ciia té bao than kinh tiét orexin, ciing nhu thiét 1ap
mod hinh bénh lién quan dén ton thuong, suy giam té bao
nay. Trong twong lai, chiing t6i s& tiép tuc t6i wu va thuc
hién thém cac nghién ctru chuyén siu v6i mong mudn tao
ra dong té bao than kinh tiét orexin cé thé tmg dung trong
tao mo hinh nghién ctu co ché bénh va hudng t61 cac licu
phap dic tri cho bénh ngu rii néi riéng va cac bénh than kinh
noéi chung.

5. Két luan

Nghién ctru da thanh cong trong viéc tai lap trinh té bao
géc tao mau thanh hiPSCs ¢ nguoi Viét Nam, tir do biét hoa
hiPSCs thanh té bao than kinh tiét Orexin-A. Té bao thu
dugc sau biét hoa c6 kha nang tiét Orexin-A ra moi truong,
biéu hién gen HCRT ting, dong thoi té bao biéu hién duong
tinh v&i cac chi thi bé mat dic trung NCAM1, TUBB3. Moi
truong SDIA ¢6 bd sung ManNAc va BMP4 két hop véi 16p
nén té bao PA6 thé hién vai tro dang ké trong qua trinh biét
hod hiPSCs thanh té bao than kinh tiét Orexin-A, véi nong
do Orexin-A do duoc tir mau mdi trudong 1a 8,09 pg/ml va
biéu hién gen HCRT ting gap 6,6 lan so véi gen GAPDH.
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