Vietnam Journal of Physiology 27(1), 3/2023 ISSN: 1859 — 2376

RNA VONG 0087207 THUC PAY QUA TRINH CHET THEO CHU'ONG TRINH
TREN TE BAO HACH THAN KINH VONG MAC
BIET HOA TU TE BAO GOC VAN NANG CUA BENH NHAN LEBER

Nguyén Hoang Long®, Tran Thj Thanh Huyén®, Phan Thj Té Nhu',
Nguyén Nir Hai Yén®
TOM TAT

Muc tiéu: Nghién ctru nay nhdm tim ra mét RNA vong tiém ndng—déng vai tro la yéu
t6 thtr cdp—tham gia vao co ché bénh sinh Leber. Phwong phdp: cac dong TBHTKVM duoc
biét héa tr té bao gbc van ndng nhan tao (TBGVNNT) cé ngudn géc tir ngudi mang gen ND4
binh thuong, ngudi mang doét bién ND4 ctia bénh Leber va bénh nhan Leber. Ching t6i so
sanh sy biéu hién ctia RNA vong gitta cac dong TBHTKVM ttr ngudn trén dé chon ra RNA
vong tiém ndng. Sau d6, Chung téi tiép tuc tdng hodc gidm biéu hién RNA vong tiém ndng nay
trén cac dong TBHTKVM dé tim hiéu vé vai tro ctia RNA vong trong co ché bénh Leber. Két
qua: TBGVNNT duoc tao ra tir céc té bao méu ngoai vi cé6 ngudn gbc ttr ngudi mang gen
ND4 binh thuong, nguoi mang dét bién ND4 cla bénh Leber va bénh nhan Leber duoc biét
hoa thanh cong thanh TBHTKVM. Cac TBHTKVM ngudn géc ttr bénh nhén Leber ¢é ti 1é chét
theo chuong trinh cao hon dang ké so véi cac dong TBHTKVM con lai. Két qué RT-PCR xac
nhédn RNA vong 0087207 la RNA vong c6 mirc biéu hién khéc biét nhét trong cac TBHTKVM
ngudn géc ttr bénh nhan Leber so véi hai dong TBHTKVM con lai. Sw biéu hién qua murc cta
RNA vong 0087207 da lam tang ti Ié chét theo chuwong trinh trong cac TBHTKVM mang dot
bién ND4 cda bénh Leber nhung khéng thay déi murc chét theo chuong trinh trong céc
TBHTKVM mang gen ND4 binh thwong. Thém vao doé, viéc loai b6 RNA vong 0087207 lam
gidm ti Ié chét theo churong trinh trong cac TBHTKVM c6 nguén géc tir bénh nhan Leber. Két
luan: Nghién ctru cta ching toi chi ra rdng sw biéu hién RNA vong 0087207 c6 thé thay déi ti
lé chét theo chuwong trinh cia TBHTKVM trong bénh Leber. Viéc diéu chinh RNA vong

0087207 trong TBHTKVM c6 thé dem dén huéng tiép can diéu tri méi cho bénh nhén Leber.

Ttr khéa: Chét theo chuong trinh, Leber, RNA vong, té bao hach than kinh véng mac.

1. DAT VAN BE thanh thiéu nién tlr 10-30 tudi. Ngay khi

Bénh than kinh thi giac di truyén  mot bén mét bi mat thi lwc, bén mét con lai
Leber (bénh Leber) 1a mot bénh véng mac  sé phat trién van dé twong tw trong vong 2
di truyédn dwoc dat tén béi Theodore thang. Cac nghién ctru dich t& hoc cho
Leber, mét bac s nhan khoa ngu®i Dlrc, thay ty 1& hién mac lan luwot la 1 trén
ngudi da chan doan va mé ta bénh Iy nay  31.000, 1 trén 39.000 va 1 trén 50.000 &
& bénh nhan cGa 6ng vao nam 1871 [1]. mién bé&c Vwong quéc Anh, Ha Lan va
Can bénh véng mac di truyén nay do dét  Phan Lan [3]. Bén canh dd, bénh Leber la
bién nguyén phat & ty thé va c6 thé gayra  bénh than kinh phd bién nhat do dot bién
tbn thwong t& bao hach than kinh véng ty thé nguyén phat gay ra, cu thé &
mac (TBHTKVM), cudi cung didn dén mu  G11778A / ND4, G3460A / ND1, va
loa [2]. Tinh trang mét thj lwc nay ca bénh  T14484C / ND6 cua cac gen ty thé [4, 5].

nhan Leber dac biét phat trién & nam Trong sb cac dét bién nay, dot bién ND4
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Trong nhirtng ndm gan day, nho cac
phwong phap gidi trinh ty va dinh dang
sinh hoc, RNA vong da dwgc phat hién va
thu hat dwoc sw cha y rong rai va thic day
cac nha nghién ctu tim hiéu vai trd cla
chung [12]. RNA vong dwgc chirng minh la
cé lién quan dén viéc didu chinh sy biéu
hién gen thdong qua viéc ngan chan RNA
nhd[13]. C4c nghién ctru da bao cdo rang
cac RNA vong cling dong cac vai tro khac
trong cac chirc nang co ban cua té bao,
chdng han nhw diéu hoa phién m4, dich
ma m6A, diéu hoa chu ky té bao va gan
protein [14]. Khéng giébng con duéng
trwdng thanh cdia RNA théng tin (MRNA),
sw hinh thanh RNA vong khi mét dau cia
exon lién két véi dau kia cla exon hodc
tham chi intron [15], d4n dén sw hinh
thanh cla c4u trac hinh tron 6n dinh.

So v&i bénh nhan Leber, nguwoi
mang gen bénh thwdng khbéng cé triéu
chirng, cho thay sy tdn tai nhirng yéu té
bd sung phdi hop voi dot bién & ty thé dé
gay nén céc trieu chirng & ngudi bénh.
Trong nghién clru nay, dau tién ching toi
tao lap té bao gbc van nang tir cac nguén:
ngwdi mang gen ND4 binh thwdng, nguoi
mang gen dot bién ND4 va bénh nhan
Leber c6 d6t bién ND4. Té bao hach than
kinh véng mac biét héa tir ba dong té& bao
gdc van néng, sau d6 ching t6i so sanh sw
biéu hién khac biét cia RNA vong trén cac
dong té bao. Chung téi da xac dinh duoc
RNA vong c6 biéu hién khac biét nhéat
trong té bao hach than kinh véng mac cé
ngudn gbéc tr bénh nhan Leber so véi
nhém c6 ngudn gbc tr ngwdi mang dot
bién ND4 va nguwoi khéng mang dét bién
ND4.

2. NGUYEN LIEU VA PHUONG PHAP
NGHIEN ClU

2.1 Thoi gian va dia diém nghién ctu
Thoi gian: tv 17/02/2020 dén 10/02/2022
Dia diém: Khoa Nghién cu Y hoc, Bénh
vién Pa khoa Cwu chién binh DPai Bac, Pai
Bac, Pai Loan

2.2. Nguyén liéu
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Céac té bao don nhan trong mau
ngoai vi (TBDNTMNV) cla cac thanh vién
gia dinh cGa bénh nhan Leber, bao gém
ngwdi mang gen ND4 binh thuwdng (bd),
ngwdi mang gen dot bién ND4 (me) va
bénh nhan Leber do dét bién ND4 (con
trai). TBEONTMNV dwoc nubi trén dia 24
giéng va dwoc duy tri trong méi truong
thich hop trong bdn ngay. Sau d6, cac té
bao dwgc lap trinh lai nh& virus Sendai
mang bén yéu t6 Yamanaka, st dung bo
kit 1ap trinh lai Sendai CytoTune®-iPS 2.0
(ThermoFisher, A16518) theo huéng dan
cta nha san xuat. Hai mwoi bdn gio sau,
t& bao dwoc thu hoach va nubi cay trong
1mL méi trwdng thich hop trong hai ngay,
sau d6 dwoc duy tri trong méi trwdng
StemPro®-34 khéng co6 cytokine. Dung
dich nuéi dwoc lam méi hai ngay mét lan
va té bao dwoc U trong mdi trwong c6 do
4m 95% va 5% CO2 & 370C. Sau cac quy
trinh trén, cac dong Dong té bao gbc van
nang nhan tao (TBGVNNT) da duwoc tao
ra.

2.3 Céac ky thuat
2.3.1 Biét héa TBGVNNT thanh té bao
hach than kinh véng mac (TBHTKVM)

Sau khi dat dén sé lwong du,
TBGVNNT méi trwong StemFlex duoc
tach ra thanh cac té bao don 1@ nho
Versene (Glibco). Sau d6, nhirtng t& bao
nay dwoc chuyén sang mdi trwdng gdm
StemFlex va dung dich cdm &ng than kinh
c6 chira Advanced DMEM / F12 (Glibco),
axit amin khéng thiét yéu, bb sung 1% N2
(Invitro-gen) va 2 mg / mL heparin (Sigma)
dé biét hoa thanh embryoid bodies. Dung
dich nudi dwgc thay moi cach ngay. Vao
ngay 16, cac t& bao dwoc nudi cay véi moi
trwong biét héa vdng mac cbé6 chira
Advanced DMEM / F12 (3: 1), b sung 2%
B27 (c6 Vitamin A, Invitrogen) va axit amin
khéng thiét yéu trong 10 ngay lién tuc. Cac
té bao than kinh dwgc chuyén sang céac
dia pha laminin d& hinh thanh TBHTKVM.
Ba muoi lam ngay sau khi bt dau quy
trinh, sw phat trién cla té bao than kinh c6
thé dwoc quan séat lai mot cach dé dang.
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Tl 3 dong TBGVNNT, chung téi biét héa
dwoc 3 dong TBHTKVM: TBHTKVM
thwong (TBHTKVM biét hoa tr TBGVNNT
mang gen ND4 binh thwong), TBHTKVM
mang (TBHTKVM biét hoa tir TBGVNNT
mang gen ddt bién ND4), TBHTKVM bénh
(TBHTKVM biét héa tr TBGVNNT cla
bénh nhan Leber do dét bién ND4)
2.3.2 Ky thuat danh gia mc d6 chét
theo chwong trinh trong té bao

B6 xét nghiém nhuém kép Annexin
V / Pl (BD Pharmingen™) dwoc st dung
dé phat hién ty 1& phan trdm té bao & trang
thai séng sét ho&c chét theo chwong trinh.
Té bao TBHTKVM dwoc nhuém bang
dung dich annexin-V - propidium iodide
(P1) trong bong tdi. Két qua dwoc phan tich
bang phwong phap do té bao dong chay
trén may dém té bao dong chay.

2.3.3 Tach chiét RNA va dinh lwong
phan ng chudi polymerase th&i gian
thwe (QRT-PCR)

Tach chiét RNA dwoc tién hanh
b&ng TRIzol (Invitrogen Life Technologies)
theo quy trinh cta nha san xuat. Ndng do
va chét lwvong mau cia RNA dwoc xac
dinh bang may NanoDrop. DNA dwoc téng
hop t 5 pg RNA bang cach st dung bo
kit SuperScript Ill Reverse Transcriptase
(Invitrogen), sau dé6 DNA duoc pha lodng
20 l1an trwoc khi tién hanh ky thuat PCR
véi bd kit SYBR®JPCR Master Mix
(Invitrogen). gRT-PCR dwoc thwc hién trén
hé théng PCR thoi gian  thuc
StepOnePlusTM. Cac méi dwgc st dung
cho gqRT-PCR dwoc liét ké trong bang 1.

Bang 1. Trinh tw méi dung cho k§ thuat gRT-PCR

Tén Trinh tw xudi Trinh tw ngwoc
RNA vong 0065113 TGCGCAAAGATGTGATTTGGA TCTGAAGGCCAGGTATCCCC
RNA vong 0059800 TCGTGCAGGCAGTAGGAAA CATGACTGGGGTGTCAGAGC
RNA vong 0076986 GAAGTCTGGTGATGCTGCCA CAGTACCAATACCCAAAGGTGGA
RNA vong 0064904 CATGCAACAACAAGGCATCT AATCCGTTGACTCCGACCTTC
RNA vong 0025181 CAGTTGCCATGTAGACCCCT CGCCCAATACGACCAAATCC
RNA vong 0087207 GCAGGAACAGTGTGGGTGAA GGGAAATTCCAAGTTCTCTTCCA
RNA vong 0060304 TACCTCCCCTGTCTCGCAC TGTGTCCCTGGAGGATTTCG
AGGAAAGTGACAGCGAGGG GGACTTCTAACAGCCCTAGACC

RNA vong 0063263

RNA vong 0089763

GGTGGGCCATACGGTAGTATTTA

TCACCTCAACCCAAAAAGGCAT

RNA vong 0089762

TTGTAGACCTACTTGCGCTGC

CTACGAGTACACCGACTACGG

RNA vong 0089761

AGGGGAAGTAGCGTCTTGTAG

CCCTAGCCAACCCCTTAAACA

GAPDH

GTCAAGGCTGAGAACGGGAA

AAATGAGCCCCAGCCTTCTC

ALDH1Al

TGAAATGTGACCCCCAAGTCC

AGGGAAAGAAGCTAAATGCAACT

Gamma Synuclein

TGTGGTGAGCAGCGTCAACACT

TTGGATGCCACACCCTCCTGTT

Beta Ill Tubulin

TCAGCGTCTACTACAACGAGGC

GCCTGAAGAGATGTCCAAAGGC

Brn3a

TATGCGGAGAGCCTGTCTTCCA

TCTTGCTCTGGGAGACGATGTC

NANOG

CTCCAACATCCTGAACCTCAGC

CGTCACACCATTGCTATTCTTCG

c-Myc

CCTGGTGCTCCATGAGGAGAC

CAGACTCTGACCTTTTGCCAGG

SOX2

GCTACAGCATGATGCAGGACCA

TCTGCGAGCTGGTCATGGAGTT

2.3.4 Ky thuat chuyén gen bang plasmid

Quaé trinh gidm ho&c tang biéu hién
cla RNA vong 0087207 trong TBHTLVM
duwgc thwc hién bang céach st dung
Lipofectamine 3000 (ThermoFisher) 1
ngay sau khi nuéi cay thanh TBHTKVM
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theo quy trinh cla nha san xuét. 5pL
P3000 ™, 7,5uL Lipofectamine ™ 3000
v&i 250uL Opti-MEM (Gibco) va 2,5ug
plasmid lam gidm/ting biéu hién RNA
vong 0087207 hodc plasmid dbdi chirng
dwoc pha loang trong méi trwong RDM
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cho mét giéng trén dia 6 giéng. Cac té bao
dwoc thu hoach sau 48 gi¢ dé phan tich.

3. KET QUA NGHIEN clru

3.1. Cac TBHTKVM c6 nguén géc tip
TBGVNNT thé hién cac dau &n cda té
bao than kinh trong khi dau &n té bao
géc giam ré rétBHTKVM la t& bao cha
yéu bi anh huéng trong bénh Leber, vi vay
chung t6i da biét héa ba dong TBGVNNT
thanh TBHTKVM. Hinh thai cla twng giai
doan qua sw biét héa dugc biéu dién trén
hinh 1A. Hinh thai cia TBGVNNT & ngay
th& 4 khi ching bét dau hinh thanh dam té
bao. Sy tao thanh embryoid body (EB) &
ngay th&r 6 v&i cau trac ba chiéu. Optic
vesicle (OV), dau hiéu hinh thai dau tién
cta sw hinh thanh mét, vao ngay 22 cho
thay cAu trac nhiéu I&p. Vao ngay 25, nudi

TBHTKVM thugng

TBHTKVMmang

EB TBGVNN

ov

TBHTKVM

TBHTKVM bénh

cdy TBHTKVM duwoc thwc hién; sau do
vao ngay 27, ching ta c6 thé thay soi truc
phét trién tir TBHTKVM. Sau khi biét hoa,
ky thuat nhuém mién dich huynh quang
dwoc thwe hién voi ba diu &n than kinh:
Beta-3 tubulin, Gamma-synuclein va Brn-
3a. Nhw két qua thé hién trong hinh 1B,
cac dau an nay déu biéu hién manh &
TBHTKVM. Dé cung cbé thém két qua,
ching t6i tach chiét RNA sau d6 s dung
gRT-PCR dé so sanh cac dau an than kinh
va té bao gbéc gitta cac TBGVNNT va
TBHTKVM sau khi biét héa. Két qua qRT-
PCR cho thdy cac TBHTKVM biéu hién
manhcac diu &n than kinh nhw Math-5,
Beta-3 tubulin, Brn-3a, Gamma-synuclein
trong khi cac dau 4n té bao gbc (Nanog, C-
Myc, Sox2) bi gidm xudng (Hinh 1C).

I
1 BN TEOVNNT
@ - TEBHTKVM
&
I
- I SN S L I R

Hinh 1. Dac diém cta TBHTKVM c6 ngudn gbc tr TBGVNNT
(A) Hinh thai cda TBGVNNT; EB; OV; TBHTKVM cta ba dong té bao. (B) Nhuém mién djich huynh
quang cho thdy s biéu hién cia ddu &n té bao than kinh Beta IIl tubulin, Gamma synuclein trong
TBHTKVM. (C) qRT-PCR cho thdy st biéu hién cao cda cac d4u hiéu té bao than kinh (Beta IlI
tubulin, Brn3a, Gamma synuclein va Math5) va sw suy gidm cac ddu &n té bao géc (Nanog, C-Myc,
Sox2) trong cac TBHTKVM duwoc biét héa ttr TBGVNNT.

3.2. Danh gia mrc dd chét theo chwong
trinh  trong TBHTKVM biét hoéa tw
TBGVNNT

Cac nghién clru trwdc day chi ra
réng mc do chét theo chwong trinh ting
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lén trong cac té bao cybrid mang dot bién
ND4. Do d6, danh gia mirc do chét theo
chwong trinh trong cac TBHTKVM nén la
bwéc tiép theo. Ching tdi st dung phwong
phap nhudém kép Annexin V-PE/PI cho xét
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nghiém chét theo chwong trinh. Qué trinh
nhudém tuan theo quy trinh c6 sén sau do
tin hiéu huynh quang dworc ghi lai bang hé
thédng do té bao dong chdy & cac buéc
séng twong (rng. Hinh 2A biéu thi ty 1&
chét theo chwong trinh cla TBHTKVM
thwong, TBHTKVM mang, TBHTKVM
bénh Ian lwot & 4,4%, 13,59% va 29,77%.
Thi nghiém nay dwoc lap lai ba lan trén

cac 16 khac nhau. Két qua trong Hinh 2B
cho thay ty l& chét theo chwong trinh &
TBHTKVM ngudn gbc tr bénh nhan Leber
do ddt bién ND4 téng c6 y nghia théng ké
so v&i hai nhém con lai (p <0,01). Két qua
nay phu hgp véi cac nghién clru trvéc day
rang cac té bao chira dot bién ND4 cé ty 1é
chét theo chuwong trinh cao hon va dan
dén cai chét cia cac TBHTKVM.

T

TBHTKVM bénh

TBHTKVM thwong TBHTKVM mang
5 & aa
o C F4Q1 @ w401 Q2 g
I o7 046 09 050
10 30.07 0.16 003 0 E 30
. o
9( A 1 <D£m 1 $
< 2 < 2.
Ly p=r N 2]
@
. =2 i =D e — (S
04 Q3 Jo4 [o¥] 304 a3 & >
? 49534 440 38817 1359 o 46964 2717 & éo
T T AR T s &8
&
. . . & R S
Annexin V- Annexin V-PE Annexin V- & L& R

Hinh 2. Banh gia mirc d6 chét theo chwong trinh trong TBHTKVM biét hoa tir TBGVNNT
(A) Bénh gia ti 1é chét theo chuong trinh dugc thuc hién bang céch phuong phap nhudém kép annexin V-PE va
7-amino-actinomycin D (7-AAD) trong TBHTKVM thuong, TBHTKVM mang va TBHTKVM bénh. (B) Ty 16 chét
theo chuong trinh & TBHTKVM bénh cho thdy sw gia tdng déang ké so véi TBHTKVM thuong va TBHTKVM
mang (n = 3, p <0,01).

3.3 RNA vong 0087207 |a mét tng clr vién tiém nang dé nghién ctu thém vé co
ché bénh Leber

TBHTKVM TBHTKVM TBHTKVM
H < N | | N
@ thwong mang bénh
= 25 =
3 =l [ |
2 c =
(=2 «@
5 = .
- =1
o @
S a4
2 @
Z F o -
< ° -
RNA vong RNA vong RNAvong  RNA vong RNA vong RNA vong
- 0087207 0064904 0059800 0025181 0065113 0076986
o
g B
=3
“© — TBHTKVM TBHTKVM = TBHTKVM
'g thwong mang bénh
b
(=2}
j=2}
5
2 @
4 3
< ~®
\ 4 a
@
TBHTKVM  TBHTKVM TBHTKVM [=
thwong mang bénh
A RNA vong RNA vong RNA vong RNA vong RNA vong
0060304 0005255 0050302 0063263 0061342

Hinh 3. Xac dinh RNA vong tiém nang trong co ché %énh Leber
(A) Danh sach RNA vong téng va gidm & TBHTKVM bénh so véi TBHTKVM thuong va TBHTKVM mang duoc
chon ter di¥ liéu NGS. (B,C) Két qua qRT-PCR cia cac RNA vong tdng va gidm trong TBHTKVM bénh so véi
TBHTKVM thuong, va TBHTKVM mang.
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DPé hiéu dwoc vai trd cda vong sinh
hoc trong co' ché bénh sinh LHON, ching
toi da thwc hién giai trinh ty gen (NGS)
trén cac TBHTKVM biét hoa tr 3 ngudn da
néu. Ty danh sach cac RNA vong tang
hodc gidm trong dong TBHTKVM bénh so
véi TBHTKVM thwong va TBHTKVM
mang, chung téi da chon ra cac RNA vong
tiém ndng nhw dwoc trinh bay trong hinh
3A. RT g-PCR dugc thwc hién trong ba
loai TBHTKVM dé xac nhan mdc dd biéu
hién ctia cac RNA vong nay. Hinh 3B cho
thdy RNA vong 0087207, RNA vong
0059800, RNA vong 0065113 tang dang
ké & TBHTKVM bénh cda bénh nhan so
véi TBHTKVM mang (v&i p <0,01). V&i
RNA vong gidm biéu hién trong hinh 3C,
RNA vong 0063263 cho thdy sy khac biét
c6 y nghia nhat véi gia tri p dwéi 0,01.
RNA vong 0087207 dwoc chon cho nghién
ctu cla ching t6i vi mirc dd biéu hién
khac biét nhat & TBHTKVM bénh so véi
TBHTKVM thwdrng va TBHTKVM mang.

Trinh ty ndi RNA vong
R

I

3.4. Pac diém cta RNA vong 0087207

Chung t6i da tim hiéu dac diém caa
RNA vong 0087207 trwdc khi nghién ctu
chlrc nang clta né trong cac TBHTKVM co6
ngudn gbc tlr bénh nhan Leber. ALDH1A1
mRNA la gen gbc cla RNA vong 0087207.
RNA vong 0087207 dwoc tao ra béng cach
néi exon 6 v&i exon 12 cGa ALDH1A1
mRNA tao ra doan trinh tw ndi dac trwng
cho RNA vong 0087207 nay. San phdm
RT g-PCR cho RNA vong 0087207 da
dwoc gli dé gidi trinh tw. Trinh tw dac
treng clia RNA vong 0087207 trung khép
véi théng tin trong hé théng di liéu vé
RNA vong (Hinh 2A), cho thdy rdng RNA
vong 0087207 da dwoc biéu hién trong cac
TBHTKVM. Pé cling cd thém tinh chat
RNA vong, RNase R exonuclease va
actinomycin D dwoc st dung cho Patient
TBHTKVM. Két qua cho thdy mirc d6 bidu
hién cda RNA vong la 6n dinh trong khi
ALDH1A1 mRNA bj suy gidam trong ca hai
thi nghiém (Hinh 4B, 4C).

Trinh tu néi trén co s6
~ dix ligu RNA vong
< C| <=| Két qua giai trinh ty

~e- Circ0087207
-m- ALDH1AT mRNA

Fold change

0.5

I T T
0 1 2

+ Actinomycin D

RO

Fold change

ALDHIAT mRNA

c

Hinh 4. Pac diém cta RNA vong 0087207
(A) Trinh tw ndi cdia RNAvong 0087207 duwoc tim thdy trong két qua gidi trinh tw gqRT-PCR khép Vi
co s& di¥ lisu RNA vong trén Circular RNA Interactome. (B, C) Mdc dé biéu hién cda RNA vong
0087207 it bi anh hwdéng béi Actinomycin D (B) va RNase R (C) trong khi ALDH1A1 mRNA gidgm

déng ké.

3.5. Anh hwéng cua sw biéu hién qua
mec RNA vong 0087207 déi véi qua
trinh chét theo chwong trinh trén
TBHTKVM thwong va TBHTKVM mang.
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DPé xac dinh vai trd ciia RNA vong
0087207 trong cac TBHTKVM c6 ngudn
gbc tr LHON, chung téi da thiét ké hé
thdng ting bidu hién bang cach chuyén
trinh tw trwdng thanh cla RNA vong
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0087207 vao plasmid pcDNA3.1 (+)
ZKSCAN1 MCS. Két qua qua trinh nay da
lam t&ng cao sw bidu hién cia RNA vong
0087207 nhwng khéng phai gen chd cla
né (Hinh 5A). Cac TBHTKVM dwoc truyén
plasmid pcDNA3.1 (+) ZKSCAN1 MCS
duwoc coi la nhém déi ching. Phan tich
bang phwong phap do té bao dong chay
sau khi nhuém PE-7AAD dugc thwc hién
dé xac dinh ti 1& chét theo chuong trinh &
cac TBHTKVM thuwong va TBHTKVM
mang sau khi tang biéu hién RNA vong
0087207. Két qua cho thay réng sw biéu
hién qua mirc cia RNA vong 0087207 lam
thay ddi ty I& chét theo chwong trinh & cac
TBHTKVM mang tir 13,38% lén 24,52% va
tr 6,24% dén 7,56% & cac TBHTKVM

= Circ0087207
® ALDH1AT mRNA

Relative expression

rate (%)
Apoplosis rate (%)
w s a6 N

Apoptosis

TBHTKVM

TBHTKVM

thwong

thwong (Hinh 5B). Ba lan do ti 1é chét theo
chwong trinh cho thay ty |& chét theo chu
ky tang cé y nghi théng ké & TBHTKVM
mang khi RNA vong 0087207 tang (p
<0,05) (Hinh 5C). Tuy nhién, sy biéu hién
gua mrc cla RNA vong 0087207 khong
lam thay ddi ti 1& chét theo chuong trinh &
cac TBHTKVM thudng (Hinh 5D). Nhirng
két qua nay cho thay rang sy thay dbi ctia
RNA vong 0087207 chi anh huéng dén ti
l&é chét theo chwong trinh khi dot bién ND4
cing ton tai. N6 hd tro gid thuyét cua
ching t6i rdng RNA vong 0087207 c6 thé
la yéu té the phat két hop voi dot bién
ND4 m.11778G> dé diéu chinh ti 1& chét
theo chwong trinh trong cac TBHTKVM c6
ngudn géc tir bénh nhan Leber.

g

mang

Annexin V-PE
Overexpress
circ0087207

Empty vector
transfected

Hinh 5. Biéu hién qua mirc RNA vong 0087207 gia tang ti 1& chét theo chwong trinh &
TBHTKVM mang
(A) Két qud g-RT PCR cho thdy muc d6 RNA vong 0087207 tang Ién dang ké sau khi chuyén nap
plasmid. (B) Ty 1é chét theo chuong trinh dwoc phan tich bdng phuong phép do té bao dong chdy &
TBHTKVM thuong va TBHTKVM mang sau khi tang biéu hién RNA vong 0087207. (C) Ti 1é chét
theo churong trinh tang c6 y nghia théng ké & TBHTKVM mang sau khi tdng biéu hién RNA vong
0087207(n = 3, p <0,01). (D) St bidu hién qua muc cdia RNA vong 0087207 khdng dnh huéng dén

t7 16 chét theo churong trinh & TBHTKVM thudng

3.6. Tac dong cua giam biéu hién RNA vong 0087207 doi véi ti |é chét theo chwong

trinh trén TBHTKVM bénh.
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Hinh 6. Giam biéu hién RNA vong 0087207 lam gidm ty 1é chét theo chwong trinh & pat
TBHTKVM bénh
(A) RNA vong 0087207 gidm c6 y nghia théng ké sau khi chuyén nap shRNA4 vao TBHTKVM
bénh. (B, C) Nhuém kép PE-7AAD cho thdy ty 1é chét theo chuong trinh cia TBHTKVM bénh duoc
chuyén nap plasmid déi chimg va shRNA4 1&n luot 1a 29,6% va 21,27%. (D) T/ 1é chét theo chuong
trinh cia TBHTKVM bénh sau khi gidm biéu hién RNA vong 0087207 gidm c6 y nghia théng ké so

v6i nhom ching (n = 3, p <0,01).

Dé cing cb chirc nang cia RNA
vong 0087207 trong TBHTKVM, chung téi
da thiét k& RNA ngén (shRNA) nham vao
trinh tw dac trwng clia RNA vong 0087207,
dé gidm biéu hién cta RNA vong nay trén
Patient TBHTKVM. Sau khi chuyén nap
ShRNA4, RNA vong 0087207 da giam
dang ké & TBHTKVM bénh (Hinh 6A).
Phuwong phap nhuém kép PE-7AAD cho
thay réng viéc gidam RNA vong 0087207 ¢
thé ¢ ché qua trinh chét theo chuwong
trinh & TBHTKVM bénh (Hinh 6B, 6C, 6D).
Nhirng két qua nay mét 1an nira Gng ho gia
thuyét cGa chang t6i rang RNA vong
0087207 c6 thé la yéu td thir cap thay dbi
ti 1& chét theo chwong trinh & céc
TBHTKVM.

4. BAN LUAN

Leber 1a mé6t bénh di truyén hiém
gép do dot bién diém trong phirc hop | cla
ty thé. Cac nghién ctru trwéc day cho thay
hién twong chét ctia TBHTKVM—Iién quan
dén viéc tang mirc d6 ROS va chét theo
chuwong trinh—Ila ly do gay gidm thj luyc &
bénh nhan Leber. Kiéu hinh mang dét bién
nhuwng khéng biéu hién cac triéu chirng &
mét cho thdy co ché sinh bénh phirc tap
cta bénh Leber, trong d6 cac yéu td khac
két hop voi dot bién ty thé gay mét thi lwc.
Hut thudc, rwou va cac hormone sinh duc
la nhirng yéu td thir cap dwoc dé cap trong
nhitng nghién ctu trwdc day vé bénh
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Leber. Cac yéu td khac dwoc dé cap cé
thé dong vai tro 1a yéu té thir cip trong co
ché bénh Leber nhw yéu té cta nhan té
bao. Do co ché cla sy thoai héa
TBHTKVM khéng rd rang, cho dén nay van
chwa c6 phwong phap diéu tri hiéu qua
nao dwoc Co quan Quan ly Thuc phdm va
Duwoc phdm Hoa Ky chap thuan. Mac du
diéu tri bang Idebenone cho thdy sy cai
thién thi lwc trong mét sd nghién clru va
lieu phap gen 1a moét phwong phap day
h&a hen, cac hwéng tiép can méi nén
duwoc ap dung dé lam ré thém co ché bénh
sinh clia Leber va mé ra cac phwong phap
ma&i cho can bénh nay.

Trong cac nghién ctu trwéc day, té
bao cybrid cé chira dot bién Leber thuwong
duoc st dung dé khado sat co ché bénh
sinh. Do ngudn géc nguyén bao sgi, cac té
bao cybrid khéng cé tat ca cac dic diém
cla TBHTKVM. Trong nghién clru cla
chiing t6i, cac TBHTKVM c6 ngudn gbc tir
TBGVNNT - mang do6t bién ND4 trong ty
thé - dwoc st dung dé tim hiéu vé bénh
Leber. TBGVNNT c6 ngudn gbc tlr mot gia
dinh: mang gen ND4 binh thwdng tw
ngudi bd, mang gen dét bién ND4 tw
nguwdi me va bénh nhan Leber do dot bién
ND4 tr nguwdi con trai. Sau do, cac
TBGVNNT dwoc biét hdéa thanh ba dong
TBHTKVM: TBHTKVM thuwdng (TBHTKVM
biét héa tr TBGVNNT mang gen ND4 binh
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thwong), TBHTKVM mang (TBHTKVM biét
héa tr TBGVNNT mang gen dot bién
ND4), TBHTKVM bénh (TBHTKVM bhiét
héa tir TBGVNNT cla bénh nhan Leber do
dot bién ND4). Phwong phap nhudém kép
PE-7 AAD duoc thyc hién dé do ti 1& chét
theo chwong trinh & cac TBHTKVM. Két
quéa cda chidng téi cho thay ty lé chét theo
chwong trinh & TBHTKVM bénh tang Ién
dang k& so véi TBHTKVM thwong va
TBHTKVM mang. Sy gia tang chét theo
chwong trinh & TBHTKVM bénh c6 thé giai
thich tai sao bénh nhan Leber bi mét thi
Iwc.

RNA vong, dwoc dé cap trong nhiéu
con dwéng sinh ly va bénh ly, 1a mét yéu té
nhan cla té bao. Piéu hoa gen théng qua
RNA nhé (miRNA) la mét chirc nang duwogc
biét dén rong rdi cda RNA vong; con
dwdng nay da dwoc chi ra trong mot sé
nghién ctu vé& sy thodi hoéa than kinh
trwdc day. Trong nghién clru cla ching
tdi, ching tdi nhan thay rang RNA vong
0087207 tang biéu hién nhiéu lan &
TBHTKVM bénh so véi TBHTKVM thwdng
va TBHTKVM mang. D& tim hiéu thém vé
chirc nang RNA vong 0087207 trong céac
TBHTKVM, hé théng plasmid lam tang va
gidm biéu hién cia RNA vong nay da
duwoc thiét lap. Sau khi tang biéu hién RNA
vong 0087207, ty & chét theo chuwong
trinh & TBHTKVM mang da tang lén dang
k& nhung khéng c6 sy thay déi &
TBHTKVM thwong. RNA vong 0087207 da
diéu hoa qué trinh chét theo chwong trinh
khi tén tai d6t bién ND4, Gng hd gia thuyét
ctia chang tdi rang noé c6 thé la yéu td thw
cép trong bénh sinh Leber. Chirc ndng cta
RNA vong 0087207 da dwoc cing cd khi
gidm biéu hién n6 & TBHTKVM bénh 1am
gidm murc dd chét theo chwong trinh.

5. KET LUAN

Ching t6i phat hién ra RNA vong
0087207 tang cao trong TBHTKVM biét
héa tir té bao gbc c6 ngudn gbe tir bénh
nhan Leber va cé thé la moét dau an sinh
hoc day hra hen cho bénh Leber. Hon
nira, l&n dau tién chung téi tim dwoc bang
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chirng RNA vong 0087207 c6 thé la yéu tb
tht cap phdi hop véi dot bién ND4-Leber
dé diéu chinh mrc dd chét theo chwong
trinh & TBHTKVM c6 ngudn gbc tr bénh
nhan Leber, tiét 10 mdt co ché méi cla
bénh nay. Nghién ctu nay cé th& mé ra
mot cach tiép can mdi cho co ché bénh
sinh Leber va mét ddu an sinh hoc cho
bénh nay.

L&i cam on

Chang t6i xin chan thanh cadm on

Ban giam hiéu trwdng Dai hoc Duwoc Ha

NGi, Gido sw Shih-Hwa Chiou (Khoa

Nghién ctru Y hoc, Bénh vién DPa khoa

Cwu chién binh Dai B4c); Khoa Duoc ly-

Dwoc lam sang, B6 mén Y hoc co sé,

PGS.TS Nguyén Thuy Dwong da tao diéu

kién va gidp d& chdng tdi hoan thanh

nghién ctru.
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SUMMARY
cRNA 0087207 PROMOTES APOPTOSIS IN APOPTOSIS IN LHON-HIPSC DERIVED
RGCS IN LEBER’S PATIENT
Nguyen Hoang Long!, Tran Thi Thanh Huyen®, Phan Thi To Nhu?,
Nguyen Nu Hai Yen'
'Hanoi University of Pharmacy

Leber hereditary optic neuropathy (LHON) is mainly the degeneration of retinal
ganglion cells (RGCs) associated with high apoptosis level caused by mutations in the
subunits of complex | of the mitochondrial electron transport chain. The treatment is still
infant while efforts of correcting genes or using antioxidants do not bring good and
consistent results. LHON mutation carrier phenotype suggests that disease’s
pathogenesis is complex, in which secondary factors exist and cooperate with the primary
complex | dysfunction. The feature of incomplete penetrance indicates the importance of
nuclear inheritance for the LHON phenotype. We compared the NGS data of iPSC-
derived RGCs, including a family of normal, ND4 mutation carriers, and ND4 mutation-
patients. We found that circRNA_0087207 had the most significantly higher expression
level in the patient optic ganglion cells. In addition, overexpression of circRNA_0087207
in RGCs derived from ND4 mutation carriers can increase the level of apoptosis. In
particular, overexpression of circRNA_0087207 in normal RGCs does not increase the
apoptosis level. Inhibiting the expression of circRNA_0087207 in the patient cells can
effectively reduce cell apoptosis. ND4 mutation is a necessary primary factor for optic
neuropathy. Our results show that the circRNA_0087207 upregulation cooperated with
ND4 mutation to regulate apoptosis in LHON-hiPSC derived RGCs.

Keywords: cRNA 0087207, retinal ganglion cells, IPSC.

81



