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ABCAL1 c6 thé dich tiém niing cia miRNA-144 trong té bao sun
ABCAL is a potential target of miRNA-144 in chondrocyte
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MiR-144-3p trudc day dugc chirng minh 1a cd vai tro quan
trong trong sinh hoc sun, véi cac tic dong tiém 4n trong thoai hoa
khdp (OA). Mot cai nhin sdu sic vé chirc ning cia miRNA nay
¢ thé ¢6 thm quan trong thuc té ddi voi lidu phap diéu tri dya
trén miRNA trong tuwong lai. Tuy nhién, ngudi ta con biét rat it vé
vai tro sinh hoc cia miRNA nay. Vi chiic nang sinh ly ciia mét
miRNA riéng 1¢ s& dugc quyét dinh thong qua cac muc tiéu
mRNA cua n6 va ABCA1 duoc bao cdo la c¢o lién quan dén su
biét hoa, truong thanh va duy tri kiéu hinh ctua té bao
chondrocyte, nghién ciru niy nham chirng minh ABCA1 1a muc
tidu tryc tiép cia miR-144-3p. Cac phan mém tin sinh hoc dugc
sir dung dé dy doan cac con duong tin hiéu twong tic voi miR-
144-3p trong té bao chondrocyte. C4c vi tri lién két ctia miR-144-
3p trong ABCAL 3’UTR da dugc xac dinh. Nhirng dir li¢u nay cho
thiy ABCAL1 c6 thé 1a dich tiém ning cia miR-144-3p trong té
bao chondrocyte.

ABSTRACT

MiR-144-3p is known to play a key role in cartilage biology,
with potential effects in osteoarthritis (OA). An insight into the
function of miRNAs of practical importance for future miRNA-
based therapy. However, the biological role of this miRNA has
not been clearly defined. The physiological function of an
individual miRNA will be determined through its mRNA targets,
and ABCAl is reported to be involved in chondrocyte
differentiation, maturation, and phenotype maintenance, this
study proves that ABCAL is a direct target of miR-144-3p. The
bioinformatics tool was performed to predict potential signaling
pathways that interact with miR-144-3p in chondrocyte cells. The
binding sites of miR-144-3p in ABCA1 3’UTR were identified.
These data suggest that ABCAL could be a potential target for
miR-144-3p in chondrocyte cells.
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1. Giéi thi¢u

MicroRNA 12 mot phan tir RNA nho, khoang tir 20 dén 25 nucleotide, c6 chic ning
trong diéu hoa su biéu hién gene bang cach lién két véi mRNA dich (Bartel, 2004). MiRNA hoat
dong bang cach gan 1én vi tri gin ddc hiéu trén ving 3°UTR trén gene muc tiéu din t6i e ché
phién ma hodc dich ma (Bartel, 2004). Sy nhan dién ctia miRNA vai gene muc tiéu dya vao su
lién két bd sung cua base ¢ ving “trung tam” (seed) trén miRNA véi mRNA. Ving seed c6 kich
thude tir 02 - 07 nucleotide, ndm & dau 5’ ciia miRNA. Su bét cip gitra miRNA véi mRNA
quyét dinh tinh 6n dinh twong tac giita miRNA véi mRNA. Bdn vi tri ving seed bao gom mot
6mer, hai 7mer va mét 8mer, trong dé k-mers dé cap dén tat ca cac chudi con co thé c6 do dai k,
tr mot s6 doc hodc chudi. Cac kiéu bat cap giam dan hiéu qua nhu sau: 8mer >> 7mer-m8 >
7mer-Al >> 6mer > khong bat cap (Riffo-Campos, Riquelme, & Brebi-Mieville, 2016). Mot
miRNA c6 nhidu gene muc tiéu.

Xac dinh cac muc tiéu miRNA 1a mot bude thiét yéu dé hiéu vai tro ctia ching nhu 1a cac
phan tir diéu hoa. Mot sé chuong trinh tin sinh hoc du dodn myc tiéu miRNA di duoc phat trién
dua trén xac dinh vi tri “seed” phu hgp trong 3’-UTR ctia mRNA. Nhitng chuong trinh nay bao
g6m TargetScanS, PicTar, MicroT CDS, miRanda, MirTarget2 va TargetMiner. Tuy nhién, cac
gene dich mRNA duoc du doan bé“mg cac chuong trinh tin sinh hoc c6 thé cho két qua khac nhau.
Vi mdi cong cu du doan c6 d nhay va do dac hi¢u khéac nhau s€ cho cac két qua khac big¢t, can
c6 it nhat hai trong cic cong cu tin sinh hoc du doan cho két qua giong nhau thi méi chon gene
do la gene tiém nang co lién dén bénh thoai hoa khdp. Sau do, gene muc ti€u cia miRNA dugce
du doan can dugc xé4c dinh lai bang thuc nghiém.

Céc nghién ctru cho thdy miR-144 tham gia vao cic qua trinh sinh hoc cia té bao bao
gdm tang sinh, apoptosis, xdm nhap, di cu, chu ky té bao va hinh thanh mach (Le & Ho, 2019;
Zhou, Wu, Li, & Zha, 2020). Trong mdt nghién ctru kiém tra vai trd cla miR-144-3p trong su
phat trién thoai hoa khép & chudt da nhan thay sy ting biéu hién ciia miR-144-3p ¢ giai doan dau
cua thoai hoa khop (Zhang, Lygrisse, & Wang, 2017). Tai Viét Nam, miR-144-3p dugc xac dinh
c¢6 biéu hién ting trong thoai hoa khdp va day 1a phan tir tiém ning hd tro trong chan doan va
diéu tri nhidu bénh & ngudi trong tuong lai (Le, Ho, & Clark, 2018). Trudc khi ing dung quy
trinh chan doan va diéu trj trong twong lai bang cach str dung microRNA nay, viéc xac dinh chtc
ning cua miR-144-3p 1 rat can thiét.

Thoai hoa khép c6 xu hudng khoi phat & nguoi trung nién va cao tudi. Bénh 1y dic trung
boi tinh trang thoai hoa loan dudng & khép dan dén mé sun bj xo hoa, bao mon, 1au dan s& xuit
hién cac gai xuong. Néu khong duoc phét hién som va diéu tri diing cach co thé khién sun khép
bién ddi vé ciu trac, hinh thai din dén hinh thanh xuong gai, nhuyén hoa, bao mon, nut, anh
huong dén van dong, nghiém trong hon c6 thé gay tan phé. Thoai hoa khép thuong cé xu huéng
khoi phét & nir gidi cao hon nam gigi. O Viét Nam, cac bénh vé khép dang dan tro thanh ganh
nang cho xa hoi vi n6 gy giam sic lao dong, tan phé (Nguyen, 2014; Pham & ctg., 2014; Tran
& ctg., 2003). Theo nhitng sb liéu vé dan sb ndm 2017, s6 ngudi cao tudi chiém khoang 11.95%
dan sd, khoang gﬁn 02 triéu nguoi trén 80 tudi. Do vay, viéc diéu tri cac bénh vé xuong khép
dang c6 rat nhiéu kho khin va thach thirc.

Nghién ctru ndy dugc thuc hién dé xac dinh chtc ning ciia miR-144-3p thong qua du
doan dich tiém ning bang mot sb cong cuy tin sinh hoc. Do sb luong gene dich cia miRNA rit
16n, trong gidi han nghién ctru nay, ching toi sang loc lai con mot gene dich c6 lién quan dén
thoai ho4 khép. Két qua du doan cho thiy ABCAL ¢ thé 1a gene muc tiéu ciia miR-144-3p trong
té bao khép.
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2. Phwong phap nghién ciru
2.1. Xdc dinh vi tri di truyén ciia miR-144-3p bang chwong trinh tin sinh hoc

Co s0 dir liéu Gene cua NCBI (NCBI, n.d.) dugc str dung xac dinh vi tri cia miR-144-3p.
Céu trac cua tién miR-144 duoc x4c dinh bang miRBase (miRBase, n.d.) va Ensembl Genome
browser (Ensembl Genome browser, n.d.).

2.2. Dw dodn cdc dich triee tiép ciia miR-144-3p

Trinh ty 3’'UTR mRNA dugc tai vé& tir dit liéu Ensembl Genome browser (Ensembl
Genome browser, n.d.). Cac mRNA ¢6 vi tri lién két ciia miR-144-3p duoc x4c dinh bang mot sd
phan mém nhu: TargetScanHuman (TargetScanHuman, n.d.) , MicroRNA Target Prediction
Database - miRDB (miRDB, n.d.).

3. Két qua nghién ciru va théa luin
3.1. Vi tri di truyén ciia miR-144-3p

Thong qua nhitng cong bd khoa hoc, miR-144-3p dugc thu thdp nhiing thong tin vé vi tr,
qué trinh tong hop va co ché hoat dong ctia miR-144-3p dé tir d6 hiéu rd chic nang va dy doan
gene dich tiém ning. Xac dinh vi tri ciia miR-144 trén bo gene ngudi (has-miR-144) bang co so
dit lidu NCBI. MiR-144 nam trén nhiém séc thé s6 17 dwoc thé hién & Hinh 1. Theo mé ta ciia co
sO dir liéu NCBI, phan tir miR-144 trudng thanh c6 chira hai doan trinh ty miR-144-3p va miR-
144-5p.

Assembly: I GRCh38.,p13 (GCF_000001405.39) ¥ ] : l Chr 17 (NC_000017.11) ¥
NC_000017.11: 28,861,523 - 28,861,628
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Hinh 1. Vi tri cia MiR-144 trén NCBI

Céu trac kep toc cuia tién miR-144 ¢6 kich thudc 86 nucleotide v6i trinh tu trudng thanh
ctia MiR-144-5p va miR-144-3p nam trén ving than cua cau trac kep toc.

-u - u g a -3 gc
5' ggg gccc ggcugg auaucauc uauacugua guuu g
LEEreer feeeer Feererrr eeer e i
3! CCC CEEgE cugauc uguaguag auaugacau caga a
cc a C a - ca gu

Hinh 2. Trinh tu Nucleotide cia Tién miR-144 trén bo gene ngudi. Cac ky tu mau do trong
nhanh 3’ twong ing vai cac chudi cia hsa-miR-144-3p. Céc ky tu mau dé trong nhanh 5’ twong
g voi cac chudi cua hsa-miR-144-5p. Gach ngang den 1a vi tri khong c6 nucleotide.
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Trinh ty miR-144-3p nay dai 20 nucleotide va duoc tim thiy trong 16 loai, trong d6 c6 &
nguoi va dugce chu thich bdi 08 co so dir liéu (IntAct, TarBase, MalaCards, miRBase, RefSeq,
GeneCards, LncBase, ENA).

3.2. Xdc dinh cdc muc tiéu tiém ning ciia miR-144-3p

Trinh ty Hsa-miR-144-3p tuong tac v4i cac gene ma hoa protein, c6 238 proteins dich
duogc théng ké trong RNA central (miRNA Entry for MI0000460 (mirbase.org)) gom 182-FIP,
82-FIP, Al, ABBP1, ABCA5, ABT1, ACDCR2, AD-005, ADIPOR2, AFGF.

Két qua tir cac chwong trinh tin sinh hoc x4c dinh muc tiéu tiém ning cta hsa-miR-144-
3p cho thiy c6 sy khac biét vé sb lugng gene dich du doan bang cac phan mém khac nhau. Co
1,254 muc tiéu dugc du doan cho hsa-miR-144-3p trong miRDB (miRDB Search Result), 1,048
gene muc tiéu dugce du doan trong TargetScanHuman (TargetScanHuman 7.2: predicted miRNA
targets of miR-144-3p), 1,161 gene muc ti€u dugc du doan trong thuit toan Diana (DIANA
TOOLS), 2,904 gene muc ti€u dugc du doan trong thuidt toan RNA22v2.0 (microRNASeq
(jefferson.edu)), 1,471 gene muc tiéu duoc du doan trong thuat todn microT-CDS (miRCarta -
targets (uni-saarland.de)). St dung thuat toan tin sinh hoc Pictar dé xac dinh cac muc tiéu tiém
ning ciia hsa-miR-144 cho thiy c6 562 gene muc tiéu dugc du doan cho hsa-miR-144 (PicTar
(mdc-berlin.de)). Co thé thay, két qua du doan gene dich bang cac chuong trinh c¢6 sy khac nhau
vé s luong.

Vé&i myc tiéu xac dinh chirc nang cia miR-144-3p thong qua xac dinh gene dich bang
chwong trinh tin sinh hoc va sau d6 kiém ching bang thuc nghiém, ching t6i tién hanh sang loc
trong nhiéu gene dich duoc du doan bang cic chuong trinh tin sinh hoc ¢ trén dé tim ra mot gene
dich tiém ning nhat. Vi sé luong gene dich ciia mdi microRNA 1 rat 16n nén nghién ctru nay chi
lwa chon chig minh mét gene dich cu thé ¢ chirc ning lién quan dén bénh thoai hoa khép. Moi
cong cu du doan c6 do dac hiéu va do nhay khac nhau nén dé chon ra gene dich tiém nang cua
miR-144-3p thi can c6 it nhét hai trong cac chuong trinh tin sinh hoc du doan cho két qua giong
nhau thi méi chon gene d6 13 gene tiém ning c6 lién dén bénh thoai héa khép.

3.3. ABCAI la dich tiém néing ciia miR-144 trong thodi hod khdp

Twr dit liéu tir cac chuong trinh tin sinh hoc dé xac dinh cac muc tiéu tiém nang cua hsa-
miR-144 trong thoai hoa khép, ABCA1L di duge du doan 1a myc tiéu tiém niang miR-144-3p boi
ca 06 thuat toan. ABCAL (ATP-binding Cassette, Sub-family A, Member 1), 1a mot thanh vién
ctia ho cic chat van chuyén cassette lién két ATP (ABC). Vi tri cia ABCAL va trinh ty gene
dugce xac dinh bang co s¢ dit liéu NCBI (NCBI (nih.gov), Homo sapiens mRNA for ATP-
binding cassette transporter-1 (ABC-1) NCBI (nih.gov)).

O nguoi, ABCAL nam trén chromosome 9 (9931.1): 104,781,005-104,928,231, gém 58
exon, c¢6 kich thudce 147,227 bases ma hoa cho 2,261 amino acids.
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Hinh 3. Vi tri cua gene ABCAL trén co s¢ dir liéu Gene cia NCBI

M6t nghién ctru gin ddy da cho thdy muc d6 biéu hién RNA thong tin (mRNA) cua chét
vén chuyén cassette lién két adenosine triphosphate (ATP) 1 (ABCA1) da giam dang ké trong sun
OA so véi binh thuong. M6 hinh biéu hién khac biét ciia cac gene di¢u hoa cholesterol nay gitra
sun binh thuong va sun viém khdp c6 thé cho thay quan hé nhan qud cua co ché lién quan dén
cholesterol dbi voi sy phat trién ciia thoai hoa khép (Papanagnou, Stivarou, & Tsironi, 2016).

3.4. Vi tri lién két “seed site” ciia miR-144-3p

MicroRNA lién két voi 3°UTR mRNA bang trinh tu seed site dé thuc hién chiic nang ctia
nd. Phan tich 3°UTR cia mRNA ABCAL ¢ ngudi di xac dinh duoc ndm vi tri lién két miR-144
dugc bao ton. Dé xac dinh cac seed site cia miR-144-3p trong ABCA1 3'UTR, t6i sir dung phan

mén TargetScan phién ban 7.2, miRBD dé du doan. Két qua cho thiy c6 05 binding sites nhu
Hinh 4.

Predicted consequential pairing of target region (top) | Site
and miRNA (bottom) type

Position 116-123 of ABCA1 3'UTR 5"  ...GAAGAAGUAAACUGGAUACUGUA. ..

LT 8mer
hsa-miR-144-3p 3' UCAUGUAGUAGAUAUGACAU
Position 2687-2693 of ABCA1 3 UTR 5' ... AACCAAACCUCACACUACUGUAU. .. -
11111
hsa-miR-144-3p 3' UCAUGUAGUAGAUAUGACAU i
Position 1773-1779 of ABCA1 3' UTR 5* .. .UAAACAUUUGUAAAAAUACUGUU. . . g,
111 [T
hsa-miR-144-3p 3! UCAUGUAGUAGA- - -UAUGACAU ms
Position 2381-2387 of ABCA1 3'UTR 5" .. .UAUACAUCUUCAUUAAUACUGUG. .. P
1111 [T
hsa-miR-144-3p 3! UCAUGUAGUAGA- - -UAUGACAU L
Position 2922-2929 of ABCA1 3' UTR 5" .. .ACUAGUAAUAAUGUAAUACUGUA. ..
[T 8mer
hsa-miR-144-3p 3! UCAUGUAGUAGAUAUGACAU

Hinh 4. Vj tri lién két cho miR- 144 trong mMRNA ABCA1 di duoc du doan bang céch st dung
TargetScan 7.2
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Két qua dy doan ciing tuong tu v4i phan mém miRBD (miRDB Search Result Details)
thé hién & Hinh 5.

MicroRNA and Target Gene Description:

miRNA Name
Previous Name
Target Score

NCBI Gene ID
Gene Symbol
Gene Description

hsa-miR-144-3p

hsa-miR-144
93

19
ABCA1

Seed Location

miRNA Sequence

GenBank Accession NM (005502

3" UTR Length
ATP binding cassette subfamily A member 1

3325

UACAGUAUAGAUGAUGUACU

116, 1773, 2381, 2687, 2922

1681
1741
1821
1861
1921
1981
2041
21@1
21561
2221
2281
2341
2481
2461
2521
2581
2641
2781
2761
2821
2881
2941
el

aaaatataaa
cttattttic
ctgtcttgag
ttcaatatca
gtaagacttc
aacccactgc
aaatataagt
agtatcttca
tcaaagttat
ctatgagcaa
aggcactgtg
tctgaagcta
atagtaattt
tatactcaat
gaaattctca
aacttattaa
aaatgcccag
atctgtactg
atagtaatca
gtasaatatt
attaatttgt
ctaattcttt
gotatpctat

2acaacaaat
tagtcagtaa
ogaaaagaaa
ttactaactt
agatttcaaa
tgaaaaagaa
aatgaaggca
aaaatacaga
getttcctca
ctocttactt
aactattttg
gaaacaatct
tttacatttt
caagcaaaat
aaatacgtgt
caactgtgaa
cacaattcat
2aagcaaatg
ttgactaaag
ttccaaagag
acccttgtta
tcaaaattgt
tatcccttct

acttccatat
acatttgtaa
aatatgagag
cttccacttt
ttaatctttc
aaaaatgatt
tatttccaat
atttatagaa
ttttactaaa
cggttoctct
aagasaacac
atagttatac
cctgtgtaaa
ttctgtatat
tcaaaaattt
tatgagaaat
togttaaaaaa
ctttgtgact
ccatttgtct
ccatgtgtca
ttatctacta
tgcatcococo
tataccctaa

Egagcatttt
aaatactgtt
aactattgtt
ttccagaatt
tatattittt
gttttagaag
aactagtgat
taatttctcc
atcgtattct
gatttcaagg
aacattttaa
atcttcatta
cctaattgtg
tcocctgtega
ctgcttttgc
acagaagaaa
Caaccaaacc
attaaatgtt
gtgttttctt
tgtaatactg
gtaataatgt
ttagaatgtt
gatgaagcte

tcagagtttt
tcactaatac
tggggaagtt
tgaatattaa
aaatttacag
ttaaagtcaa
atggcatcgt
tcatttaata
aattcttcat
ccatatttta
tacagattga
atactgtott
gtagaaattt
atgtacctat
atctttggga
ataataagcc
tcacactact
gcacatcatt
cttgtggttg
aaccactttg
aatactgtag
tctatttcca
tttttetect

Hinh 5. Két qua du doan bang miRBD

ctaacccagt
ttactgttaa
caagtgatct
cgctaaaggt
aatattatat
tattgatttt
tgcattttac
tttttcaaaa
tatagtaaat
saoaatcaaa
aaggacctct
accttttaaa
ttaccaactc
gtgagtttca
cacctcagaa
ctctatacat
gtatttcatt
cattcactgt
tatatatcag
atattgagac
aaatattpct
taaggattta
ctttgttcat

Tir két qua kiém tra sy bat cap ciia ving 3°UTR ciia ABCAL véi ving trung tim “seed
site” ctia miR-144-3p cua cac cong cu Tin sinh hoc cho thdy miR-144-3p c6 kha ning bét cap 1én
ving 3°UTR ABCAL. Cac vi tri seed sites lién két ciia miR-144-3p va mRNA ABCA1 la:
“TACTGTA” (7 mer-Al) tai vi tri 116-123, “ATACTGTA” (8mer) tai vi tri 2687-2693,
“ATACTGT” (7mer-m8) tai vi tri 1773-1779 va 2381-2387, “ATACTGTA” (8mer) tai vi tri
2922-2929 di duoc tim thdy trong ABCAL 3’UTR. Két qua cho thay co 05 vi tri lién két cua
miR-144-3p trong ABCA1 3’UTR. Sy két cdp giira trinh ty hsa-miR-144-3p va trinh ty bo sung
twong tmg cta ching trong ABCAL 3°UTR dugc thé hién. Nhitng dir liéu nay goi y rang tuong
tac gitta miR-144-3p / ABCAL c6 thé 1a c6 thuye.
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3.5. Thado ludn

MiR-144 da duoc chimg minh thay d6i biéu hién trong nhiéu bénh ngudi va trong bénh
Thoai Hoa Khép (THK). Tuy nhién, chirc ning cta nd van chua dugc lam rd. Viéc nghién ciu
xéc dinh chirc ning ctia miR-144-3p trong THK Viét Nam gilp phat trién phuong phéap phat hién
bénh khi ¢ giai doan dau, chua c6 bién ching ning. Trong nghién ciru nay, két hop cac chuong
trinh tin sinh hoc, miR-144-3p c6 thé tac dong truc tiép 1én té bao chondrocyte va cubi cing co
thé dan dén thoai hoa khép théng qua gene muc tiéu ABCAL. MiRNA tic ché sur biéu hién gene
phu thudc nhiéu vao s lugng vi tri seed sites trong mRNA. Trong vung 3’UTR cta ABCAL, cé
05 wvi tri seed site ctia miR-144-3p. Do do, c6 kha nang tuong tac miR-144 / ABCAL la xac thuc.
Kha ning x4c minh thyc nghiém twong tic miRNA / mRNA tryc tiép trong bdi canh sinh 1y 1a
diéu can thiét dé mot mRNA nhat dinh dugc x4c nhan 1a myc tiéu truc tiép cia miRNA.

Ngay nay, ham luong chit béo trong co thé ¢6 vai trd quan trong trong bao vé sirc khoe.
Ham luong chit béo cao dan dén huyét ap ting, béo phi, dudng huyét ting, cholesterol mau cao
bét thuong co thé gdy ra hoi ching chuyén hoa, c6 kha niang dian dén bénh mach vanh, bénh tim
mach hodc bénh tiéu duong loai 02. Cholesterol cao 12 mot yéu té nguy co ddi véi cac rdi loan
tim mach, nd ciing dong vai tro trong cac bénh co xuong khdp, dac biét 1a thoai hoa khop.
Nghién ctru ctia Gierman da cho thay rang ting cholesterol c6 thé giy ra sy phat trién bénh thoAi
hoa khép. Su tich tu cholesterol bat thuong xiy ra khi lugng cholesterol di vao mé (tir cac
lipoprotein chira apolipoprotein B [APOB]) cao hon lugng cholesterol dugc giai phong. Qua
trinh van chuyén cholesterol ¢6 lién quan dén ABCA1, mét protein xuyén mang lam trung gian
chuyén lipid tir té bao dén APO. Trong bénh thoai hoa khép, ABCAL dugc phat hién lam giam
dang ké cac sun khép so voi nhom binh thudng (Farnaghi, Crawford, Xiao, & Prasadam, 2017).
Viéc miR-144-3p tac dong 1én ABCAL lam tic ché sy biéu hién ciia ABCA1 trong bénh thoai hoa
khdp do cé thé thiic day qua trinh hinh thanh syn. Tuy nhién, can tién hanh cac thuc nghiém dé
chimg minh gia thuyét nay.

4. Két ludn va goi y

MiR-144-3p c6 thé anh huong truc tiép 1én té bao khdp va cudi cung dan dén THK thong
qua gene muyc tiéu ABCAL. Tuy nhién, diéu d6 c6 chinh xac hay khong trong bdi canh té bao can
phai dugc thuc nghiém kiém ching.

LOI CAM ON
Cong trinh nghién ciru duoc thyc hién véi kinh phi tir dé tai cip Bo. Ma s6: B2019-MBS-
562-10.
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