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THBSL1 ¢4 thé 1a dich tiém ning ciia mir-144-3p trong

bénh thoai hda khop

THBSL1 is potential target of mir-144-3p in osteoarthritis
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MicroRNA la mot phan tir RNA nho kich (thudce khoang 20 - 25
nucleotide) khéng tham gia ma hoa, c6 chirc ning diéu chinh biéu
hién gene bang cach tc ché phién ma hodc dich ma. Nhitng nim gan
day, thoai hoa khdp duoc xem 1a nguyén nhan xép thir hai din dén
tang sO lwong ngudi sdng cung véi tan tat. Vi su gia hoa dan sb thé
gi6i noi chung va Viét Nam noi riéng, thoai hoa khdp 1la mot thach
thirc 16n trong viéc chan doan va diéu tri ¢ giai doan som. MiR-144-
3p 1a mét trong nhiing phan tir da dugc chirng minh ¢6 chitc nang
trong bénh thoai héa khép. Tuy nhién, mang ludi tuong tac cua
microRNA véi hé thong gen dich trong mot diéu kién bénh 13 vo cling
phirc tap. Dé chirc ning ctia phan tir miR-144-3p dugc hoan chinh,
can tung bude xac dinh chiic nang trong diéu kién bénh thoai hoa
khép dbi voi gen dich tiém nang nhét dinh. Gen dich ctia miR-144-
3p da dugc du doan bang cac cong cu nhu Target Scan Human,
miRDB va miRmap. Két qua du doan cho thiy THBS1 dugc xac dinh
1a gen dich ctia miR-144-3p v&i 04 vi tri bt cdp va cd chirc nang lién
quan bénh thoai hoa khdp thong qua con duong tin hiéu TGF-p.

ABSTRACT

MicroRNA is a small RNA molecule (about 20 - 25 nucleotides)
that does not participate in coding, which regulates gene expression
by inhibiting transcription or translation. In recent years,
osteoarthritis is considered the second leading cause of the
increasing number of people living with a disability. With the aging
population of the world in general and Vietnam in particular,
osteoarthritis is a big challenge in diagnosis and treatment at an early
stage. MiR-144-3p is one of the molecules that have been shown to
function in osteoarthritis. However, the network of microRNAs
interacting with the target gene system in a disease condition is
extremely complex. In order for the function of the miR-144-3p
molecule to be complete, it is necessary to step by step determine
the function in disintegrating joint disease conditions for certain
potential target genes. The target gene of miR-144-3p was predicted
using tools such as Target Scan Human, miRDB, and miRmap.
Predictive results showed that THBS1 was identified as the target
gene of miR-144-3p with 04 coupling sites and functionally related
to dead joint disease through the TGF-f signaling pathway.
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1. Gi6i thiéu

Thoai hoa khép 1a mot bénh mén tinh vé khop rat phé bién, thuong xuat hién nhiéu ¢
nguodi trung nién va ngudi cao tudi. Thoai hda khdp lién quan dén nhing rdi loan trong toan bo
cac md caa khép, bao gom: sun va bao hoat dich khép (Loeser, Goldring, Scanzello, & Goldring,
2012). Phan 16n cac khop can sy hoat dong linh hoat nhu khép ban tay, khép cot séng hay nhiing
khép c6 vai tro chong d& co thé quan trong nhu khép géi, khép hang cé nguy co bi thoai hoa
cao. Hién nay, thoéi hoa khép thuong chan doan bang nhitng phwong phap nhu: chup X-quang,
chup MRI va nai soi (Lohmander & Roos, 2007). Tuy nhién, nhitng han ché trong chan doan
Iam sang van con ton dong khi nhitng cong cu chian doan nay chua c6 tinh chan doan chinh xac
cao ¢ nhirng giai doan sém. Vi thé, bénh thoai hda khép chi duoc phét hién va bat dau diéu tri
khi d3 c6 qué trinh & bénh kéo dai hoic di dén giai doan can phai thao khap.

Vao nam 2016, Hiép hoi Nghién ctu xwong khop quéc té (OARSI) da mo ta thoéi hoa
khép 12 mot bénh nghiém trong (Breedveld, 2004) do mirc d6 ganh nang bénh tat 1én toan cau
(Hawker, 2019). Nam 2017 c¢6 khoang 303 triéu nguoi (James & ctg., 2018) trén thé gisi bénh
thoai hoa khép. Nam 2018, Hiép hoi nghién ciru ganh ning bénh tat toan cau da cong bé muc
d6 anh huong caa cac bénh lién quan dén rdi loan co xuong chiém khoang 6.8% DALYSs (James
& ctg., 2018) va con s6 nay dugce danh gia 16n hon nhiéu so véi nhitng lan khao sat trude. Udc
tinh c6 khoang 10 - 15% nguoi trudng thanh co triéu chung thoai hoa khap (James & ctg., 2018).
Nim 2020, thoai héa khop 1a mot trong nhitng nguyén nhan xép tht thir hai din dén tang ty I¢
ngudi sdng cling voi tan tat trén thé gidi (Kloppenburg & Berenbaum, 2020). Theo Lién hop
quéc, nam 2050 c6 khoang 20% dan sb thé giéi 1a ngudi trén 60 tudi (Lutz, Sanderson, &
Scherbov, 2008). Chiém 20% trong s6 dé c6 khoang 15% c triéu chiing thoéi hda khdp va hon
01/03 sb nay bi s& bi tan tat. Tai Viét Nam, thoai hda khép chua co sé liéu thdng ké cuy thé trén
ca nude. Pac biét, Viét Nam 1a nudc dang chuyén ddi co cau gia héa nhanh nhit trong khu vuc
Chau A. Theo WHO, dan s6 Viét Nam trong nam 2050 c6 khoang 29 triéu nguoi tir 60 tudi tré
Ién, chiém gan mot phan ba tong dan sé (United Nations, Department of Economic and Social
Affairs, & Population Division, 2019). S6 nguoi trén 80 tudi s& chiém khoang 6% dan sé (United
Nations & ctg., 2019). Trong khi d6, tinh trang nguoi mac bénh thoai hda khop cé chiéu hudng
gia tang phu thudc vao mic d6 gia hda dan sd. C6 thé thay, Viét Nam co nguy co ddi mit véi s6
lwong I6n ngudi bénh thodi héa khéop trong twong lai.

MicroRNA (miR) 1a mét phan trt RNA nho (khoang 20 - 25 nucleotide) khdng tham gia
ma hda, c6 chirc nang diéu chinh biéu hién gene bang cach trc ché phién ma hoic dich ma. Nhitng
nim gan day, phan tir miR dang 1a mot d6i twong ma nhiéu nghién ciu huéng dén ap dung trong
diéu tri bénh. Qua sang loc va thuc nghiém da chi ra mot sé miR c6 chire nang quan trong trong
thoai hoa khop nhu: miR-22 (lliopoulos, Malizos, Oikonomou, & Tsezou, 2008), miR-9 va miR-
98 (Jones & ctg., 2009), miR-483 (Diaz-Prado & ctg., 2012), miR-29 (L. T. Le & ctg., 2016),
miR-485-5p (H. O. Chen, Zhang, Tang, & Gong, 2018), miR-455 (Hu & ctg., 2019), miR-210
(Mizuno & ctg., 2009), miR-27b (Akhtar & ctg., 2010), miR-140 (Miyaki & ctg., 2010).

Trong thoai héa khép, miR-144 dugce xac dinh 6 biéu hién ting gap 05 lan ¢ té bao
xuong cia khép thoai héa so véi té bao binh thuong (Jones & ctg., 2009). miR-144 cé chia hai
doan trinh ty truong thanh thuc hién chirc nang 1a miR-144-3p va miR-144-5p. Trong do, miR-
144-3p @3 duoc chitng minh cho thay c6 vai trd trong thoai hoa khép. Nam 2017, miR-144-3p
da we ché biéu hién cua gen CRAT la mot gen gay wc ché qua trinh tao xuong (Song, Kang,
Yoon, Chun, & Jin, 2017). Nam 2018, miR-144-3p dugc bao cdo ting biéu hién trong té bao
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chondrocytes (L. Le, Ho, & Clark, 2018). Nhiéu gen dich khac cua miR-144-3p trong thoai hoa
khop cling da dugc ching minh nhu: Smad4 (Huang, Geng, Wei, Zhang, & Jiang, 2016), FZD4
(Sun & ctg., 2019), TET2 (N. Li, Liu, Liu, Luo, Song, & Fang, 2020). Nhirng két qua trén cd thé
thay miR-144-3p c6 su lién quan dén qué trinh phat trién cua bénh thoai hda khép. Tuy nhién,
chtc ning cia phan tr miR ndy van chua duge xac dinh rd rang. Do vay, dé hiéu ré chtc ning
ciia miR-144-3p trong bénh thoéi hoa khép, ching t6i da st dung cac cong cu Tin sinh hoc dé
x4c dinh gen dich ctia miR-144-3p. Pay 1a nhitng budc dau tién gidp hoan thién co so dir liéu
mang ludi gen dich ciia miR-144-3p trong thoai hoa khép.

2. Phwong phap nghién ciru
2.1. Cac cong cu Tin sinh duoc sw dung trong nghién ciru

MiRBase (n.d.) 1a mot co so dit liéu uy tin cung cép trinh ty miR-144-3p trudng thanh.
Trinh ty viing 3’UTR ctia gen dich tiém ning duoc lay tir co s¢ dir liéu Ensembl Genome Browser
(n.d.). Gen dich ciia miR-144-3p dugc khao sat bang mot sé phan mém nhu: TargetScanHuman
(n.d.). MicroRNA Target Prediction Database - miRDB (n.d.), miRmap (n.d.). Ngoai ra, nghién
ctru st dung co s¢ dir liéu National Central for Biotechnology Information - NCBI (n.d.) va
Pubmed (n.d.) cho quéa trinh tim kiém nhing thong tin tai liéu tham khao uy tin.

2.2. Thu thép théng tin vé phan tir miR-144-3p

Phan tir miR-144-3p duoc tim hiéu nhitng thong tin co ban vé vi tri, qua trinh sinh tong hop,
co ché hoat dong, kha ning trc ché tir nhitng tai nguyén khoa hoc trudc dé. Tir d6 hiéu 16 cach thic
hoat dong va du doan gen dich. Trinh ty has-miR-144-3p truong thanh (miR-144-3p) dugc thu thap
tir co so dir liéu miRBase (n.d.). Trinh tu cac vi tri “seed site” dugc xac dinh 1a “TACTGT” (6 mer),
“ATACTGT” (7 mer-m8), “TACTGTA” (7 mer-Al)va “ATACTGTA” (8 mer).

2.3. Dw dodn gen dich tiém néng ciia phén tir miR-144-3p

Dé dy doan gen dich tiém nang cua miR-144-3p, chlng t6i sir dung mot sb chuong trinh
tin sinh hoc nhu TargetScanHuman (n.d.), miRDB (n.d.) va miRmap (n.d.) bang dit liéu dwa vao
la hsa-miR-144-3p. Ngoai ra, cic gen dich tiém ning con duoc kiém tra cac vi tri bat cip bang
phan mém Annhyb dé dam bao khong sai soét.

2.4. Xdc dinh ciu triic phdn tir, chike ndng ciia gen dich

Dua trén danh sach khao sat gen dich cua phan tir miR-144-3p, tién hanh tim hiéu céc chirc
nang cua gen dich trén co s¢ dir liéu National Central for Biotechnology Information - NCBI (n.d.).
Tién hanh sang loc va thu thap thong tin nhiing gen dich c6 lién quan dén bénh thoai héa khop.

3. Két qua nghién ciru
3.1. Phan «r miR-144

Phén tir miR-144 nam trén chromosome 17 (Hinh 1), ndm gan ké véi miR-4732 va miR-
451a/b. Trinh tir bao t6n ctia miR-144 dugc xac dinh c6 & trén ngudi, chudt, ga va ca ngua van.
Theo mo ta cua co s¢ dir liu miRBase (n.d.), phan tor miR-144 trudng thanh c6 chira hai doan
trinh tu ¢6 kha nang thuc hién chirc nang la miR-144-3p va miR-144-5p.
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Hinh 1. Vi tri ciia phan tir miR-144

3.2. THBS1 ¢0 chirc nang trong bénh thodi hod khop

Khao sat bang cac cong cu Tin sinh hoc, sé lugng gen dich tiém ning ciia miR-144-3p
dugc sang loc tir cac cong cu TargetScanHuman (n.d.), miRDB (n.d.), miRmap (n.d.) 1an luot 12
1,043 gen, 1,254 gen va 5,264 gen. Tur nhiing s6 liéu trén c6 thé thay s6 luong gen dich tiém ning
duoc du doan & mbi cong cu la khong giéng nhau. Mdi con g cu su dung mdi thuét toan du doan
khac nhau vi thé cac gen dich dugc du doan c6 thé xay ra truong hop duong tinh gia hodc 4m tinh
gid. Khau thuc hién khao sat gen dich trén nhiéu cong cu khac nhau nham chon lua duoc nhiing
gen dich tiém ning nhat. V&i muc dich xac dinh chirc niang ctia miR-144-3p trén thoai hoa khép,
cac gen dich tiém nang can ¢ chirc ning lién quan dén qué trinh hinh thanh bénh. Tir d6 sir dung
két qua khao sat in silico 1am co s dé tién hanh thyc nghiém kiém chimng.

Két qua cho thay THBS1 (Thrombospondin-1) c6 thé 1a gen dich cua miR-144-3p trong
thoi hoa khop. THBS1 hay TSP1 1a gen ma héa cho mot loai protein c6 nhiéu trong tiéu cau a
(Isenberg & Roberts, 2020). THBS1 di dugc xac dinh 1a mot nhan t6 e ché qua trinh tao mach,
giam tinh trang viém va ngan chan qua trinh thoai hoa khép (Hsieh & ctg., 2010). THBS1 tac dong
dén bénh thoai hoa khdp thong qua con duong tin hiéu TGF-p/Smad (Murphy-Ullrich & Poczatek,
2000). Trong d6, su ting biéu hién ctia phan tir truyén tin hiéu TGF-B1 thuc day cho qua trinh tai
cAu trac sun.

Nhu vdy, THBS1 duoc biét 1a mot gen c6 chirc nang trong bénh thoai hoa khép. Dong thoi,
két qua khao sat gen dich ctia miR-144-3p cho thidy THBS1 13 két qua trung lip & ca ba cong cu.
Vi thé, THBS1 la gen dich tiém nang duoc lya chon va tiép tuc kiém tra kha nang tuong tac voi
miR-144-3p.

3.3. Trén ving 3’UTR ciia THBSI cé nhiéu vi tri bit cdp ciia miR-144-3p

Két qua kiém tra ving 3’UTR ciia THBS1 bang cong cu TargetScanHuman (n.d.) cho thiy
THBS1 ¢6 03 vi tri bit cap voi miR-144-3p, trong d6 ¢6 02 vi tri bao ton cao (Hinh 2) va 01 vj tri
bao ton kém (Hinh 3).
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Predicted consequential pairing of target region (top) Site

and miRNA (bottom) type

Position 1398-1404 of THBS1 3' UTR 5' .. .GCCAUGAGGUCUUCAAUACUGUU. . . 7mer
FETTLT '

hsa-miR-144-3p 3! UCAUGUAGUAGAUAUGACAU s
Position 1596-1602 of THBS1 3 UTR 5' .. .UAACAAACUUAAAGCUACUGUAG. .. Zmer
LT o

hsa-miR-144-3p 3" UCAUGUAGUAGAUAUGACAU

Hinh 2. Hinh anh mé ta 02 vi tri bit cip c6 d6 bao ton cao trén ving 3’UTR cua THBS1
va miR-144-3p

Predicted consequential pairing of target region (top) | Site
and miRNA (bottom) type
Position 2101-2107 of THBS1 3' UTR 5" .. .AUUUAUAUUUAUACUUACUGUAL. . . Tmer
[T :
A1

3!

hsa-miR-144-3p UCAUGUAGUAGAUAUGACAU

Hinh 3. Hinh anh mé ta vi tri bat cip c6 do bao ton thap trén ving 3°UTR cua THBS1
va miR-144-3p

Céc vi tri bat cap lan luot duoc xac dinh nhu sau: vi tri 1398-1404 (ATACTGT) c6 kiéu
bat cap 12 7 mer-m8, vi tri 1596-1602 (TACTGTA) c6 kiéu bt cap 1a 7 mer-Al, vi tri 2101-2107
(TACTGTA) c6 kiéu bt cap 1a 7 mer-Al.
Tuong tu TargetScanHuman, THBS1 ciing dugc cong cu miRDB (http://mirdb.org/) du
doan c6 03 vi tri bat cap (Hinh 4).

1398 - 1404 1596 - 1602

1381 aagccatgag gtcttca ata ctgt tttacc ccatcccttg tggfatatttc cagggagaag

1441
1581
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1621
1681
1741
1881
1861

Mam 1921 tttttttttt ttgcttttga cctcccattt ttactatttg ccaatacctt tttctaggaa

gaaagcatat
aacttacata
gcggaaagag
ttgtacatag
gttaaataca
tttttataaa
tatttaaata
tgtttgcaca

acactttttt
caaatattac
tttaagtgtc
cataaaaact
atttctgaaa
ttattttctc
atttatcagg
ctgaattgaa

ctttcatttt
ctcatttgtt
taacaaactt
ctgcagagaa
gttatgtttt
attgccattg
aaatactgcc
gaattgttgg

tccaaaagag asa

gtgtgactga

aaagc tactg ta gtacctaa azagtcagtg

gtattcccas
ttttctatca
gaatagatat
tgtagagtta
ttttttcttt

aaatga
aaagaatt

taaggaaata
tctggtatac
ctcagattgt
gtatttctat
tttttgtttt

caaaaggtga
tttogatcaa

gcattgaaat
cattgcttta
gtagatatgc
ttttatataa
gttttttttt

1981 tgtgcttttt tttgtacaca tttttatcca ttttacattc taaagcagtg taagttgtat
2841 attactgttt cttatgtaca aggaacaaca ataaatcata tggaaattta tatttatact
2181 ta7fgta tcc atgcttattt gttctctact ggctttatgt catgaagtat atgcgtaaat

2101 -

Tuy nhién, két qua kiém tra ving 3°UTR ctia THBS1 bang miRmap (n.d.) c6 két qua khac
so v6i 02 cong cy trén. Ngoai 03 vi tri bit cip nhur trén, thi két qua kiém tra nay c6 thém mot vi tri

2107

Hinh 4. Ba vi tri tri bt cip trén ving 3’UTR ctia THBS1 voi miR-144-3p

bét cip 2043-2048 13 kiéu 6 mer (Hinh 5).
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Hinh 5. Bn vi tri bt cap trén ving 3°UTR ciia THBS1 véi miR-144-3p

Dé két qua x4c nhan vi tri bét cap dugc dam bdo, vung trinh ty 3°’UTR cua THBS1 dugc
kiém tra vi tri bat cap bang phuong phap thi cong trén Annhyb (Hinh 6).

1281
1301
1351
1401
1451
1501
1551
le0l
1é51
1701
1751
1801
1851
1901
1951
2001
2051
2101

aaatcagtct
gggattcttt
tccatttgca
Eerigattace
acactttttt
aacttacata
tttggatcaa
gtacctaa
gtattcccaa
gttatgtttt
ttattttcte
tatttaaata
ttttatataa
tttoegrett
ttactatttg
tttttatcca
cttatgtaca

N\
2101-2

aataagctge
ttttctctgt
aatgttttaa
ccatcccttg
ctttcatttt
caaatattac
gcggaaagag
aaagtcagtg
taaggaaata
ttttctatca
attgccattg
atttatcagg
tgtttgcaca
gttttttttt
ccaatacctt
ttttacattc
aggaacaaca
atgcttattt
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tctgecectt
tttatctttt
attgcaaaga
tgcatatttc
tccaaaagag
ctcatttgtt
tttaagtgtc
ttgtacatag
gcattgaaat
tctggtatac
gaatagatat
aaatactgcce
ctgaattgaa
tttttttttt
tttctaggaa
taaagcagtg
ataaatcata
gttctctact

gtgctcagag
caagtggaat
aagccatgag
cagggagaag
aaaaaaatga
gtgtgactga
taacaaactt
cataaaaact
gttaaataca
cattgcttta
ctcagattgt
tgtagagtta
gaattgttgg
ttgecttttga
tgtgctttt
taagttgtat
tggaaattta
ggctttatgt

tggatgttat
tagttggtta
gtctrcaligy
gaaagcatat
caaaaggtga
gtaaagaatt
Lt Etacts
ctgcagagaa
atttctgaaa
tttttataaa
gtagatatgc
gtatttctat
ttttttcttt
cctcccattt

1398 - 1404

1596 - 1602
—

2043 - 2048

Cttqtaca::_‘_,—p
Jcactgt

tatttatacy
catgaagtat
fonecs

Hinh 6. Bén vi tri bat cip trén ving 3’UTR cua THBS1 v6i miR-144-3p

Két qua kiém tra viing 3’UTR ctia THBS1 cho thay miR-144-3p c6 kha ning twong tac voi
ving 3’UTR ctia THBS1 tai cac vi tri “seed” . Két qua kiém tra giita cac cong cu c6 su twong dong
veé vi tri bét cap. Tuy nhién, sy khac nhau vé thudt toan ctia mdi cong cu nén mot $6 cong cu khong
tra két qua day du cac kiéu bit cip.

Tong hop két qua cta ca 04 cong cy, vi tri bt cip cua ving 3°UTR THBS1 va miR-144-
3p duoc tong hop trong bang sau:
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Bing 1
Vi tri bit cip cia miR-144-3p trén ving 3’UTR cia THBS1
Stt Vi tri bit cip trén vang 3’°UTR Kiéu bat cip
1 1398-1404 7 mer-m8
2 1596-1602 7 mer-Al
3 2043-2048 6 mer
4 2101-2107 7 mer-Al

Nguon: Két qua tong hop tir dit liéu ctia nhom tac gia

3.4. Thdo lugn

MiR-144-3p 1a mot phén tir di duoc béo céo 14 ¢6 biéu hién ting trong bénh thoai héa khop
(L. Le & ctg., 2018). Viéc xac dinh gen dich 1a mot trong nhing co s¢ cung cdp nhitng hiéu biét
vé chire nang cta phan tir ndy. Ching tdi da két hop nhiéu cong cu Tin sinh hoc khac nhau trong
viéc khao sat gen dich nham giam thiéu nhiing han ché & cac cong cu. Cac cong cu nay xéac dinh
gen dich dua trén $6 lugng céc vi tri bét cap voi miR-144-3p. Cong cu TargetScanHuman da du
doan cac vi tri bat cap bﬁng cach phan tich dac diém doan trinh tu 3’UTR. Céc vj tri bét cap duogc
cham diém theo tinh chat bat cp bu trir & dau 3’ ciia miR-144-3p va mRNA dich, thanh phan AU
1an can vi tri bat cdp va danh gia mirc do bao ton cua vi tri bat cap. Pic biét, cac vi tri 6 mer &
cong cu nay ludn ludn duge xép hang 1a dang bao ton kém. Cong cu miRDB ciing dy doan céc vi
tri bat cap dua trén phan tich dac diém trinh ty nhu TargetScanHuman nhung diém bd sung cua
cong cu nay la cac gen dich dugc dy doan c6 dinh kém chi thich chtic ning. O céng cu miRmap,
cac vi tri bat cap duoc du doan dya trén dac diém doan trinh ty nhu TargetScanHuman, mtrc do
béo ton cua vi tri, cac yéu t6 nhiét dong luc hoc khi xay ra bét cadp va xac sut xay ra bét cap. Co
thé th:?iy, moi cong cu st dung mdi thuat toan khac nhau dé du doan vi tri bat cap. Céc vi tri bat
cap dugc du doan khong chi don thuan 1a bt cap bo sung v6i nhau ma con phai co twong tac du
manh dé thuc hién chuc nang. S6 vi tri bét cap c6 chuc nang thé hién cho do manh cua tuong tac
miR-144-3p 1én gen dich d6. Cac cong cu du doan thudng dwa vao thanh phan AU lan cén cac vi
tri bat cap dé xac dinh duoc kha nang vi tri xdy ra bét cap (Wen, Parker, Jacobsen, & Krogh, 2011).
Ngoai ra, kha nang xay ra bat cip con dugc duy doan boi ning luong tu do xay ra lién két cta
mRNA dich véi miR-144-3p (Riolo, Cantara, Marzocchi, & Ricci, 2021). Khi nang lugng xay ra
bét cip cang thip cho thdy kha ning lién két cdu truc cia miR va gen dich cang bén virng (Riolo
& ctg., 2021). Két hop vdi tinh toan, kha nang vi tri bit cip duoc bao ton sé gitp loai bo cac két
qua gen dich duong tinh gia (Riolo & ctg., 2021).

Trong thoai hoa khép, hoat dong ctia THBS1 ¢6 lién quan dén qua trinh téi cau tric sun
thong qua con dudng truyén tin hiéu TGF-p (Grimaud, Heymann, & Rédini, 2002). Pong thoi,
miR-144-3p da duoc bao cAo tang bicu hién trong thoai hoa khdp (L. Le & ctg., 2018). Twong tc
ctia miR-144-3p gay trc ché biéu hién ctia gen THBS1 ¢6 thé c6 y nghia trong bénh thoai hoa khép.

Két qua khao sat in silico di xac dinh THBS1 & muc tiéu tiém niang ctia miR-144-3p do
trén ving 3°UTR ctia gene ndy c6 nhiéu vi tri gan ctia miR-144-3p cing véi chirc ning lién quan
dén bénh thoai hoa khép. Day 1a két qua dau tién ching minh THBS1 1a gen dich ctia miR-144-3p
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trong thodi héa khép. Tuy nhién, su twong tac ctia miR-144-3p 1én vung 3°UTR nay c6 dién ra
trong diéu kién thuc té hay khong can phai chimg minh. Do vdy, can tién hanh thuc nghiém kiém
chtng su tuong tac ndy trén té bao ngudi bénh thoai hoa khép.

4. Két luan va dé nghi

Théng qua qué trinh khao st in silico, THBS1 1a mot trong nhimg muc tiéu tiém ning cua
miR-THBS1-3p trong thodi hoa khdp. Tuy nhién, nhiing két qua trén can duoc kiém ching bang
thuc nghiém.
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