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ABSTRACT

MicroRNAs are short (~20nt to 25nt long) single — stranded RNA
molecules that have emerged as important post- transcriptional
regulators of gene expression. The maturation of miRNAs depends on
either Dicer or Ago2. In this study, the role of Dicer in miR-144
maturation was investigated. MicroRNA 144 level in Dicer knock out cell
lines was determined by real-time PCR. The results showed that miR-144
expression significantly decreased when Dicer was knocked out. This data
suggests that the maturation of miR-144 is Dicer dependent.

TOM TAT

MicroRNA (miRNA) la mét nhom RNA co kich thuée tir 20 dén 25
nucleotide, ¢6 chirc ning diéu hoa biéu hién gen bang cdch gan déc hiéu
voi mot trinh tw trén mRNA dich. Qua trinh truong thanh cua cac miRNAs
tir tién miRNA ¢6 thé phu thudc Dicer hodc Ago2. Nghién citu nay diwoc
thuwe hién nham khao sdt vai tro ciia Dicer trong qud trinh truong thanh
cia miRNA 144 (miR-144). Theo do, ham luong miR-144 trong té bao bi
mdt Dicer sé duwoc kiém tra bang real-time PCR. Két qua cho thdy khi
Dicer bi mat di, lwong miR-144 trucng thanh giam manh. Diéu dé cho
thdy qud trinh trieong thanh cia miR-144 phu thuge vao Dicer.

Trich dan: Lé Thi Trac Linh va HS Thi Bich Phuong, 2019. Qué trinh truong thanh cua MicroRNA 144 phu
thudc vao Dicer. Tap chi Khoa hoc Truong Dai hoc Can Tho. 55(S6 chuyén dé: Cong nghé Sinh

hoc)(1): 24-28.

1 GIOI THIEU

MicroRNA (miRNA) 1a mot nhém RNA ¢6 kich
thudc tir 20 dén 25 nucleotide, c6 chirc ning diéu
hoa biéu hién gen bang cach gin dic hiéu véi mot
trinh ty trén mRNA dich (Ambros, 2004; Bartel,
2004). C6 khoang 4552 miRNAs dugc tim thiy
trong cac té bao ngudi (miRbase, 2014) va mdi
miRNA duoc dy doan diéu hoa vai gen dich (Lim et
al., 2005; Kozomara and Griffiths-Jones, 2011). Cac
chuong trinh bioinformatics du doan hon 50% cac
gen mi hoa & nguoi duoc diéu hoa bdi miRNA
(Chen et al., 2005; Lewis et al., 2005).

Hau hét cac miRNA dugce biét hién nay nam
trong vung intron cia nhitng gen ma hda cho

protein, tuy nhién ciing c6 mot s it miRNA nam
trong vung exons hodc trong vung khong ma hoa
cho mRNA (Rodriguez et al., 2004). Mac du chuc
nang ciia miRNA va mRNA khdc biét, nhung cac
bang chung hién tai cho thy co ché diéu hoa phién
mé cia hai phan tir nay c6 nhiéu diém twong dong
(Lee et al., 2002). MiRNA duogc tao ra tir nhiéu
budc: dau tién, cac miRNA duoc phién mé boi phirc
hop RNA polymerase II (Lee et al., 2004), sau do6
gan mil (capped), gan duoi poly A (Cai et al., 2004).
Qua trinh phién ma nay tao ra phan tt miRNA co s&
(primary miRNA), c6 mang mot cau tric kep toc
(Lee et al., 2002; Kim, 2005). Sau d6, Drosha (mot
loai RNAse II) va Drosha cofactor, DGCRS cit
ving ciu trac kep toc trén miRNA — co so dé tao ra
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tién miRNA (precursor miRNA), c6 kich thudc
khoang 70-100 nucleotide (Lee et al., 2003; Han et
al.,2004). Ca hai qua trinh trén dugc thuc hién trong
nhan. Tiép theo, tién miRNA dugc van chuyén ra
ngodi qua mang nhan dén twong bao cytosol nho
Exportin-5 (Yi et al., 2003). Sau d6, Dicer (mdt loai
RNAse III) cit tién miRNA thanh mot phan tir RNA
mach d6i ¢6 kich thudc ngan (Ketting et al., 2001;
Chendrimada ef al., 2005). Phan tdt RNA mach d6i
nay c6 mot mach don 1a miRNA, mach con lai mang
trinh ty bd sung véi trinh ty miRNA.

O ngudi, miR-144 nim trén chromosome 17.
Cac miRNA nim gin miR-144 (<10 kb) gdm co
miRNA 4732, miRNA 451a/b (miR-451a/b). Bac
biét, miR-144 va miR-451 cach nhau khoang 100
bp, miRNA 4732 cach miR-144 khoang 30 bp. Vi
nam gin nhau nén nhitng miRNA nay c6 thé dugc
phién ma cung lac (Papapetrou et al., 2010). Tuy
nhién, trong mot s6 bénh & nguoi, su ting hoac giam
biéu hién ciia miR-144 khong di kém véi su ting
hodc giam biéu hién cua miR-451 (Rosenberger et
al., 2017). Piéu d6 chung t6 co ché diéu hoa sau
phlen ma cua hai miRNA nay khéac nhau. Qua trinh
trudng thanh cua miR-451 da dugc chiing minh phu
thudc Ago2 ma khong phu thudc Dicer (Dueck and
Meister, 2010). Do vay, c6 mot so gia thuyét cho
rang qua trinh truong thanh cta miR-144 phy thude
Dicer. T d6 1y giai cho sy khac biét vé ham luong
ctia hai phan tir miRNAs trong mot s6 bénh & ngudi.
Trong nghién clru nay, vai tro cua Dicer voi su
truong thanh cia miR-144 dugc kiém tra. Két qua
cho thiy Dicer can cho qua trinh truéng thanh cua
miRNA nay.

2 VAT LIEU VA PHUONG PHAP
2.1 Tébao

Dong té bao DLD-1 (ATCC® CCL-221™) va
dong té bao doi chimg tuong tmg (parental cell line)
dugc nudi cay & 37°C vé6i 5% (v/v) CO, trong moi
truong dulbecco’s modified eagle’s medium
(DMEM) high glucose, glutaMAX supplement
(Life technologies, 10566-016) v&i 10% (v/v) heat-
inactivated fetal calf serum (FCS) (PAA), 100
IU/mL penicillin va 100 pg/mL streptomycin
(Sigma, P4333). DLD-1 la dong té bao ung thu dai
tryc trang ¢6 vung exon 5 1a ving ma hoa cho Dicer
helicase domain bi bat hoat. Trong khi d6, dong té
bao d6i ching c6 ving ma hoa Dicer helicase
domain binh thuong.

2.2 Téng hgp cDNA

RNA tong dwoc tach tir té bao bang trizol®
reagent (Invitrogen, 15569-026). Nong do, do tinh
sach ciia RNA dugc xac dinh biang NanoDrop
spectrophotometer (NanoDrop Technologies). Dé
tong hop cDNA, 1 pug RNA tong s6 dugc tron voi
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0,2 pg random hexamer primer (Life Technologies,
48190-011) trong tong thé tich 11 pL. Phan tng sau
khi dugc ddt ¢ 70°C trong 10 phut dugc lam lanh
nhanh. Tiép tuc thém vao phan mg 1 pL superscript
I reverse transcriptase (200 units/uL) (Life
Technologies, 18064-014); 4 uL first strand buffer
(5X) (Life Technologies, 28028-013); 2 uL
dithiothreitol (DTT) 0,1 M (Life Technologies,
18057-018); 2 pL ANTP mix 10 mM (Bioline, BIO-
39044); 1 pL recombinant rnasin ribonuclease
inhibitor (20-40 units/uL) (Promega, N2511). Phan
ung dugc thuc hién & 42°C trong 1 gid va theo sau
1a budc bét hoat 70°C trong 10 phut. cDNA dugc
pha lodng t6i 0,5 pg/mL trong H,O (Sigma,
W4502).

MicroRNA ¢DNA dugc téng hop béng
miRCury LNA™ universal ¢cDNA synthesis kit
(Exiqon, 203300). Phan tmg ¢cDNA dugc thyc hién
v6i 10 ng RNA tong va 2 pL reaction buffer (5X); 1
pL enzyme (Exiqon, 203300) trong tong thé tich 10
uL. Phan tg dién ra ¢ 42°C trong 1 gid. Sau khi bt
hoat phan ung ¢ 95°C trong 5 phut, cDNA dugc pha
loang té1 12,5 pg/uL véi HyO (Sigma, W4502) va
50 pg cDNA dugc st dung trong cac phan ung PCR
dinh lugng microRNA sau do.

2.3 Real-time PCR

Primers bt dic hiéu cho Dicer duoc thiét ké sur
dung phin mém Probefinder (roche applied
science). Primers va probe cho 18S rRNA duoc thiét
ké bang phin mém Primer Express® 1.0 (Life
Technologies, 4363991). D dédc hi€u cua Primers
dugc kiém tra bing BLASTn (NCBI). Phan tmg
real-time PCR dugc thyc hién trong hé thong ABI
Prism 7900 HT Sequence Detector (Applied
Biosystems) vdi 5 ng ¢cDNA cho Dicer va 1 ng
¢DNA cho 18S rRNA. Mbi phan tmg véi thé tich 25
pL gdém co kappa fast universal qPCR master mix
(2X) (Kappa Biosystems, KK4703); 100 nM
DICER-F AGCAACACAGAGATCTCAAACATT
(Sigma); 100 nM DICER-R
GCAAAGCAGGGCTTTTCAT (Sigma); 200 nM
probe #47 (Roche Diagnostics). Chu trinh nhiét cua
phan tng bao gdm 50°C 2 phut, 95°C 10 phut, 40
chu ky cua 95°C 15 gidy, 60°C 1 phut.

bé dinh luong miR-144, Hsa-miR-144-3p
LNA™ PCR primer (Qiagen, 339306) va U6
(Qiagen, 339306) dugc st dung trong phan Ung
PCR 12 SYBR® Green I dye. Phan mg gom ¢6 0,18
uL SYBR® Green I dye; 5 pL kappa fastuUniversal
qPCR master mix (2X) (Kappa Biosystems,
KK4703) va 1 pL mdi (theo huéng dan ctia nha san
xudt) trong tong thé tich 1a 10 pL. Chu trinh nhiét
cua phan ung gom c6 10 phat & 95°C, 40 chu ky
gdm ¢6 10 gidy ¢ 95°C, 1 phut & 60°C va theo sau
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1a budc bién tinh dé x4c dinh dudng cong ndng chay
(melting curve). Mitc d6 biéu hién cua Dicer va
miR-144 dugc x4c dinh bang cong thirc 22t Trong
d6 AC= DicerC; - 18S Cihoac AC= miR-144C, -
U6 C..

2.4 Phan tich sb li¢u

Student’s unpaired t-test (two-tail) dugc su dung
dé phan tich sy khac biét giira 2 nhom té bao:
parental (co Dicer) va DLD-1 (khong c6 Dicer). Tat
ca cac gia tri duge biéu dién dudi dang trung binh
cua cac 1an thi nghiém 1ap lai. Trong do, thi nghiém
duoc lap lai 5 1an (n=5). S6 liéu théng ké dwoc phan
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tich sir dung phan mém GraphPad Prism version 4.0.
Mtic d6 khac biét c6 y nghia thong ké dugc biéu dien
*<0,05; ** <0,01 va *** <0,001.

3 KET QUA
3.1 Mirc d9 biéu hi¢n ciia Dicer trong té
bao DLD-1

Té bao DLD-1 1a té bao ung thu dai truc trang c¢6
vung exon 5 la vung ma héa cho Dicer helicase
domain bi bat hoat. Do vay, Dicer bi mét hoat tinh.
Mirc d6 biéu hién cia mRNA Dicer trong té bao nay
duoc kiém tra bang real-time PCR.
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Hinh 1: Mirc d9 biéu hi¢n Dicer trong té bao Dicer knock out

Phan itng real-time dinh lwong mRNA Dicer voi 18S rRNA dwoc sir dung lam ching ngi. (A) mirc do biéu hién ciia Dicer
trong té bao déi chitng va té bao bi dét bién Dicer. (B) % mikc dg biéu hién ciia Dicer trong té bao doi ching va té bdo
bi dot bién Dicer. DLD-1: té bao bi dgt bién Dicer, parental: 1é bao doi ching. Su khdc biét vé ham luwong Dicer giira
cde nhém dwoc phan tich bang unpaired two-tailed student’s t test. * p<0,05; n=>5.

Két qua cho thdy ham lvong mRNA giam 0 rét
trong té bao c6 Dicer bi bét hoat khi so sanh véi té
bao dbi chimg (Hinh 1). Gia tri truc tung thé hién
mirc d biéu hién twong ddi cua Dicer so véi chimg
noi tai 18S. Gi tri nay & muc binh thuong s& bang
v6i mirc d6 trong té bao ching. Nhu d trinh bay &
trén, té bao can Dicer dé hoat dong, de duy tri dong
té bao nay, mot lwong nho Dicer van dwoc hinh
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thanh thé thuc hién mot s6 chirc nang nhét dinh. Két
qua ¢ Hinh 1 phu hgp véi du kién ban dau.

3.2 Ham lugng miR-144 truwéng thanh
trong te bao Dicer knock out

Dé kiém tra vai trd cua Dicer ddi v6i sy trudng
thanh cua miR-144, ham lugng miR-144 trudng
thanh trong té bao mit Dicer va t& bao ddi chimg
dugc kiém tra bang real-time PCR.
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Hinh 2: Ham hrgng miR-144 trong té bao Dicer knock out

(A) Mirc dg biéu hién cia miR-144 trong cac 1é bao khdo sat. (B) Phan tram mirc g biéu hién ciia miR-144 trong cac 1
bao khao sat. Su khac biét vé ham lwong miR-144 giita cac nhom dwoc phdn tich bang unpaired two-tailed student’s t

test, *** p<0,001; n=5.

Két qua (Hinh 2) cho thiy ham lwong miR-144
giam manh trong té bao co Dicer bi bat hoat khi so
sanh véi té bao dbi chimg.

4 THAO LUAN

HAu hét cac miRNAs duoc tao thanh tir phén tir
miRNA co sd nho su tham gia cta hai loai enzyme
ribonuclease I1I 1a Drosha va Dicer (Bartel, 2004).
Mot s6 nhém miRNA khong can xiic tac ciia Drosha
dé trudng thanh nhu: miRtrons, tRNAZ, va snoRNA
(Berezikov et al., 2007; Ruby et al., 2007; Carthew
and Sontheimer, 2009). Khac v6i Drosha, Dicer
thuong dugc xem la enzyme trung tdm trong qua
trinh trudng thanh ctia cdic miRNAs. Tuy nhién, mot
s& miRNAs vén c6 thé truong thanh tir tién miRNA
ma khong can Dicer nhu miR-451 (Dueck and
Meister, 2010). Qua trinh truong thanh ciia miR-451
tir tién miR-451 phuc thudc vao Ago2 (Ketting et
al., 2001). MiR-144 va miR-451 cung dugc ma hoa
trén nhiém sic thé 17 & nguoi va cach nhau khoang
100 bp. Vi vay, miR-144 va miR-451 dugc phién ma
cung lac trong cung mot phan tir miR-144/451 co sé
(Papapetrou et al., 2010).

Muc tiéu ctia nghién ctru ndy nhim xac dinh anh
huéng ciia Dicer dbi voi sy truong thanh ciia miR-
144, str dung mét loai té bao thuong mai c6 phan tir
Dicer bi dot bién c6 ham luong Dicer trong té bao
giam so véi té bao binh thudng. Su giam nay co thé
& hai mirc d6 protein va mRNA. Trong d6, néu Dicer
mRNA giam, Dicer protein chic chan s& giam. Vi
vay, budc ddu tién cta nghién ctru sé xac dinh ham
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luong Dicer trong té bao dé kiém tra. Budc tlép theo,
trong té bao co luong Dicer giam nay, tién hanh
kiém tra muac d6 miR-144 truong thanh. Primer
duoc thiét ké dé bét dic hiéu voi miR-144 trudng
thanh. Néu sy truéng thanh ciia miR-144 phy thude
Dicer, khi Dicer giam, ham lugng miR-144 truéng
thanh s& thay dbi (giam hodc ting). Néu sy trudng
thanh cua miR-144 khong phu thudc Dicer, ham
luong miR-144 trudng thanh sé khong thay doi.
MGéi lién hé gitra muc biéu hién ciia Dicer va ham
luwong cua miR-144 truong thanh dugc thé hién rd
trong két qua Hinh 1 va 2. Khi ham lugng Dicer
giam, ham lugng miR-144 truong thanh giam.

Thyc hién kiém tra ham lugng miR-144 trudng
thanh trong té bao c6 Dicer bi bat hoat, lwong miR-
144 dugc tim thiy giam rd rét (80%). Picu nay
chimg to qué trinh truong thanh ciia miR-144 can
Dicer.

Nhu véy, trong khi Ago2 can cho sy trudng
thanh ctia miR-451, miR-144 lai cAn sy tham giacia
Dicer trong qua trinh truéng thanh. Hién van chua
10 tai sao qua trinh trudng thanh ciia hai miRNA nay
lai khac nhau trong khi dugc phién ma cung Iuc va
can dugc nghién ctru thém.

5 KET LUAN

Két qua nghién ctru thi sy truong thanh clia miR-
144 dugc tim thay phu thudc Diger; va su khac biét
nay 1a 80% va & mirc y nghia thong ké p<0,001.
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