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TIEM NANG CHO BENH UNG THU
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TOM TAT

MicroRNA (miRNA), mét ho cac phan tiz RNA khdng ma hoéa (non-coding RNAS) c6 chiéu
dai khodng 21 nucleotide, déng vai tro diéu hoa sau phién ma sw biéu hién gen ¢ té bao
eukaryote.

Véi céc tinh chat biéu hién dac trung, dac biét cho nhiéu logi bénh ung thw, cing véi hai
tinh chdt néi bdt khdc, dé la tinh lweu théng trong nhiéu logi dich thé va tinh bén, microRNA da
nhanh chong dwoc chii Y dén nhw la mét dau chieng sinh hoc rdt tiém nang, vng dung trong tién
lirong Va chan dodn sém ung thur.

Bai tong quan nay nham gidi thiéu vé logi phan ti nay, cdc dic trung cia qua trinh sinh
tong hop, co ché phan tir trong hoat déng ciia miRNA, phén tich khuynh hwéng s dung ching
nhir mét dau ching sinh hoc déi véi bénh ung thw, lam tién d@é cho viéc phat trién nghién cizu
thyc nghiém nay trén nguoi bénh Viét Nam.

Tir khoa: MicroRNA, bén, luu théng, dau chiing sinh hoc, ung thr.
ABSTRACT

MicroRNA (miRNA) is the class of short non-coding RNA, about 21 nucleotides in length. In
general, miRNA functions as the post translational regulation in eukaryotic cells.

Regarding its typical characteristics, especially in several cancers, with two prominent
properties, namely the circulating and the stability of miRNA in bio-fluid, the miRNA is noticed
as the potential biomarker in prognosis and early diagnosis of cancer.

In the current review, we aim to introduce the molecular, the characteristics and molecular
mechanism of miRNA bio-synthesis, and the activities of miRNA. Moreover, we tend to analyse
and apply them as the potential biomarker for cancer. This will be the prerequisite to
understanding and developing the miRNA study in Vietnamese patients.

Keywords: Biomarker, cancer, circulating, microRNA, stability.

1. Giéi thiéu eukaryote (Filipowicz va cong su, 2008; Sun
MicroRNA (miRNA), mét ho cac phan te va cong sy, 2013; Zen va cong sy, 2012).
RNA khéng ma hoa (non-coding RNAs) ¢c6  Theo udc tinh, gen ma héa cho miRNA chiém
chiéu dai khoang 21 nucleotide (nt), dong vai ~ khoang tir 1-5% bo gen ¢ ngudi va tham gia
tro diéu hoa sau phién ma su biéu hién gen &  su diéu hoa it nhat 30% tong lugng MiRNA
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(MacFarlane va cong su, 2010; Zen va cong
su, 2012). Ngay sau khi phan tir miRNA dau
tién dugc phat hién vao nam 1993 boi Vitor
Ambros et al. c6 tén 1a miRNA lin-4 trén loai
Caenorhabditis elegans, hon 20,000 phan tir
miRNA duoc phat hién trén 193 loai khac
nhau va toan b thdng tin vé miRNA dugc luu
trr  trén trang théng tin miRBase
(http://www.mirbase.org/).

2. Qua trinh sinh tong hgp miRNA

Qua trinh nay bao gém céc sy kién phan
Cit Xay ra trong nhan va sau do6 trong té bao
chat (Hinh 1) dwoc thuc hién boi hai phan tir
Drosha va Dicer thuoc nhém RNase 111 cé ban
chat endonuclease (Denli va cong su, 2004;
MacFarlane va cong su, 2010).

O giai doan trong nhan, cac gen ma hda
cho miRNA hay cac vung intron ma hoa
(coding-intron) dugc phién md boi RNA
polymerase 1l tao thanh phan tu miRNA so
cap (primary miRNA, pri- mlRNA) Vé Cau
trdc, phan tir pri-miRNA chira mot d&én hai cau
trac kep téc (Kim va cong su, 2009). Cac phan
tir pri-miRNA c6 dau 5° duoc gan mil chyp va
dau 3’ ¢ cau tric dang poly(A) (Cai va cong
su, 2004). Sau do6 cac phan tu pri-miRNA
dugc bién ddi thanh phan tir pre-miRNA
(precursor miRNA) véi cau tric thir cap co
chiéu dai khoang 70 nt voi dau 5 phosphate
va 3’ nh6é ra 2 nucleotide (Denli, 2004,
MacFarlane, 2010). Qua trinh bién ddi nay can
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thiét phai c6 sy hd tro cua phan ti Drosha
(Denli, 2004; Lee, 2003). Drosha chi thé hién
hoat tinh phan cat khi hinh thanh phiic hop voi
mot phén tir protein dSRBD co6 tén la Pasha
(trong Drosophila) hay DGCRS8 (trong dong
vat c6 va), dé phan cat pri-miRNA thanh pre-
miRNA (Denli va cong su, 2004; Filipowicz
va cong su, 2008; Lee va cong su, 2003). Phan
tir pre-miRNA duoc tao thanh, dau 3’ ¢6 2 nt
nho ra, s€ dugc phan tu exportin-5 nhan dién
va van chuyén ra khoi nhan, vao trong té bao
chat dé budc vao giai doan bién doi tiép theo
thong qua con duong RAN-GTP (RAs-related
Nuclear — GTP pathway) (Okada va cong su,
2009; Sun va cong su, 2013).

Khi di vao trong té bao chat, pre-miRNA
tiép tuc bi cat bai phan tir Dicer tao thanh thé
miRNA nhi phan dang mach d6i c6 chiéu dai
khoang 20 nt (Filipowicz va cong su, 2005).
Tiép theo, phan tir miRNA mach doi dugc
thao xodn, mot trong hai mach s& bi phan hay
nhanh chéng, mach con lai chinh la miRNA
truong thanh, gan két véi protein Ago (la
nhan t6 khoi dau dich ma 2C2 — elF2C2 &
eukaryote) va phuc hop RISC (RNA-induced
silencing complex) dé tham gia vao qua trinh
diéu hoa sy biéu hién gen théng qua hai cach:
phan huy mRNA hay @c ché sy dich ma
(Cifuentes va cong su, 2010; Filipowicz va
cong su, 2005; Kim va cong su, 2012;
MacFarlane va cong su, 2010).
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3. Co' ché phan tir hoat dong ciia miRNA

Céc phan tor miRNA tham gia vao quéa
trinh diéu hda &m sy biéu hién gen bang céch
gin vao ving 3’ khong dich ma (3°UTR) cua
MRNA, lam cho mRNA bi phan huy hoac su
dich ma xay ra trén phan tt mRNA nay bi
khéa (Bartel, 2004; Esquela va cong su;
Filipowicz va cong su, 2008). Mot vai nghién
ctu gan day con cho thdy miRNA c¢6 kha
nang gin 1én vung 5° khong dich ma (5’UTR),
chang han nhu miR-10a twong tac véi ving
5’UTR cua mRNA tang cuong dich mé tao
protein ribosome (@rom va cong su, 2008).

Giai doan dau tién khi hinh thanh phuc
hop MIRNA-RISC, la sy nhan dién mRNA
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(MacFarlane va cong su, 2010). Phac hop
miRNA-RISC gin 1én ving 3’UTR cua
mRNA thdng qua su bét cip b6 sung cua cac
base gitra MRNA véi trinh ty trén mach dan
(quide strand) cua phan tr miRNA theo
nguyén tic bd sung (Hydbring va cong su,
2013). Sy nhan dién nay phu thudc rat nhiéu
vao su bat cip bd sung cua base giira ving
“trung tam” (seed) trén phan tu MIRNA vaéi
mRNA (Filipowicz va cong su, 2008;
Macfarlane va cong su, 2010). Vung “trung
tdm” 1a ving trinh ty nam & dau 5° cua phan
tir miRNA c6 kich thuoc tir 2-7 nt (Hinh 2)
(Filipowicz va cong su, 2008; Hydbring va
cong su, 2013; Macfarlane va cong su, 2010).

Ving "seed"

Hinh 2. Sy bit cip giira mach “guide” ciia miRNA véi mach mRNA muc tiéu

Su bat cap gitra cac cap base gitra ving
“trung tam” va&i vung trinh ty trén mRNA co
thé tring khop hoan toan hoic khéng hoan
toan, va quyét dinh tinh 6n dinh twong tac
gitra miRNA vi mRNA (Doench va cong su,
2004; MacFarlane va cong su, 2010). Mét
phan tir miRNA c6 kha ning diéu hoa nhiéu
trinh ty mRNA dich. Hién c6 hai co ché dé
giai thich: phu thuoc hay khéng phu thudc vao
phan tur cat “slicer” (Coller va cong su, 2005;
Lujambio va cong su. 2012), tirc 1a khi co su
bat cap hoan toan giira ving “trung tim” véi
trinh tu trén mRNA va su bit cip nay mé
rong sang hai bén vung “trung tdm” khoang
10-11 nt, dugc xuc tac boi Ago2. Cac san
phdm cta qua trinh phan cat dugc phan hay
bat dau bang su deadenyl héa phan tor mMRNA
dé loai bo dudi polyA. Tiép theo, qué trinh
phan huy mRNA duogc thuc hién boi exosome
— mot phirc hop protein vai hoat tinh 3°-5°
exonuclease. Ngoai ra, phan tir mRNA c6 thé
bi thdo mii chup & dau 5° boi enzyme Dcpl va
Dcp2, mRNA bi phan hay boi Xrnpl c6 hoat

tinh 5°-3” exoribonuclease.

Su im lang khéng phu thuoc vao phan ti
cat “slicer” 1a su bat cip khéng hoan toan giira
vung “trung tdm” v&i phan tir dich mRNA dan
dén sy uc ché hoat tinh phan cit cua Ago2.
Nhiéu bang chiing thyc nghiém cho thay, theo
cich nay, miRNA ciing thuc day qua trinh
deadenyl hoa phan ttr mRNA, thao mi chyp
khéng phu thudc vao hoat tinh slicer, cudi
cuing dan dén tc ché su khoi dau dich ma hay
tc ché sy phién ma. Cudi cung phan tu
MRNA phén huy theo con duong exosome va
Xrnlp.

4. Khuynh huwong sir dung miRNA nhw
mot diu chirng sinh hoc trong tién lweng va
chin doan sém ung thw

Tu khi duoc phat hién, cac phan ta
miRNA d3 duoc ching minh rang cé vai tro
quan trong trong diéu hoa nhiéu qua trinh sinh
hoc, bénh hoc khac nhau & nguoi, chang han:
ung thu, tiéu duong hay su ton thuong &
mo,... Cac cong ty cling nhanh chong dua
phan t¢ miRNA nay vao ung dung trong lam
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sang ma dién hinh 12 tai hoi nghi TEDGIobal
2014, cdng ty Miroculus cho ra mat san pham
Véi tén goi Miriam. San pham duoc giéi thiéu
la “Cho phép xac dinh hang chuc loai bénh
ung thu khac nhau mét cach nhanh chéng, dé
dang va ré tién dya trén microRNA”. Bai viét
nay khdng nhim danh gia vé san pham vira dé
cap, ma chi cung cip théng tin nhim nhan
manh méot khuynh hudng ndi troi trén thé gigi
trong viéc sit dung miRNA trong chan doan
ung thu.

Phai noi rang, cac dir liéu cong bd cho
dén nay phan 16n déu tap trung viéc sir dung
phan tr miRNA nhu mot dau chang sinh hoc
hét stc tiém ning trong tién lwong va chan
doan sém ung thu. Su giam biéu hién hay mat
di cac phan tr miRNA dong vai tro 1a céc gen
¢ ché khéi u dan dén ting cuong su phan
chia t& bao, xam lan hay su tao thanh mach
méu, két qua 1a dan dén sy tang sinh cua khoi
u théng qua su biéu hién cac oncoprotein.
Chang han, trén cac bénh nhan bach cau man
tinh dong lympho B, phan 16n c6 sy mat di
hay giam biéu hién caa hai miRNA 1a miR-
15a va miR-16-1. Su giam nay dan dén sy
tang biéu hién cua gen BCL2 (gen wc ché qué
trinh apoptosis cua té bao va biéu hién cao ¢
céc té bao khéi u) (Calin va cong su, 2002;
Cimmino va cong su, 2005). Mot nghién ctu
khac cho thdy miR-21 lién quan dén u nguyén
bao dém nhu mét oncogen, biéu hién vuot
muic cao gap 5-100 1an so véi mo binh thuong
va uc ché qué trinh apoptosis (Chan va cong
su, 2005).

Mot s&6 miRNA khac c6 vai trdo nhu mot
gen tc ché khéi u nhu miR-143, miR-145, thé

hién trong ung thu truc trang, ung thu tién liét
tuyén...; miR-1, miR-101, miR-122...: thé
hién trong ung thu biéu md té bao gan (Sun va
cong su, 2013). Khao sat tir 217 miRNAS trén
hang trim loai mau khac nhau bao gom cac
mau ung thu & ngudi va chudt, cho thiy phan
I6n (129/217) miRNA ¢6 vai trd nhu gen uc
ché khéi u (Lu va cong su, 2005).

Bén canh do, tng dung miRNA trong tién
lwong hay chan doan sém ung thu con dua
trén tinh dac trung va chuyén biét cua tung
loai phén tr miRNA cho ting loai ung thu
khéc nhau (Esther va cong su, 2012): chang
han miR-15a, miR-16-1 dugc cho la dau
ching sinh hoc tiém nang cho tién lugng bénh
bach cau man tinh dong lympho hay let-7a 1a
ddu ching tiém ning cho ung thu phdi (Calin
va cong su, 2005; Takamizawa va cong Su,
2004). Mot s6 miRNA khac trong vai tro
oncogene c6 tinh chit dic trung cho tirng loai
ung thu, chang han BIC/miR-155 dic trung
cho khéi u & va (lorio va cong su, 2005);
miR-210, miR-216a, miR-221 dac trung cho
ung thu biéu md té bao gan (Sun va cong su,
2013). Bén canh d6, sy hién dién cua tung
loai phén tor miRNA déc trung trong tirng loai
khdi u cho phép tng dung ching trong viéc
xac dinh cac subtype (subtyping — xac dinh
kiéu) ung thu. Chang han, Sempere et al.,
phan tich miRNA lién quan dén ba kiéu ung
thy vi ER'PR'HER2", ERPR'HER2", ER
PR'HER2", miR-205 biéu hi¢n & mic do cao &
kiéu hinh ER-PR-HER2- va miR-145 biéu
hién cao & cac kiéu hinh con lai (Hydbring va
cong su, 2013; Sempere va cong su, 2007).

Bang 1. Sw biéu hi¢n ciia mat s6 phan tir miRNA ¢ mdt so6 c4c loai ung thw khac nhau

miRNAs Dich co thé
miR-155, miR-210, miR-21 Huyét thanh
miR-141 Huyét trong
miR-25, miR-223 Huyét thanh
miR-155 Huyét thanh
miR-155, miR-21 Huyét turong
miR-21, miR-141, miR-200 Huyét trong

R . bac diem

Benh ly didu hoa
DLBCL Tang
UT tuyén tién liét Ting
NSCLC Tang
UT wvu Tang
UT phoi Tang
UT budng tring Tang
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miRNAs Dich co thé
miR-17-3p, miR-92, ... Huyét thanh
Let-7, miR-101, miR-122, Huyét thanh
miR-125a, miR-130, ...
miR-21, miR-210, miR-221, ... Huyét thanh
miR-125a, miR-200a, ... Nudc bot

b IV Dic diém

Bénh ly diéu hoa
UT dai truc trang Tang
UT biéu mé té bao gan Giam
UT biéu mé té bao gan Tang

UT té bao biéu md vong hong ~ Ting

Ghi chi: DLBCL (Diffuse large B-cell lymphoma): bénh té bao B lan téa; NSCLC (non-small cell lung

cancer): ung thie phoi té bao nhé; UT: ung thu

5. Cac tinh chét ciia microRNA khién né
tré' thanh mot lya chon t6i wu cho khuynh
huwéng sit dung nhw 1a mgt Biomarker

Céc tinh chat quan trong dé miRNA tro
thanh mot lua chon téi wu cho khuynh huéng
str dung nhu la mot biomarker trong tién lrong
va chan doan sém bénh, ngoai tinh dic trung
(chang han d6i véi ung thu nhu vira dé cap &
trén), hai tinh chat néi bat khac nira cua
miRNA, do la: tinh luu thong (circulating)
trong nhiéu loai mau dich thé nhu huyét thanh,
huyét trong, nudce tiéu, nudc bot va cac thanh
phan dich khéc trong co thé, va tinh bén.

Cac miRNA luu thong dugc phét hién l1an
dau trong huyét thanh boi Lawrie et al., vao
nam 2008 nhu miR-155, miR-120, miR-21.
Ching hién dién trong huyét thanh & nguoi
bénh DLBCL (diffuse large B-cell lymphoma,
Lymphom té bao B 16n lan téa) & nong do rat
cao (trong so sénh va&i ddi chung 1a mau
nguoi lanh) (Lawrie va céng su, 2008). Hank
et al., phan tich trén 157 miRNAs thu nhan tir
nuéc tiéu, trong d6 hai phan tir miR-126 va
miR-182 biéu hién cao va duoc tng dung dé
xac dinh ung thu bong dai (Hanke va cong su,
2010). Sy biéu hién cia miRNA-125a va
miR-200 duoc ghi nhan trong nudc bot cua
c4c bénh nhan ung thu té bao vay vom hong
(Bartel, 2004; @rom va cong su, 2008).

Mit khac, cac phan tich vé hoa va sinh
hoc cho thiy miRNA c6 kha niang khang lai
hoat dong cua RNase, diéu kién pH va nhiét
do cuc doan, Iuu giir tai nhiét d6 phong trong
khoang thoi gian dai hay trong giai doan dong
lanh luu giit mau,... NOi cach khac, cac phan
tir miRNA 1a kha bén.

6. Ky thuit tiép cin nghién ciru phan
tir miRNA

Phét hién miRNA c6 thé duoc thuc hién
boi nhiéu k¥ thuat khac nhau. Trong gidi han
bai viét nay, ching toi gisi thieu mot ky thuat
dic hiéu, dé ap dung cho thyc té 1am sang, d6
la RT-PCR dinh luong str dung méi than cudn
(stem-loop), rat chuyén biét véi tung phan tir
miRNA (Hinh 3). Pau tién, phién ma ngugc
phan tir miRNA duoc thyc hién voi mot moi
gan dac hiéu 6 nt tai dau 3° cua trinh tu dich.
San pham c¢DNA sau d6 dugc dinh luong
bang PCR vai mdi xudi chuyén biét miRNA
(loai trir 6 nt & dau 3’ cua MiIRNA) va moi
nguoc (Mot phan cua trinh tu moi stem loop)
(Varkonyi va cong su, 2007). Mau do Tagman
hay thuy giai c6 thé duoc sir dung véi chiéu
dai ¢ 12 — 17nt cung véi thir nghiém cach
lam ting nhiét 6 Tm cua mau do vai viéc gan
MGB (minor groove binder) cling dugc
khuyén khich thtr nghigm.
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Ghi ch: trinh tu miRNA, mdi than cudn co
trinh ty gan dic hiéu véi 6 nt véi dau 3; cua
mMIRNA, RT: Reverse Transciptase PCR; forward
primer: mdi Xudi; reverse primer: mdi nguoc.

7. Két luan

RO rang, miRNA [a rét tiém ning dé tro
thanh mét ddu chang sinh hoc st dung trong
tién lwong, chan doan som va ké ca diéu tri
ung thu boi cac dac tinh vé sinh tong hop,
chtc ning va dac biét 1a tinh bén va tinh luu
thong cuia phén tir ndy trong mau.

Mic du vay, viéc tiép tuc nghién ctau vé
microRNA 4 rat can thiét bai chi méi 1/3
tong sd gen & ngudi duoc dy doan 1a dich can
thiép truc tiép ciia microRNA. Hon nira, con
rat nhiéu tha can duoc tiép tuc kham pha; dic
biét 1a sy diéu hoa biéu hién cua microRNA

dén bd gen nguoi, tap trung vao nhom cac gen
trc ché khéi u hay oncogen, théng qua viéc
lam ro tinh twong tac phuc tap, lién hoan gitra
microRNA, mot tinh chat dic thu cua
epigenetics — tic 1 sy thay doi biéu hién cua
c4c gen boi mot trong cac co ché nhu cua
miRNA: chiu anh huong I6n tir cac thay doi
cua diéu kién méi truong, va dap ang véi cac
thay d6i mang tinh dic trung d6. Pay cing 1a
nhiém vu cap thiét ddi véi cac nghién cau
trong nuéc vé ung thu, boi chua c6 mot xuat
ban nao vé thuc nghiém miRNA lién quan dén
ung thu tr nguoi bénh Viét Nam duogc cong
bd, nham thuc day nhanh chong kha ning g
dung vao tién luong hay chan doan som bénh,
va ké ca diéu tri bénh ung thu bang céng nghé
microRNA.
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