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TONG QUAN LIEU PHAP ANTISENSE OLIGONUCLEOTIDE (ASO)
TRONG PIEU TRI BENH B-THALASEMIA
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B-thalassemia Ia bénh di truyén Ian trén nhiém séc thé thuong, do dét bién diém hodc mét doan trén
gen B-globin dén t&i lam gidm hodc mét kha néng thuc hién qua trinh téng hop chubi B-globin gay ra sy mat
cén bang ty I1é ctia chubi a/B-globin. Do vay, liéu phdp nhdm muc tiéu vao céc dét bién dich cu thé sé mang
lai hiéu qua cao trong diéu tri bénh B-thalassemia. Liéu phéap diéu tri bénh dua trén axit nucleic nhw liéu
phép Antisense Oligonucleotides (ASO) c6 thé diéu tri hiéu qua cho ngudi bénh B-thalassemia bang cach
ASO xém nhép vao cac té bao tién nguyén hdng cau, di chuyén dén nhan va lai véi céc vi tri nbi bét thuong
dé loai bé kiéu néi bat thudong trén phén tir tién mRNA ctda B-globin. Két qud cda qua trinh ghép ndi chinh
xéc duoc khéi phuc lai giup lam tdng qué trinh biéu hién cia B-globin, ddn dén tdng luong huyét séc t6
trréng thanh trong té bao hdng cdu & ngudi bénh B-thalassemia. Liéu phap diéu tri bang ASO da ching
minh & nguoi bénh B-thalassemia mang lai nhiéu két qué tich curc tuy nhién cén tiép tuc nghién ctru sdu hon
cling cac bién phap ddm bao an toan trong st dung va duwra ASO trong diéu tri ngudi bénh B-thalassemia.

Tir khoa: Antisense oligonucleotide (ASO), B-thalassemia, B-globin, diéu tri.

I. DAT VAN BE

B-thalassemia la mét trong nhi*rng bénh
thiéu mau di truyén phdé bién nhat."2 Bénh di
truyén l1an trén nhiém séc thé thuwong, dic
trung béi sy bat thwong trong qua trinh téng
hop chudi B cia huyét sic t6 dan dén cac
biéu hién kiéu hinh khac nhau, tir thiéu mau
nang dén ngudi khéng cd triéu chirng véi ty 18
mac hang ndm waéc tinh 1a 1/100.000 dan trén
thé gisi." B-thalassemia c6 ba thé bénh gdm
B-thalassemia thé nang, B-thalassemia thé
trung gian va B-thalassemia thé nhe; trong dé
B-thalassemia thé néng cé biéu hién thiéu mau
tram trong can phai truyén héng ciu thuwong
xuyén trong hai ndm dau. Nguyén nhan gay t&
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vong phd bién nhat cla B-thalassemia la cac
bién chirng cta bénh tim mach do thiéu mau
nang (trudc thdi ky truyén mau thworng xuyén)
hodc qué tai sat (sau khi thwc hién liéu phap
truyén mau), tiép theo la nhiém tring. Truyén
mau va liéu phap thai st dwérng ubng la cach
gidm thiéu cac triéu chirng ctia bénh gép phan
cai thién dang ké chat lwong cudc sdng va nang
cao tudi tho cho ngudi bénh B-thalassemia thé
n&ng.23 Hién nay, phwong phap diéu tri dit
diém duy nhét Ia ghép té bao gbc tao mau cuing
loai (Hematopoietic stem cell transplantations)
tuy nhién khong phai nguwoi bénh B-thalassemia
ndo ciing co thé tiép can dwoc phwong phap
nay do khé tim dwoc nguwdi hién tiy xwong c6
khang nguyén bach cau nguwdi phu hop.* Mot
s6 lieu phap thay thé cho diéu tri B-thalassemia
st dung cong nghé mé&i dwa trén axit nucleic
nhw RNAI (RNA interference: RNA can thiép),
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liéu phap gen (gene therapy), SSO (Splice-
Switching  Oligonucleotide:  oligonucleotide
chuyén mach néi) va chinh stra gen CRISPR-
Cas9 (CRISPR-Cas9 Gene Editing) da dwoc
nghién ctu roéng rai va bwdc dau rng dung
trong diéu tri véi két qua dat dwoc rat kha quan.
Muc dich chinh cla cac phwong phap nay
nham lam gidm Ilwong a-globin tw do dw thwra
béng cach lam gidm chudi a-globin, khoi phuc
biéu hién cta B-globin va kich hoat biéu hién
ctia y-globin, dan dén giam bét mirc dd nghiém
trong ctia bénh, rit ngén thei gian diéu tri, giam
cac bién chirng ctia bénh tir d6 nang cao chét
lwong cudc séng ngwdi bénh va gidm bét ganh
nang kinh té cho gia dinh ngudi bénh. Do vay,
lieu phap dwa trén axit nucleic sé tré thanh liéu
phap diéu tri tiém ndng va hiéu qua cho nguoi
bénh B-thalassemia trong thoi gian t&i* Véi
twong lai day hitra hen néu trén, trong ndi dung
clia bai tbng quan nay, ching téi trinh bay tém
lwoc vai trod, y nghia, co ché phan t& va (rng
dung cua cdng nghé Antisense Oligonucleotide
(ASO) trong diéu tri bénh B-thalasemia.

Il. NOI DUNG TONG QUAN

1. Co s& phan tir hoc cua B-thalassemia
Gen B-globin quy dinh téng hop chubi
B-globin nam trén nhanh ngén cda nhiém
sac thé sb 11, co kich thuwéc 1,6 Kb chira 3
exon va ca vung 5 va 3’ chwa dwoc dich ma
(UTRs). Dot bién B-thalassemia la dot biém mét
mot nucleotide dan téi gidm téng hop chubi
B-globin. C6 t&i hon 200 dét bién khac nhau
lién quan t&i kiéu hinh B-thalassemia. Phan I6n
céac dot bién |a sy thay thé mét nucleotide, thém
cac nucleotide don | hoac cac oligonucleotide
nhd dan dén thay ddi trinh tw va khung doc trén

gen B-globin dan dén thay déi chirc ndng cta
B-globin.2 Cac dot bién dwoc chia lam hai nhém
I&n gdm nhém do6t bién 1am méat kha nang téng
hop chudi B-globin (B0-thalassemia) va nhém
dot bién lam giam tdng hop chudi B-globin (B+-
thalassemia). Trong do, B0-thalassemia dwoc
d&c trwng béi s vAng mét hoan toan viéc téng
hop chubi B-globin, la két qua clia cac dot bién
mat doan, ma mé& dau, vé nghia, dich khung va
thém, dic biét la tai cac diém ndi UTR. Nguoc
lai, B+-thalassemia dwgc dac trwng bdi viéc
giam téng hop chudi B-globin & mirc d6 khac
nhau, phan loai la B+-thalassemia hoac B++-
thalassemia, dwoc tao ra béi cac dot bién trong
vung khéi dong, tin hiéu polyadenylation va céac
bat thworng mbi ndi 5 hodc 3' UTR. Viéc gidm
tdng hop B-globin lam cho a-globin tré 1&én dw
thtra. Sy tich tu a-globin tw do tac dong truc tiép
dén biéu hién sinh ly cGa bénh B-thalassemia;
dac biét tiy theo mirc dd mét can bang gitva
tdng hop chudi a va khéng phai a-globin sé
anh hwéng dén marec do nghiém trong cda kiéu
hinh B-thalassemia.®* Ngoai ra, cé mét sb dot
bién céu trac B-globin ciing lam gidm sé luvong,
gay nén biéu hién kiéu hinh cta B-thalassemia.
Céc dot bién cAu tric B-globin phd bién nhét 1a
bénh Hemoglobin E (HbE [B26 Glu>Lys]), bénh
Hemoglobin S (HbS [6 Glu>Val]), va bénh
Hemoglobin C (HbC [6 Glu>Lys]).5

Trong qua trinh dich ma gen thanh protein,
céc intron trong phan t& tién mRNA can duoc
loai bd théng qua qué trinh néi. Dot bién trén
gen B-globin tai cac diém ndi kich hoat cac vi
tri ni bat thwong lam gidm hiéu qua cla con
duwong ndi théng thueng, khién cho viéc téng
hop chudi B-globin khéng xay ra gay nén bénh
B-thalassemia.
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Hinh 1. Co’ ché phan ttr ciia B-thalassemia®

2. Antisense oligonucleotides (ASO)

Coéng nghé tri liéu bang axit nucleic da dat
duwoc nhirng tién bd to I&n trong nhirng thap
ky qua, tir tién bd lién tuc trong nghién ctu in
vitro dén nhiéu ng dung thanh céng trong thir
nghiém lam sang, da thu hat nhiéu sw quan tam
cla cac nha nghién clru va cac cong ty phat
trién dwoc phdm.8 Axit nucleic duwoc st dung
dé diéu tri diu tién trén Iam sang tr nam 1998
la mot oligonucleotide c6 ban chat 1a DNA. Hai
muoi nam sau, vao nam 2008, oligonucleotide
dwa trén RNA dau tién da dwoc Cuc Quan
ly thwc phdm va dwoc phdm Hoa Ky (FDA)
phé duyét dwa vao diéu tri.” Cho dén nay, da
c6 18 phwong phap diéu tri bang axit nucleic
da dwoc FDA phé duyét dé diéu tri cac bénh
khac nhau trong 25 ndm qua. Co ché hoat
doéng cla cac phwong phap nay bao gdm ASO
(oligonucleotide antisense), SSO, RNAi va
Aptamer RNA."°

ASOs la cac deoxyribonucleotide chudi don
nhd (12 - 30 nucleotides) lién két v&i cac DNA,

RNA dich théng qua lién két hydro theo nguyén
tdc bd sung clia Watson-Crick.3*'3 ASOs c6
thé c6 mat ca trong t& bao chat va nhan, do
vay né c6 thé nhdm muc tiéu dich & ca trong
té bao chét va nhan. ASOs duwogc bién dbéi vé
mat héa hoc gilp chéng lai tdc déng clia cac
nucleic lam suy gidm chirc nang ctia ASOs va
cho phép ASO di qua mang plasma ma khéng
can thiét k& dwa trén vector. Cho dén nay, da
c6 ba thé hé ASO ra doi gébm ASO thé hé thw
nhat, ASO thé hé the hai va ASO thé hé thw
ba. Trong d6, ASO thé hé dau tién co ciu tric
photphorothioate, ASO thé hé tht nhét lién
két v&i protein trén bé mét té bao, sau d6 xam
nhap vao t& bao théng qua cac hinh thirc ndi
bao khac nhau gébm cac con dwéong théng qua
trung gian thu thé té bao va tiéu té bao, cudi
cung 1a 1am suy gidm RNA dich muc tiéu bang
céach gilr lai hoat ddng ciia RNAse H. RNAse H
la mdt enzyme phan cét soi RNA trong chudi
RNA/DNA sgi d6i, tir d6 lam gidm mRNA muc
tiéu trong phtrc hgp ASO/mRNA. Tuy nhién,
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han ché ciia ASO thé hé th(r nhat 1a cé déc tinh
cao va ai lyc lién két véi cac trinh tw dich thap.
ASO thé hé th¢ hai cé céu truc ribose dwoc
stra d6i nhdm chan khong gian lién két véi RNA
dich v&i ai lwc cao, tir dé can tré sy lién két
githa RNA dich v&i cac phan t&r khac (DNA,
RNA va protein), ddng thoi it doc hon, ai luc
cao hon ASO thé hé thi nhat. ASO thé hé the
ba dwoc cai tién hon nira v&i muc dich gidm
tdi da s thoai hoa clia cac enzyme nuclease
néi bao va tang kha nang lién két v&i muc tiéu
dich. CA ASO thé hé th&» 2 va ASO thé hé thir 3
déu khong co6 sw hoat ddng ciia RNAse H, tuy
nhién, hoat déng cia RNAse H duwgc khéi phuc
qua mot cau trac goi la “Grapmer”. “Grapmer”
duoc tao ra bang cach chén mét doan trinh tw
kich hoat va nhan dién v&i sy phéan tach gilra
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cAu truc photphorothioate va DNA hodc gan
vao gitra mot cap trinh tw kich hoat va lién két
vGi RNAse H & hai dau ciia ASO.5"

Liéu phap ASO cé thé diéu chinh mic do
biéu hién gen théng qua cac co ché khac
nhau, trong d6 co ché déi nghia thuwdng dwoc
st dung dé lam suy gidam RNA dich phu thudc
RNAse H (Hinh 2). ASO trong té bao chét lién
két voi RNA dich dé phan cat RNAse H, dan
dén sy phan hiy mRNA dich, ngén chan qua
trinh sinh tdng hop protein. Cac ASO trong té
bao chét cling c6 thé lien két véi mRNA dé ngan
ch&n qua trinh dich m&, hodc ASO c6 thé xam
nhap vao nhan va diéu chinh qua trinh tbng hop
chudi RNA dwéi sy xtc tac clia enzym diéu hoa
ndi RNA. 101314

—p =
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Hinh 2. Co’ ché phan tir hoat dong ctia ASOs

3.Liéu phap ASO trong diéu tri B-thalassemia

Trong bénh B-thalassemia, co ché gay bénh
cht yéu 1a dot bién don hodc c6 sw mat doan
nhé trong B-globin, vi vay kha ndng nham muc
tiéu vao cac dot bién dich cu thé sé& mang lai
hiéu qua cao trong diéu tri bénh B-thalassemia.
Muc dich chinh cda liéu phap ASO nay la lam

cho ty l& a/B-globin can b&ng dan dén gidm
chudi a-globin duw thira. Dwa vao co ché nay,
mot sb nghién cru dwa trén axit nucleic, trong
do6 c6 ASO c6 thé dwoc ap dung trong diéu tri
drt diém cho ngwdi bénh B-thalassemia nhadm
giam thiéu sy biéu hién cta a-globin ddng thoi
phuc héi sy biéu hién clia B-globin bang cach
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thay gen khiém khuyét, didu chinh qua trinh
cat nbi & phan tl tién mRNA cla B-globin va
stra chira dot bién bang cédng nghé chinh stra
gen, kich hoat sw biéu hién ctia y-globin.®# Cy
thé&, dé gidm sw biéu hién kiéu hinh cta bénh
B-thalassemia, ASO xam nhap vao cac té bao
tién nguyén héng cau, di chuyén dén nhan va
gan vao céac vi tri néi bat thuwong dé loai bd
kiéu ndi bat thwong & phan tir tién mRNA cla
B-globin. Do d8, quéa trinh ghép ndi chinh xac
dwoc khéi phuc lai d&n dén tang biéu hién cda
B-globin.

Dot bién nbi léch hwéng trong intron 2
clia B-globin bao gbm dét bién & cac vi tri
nucleotide 654, 705 hoac 745 ((BIVS2-654,
BIVS2-705 va BIVS2-745-globin), trong d6 dét
bién BIVS2-654 |a phd bién nhat gay ra bénh
B-thalassemia. Cac t& bao tién nguyén héng
cau c6 ngudn gbc tir B-thalassemia thé nidng
va thé trung gian dwoc diéu tri bang ASO nham
vao cac vj tri ndi bat thwong trong B-globin,
lam cho phan tr tién mRNA cuia B-globin dwoc
ndi chinh xac, sau dé lam tang mc dd biéu
hién ctia HbA. Mot dét bién nbi bat thwong cla
B-thalassemia BIVS2-745-globin, dan t&i tao
ma két thuc sém lam dirng qua trinh sinh téng
hop B-globin. Sw néi léch hwéng trong phan
t&r tién mMRNA dwoc ddo nguoc bang cach s
dung méi néi 2’-O-methoxyethyl, khéi phuc sw
can bang a/B-globin, dan dén ting lwong huyét
sac td trwdng thanh trong té bao hdng cau &
ngwoi bénh B-thalassemia.>®

Viéc &ng dung liéu phap ASOs thé hé the
2 trong diéu tri bénh B-thalassemia da dwoc
chirng minh c6 hiéu qua trong in vitro va in vivo.
V&i dac trwng 1a sy bién ddi alkyl & vi tri they
2’ cla ribose, hinh thanh nén cac nucleotide
2’-O-methyl va 2’-O-methoxyethyl, cung v&i dé
la RNA muc tiéu khéng bi phan hdy. Muc dich
cubi cling cla liéu phap ASO la nhdm sira chiva
khiém khuyét ghép ndi tai phan ti tién mRNA
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ctia B-globin trong cac t& bao héng cau, qua dé
kich hoat biéu hién ctia B-globin. Uu diém cla
liu phap ASO nhw ghép néi chinh xac tai phan
tlr tién mRNA cla B-globin do dé (rc ché suw
biéu hién qua mirc mRNA clia B-globin; dac biét
céng nghé cla phwong phap diéu tri nay bang
thudc nén dé thwe hién hon liéu phap gen va
c6 thé dirng diéu tri bat cir khi ndo néu thay tac
dung phu khéng mong muén. Tuy nhién, nhuoc
diém cltia ASO la trong lam sang c6 hiéu qua
tac dung trong thdi gian ngén nén phai st dung
ASO dinh ky subt d&i dé duy tri hiéu qua diéu tri
bénh, hon niva cach tiép can phwong phap nay
khong thé ap dung véi cac kiéu gen khac nhau
cta B-thalassemia nhw cach thirc tiép can cia
liéu phap gen.?
. KET LUAN

Liéu phap ASO htra hen sé la gidi phai hiru
hiéu trong diéu trj hiéu qua cac bénh lién quan
t&i sw bat thwdng clia gen ma khong thé diéu tri
béng cac liéu phap diéu trj truyén théng. Trong
bénh B-thalassemia, muc dich cha diéu trj l1a
lam can bang ty 1& a/B-globin cé thé dat dwoc
béng cach diéu chinh mic dd biéu hién a-, B-
va y-globin. Liéu phap ASO da duwogc nghién
clu va thlr nghiém diéu tri hiéu qua & nguoi
bénh B-thalassemia, bdng cach s dung ASO
dé thay gen khiém khuyét, diéu chinh qua trinh
cat ndi tai phan t&r tién mRNA cla B-globin va
stra dbi dot bién gen va kich hoat mirc d6 biéu
hién ctia y-globin.34'® Tuy nhién, han ché cla
ASO nhuw tinh 6n dinh, cach thire truyén tai, loai
vecto pht hop, va liéu lwong ti wu cha axit
nucleic can dwoc danh gia va xem xét day du.
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Summary

ANTISENSE OLIGONUCLEOTIDE (ASO) THERAPY
IN TREATMENT OF B-THALASEMIA PATIENTS:
A SCOPING REVIEW

B-thalassemia is an autosomal recessive genetic disease, caused by point mutations or small
deletions in the B-globin gene that lead to a reduction or cancellation of the synthesis of the B-globin
chain, resulting in an imbalance in the ratio of the a/B-globin chain. Therefore, the ability to target
specific mutations will bring positive effects in the treatment of B-thalassemia. Nucleic acid-based
therapies including Antisense Oligonucleotides (ASO) therapy can effectively treat of patients with
B-thalassemia by ASO entering erythroblast precursor cells, moving to the nucleus and hybridized
with abnormal splicing sites to eliminate the pre-mRNA abnormal splicing pattern of B-globin. The
result of restored correct splicing is increased expression of B-globin, leading to increased amounts
of mature hemoglobin in red blood cells in B-thalassemia. ASO therapy has proven to bring many
positive results in patients with B-thalassemia, but further research is needed to ensure safety in
using and administering of ASO in treatment of patients with 3-thalassemia.

Keywords: Antisense oligonucleotide (ASO), B-thalassemia, (3-globin, treatment.
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