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Abstract: RNA drugs are a new group of drugs that delivers RNAs or similar structures inside the
body to achieve the therapeutic effect. This is a promising direction in drug development to treat
serious and rare genetic diseases more specifically and effectively. In reality, the genetic systems
and protein synthesis processes of living organisms are extremely complex, so the development of
RNA drugs faces many difficulties. To achieve success, many different studies have been carried
out to address issues such as finding suitable RNAs, synthesizing similar RNA structures, stabilizing
RNA structures, and introducing drugs into targeted cells. Since the first RNA drug was officially
approved by the FDA (2004), 10 RNA drugs in total have been approved to date. Among them, two
vaccines, appearing at the time when much needed support to cope with the new SARS-CoV-2
variants, were developed using mMRNA technology. With these achievements, scientists can have
more confidence in the possibilities of evolving a new drug group that is more specific and effective,
which is RNA drugs. This review briefly introduces the group of drugs that use RNAs, RNA
structural analogs, and RNA biomarkers to develop novel drugs for application in the diagnosis,
prevention, and treatment of disease.
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Tém tit: Thubc RNA, 1a mot nhém thude mdi, st dung RNA hodgc cac ciu trac mo phong tuong ty
dua vao co thé cho tac dung. Day 1a mot huong phat trién thudc c6 nhiéu trlen vong dé diéu tri mot
cach dac hiéu, hiéu qua dbi véi cac bénh hiém nghéo, cac bénh do di truyén hiém gip. Trén thuc té,
hé thong di truyén va hoat dong tong hop protein cia sinh 861 vO cung phue tap, vi vay viée phat
trién thuéc RNA phai d6i mat véi nhirng kho khan 16n. De thu duoc thanh cong, rit nhiéu nghién
ctru khdc nhau da va dang dugc trién khai nham giai quyét cac noi dung nhu: tim ra cac loai RNA
thich hop dung lam thudc; cac phuwong phap tong hop cac cdu trac d6 hodc ciu tric twong tu; cac
phuong phap bién d6i dé 6n dinh cac cau tric RNA dung lam thudc; va cac phuong phap bao ché
dé dua thude vao ndi bao cho tac dung. Ké tir khi thudc RNA dau tién dugc FDA My cap phép sur
dung chinh thirc (2004), tinh dén nay da c6 10 thude da dugc chap thuén. Trong s0 d6 phai ké dén
hai loai vaccine, ra doi ding vao giai doan nhan loai can ¢6 sy hd trg cao nhit dé dwong dau véi
virus Corona chung mdi, dugc phat trién bang cong nghé mRNA. Véi cdc thanh tyu do, cic nha
khoa hoc d3 c6 thém niém tin vao cac kha nang phat trién mot nhém thuoc méi, dac hi¢u va hiéu
qué diéu tri cao, d6 1a thudc RNA. Bai téng quan ndy gi6i thiéu tom tit mot nhém thude, sir dung
chinh RNA, céc ciu triic tuwong ty va cac thong tin ctia chi du sinh hoc RNA dé phat trién cac duoc
phdm méi sir dung trong chan doan, phong bénh va diéu tri.

Tir khéa: Thubc RNA; mRNA; protein; vaccine; chan doan RNA; thudc phéan tir nho; dich tac

dung RNA.

1. Mé dau

DNA va RNA la cc phan tir mang thong tin
di truyen c6 vai tro vo cung quan trong déi voi
sinh gigi. Cung voi yeu t6 moi truong, chung
dong vai tro quyét dinh, biéu hién va duy tri cac
thudc tinh sinh hoc co ban cho mdi ca nhan, timg
dong ho va mdi loai.

Do cing tham gia voi vai trd c6 tinh quyét
dinh t6i qua trinh biéu sinh, vi thé cac nha khoa
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hoc dd dwa ra nhiéu y tudng va trién khai nhiéu
nghién ctru nham muc tiéu sir dung va tac dong
vao cac yéu tb di truyén dé cai thién va nang cao
strc khoé cho con ngudi, kiém soét cac tac nhan
gdy bénh [1-3],.. Tdi nay, y hoc da thu dugc mot
s6 thanh tyu trong hudng nay, véi khoang muoi
loai thubc RNA va nhiéu loai thudc phan tir nho
tac dong vao dich RNA di duoc cip phép sir
dung cho nguoi, dd mo ra cac con duong nghién
clru méi, o tinh kha thi va trién vong tdt, dic
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biét trong hudng phat trién thudc RNA. Mot
trong nhitng thanh tyu quan trong trong linh vuc
duoc phérn theo huéng “thuéc RNA” méi day,
phai ké dén cac loai vaccine, ra doi ding vao giai
doan nhan loai cin c¢6 sy hd trg cao nhat dé
duong dau vé6i virus Corona ching méi. Céc
vaccine nay dugc phat trién bang cong nghé
mRNA cua hang Pfizer va Moderna (t€n ghép
cuia Mode + RNA) [4].

Vi cac thanh tyu d06, cac nha khoa hoc da cé
thém niém tin vao cic kha ning phat trién mot
thé hé thuéc moi, ddc hiéu va hiéu qua diéu tri
cao, d6 1a thudc RNA. Pi va dang c6 nhiéu
nghién ciru thir nghiém 1am sang dwoc trién khai
dé danh gia tinh an toan va hiéu qua; nhiéu cai
tién vé phuong phép san xuit di duoc phat trién
dé giam chi phi va cai thién tinh 6n dinh; nhiéu
cach tiép can khac nhau di duoc dit ra dé phat
trién nhém céc thude nay.

Bai tong quan ndy gidi thiéu tom tit nhém
thudc moéi, st dung chinh RNA, cic cdu tric
tuong tu va cac thong tin cta chi du sinh hoc
RNA dé phat trién cac duoc phim méi sir dung
trong chan doan, phong bénh va diéu tri. Cac
thude phan tir nho, tac dong vao dich RNA, xin
duoc gidi thiéu vao dip khac.

2. RNA va tiém ning phat trién nhém
thuoc RNA

RNA, hay acid ribonucleic, la mdt phan tir
quan trong bac nhét véi su séng. RNA duoc tim
thdy trong moi té bao trong co thé, va dong mot
vai trd quan trong trong viéc duy tri ludng thong
tin di truyén cua sinh giéi. Trén thuc té, cac qua
trinh sinh hoc lién quan dén RNA d3 dugc dat
van dé nghién ctru tir 1au (1978) nham phat trién
cac cong nghé madi trong cham séc strc khoe.
Khic so véi DNA, RNA ¢6 cu tric sgi don, don
gian hon, dé& dang giai trinh tu va tong hop hoa
hoc, va diéu quan trong 1a tic dong vao an toan
hon so vai tac dong vao DNA.

C6 nhiéu loai RNA khac nhau, mang thong
tin va khong mang thong tin di truyén. Trong s6
d6 c6 ba loai RNA chinh la: RNA thong tin
(MRNA), RNA van chuyén (tRNA) va RNA
ribosome (rRNA). Ngoai ra con hang chuc loai

khac khong mang ma di truyén nhu: RNA vong
(circRNA), RNA nhédn nho (snRNA), RNA diéu
hoa (regulatory RNA), RNA siéu nho (miRNA),
RNA can thiép (siRNA), RNA truyén tin giai
ctiru (tmRNA), RNA dan duong (gRNA),...

Vi truong hop mRNA (messenger RNA),
phén tir nay dong mdt vai tr0 quan trong trong
qué trinh phién ma DNA. bay la qua trinh téng
hop protein trong té bao, lién quan dén viéc sao
chép thong tin di truyén c6 trong DNA thanh mot
thong diép RNA. VAo cubi qua trinh phién mé,
mRNA duoc van chuyén dén té bao chat dé hoan
thanh qué trinh tong hop. Céc protein dugc san
xuit tai ribosome cin ct trén thong tin cua
mRNA. Cac qua trinh sinh hoc, nhin chung v6
cung phirc tap, nhung c6 thé nhan thly mRNA
¢6 vai tro tryc tiép, quyét dinh d6i voi cac protein
dugc san xuat ra, co nghia 1a quyét dinh céc
thanh phéan sinh hoc va cic mo ma co thé can dé
hoat dong. Didu nay cho thay kha nang tac dong
ctia thuéc RNA 1a rat 16n, tiém ning phat trién
céc thuéc RNA 1a rat rong.

RNA ciing gitp cac phan ti sinh hoc khac
tim thdy nhau va giup mang cac protein va RNA
khac lai v6i nhau. Nhirng chire ning nay rit quan
trong trong viéc quan ly nhiéu cip do diéu hoa
gen, ban than n6 ciing quan trong ddi voi hoat
dong binh thuong cua co thé.

Do RNA c¢6 vai tro sinh hoc quan trong va
céc kha ning da dang, ciing nhu no ¢ cau tao la
mdt chudi don, thuan loi dé giai trinh tu, vi thé
n6 tré thanh mot cong cu cuc ky hitu ich trong
viéc phat trién cac cong nghé y sinh gan déy -
bao gém ca chinh sira gen CRISPR [3].

3. Cac con dwong phat trién thuéc RNA

Cho téi nay, co ba cach tiép can chinh dé
phat trién thé hé thudc RNA, d6 1a: phat trién
vaccine phong bénh theo cong ngh¢ mRNA; phat
trién cong nghé chan doan RNA; va phat trién
cac thude diéu tri RNA. Budc dau, ca ba huéng
déu da hinh thanh duoc cac co sé 1y thuyét can
thiét, d3 co nhiéu nghién ctru thyc nghiém dugc
trién khai va da c6 mot s nghién ctru 1am sang
va g dung vao thyc té diéu tri dang ghi nhén:
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3.1. Phat trién vaccine phong bénh theo céng
nghé mRNA

Céc vaccine mRNA dau tién phat trién thanh
cong va dugc FDA cip phép sir dung cho ngudi
chinh 13 hai loai dugc st dung dé bao vé co
thé chéng lai SARS-CoV-2, virus gay ra
COVID-19 [5].

Thuc té thi cdc nghién ctru va thir nghiém
1am sang vé vaccine theo cong nghé mRNA cho
cac loai virus khac va tham chi ca ung thu, da
dién ra trong hang chuc nam vira qua. Cac loai
vaccines nay dwa vao co thé mot chudi mRNA

x4c dinh, lam cho cic ribosome cua co thé biéu
hién tam thoi mot loai protein (dong vai tro
khang nguyén) cia mot virus giy bénh cy thé.
Cac mRNA va qua trinh biéu hién protein d6 la
v hai, vi sau d6 c4c phan tt mRNA ngoai lai s€
bi phan huy. Bing cach nay gitip huan luyén hé
théng mién dich cua co thé phan tmg theo cach
tao ra su bao V€ manh mé chéng lai virus do6 khi
bi xdm nhap tir bén ngoai. Vaccine cua Pfizer-
BioNTech 1a vaccine mRNA bao vé chéng lai
COVID-19 dau tién dugc FDA My cép phép st
dung rong rdi (Bang 1).

Bang 1. Vaccine mRNA dwoc FDA My phé duyét dé phong ngira virus SARS-CoV-2 [6]

Vaccine mRNA Lidu dung |Loai vaccine| Hang san xuét Tac dung N;ﬁé;ap

2 mi, cch | Al Chp phép c6
Pfizer-BioNTech COVID-19| - 00 S0 | ribonucleic | - Pfizer, Inc. va | Phong ngtra nhiém B PHED ¢
'Vaccine (Comirnaty) AA ;g Y théng tin BioNTech virus SARS-CoV-2 o
tiém bap. 12/6/2021

(MRNA)

2 mii, cach | Al Céip phép c6

Moderna COVID-19 Vaccine 4 CCh 1 rionucleic Phong ngira nhidm |~ R PHeP €0
: nhau 28 ngay, P ModernaTX, Inc. | . diéu kién:

(Spikevax) A s théng tin virus SARS-CoV-2

tiém bap. (MRNA) 29/6/2021

Vaccine tao thanh theo cong nghé nay co su
khac biét so voi con dudng phat trién vaccine
thong thuong. Céc vaccine theo cong ngh¢ trudc
day su dung virus bt hoat, cac peptid nho, hoac
cac doan protein do virus tao ra lam vai tro khang
nguyén dé dua vao co thé, giup hé théng mién
dich ghi nhé. Trong khi d6 vaccine theo cong
nghé mRNA lai sir dung chinh kha ning tong
hop protein ciia co thé dé tao ra khang nguyén
theo thong tin cia mRNA dugc dua vao trong
n6i bao. Bang cach nay c6 thé thuén loi va nhanh
chong hon khi can tao mot loai mRNA sinh
khang nguyén mai ngay trong phong thi nghiém,
thay bang phai nudi cdy cac virus dé sinh tong
hop trong cac moi truong va didu kién phirc tap,
trong mot thoi gian dai [7, 8].

C6 3 thach thirc 16n can vuot qua trong viée
nghién ctru phat trién cac vaccine mRNA la:

- Tim ra cac phan tir khang nguyén thich hop
nhit va cau traic mRNA cung cap thong tin cho
qué trinh sinh tong hop né trong té bao.

- Tong hop va bién d6i dugc mRNA do6 co
mirc d6 tinh khiét va cdu trac khong gian phu
hop, c¢6 kha ning kich hoat qua trinh sinh tong
hop protein khang nguyén trong té bao.

- Phat trién duoc dang thudc On dinh, c6 thé
dua dugc va giai phong mRNA vao ndi bao voi
hiéu suét cao, thoi gian ton tai trong co thé va té
bao thich hop. (trén thuc té cac dang thudc nay
c6 d6 6n dinh thip do cic RNA kém bén vi thé
diéu kién bao quan thudng rat kho khan - cdn bao
quan & nhiét do rat thap, c6 thé dudi -70 °C) [9].

Ca ba théch thirc nay, dang thu hiit sy quan
tdm cua cac nha khoa hoc va da hinh thanh nén
nhiéu hudng nghién ctru méi.

3.2. Phat trién cong nghé chan dodn RNA

RNA ciing dang dong mot vai tro quan trong
trong viéc phat trién cac cong nghé chan doan
moi theo tinh than nhanh hon, sém hon, chinh
xéac hon va it xAm 14n hon. Nhiéu nghién ctru vé
cac chi diu sinh hoc trong cac mau sinh thiét
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long (chi str dung mot mau nho chat long cua co
thé, chang han nhu mau) ngay cang cho thiy
bang cach xac dinh mirc d6 cua cdc RNA xac
dinh c6 thé gitip chidn doan nhidu bénh & giai
doan sém hon, chinh x4c hon (nhu ung thu, bénh
thodi hda than kinh va bénh tim mach).

Cung véi viéc giup ldy miu d& dang va it
xam l4n hon, xét nghiém nhd céac chi dau sinh
hoc RNA con ¢6 thém loi thé so véi cac xét
nghiém can sinh thiét mé va cac phwong phap

léy mau khac (nhu sinh thiét da, noi tang hodc
xuong) la it dau hon va it rai ro hon.

Su két hop cua cac chi ddu sinh hoc RNA
ciing c6 thé dugce danh gid dong thoi, cho cac
thong tin khong nhimng tin cdy hon cho chan
doén, ma tham chi ca du doan vé sy tién trién cua
bénh va tién lugng. Tuy nhién, hién tai can trién
khai cac nghién ctru quy mé 16n dé danh gia tinh
phl hop 1am sang cta cac loai cong cu chian doan
nay [10, 11].

Bang 2. Pic tinh ctia cac thude vo co, thude hitu co phén tir nho, cac thude dai phan tir protein,

va thubc RNA [3]

bic tinh Nhom thude vé co Nhém Ehuc?c hl{u co | Nhom Ehuoc d.e_u phan Nhom thuéc RNA
phén tr nhd tu protein
) ) Khoi lugng phan tir )
Khoi lugng phéan tir | Khoi lugng phéan tir | thuong 16n hon 100 | Khoi luwong phén tir
Hodé hoc thuong nho hon 200 | thuong nho hon 500 | kDa; mang dién | thuong 16n hon 7
Dalton (Da); ion hod. | Da; so nudc. duong/am/hoac trung | kDa; mang dién dm.
tinh.
- H?ip thu duoc qua | - Hép thu duoc qua _lihggégyfuggfép thu - Khong du?qc; hép thu
duong uong; duong uong; ?Phén t%(") Ch%l’ Gy | QuR duimg,uéng;
- Phan bo dén tat ca | - Phan bo dén tat ca £ M - Phan phoi rong rai
- -2 , A . . . . |trong huyét tuong | .z . .
Pac  diém | céic coquan vamo, cd | cac co quan va mo, co Sy S dén than va gan;
A PO PO hodc dich ngoai bao, L D
dugc dong | thé vao té bao; thé vao té bao; - 2 o oz, |- Di hoa chu yeu
R . . P g .. | khong thé vao té bao; . .
hoc - Thuong khong bi | - Chuyén hda boi Lo .« x| bol  cac  enzyme
O N - Di hoa chu yéu dé 2
chuyén hoa, enzyme pha | va ll; . 5 .| nuclease @€  tao
Y ST [ S tao peptit hoac acid : S
- Bai ti€t chu yéu qua | - Bai tiet chu y€u qua amin- (oligo)nucleotide;
nudc tiéu. mat va nudc tiéu. vz « - Bai tiét han ché.
- Bai tiét han ché.
Chi yéu ciac RNA,
Phan tir dich | CAc protein Chu yéu cac protein | Céc protein ngoalxcac protein (Y'
du tong hop), cac
DNA.
- Chu yéu ndi bao;
- Ngoai bao/ndi bao; | - Ngoai bao/ndi bao; | - Ngoai bao/mang; | - Phu hop hon véi
Vi tri tac | - Truc tiép’hoéc gian | - Tryc tiép,hoéc gian | - M6 hinh truce tiép | dugc dong hoc mo,
dung va tiép ¢6 moi lién hé tiép ¢6 moéi lién hé | hoac gi’én tiép duoc | trong khiq duoc luc
dugc luc hoe | dén dugc dong hoc | dén dwoc dong hoc | lién két voi  dugc hgc ¢O thé dugc lién
mau. mau. d6éng hoc mau. két voi duge dong
hoc mau.
. N Rui ro vé cac tic dung | Ruiro vé cic tic dung | Nguy co sinh mién | Nguy co sinh mién
Tinh an toan . . ) . . .
ngoai muyc tiéu. ngoai myc tiéu. dich. dich.

3.3. Phat trién thudc diéu tri RNA

3.3.1. Thuéc diéu tri RNA va trién vong

RNA ciing dang dugc str dung dé giup phat
trién céc loai thudc diéu tri méi.

Céc loai thudc trén co s6 RNA c6 thé mang
lai nhidu hira hen trong viée diéu tri cac bénh
hiém gap mot cach hiéu qua - ching han nhu
bénh Huntington. Cac loai bénh nay hién chua
¢6 cac phuong phéap diéu tri dac hiéu [12, 13].
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Thubc RNA ciing dang dugc thiét ké dé co
thé nham muc tiéu RNA va sira ddi hoac tc ché
chtre nang cia mot s6 gen hoac mot qua trinh san
Xuit protein - bao gom ca nhirng gen gay ra nhiéu
bénh va triéu chimg [14]. Trong s6 cac nghién
clru, d3 c6 nhimng thanh cong budce dau trong viéc
phét trién céc tac nhan str dung dé diéu tri virus,
bénh thoai hda than kinh, va dic biét 1a phét trién
thanh cong cac phuong phap diéu tri méi trong y
hoc c4 thé hoa (phwong phap diéu tri duoc thiét
ké dac biét cho mdi bénh nhan) [15].

Thudc can thiép RNA 12 mét linh vuc nghién
ctru khéac. Nhitng loai thudc nay 1am im lang mot
gen cu thé dé diéu tri mot tinh trang bénh [14].
Nghién ctiu vé cac loai thudc nay hién dang dugc
tién hanh d6i véi nhiéu bénh, bao gém bénh
amyloidosis (mot bénh hiém gip do tich tu
protein trong co thé) [16], rdi loan chuyén héa
porphyrin cdp tinh & gan (mét chang rdi loan
chuyén héa hiém gap) [17], va mot s6 bénh ung
thu (bao gdm ca ung thu phoi) [18].

Gan day, mot s6 nhom RNA va protein di
dugc chirng minh 12 ¢6 thé thay d6i do nhay cua
cac bénh (dic biét 1 ung thu) d6i voi lieu phap
diéu tri. Biéu d6 dan t&i két qua 1a c6 thé 1am cho
mot sb bénh ung thu it c6 kha ning khang lai cac
phuong phéap diéu tri thuong quy. Cac nghién
clru nay da chi ra la c6 thé phét trién mot ligu
phap két hop moi c6 gié tri cho cac bénh kho
chira [19, 20].

D3 ¢6 nhiéu dau tu vao phuong phap tri lidu
RNA va tién bo da dién ra nhanh chéng trong
thap ky qua. Vi cac thir nghiém 1am sang sau
rong hon (thtr nghiém tinh an toan va hiéu qua);
cai tién cac phuong phap san Xuit véi chi phi
thip va cai thién tinh 6n dinh cua ching, cé thé
hy vong s& sém xuét hién mot nhom thude hoan
toan méi, sir dung diéu tri mot s6 loai bénh lién
quan dén di truyén mot cach an toan, dic hiéu va
hiéu qua hon [12]. So véi cac nhém thude khac,
thuéc RNA cd mot sé dic diém khéc biét, duoc
trinh bay ¢ Bang 2.

3.3.2. Cdc nhém thuéc RNA

Thudc RNA da duoc dit van dé nghién ctu
phat trién tir khoang 20 nam vira qua. Téi nay da
hinh thanh dugc mot s6 co s khoa hoc vé cach

tiép can, co ché tac dung va loai RNA sir dung.
Qua qua trinh phat trién, cac huéng nghién ctiu
phét trién thuéc RNA da gitip hinh thanh duoc
cac phan nhém sau:

i) Nhdm céc soi khudn oligonucleotide
(antisense oligonucleotides- ASO): Nhom nay
str dung céc oligonucleotide mach don, tong hop
héa hoc, dé tc ché su biéu hién gen muc tiéu
théng qua bo sung céc cip co so voi mMRNA:;

ii) Nném cac RNA can thiép nho (small
interfering RNAs): Nhom ndy c6 co ché tac dung
nho cong ngh¢ can thiép RNA (RNAI), vdi RNA
soi d6i (dsRNAs), thuong dugc sir dung dé loai
b6 biéu hién gen muc tidéu mot cach hidu qua va
chon loc;

iii) Nhdm cac RNA siéu nho (microRNAS):
MicroRNA la mot siéu ho cua cac ncRNA nho
khéng ma héa (ncRNA), co ngudn gbe tir bd gen,
chi phéi qua trinh phién ma;

iv) Nhom cac RNA aptamer (1a mét soi don
oligonucleotide c6 cu traic RNA): Sir dung céac
RNA aptamer c6 thé lién két véi nhiéu loai muc
tiéu phan tir, bao gom protein, peptit, DNA,
RNA, céac phan tir nho, va cac ion, cé ai luc va
d6 ddc hiéu cao. Khi lién két v6i protein dich,
RNA aptamer hoat dong nhu khang thé acid
nucleic hodc chit (rc ché hoa hoc dé diéu chinh
chtrc ndng ctia protein dé kiém soat bénh tat;

v) Nhém cdc mRNA: Messenger RNA la
mdt phan tir RNA soi don bd sung cho mot trong
cac chudi DNA cua gen. Nhom nay st dung
mRNA nhu mdt thude hia hen nhiéu tac dung
tiém nang tot, dic biét dé phat trién vaccine, liéu
phap thay thé protein, lidu phap khang the dé
diéu tri nhiéu loai bénh cua nguoi, bao gbm ca
nhiém trung, ung thu va rdi loan di truyén;

vi) Nhém cac RNA dan duong (guide
RNAs): Cac RNA dan duong (gRNA) 1a mot
doan RNA co chic ning dan duong cho céac
enzyme nhim muc tiéu RNA hoic DNA, ma
ching tao thanh phic hop. Thong thuong, cac
enzyme nay s& xo6a, chén hoic thay déi RNA
hodac DNA muc tiéu. Chung c6 thé dugc thiét ké
dé sir dung cho viéc chinh stra c6 muc tiéu.

vii) Nhom str dung cac dang RNA khac: Co
nhiéu nghién ctru dé phat trién cac dang RNA
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khac nhau dé 1am thudc (vi du nhu str dung RNA
dang cdp téc ngin (shRNA), RNA ribozyme
hoac xtc tac (ribozymes hoac catalytic RNAS),
RNA vong (circular RNAS) nham muc tiéu lam
im lang gen. Nhdm cac RNA vong (circRNA) la
mot nhém 16n, méi duoc nghién ciru nhidu, co
nhiéu tiém ning ing dung trong nghién ctru phat
trién thude va 1am chi dau chan doan. Do c6 cdu

7

truc vong, vi thé nhom nay co uu diém 1a bén hon
trong dich sinh hoc so v&i cac ciu tric thang.
Mic du cac nghién ctru dd dua ra nhiéu
nguyén tic dé phat trién thudc trén co s& RNA
dé kiém soat tat ca cc loai bénh tiém an, nhung
t6i nay méi chi c6 10 loai thuéc RNA dugc FDA
M§¥ chap thudn, trong d6 c6 2 vaccine cong nghé
mRNA (Bang 1), va 8 thudc khac dugc trinh bay

o Bang 3.

Bang 3. Thubc RNA duoc FDA My phé duyét dé diéu tri cac bénh ¢ ngudi [3].

Thuoc RNA Licu dqng, cach Céu trac hoé hoc Co ché tac dung Piéu tri bénh Nam’cap

ding phep

becantanih | Aptamer: PEG | Chit di Khing chon loc | " SX8LE AT

gap 0,3 mg mdi 6 tudn; | hoa; khdi luong | VEGF (165 isoform); | {48 lach
(aptamer) a2 N PO mau trong thodi héa| 2004
tiém ndi nhan. | phan ti (KLPT) | chong sinh mach trong ..z o ¥ 7.
50 kDa mit diém vang lién quan
' ) dén tuoi).

Mipomersen . Lién két chon loc vg’)ri HOFH (tan 2013
P 200 mg mdi tudn; [Gapmer; KLPT {ApoB- 100 mRNA dé tc '€ |(Ding luu
(ASO) " o £ . ~ | cholesterol mau gia | A

tiém dudi da. 7,6 kDa. qhe qua trinh dich ma dinh dne h tir) hanh vao
tong hgp ApoB ¢ gan. & hop ). 2018)
PMO Lién két c6 chon loc véi
. 2 (phosphorodiami exon 51 ciia tién mRNA N
Eteplirsen 30m}g/kg;the .tAr ONE | date morpholino | dystrophin dé thay doi sy DMD (loan dudng
(ASO) moi tuan; ti€ém I . A ax g, z CO). 2016
truyén tinh mach oligomers); [lién két, dan dén san xuat
| KLPT ~10,3 dystrophin protein co
kDa. chirc nang.
pmepiibisin] ki oo oe v
Nusinersen ’ X . ImRNA SMN2 dé¢ thay d6i| SMA (teo co cot
mg trong 30 ngay. |(phosphorothioat| ", . Looax g %
(ASO) . f . qua trinh noi, dan dén san song) 2016
Duy tri: 12 mg ctr | €); KLPT ~7,5 £ . .
, N xuat protein SMN co
sau 4 thang mot kDa. A x: aX o
A ea > A chiéu dai day du.
lan;Tiém tuy song.
2 hATTR
0.3 me /kg the m'm;g amyloidosis (Mot
(Khoi lugng cor the , loai bénh hiém g3
Patisiran <100 kg) hoac 30 | . . Lién két c6 chon loc voi a1 benh hiem sap
. Z: SiRNA; TLPT ~ o do dot bien di
(SIRNA) mg (Khoi lugng co MRNA TTR dé giam san A 2018
7 % 14,3 kDa. Z . . truyén trong gen
thé >100 kg) moi 3 xuat protein TTR & gan. :
AL A transthyretin
tuan; ti€ém truyen (TTR))
tinh mach. '
) hATTR
Inotersen L Lién ket c6 chon loc véi amyloidosi§ (Mot
(ASO) 284 mg moi tuan; |[Gapmer; KLPT {mRNA TTR d¢ gay ra su | loai bénh hig”:m gap 2018
tiém dudi da. 7,2 kDa. phan hiy mRNA va giam|  do 46t bién di
sén xuat protein. truyen trong gen
transthyretin (TTR).
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2,5 mg/kg thé trong
moi thang; tiém dudi
da.

Givosiran

(SIRNA) 16,3 kDa.

[SIRNA; KLPT ~

Lién két c6 chon loc véi
mRNA ALASI cua gan,
dan dén sy phan huy
MRNA ALASL1 thong qua
su can thiép cia RNA.

AHP (viém gan ‘cé'p
tinh do di truyén
hiem gap).

2019

30 mg/kg thé trong
moi tuan truyen tinh|
mach.

PMO; KLPT ~
8,6 kDa.

Golodirsen

Lién két c6 chon loc véi
exon 53 cua pre-mRNA
dystrophin d¢ thay doi su
lién két, dan dén san xuét
dystrophin protein co
chirc nang ¢ nhitng bénh
nhan c6 dot bién gen co
thé thich nghi véi viéc bo

DMD (loan dudng
CO).

2019

qua exon 53.

4. Cac vén dé dit ra trong phat trién thuéc RNA

Cac loai thuéc RNA déu c6 mot sb dic diém
chung nhu:

- Pugc thiét ké dé dua vao nodi bao cho
tac dung.

- Ban than cac tac nhan diéu tri d6 khong 6n
dinh va khong thé tw vuot qua mang dé vao noi
bao (khic so v6i cac thubc phéan tir nhod va cac
thudc protein khac).

- Kha nang tac dung chon loc cao dbi voi cac
dich kho dat duoc.

- RNA ngoai sinh thuong duge nhan biét boi
té bao va hé thdng mién dich, c6 thé din dén dap
tmg mién dich cap tinh, gy hoi ching giai
phong cytokine, hoac thdm chi nghiém trong hon
1a bio cytokine. Do d6, phat trién thanh cong
thudc RNA an toan va hiéu qua cao 1a thach thirc
16n [3].

Mot s6 van dé dit ra khi nghién ciru phat
trién thuéc RNA gdm:

4.1. Lua chon cdu tric RNA

Lwa chon dugc cac ciu traic RNA co ban
(chat dan duong) cho tac dung diéu tri mong
mudn 1a bude quan trong cua qua trinh phat trién
thudc RNA. Tlep theo can thuc hién céc bién ddi
héa hoc thich hop dé thu duoc cac céu tric co dic
tinh phtt hop, cho cac budc nghién ciru tiép theo.

Ban chat hoa hoc cua cac phan tir RNA lam
cho chiing rit nhay cam véi cac loai enzyme nhur
RNase pho bién. Chinh vi thé hau hét déu sir

dung cac ciu tric tuong tu tong hop hodc cac
RNA bién ddi hoa hoc dé phat trién thudc RNA.
Nhiéu phuong phép bién d6i héa hoc khac nhau
d3 duoc tmg dung dé ting cudng su 6n dinh, ting
d6 bén véi enzyme RNase va di gitp phat trién
thanh cong céac loai thuéc RNA kich thudc nho
nhu ASO, siRNA, miRNA va aptamers da dugc
FDA My cap phép. Trong sé cac bién ddi hoa
hoc, PEG hoa (PEGylation), la mét ky thuét hay
dugc sir dung dé phat trién cac thude proteine va
RNA [3, 21].

Mot van dé nira 13 can phat trién dugc cac
phuong phap tong hop céc cau traic RNA di lya
chon & qui mo6 1én. Noi dung nay dong vai tro
quyét dinh su thanh cong & giai doan mé rong
qui md (scale- up) cho tng dung thyuc té. Khac
v6i cac cAu trac phan tir nho, bén canh cac tap
chat, viéc dam bao ciu truc khong gian ciia cac
phan tir RNA ciing 1a mot vin dé quan trong va
phirc tap va 1a mot noi dung 16n can dit ra dé
kiém soat.

4.2. Dang bao ché thuéc RNA

Dang bao ché thubc RNA ciing la mot thach
thirc 16n trong qué trinh phat trién. Voi cac dic
diém chung da néu trén day, dang bao ché thudc
RNA can dam bao mot s yéu cau nhu:

- Bdo v¢€ RNA tranh bi phan huy boi RNase
trong huyét thanh.

- Pua dugc cac cau tric RNA vugt qua mang
dé vao nodi bao.
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- Giai phong da luong RNA tai cac muc tiéu
can tiép can dé cho tac dung theo mong mudn.

Nhiéu nghién ctru vé cac dang bao ché khac
nhau di dugc trién khai dé phat trién thuéc RNA.
Céc hudng do6 c6 thé ké dén nhu:

+ Str dung cac tac nhan van chuyén tich cuec,
nhu vector virus, DNA tai t6 hop (pDNA) hoic
té bao nguyén ven.

+ Bao ché dudi dang cac ciu trac nano voi
cac vat liéu co6 tinh tuong hop sinh hoc cao nhu
lipid, cac ta dwoc twong tu thanh phan mang té
bao, cac loai polymer. Cac nghién ctru cho théy
sir dung polyme va lipid mang dién duong c6 thé
tao lién ket tinh dién v6i RNA gitp cho thudc co
dic tinh tot hon vé d6 on dinh. Dang thude tiém
nano lipid rn 1a mot dang c6 nhiéu uu diém va
d3 Gmg dung dé phat trién thanh cong voi mot s6
thudc RNA (trong d6 c6 céc vaccine mRNA) [3].

4.3. Phwong phdp phan tich, danh gid thuéc RNA

Phat trién thanh cong cac phuong phap phan
tich, danh gia RNA, phan tich dap tng sinh hoc
tin cdy 1a then chét dé tiéu chuan hoa, dam bao
chat luong, danh gia d6 6n dinh, nghién ctru thir
nghi€ém lam sang trong qua trinh nghién ctru va
phat trién.

No6i dung nay thuong dugc thuc hién theo
cac hudng dan vé cac phuong phap phén tich
chung va phan tich sinh hoc néi riéng, dac biét
cht ¥ cac khuyén nghi cu thé cho RNA. Viéc
phat trién duoc phuong phap chinh xac dé phan
tich dinh lugng thudc RNA tai muc tiéu tac dung
trong cac mau sinh hoc 1 hét sic can thiét dé
danh gia sinh kha dung tai dich cta thudc.

Hai nhém phuong phap chinh thuong dugc
sir dung dé phan tich va danh gia thuéc RNA,
do la:

+ Cac phuong phap sinh hoc: dua trén su
lai ghép.

+ Cac phuong phap ly- hoa: cac phuong
phap sic ky [3].

4.4, Tinh ddc hiéu va tinh an toan ciia thuéc RNA

Ciing nhu cac nhém thude khéc, sy twong tac
gitra thudc va dich muc tiéu la quyét dinh, khdng
chi tao ra cac tac dung diéu tri dac hiéu mong

mudn, c¢6 chon loc ma con tranh céc tac dung
phu, céc tic dung khong mong mudbn khac.

Mot van d& 16n can xem xét 13 phan tmg phu
lién quan dén su kich hoat hé thé)ng mién dich do
RNA ngoai sinh gdy ra. Phan tng nay co lién
quan dén céu tric RNA va mirc liéu can sir dyng.
Pay thuong 13 nguyén nhan gy ra that bai cua
nhiéu thudc RNA trong qua trinh nghién ctru thir
nghiém 1am sang [3].

5. Két luan

Pi va dang c6 nhiéu nghién ctru nham phat
trién thuéc RNA, hinh thanh mdt phuong phap
diéu tri méi, tri liéu RNA. Nhiéu tién bo da dat
dugc trong thoi gian qua, trong d6 c6 nhiing
thanh tiu rit quan trong, giup bao vé stc khoe
hang ty nguoi trude dai dich COVID-19
(vaccine cong nghé mRNA). Nhiéu nghién ciru
thir nghiém 1am sang toan dién hon da va dang
duoc trién khai (thir nghiém tinh an toan va hiéu
qua), nhiéu huong cai tién cac phuong phap san
Xudt va blen doi RNA v6i chi phi thap hon va cai
thién tinh 6n dinh t6t hon. V&i toc do phat trién
nhanh chong ctia khoa hoc cong nghé nhu hién
nay, chic chin s& sém thiy su phat trién manh
mé cua cac cong nghé nay, gidp hinh thanh thém
mot nhom thudc méi, ky thuat xét nghiém méi
dé dua vao sir dung trong chim séc strc khoe.
Vi cac bénh nhidm virus, cac bénh hiém gap,
c4c bénh hiém nghéo s& c6 thém hy vong vao liéu
phat RNA vai tinh dac hiéu, an toan va hiéu qua
diéu tri cao hon. Céc k¥ thuat xét nghiém moi,
dua trén cac chi ddu RNA chic chin s& duoc
trién khai vao thuc tién sém v&i cac thudc
tinh an toan va thuin loi hon, chinh xac hon va
nhanh hon.
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