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Ky thuat chinh sura RHA flang " C M canh" 
)au mot thdi gian bi lu m6 bdi cong nghe chinh sifa gen CRISPR.Cas9, ky thuat chinh si(a RNA dang 

Jan lay lai Uu the. Theo da lieu iii Scopus, rieng trong nam 2019, cac nha nghien edu da xuat b̂ n 

tidn 400 bai bao ve chu de nay. Mot so cong ty dang bat dau sii dung he thong ky thuat chinh sî a 

RNA de phat trien cac phUdng phap dieu trj tiem nang cho nhOng can benh ti( di truyen d^n cap tinh, 

Ky thuM RNA dang lay lai lAi the 

Nam 2012, Thorsten Stafforst 
(Dai hgc Tubingen, Difc) da od 
budc ngoat Idn trong sU nghiep 
nghien cifu cija minh. Nlidm 
nghien cifu cua ong da phat 
hi§n ra rang, bang each lien k6t 
cac enzyme vdi cac chuoi RNA^ 
dUdc thiet ke, ed the giup thay d6i 
trinh tu cac phan tif RNA thdng 
tin (mRNA) trong eac t6 bao Ve 
ban chat, dieu nay cd the giup hg 
viet lai cac hUdng dan cho bd gen 
trong qua trinh tao ra cac protein. 
Ve mat ly thuyet, qua trinh nay 
cd the phuc vu de dieu tri nhieu 
benh, ke ca nhifng benh cd nen 
t^ng di truyen, bang each can 
thiep de thay doi sd luong hoac 
loai protein muon tao ra, Tuy vay, 
khi cdng bd ket qua nghien cUu, 
Stafforst gap r^t nhieu khd khan. 
Ket qua nghien cUu cua dng bj 
lu md bdi nhUng nghien cUu da 
dUdc cdng bo vai thang trUdc dd 
ve CRISPR-Cas9^ Vdi nhOng Uu 

Chinh siia RNA co the tao ra nhu^g thay 66i chinh xac doi vi3i RNA th5ng tin (mau 
hong). 

iAxit ribonucleic (RÎ A) la mflt phan 
tLf polyme cO ban c6 nhieu vai iro sinh hoc 
trong ma hoa, dich ma, dieu hoa, va bieu hien 
cOa gene. RNA va DNA ia cac axit nucleic, 
cung v6i lipid, prolein va cacbohydrat, tao 
thanh 4 loai phan tiJ cO sd cho mgi dang si; 
song tren trai dat. 

2CRISPR-Cas9 la phUdng phap chinh sda 
qen ph6 bien bang each diing cac protein vi 
khuan dl cat ADN, trong do mot loai protein 
CO l§n Cas9 diidc nhieu chuyen gia sinh hoc 
S^di truyen sd dung d l xoa bo, bien doi, 
Iham chl ia b6 sung DNA vao cac he thong 
s nh hoc di truygn cd ban ben trcng sinh vat 
Ingti/nammenchotcficonngL/d. 

diem cua minh, CRISPR-Cas9 
trd thanh chu de "hot" trong cac 
phdng thi nghiem ve bien d6i gen; 
da cd nhieu edng ty khdi nghiep 
dUdc sinh ra ttf viec sif dung cdng 
nghe nay de phat trien thuoc va 
phuong phap dieu tri, 

Tuy nhien sau mdt thdi gian, 
viec Ung dung cdng cu CRISPR-
Cas9 vao tri lieu da khdng de 
dang nhu mong doi ban d^u. 
Viec SLf dyng enzym Cas9 da 
kfch hoat phan Ung cua he miin 
dich va gay ra nhOng thay doi 
ngau nhien, khdng the kiem soat 
cho bd gen mot each vmh vi§n. 
NgUdc lai, ky thuat dieu chinh 
gen bang RNA cho phep cac bac 
sT lam sang chmh sifa mdt each 
tam thdi de ioai bd nhQng dot bi^n 

trong protein, lam ngUng sU san 
xuat cua protein hoac thay doi 
each chiing hoat ddng trong cac 
cd quan ngi tang va md rieng bi§t, 
bat ky loi nao xuat hi§n bdi lieu 
phap dieu tri se dUdc lam sach 
ma khdng bi ton tai mai trong bo 
gen nhU ky thuat Cas9. Chinh vl 
uu diem nay, ky thuat chinh sCfa 
RNA dang dan lay lai sU quan tam 
cua edng dong khoa hgc. Theo dO 
lieu ttf Scopus, rieng nam 2019 
da cd hdn 400 bai bao khoa hpc 
dUde cdng bd ve chu de nay. Mot 
so cdng ty dang bat dau sQ dung 
ky thuat chinh sifa gen RNA dl 
phat then cac phu,:-n p^^p dieu 
trj tiem nang cho n -̂ g (jyng 
khac nhau tU cac br - •: r̂uyen 
nhu rdi loan dUdng ,_ . ,̂ .̂ ^ ^^^ 
benh dau cap tmh. 
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Ky thu^t Ghinh siHa RNA va nhultig 
bimc Dhat trien 

Cac nha khoa hgc da nd IUc 
trong ba thap ky qua de tim hieu 
chinh xac nhijng gl ma ky thuat 
chinh sifa RNA cd the mang lai. 
SU chinh SLfa chi dien ra trdn cac 
chudi RNA ddi, ddi khi xuat hien 
trong te bao dudi dang cac yeu td 
dieu tiet, hoac virus. Mdt sd ngudi 
da suy doan rang, cae protein 
ADAR (enzyme adenosine 
deaminase hoat ddng tren RNA) 
tien hda nhu mdt su bao ve chong 
lai virus, nhung nhieu loai virus 
cd RNA chuoi ddi lai khdng bj 
anh hudng bdi cac enzyme. Viec 
chinh SLfa cd the phuc vu chifc 
nang di^u tiet, nhUng hau het cac 
md trudng thanh khdng the tao ra 
miifc protein cao can thiet cho qua 
trinh chinh sQa. 

Nha sinh hda Brenda Bass 
(Dai hpc Utah, Salt Lake, Hoa Ky) 
la mdt trong nhu'ng ngUdi dau tien 
xac djnh ADAR trong phdi ech. 
Cd cho biet khdng ai tim thay mot 
vai trd cu the cho nhu'ng thay doi 
dUdc thUc hien doi vdi cac RNA 
khdng ma hda protein, chiing 
chiem phan ldn cac phan tif dUde 
chinh SLfa. Vide chinh sCfa cd th^ 
phuc vy de bao ve cac chudi 
RNA ddi khdi sU tan cdng ciia 
mien djch. Bass nghi ngd rang 
cac ADAR chinh silfa cac ban sao 
chuoi ddi, them inosine nhu mdt 
each de ndi vdi cd the la hay de 
Chung yen. Cac enzyme dudng 
nhu cung cd vai trd trong sU phat 
trien phdi thai: nhUng con chupt 
thieu gen ADAR chet trudc khi 
sinh hoac sau khi sinh khdng bao 
lau. Dieu nay da thu hut nha sinh 
vat hpc Joshua Rosenthal (Dai 
hgc Puerto Rico, Hoa Ky). Nam 

2013, nhdm nghien cijfu ciia dng 
da tai cau true eae enzyme ADAR 
va gan chiing de hudng dan cae 
RNA lien ket vdi mot diem cy 
the trong mdt mRNA, tao ra mot 
chudi kep. Nhd dd, hg da cd the 
chinh sî a cac b^n sao trong phdi 
ech va tham chi trong cac te bao 
ngudi trong nudi cay. 

Sau mot thdi gian, nhieu yeu 
to hdi tu da khien cho nhu'ng phat 
hien cua Rosenthal va Stafforst 
dUdo cdng dong khoa hgc chu 
y. Nam 2018, Cd quan Quan ly 
thUc pham va dugc pham Hoa 
Ky (FDA) da phe duydt lieu phap 
dau tien sif dyng RNA can thiep 
(RNAi). Su chap thuan nay da md 
ra cd hgi cho cac lieu phap khac 
lien quan den tUdng tac mRNA. 
Nhieu ngudi cho rang, chinh 
si!fa RNA la mdt thay the quan 
trpng cho CRISPR. Cdng nghe 
CRISPR dang cd sUc hiit ldn, 
nhung ky thuat ehinh sifa DNA 
nay cd the gay ra eac dot bien 
ngoai mong mudn trong cac phan 
khac eua bd gen va cd the tao ra 
cac van de khdng mong ddi mdi. 

Ben canh dd, cac nha khoa 
hgc tin tudng rang viee chinh sifa 
RNA se hOu ich cho cac benh 
khdng cd ngudn gdc di truyen. 
Rosenthal hien dang sif dyng 
cac ADAR de chinh si!fa mRNA 
cho mdt gen ma hda kenh natri 
Nav1.7 - od tac dung dieu khien 
tfn hieu dau dUdc truyen den nao. 
Thay ddi vTnh vien gen Nav1.7 
thdng qua ehinh sifa DNA cd the 
loai bd cam giac dau nhung lai 
pha vd cac chifc nang can thiet 
khac eua protein trong he than 
kinh; nhung dieu chinh nd thdng 
qua ehinh sifa RNA tai cac md 
dUde chpn cd the giup giam bdt 

cam giac dau ddn trong mot thdi 
gian ma khdng od tac dung phy. 
TUdng tu, nhUng ngUdi cd dot 
bien nhat djnh trong gen PCSK9 
(gen dieu chinh cholesterol) se cd 
mifc cholesterol thap hdn va sQa 
doi PCSK9 mRNA cd the mang 
lai ldi ich tuong tU ma khdng lam 
gian doan v7nh vien cac chdc 
nang khac cua protein. Nha mien 
djch hpc Nina Papavasiliou thudc 
Trung tam Nghien cifu ung thu 
(Heidelberg, DUe) eho biet, ket 
qua nghien eUu tai Trung tam da 
cho thay chinh sQa RNA cd the la 
bien phap hieu qua de chdng lai 
sU phat trien cua cac khdi u ma 
khdng gay anh hudng tdi cac te 
bao khac. Trong mdt cdng trinh 
nghien eUu edng bd nam 2019, 
Prashant Mall (Dai hpc California, 
San Diego, Hoa Ky) va eac cdng 
sU eung da chUng minh hieu qua 
ciia viec chinh sî a RNA trong 
dieu trj can benh loan dudng cd. 

Mac du cdn rat nhieu viec phai 
lam de cdng nghe chinh sCfa RNA 
di d^n su hoan hao, song nhieu 
cdng ty trong Imh vUc chinh sifa 
DNA da tuyen bd se tap trung vao 
RNA, Thach thUc ddi vdi nganh 
cdng nghiep nay la tim ra each tdt 
nhat de dUa cac RNA dan hudng 
vao trong te bao ma khdng gay ra 
phan Ung midn dich hoac khien te 
bao bj suy gicim ^ 

Thu HLTdng 
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