Tap chi Cong nghé Sinh hoc 5(3): 265-275, 2007

BAI TONG QUAN

CONG NGHE CAN THIEP RNA (RNAi) GAY BAT HOAT GEN VA TIEM NANG UNG

DUNG TO LON

P43 Ning Vinh
Vién Di truyén Nong nghiép

TOM TAT

Cong nghé RNAi giy bét hoat gen 13 mot cong nghé manh mé va 14 co ché didu khién hoat héa gen phé
bién & cac co thé séng nhan thuc. RNAI 12 qua trinh 1m cAm gen mdt cach diic thi, né chi 1am bax hoat mét
gen (gen dich) c6 nhiing trinh tir tuong dong véi cac téc nhin gay bt hoat gen (céc soi RNA ngén khoang
21 - 27 nucleotide). RNAi c6 thé tham gia diéu khién hoat héa gen & giai doan phién ma gen (ngn can sinh
téng hgp RNA) ho#ic & giai doan sau _phién mi (phan hity mRNA va lam tri¢t ti€u sinh téng hgp protein).
Céc nha khoa hoc dd tao ra nhimg tién b6 k¥ thudt dang kinh ngac trong vigc kidm so4t biéu hién gen va
sinh téng hop protein & nhiéu loai sinh vit khac nhau véi viéc sit dung cong nghé RNAI dang kep téc
(hairpin RNA1) Nhimg ddc diém co ban cia cong ngh¢ RNAI [&: ¢6 tinh dic thu cao, dﬁy sirc manh va higu
qué (chi cAn mét vai phén tr dSRNA trong mdt té bao 12 dit d& gdy bét hoat gen), rit nhay cam (phan img
nhanh v manh d8i véi cac RNA xdm nhiém nhu virus), c6 thé 1am bat hoat gen & céc giai doan phét trién
khéc nhau ciia ca thé va & mitc 49 nhét dinh con c6 thé truyén tir thé hé ndy sang thé h¢ khéc, tir m6 nay
sang md khac nhur kiéu "di cin". Trong khubn khé bai bdo ndy, ching t5i phan tich trién vong to 1én cia
cOng nghé RNAI trong nghién ciru co bin (xéc dinh chirc niing gen trong cdc chuong trinh genome) va céc
Uimg dung khac nhau trong finh vire cong nghé sinh hoc (kiém soat bénh virus, tao co thé séng chuyén gen,
san xuit sinh duoc va tri liéu 381 voi cac bénh hidm nghio nhu ung thu, AIDS...).

Tir khoa: RNA interference, hairpin RNA, dsRNA, siRNA, miRNA, TGS (Transcriptional (ene
Silencing), PTGS (Post- Transcriptional Gene Silencing)

M3 DAU

Céng nghé gay bét hoat gen (RNA interference -
RNAI), la mét céng nghé mdi manh mE, chi cAn mit
vai phin tir RNA s¢i kép (dsRNA) trong mét té bao
cling dii ¢ phén hiy cic mRNA ctia mdt gen dic
thi, Két qua thirc nghiém cho thdy céng nghé RNAi
c¢6 thé cho phép gdy bét hoat gen mdt cach hidu qua
& bét ki co thé séng nhan thyc nao. Theo mdt s6 bao
céo thi cong nghé nay 6 thé c6 hiéu qua hon cong
nghé gen dbi nghia (antisense) khoang 1000 lin
(Archana, 2003). Dya trén céc thanh tyru cia chuong
trinh Genomics, trinh tw ciia hdu hét cac gen quan
trong déu c6 thé dirge x4c dinh, tir d6 ngudi ta c6 thé
thiét ké cdc dsRNA tuong ddng dé gay bét hoat moi
gen dich. Cong nghé RNAi c6 thé tao ra cufc cich
mang trong nghién ciru y sinh va chita bénh, Y nghia
khoa hoc va tiém ning img dyng to lén cla cong
nghé RNAi da dugc rit nhlgu tac gia d& cap, ho goi
day 1a "mdt cong nghé diy uy lyc”, "cufic cich mang
RNAIi” (Archana, 2003; Ajit, 2007). Y nghia cia
phat minh ¢dng nghé¢ RNAIi di dugc ddnh gia cao

théng qua vige trao gidi thuéng Nobel cho 2 nha
khoa hoc My Fire va Mello hdi thang 10 nam 2006
do ho da xuit ban cong trinh nghién cru 44t pha vé
co ché gy bat hoat gen bai RNAI trén tap chi Nature
nim 1998 (Fire et ai., 1998).

PHAT MINH VAI TRO CUA RNA TRONG DIEU
KHIEN HOAT HOA CUA GEN

Sidney Altman va Thomas Cech dugc trac gidi
Nobel nam 1989 do phat hign ra RNA c6 kha ning
hoat ddng nhur mot chit xac tic (catalyst) va cac
enzyme c6 ban chit RNA dugc goi céc ribo
Phét minh ndy mé ra quan ni€ém hodn toan mgi vé vai
trd cia RNA. Quan didm truée dé cho ring RNA chi
déng vai trd trung gian gifta DNA va protein. Céc
nghién ctru sau 46 cho thiy RNA c6 thé ty xic tac dé
ty sao chép va tdng hop cac phin tir RNA khac. Kham
pha d6 da din dén y tuéng cho ring RNA 1 vit liéu
di truy&n dAu tién trén trai dat. Hién nay khoa hoc d3
khing dinh ring ribosomal RNA xiic thc tao lién két
peptide gifta cdc amino acid trong qué trinh djch mi.
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Phét hién sau d6 con cho thdy RNA khéng chi nhu
chét xtic thc, ma con dong vai trd quan trong hon nita
trong didu khién biéu hién gen.

Mot s6 lugng 16n cac phin tir RNA nhé khéng
déng vai tro nhu ma di truyén ma lién két véi protein
dé tao ra cic phirc hop goi 12 ribonucleoprotein
(RNP). Cac ribonucleoprotein (RNP} anh hudng truc
tiép 1én cac qua trinh phién m3 (transcription), dich
mi (translation), nhin ban DNA va cdu tric nhiém
sic thé (vi du gdy xoin sgi nhiém sic thé).

Trong nhimg nam diu cia thap ky 1980, ngudi
ta d2 phat hién thdy cdc phin tir RNA nhé (dai
khoang 100 nucleotide) trong vi khuén Escherichia
coli ¢6 thé bam vao cac trinh tu tuong déng trong
mRNA va ¢ ché dich ma Mizuno ef af., 1984,
Nordstrom, Wagner, 1994). Ngay nay, di biét
khoang 25 trudmg hop trinh tr RNA dbi nghia
(antiense RNA) diéu tiét qua trinh dich ma trong £
coli (Gottesman, 2004). Sy diéu hoa qua trinh dich
mi bdi antiense RNA ciing x4y ra trong sinh vt
nhin chudn nhu d3 dugc minh hoa nam 1993 cho
thdy vai trd cla antisense RNA quy dinh sy phét
trién ciia tuyén tring Caenorhabditis elegans (Lee et
al., 1993; Wightman ef al., 1993).

Két qua nghién ciru vao nhitng nam 1990 cho
thdy ring mét gen dugc bién nap vao genome (mjt
gen chuyén) ¢6 thé kim ham biéu hién cita gen twong
tir v&i nod & trong ¢y (gen ndi sinh), hodic nhiéu copy
khac nhau cia mdt gen chuyen trong ciy chuyén gen
ciing gy nén sy e ché bidu hién gen. Hién tugng nay
duge goi 1a dong kim ham gen (Van der Krol er al,
1990; Napoli ez al., 1990). Su bit hoat ciia gen c6 thé
xdy ra & mirc dg phién méd (transcriptional gene
silencing TGS) do methyl héa céc trinh tr gen
(Matzke et al., 1989; Wassenegger ef al., 1994) va hdu
phién ma (post-transcriptional gene silencing PTGS)
{Napoli et al., 1990; Van der Krol et al., 1990; Smith
et al, 1990: de Carvalho er af., 1992; van Blokland et

, 1994). Hién twong bét hoat gen hiu phién ma
(PTGS) tuomg tur nhu & thue vét ciing duge phat hién
& ndm men Neurospora carassa, goi ld gene quelling
(kim hdm gen) (Romano, Macino, 1992),

Phén tich sy xdm nhiém cta virus trong cdy lam
sang to hon co ché bit hoat gen sau phién ma PTGS
(Lindbo et al., 1993; Dougherty ef al., 1995).

PHAT MINH CUA ANDREW FIRE VA CRAIG
MELLO

Fire va Mello da xufit ban céng trinh nghién ciru
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d6t phé cila ho vé co ché giy bit hoat gen bai cac
RNA ngin, soi kép va dat tén cho cong nghé méi
nay la RNA interference (RNAi) trong tap chi
Nature nim 1998 (Fire ef al., 1998). B&i vl ca sense
vi antisense RNA déu cé thé gay b4t hoat gen, nén
nhém tac gia ndy cho ring co ché gdy bt hoat gen s&
khéng chi 13 sy bit ciip cia antisense RNA ddi véi
mRNA (nhu & vi khuén) va ho d& dua ra khai niém
RNA interference cho mdt co ché chua duoe biét
dén. Fire va Mello (1998) da trinh bay mét sb két
ludn rit ra tir nghién ciru nhu sau:

Chi c6 RNA s¢i kép (dsRNA) ¢6 kha ning giy
bét hoat gen mét cach higu qua, RNA sgi don (sense
hofic antisense RNA) chi ¢6 kha nang gdy bit hoat
yéu hosc khéng cé kha nang gay bat hoat gen.

dsRNA gay bét hoat mét cach rat dic thi, né chi
phin hiy mdt phén tir mRNA c6 céc trinh ty tuong
dong vdi no, cac phan tr mRNA khac khéng bi anh
hiréng,

Cac sgi dsRNA chi c6 kha ning gdy bét hoat gen
khi ¢6 trinh tu trong ddng voi mRNA di thanh thuc
(mature RNA) (ttrc 1a mRNA d3 & ngoai té bao chit
va khéng con mang cdc trinh ty intron); Céc trinh tu
RNA tuong ddng voi intron hofic promoter déu
khong c6 tac dung. Diéu nay cho thdy dsRNA giy
bat hoat gen & giai doan sau phién m# (post-
transcriptional gene silencing) va xay ra & té bao
chét.

Phan tir mRNA dich bién mét, chimg 6 no d bi
phén hiy.

Chi cdn mét vai phan tir dsRNA trong mét té
bao 12 di ¢ hoan thanh qua trinh phan hiy mRNA.
Diéu ndy chimg td dsRNA da dugc nhén ban va tac
dung nhir mét tac nhén xuc téc.

Tac dbng cha dsRNA c¢6 thé dugc lan rhng tr
mb nay sang md khac va thdm chi duoc truyén téi
cac thé hé sau. Pidu ndy chimg t6 kha niang lan
truyén, "di can" gitta cac té bao.

Fire va Mello cho ring c6 thé giai thich hién
tuong "ddng wrc ché - co- suppression" d3 dugc phat
hién & cay tréng (post-transcriptional gene silencing-
PTGS) bing co ché RNAi. Ho di gia thiét rang
dsRNA c6 thé duge co thé sdng sir dyng dé lam bit
hoat cdc gen trong céc qué trinh sinh i va trao ddi
chét. Sau céng b cia Fire va Mello (1998), RNA
interference (RNAi) di duge gidi khoa hoc va cong
nghiép dic biét quan tim va duge hidu 1a co ché lam
cAm gen (gene silencing) hay gy bit hoat gen mdt
cach ddc thi béi RNA ngin c6 céc trinh ty tuong



Tap chi Céng nghé Sinh hoc 5(3); 265-275, 2007

dbng voi mRNA. Ciing trong nim 1998, nhém
nghién ciru cta Fire va ddng tac gia (Montgomery et
al.,, 1998) di chimg minh ring mRNA la muc tiéu
coa dsRNA (nhdn biét qua s¢i twong ddng) va
mRNA muc tiéu bj phian hiay truée khi dich m3
(truéc khi xay ra téng hop protein - before
translation). Trong bai bdo, ho dé chi ra kha ning
RNAi c6 thé 1a "m6t chién lugc” cia cac sinh vét
chéng lai virus.

Sau do, hién trgng RNAI dd duge phat hién ¢
nhiéu sinh vat khac nhu rudi gidm, thue vét va cac
dong vit khac nhau (Tuschl et al., 1999). Hang loat
cic cong bé tiép theo da chimg minh RNAI 14 co ché
didu khién hoat hoa gen & hiu hét cic sinh vit nhén
chudn. RNAi ¢6 thé gay knock out (Iam mét hoan
toan biéu hién cita mot gen) hodc knock down (lam
giam hoat hoa gen tuy trudmg hop).

CO CHE HOAT PONG CUA RNAI

Mot s¢gi RNA kép co chfiéu dai khoang vai trim bp
(cdp nucleotide) duge cit badi enzyme dicer + ATP

Cac soi siRNA kép ngin (small interfering RNA)
cotir2l-23 bp

|

Enzym RNA induced silencing complex (RISC) +

ATP mé xo#in siRNA kép. siRNA sgi don bam vao

mRNA dich ¢6 trinh ty twong ddng véi né va phan
huy mRNA

'

RNA dependent RNA polymerase (RARP)

'

Nhén siRNA méi
(Thee Hutvagner, Zamore, 2002)

Nghién ciu hoa sinh RNAi & rudi giam cho thiy
RNA soi kép (dsRNA) dd duge phén cit thanh cac
doan dsRNA ngin gbm 21 - 23 nucleotide (Tuschl et
al, 1999). Ho cho ring cdc phan tr dsRNA ngin
(siRNA - small interfering RNA) dong vai trd phén
hily mRNA. Sau d6, nhém Fire va Mello (Parrish et
al., 2000) da xac minh ring dsRNA dai da dugc cit
thanh doan RNA ngin (khoang 25 nucleotide) va
tiép theo siRNA gy ra su phian hiy mRNA thong
qua viéc bit cap véi mRNA.

Qu4 trinh RNAi bao gdm céc buédce: RNA sgi
kép (dsRNA) bi cit thanh nhimg manh nhé (siRNA)
boi mét endonuclease ng 14 dicer. Sau 46, sgn kép
ngin lai dugc mé soén @ tao ra 2 s¢i don ngin va
mét trong 2 sgi d6 12 soi antisense (s¢i d6i nghfa).
Soi antisense ngin (siRNA) duoc nap vao phirc hop
RISC va antisense RNA trong phic hgp RISC nay
bit ciip v6i mRNA bing lién két twong ddng giira
cac base. Tiép theo RISC s& phan hdy mRNA.

Mt sb enzyme quan trong tham gia trong qua
trink giy bit hoat gen

Dicer 1a mét ribonuclease 1II gibng nhu
nuclease, dugc minh hoa 1a chju trch nhiém cho qué
trinh cit dsRNA thanh cac doan ngin RNA
{Bernstein et al., 2001).

RISC 12 mét t§ hop phirc tap chira it nhat mot
protein ho argonaute hoat déng nhu mot
endonuclease va c¢6 vai trd cit mRNA. Kha ning
tuong tic cua phirc RISC véi DNA (gen) hofic véi
mRNA phy thudc vao sy tuong dong gitta siRNA
vdi DNA (gen) hodc gitra siRNA vdi mRNA. Khi
tuong tac véi DNA, RISC methyl héa DNA va bién
ddi histone, dén dén ngin can khéi dong phién ma.
Khi twong tic véi mRNA, RISC tao tin hiéu dé
RNase phén hiy mRNA.

Enzyme tong hgp RNA trén khudn RNA (RNA
dependent RNA polymerase-RdRp): trong mot )
sinh vét, dic biét 1a ciy trdng, giun trdn, ndm, mét
RNA- polymerase phy thugc RNA (RNA dependent
RNA polymerase (RJRP) déng vai trd quan trong
trong tao nén céc sgi dsRNA, nhén ban cac s¢i
siRNA hofic miRNA (Cogoni, Macino, 1999).

RNAi con tham gia kiém soat hoat hoa gen &
giai doan phién ma (TGS - transcriptional gene
silencing), cdc phén fr siRNA ngin can phién mj,
khéng ché sb luong phan tir mRNA. Co ché niy xay
ra trong nhén va dich chiu tic dong 13 DNA, gen
(Matzke et al., 2004; Huettcl e al., 2007). M6t vai
enzyme tham gia qua trinh ndy d4 dugc phét hién:

Enzyme methyl hoa DNA (DNA
methyltransferase) gin nhém methy! vao cytosine
(C) ngén can qua trinh phién ma.

Enzyme bién d&i cdc nhém chirc cia protein
(histone) ndm trong 151 nucleosome. Vi dy nhu gin
thém nhém methyl hosic khir nhém acetyl & mét sb
amino acid dic biét trén protein histone lam thay dbi
chu tric khéng gian cia sgi nhiém sic, lam soi
nhim sic cudn chit, ngan can phién ma.
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Nhu vy, chi trong vong vai nim mdt luong
thong tin 16n vé qua trinh RNAI va céc enzyme, td
hop protein ¢6 lién quan d4 duge tich Ifly. Ngudi ta
da chi ra ring & t& bao clia sinh vit nhin thuc RNAi
14 mt bd méy sinh héa quan trong déng vai tro didu
hoa hoat héa gen va bao vé co thé (Hannon, 2002;
Mello, Conte, 2004; Meister, Tuschl, 2004;
Hammond, 2005).

Waterhouse va dong tac gia (1998) da phat hign
thdy hién twgng PTGS & cdy trong va khda nang
khang virus cila ching dugc gy ra bdi dsRNA. Hién
tugng bét hoat gen sau dich ma trong ciy ¢é tuong
quan v&i cic phén tir RNA nhé (mdi phin tir c6
chidu dai khoang 21- 25 nucleotide). Trong quin thé
cdc phin tit RNA nho c6 ca cic trinh tir sense va
antisense RNA (Hamilton, Baulcombe, 1999),

TOM TAT MOT SO PAC TINH CUA CONG
NGHE RNAi

_ RNA sgi kép la téc nhén gy ra hién tugng lam
bat hoat gen manh hon 1a RNA d6i nghfa s¢i don
(single-stranded antisense RNA).

Cé tinh dic hiéu rt cao, chi lam bt hoat cic
mRNA c¢6 céc trinh ty tuong dong,

C6 higu qua cao va manh, chi cin mét vai phén
tir RNA sgi kép 14 di dé gay bat hoat gen ciia t€ bao
hodic virus.

C6 thé lam cAm gen & cac giai doan phat trién
khac nhau ciia ca thé hojc cdc bude khac nhau trong
qué trinh sinh hoa va phan héa té bao va mé.

Cé thé 1am bét hoat ca nhém gen

~ C6 thé dich chuyén tir té bao ndy, m6 ndy sang
té bao khéc, mo khac trong mdi ¢4 thé va thdm chi tir
thé h¢ nay sang thé hé khac

C6 thé gy bat hoat gen & 2 giai doan khac nhau
cna biéu hién gen (Giai doan phién mi (TGS) va giai
doan sau phién ma (PTGS).

) Tim quan trong cia co ché RNAi didu khiér;
bi€u hién gen va img dung cong ngh¢ RNAI ¢6 thé
durge thng hop nhu sau:

RNAi kim ham téng hop protein va diéu hoa sy
phit trién cia co thé sinh vit

RNA ngén (short RNA) hay 1a RNA nhé (small

RNA) giy bit hoat gen, viét tit 12 siRNA 1a nhém
cic phan tir nucleotide sgi kép cé d§ dai vao khoang
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21 - 25 nt, dong vai trd quan trong trong gay bét hoat
gen, trong d6 gdm chic nang phin hiy mRNA,
methyl héa DNA, gy bt hoat cic gen nhay va gly
bat hoat gen cuia c4c virus thdm nhép vao té bao. Cho
dén nay, da sb cac siRNA dugc cong bd c6 ngudn
gfic ngoai sinh, tire 14 c6 ngudn gdc tir bén ngoai dua
vio té bao va co thé sbng qua cac con dudmg khac
nhau (biing tiém hoic c6 ngudn gdc tir cac gen RNAI
chuyén tir bén ngoai vao co thé). SIRNA néi sinh ¥in
dlu tién dugc Baulcombe va Hamilton phat hién 13
d6ng vai trd trong qua trinh gdy bét hoat gen sau
dich mi & thue vit (Hamilton, Baulcombe, 1999).
Sau d6, nhém nghién ciru cta Thomas Tuschl di
cdng bb phat hién siRNA giy bat hoat gen & dong
viit (Elbashir et @i, 2001). Ngay sau khi phdt hién ra
c4c doan RNA ngin (siRNA) giy ra su phan huy
mRNA, ngudi ta cling phédt hién ra mét nhém céac
RNA ngin c6 kich thuéc trong ty, nhung 13 cic
RNA ndi sinh & tuyén tring, rudi giém, chudt va
ngudi. Cac phin tt RNA nho, ndi sinh ndy dwoc goi
12 microRNA (miRNA) (Lee, Ambros, 2001; Lau et
al., 2001; Lagos-Quintana et al., 2001). Thuc vt
cling tbng hop cédc loai mlRNA (Reinhart et al,

2002). Su kham phd ra miRNA din dén nghién ciru
sAu hon v& ban chét ciia cac phan tir RNA ngén duroce
tim thAy & nhiéu loai sinh vat khac. Cac phén tir
miRNA duge tao thanh tir cdc RNA dang kep toc
theo co ché gibng nhu co ché RNAi (Murchison,
Hannon, 2004, Zamore, Haley, 2005), MiRNA <6
thé diéu khién sy bidu hién gen bing cich bit cip
voi mRNA, din dén sy phan hily mRNA. Dén nay,
d4 phét hién khoang 500 gen & ngwdri va & ddng vat
¢6 v tong hgp khoang 500 phén tir miRNA khéic
nhau c6 chidu dai khoang 21 nucleotide va khoang
30% tdng sé gen duge didu khién boi cac phin tir
miRNA (miRNAs) (Ajit, 2007). MiRNAs duoc biét
dén v6i vai trd quan trong trong sudt qud trinh phat
trién c4 thé cha thuc vat, tuyén tring va dong vét co
V.

Nhur véy, co ché diéu khién biéu hién gen bing
miRNA d3 dugc phat minh nhu 14 mét hé diéu hanh
méi, phéd bién, nhay cam, dic thd, chinh xac déi véi
bicu hién ctia gen trong cac sinh vit nhan thuc,
Ngudi ta chua tim thiy enzyme dicer & sinh vt tién
nhén, do vy c6 thé néi ring RNAi chi c6 & sinh vit
nhén thye (Morita et al., 2006).

RNAIi 12 co' ché bdo v§ co thé chdng lai sy xim
nhiém ciia virus

O ciy trdng cic chién hrgc phong chéng bénh
virus co bén sau diy dang dirge nghién ciru sir dung;:
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Phong chéng céc vector truyén bénh, chién luge
nay co thé phai sit dung nhiu thudc bao vé thue vit
rat tin kém, gdy 6 nhiém méi trudng holc thdng qua
sir dung céc gen khang vector truyén bénh sin cé o
ciy trong (vi du, nhu cic ngudn gen khang ray
truyen bénh lin lita c6). Tuy vy, khi dich bénh 43
bing phét rit kho kidm soat.

Tao cic gibng khang bénh tir cac gen khang
virus ¢6 sin & ciy trong Chlen lwgc niy gip rit
nhidu khé khan do thiu ngudn gen khéng bénh. Do
viy, cong nghé tao gidng truyén théng hiu nhu dang
b6 tay trong tao gidng ca chua, khoai tiy, du du...
khang virus (Sanford, Johnston, 1985).

Sir dung céc gen khéng tir céc virus gy bénh
A
gom:

a/ Phuong phap sir dung cac gen virus dé chuyén
vip cdy trong nhu cdc gen protein vo virus (Sanford,
Johnston, 1985; Praveen et al., 2004).

b/ Sir dung cong nghé gen ddi nghia (antisensg
gene) nhim tao ra cdc antisense RNA gdy bit hoat
RNA virus (Praveen ef al., 2005). Gén day, cic nha
khoa hoc cho thdy cong ngh¢ RNAI to ra ¢6 hiéu qua
cao hon nhidu so v&i hai phwong phép trén day
(Waterhouse ef al., 1998; Waterhouse et al,, 1999;
Wang et al., 2000).

Cac cong trinh nghién ciu cong bd nam 1997
cho thly cdy trong c¢6 hang rao bao vé hidu qua
chbng lai sy xdm nhiém cta virus dua trén co ché
PTGS (Covey et al., 1997; Ratcliff et al., 1997). B
mdy dsRNAi co thé nhén biét dugec RNA cia virus
xdm nhép (hodc sgi kép RNA bén sao cla virus) va
ngin chiin sy xam nhip clia virus bing cach phén
hiy RNA virus. H¢ thong RNAI ciing gilt mot vi tri
quan trong tuong tyr trong hé théng mién dich cia
dong vit cé xwong song. N6 nhan biét sy xam nhdp
clia sinh vat ky sinh, tao ra cic phan ung gdy bét
hoat gen ban du va sau d6 khuyéch dai phan ing dé
loai bo hoan toan cac nhén t§ bén ngoai xadm nhép.

RNAi bdo dam sy bén virng ciia genome thdng
qua viée lam bit hoat gen nhay

Céc gen nhay gy ra rit nhidu cdc dot bién bit
loi trong co thé song. Nhém nghién eiru cia Melo va
Fire cho ring trong ving chira gen nhiy clia genome,
cd hai sgi DNA duge sao chép, dsRNA duge tao
thanh va dfn dén qud trinh RNAI logi bé nhitng sin
phém khong mong mudn tir gen nhay. Nhing phén
tir dsSRNA ngén ciing cd thé tic ddng tryc tiép 1én soi
nhiém sic va ngin chin sy dich ma, day ciing 1a mft

phuong thitc khac dé 1am bét hoat gen nhay (Tabara
et al., 1999a; 1999b). Plasterk (2002) cho ring, co
ché gay bit hoat gen RNAI tao nén hé théng mi&n
djch ciia genome.

RNAi lam tinggd) xodn (4§ déng dfic) cia sgi
nhi€m sic (chromatin) vA ngin chin qua trinh
phién m# (transcription)

Céc gen nim trong ving heterochromatin (dj
nhifm sic) ciia nhiém sic thé thuomg ndm trong
trang thai cudn chit, phinh ra v&i mat 4§ dam dic do
bi lién két hojic phong téa béi cic protein thude
nhém histone, hodc cic nucleoprotein. Trong trang
th4i d6, gen thudng im lang, khong bidu hién (khéng
¢6 kha ning phién ma) hoic bidu hién yéu. Gen s&
chi biéu hién khi thodt khoi trang thai nay. Nghién
clru & thue vat cho thiy day 1a hién tuong bét hoat
gen & giai doan phién md (transcriptional gene
silencing - TGS). Sau khi phat hién ra RNAI, ngudi
ta thiy ring bit hoat gen & giai doan phién ma ciing
xdy ra theo co ché tuong ty nhir RNA{ (Mette ef al,
2000; Sijen et ai., 2001; tuettel ef al.. 2007). Sau d6
dugc biét & nim Schizosaccharomyces pomb (Hall et
al., 2002; Volpe et al., 2002), & rudi giém va ddng
vit c6 xuong séng déu c6 cac co ché tuong ty RNAI
véi sir tham gia ciia cdc RNA soi kép ngén dé git
cho viing di nhi®m sic thé dong dic vi ngin chin
qué trinh dich ma. Hién nay, co ché phin tir cia qua
trinh tc ché gen & mirc dich ma chuwa hoan toan sang
t6. Nmmg vai trd ctia nhimg bién ddi & histone, vai
rd cua protein dic thd bam dinh nhiém sic thé
(HP1) va sy methyl héa DNA déu dong nhimg vai
trd quan trong trong didu khién gen (Sharp, 2006).

RNAi 12 cbng ngh2 manh mg dé giy bit hoat gen
m{t cich dic higu

Cong nghé RNAL ngay lap tic duge hang loat
cac cong ty va phong thi nghiém st dung vao céic
myc dich nghién ctru chirc ning gen. Hién nay, trén
co s& cac trinh ty gen d4 6 sin, cac cong ty di thiét
ké hang loat cac gen RNAI cé kha nang gy bét hoat
(lam cim) bét ky gen dich nao va thong qua do xic
dinh dugc chirc ndng cua gen dic thu. Diy 14 mjt
phwong phap méi hiéu qua nhit trong cic chuong
trinh nghién ciru hé gen hoc chire ndng (Functional
Genomics) (Dorsett, Tuschl, 2004; Sharp, 2006).

Kha nfing RNAi ving dung trong y hgc
RNAI c6 thé gay bat hoat mot gen dic thir (gen
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dich) bing nhiéu cach khéc nhau:

- Bing tiém dsRNA vao déng vat (Fire et al,
1998)

- Qua dudmg rudt bing cich cho tuyén trimg &n
chiing £. coli @3 dugc chuyén gen c6 kha ning san
sinh dsRNA (Timmons, Fire,1998).

- Bing giy séc giun trdn trong dung dich cé
chita dsRNAi (Tabara ef al., 1998).

- Bing chuyén gen RNAI c6 kha ning san sinh
dsRNA vao té bao dong vat, tir 46 dsRNA s& dugc
san sinh ra trong co thé dé gy bit hogt gen dich
(Tavernarakis et al., 2000).

Tir nhimg két qua trén cic nha khoa hgc cho
ring RNAI cé thé sir dung nhu mét phirong phép tri
ligu (nhu dugc chét dua tir bén ngoai vao co thé hoic
14 liéu phép di truyén - bing phuong phap chuyén
gen vio co thé),

Ngay sau cic cong bd trén, di xay ra bing nd
nghién ciru tng dung cdng nghé RNAI trong v hoc
(Dorsett, Tuschl, 2004; Hannon, Rose, 2004;
Soutschek ef al., 2004). Nho vdy, d4 xac dinh RNAi
I4 mdt qua trinh dic biét va d3 dugc kiém chimg dé
1am ngimg bidu hién cia bt ky gen ndo & bét cir té
bao nao trong tit ca cic co thé da bao. Cong nghé
ndy cé nhiéu trién vong {mg dung quan trong, dic
biét 12 chdng lai nhiéu bénh nan y mét cach hidu qua
nhir bénh ung thu va cic bénh Iy nhidm do virus
nhu suy giam mién dich do virus HIV (Hironori ez
al., 2004),

Cac nha khoa hgc thude Hiép hdi ung thu My
cho biét miRNA déng vai tro dic biét quan trong
trong phat trién bénh ung thu (http://www.aacr.org/
home/public-media/for-the-media/fact-sheets/cancer-
concepts/rnai.aspx). Cac bdo céo khoa hoc ctia Hoc
vién Massachusett (MIT) va Pai hoc Harvard ndm
2005 cho biét, cAc miRNA déng vai trd quyét dinh
d6i voi sinh trudmg, sinh san vi phén héa té bao &
ngudi. Khi ¢6 nhimg thay dbi trong sinh téng hop
miRNA s& din dén cac bénh ung thu khéc nhau. Ho
cho biét ¢6 thé d& dang phan biét té bao ung thu voi
té bao lanh va phan biét duoc cac bénh ung thu khéc
nhau thong qua su khdc biét gitra cac miRNA. Hién
nay, d4 tim thdy trén 200 cAc miRNA khéc nhau &
¢Ac bénh ung thu khic nhau. Kha ning diéu trj bénh
ung thu bing céng nghé RNAi 1A rit Ién
(hitp://www.news.harvard.edu/cazett/2005/). Trudng
Pai hoc Purdue d4 thiét ké cac hat nano (phai c6 kich
thuée nhd hon 100 nm & lot qua mang té bao) mang
cac doan RNA ngin nhdm dua RNAi vio té bio ung
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thur véi myuc dich 1am bit hoat cdc gen giy u budu
(oncogenes).

Céng ty Benitec Ltd. (BLT) la cong ty dAu tién
str dung RNAI trong cédc té bao ngudi va di duge cip
céc ban quyén cong nghé tai M§ va Anh c6 gia trj tir
niam 1998, D6 12 mét k¥ thudt c6 tinh cich mang dé
lam ngimg biéu hién gen & bit ky t€ bao nao théng
qua RNAI. Ban quyén 6,573,099 tai My la “Céc gen
cau tric trong qué trinh lam ngu'ng hay giam biéu
hién cta gen dich” va Ban quyén sb 2353282 tai Anh
duge ding ky tén 14 “Diéu khién bidu hién gen”. Hai
bing ching nhén nay la nhimg cong b méi nhét
trén thé gidi vé tc dong clia RNA| trong té bao
ngudi.

Ung dung RNAi trong linh vure ndng nghigp

CSIRO, Uc la mdt trong céc trung tim nghién
clru tmg dung cong nghé RNAi s6 mét trén thé gidi
trong 10 ndm qua va da dang ki it nhit 9 phat minh
trong linh vyc nay. CSIRO dd ddng ki ban quyén
cong nghé RNA kep téc & Uc, Trung Qubc, New
Zealand (No. 760041). CSIRO d4 phat minh RNA
kep toc & thyc vt - mot cdng nghé diy sirc manh
cho tao glﬁng cly trong mdi. Pic biét, ho d4 phat
hién rﬁng néu phén cong don soi (khong 6 ciip doi)
trong céu trac cia RNA kep toc ¢6 ngudn gbc 1a mot
intron thi higu qua gay bat hoat gen s& cao hon rit
nhiéu (Smith et al., 2000; Wang, Waterhouse, 2002;
Wesley er af., 2001). Cong nghé RNA kep toc clia
CSIRO 1a mdt cong nghé hidu qua nhét dé gay bét
hoat gen ¢ thue vat va hién dang duge img dung &
dong vat. CSIRO da thiét ké hang loat cac vector
chuyén gen goi 1a RNAi vector c6 kha nang gy bt
hoat rit nhidu gen khéc nhau (Helliwell, Waterhouse,
2003; Helliwell, Waterhouse, 2005). Cong nghé
RNA kep t6c c6 thé sir dung dé tao cac giong céy
trng chuyén gen voi cac tinh trang mong mudn ma
c4c cong nghé khac bit lyc. Ho da ung dung cong
nghé d tao hat ciy c6 diu véi thanh phin dau béo
tot hon cho con nguoi va cai thién tinh cht tinh bat
& lia mi. Ho d4 tao dugc gidng cho hat ¢6 ham
lugng ddu béo olleic cao va lam mét cic acid béo
gidu cholesterol. Mt gibng c6 ham lrgng diu béo
stearate cao gilp tao ra diu béo margarine véi chat
lugng dinh dudmg tdt hon (Liu et al, 2002). Viéc cai
thién tinh chét tinh bot & cdy hoa thao c6 thé mang
lai lgi ich cho stc khoe thdng qua viéc ldm giim
bénh d4i duong type 2.

CSIRO din diu viéc tmg dung RNAi trong tao
giéng khang bénh virus ¢ thuc vit (Waterhouse et
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al., 1998; Waterhouse er al, 1999; Waterhouse ef
al., 2001). Ho da tao dugc giéng lia mach cé kha
niing midn dich ddi véi bénh virus gy vang lyi & lua
mach va cac loai thudc ho hoa thao nhur laa (Barley
Yellow Dwarf Virus - BYDV) (Wang et al., 2000).

Tién sT Van Hulten & CSIRO cho biét, hang nam
bénh dém tréng & (6m gdy ton thét khoang 1 ty dé la
cho c¢ong nghiép nudi tém toan cau. Coéng nghé
RNAi la mt trong céc co che tur bao vé cia t& bao
chong lai cac virus. Khi té bido phat hién mdt sgi
RNA kép, nd s& san sinh ra mét loai enzyme goi 1a
dicer d& cit dut soi RNA kép do, do vy tiéu dist
virut thim nhdp. Nhom ctia Hulten d3 xac dinh duge
gen chju trach nhiém téng hop enzyme dicer & tém.
Nhér d6 ho cho riing tém cling ¢6 co ché bao vé nhiy
RNAi. Tién si Tim Doran thuge CSIRO cho biét ho
dang sir dung céng nghé RNAi ¢ xir Iy nhidu loai
bénh khac nhau & vit nudi trong dé c6 bénh cim ga
14 mot bénh dang 14y lan manh & chiu A va bénh
Marek o gia cim. Bénh Marek 1 bénh gdy ra béi
mdt loai virus tAn céng hé mién dich & ga (twong tu
virus HIV & ngudi), lam cho ga d& nhiém céc bénh
dich khac. Bénh nay lam tén thit khoang 2,0 ty d6 la
cho nganh gia cim toan cdu. Tién si Jef Hammond
thupc CSIRO dang nghién ciru k¥ thuat RNAi dé
kiém soat bénh 1& mdm long moéng (Marvin, Teresa
de los Santos, 2005). Ngudi ta hy vong RNAi ¢6 thé
stt dung cho nhidu loai dgng vat dé kiém sodt céc
bénh virus khac nhau. Xir Iy bing RNAi ¢6 thé 1am
ngimg qua trinh sinh san cua virus & bét ky dong vit
ndo, lam giam sy 1y truyén ciia né.

Hién RNAIi 12 mdt céng nghé chu lrc trong
chién Irge edng nghé sinh hoe cia CSIRO. CSIRO
dang phat trién cdc san phdm RNAi cho bao vé thyc
vit, vat nudi, thiy san va phét trién cac nganh cong
nghiép duge va cdng nghé sinh hoe.

Céc nha khoa hoc Brazil gin day da cong bd tao
duoc gidng ddu (Phaseolus vulgaris 1.y khéng dugce
bénh xoin la do virus Bean golden mosaic virus
(BGMV) gdy ra bing chuyén gen RNAi gy bit hoat
gen ACI ciia virus ndy (Bonfim et ai., 2007). Virus
nay ciing nhém véi virus gdy bénh xodn 12 ca chua,
tac hai nghiém trong dbi véi san xudt,

 Nhém nghién ciru cia Keerti Rathore thude Vién
Nghién ciru Genomics va Cdng nghé sinh hoc céy
tréng thudc Pai hoc Texas d4 sir dung k§ thudt RNAi
dé loai trir doc t6 & hat bong (Gonesan et al., 2006).
Ho 43 thiét ké gen tdng hop RNA soi kép c6 kha
ning giy bat hoat gen c6 vai trd quyét dinh dbi véi
sinh téng hop doc td gossypol & hat béng.

Ho dd st dyng mét promoter dic thit mé hat &
cdy bong. Do viy, gen RNAi chi gdy bét hoat sinh
tong hop gossypol & hat. Vi thé, doc t6 nay véin dwgc
téng hep binh thudmg & cic md khéc cia cly bong.
Gossypol thong thudng dugc tdng hgp & bit ky md
ndo ciia cdy va chét nay c6 chiic ning bao vé cdy
chéng lai cén tring, nim, khuin gdy bénh. Dy 1
mdt vi du vé& lgi fch clia cong nghé RNAi c6 kha
nang lam cai thién chét lugng thitc an, hosic 1am cho
mét loai hat hofic cdy dfc trd nén 3n duge théng qua
gy bit hoat cdc gen tao doc t6. Céy bong chuyén
gen RNAi hdu nhu khong cé gossypol trong hat,
trong khi ham luwgng chit nay gilt nguyén & cic bd
phén khic cia cdy. Gossypol la mot doc td dbi véi
gan va tim ngudi va cc dong vét khéc, trong d6 cod
ga, Néu nubdi ga bing hat bong trong mét tuin ga s&
chét. Hat bong yé tiém nang s& rit b dudng néu loai
trir duge dc t6: 22 - 23% hat 13 protein chét lvgng
cao. Ngudi ta tinh riing voi san lugng bong san xubt
nhu hién nay, hang nim hat béng (44 triéu thn) c6
thé cung tmg du ligng protein cho 500,0 triéu ngudi
(9,4 trifu tdn protein, 50 gngudi ngiy).
(http://www_sciencenews.org/articles/20061 125/fobl
.asp). Bong chi 1a mét loai cdy, trong khi ¢6 rét nhidu
loai cdy khac c6 hat khéng thé #n dugc do c6 chira
doc t6. Bing k¥ thust RNAI c6 thé 1am cho ching an
duge. Cong nghé RNAi c6 wu viét hon hin so voi
dot bién. Nam 1954, bing phuong phdp dot bién
ngudi ta ciing di tao dugc giéng bong mat kha ning
téng hop gossypol. Tuy viy, chit déc nay cling da
bién mat & cac by phén khac cia cdy, do d6 lam cho
ciy bogg dot bién bi sdu bénh tin cdng. Trong khi
¢ong nghé RNAi vdi promoter cé tinh dic thd mb
cao, n6 chi gay bit hoat gen tdng hop gossypol &
trong hat, trong khi gen nay van hoat dong binh
thudmg & céc b phin khic caa cly béng (Gonesan er
al., 2006). Cong trinh cta nhém Keerti Rathore da
ghy mot tiéng vang chédn dong trén din dan khoa
hoc vé img dung ctia cong nghé RNAI.

KET LUAN

Phat minh RNAi - mdt co ché didu khién hoat
héa gen mdi, dé.y sirc manh, mang tinh dic tha cao
va tinh phé bién rong & sinh vit nhan thyc
(eucaryote). RNAI dugc xem la mt phdt minh quan
trong nhét cha cdc khoa hoc vé su séng trong thdi
gian gin ddy. RNAI c6 thé 1am ngimg hoan toin
(knock out) hoic lam giam (knock down) biéu hién
ctia gen dic thi. Hoat dong clta co ché RNAi lam
cho co thé phan héa va phat trién binh thuéng, cé
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al., 1998; Waterhouse et al., 1999; Waterhouse ef
al., 2001). Ho da tao dugc glong lia mach c¢6 kha
niing mién dich d4i v&i bénh virus gly vang lui & lia
mach va céac loai thudc ho hda thio nher laa (Barley
Yellow Dwarf Virus - BYDV) (Wang et a/., 2000).

Tién sT Van Hulten & CSIRO cho biét, hang nim
bénh dbm tring & tom gay ton thit khoang 1ty d6 la
cho cong nghiép nudi tom toan ciu. Cong nghé
RNAi 1a mét trong cac co ché tr bio vé ciia té bio
chéng lai cac virus. Khi té bao phat hién mét sgi
RNA kép, né s& san sinh ra mét loai enzyme goi la
dicer dé cat dut sgi RNA kép d6, do viy tiéu diét
virut thim nhdp, Nhom ciia Hulten dd xac dinh dugc
gen chiu trach nhiém téng hop enzyme dicer & tom.,
Nhé¢r @6 ho cho riing tém ciing ¢6 co ché bao vé nho
RNAi. Tién si Tim Doran thudc CSIRO cho biét ho
dang sir dung cong nghé RNAi dé& xir ly nhiéu loai
bénh khac nhau & vt nudi trong dé cd bénh cum ga
12 mot bénh dang 13y lan manh & chdu A va bénh
Marek & gia cAm. Bénh Marek 14 bénh gdy ra béi
mét loai virus tin cong hé mién dich & ga (tuong ty
virus HIV & ngudi), lam cho ga d& nhiém cdc bénh
dich khac. Banh nay lam ton that khoang 2,0 ty do la
cho nganh gia cim toan cAu. Tién si Jef Hammond
thudc CSIRO dang nghién ciru k¥ thuit RNA] dé
kidm soét bénh 16 mdm long méng (Marvin, Teresa
de los Santos, 2005), Nguoi ta hy vong RNAI ¢6 thé
sir dung cho nhidu loai dong vt dé kiém soat cac
bénh virus khac nhau. Xir Iy bing RNAi c6 thé lam
ngimg qud trinh sinh san cla virus & bit ky dong vat
ndo, lam gidm su lay truyén cia nd.

Hién RNAi 13 mdt cong nghé chi luc trong
chién liwge cong nghé sinh hoc ciia CSIRO. CSIRO
dang phat trién c4c san phdm RNAi cho bao vé thuc
vit, vt nuéi, thiy san va phét trién céc nganh cong
nghiép dugce va cdng nghé sinh hoc.

Céc nha khoa hoc Brazil gdn déy da cong bé tao
duogce gidng dau (Phaseolus vulgaris L.) khang duge
bénh xofn 14 do virus Bean golden mosaic virus
(BGMYV) giy ra bang chuyén gen RNAI gay bt hoat
gen ACI cia virus nay (Bonfim et al., 2007). Virus
niy cing nhém véi virus gdy bénh xoén 14 ca chua,
tac hai nghiém trong dbi véi san xut.

* Nhém nghién ciru cha Keerti Rathore thufc Vién
Nghién ciru Genomics va Céng nghé sinh hoc ciy
trdng thudc Pai hoc Texas d sir dung k¥ thudt RNAI
dé loai trir doc t6 & hat bong (Gonesan ef al., 2006).
Ho da thiét ké gen tong hgp RNA sgi kép c6 khi
ning gdy bét hoat gen c6 vai tro quyét dinh d6i voi
sinh tong hgp doc tb gossypol & hat béng.

Ho da st dung mdt promoter dic thi md hat &
cdy bong. Do vy, gen RNAi chi gy bét hoat sinh
tong hop gossypol & hat. Vi thé, doc td ndy vin duge
tbng hop binh thudng & c4c mod khac cla ciy bong.
Gossypol thong thudmg dugc téng hep & bét ky mod
nio ciia cdy va chit nay c6 chirc ning bdo vé ciy
chdng lai con tring, nim, khudn gay bénh. Day 14
mdt vi dy vé lgi ich cia cong nghé RNAi c6 kha
ning 1am cai thién chét lrong thire #n, holic 1am cho
mdt loai hat hodic cdy doc trd nén &n duorc thong qua
gy bat hoat céc gen tao déc td. Cly bong chuyén
gen RNAi hiu nhu khong c6é gossypol trong hat,
trong khi ham luqng chét nay gilf nguyén ¢ cic by
phén khéc cia cdy. Gossypol 1a mot doc td dbi véi
gan va tim ngudi va cac dong vit khac, trong do ¢
ga, Néu nubi ga bfmg hat béng trong mét tué‘m ga s&
chét. Hat bdng | vé tiém ning sé& rit bd dudng néu loai
trir dugc ddc td: 22 - 23% hat 1a protein chét lugng
cao. Ngudi ta tinh ring véi san hrong bong san xubt
nhur hién nay, hing nam hat béng (44 trigu tin) cé
thé cung img du lrgmg protein cho 500,0 triéu ngudi
(9,4 triéu tin protein, 50 g/ngudi ngay).
(http://www_sciencenews.org/articles/20061125/fob1
.asp). Béng chi 1a mt loai cdy, trong khi ¢6 rit nhiéu
loai cdy khac cé hat khong thé in duge do ¢6 chira
doc td. Bang k¥ thuat RNAI c6 thé lam cho chang #n
duge. Cong nghé RNAi ¢é wu viét hon hin so véi
d6t bién. Nam 1954, bing phuong phap dt bién
ngudi ta cling d4 tao dugc giong bong mét kha ning
téng hop gossypol. Tuy vay, chét doc nay ciing da
bién mit & cac bQ phén khéc cua céy, do d6 lam cho
clly bong dot bién b siu bénh tén cong. Trong khi
cong nghgé RNAj v6i promoter ¢6 tinh dic thi mb
cao, nd chi gy bit hoat gen tong hop gossypol &
trong hat, trong khi gen nay vin hoat déng binh
thudmg & cac bd phén khac cha cay bong (Gonesan et
al., 2006). Cong trinh cia nhém Keerti Rathore di
gdy mdt tiéng vang chdn dong trén difn dan khoa
hoc vé img dyng cua cong nghé RNAI.

KET LUAN

Phat minh RNAi - mét co ché diéu khién hoat
héa gen mdi, déy sirc manh, mang tinh d3c tha cao
va tinh phé bién rong & sinh vat nhin thue
(eucaryote) RNAI duge xem 14 mét phét minh quan
trong nhét ciia cic khoa hoc vé sy séng trong thdi
gian gén day. RNAi ¢6 thé 1am ngimg hoan toan
(knock out) hojdc 1am giam (knock down) biéu hién
ciia gen dic thi. Hoat dong cita co ché RNAi lam
cho ¢o thé phan héa va phét trién binh thudmg, c6
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kha ning mién dich déi voi céc tac nhan gy bénh
nhat 1a virus. Céc bat thudng trong h§ thong miRNA
s& din dén bénh 1y nhu cic bénh ung thu...

Hién nay, ngudi ta ¢4 chimmg minh duge réng véi
cac siRNA va cac RNAI gen, con ngudi c6 thé can
thiép vao hoat hda cila cic gen quan trong nhur:

- Gy bat hoat cac gen 4m tinh (khéng ¢6 loi cho
con ngudi) nhu céc gen sinh dic td, sinh chit gdy
béo phi, sinh ung thu, ... cic gen cua virus hofc cic
ky sinh giy bénh.

- Lam t&ng cudmg hoat héa ctia cic gen hiru ich
(tong hop céc hoat chdt mong muén) théng qua gay
bét hoat cac gen & céc nhanh sinh héa ¢6 cing tién
chit (nhu d2 tao dwgc gidng cho hat ¢é ham lugng
diu béo oleic cao bing cich 1am mét cac acid béo
gidu cholesterol).

- Can thiép RNAi con 12 phuong phap tri liéu
bing sinh duge (biopharmaceuticals) hofc 1a mét
lidu phép di truyén (théng qua chuyén gen).

Viée tao ra RNAI 12 hoan toan c6 thé chi dong
duge theo so dd sau: X4c dinh trinh tr ctia gen dich
(gen cin phai 1am bét hoat); thiét ké cic vectors
mang gen RNAI tuong (rng; chuyén gen vao co thé
sbng; co thé san sinh dsRNAI géy bét hoat cic gen
cia chinh co thé séng d6/ hoiic cac gen cha virus giy
bénh hofic dé san xuat ra cac siRNA trj ligu,

Ngoai ra, cong nghé RNAi véi kha ning gy bét
hoat gen dang dugc sir dung nhur mét ¢dng cu chi
yéu dé x4c dinh chirc ning ciia gen trong c4c chuong
trinh hé gen hoc chire ning (Functional Genomics).
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lin-14 by lin-4 mediates temporal pattern formation in

THE RNAi GENE SILENCING TECHNOLOGY AND ITS GREAT POTENTIAL FOR
APPLICATIONS

Do Nang Vinh® “

Institute of Agricultural Genetics

SUMMARY

RNA interference (RNAIi) is powerful technology for gene silencing and wide-spread mechanism of
gene regulation in Eucaryotes. RNAI gene silencing is a sequence specific transcriptional gene regulation
(preventing the RNA synthesis) and post transcriptional RNA degradation (degrading mRNA and
preventing protein synthesis), in which double stranded RNA is the interfering agent. Scientists have
made striking progress in blocking gene expression and protein synthesis by using double stranded
hairpin RNA in different living forms. The main features of RNAI are characterized as follows: High
degree of specific, highly potent and effective (only a few dsRNA molecules per cell are required for
effective interference), very sensitive (actively and quick response to interventing RNA like virus genes),
silencing can be introduced at different developmental stages and may pass through generations. The
great perspectives of RNAI technology for basic researches (identifying gene function) and for different
aspects of applications (virus disease control, development of transgenic organisms, biopharmaceuticals
and therapies for dangerous diseases like cancers, AIDS, efc.) have been analysed.

Keywords: RNA interference, hairpin RNA, dsRNA, siRNA, miRNA, TGS (Transcriptional Gene
Silencing), PTGS (Post- Transcriptional Gene Silencing)
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