KHOA HOC CONG NGHE

HIEN TRANG CONG NGHE CHINH SUA GEN
CRISPR/Cas9 TRONG CAI TIEN MOT 50 TiNH TRANG O
CAY LUA VA TRIEN VONG @ VIET NAM

TOM TAT

Nguyén Tién Dang', L4 Van Hién!

Phal trién cay trong dot bién theng qua chinh sira gen 1a huong di day trién vong va linh hoat trong cong tac
chon gidng cay trong phuc vu cho mét nén san xudt nong nghiép bén vimg. Trong d6, nghién ciru chinh sia
hé gen bing CRISPR/Cas9 tao ra nhimg thay déi & mirc do phan it va dam bao tinh dac hiéu. Ky thuat nay
nhanh chéng, don gian va hiéu qua cao hon so vén cac phuong phap gay dot bién thong thuong nhu ZFNs
va TALENS. Thict ké vecto CRISPR/Cas9 danh rieng cho nhiéu lod thuc vat da duoc thiét lap. ap dung
thanh cong trén cay mo hinh Arabidopsis thaliana va cac cay lwong thyc quan trong nhu lia, dau tuong,
ngd. Chinh st hé gen bing CRISPR/Cas9 sé tao ra nguén vat héu cé gia trj cho cang tac chon gidng dot
bién. Bai viél ndy tém tdt vai trd cta cong nghé CRISPR/Cas9 trong chinh sira hé gen va mét 56 thanh tuu
dat dugc cing nhu tiém nang img dung trong cai thien di truyén cay lua lién quan dén nang sut, chat luong
va kha nang chéng chiu cac didu kién bat lo1 cia moi truomg.

Tir khoa: CRISPR/Cas9, dgt bién, GMO, lia, stress.

1. HE THONG CRISPR/Cas9

CRISPR/Cas9 (Clustered regularly interspaced
short palindromic repeat/Cas9) dugc phat hién trong
hé théng mién dich ciia vi khudn chong lai su xam
nhap cia DNA (Deoxyribonucleic acid) ngoai lai,
nhu thue khudn thé hay plasmid. Khac vér hé thong
mién dich dua trén cic enzyme cit giéi han, hé
théng nay pha hiy DNA ngoai la1 bing phan tir RNA.
Hé théng bao gém trinh tu lap CRISPR va mot
protein Cas9. Viing CRISPR bao gdm su két hop clia
gen Cas9, trinh tu khong ma hoa (non-coding) RNA
g0i 1a CRISPR RNA (crRNA) va trinh ty ngén chuyén
mi (trans-activating; tracrRNA) (Barrangou, 2013;
Bortesi va Fischer, 2015). Hai trinh tu crRNA va
tracrRNA duoc biét dén nhu mot RNA dan duong
{guide RNA, gRNA), né xac dinh tinh dic hiéu vj tri
phan chia nucleotit muc tiéu thugc motf hén ké tién
vang dém (Protospacer Adjacent Motif -PAM), rinh
tu PAM gém 3 nucleotitde 5-NGG-3" nim & phia sau
(downstream) cua DNA muc tiéu, la diéu ki¢n dau
tién cho DNA tach doi boi Cas9. Trong do, 20
nucleotit xac djnh vi tri dac hiéu, goi la hat nhan xap
xi 12 nucleotit (vang cam) ndm phia truoc
(upstream) clia PAM 1a dac biet quan trong dor véi
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qué trinh bét cap giira RNA va DNA muc tiéu (Hinh
1) (Barrangou, 2013; Jinek va cs., 2012). Protein Cas9
la m¢t enzyme endonuclease gom hai tiéu phan
RuvC va HNH, méi tiéu phan cit mét chudi DNA
(Hinh 1). Enzyme nay hé tro CRISPR tai vi tri so1 d6i
DNA bi pha v (double-straded breaks, DSBs) boi
mot trinh to gRNA gém khoang 20 nucleotit bo sung
cho doan DNA myc tieu (Cong va cs., 2013). Mét
protein Cas9 c6 kha nang sir dung cho nhiéu gRNA
khac nhau huong dén nhiéu vi tri muc tiéu trong bo
gen (inek va cs., 2012; Jiang va cs., 2013; Wang va
cs., 2016).

So voi ky thuat chinh stra he gen dya trén hoat
dong cta enzyme endonuclease nhu zinc finger
nucleases (ZFNs) va trapscription activator-like
effector nuclease (TALENSs), ky thudt chinh sia he
gen CRISPR/Cas9 dugc timg dung réng rai hon do co
nhiéu vu diém vuot troi nhu don gian, hieu qua dot
bién cao. Vi du, trén cay ngé, CRISPR/Cas9 va
TALENSs gay dot bién & cang vi tri myc tiéu dat hieu
qua lan luot la 13.1% va 9,1% (Liang va cs., 2014). Tuy
nhién, dé dat dupc két qua nay con phu thuge vao
trinh ty muc tiéu, cdu tric va trinh tr gRNA. protein
Cas9 (codon t61 tw), chién luoc biéu hien gRNA va
d6 nhay cua phwong phap phan tich (Shan va cs.,
2013; Bortesi va Fischer, 2015).
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Hinh 1. C4u trdc ciia CRISPR/Cas9 va RNA-dén DNA t4ch doi boi Cas9

(a) O hé thong tu nhien, Cas9 protein (xanh nhat) dupe din bing mot cau tnic hinh thanh boi CRISPR
RNA (crRNA, mau den), bao goém 20 nucleotit xac dinh vi &1 dic hiéu va mot yéu t6 chuyén ma CRISPR RNA
(tracrRNA, dd), dam bao on dinh vé cau tnic va hoat dong ciia Cas9 dé phan tich DNA muc tiéu
(protospacer) va sy hign dién ciia mot protospacer-adjacent motif (PAM, ving). (b) Cas9 cd thé dupe lip trinh
lai d€ tich DNA boi mot phan tir RNA dén spi don (gRNA, xanh 13 cdy), mot DNA hoan chinh (chimera) dwoc
tao ra bdng cich két hop dau 3’ ctia crRNA vér ddu 5 cia tracrRNA (Bortesi va Fischer, 2015).

2. UNG DUNG CRISPR/Cas9 TRONG CAI TEN MOT S0 T kh4c nhau (hang va cs., 2013; Shan va cs., 2013),

nghién ctru trén thé gisi

Cho dén nay, hé théng chinh sua gen
CRISPR/Cas9 da duoc 4p dung trén 20 loai cay tréng

Bang 1. CRISPR/Cas 9 chinh sira gen lién quan dén cAc tinh trang duoc cii thi¢n & cay lia

trong d6 cay lia duge nhiéu nha khoa hac quan tam
cai thién cac dac tinh nong sinh hoc quan trong bao
gdm cai thién nang suat, chat luong, tinh khang cac
stress sinh hoc va phi sinh hoc (Bang 1).

Pac diém

Ky thuat ap

Gene muc tiéu
dung

Chirc nang Tham khao

Cai tién nang
sudt va chat

GW2,  GWS5|CRISPR/Cas9
ac

Tang khé luong hat | Xu va cs., 2016; Su v cs. 2011

luong

Gnla, DEPI|CRISPR/Cas9

Tang s6 leong hat,|Li M va cs., 2016; Xu va cs,

GS3 kich thuéc hat 2016
TGW2, GSE5, |CRISPR/Cas9 | Tang chiéu dai hat Su va cs., 2011; Guo va cs,
GSNI, GSW6 2018
PYLs CRISPR/Cas9 |Caj thien tang truomg|Miao vacs., 2018
va nang suat
BADH?2 CRISPR/Cas9 | Tang hwong thom Shan va cs., 2015

Khiang  stress
sinh hoc

OsSWEETI13/ | TALENs
14

Tang cuong kha nang|Antony va cs., 2010; Livacs.,
khang bénh bac la 2012; Blanvillain-Baufum va
cs. 2017

0s09g29100 | TALENs

Tang cuong kha nang|Cai vacs,, 2017
khang bénh bac la

OsER922 CRISPR/Cas9

Tang cuong kha nang|Wang va cs., 2016
khang bénh dao 6n

Khang  stress

BEL ALS,| CRISPR/Cas9

Khang thudc  diét|Sun vacs., 2016

phi sinh hoc OsEPSPS c6/glyphosate : . =

ARGOSS £_R_J§PR/C359 | Khang han Shivacs.,2017 |

C3i thiéen dinh|SBEID, SBE] |CRISPR/Cas9  |Tang ham lueong tinh|Sun va cs., 2017 “
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2.1.1. Cdy thién nang suét va chat hrong hat

O céy Wa nang suit duoc quy dinh boi hai hoic
nhiéu gen (Xing va Zhang, 2010). Nhiu nhom
nghién ciu da c6 gang thiét 1ap ban dé cac tinh trang
6 luong (locus trait quantative- QTL). Cac gene tiém
nang c6 thé duoc chuyén tmre Lép hoac gian tiép vio
cay dé phat (rién cac miong c6 nang svil cao (Shen
va cs., 2018). Tuy nhién, phurong phap nay rit kho
61 vai cac tinh trang duoe quy dinh béi nhiéu gen va
khé kiém sodt diroc vi tri cia cac gen muc tiéu. Khac
voi phuong phap trén, CRISPR/Cas9 c6 kha nang
nhin dién chinh xac DNA muc tiéu bing phan t
gRNA va chinh sua bang enzyme Cas9 (Cong va cs.,
2013; Lin va cs., 2014; Bortesi va Fischer, 2015).
Béng ky thuat ndy, tinh trang hat & cay lua da duoc
cai thién thong qua chinh sira trinh tw gen ki€m soat
kich thuoe hat GS3? (Grain size 3) va s6 luong hat
trén bong Gnla (Gram number 13) (Li va cs., 2016;
Shen va cs., 2018).

Nghién ciu cia Xu va ddng tac gia (2016) cho
thay ning suat lia da duoc cai thien sau kh loai bo
cac gen lién quan dén kich thude, so luong va khoi
lupng hat nhu grain size 3, 5(GS3, GS5), dense and
erect panicle | (DEPY), gramn weight 2 (GW2), grain
number 1a (Gnla). L1 va cang su (2016) da chinh sta
bon gen riéng ré Gnla, DEPI, GS3va IPA/ thu duge
cac cay Wa c6 kiéu hinh nhu $6 hat/bong tang, nhiéu
hat chdc/bong va kich thuée hat 16m hon so véi cay
dé1 ching. O mét nghien ciri khae, Xu va cong su
(2016) cho ring dot bién dong thoi ba gen hén quan
dén khoi luong hat GW2, GW5 va thousand grain
weight 6 (TGWH) co thé lam tang 29,3% khéi luong
hat so voi ban dau. Diéu nay cho thiy CRISPR/Cas9
6 kha nang gay dot bién cic gen lién quan dén nang
sudt lua.

Ngoai ra, CRISPR/Cas9 cing duoc ung dung dé
cdj thién chat luong gao thong qua chinh sira cac gen
chi phoi Vi duy nhu gen betaine aldelyde
dehydrogenase 2 (BADH2) kiém soat kha ning tong
hop ham lugng 2-acetyl-1-pyrroline (2AP) quy dinh
huong thom chinh trong gao. Bing ky thuat
CRISPR/Cas9, Shao va cong st (2017) da chinh swa
gen BADHZ lam tang ham huong 2AP & gidng lua
indica Zhonghua 11 dan @én huong thom ciia gao
tang len dang ké. Sun va cong su (2017) da thanh
cong tao ra hat gao cd ham luong tinh bot cao bang
cach chinh sta gen starch branching enzyme (SBE).
SBEI va SBEID. Trong khi cac dong dot bien gen

SBET khéng lam tang ham luong tinh bot, cac dot
bién gen SBEV cho thdy ham luong tinh bot cao hon
25 14n so vén d6i chung. Préu nay cho thdy gen SBEH
déng mot vai tré quan trong trong viéc xdc dinh cau
truc va tinh chat ctia uinh bgt cta hat gao.

2.1.2 Cdi thién kha nang chong chiu

Stress sinh hoc do cac vi sinh vat gay bénh bao
gom vi khudn, ndm vi rut va con tring tao ra lam ton
that tor 42% nang suat luong thuc toan cau (Oerke,
2005). Do vay, phét trién cay tréng khang bénh la
nhu cau can thiét, trong d6 mot s6 gen lién quan dén
bénh da duoc gay d6t bién bang cac phuong phap
chinh stra gen d¢€ tao ra giong lua khang bénh.

Zhou va cong su (2015 su dung ky thuat
CRISPR/Cas9 dé chinh sira gen OsSWEETIS rén
giong hia IR24 tao ra cac dong dot bién co kha nang
dé khang doi voi bénh bac 14, Wang va céng sy
(2016) gay dot bién gen OsERF922 bang cach chén
hoac xba vi tri dich tao ra tan so dot bién len téi 42%
o cac cay TO. Danh gia kiéu hinh cia 6 dong dot bién
doéng hop tr T2 cho thay ty 1& nhiém bénh dao on da
giam dang ké so voi cac cay dd1 chimg. Gen
eukaryotic translation initiation factor 4G (ell4G)
droc cho rang c6 hién quan dén cac phan ing khing
lai vi rat RTSV (Rice tungro spherical virus) gay
bénh vang lun ¢ lia (Lee va cs., 2010). Dréu nay da
duoc chimg minh khy Macovei va cong su (2018) géy
dot bién gen efFYG & giéng lua IR64 man cam véi v
rut RTSV tao ra cac dong lba 6 tinh khang cao.

Ngoai cac nghién ctu tang kha nang chéng chiu
cac stress sinh hoc nhr trén, cac nha khoa hoc cang
chu trong dén viéc nang cao kha nang chéng chiu
cac diéu kién bat loi cla ngoai canh (phi sinh hoc).
Gan day, Li va déng tac @a (2016) da thay thé gen
dua trén ky thuat TALEN va tao ra dot bién diém kép
& cay lua mang gen ma hoa enzym acefolactate
synthase (ALS). Hieu sudt dot hién 1a 6,3% voi toan
bo dot bién 6n dinh cho kha nang khang thuéc diet
c6 manh. Twong ty, thong qua CRISPR/Cas9 Sun va
cong s (2016) tao ra nhiéu dot bién diém riéng l&
tren trinh tr gen ALS. Két qua sang loc kiéu hinh cho
thay cac dong chinh stra biéu hién kha nang khang
thute diét ¢6 sau 36 ngay phun. Nang cao kha nang
chéng chiu nhiét 4o thap & lua cang duoc nhiéu nha
khoa hoc quan tam. Huang va cdng su (2017) da
chinh sira gen 7/FY1ava TIFY1blién quan dén kha
nang chéng chiu nlnét dé & cay lua. Cac cay dot bién
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biéu hién ro ret kha nang chéng chiu vén nhiét do
thap ctia moi trudng.

2.2. Tih hinh nghién ciu & Viet Nam

O nuéc ta, cong nghe chinh sia gen
CRISPR/Cas9 van con kha moi mé, dang duoc tiép
can, va frién khai vao thuc tién. Hién nay, Cas9 dang
durge mot 86 vién va trung tam tiép thu, trao dé1 voi
461 the quéc té trong khuon khé cac dé tai, dy an hop
tac quéc & cing nhu cac dy 4n trong nuge. Chinh
stra gen CRISPR/Cas9 budc diu xay dung va img
dung thanh cong trén mét s6 cay tréng quan trong
nhu lia, thudc 13, va ca chua Tai Vien Cong nghe
Sinh hoc, nhém nghién ciru tar Phong Cong nghe té
bao thuc vat da sir dung CRISPR/Cas9 thanh cong
tao dot bién gen trén cay dau tuong va thudc 14, voi
hiéu sudt tao dot bién dau tuong >90% va 20-40% &
thudc 4. K&t qua phan tich dét bién cho thiy khong
anh huong dén kha nang sinh truong, phat trién clia
cay dau tuong va thudc 14 so véi giong goc.

Hon nira, chinh stra gen CRISPR-Cas9 1a mot
trong nhimg huéng di méi ciia Vien Di truyén va Hoc
vién Nong nghiép Viet Nam trong giai doan 2015-
2025. & giai doan nay, chuong trinh cong ngh¢ sinh
hoc nong nghiep “Ung dung cong nghé chinh sta hé
gen d€ cai tao tinh trang mui thom va khang bénh
bac Ji 0 mot s6 giong hia chi hee cia Viet Nam”thuc
hién tai Vién Di truyén Néng nghiép trong giai doan
2017-2020. V6i két qua dy kién chinh sira ving
promoter cua gen OsSWEETI4 trén giong Bic
Thom 7 va gen BADHZ trén giong lia OM5451. Bén
canh dd, cac nha khoa hoc cia Hoc vién Néng
nghiép Viet Nam dang tién hanh nghién cdu st dung
CRISPR/Cas9 tao d¢t bién dinh hudéng tréen gen [AA9
& cay ca chua nhim tao dong ca chua khong hat.
Nhimg dinh huéng va duy kién két qua dat duoc &
mot s6 co quan nghién ciru cho thdy kha nang tiép
nhan va lam chi cong nghé chinh sira gen cing nhu
tiém nang umg dung cong nghé nay trong chon tao
giéng cay trong dot bién & Viét Nam.

3. TIEM NANG UNG DUNG O VIET NAM

Chon tao gidng lta & nuéc ta chi yéu thong qua
lai tao truyén théng, x(r ly dot bién, chon loc va tuyén
chon cic dong nhap néi. Phuong phap nay doi hoi
mat rit nhiéu thoi gian, chi phi dé tao ra gidng moi.
Vi thé, mot s6 nha khoa hoc da ‘mg dung cong nghé
mét trong chon tao giéng lia nhw chon giéng bing
chi thi phan tit ADN, chuyén gen théng qua cac hop

tac nghién ciu véi cac nha khoa hoc nudc ngoai.
Nhimg nim gan day, Vien Lua dong bang soéng Ciu
Long dé ta0 ra nhiéu giéng hia méi nho vmg dung chi
thi phéan tir MAS trong chon gi6ng Ita chiu man, chiu
néng, khang rdy, . Vien Di truyén Nong nghiép
cung tao ra céc giong lia thom, chiu ung théng qua
chi thi phan ta. Phuong phap nay mic di mang la
hi¢u qua nhung van mdt nhiéu thoi gian lai tao vi
chon loc.

Mat khac, tao gidng cay trong moi thong qua
chuyén gen cho thdy tiém nang tmg dung nhanh
chéng va hieu qua. Ky thuat nay dang dugc img
dung trén dau tuong, ngé va bong. Loi ich cay tréng
bién d6i gen mang lar da duoc da s6 nguéi tréng trén
thé gi6i thira nhan. Tuy nhién & nuéc ta viee nghién
ciu chuyén gen trén cdy lia khong dugc khuyén
khich bgi lien quan dén vin dé xudt khdu gao va dac
biét khi van cén nhimg lo ngai vé sur an toan dén sirc
khoe cia nguoi tieu dung. Cong nghé chinh sira hé
gen CRISPR/Cas9 cho phép tao ra cay tréng méi ma
khong cén chuyén bat e mot gen ngoai lai nao vao cay
chu vi thé loai b hoan toan lo ngai vé gen khang khéng
sinh ciing nhu cac gen chi thj khac thuong thdy &
phuong phap chuyén gen. Cong nghé ndy cé thé img
dung trong cong tac chon tao gidng lia dap img yéu
cau san xudt ¢ Viet Nam trong diéu kién thuan loi,
kho khan va dinh huéng nhu sau:

3.1. Thuan loi

3.1.1. Vai tro vd tim quan trong cia viéc nghién
cuu nhanh chong tao ra giong lia ning suat chal
hrong/chong chiu

Laa gao la mat hang nong san xuat khau chu lye
cta quéc gia chiu anh hudng nhiéu boi khi hau thay
déi va chat luong chua cao, diéu nay dan dén gia tri
gao trén thi truomg xuat khau va thu nhap cia nong
dan trong lta con thdp. Thuc té trén doi hér phai tao
ra giéng lia chéng chiu dugce nhiéu yéu 16 bat loi
cung lic, nhung van diam bao chit luong, V&
phuong phép tao giéng hién nay thuong chi tao ra
giong khang véi mét vai yéu té bat lon. Do do.
CRISPR/Cas9 voi cach tép can c6 kha nang tao dot
bién da gen cing mot lue sé la co hoi tao ra cic
giong lua khang da yéu té can thiét dé umg phé voi
bién dd1 khi hau va dam bao san xvat bén vimg. Hon
nira, voi s dac hiéu vén c6 CRISPR/Cas9 truc nép
géy ra nhimg dot bién & cac gen muc ticu sé la co so
dé lya chon cac dot bien 1ot co kha nang tang nang
suit, chat lweng va chéng chiu stress.
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3.1.2. Vé phong thi nghiem

Dé dap img nhu cau trong cong tac nghién ciu
va tao dong ha dot bién, he thong co sé phong thi
oghiém duoc thiét lap & cac vién, trung tam nghién
clu va trudng dat hoc. Bao gém 1 phong thi nghiem
trong di€m cong nghé gen (Vien Cong ngh¢ Sinh
hoc) va 2 phong thi nghiém trong diém cong nghe té
bao thuc vat thuoe Vien D1 truyén Néng nghiep va
Vién Sinh hoc Nhiét dén va nhiéu phong thi nghiem
sinh hoc phan tir quy moé nho o cac truong dai hoc
khéi nghanh néng - lam nghiép. Thong qua cac
chuwong trinh va dy an hop tac quéc té dau tu trang
thiét bi tai Vien Cong nghé Sinh hoc, Vien Di bruyén
Nong nghiép va Hoc vién Nong nghigp Viet Nam
phai ké dén dy an tai tro cia FIRST, JICA...Cu thé,
v6i nguon tai tro cua FIRST, 2 phong thi nghieém (Tin
sinh hoc va Sinh hoc phan tir giam dinh gen thuce vat)
da dugc dau tr nang cap. Tai déy, cac trang thiét bi
sinh hoc phan tir - ky thuét di truyén kha dong bo va
day du dap img duge yéu cau cla nhiéu cong viee
nhu sang loc gen, thiét ké vecto va tao chung
Agrobacterium phuc vy chuyén gen,

3.1.3. Vé hé thong (i sinh

Hién nay, quy trinh tai sinh cay la da duge
nhiéu nghién ctru trong nugc cong bo, voi viec hua
chon va sang loc cac giong c¢6 kha nang tai sinh cao
phuc vu cho chuyén gen. Kha niang tai sinh thanh
cong cac gong lua ban dia va cac giong nhap noi da
duoc ghi nhan. Theo két qua nghién ctu cua Phan
Thi Thu Hién (2012) cho thdy 25/31 giong lba nuong
Vi¢t Nam c6 kha nang tai sinh, trong do 4 giong co ty
1¢ tai sinh cao gém IR78878 (70,3%), Khau cong ton
(70,3%), Khau t6i (70,3%), Khau trdm hom (75,3%).
Mét nghién ciu khac cho thiy mot s giéng nhap
noi IR64, J02 va Bdc Thom c6 kha nang tai sinh va
tiép nhan gen kha tét, dap (mg duoc véu cdu cho
nghién ctu chuyén gen khang han va khang bénh
hai (Pham Thu Hing va cs., 2016). Pén nay, quy
trinh tai sinh mot s6 gidng lia japonica (BM9630,
NV1, NV2, NV3, J02) va indica (Huong com va
BC15) da duoc hoan thién (Phan Thi Huong va cs.,
2014). Véi nhimg két qua nghién ciu dat duoc sé tao
tién dé cho cong nghé chuyén gen tao dong lia dot
bién sau nay.

3.14. V& nhin hw/diéu kién nghién cuu vé
chuyén gen

Nhiéu chuong trinh dé1 mén cong nghé quée ga
tap trung ho tro nghién cuu tao cay lua chuyén gen
da duoc xay dung va hoan thién. Cac dé tai cap Nha
nuoe va hop tac quéc té vor Bi (1997-2001), EU (1998
nay) dé “Tao cay lia chuyén gen chiu han va chiu
man” da duoc trién kbai vér chon loc gen, thiét ké
vector mang gen, va quy trinh chuyén gen trén cdy
lba thong qua Agrobacterium da dwoc xay dung va
hoan thién tai1 Vien Cong nghé Sinh hoc. Tuong oy,
tai Vién D1 truyén Nong nghiép, cac két qua nghién
ctiu phan lap gen va thiét ké vecto biéu hién gen da
duge tén hanh nham tao ngudn vat liéu di truyén
cho cac nghién ciu chuyén gen, tao cay wong hién
ddi gen co kha nang chong chiu vat diéu kién bat fon.
Vien da phan lap duoc 19 gen diéu khién tang cuong
unh chiu han phuc vu nghién ciu tao giéng cay
tréng chuyén gen chin han va d4 xay dung duoc quy
trinh chuyén gen vao giong lua Indica (PBI).
Japonica (J02), ngd, dau tuong va thude 1a. Hon nira,
Vien Di truyén Nong nghiép la co so trye tiép bop tac
nghién ctu voi Trung tam John Innes va Trung tam
phan tich hé gen Anh, da tién hanh gidi ma thanh
cong 36 giong lia ban dja vu ti cua Viét Nam ong
nam 2013. Tiép do, du an 600 dong/giong lua ban dia
da dé xuit var Bo Khoa hoc va Cong nghé hé tro
trién khai tiéu du an “Néang cao ning luc nghién ctr,
lam chi céng nghé genom hoc (Genomics - Assisted
Breeding, GAB) va cong nghé chon giéng ung dung
chi thi phan tr (Marker Assisted Backcrossing -
MABC) dé chon tao cac giong lia khang da yéu 16
tmg phé vén bién dai khi hau”. Do vay, viéc trién khai
cac dir an trén la dip dé dao tao, nang cao nguén
nhan lyc trong linh vyc hé gen hoc va un sinh hoc.
Trong do cac nha khoa hoc Viét Nam da tiép can véi
cac phuong phap giai ma hé gen tén tén, tién toi
chi dong giai trinh ty, tao 1ap co s¢ dir ligu hé gen
ddy du cia cac giéng lua Viét Nam. Dong thai la co
hot dé ap dung cong nghé moi CRISPR/Cas9 chon
tao giong lia dot bi€n gen mé mot cach nhanh
chong, hiéu qua.

3.2, Khé khan/thach thire

Dé dam bao dam an ninh luong thuc va xudt
khau nong san bén vimg truée tinh trang bien déi kin
hau, cong tac nghién ctru chon, tao @ong dang duoc
dat len hang dau. Viéc nhanh chong tao ra nhimg
giong cay tréng dot bien c6 sire chong chiu diéu kien
bat lot sinh hoc va phi sinh hoc (mg pho vor bién déi
khi hau cang nhu pha v rao can (€ tang nang suat.
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san lwong luong thye, doi héi phir e nhimg thong
tin chinh x4c vé kiéu gen va kéu hinh cta cac nguon
vat liéu, ddc biét 1a cac nguén gen ban dia qui. Mt
khéc, trong quy trinh chon tz0 gidng bang chi thi
phan tir, dé xac dinh sy c6 mat ciia gen quy dinh chat
luong, gen khang sau bénh déu sir dung ngudn gen
khang cia nuoc ngodi (IRRI, Trung Quéc). Tuy
nhién, kiéu gen cva giéng ban dia Viet Nam va
Trung Quéc cé sy khac biét, dan dén khé khan trong
viéc tim kiém va sang loc gen. Trong khi d6, cac
ngudn gen lia ban dia rit da dang. nhiéu nguén gen
chit luong co kha ning khang sau bénh t6t nhimg
chua duge khai thac hét. Chua ¢6 nhimg cong b
khoa hoc vé xac dinh ban dé di truyén cla cic gen
chit luong, gen khang sau bénh, xac dinh thanh
phén alen/locus, so sanh su sai khac gita c allen
chat luong, allen khang cia cac giéng lua ban dia
Viét Nam véi cic gidng lda trén thé giéi dé phuc vu
cong tac lai tao giong.

3.3. Pinh huéng trong théi gian téi

Tap trung img dung CRISPR/Cas9 tao dot bién
lién quan dén bi€u hién promoter/gen nang suat lién
quan dén tang khér luong hat, s6 luong hat, chiéu dai
hat, s6 nhanh/cay va gen khang bénh bac la va dao
on. Tiép tuc tao dot bién cai thién ham luomg
amylose va lycopene trong gao, la co s& tmg dung
chinh sfra gen tao ra cac dot bién mai gop phan nang
cao chidt luong. Bén canh d6, tiém nang cua
CRISPR/Cas9 trong viéc tao dot bién da gen lien
quan dén cac hoocmon diéu hoa sinh truomg va
khang stress, nbamg van dam béao chat lugng. Chon
tao duoc cac déng lia dot bién bing cong nghe
CRISPR/Cas9 ap dung & quy mé phong thi nghiém
vanha lud.

4. KET LUAN

CRISPR/Cas9 la cong nghe chinh stra gen thao
tac mot cach dé dang, dac hiéu va da duoc ap dung
thanh céng trén nhiéu gidng cay trong quan trong.
Cong nghé nay seé thic ddy ¢4 hai huong nghién ctru
co ban va img dung, nang cao hiéu biét chuc nang
gen va tao tién dé cai thién cac tinh trang mong
muén & cay trong.

Cong nghé CRISPR/Cas9 co thé duge (g dung
trong cong tac chon tao gidng cay wong & Viet Nam.
Pic biét trong cong tac chion tao giong lua dé nang
cao nang suat va chit lugng va kha nang chéng chiu
voi cac didu kién bat loi cua ngoai canh.

L0 CAM ON

Nhom tic gid xin chin thinh cam on Bo Khoa
hoc v Cong nghé da cap kinh phi cho dé tai hop tac
nghién cuu song phuong va da phurong gura Truong
DPai hoc Quoc gia Kyungpook Han Quoc va Truong
DPai hoc Nong Lim, Pai hoc Thai Nguvén mi sé
HNQT/SPPFP/13.19,
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THE CURRENT STATUS OF GENOME EDITING TECHNOLOGY (CRISPR/Cas9) FOR
IMPROVING TRAITS IN RICE AND PERSPECTIVE IN VIET NAM
Nguyen Tien Dung, La Van Hien
Summary

Development of mutation crops by genentic edition is conventional and an extremely flexibile tool for
sustanable agncultural production. Whereas, genome editing (GE) has been modified at the molecular as
the nucleotide and ensured by spectficity of CRISPR/Cas9. This technique is more quick, simple, and high
efficiency than ZFNs and TALENs. Various plant-specific CRISPR/Cas3 vector systems have been
estabilished for adaptation of this technology to many plant species and successfully applied to model plant
as Arabidopsis thaliana and other important crops such as soybean and corn. With this potental powerful
and innovative technique, the GE plant breeders make valuale materials for mutation breeding. In this
review, we summarze the role of CRISPR/Cas9 in plant genome editing and current achivements as well as

the potential application for rice genetic improvement related to productivity, quality, and tolerant ability to
adverse environmental conditions.

Keywords: CRISPR/Cas9, mutants, GMO, rice, stress.
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