Khoa hoc - Céng nghé va Péi méi sang tao M

UNG DUNG CRISPR/Cas9
TAO RA GIONG CA CHUA CO HAM LUONG AXIT AMIN CAO

TS DO Tién Phat, TS Nguyén Xuéan Cudng, ThS Nguyén Hong Nhung
Vién Cong nghé Sinh hoc, Vién Han lam Khoa hoc va Céng nghé Viét Nam

Hién nay, hé thong chinh stra hé gen CRISPR/Cas9 da dwoc phat trién va (ng dung trén nhiéu doi twong
thwe vat khac nhau. Hé thong nay dang dwoc xem la cong cu hidu qua nhat trong cai tao giong cay
trong. ng dung CRISPR/Cas9, cac nha khoa hoc thudc Vién Cong nghé Sinh hoc (Vién Han [am Khoa
hoc va Cong nghé Viét Nam) da cho ra doi san pham ca chua dot bién co ham lwong dwong va axit amin
tang gap 2 1an so v&i giong ca chua truyén thong. Day 1a nghién ciru dau tién & Viét Nam tao ra dot bién
trén cac nguon gen tiém nang clia giong ca chua trong nwér.

Tiém nang cia cong nghé chinh sia
gen

Gan day, cong nghé chinh sla
hé gen da mang lai nhiéu thanh
tuu to I6n trong nghién clu co
ban cling nhu céi tao giébng cay
tréng nha tinh hiéu qué va chinh
xac. Diém dac biét cla hé théng
chinh sia hé gen la cac doét bién
tao dugc c6 thé tach biét khdi
gen chuyén va mang dac diém
tuong tu cac dong dét bién théng
qua nhiing phuong phap truyén
théng. Tai mét sé qudc gia, chinh
sach quan ly déi voi cay trong
chinh stia gen ciing dugc ddi méi
nhanh chong trong vai nam gan
day. An Do va Trung Quéc (hai
quéc gia c6 quy mé dan sé I6n
nhat thé gidi) da cho phép viéc
trong trot va canh tac cay trong
chinh stia gen. Nhiing nén san
xudt néng nghiép hang dau thé
gidi nhu My, Trung Quéc, An D9,
Brazil cling da mé ctia hoac tuyén
b6 y dinh mG clia doi vGi cac san
phdm noéng nghiép thuong mai
c6 ngudn goéc chinh sla gen.
Mot vai nuéc thudc chau Au, thi
trudng nhap khau mét luong I6n

cac san phdm néng nghiép trén
toan thé gidi cling da cé quy dinh
cho phép mét vai san phdm chinh
stra gen dugc mién céac quy dinh
nghiém ngat doi voi cay trong
bién déi gen (GMO) bao gém ca
viéc dan nhan. Tu do cho thay,
con dudng dé thuc vat chinh sta
gen tr§ thanh san pham thuong
mai, dugc thi trudng chdp nhan
dang ngay cang rut ngan lai.

Ca chua la mét trong nhing
loai rau chd luc cta nhiéu nuéc
néng nghiép. San lugng ca chua
lubn tang qua cac nam, tinh dén
nam 2019, ca chua da chiém 22%
téng san lugng rau trén toan thé
gi6i. G Viet Nam, viéc tiéu thu ca
chua tuoi rat phé bién va uéc tinh
chiém khoang 20% téng ludng
rau tiéu thu. Cac giébng ca chua
thuong mai hién nay da trai qua
thdi gian dai chon loc, thuan hoéa,
lai tao tU ca chua dai nén thudng
c6 huong vi kém hédp dan, chi
yéu dudc st dung cho ché bién.
D&i vGi ca chua ndi riéng va cac
loai qua noi chung, ham lugng
dudng va axit amin 1a nhiing chi
tiéu quan trong dé danh gia chat

lugng. D& cai thién chét lugng
qua ca chua, mét sé phudng
phap chon tao giéng truyén théng
da dugc ap dung, tuy nhién yéu
cau thdi gian thuc hién kéo dai
va c6 thé kém theo mét sé tinh
trang khdng mong muén.

Dong ¢a chua ¢6 ham lugng dudng va
axit amin tang gap 2 lan

SU dung cong nghé gen
tdc doéng t6i cd ché cam (ng,
diéu hoa va hoat dong cla cac
enzyme trong cac con dudng sinh
tng hop va tich Ity cac hop chat
khac trong cay la huéng di trién
vong gop phén nang cao chat
lugng céac loai qua. Tu hudng di
nay, nhom nghién cuu thudc Vién
Co6ng nghé Sinh hoc da tién hanh
xac dinh théong tin gen SIbZIP1
(moét gen ma hdéa cho yéu té
diéu hoa hoat déng cla gen va
enzyme trong qua trinh sinh téng
hgp dudng va axit amin trén cay
ca chua) - hinh 1.

Khac vdi thuc phdm bién
déi gen, cac dong ca chua dot
bién dudc tao bang cobng nghé
CRISPR/Cas9 c6 kha nang di
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Hinh 1. (A) Sy chi phéi cta viing trinh tw phia trwé'c (UORF) trén gen SIbZIP1 dén qua trinh chyyén héa, tich liy dwéng va
axit amin trong qua chin; (B) M6 phéng phwong phap chinh stra gen tao cay ca chua doét bién. Promoter: vung kh&i dong
phién ma clia gen SIbZIP1, uORF: trinh ty dich ma phia trwéc gen SIbZIP1.

truyén 6n dinh & cac thé hé tiép
theo va cé thé khéng mang theo
bat cu trinh ty ADN ngoai lai nao
trong hé gen. Qua do, nhom
nghién ctiu da phat trién hé théng
chinh slia gen CRISPR/Cas9
mang hai trinh ty dinh hudng
gRNA dé tao ra cac dot bién cé
muc tiéu trong cac vung uORF
cla gen. Cong nghé nay giup
chinh sla chinh xac céac trinh tu
gen nham tao ra céac tinh trang
mong muén & cay trong. Chung
dugc xem la phuong phap nhanh
va hiéu qua hon nhiéu so vdi
cac phuong phap chon tao giéng
truyén théng.

Trong qua trinh thuc hién,
nhom nghién cuu da xay dung
hé théng vector CRISPR/Cas9
hiéu suat cao dé tién hanh chinh
stia vlung gen quan tam va thu
nhan dudc cac dong dot bién én
dinh tU giébng ca chua Viét Nam.
Théng qua cac phéan tich danh
gia vé sinh trudng, hinh thai va
nang suat, nhém nghién clu
cling da phat hién ra dot bién tao
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Hinh 2. Sinh trwéng cua cac dong ca chua dot bién va qua ca chua cua cac
dong nay.

dugc trén vung uORF trén gen
SIbZIP1 khéng lam &nh hudng
dén kha nang sinh trudng va
phat trién clia cay ca chua (hinh
2). Trong khi do, dé Brix (gia tri
xac dinh ham lugng chat ran hoa
tan téng sd) & cac dong dot bién
tiang 12,8-45,39% so vGi gidng

géc ban dau, tng ham lugng
dudng hexose tich lly trong qua
ciing cao hon han (3,34/100 g)
so giong goc (2,43/100 g). Pac
biét, ham lugng axit amin téng
sO trong qua cla cac dong dot
bién SIbZIP1-uORF déu tang cao
hon nhiéu so véi qua cla giéng
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Bang 1. Ham lwong cac axit amin trong qua ca chua chin (trung binh * sai s6 chuén).

Axit amin (mg/100g) Gibéng géc Dong dot bién 9.1a Dong dét bién 14.1 Dong dét bién 15.2
Aspatic acid 56,86+6,63? 138,76+5,16° 98,97+£15,14° 130,05£13,9%°
Serine 13,011,932 17,26+0,942° 27+3,12 ¢ 22,1242,23b¢

Glutamic acid

144,03+12,66°

379,39+9,6°

302,7+39,33°

389,73+£52,19°

Glycine 20,2+2,732 25,22+2,06°° 36,55+3,37° 31,82+3,45
Histidine 12,88+2,232 14,7940,88% 17,69+0,48° 16,23+1,28%
Arginine 200,63+30,692 391,41454,282 326,95+59,42 740,61£113,61°
Threonine 10,37+1,012 14,41+0,29° 16,61+1,17° 16,89+0,86°
Alanine 24,9+2,752 29,81+0,612° 49,43+8,71° 40,16+3,34%°
Proline 10,75%1,22 14,99+0,08° 22,04+2,18° 19,43+1,27¢
Tyrosine 19,02+4,022 23,47+3,76° 28,23+1,422 26,04+2,47°
Valine 15,111,772 20,7+0,44%> 26,91+2,7° 25,92+2,09°
Methionine 4,81+1,15° 8,51+0,86° 6,18+1,04% 5,8+0,36%
Lysine 14,45+3,992 24,413,042 27,1614,71° 31,13+1,49°
Isoleucine 13,28+1,682 19,1+0,96° 23,02+2,4° 22,59+2,08°
Leucine 129,83+34,03° 124,16+19,25° 118,29+3,55° 107,146,512
Phenylalanine 25,17+5,622 30,58+4,852 31,83+1,912 34,26+2,682
Téng sb 715,28+14,122 1276,96+29,79° 1159,55+23,69° 1659,86+45,97°

a, b, c: thé hién s khac biét ¢ y nghta théng ké gitra cac mau phan tich.

gbc (62,11-132,05%), su thay déi
dudc ghi nhan trén hau hét cac
loai axit amin thiét yéu (bang 1).

Ké&t qua danh gia ham lugng
axit amin 3 bang 1 cho thay, tat
ca cac chi s6 clia dong ca chua
dét bién déu co chat lugng cao
hon so véi giong ban dau, diéu
nay ching td nhom nghién clu
da thanh cbng khi tao ra loai
ca chua cé6 ham lugng dudng
va axit amin ting gdp 2 lan
(1659,86+45,97/715,28+14,12)
bang céng nghé chinh slia gen
CRISPR/Cas9.

*  *

Pay la nghién clhu dau tién
trén thé gidi cling nhu & Viét Nam
vé (ing dung CRISPR/Cas9 dé
tao dot bién dinh hudng trén vung
uORFs cla gen SIbZIP1 trén cay

ca chua. K&t qua nghién cutu da
dudc cong bé trén Tap chi Planta
cla Springer Nature (tap chi uy
tin vé céng nghé sinh hoc thuc
vat thudéc nhém Q1 trong co sé di
lieu clla Web of Science). Thanh
c6ng nay cho thay, cac nha khoa
hoc Viét Nam da sém lam chu
cong nghé CRISPR/Cas9, phat
trién cac phuong phap danh gia
dugc clu trac chinh sla gen,
dong thoi ma ra tiém nang to 16n
trong cai tao chat lugng cling nhu
cac tinh trang quan trong khac
trén cay ca chua, mé rong kha
nang Ung dung trén cac cay trong
cht luc khac & nudc ta.

Viéc phat trién thanh cong
dong ca chua doét bién cé chat
lugng néng cao hon so véi ca
chua truyén th6ng mang lai nhiéu
y nghia quan trong déi véi khoa
hoc, méi trudng va xa hoi. Cu thé,

vé khoa hoc: viéc ap dung céng
nghé chinh slia gen trong nghién
cliu va phat trién giéng cay ca
chua da mang lai nhiing trién
vong trong viéc giam thiéu si
dung phan bén va thuéc trii sau
héa hoc, tang kha nang chéng
choi vGi sau bénh va diéu kién
thai tiét khac nghiét clia cay ca
chua. V& mat xa hoi, san phadm
ca chua dot bién cung cédp thém
su lua chon tét cho stc khée cla
ngudi tiéu dung, giup ngudi ndng
dan nang cao thu nhép.

Trong thdi gian t6i, nhdém
nghién ctiu mong mudn Viét Nam
sé& c6 cac chinh sach cu thé trong
cong tac quan ly cay trong chinh
stia gen dé tao hanh lang phap ly
cho viéc thuc ddy cong tac phat
trién giéng cay tréng phuc vu nhu
cau san xuat va tiéu dung
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