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Ngo chuyen gen giau carotenoid dau tién 6 Viét Nam

Véi mong mudhn ting ham lugng carotenoid dé gia téng gid tri dinh dudng clia cay ngd, cac nha khoa
hoc thudc Vién Cong nghé sinh hoc (Vién Han 1am KH&CN Viét Nam) da trién khai dé tai “Nghién
cliu tao cay ngd chuyén gen giau carotenoid” do GS.TS Nguyén Bic Thanh [am chd nhiém. Pay 12
cong trinh d4u tién trén thé giéi ciing nhu & Viét Nam thanh cong trong viéc chuyén gen IbOr tif
giong khoai lang Hoang Long vao mot s6 dong ngo va tao dugc cay ngd chuyén gen c6 ham lugng
B-carotene cao han 10 14n so véi ddi chiing khong chuyén gen.

g6 la cay ngi coc quan

trong - trong nén kinh

t€ toan cau vi nd nudi

sbng 1/3 dan so thé gidi.
& Viet Nam, ngd la cay luong thic
diing tha hai sau cay lda. Tuy nhién,
chat dinh dudng cua cac loai ngd co
mat tai Viét Nam con rat thap, thiéu
lysine, triptophan va rét it carotenoid,
dac biét la cac carotenoid tién
vitamin A. Trong ngd, cac carotenoid
tién vitamin A goém a-carotene,
B-carotene va B-cryptoxanthin vdi gia
tri tuong ting chi tu 0-1,3; 0,13-2,7 va
0,13-1,9 nmol/g.

Do ca thé khong téng hop dugc
vitamin A, carotenoid thuc vat la
ngudn tién vitamin A chinh cho con
ngudi. Thiéu vitamin A la van dé
quan trong trong dinh dudng & nhiéu
nai trén thé giéi. Theo Té chic Y
t€ thé giéi (WHO), su thi€u vitamin
A anh hudng t6i 250 trieu nguoi
trén thé gidi va dan dén mu loa cho
khoang 500.000 tré em/ndm. Ngoai
ra, carotenoid con cé tac dung gidm
ung thu va cac bénh tim mach. Chinh
vi vay, van dé cdi tao dé gia tang
ham lugng carotenoid trong mét s6
cay tréng phé bién nhu cay ngd dudc
nhiéu nha khoa hoc quan tam.

Pé cai tién ham lugng carotenoid
trong cay, c6 thé can thiép vao chu
trinh t6ng hop carotenoid b&ng céch
tdng cudng thé hién mot s6 gen ma
héa cho cac enzyme then ch6t tham
gia vao téng hap hay tc ché mot s6
gen méa hda cac chat phan giai va st
dung cac gen diéu hoa qua trinh tich

Iy carotenoid. Trong do, Ung dung
cong nghé gen dé thé hién cac gen
diéu hoa tich Idy carotenoid la mdt
huéng quan trong dé cai tién ham
lugng carotenoid. Gan day, Berman
va cong su [1] da chuyén gen Orange
(Or) cla cay Arabidopsis (AtOr) vao
giéng ngd trang M37W (chi chuia rat
it carotenoid nhu zeaxanthin, lutein,
violaxanthin, antheraxanthin) va da
tao dugc hai dong ngd chuyén gen
OR1va OR2 c6 ham lugng carotenoid
téng tuong Ging vao khoang 9 va 17
ug/g khéi lugng kho. Gen Or déong
vai trd quan trong trong tich Iy
carotenoid va tham gia vao sy phéan
hoéa plastid khong sac t6 thanh thé
nhiém sac, khdng can thiép vao cac
khau t6ng hgp carotenoid nhung lai
diéu hoa qua trinh tao ra bé du tri
dé co lap va luu trii carotenoid. Su
thé hién gen Or da lam tang tich Idy
carotenoid trong mé seo lua va khoai
lang. Lu va cong su [2] da chi ra
rang, gen Or m& hoa cho protein ¢c6
chiia mién DnaJ giau cysteine cd lién
quan dén sy tich Idy carotenoid cao.
bay la nhiing cd s6 khoa hoc quan
trong cho viéc Ung dung cong nghé
gen tao céy ngb giau carotenoid.

Tu cac nghién cuu di trudc,
v6i mong mudn tang ham lugng
carotenoid trong ngd dé gia tang
gia tri dinh dudng cua cay ngo, qua
dé gop phan tang cudng slc khoe
cho ngudGi st dung va hiéu qua
dinh dudng trong chan nudi, cac
nha khoa hoc thudc Vién Han lam
KH&CN Viét Nam d& trién khai dé
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tai “Nghién clu tao cay ngd chuyén
gen giau carotenoid”. Cac muc tiéu
cu thé cla dé tai la: (1) Xay dung
quy trinh chuyén gen gia ting tich
IGy carotenoid & ngd hiéu suat trén
1%; (2) Tach dong gen Or va thiét
k& dudc cau tric mang gen Or tang
cudng tich Ily carotenoid phuc vu
chuyén gen; (3) Tao cay ngd chuyén
gen tang tich IQy carotenoid cao han
dsi chiing khong chuyén gen. Sau
hai nam trién khai, dé tai da thu dugc
nhiing két quéa sau:

- Phan lap dugc gen Or tii gidng
khoai lang Hoang Long ky hiéu la
IbOr va da dang ky trén Ngan hang
gen qudc té v6i ma s6 KX792094.1
va gen Ortl cay sup-lg dugc dang ky
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Hinh 1. Hinh anh tao cay ngd chuyén
gen IbOr gia tang tich liy carotenoid
thong qua Agrobacterium tumefaciens
mang cau tric chuyén gen st dung mo
phén sinh dinh (A, B) va st dung phai
non (C, D, E).
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Hinh 2. K& qua phén tich bang hé thang Hitachi Elite LaChrom HPLC cho thay
cac cay ngo chuyén gen IbOr c¢6 ham lugng B-carotene cao hon nhiéu (dudng cong
dam) so véi cay doi chiing khéng chuyén gen (dudng cong md).

trén Ngan hang gen quéc té véi ma
s6 KX396544.1.

- Thiét ké dudgc 2 cau tric chuyén
gen mang gen /bOr tang cudng tich
Ity carotenoid 1a pCambia2300/Ubi/
IbOr/Nos va pCambia2300/Glo1/
IbOr/Nos.

- Chuyén thanh céng céu trdc
pCambia2300/Glo1/IbOr/Nos  vao
mot s6 dong ngd va tao dugc 18
dong ngé chuyén gen cé ham lugng
carotenoid téng téng so véi d6i ching
tuong Ging tii 1,756 dén 12,515 lan va
ham lugng B-carotene tang tu 2,022
dén 19,002 Ian. Trong dd, c6 6 dong
¢6 ham lugng B-carotene tang trén
10 lan (N618-1bOr.3, N618-1bOr.6,
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N618-1bOr.8, N618-1bOr.9, H145-
[bOr.10, H145-1b0Or.15).

- Xay dyng dugc 1 quy trinh
chuyén gen IbOr gia tang tich Iy
carotenoid & ngd s dung md phan
sinh dinh va A. tumefaciens cho hiéu
suat chuyén gen tii 1,50 dén 2,63%.

- Cong bo 1 bai bao trén tap chi
qudc té thudc danh muc SCIE [3] va
1 bai trén tap chi thuéc danh muc
VAST2 cla Vién Han 1am KH&CN
Viét Nam [4], dao tao 1 thac sy va 1
cl nhan.

Pé dua vao san xudt dai tra, cac
dong ngd chuyén gen can dudc tiép
tuc theo ddi, danh gia tinh n dinh
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clia gen chuyén va an toan sinh hoc,
song c6 thé khang dinh, day 1a cong
trinh dau tién trén thé gidi cling nhu
§ Viét Nam thanh cong trong viéc
chuyén gen IbOr tii gidng khoai lang
Hoang Long vao mét s6 dong ngd
trong va tao dugc cay ngd chuyén
gen c6 ham lugng B-carotene cao
gap 10 lan so véi ddi ching khong
chuyén gen. Céc cau tric (vector)
chuyén gen va quy trinh chuyén gen
clia dé tai c6 thé ap dung tai cac vién
nghién clu va cac phong thi nghiém
dé cai tién chéat lugng dinh dudng &
cay ngd va cac cay trong khac &

Minh Nguyét
TAI LIEU THAM KHAO

[1] J. Berman, U. Zorrilla-L6pez,
V. Medina, G. Farré, G. Sandmann, T.
Capell, P. Christou, C. Zhu (2017), “The
Arabidopsis ORANGE (AtOR) gene
promotes carotenoid accumulation in
transgenic corn hybrids derived from
parental lines with limited carotenoid
pools”, Plant Cell Rep., doi: 10.1007/
s00299-017-2126-z.

[2] S. Lu, J. Van Eck, X. Zhou, A.B.
Lopez, D.M. O’Halloran, K.M. Cosman,
B.J. Conlin, D.J. Paolillo, D.F. Garvin,
J. Vrebalov, L.V. Kochian, H. Kipper,
E.D. Earle, J. Cao, L. Li (2006), “The
cauliflower Or gene encodes a DnaJ
cysteine-rich domain-containing pro-
tein that mediates high levels of beta-
carotene accumulation”, Plant Cell,
18(12), pp.3594-3605, https://doi.
org/10.1105/tpc.106.046417.

[3] Thi Luong Tran, Thi Huong Ho,
Duc Thanh Nguyen (2017), “Overex-
pression of the /bOr gene from sweet
potato (l[pomea batatas ‘Hoang Long’)
in maize increases total carotenoid and
B-carotene contents”, Turk. J. Biol., 41,
pp.1003-1010.

[4] H6 Thi Huong, Nguyén Thuy
Ninh, Nguyén Blc Thanh (2017),
“Tach dong va thiét ké vector chuyén
gen mang gen /bOr tu khoai lang (/m-
pomea batatas L.) tham gia vao su tich
I0y carotenoids”, Tap chi Céng nghé

sinh hoc, 15(2), tr.341-347.



