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KHAO SAT TAN SUAT CAC ALLEN CO LQI CHO TiCH LUY B-CAROTENE

O MOQT SO MAU GIONG NGO TRONG G VIET NAM

Tran Thi Lwong, Nguyén Dirc Thanh*
Vign Cong ngh¢ Sinh hoc, VAST, Viét Nam

TOM TAT: Ham luong caroten0|d tién vitamin A, trong d6 c6 B- -carotene & hat ngb rat thap va
thay d6i nhiéu ¢ cac mau giéng ngd. Nhiing két qua nghlen cau vé vai trd cua céc allen cua gen
crtRB1 va LycE trong tich lity B-carotene & ngd cho thady mot s6 allen c6 thé diéu hoa gia ting ham
lugng B-carotene. Cac allen nay duoc goi la cac allen cd lgi cho tich liiy B-carotene. Tuy nhién, tan
suit cé4c allen ¢ lgi & céc gidng ngd truyen thong 1 rat thap. Va vi thé cac allen nay dugc biét dén
1a cac allen hiém. Viéc xac dinh cac mau gidng ngd mang allen c6 loi va co ham luong B-carotene
cao phuc vu cho nghién ctiu cai tao giong ngd theo hudng gia ting ham luong carotenoid tién
vitamin A, dac biét 12 B-carotene la rat quan trong. Trong nghién cau ndy, chung toi khao sét tan
sut céc allen cua gen crtRB1 va LycE c6 loi cho tich liiy p-carotene ¢ 20 mau giéng ngd trong &
Viét Nam. Két qua nhian dwoc cho thay tin suit allen c6 loi cua crtRB1 ¢ cac mau giéng ngd
nghién cau 1a 25% va cua LycE 1a 5%. C6 4 mau giéng (H240, H95, H20 va Ngb nau vang Lik,
Dik Lik) mang allen c6 loi va c6 ham lugng p-carotene cao (tir 6,100 dén 17,247 pglg). Cac mau
gidng ngd nay 1a ngudn nguyén liéu quan trong cho cac nghién ciru cai tao ham luong B-carotene

& ngo.

Tur khoa: Allen c6 lgi, B-carotene, carotenoid tién vitamin A, ciy ngd (Zea mays L.), tan sut allen.

MO PAU

Vitamin A 1a chat dinh dudng can thiét cho
con nguoi dac biét 1a ddi véi hé thong thi giéc,
hoat dong ting truéng va phat trién, duy tri tinh
toan ven cua té bao biéu mé, hé mién dich va
sinh san (Burri et al., 1997). Con nguoi va dong
vat khong thé tu tong hop dugc vitamin A, do
do6 can phai cung cap thong qua chat carotenoid
tién vitamin A (TVA) trong ché do an uong
Thiéu vitamin A la van dé anh huong dén sic
khoe trén toan cau: lam cho 140 den 250 triéu
ngudi bi nguy co mac nhiéu van de vé suc khoe
(Harjes et al., 2008); c6 thé dan dén mu loa va
gia tang benh tat cting nhu ty I€ tir vong ¢ tré
em mam non (WHO, 2010); lam giam h¢ thdng
mién dich & tré em dan dén ting nguy co tu
vong do cac bénh truyén nhidm (Tanumihardjo
etal., 2016).

Ngo dugc tiéu thu béi hon mét ty nguoi trén
thé gidi, dac biét 1a cac Vung tleu Saharan cua
chau Phi, My La Tinh va nhiéu ving chau A.
Ham luorng carotenoid ¢ hat ngd cao hon so voi
cac cay ngu coc khac, tuy nhién lai rat thap va
thay d6i nhiéu ¢ cic gidng ngo Trong ngo
vang, carotenoid TVA ¢ ndi nhli bao gom
o-carotene, B-carotene va B-cryptoxanthin, ham
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lugng chi thap tir 0 dén 1,3, 0,13 dén 2,7 va
0,13 dén 1,9 nmol/g tuong ung (Kurlhch JUVIk
1999). Cac giong ngo6 phat trién gan day da dat
duoc ham lugng Bcarotene khoang 15 ng/g
(HarvestPlus, 2007) va thdm chi 25 pg/g
(USDA, 2007). Véi ham lugng nay co thé ho
trg khoang 57% nhu cau vitamin A can thlet
hang ngay cho con nguoi (Plxley, 2010) Dleu
nay mo ra kha nang 16n cho viéc cai tién gidng
ngo6 cd ham luong carotenoid TVA cao, dac biét
Ia B-carotene.

O ngd c6 su khéc nhau ty nhién dang ké vé
ham luong carotenoid (Harjes et al., 2008). Nho
su khac nhau nay ma co thé chon, tao duoc cac
mau giéng c6 ham lugng B-carotene cao. Cac
nha nghlen cau tai Trung tdm Dich vu nghién
cau ndng nghlep cua Hoa Ky da xac dinh trinh
tu DNA ngo lién ket voi ham lugng B-carotene
cao. Va cac nha trong trot da lai tao mot s6 mau
giong ngd khic nhau dé tao ra glong ngd co
ham luong B-carotene tang gap 18 lan so voi
dbi chirng (USDA, 2010).

Céc két qua nghién ctru vé vai trd cua gen
crtRB1 va LycE trong tich iy B-carotene & ngd
(Yan et al.,, 2010; Babu et al., 2013; Zhang et
al., 2012; Azmach et al., 2013) cho thay vai tro
khac nhau cua cac aIIen khac nhau cua hai gen
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nay lén ham luong P-carotene trong cac mau
giong ngd nghién ciru. Yan et al. (2010) khang
dinh gen crtRB1 (p-carotene hydroxylase) la
mot gen quan trong lién quan dén ham luong B-
carotene trong hat ngd. Thong qua lap ban dd
lien két, da xac dinh duoc ba ving cua gen
CrtRB1 c0 sy thay dbi lién quan dang ké Voi
nhitng bién d6i ham lugng B-carotene do 1a: dau
S5'TE (trong khu vuc khong ma hoéa), InDeld
(trong ving ma hoa) va dau 3TE (tral dai tu
exon thir 6 va ving 3°-UTR khong ma hoa). Su
da hinh ddu 3’TE cua crtRB1 tao ra 3 allen:
allele 1 (543 bp khéng chen TE), allen 2 (296
bp + 875 bp; voi doan chen 325 bp TE) va allen
3 (296 bp + 1221 bp + 1880 bp; va6i doan chén
1250 bp TE) ¢6 lién quan dén thay doi tich liy
B-carotene (Yan et al., 2010). Allele 1 dwgc bict
dén nhu mot allen ¢ lgi cho viéc gia tang p-
carotene nhd sy 1am giam biéu hién phién ma
gen crtRB1, trong khi d6 allen 2 va allen 3 la
cac allen bat loi. Harjes et al. (2008) théng bao
sy hién dién cta 4 allen trong ving 5'TE cua
gen LcyE (lycopene epsilon cyclase) gom: allen
1 (150 + 280 bp), allen 2 (250 bp), allen 3 (250
bp + 380 bp) va allen 4 (650 bp). Trong so6 nay,
allen 1 va allen 4 la hai allen co loi dieu hoa
tang tong hop carotenoid qua nhanh B, trong khi
d6 allen 2 va allen 3 1a cac allen bat loi.

Zunjare et al. (2017) nghién ctu anh huéng
cua céc allen hiém cua gen crtRBlva Lch Ién
sy tich lity carotenoid TVA & mot s6 giong ngo
can nhiét doi da chi ra gen crtRB1 di truyéen
khdng theo Mendel, trong khi gen LcyE duoc di
truyén theo Mendel. Kiéu gen voi allen co loi
cua crtRB1 (CC) ¢ anh huong dang ké dén tich
luy p-carotene (7,9 lan), B-cryptoxanthin (gap
hai lan) va carotenoid TVA (5,5 1an) so véi kiéu
gen bét loi (C*C*) Kiéu gen véi allen co loi cua
LcyE (LL) c6 su tang cudong dang ké 2,1 lan, 1,6
lan va gap do6i & B-carotene, B- cryptoxanthln va
carotenoid TVA, tuong ng so Voi kiéu gen bat
loi (LTLY). Trong 9 kiéu gen, dong hop tir kép
(CC/LL) c6 p-carotene trung binh cao nhat
(12,60 ng/g), B-cryptoxanthin (4 44 ng/g) va
carotenoid TVA (14,82 ng/g), va hi¢u qua két
hop céac gen t6t hon dang ké so véi hiéu tng
ting gen rleng l¢. Cac ket qua nay rat hitu ich
trong viéc xdy dung chién lugc lam giau
carotenoid TVA trong ngbé can nhiét doi
(Zunjare et al., 2017).

Zunjare et al. (2018) nghién cuu cac allen
c6 loi cua gen LeyE & 13 mau gidng ngd trong

ban dia va nhap noi da xac dinh cac kiéu gen
giau carotenoid TVA cua CIMMYT-
HarvestPlus c6 allen co loi thi c6 ham luorng
TVA cao, trong khi d6 cac glong An Do ¢
allen co loi lai c6 ham luwong thap. Trong 13
kicu gen thi 8 kicu gen c6 allen co lgi con 5
kiéu gen c6 allen bat loi cua gen LcyE.

Khio sat trén 300 mau glong ngo,
Muthusamy et al. (2015) da nhan thay tan suat
cac allen co lgi cua gen crtRB1 va LcyE ¢ cac
mau glong ngo truyen thong |4 rat thap, trong d6
3,38% s6 mau giong co allen cé loi (650 bp) cua
LcyE, 3,90% c6 allen c6 lgi (543 bp) cha gen
CrtRB1 va 1,30% co allen co loi cua ca hai gen
(Muthusamy et al., 2015). Mot s6 nghién cau
khac cling c6 ket qua tuong tu (Selvi et al.,
2014). Chinh vi vay, c4c allen nay duoc ghi nhan
trong cac cong trinh nghién cau la cac allen
hiém. Selvi et al. (2014) nghlen ctu da hinh gen
crtRB1 trong 210 mau giong ngd chi xac dinh
duoc mau giong ngd UMI 176 mang allen co loi
co, thé sir dung lam vat liéu cho chon tao mau
giéng ngd c6 ham luong B-carotene cao.

Trong nghlen ctru nay, ching t6i khao sat
tan suat cac allen c6 loi cho su tich lay B-
carotene cua gen crtRB1 va LcyE ¢ mot s6 mau
glong ngo trong & Viét Nam véi muc dich tim
cac mau giong ngd mang allen c6 loi va c6 ham
luong B-carotene phu hop phuc vu cho nghién
Chru cai tao giong ngd theo hudng gia tang ham
luong carotenoid TVA, dac biét la B-carotene.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

20 mau gidng ngd dugc nhan tir Vién
Nghién cuau Ngb, thi tran Phung, Pan Phugng,
Ha Noi (bang 1).

_Dé nhan ban cac allen crtRB1- 3'TE,
moi  Xuoi: crtRB1.3'TE-F: 5-ACACCAC
ATGGACAAGTTCG-3, moi nguoc:
crtRB1.3'TE-R1: 5-ACACTCTGGCCCATGA
ACAC-3' va CrtRB1.3TE-R2:  5’-
ACAGCAATACAGGGGACCAG-3' (Yan et
al., 2010) duoc sir dyng. Cac allen crtRB1-5'TE
duoc nhan ban bang cap moi crtRB1-5°TE-2F:
5’-TTAGAGCCTCGACCCTCTGTG-3’
va CrtRB1-5"TE-2R: 5’-AATCCC
TTTCCATGTACGC-3’ (Liu et al., 2015).

Céc allen LcyE-5°TE dugc nhan ban bang
cap moi  LeyE-  5’TE-F: 5-AAGCA
GGGAAGACATTCCAG-3’; LcyE-5"TE-R: 5°-
GAGAGGGAGACGACGAGACAC-3* (Babu
etal., 2013).
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Hoa chat tach chiét DNA genome bao gom:
Nito long, tris-HCI, EDTA, SDS, NaCl, CTAB,
chloroform, isopropanol, isoamyl alcohol,
ethanol, phenol, RNase cua cac hdng Sigma,
Merck va Labscan.

Hoéa chat dung cho PCR gom b¢ Kit PCR
master mix dugc dit mua cta hdng Thermo
Scientific.

Hoa chat sir dung cho phan tich B-carotene
bao gém: Nito 1ong. Ethanol 96%, Petroluem
ether, Acetone, Acetonitrile, Methanol, 2,6-bis
(1,1 dimethylethyl)-4-methylphenol  (BHT),
Celite 545, tat ca dugc mua tir Merck (Merck
Ltd., Vietnam). Chat chuan: pB-carotene mua tu
(Sigma-Aldrich Fine Chemicals, St. Louis, MO,
USA).

PCR véi mdi cho cac allen cia cac gen
nghién ciu

DNA genome duoc tach chiét theo phuong
phap CTAB cua Saghai Maroof et al. (1984).
Nhéan ban cac allen cta gen crtRB1 su dung
c&c modi  crtRB1L.3TE-F, crtRB1.3TE-R1,
CrtRB1.3TE-R2 va Cap mdi crtRB1-5’ TE-2F,
crtRB1-5"TE-2R. Phan tng PCR dugc tién hanh
theo cac nhiét do bit cip mdi khac nhau, chu
trinh nhiét gom: 94°C trong 5 phut, bién tinh
94°C trong 1 phat, bit cip mdi 64°C trong 1
phat (19 chu ky, méi chu ky glam 0,5°C), budc
kéo dai & 68°C trong 1 phut, giai doan tiép theo
la bién tinh 94°C trong 1 phat, bat cap moi
55°C trong 1 phut kéo dai & 68°C trong 1 phut
vai 19 chu ky va két thiic chu ky & 68°C trong
10 phdt; gitr & 4°C; thanh phan PCR gom dém
10 x PCR: 2,5 pL; MgCl2 (25 mM): 1,5 pL;
dNTP (1 mM): 1 pL; moi xudi (50 ng/uL): 1
pL; moi nguoc (50 ng/uL): 1 pL; Tag DNA
polymerase (5 U/uL): 1 uL; DNA (50 ng/ uL):
1 uL va nudc cat vo trang: 12 pL.

Nhéan ban céc allen cua gen LcyE5 sir dung
c4c moi LycE-5"TE-F va LycE-5"TE-R. Chu ky
phan wng PCR gom: 94°C trong 10 s, tiép theo
la 35 chu ky (95°C trong 10 s, 58°C trong 35 s,
va 72°C 10 s (Harjes et al., 2008).

San phim PCR duwoc dién di trén gel
agarose 1,5%.

Tach chiét carotenoid

Carotenoid dugc chiét xuat tir hat khd ¢ 40
DAP (ngay Sau khi tu thy phan) bang st dung
phuong phap Rivera va Canela (2012) m6 ta voi
mot s6 cai tién nho. Khoang 20 dén 25 hat ngd
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duoc nghién thanh bot min bang cdi, chay xu.
100 mg bot nghién dugce 0 vai 15 mL methanol
chira 0,1 g/L butylat hydroxytoluene (BHT) va
khuay déu trong 20 phit ¢ 60°C. Carotenoid
dugc chiét xuat bang cach tron/lac manh. Hon
hop dugc loc, chuyén vao mot phéu, va thém
vao 15 mL Petroluem ether, sau d6 nhe nhang
khuay trong 1 phat. Pha hiru co dugc ria sach
hai lan véi NaCl bdo hoa, va loai bé pha dung
dich. Cac mau duoc lam kho bang N2 va duogc
bao quan ¢ -80°C.

Xac dinh B-carotene

Cac mau chiét xuat duoc hoa tan trong
acetone. Phan tich HPLC duoc tién hanh trén hé
théng Hitachi Elite LaChrom HPLC véi Diode
Array  Detector L2450 (Hitachi  High-
Technologies). Mau chiét xuat kho duoc hoa
trong 50 pL acetone. Hai muoi microliters mau
dugc tiém vao cot Zorbax Eclipse XDB-C18
(250 x 4,6 x 5; Agilent Technologies, Santa
Clara, CA, USA) véi pha dong (mobile phase)
Acetonitrile: MeOH= 20:80 (v:v). Sur dung phan
mem EZ Chrome Elite (Agilent Technologies)
dé ghi nhan va phan tich sb liéu.

Dung dich me p-Carotene chuin do
(Sigma-Aldrich Fine Chemicals, St. Louis, MO,
USA) duoc chuan bi bang cach pha 1 mg p-
Carotene chuan trong 10 mL acetone. Cac nong
do 0,1, 0,25; 0,5; 1,0; 2,5; 5,0; 10; 20; 30, 40,
50 va 60 pg/mL) dugc chuan bi bang cach pha
lodng dung dich me.

Téch chiét, phan tich ham luong B-carotene
dugc thuc hlen tai Phong Thir nghiém hoa thyc
pham Trung tam k§ thuat Tiéu chuan do luong
chat lwong 1, Tong cuc Tiéu chuan do luong
chat lwong, S6 8 Hoang Quéc Viét, Ha Noi. Cac
két qua la gia tri trung binh cua hai lan do.

KET QUA VA THAO LUAN

Tan suit allen c6 lgi cia _gen ﬂcarotene
hydroxylase (crtRB1) é cac mau giéng ngd

Déi véi gen crtRB1, da hinh cac allen ¢ dau
3° (crtRB1-3’TE) va dau 5’ (crtRB1-5"TE)
dugc phan tich. Sy da hinh dau 3°TE cua
crtRB1 tao ra 3 allen: allele 1 (543 bp khéng c6
doan chén TE), allen 2 (296 bp + 875 bp; vai
doan chen 325 bp TE ) va allen 3 (296 bp +
1221 bp + 1880 bp; véi doan chen 1250 bp TE)
c6 lién quan dén thay doi du trir B-carotene
(Yan et al., 2010). Allele 1 duoc biét dén nhur
mot allen c6 loi cho viéc gia tang [-carotene
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nho sy lam giam biéu hién phién ma gen
CrtRB1, trong khi do6 allen 2 va allen 3 la cac
allen bét loi. Ket gua phan tich PCR cho thay
trong 20 mau gidng ngd nghién ciru €0 5 (25%)
mau glong (H240 H95, H20, Nep vang Phleng
pan 1 va Nép vang Lik, Pak Lak) c6 allen co
lgi (543 bp) cho sy tich liy B-carotene (bang 1;
hinh 1). Thirusendura Selvi va cong su (2014),
phan tich da hinh cac allen ¢ dau 3’ (crtRBI-

3°TE) ¢ 210 mau gidng ngo trong ciing chi phat
hién 1 mau mang allen co loi. Muthusamy et al.
(2015), khi khao sat 285 mau glong ngd da xac
dinh dugc 15 mau mang allen co loi (543 bp)
(3,90%). Bé xac dinh céac glong ngd giau ﬁ
carotene, Sagare et al. (2015) sang loc 70 mau
gidng thuan dya trén phan tich PCR cac allen
crtRB1-3'TE va da xac dinh duoc bén mau
giong (5,71%) co allele c6 loi.

Bang 1. Cac mau gidng ngd nghién ctu va két qua phan wng PCR véi cac cap moi cho cac allen

CrtRB1-3'TE va LcyE-5'TE

crtRB1-3’TE- crtRB1-5°TE LcyE-5’TE
TT Mau giéng ngod Allenl: 543 bp 600+206 bp Allen 4: 650 bp
=allen c6 loi = allen c6 loi = allen c6 loi

1 H240 543 bp 870 bp 250 bp

2 H145 296 bp 870 bp 250 bp

3 H26 296 bp 870 bp 250 bp

4 H95 543 bp 870 bp 250 bp

5 H20 543 bp 870 bp 250 bp

6 Nép trang 296 bp 870 bp, 450 bp 250 bp

7 N618 296 bp 870 bp 250 bp

8 H54 296 bp 870 bp 250 bp

9 H71 296 bp 870 bp 250 bp

10 H171 296 bp 870 bp 250 bp

11 H3014 - 870 bp 250 bp

12 H675 - 870 bp 250 bp

13 H411 296 bp 870 bp 250 bp

14 CML161 296 bp 870 bp 650

15 H4 296 bp 870 bp 250 bp

16|  Nép vang Phiéng Pan 1 543 870 bp 250 bp

17 Vang dam Mién Nam 296 bp 870 bp 250 bp, 380+bp
18 | Ngé nau vang Lik, Pik Lik 543 870 bp 250 bp, 380+bp
19 Nép vang Na Vin - 870 bp 250 bp

20 P4 do Pak Nong - 870 bp 250 bp

M 1 2 3 4 5 6 7 i8 9 10 1112 13 14 15 16 17 18 19 20

Hinh 1. Két qua PCR gen rctRB1-3'TE voi cap moi rctRB1-3°TE-F/R2. M. Marker 1.0 bp; 1-20

theo thir tuy cac mau gidng ngd trong bang 1

Ban chét sy da hinh allen dau 5’ 1a do thay
d6i 397/206 bp indel (Yan et al., 2010). Allen
2 (600 bp + 206 bp) la allen c6 lgi. Két qua
phan tich 20 mau glong ngd cho thay c6 su da
hinh giita ca&c mau giong ngd. Tuy nhién, cac

mau glong ngd khong c6 bang dac trung cho
allen co lgi. 19 mau glong c6 bang khoang
870 bp va mot mau gidng co 2 bang, mot bang
khoang 870 bp va mot bang khoang 450 bp
(hinh 2).
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3 4 5 6 & B

1000 bp
750 bp

500 bp

250 bp

0 11 12 13 14 151617 18 19 20

Hinh 2. Két qua PCR gen rctRB1-5'TE véi cap mdi rctRB1-5’TE-F/R2. M: Marker 1.0 bp; 1-20:

theo thir ty cAc mau gidng ngd trong bang 1

Nhu véy, qua phén tich da hinh cac allen dau
3’ ciia gen crtRB1 ¢ 20 mau glong ngo trong ¢
Viét Nam, cho thay ty Ié cac mau giéng mang
allen ¢6 lgi cua rctRB1-3’TE kha cao (25%) so
V6i cac cong bd trude ddy (Muthusamy et al.,
2015; Sagare et al., 2015). Cac mau giéng ngd
nay s& la vat liéu quan trong cho chon tao gidng
ng6 véi ham lugng B-carotene cao.
Tan suat allen c6 lgi cia gen Lycopene E
(LcyE) & cac miu giéng ngd

Da hinh cic allen LeyE-5’TE cua gen LcyE
duoc phén tich bang cap moi LeyE-5"TE-F/R dé

M 31 2 38 4 5 6 7 B

1000 bp
750 bp

500 bp

250 bp

xac dinh kiéu gen ciia 20 mau glong ngd (bang
1). V6i cap moi nay, 4 allen c6 thé xuat hién,
trong do allen 1 (150 bp+280 bp) va allen 4 (650
bp) 14 céc allen c6 loi cho tich lity B-carotene,
con allen 2 (250 bp) va allen 3 (250 bp + 380 bp)
2 hai allen bat loi. Ket qua trong bang 1 va hinh
3 cho thay chi c6 mau glong ngd CML161 co
allen 4 (650 bp) la allen co loi. Trong 30 Ccac mau
giéng mang allen bét loi, 0 17 mau glong mang
allen 2 (250 bp) va 2 mau glong co allen 3
(250 bp + 380 bp). Nhu vay, tan suat mang allen
cO loi cta gen LcyE-5'TE & cac mau giong ngd
nghién ctu 1a 5% (1/20 mau giéng).

1011 12 13 14 15 16 17 18 19 20

Hinh 3. Ket qua PCR gen LcyE-5'TE vé6i cap moi LeyE-5TE-F/R. M: Marker 1 kb; 1-20: Theo thi

tu cAc mau gidng ngd trong bang 1

Nghién ctru da hinh cac allen LcyE-5'TE &
385 méu gidng ngd trong, Muthusamy et al.
(2015) ciing chi phat hién c6 13 mau (3,78%)
mang allen c6 loi (650 bp). Nhu vay la tan suat
allen c6 loi cua locus LeyE-5 'TE 1a kha thap.

Ham lwgng B-carotene trong cdc mau
giéng ngd

Ham lugng B-carotene cua cac mau glong
ngo6 duoc phan tich dé xac dinh cac mau gidng
vira ¢6 allen c6 lgi vira ¢6 ham luong B-carotene
cao. Ket qua phan tich trong bang 2 cho thdy
cac mau giong ngd nép c6 ham luong P-

carotene, thip va giao dong tr 0 nol/g (Nep
trang) den 4,346 uglg (Nép vang Phleng Pan 1).
Mau glong CML161 la mau ngd chat lugng
protein tot ciing c6 ham lwong B-carotene thap
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(0,610 ng/g). Cac mau gidng ngd vang cd ham
lugng B-carotene giao dong tr 1,414 pg/g
(H675) dén 17,274 pglg (H240). Theo Harjes et
al. (2008) ham lugng B-carotene cia cac giong
ngd vang pho bién tr 05 pglg dén
1,5 pg/g, cac giong co ham lugng B-carotene tir
3,0 ug/g dén 55 pg/g la trung binh, con cac
glgng ¢6 ham lugng cao hon 5,5 pg/g la céc
giong c¢6 ham lugng ﬁ-carotene Cao. TroQg
nghién ctu nay, ching toi nhan dwoc 5 mau
giong c6 ham luwong B-carotene cao (tir 6,100
(H95) dén 17,274 nglg (H240) 4/5 mau gidng
ngd nay déu co allen co loi cta gen crtRB1
(crtRB1-3°TE), riéng mau gidng Nép vang
Phiéng Pan 1 c¢6 allen c6 loi cua crtRB1 nhung
ham lugng B-carotene khong cao (4 346 ngl/g).
Mau giong CML161 mang allen co loi cta gen
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LcyE  (LCyE-5'TE) cling c6 ham luorng
B-carotene thap. Trong khi mau giong H171 c6
ham luong p-carotene cao (10,210 pg/g) lai
khong c6 allen co loi. Theo Muthusamy et al.
(2015) hién tugng nay co thé 1a do anh huong
cuaa nén di truyen lén céc allen dan dén sy biéu
hién khac nhau veé hinh thai. Ngoai ra, chu trinh
téng hop carotenoid rat phuc tap va duoc diéu
hoa bai nhiéu gen, trong khi cac gen c6 allen cé
loi cua crtRB1 hay LcyE lai khong co allen c6
loi ciia cac gen chii chét khac (Muthusamy et

al., 2015). Va ciing c6 thé do su chuyén doi cac
nucleotid don (SNP) & c&c gen nay (Zunjare et

2018) Khi so sanh trinh ty LcyE cua cac
glong ngo An D¢ c6 ham lugng tién vitamin A
thip va cac giéng ngd cua CIMMYT c6 ham
lugng tién vitamin A cao va chiing déu cd allen
co lgi cta LeyE cac tac gia da phat hién 4 vi tri
Chuyen doi nucleotid don c6 thé cho phep X&c
dinh cac mau gidng ngd mang allen c6 loi
nhung lai ¢6 ham lugng carotenoid thap hoic
cao (Zunjare et al., 2018).

Bang 2. Ham lugng p-carotene (mg/g) & cac mau gidng ngd nghlen ciu

TT MAu giéng ngd B-carotene | TT MAu giéng ngd B-carotene
1 H240 17,274 11 H3014 2,012
2 H145 2,281 12 H675 1,414
3 H26 3,240 13 H411 2,289
4 H95 6,100 14 CML161 0,610
5 H20 6,496 15 H4 1,457
6 Nép trang 0 16 Nép vang Phiéng Pan 1 4,346
7 N618 1,770 17 Vang dam Mién Nam 1,734
8 H54 3,487 18 Ngb nau vang Lik, Pak Lik 10,538
9 H71 3,153 19 Nép vang Na Vin 2,355
10 H171 10,210 20 P4 do Dak Néng 3,437
KET LUAN levels across diverse tropical yellow maize

Két qua nghién ctu tan suat allen c6 loi cho
tich lay B -carotene cua gen crtRB1 va LycE &
20 mau giéng ngd trong ¢ Viét Nam cho thay
tan suat allen ¢ loi cua crtRB1 & cac mau gidng
ngb nghién ctu la 25% va cua LycE la 5%. Cé 4
mau gidng (H240, H95, H20 va Ngd nau vang
Lik, Pik Lak) vira mang allen c6 loi ¢ dau 3
gen crtRB1 vira c6 ham lugng f-carotene cao
(tu 6,100 den 17,247 uglg). Cac mau gibéng ngo
nay 1a ngudn nguyén liéu quan trong cho cac
nghién ctru cai tao ham lwong B-carotene & ngo.

Loi cdm on: Cong trinh dugc thuc hién trong
khuoén khé Chuong trinh H3 trg hoat dong
nghién ctu khoa hoc cho NCVCC nam 2018
cua Vién Han lam Khoa hoc Cbng nghé Viét
Nam, M4 s6: NCVCCO08.05/18-18.
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INVESTIGATING THE FREQUENCY OF ALLELES OF crtRB1 AND LcyE GENES THAT
ARE FAVOABLE FOR B-CAROTENE ACCUMULATION IN SOME MAIZE LINES
CULTIVATED IN VIETNAM

Tran Thi Luong, Nguyen Duc Thanh*
Institute of Biotechnology, Vietnam Academy of Science and Technology

SUMMARY

Provitamin A carotenoid content, including -carotene in corn kernels is very low and varies widely in
maize lines /varieties. Results of the study on the role of the crtRB1 and LcyE gene alleles in the accumulation
of B-carotene in maize showed that some alleles could regulate the increase in pB-carotene content. These
alleles are called favorable alleles as they are favorable for B-carotene accumulation. However, the frequency
of these alleles in traditional maize varieties is very low. And so they are known as rare alleles. The
identification of favorable alleles and high pB-carotene maize lines for maize improvement in the direction of
increased provitamin A carotenoid content, especially B-carotene, is very important. In this study, we
investigated the frequency of alleles of the crtRB1 and LcyE genes that are favorable for B-carotene
accumulation in 20 maize lines cultivated in Vietnam. The results showed that the favorable allele frequency
of crtRB1 in the studied maize lines was 25% and that of LcyE was 5%. Four lines (H240, H95, H20 and Ng6
nau vang Lik, Pak Lik) carry favorable alleles at 3° end of crtRB1 gene and have high B-carotene content
(from 6,100 to 17,247 pg/g). These maize lines are an important source for researches in the improvement of
[-carotene content in maize.

Keywords: Allele frequency, B-carotene, favorable alleles, maize (Zea mays L.) pro-vitamin A carotenoid.
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