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ABSTRACT

The study was carried out to determine the correlation between morphological and
qualitative traits and genotypic characters (single nucleotide polymorphisms - SNP)
to identify candidate SNPs for brown rice color as well as the degree of alkali
digestion. Brown rice color was observed by sensory assessment. The alkali digestion
of 65 traditional rice varieties was evaluated by biochemical method. Solution 1.7%
KOH (w/v) was applied for testing these rice cultivars at room temperature in 23
hours. The database of two traits was combined with the 24,946 SNPs database to
analyze genome-wide association study (GWAS) through the general linear model
approach (GLM). As the results, 18 candidate SNPs were identified for brown rice
color on chromosomes 6, 8 and 12. Five candidate SNPs were detected for brown
rice color trait, which were located in five distinct genes. Thereby, the allele type of
GCTGCATAAGATTTT in 16 candidate SNPs was associated with the brown rice
color trait. In terms of alkali digestion trait, only 2 candidate SNPs were found. In
which, the candidate SNP of S08_ 10088669 was associated with the low
gelatinization temperature (G allele).

TOM TAT

Nghién ciru dugc the hién nham tim hiéu moi twong quan giita tinh trang mau sdc
hat gao hic va cap dg trér ho, dong thoi xdc dinh moi twong quan giita tinh trang hinh
thdi va pham chat doi véi cae dic diém di truyén (cdc da hinh nucleotide don — SNP)
de xdc dinh dwoc cac SNP img vién cho viéc ddanh gia mau sdc hat gao hirc cing nhw
cap dp tré- ho. Mau sdc hat gao likc dugc mo ta cam quan. Cdp d¢ tré ho cuia 65
giong hia mia duwoe danh gid bang phwong phdp sinh héa. Dung dich KOH 1,7%
(Wh) dugre stk dung dé danh gid dg tré ho ciia cdce giong hia 6 nhiét dg phong trong
23 gio. Céc 56 liéu ciia hai tinh trang nay dioe két hop véi s6 liéu 24.946 SNP dé
phan tich moi tirong quan trén toan b hé gene (GWAS) thong qua mé hinh tuyén
tinh tong quat (GLM). Két qua 18 SNP dugc xdc dinh la ing vién cho tinh trang mau
sdc hat gao hirc ¢ nhiém sdc thé 6, 8 va 12; trong do, cé 5 SNP vmg vién dinh vi trén
5 gene khdc nhau lién quan dén tinh trang ndy. Qua do, kiéu allele
GCTCGCATAAGATTTT duoc xdc dinh & 16 SNP 1img vién c6 lién quan dén tinh
trang mau trcfng duc cua hat gao lic. Déi véi tinh trang do tro hé, chi cé 2 SNP ung
vién dieoc tim thdy. Trong do, SNP tmg vién SO8_10088669 c6 lién quan dén nhiét
héa hé thap véi allele G.
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1. GIOI THIEU

Gao chat luong cao 1a mot trong nhirng tiéu chi
rat quan trong trong cong tac lai tao, chon giéng ltia
hién nay. Chinh vi chat lugng gao anh huong rat 16n
dén san xuét va kinh doanh mit hang lGa gao trén thi
truong thé gi6i noi chung, Viét Nam noi riéng,
trong d6 co Dong bang song Cuu Long (PBSCL)
nén viéc nghién ciu vé chét luong gao la rat can
thiét. Trong nhiéu tinh trang chit lwong gao duoc
céc nha khoa hoc, nha chon giéng lta nghién ctu
nhu ham lugng amylose, ham lugng protein, dd tré
ho, do bén thé gel,... tinh trang do tro ho 1a mot trong
nhiing tinh trang rat dugc quan tim (Chemutai et al.,
2016b) vi d6 tro hd gitp xac dinh thoi gian can thiét
dé nau gao thanh com (D&, 2008). Trong cong tac
chon tao gidng, cac giéng lta c6 do tré hd trung binh
(cép 4-5) thuong duoc wu tién lya chon hon vi ching
gitip cho chat lwong gao tét hon (Buu & Lang,
2000). Bén canh do, nhidm thu hat sy cha y cua
ngudi tiéu dung, hién nay cdc mit hang gao mau
cling tré nén quan trong trong viéc da dang hoa san
pham va huéng dén thuc pham chire nang (Brotman
et al., 2021). Chinh vi vay, viéc xac dinh dugc cac
gene kiém so4t hai tinh trang nay 1a mot trong nhiing
yéu cau cép thiét giup cho cong tac lai tao, chon
gidng ltia nhanh, chinh xac va tiét kiém dugc chi phi
nghién ctru hon. Trong thoi gian qua, c6 rat nhiéu
nghién ctru V& viée xac dinh tinh trang d6 tré hd hat
gao thong qua phan Gng sinh héa (B¢, 2008; Tam &
Nhan, 2014; Thanh, 2011) dé tim ra nhiing
gidng/dong lha co chat lugng cao va eé-két hop voéi
céc dau chi thi phan tir (Gao et al., 2011; Chemutai
et al., 2016a) ciing nhu cac nghién ctru vé di truyén
tinh trang sb lugng (QTL) cho tinh trang do trg hd
(Tan et al., 2001; Jin et al., 2009; Lee et al., 2015;
Kim & Kim, 2016). Tuy nhién, hién nay chua co
nhiéu nghién ciru vé viéc phén tich méi twong quan
trén toan b hé gene (GWAS) véi tinh trang nay.
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Han ché ciia nghién ciru nay 1a can phai c6 trinh ty
gene cua cac gidng lia ma viéc giai trinh tw gene doi
hoi phai dau tu chi phi cao nén cac nha nghién ciru
wu tién vao ung dung cac dau chi thi phan tir. Nhan
thiy nguon dir liéu vé trinh ty di truyén cua cac
gidng laa mua ving PBSCL dugc Tam et al. (2019)
nghién ciru 13 rat hitu ich vi nhom tac gia da giai
dugc trinh ty gene cua 99 gidng laa ving PBSCL
bang enzyme cit giéi han (ddRAP-seq), trong d6 c6
18 gidng lua cao san va 81 giéng lia mua. Tuy
nhién, nhom tac gia chi phan tich vé mat di truyén
ma chua nghién ctiu vé sy tuong quan gitra Kiéu hinh
va kiéu gene. Chinh vi thé, viéc tiép tuc cac nghién
ctu v& mat kiéu hinh dé tim ra cac da hinh
nucleotide don (SNP) va cac gene rng vién cho bd
gidng lta nay 1a rat can thiét. Trong nghién ctru nay,
hai tinh trang méau sac hat gao lirc va d tro hd cua
65 giéng ltia mua duoc trién khai quan sat, danh gia
va phan loai nhiam muc tiéu tim ra cac SNP va cac
gene tmg vién lién quan dén hai tinh trang nay; qua
do giup cho viéc ung dung dau chi thi SNP trong
viéc tim ra cac giéng lua c6 pham chét t6t dat dugc
hiéu qua cao va chinh xac hon trong thoi gian téi.

2. PHUONG TIEN VA PHUONG PHAP
NGHIEN CUU

2.1. Vit liéu nghién ciru

Nguon vat lidu duoc st dung cho nghién ciru nay
1a 65 gidng lia mua da dugc suu tam tir cac tinh
PBSCL va dugc ton trir tai Ngan hang gene Truong
Pai hoc Can Tho (Bang 1). Cac ngudn vat lidu nay
dugc lya chon do da duoc giai trinh tu gene tir
nghién ctru caa Tam et al. (2019). Thong qua ngudn
co so dit liéu di truyén (trinh tu cac nucleotide) s&
giup cho viéc xac dinh cac da hinh nucleotide don
nhanh va khong t6n thém cac chi phi cho viéc giai
trinh tur.

Béng 1. Danh sach cac gidng lia mua dwoc sir dung trong nghién ciru

STT Giong Tén gidng Nguén géc STT Giong  Tén gidng Nguén goc
1 MDI-1 BoLiép2 Ca Mau 34 MDI-72  Chau Hang Vé Kién Giang
2 MDI-2 BaBoéng Man Ca Mau 35 MDI-77  Chudi Tién Giang
3 MDI-3 Lun Phen Ca Mau 36 MDI-83 NangDut1l Ca Mau
4 MDI-4 Lunbo Ca Mau 37 MDI-85 Nang Huong 1 Long An
5 MDI-5 LunPhén Hat Nh6 Ca Mau 38 MDI-86 Nang Huong Tron Vinh Long
6 MDI-6 LunMain Ca Mau 39 MDI-87 NangKe An Giang
7 MDI-7 Lun Vang Ca Mau 40 MDI-88 Nang Keo Ba Tu Tra Vinh
8 MDI-8 Lun Phét Ca Mau 41 MDI-89 Nang Keo Xiém 2 Tra Vinh
9 MDI-9 LunHén Ca Mau 42 MDI-90 Nang Nuool 3 An Giang
10 MDI-11 Lun Cin Do Ca Mau 43 MDI-91 Nang Phét 3 Ca Mau
11 MDI-12 Lun Can Tring Ca Mau 44 MDI-93 Nang Quét 2 Ca Mau
12 MDI-13 Tring Phéu Ca Mau 45 MDI-95 Nép Pai Loan 2 Ca Mau
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STT Gibng Tén giéng Ngudn géoc STT Giéng  Tén gidng Ngudn goc
13 MDI-14 Mot Bui Lun Ca Mau 46 MDI-96 Nép Mo 3 Ca Mau
14 MDI-15 mgLBm Lin €3 0y Mau 47 MDI-97  Nép Rudi Sém 1 Bén Tre
15 MDI-16 Mot Bui Tring Ca Mau 48 MDI-99 Nép Than Hong 1 Ca Mau
16 MDI-17 Nang Quét Bién Ca Mau 49 MDI-100 Nép Tring 1 Ca Mau
17 MDI-18 Nép Sira Ca Mau 50 MDI-101 Sai Gon Hau Giang
18 MDI-21 Béc Phung Bén Tre 51 MDI-102 Soi Po Tra Vinh
19 MDI-22 TraLong?2 Ca Mau 52 MDI-104 Tring Chi Sudi Ca Mau
20 MDI-23 BaBui2 Ca Mau 53 MDI-105 Tring Chum Lya Tra Vinh
21 MDI-24 Nang QuétBién1  Ca Mau 54 MDI-106 Tréng Lun 3 Tra Vinh
22 MDI-25 Mot Bui Lin 2 Ca Mau 55 MDI-108 Trau Tron Hau Giang
23 MDI-26 Moéng Chim Pen Ca Mau 56 MDI-109 Trung Kién Kién Giang
24 MDI-27 Nam Tai Ca Mau 57 MDI-111 Voi Bén Tre
25 MDI-28 Moéng Chim Roi Ca Mau 58 MDI-112 Hai Hoanh Tra Vinh
26 MDI-29 BaBui Lun Ca Mau 59 MDI-120 Boéng Gung Kién Giang
27 MDI-30 Mot bui 5 Ca Mau 60 MDI-121 Nang Lon Luc Kién Giang
28 MDI-31 mgh BuiBoCao Ca i \ay 61 MDI-123 Nép Ao Gia Kién Giang
29 MDI-41 Thom Mua 1 Ca Mau 62 MDI-125 Nho Huong Bén Tre
30 MDI-67 BaBuil Bén Tre 63 MDI-126 Nang Thom Chg Pao Long An
31 MDI-68 Ba Mudi Mua VinhLong 64 MDI-127 Tai Nguyén Long An
32 MDI-69 Ba Tic 1 Ca Mau 65 MDI-133 Cho Bién Kién Giang
33 MDI-70 Bay Tan Ca Mau

2.2. Nghién ciru vé mau sic hat gao Iirc va dd

Mau sic hat gao lic va cép do tro ho cua 65
giong Ita mua (Bang 1) dugc thuc hién bang cach

tré ho 65 giong lia mua

chon 10 hat lua dai dién cho gidng va tach vo trau
bing may Automatic Rice Husker (TR-250) Nhat
Ban. Mau sic hat gao lic dugce quan sat bang mat
thuong va phan thanh cac nhém mau sau: mau nau,

mau d6 va mau tring duc (Hinh 1).

Mau trang

Hinh 1. Mau sic hat gao lirc dwoc quan sat sau khi tach vé triu
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Sau khi quan sat va danh gia mau sac hat gao luc,
cac hat gao nay tiép tuc duoc cha tréng béng may
Kett-Grain Polsher PEARLEST (Nhat Ban) trong
thoi gian 2 phat va chon mdi giéng 6 hat gao tring
con nguyén ven cho vao dia petri va cho 10 ml dung

Bang 2. Thang danh gia d tré hd theo IRRI (2013)
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dich KOH 1,7% (w/v) dé danh gia cip d¢ tro ho coa
65 gidng lua nay. Cip do tré hd cua cac gidng lua
duoc danh gia ¢ nhiét do phong sau 23 git khi cho
phan tng V(YI dung dich KOH 1,7%. Cap do tro hd
cla cac gibng lta mua va nhiét hoa hd duoc danh
gi4 theo tiéu chuan cia IRRI (2013) (Bang 2).

Cip P trai rong Nhiét héa ho

1 Hat gao con nguyén Cao

2 Hat gao phong lén Cao

3 Hat phong lén, V1en con nguyén, no it Cao

4 Hat phong Ién, vién con nguyén, né rong Trung binh

5 Hat ra ra, vién hoan toan né rong Trung binh

6 Hat tan ra hoan toan vdi vién Thap

7 Hat tan ra hoan toan va trong Thap

2.3. Thanh lgc cac da hinh nucleotide don
(SNP)

Céc da hinh nucleotide don (37.643 SNP) duogc
trich loc tir ngudn dit liéu trinh tw 99 gidng lua cia
Tam et al. (2019) bang phan mém TASSEL V5.2.73
Vi cac tidu chi: ty 16 allele thiéu 0%, ty 1& allele thu
yéu téi da 20%, ty Ié allele di hop tir tdi da 10%. Két
qua da xac dinh dugc 24.946 SNP cho phén tich mdi
tuong quan giita cac SNP va hai tinh trang mau sac
hat gao ltuc va do tro hd dbi véi 65 gidng lia mua.

2.4. Phan tich mdi twong quan trén toan b

hé gene véi tinh trang mau sic hat gao
lirc va cip dd tré hd

Mbi twong quan giita cac SNP va hai tinh trang
mau sac hat gao luc vai cap do trohd dugc thyc hién
bang phan mém TASSEL V5.2.73. Cac SNP duogc
thuc hién phan tich thanh 5 thanh phan chinh theo
phuong phap phan tich thanh phan chinh (PCA)
trong TASSEL, sau d6 lién két cac thanh phan
chinh, kiéu gene va kiéu hinh lai dé phan tich mo
hinh twong quan tuyén tinh chung (GLM). Cac SNP
ung vién c6 ngudng —logl0(P-value) tur 4,0 tré 1én
duoc chon dé tim cac gene ung vién va xac dinh cac
kiéu gene lién quan dén hai tinh trang nay. Cac gene
ung vién dugc chon thong qua cdc SNP mg vién
dugc thuc hién bang viéc trich loc cac gene ing vién
tai vi tri SNP tUng vién nady trén website
https://snp-seek.irri.org/ (Mansueto et al.,
2016).

2.5. Xirly s6 ligu

Céc s6 lidu dugc nhap va xir Iy bang phan mém
Excel. Sir dung phan mém SPSS 20.0 dé mé ta tan
s6 va ty 1é cua céc tinh trang mau sic hat gao lirc va
cép d6 tré hd, ciing nhu phan tich mbi twong quan
gitra hai tinh trang nay. Phin mém théng ké R duoc
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st dung dé phan nhom 65 gidng lua mua dya vao
hai tinh trang mau sac hat gao lac va cap do6 tré ho
thong qua phuong phéap phan tich Dendrogram.

3. KET QUA VA THAO LUAN

3.1. Két qua danh gia mau sic hat gao lirc va

cAp dd tré hd caa 65 gidng lia mia viing
PBSCL

Mau séc hat gao luc cua 65 gidng laa mua ving
DBSCL dugc phan thanh 03 nhém: mau nau, mau
d6 va mau tring duc. Trong d6, mau gao luc hay
mau vo lya c6 mau nau chiém ty 1¢ cao nhat trong
65 giong lta khéo sat (chiém 73,8% vdi 48 giong),
tiép dén 1a vo lya co mau do chiém 15, 4% (10 giong)
va thap nhét 13 cac gidng lha c6 mau trang duc (cac
gidng Ita nép) chiém 15,4% voi 7 gidng (Hinh 2A).

Khao sat sy phan b vé cap d6 cua nhiét hoa hd
¢ 65 gidng lua mua, Hinh 2B cho théy c6 73,8% cac
gidng lta c6 nhiét hoa hé cao (48 giong), cac gidng
la nay can luong nuGe nhiéu va thoi gian nau com
lau hon so véi cac gidng lua c6 nhiét hoa hd thap va
trung binh (D¢, 2008). Nghién ctru nay chi c6 4,6%
cac glong laa c6 nhiét hoa hd thap (3 gidng), 21,6%
céc gidng laa co nhiét hoa ho trung binh (14 gidng).
Theo D¢ (2008), nhiét hoa ho 1a nhiét d6 can thiét
dé hat tinh bot hoa thanh ho va khong con kha ning
tr vé trang thai ban dau. Nhiét hoa hd cang cao thi
cép do tro hd cang thap va nguoc lai (Bang 2).

Nhin chung, két qua phan tich mau sic hat gao
lrc va cép do tré hd cua 65 gidng lua mua cho thiy
chung tuong déi da dang va tap trung nhiéu nhit &
nhom gidng lha ¢ hat gao lrc mau nau va c6 nhiét
hoa hd cao. Chi ¢6 mot phan nho cac gidng laa co
nhiét hoa hd thip va c6 mau tring duc dang cia cac
gidng laa nép.
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(B)

Hinh 2. Tan suét xuat hién mau sic hat gao lirc (A) va nhiét héa hd (B) cia 65 gidng lia mua khao sat

Phan gich mdi tuong quan gi&g mau sic hat gao
lirc voi cap d6 tré ho trong 65 giong lta mua khao
sat (Bang 3) cho thay hai tinh trang nay c6 mdi

trong quan chat véi nhau ¢ hé s6 tuong quan r =
0,539, vai d6 v nghia hai dudi 1a p = 0,000 < 0,01.
Két qua nay ciing twong d6i phu hop véi két qua
phéan tich ¢ Hinh 2.

Bang 3. Méi twong quan giira tinh trang mau sic hat gao Itec va cip dd tré hd cia 65 gidng lta mua

vung DPBSCL
Mau sic hat gao lirc Pj tro ho

Pearson Correlation 1

Mau séc hat gao lirc Sig. (2-tailed)
N 65
Pearson Correlation 0,539™ 1

Do trg ho Sig. (2-tailed) 0,000
N 65 65

Do hai tinh trang mau sic hat gao lic va do trg
hd cua 65 gidng lia mua tuong dbi da dang nén
ching dugc s dung dé phan tich sy da dang di
truyén thong qua phuong phap phan tich
Dendrogram dé tim sy tuong dong ctia 65 mau glong
laa mua. Két qua Hinh 3 cho thay & do cao bang 5
cua biéu do Dendrogram, cac giong lia mua phén
thanh 6 nhom giéng:

Nhom 1 gém 23 gidng laa mua c6 dic tinh vo
lya mau nau va c6 do tré hd tir cp 2,8-4,0, chu yéu
1a cac gidng lua co do tro hd & cép 3,0;

Nhom 2 gom 4 gidng lta c6 vo lua mau do va do
tré hd cap 3, ngoai trir mot gidng lua 6 vo lya mau
trang duc;

Nhom 3 gdbm 27 gidng ltia, nhém nay bao gom
03 nhém phu: Nhém 3-1 ¢6 vo lua mau do (3 giong)
nhung c6 d¢ tro hd bién dong rat 1on véi cap do tro
hé 1a 1,2, 2.0 va 5,2; Nhom 3-2 ¢ vo lua mau nau
va c6 do troho cap 1,0 (7 gidng); Nhém 3-3 gom 17
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giong ¢6 vo lya mau nau va cé do tro ho tur 2,0 dén
275;

Nhom 4 gdm 4 giong laa chﬁ’yé’u ¢6 vo lya mau
do (3 giong) va c6 do tro ho tu cap 4,0-5,2;

Nhom 5 ¢6 6 giéng lua bao gdm cac giong la co
VO lya mau trang duc (cac giong lua nép), c6 do tro
ho tur cap 4,0-5,2;

Nhom 6 chi ¢6 1 giéng lia ¢6 mau nau nhung d6
tro hd & cip 6 — gidng lta nay co nhiét hoa hod thap
vi thé can luong nudc it va thoi gian ndu com chin
nhanh hon cic giéng lia khac trong bo gidng lua
khao sat.

bac biét ¢ @6 cao khoang 8, cac giéng lta nay
phan thanh 03 nhém chinh: Nhém 1 c6 54 gidng;
Nhom 2 ¢6 10 gidng 14 06 gidng laa nép két hop voi
04 giéng lta mua khac 1a Chau Hang Vo, Thom
Mua 1, Nang Quét Bién va Sai Gon; Nhom 03 chi
¢6 01 gidng lua 1a Nang Huong Tron.
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Hinh 3. Biéu db twong quan Dendrogram ciia 65 gidng liia mia théng qua hai tinh trang mau sic hat
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3.2. Phén tich méi twong quan trén toan b
hé gene doi véi tinh trang mau sac hat
gao ltec va dd tré ho

3.2.1. Mau sdc hat gao lic

Két qua phan tich biéu d6 Manhattan cho thay c6
03 nhidm sic thé (NST) c6 su twong quan dén tinh
trang mau sic hat gao hic 1a NST06, NST08 va
NST12. Dya vao gia tri nguong —Log10(P-value) tir

Tap 58, S6 1B (2022): 170-181

4,0 tr& 1én (cac SNP c6 d6 ¥ nghia (gia tri P) nho
hon 0,0001) c6 18 SNP tng vién dugc xac dinh.
Trong do, 04 SNP ung vién trén NST06, 01 SNP
ung vién trén NSTO8 va 13 SNP tng vién trén
NSTI2 (Hinh 4, Bang 4). Két qua Hinh 4 cho thiy
hai NST c6 y nghia cao trong viéc xac dinh tinh
trang mau sic hat gao lirc 1a NST06 va NST12 vi
chung c6 nhiéu SNP tng vién va co vi tri gin nhau
trong NST.
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Hinh 4. Biéu d0 Manhattan cho

Str dung 24.946 SNP tir 65 gidng lua mua dé
phén tich moi twong quan gitta cac SNP v6i tinh
trang mau sac hat gao ltc trén 12 nhiém sac thé cay
lua.

3.2.2. B troho

Xét vé moi twong quan gira tinh trang do tré hd
va 24.946 SNP cua 65 giong lua mua trong nghién

tinh trang mau sic hat gao lic

ciu nay ¢ ngudng —Logl0(P-value) tir 4,0 tré 1én,
chi c6 02 SNP ung vién ¢ 02 NST khac nhau dugc
xac dinh. Mot SNP {ng vién & NSTO02 la
S02 23949898 va mot SNP ung vién & NSTO8 la
S08 10088669 (Hinh 5, Bang 4). Nhin chung, tinh
trang do tré hd va cac SNP cua 65 giéng lia mua
nay khong c6 sy tuwong quan cao trong phan tich
GWAS cua nghién clru nay.
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Hinh 5. Biéu dé Manhattan cho tinh trang d¢ tré hd
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St dung 24.946 SNP tir 65 giong lia mua dé
phan tich moi twong quan gilta cac SNP vo6i tinh
trang do tro ho trén 12 nhiém sac thé cay lua.

3.3. Xac dinh cac gene ung vién va kiéu gene

cho hai tinh trang mau sic hat gao lirc va
dd tré ho cha 65 giong lia muaa
3.3.1. Gene irng vién

Két qua phan tich GWAS ddi véi hai tinh trang
mau sic hat gao lic va do tro hd cho thiy c6 tong
cong 20 SNP tng vién cho hai tinh trang nay duoc
duoc xac dinh; trong d6 chu yéu cho tinh trang mau
sac hat gao luc (18 SNP), chi ¢6 02 SNP tng vién
cho d¢ trohd (Bang 4). Két qua do tim gene va chic
ning cia gene trén hé thdng Rice SNP-Seek

Tap 58, S6 1B (2022): 170-181

database (Mansueto et al., 2016) da tim dugc 05
gene tng vién cho tinh trang mau sac hat gao hic.
Trong d6, mot gene ¢ NSTO8 1a LOC_Os08g42840
Véi chic nang 1a protein 18p lai giau leucin va 04
gene & NST12 (OsNipp012g115300, LOC_0s12g18530,
LOC_0s12g20350, LOC_0s12921990) vai chuc
nang chii yéu 1a retrotransposon protein (Bang 4).
Tuy nhién, d6i v6i hai SNP tng vién cho tinh trang
do6 tro hd, két qua do tim trén hé thdng Rice SNP-
Seek database (Mansueto et al., 2016) da khong xac
dinh dugc gene nao lién quan dén hai SNP tmg vién
nay. Dac biét qua két qua do tim, khong xac dinh
dugc gene nao c6 lién quan dén 6 SNP tng vién &
NSTO02 va NSTO06 dbi véi hai tinh trang nghién ctru
(Bang 4).

Béng 4. Cac SNP g vién cho tinh trang mau sic hat gao Itrc va df tré hd

STT Tinh trang SNP trng vién NST Vi tri Gia tri P marker _R?Gene tng vién

1 Dotrohd S02_23949898 2 23949898 9,53E-05 0,18698

2 Mau gao ltrc S06_2514543 6 2514543 3,60E-05 0,12836

3  Mau gao lte S06_4700163 6 4700163 6,45E-06 0,14894

4 Mau gao Iic S06_7040971 6 7040971 4,22E-07 0,20119

5 Mau gao ltrc S06_7040973 6 7040973 4,22E-07 0,20119

6 Potrohd S08_10088669 8 10088669 4,93E-05 0,19811
LOC_0s08g42840

7 Miugaolic SO8_27087305 8 27087395 38LE-06  017722[0 00103-27089803] -
eucine rich repeat protein,
putative, expressed

8 Mau gao lic S12_9284361 12 9284361 9,39E-05 0,13883

9 Mau gao lic S12_9473031 12 9473031 7,74E-06 0,1691

10 Mau gao lrc S12 9597281 12 9597281 2,06E-05 0,15753

11 Mau gao lc S12_10478759 12 10478759 3,12E-05 0,1525

12 Mau gao lc S12_10561767 12 10561767 4,11E-05 0,14914
OsNipp012g115300

13 Mau gao lic S12 10704928 12 10704928 2,10E-05  0,1573L10703639-10705631] = -
Conserved hypothetical
protein.
LOC_0s12¢g18530

14 Mau gao lirc S12 10716854 12 10716854 3,00E-06  0,17993[10711880-10717818] -
nucleotidyltransferase,
putative, expressed
LOC_0s12¢g20350
[11879443-11886693] -

15 Mau gao lirc S12_11885810 12 11885810 9,35E-05 0,13887 retrotransposon protein,
putative, unclassified,
expressed
LOC_0s12921990

16 Mau gao luc S12_12372293 12 12372293 1,51E-05 0,16126[12369690-12372372] -
retrotransposon protein,
putative, Ty3-gypsy subclass

17 Mau gao luc S12_12466073 12 12466073 1,09E-05 0,16507

18 Mau gao luc S12_12466128 12 12466128 1,09E-05 0,16507

19 Mau gao luc S12 12646898 12 12646898 5,38E-05 0,12342
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Ma gibng Tén gidng
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3.3.2. Nghién ciru kiéu gene cho hai tinh trang
mau sdc hat gao lirc va dé tré ho cria 65
gidng lia mia

- DBi vai tinh trang mau sic hat gao lec

Mau sic hat gao duoc tao nén tir cac hop chét 1a

flavonoid anthocyanin va proanthocyanidin, duoc
biét 1a c6 gia tri dinh dudng, cac hop chat nay dugc
diéu hoa tir cac gene khac nhau trén b gene ciia lua
(Mbanjo et al., 2020). Két qua nghién ctru 65 gidéng
laa mua cia Viét Nam ciing giéng nhu két qua
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u sac hat gao lirc

<Y

nghién ctru truéc cho thiy trong 18 SNP tng vién
c6 02 SNP 1ung vién (S06 4700163 va
S12_12646898) co kiéu allele khac so véi cac SNP
g vién con lai d6i véi tinh trang mau sic hat gao
lrc nén chiing duoc loai ra trong viée xac dinh kiéu
allele quy dinh tinh trang mau sic hat gao luc. Trong
nghién cuou nay, 6 NST06, cac SNP ung vién
S06 2514543, S06_7040971 va S06_7040973 co
kiéu allele GCT du doén cho kiéu hinh mau sac hat
gao lirc c6 mau tring duc (cc gidng lua nép). Kiéu
allele nay xac dinh dwoc 5/7 gidng lua c6 mau sic
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hat gao lic 1a mau trang duc. SNP ung vién
S08 27087395 c6 10 gidng lua mua co kiéu allele
thir yéu & dang allele C, dai dién cho cic giéng lua
¢6 v6 lua mau tring duc va mau do. Xét kiéu allele
cua cac giéng nép trén NST12 cho thiy co 12 SNP
¢6 lién quan dén tinh trang hat gao ltrc c6 mau trang
duc ngoai trir SNP tmg vién S12_12646898. Kiéu
allele ciia 12 SNP dai dién cho hat gao hrc c6 mau
trang duc 1a GCATAAGATTTT. Trong kiéu allele
nay, co 4/7 gidng c6 laa c6 kiéu allele va kiéu hinh
tuong quan nhau. Ngoai ra, giéng nép trang 1 ciing
¢6 kiéu allele trong tu v6i nhom allele quy dinh mau
trang duc ciia vo lya, nhung da phéan cac allele nay
& dang di hop tir & cac vi tri SNP ing vién. Thong
qua méi lién két cua 18 SNP & 03 NTS (NSTO6,
NSTO08 va NST12), mot kiéu gene da duoc chon lién
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quan dén mau trang duc cia hat gao lic & 16 SNP
tmg vién (khong bao gébm cic SNP tng vién
S06 4700163, S12 12646898) la
GCTCGCATAAGATTTT (Hinh 6). Két qua nghién
clru nay ciing cho thay tinh trang mau sac hat gao
lic c6 thé lién két boi nhiéu gene trén nhiéu nhiém
sac thé khac nhau, ciing nhu nghién ciru cua Jin et
al. (2009).

Cac allele mau xanh dam la cac allele thar yéu,
cac allele mau xanh nhat la cac allele di hop tir, cac
allele mau trang 1a cac allele chu yéu cia cac SNP.
Céc allele di hop tir 13 trudng hop xuat hién ca hai
allele tai vi tri SNP cua gidng d6. Trong do, R (A:G),
Y (C:T), K(G:T), S (C:G)

—  Ddi voi tinh trang do tro hd
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Hinh 7. Cac da hinh nucleotide don ciia cac SNP {rng vién cho tinh trang dd tré hd
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Su da hinh cua hai SNP ung vién lién quan dén
tinh trang do tro hd khong cao, nhung SNP tmg vién
S08 10088669 dugc danh gia la c6 lién quan cao
dén tinh trang d6 trg hd hon. Dya vao sy da hinh cia
SNP tng vién S08 10088669, 03 gidng lua mua
(Nang Huong Tron (MDI-86), Nang Qudt Bién
(MDI-17) va Lin Céan Tréng (MDI-12)) dugc xac
dinh c6 kiéu allele G, c6 do tro hé lan luot la cap
6,0, cap 5,2 va cép 3,0, dai dién cho cic gidng lua
¢6 nhiét hoa ho tir trung binh dén thap (Hinh 7). Qua
d6 cho thay c6 thé ung dung SNP tmg vién ¢ Vi tri
nay dé xac dinh do tré ho cua cac gidng laa trong
cong tac nghién ctu, lai tao va chon gidng.

Cac allele mau xanh dam la céc allele thir yéu,
cac allele mélru xanh nhat 13 céc alle}e di hop tu, cac
allele mau trang la cac allele chu yéu cua cac SNP.

4. KET LUAN VA PE XUAT
4.1. Kétluan

Hai tinh trang mau sic hat gao ltc va cap do tro
hd c6 mbi twong quan chit véi nhau ¢ hé s6 tuong
quan 0,539. Két qua nghién ctru di xac dinh dugc
20 SNP g vién cho hai tinh trang mau sic hat gao
lrc va d6 tro hd & 04 NST (NST02, NST06, NST08,
NST12). Trong do, co 18 SNP tng vién duogc xac
dinh cho tinh trang mau sac hat gao ltc va 02 SNP
ung vién dugc xac dinh cho tinh trang 46 tro héd. Bic
biét, thong qua két qua nghién ciru, 05 gene duoc
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xéc dinh 1a tmg vién cho tinh trang mau sic hat gao
luc & hai NST (08 va 12) 1a LOC_0s08g42840,
OsNippo12g115300, LOC_0s12g18530,
LOC_0s12g20350 va LOC Os12g21990. Diéu
dang chu y 1a kiéu gene cho tinh trang mau sic hat
gao ltc thong qua 16 SNP tmng vién ¢ 03 NST
(NSTO6, NSTO08 va NST12) la
GCTCGCATAAGATTTT duogc xac dinh co lién
quan cao gitra kiéu gene va kiéu hinh. Kiéu gene nay
dai dién cho cac gidng ltia nép c6 mau sic hat gao
lic trang duc. Bén canh d6, thong qua nghién ctru,
kiéu gene ctia cac gidng co do tro hd thap dugc xéac
dinh & SNP tmg vién S08_10088669. Tai vi tri nay,
cac gidng lta c6 do tro ho thap sé co kiéu allele &
dang thtr yéu 14 allele G.
4.2. Pé xuat

Cac SNP 1'rng vién cho tinh trang mau sac hat gao
|1'r(,: va do tré hd duoc tng dung d€ danh gia cac
giong lta hién dang san xuat & DPBSCL.
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