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TOM TAT
Trong nghién ciru ndy, GWAS vé ham luong silic trong than cia cdy lta dua trén co s¢ dita liéu kiéu gen
(genotyping by sequencing - GBS) va ham lugng silic trong than ctia 170 mau gidng lGa dwoc tién hanh khao sat. Két
qua GWAS da xac dinh dugc 9 SNP nam trén NST s6 1, s6 6 va s 11 voi tan s6 alen tir 18% dén 48% c6 y nghia tao
nén sy khac nhau vé ham lugng silic trong thén cua cac giong I0a. 9 gen da dugc du kién cho ham lugng silic trong
than cua cdy lua ¢ cac vi tri SNP twong tmg. Két qua nghién ctru nay la co so cho cac nghién ciru tiép theo dé phat
trién chi thi phan tir trong chon tao gidng lGa cd ham luong silic trong rom ra phi hop

Tir khéa: Luaa, nghién ctru trén h¢ gen, Silic, SNP

|. PAT VANDPE

Silic dong vai trd quan trong dbi v6i vay trong,
gitip cho ciy sinh trudng va phat trién binh thuong,
chdng chiu v6i didu kién moi truong bat thuan va
sau bénh (Cooke and Leishman, 2011). O céy lua, co
su khac nhau vé ham lugng silic trong rom ra & cac
glong lua (Ma 2004) Tur day da cé nhitng nghién
ctru vé di truyen kiém soat ham lugng silic trong cac
thanh phan sinh khéi cay lua.

Rompracuacay luasaukhidbtchay conlaikhoang
14,7%tro, trong do SiO, chiém 82% (Mohamed and
Taher, 2006). Ham luong SiO, trong cay l0a khoang
8 - 10% la du dé cho cay lta sinh truong binh
thuong. D& rom ra c6 thé sir dung duoc nhiéu hon
cho ché bién nhién liéu sinh hoc va thirc an chin

nudi thi yéu cau ham luong silic cang thap cang tt.
Tuy nhién, silic 1a thanh phan quan trong ctia thanh
té bao, vai tro ciia nd 1 1am cho thanh té bao cing,
nhu mét 16p béo vé cho sy xdm nhép cua cac yéu t6
gay hai cho té bao nhu tia cuc tim, kim loai nang, cac
Vl khuén, virus cling nhu cac cac chat doc td. Do do,
néu ham luong silic qua thip s& anh hudng dén sinh
truong va kha niang chong chiu cua cay laa (Massey
et al., 2009).

Nghién ctru ciia Dai va cong tac vién (2008) da
x&c dinh ham lugng silic trong ré, than, 14 va vo trau
cua cay lGa c6 ty 1& dong gop di truyén tir 14,8% dén
28,6% va da xac dinh duoc 2 QTL trén NST s 6
lien quan dén ham lugng silic trong vo trau ciia hat
lua. Bryant va cong tac vién (2011) da tim ra 6 chi
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thi SSR trén NST sb 10 ¢6 lién quan chat véi ham
luong silic trong vo trau ¢ cay lia. Wu va cong tac
vién (2010) ciing da tim ra 3 QTL trén NSTsé 6 lién
guan dén ham lugng silic trong vo trau cia cay lla.
GWAS la mot cong cu moi cho viée xay dung ban
dd lién két cac QTL kiém soat céac tinh trang trén
toan h¢ gen voi sy tiép can kiéu gen va kiéu hinh
murc phan giai cao (Alqudah et al., 2019). Nhom tac
giaJuanvacong tac vién (2018) da ung dung GWAS
tim ra duoc cac QTL kiém soét cac tinh trang quan
trong nhu thoi gian sinh trudng, chiéu cao cay, s6
bong trén cdy, sb hat trén bong va do dai bong cua
193 mau gidng la thudc loai phu Japonica. Béi véi
nhom gibng lda Indica, ciing di 6 nhing tng dung
thanh cong GWAS dé xac dinh cac QTL kiém soat
cac tinh trang quan trong cua cay lua (Huang et al.,
2010; Zhang et al.,2019).

Trong nghién ctru ndy, chung t6i dua ra két qua
GWAS v¢é ham luong silic trong than ciia 170 mau
gidng lda. Két qua nghién ctru nay la co s¢ dé phat
trién chi thi phan tir cho chon giéng lua véi ham
luong silic duoc kiém soat.

I1. VATLIEU VAPHUONG PHAPNGHIEN CU'U
2.1. Vatliéu nghién ctru

170 mau gidng lta, bao gdbm cac gidng lha trong
phd bién ¢ Viét Nam, cac gidng lua ban dia va cac
dong Iia méi chon tao. Cac miu gidng lta dugc gieo
trong tai Vién Cay luong thuc va Cay thuc pham,
duoc thu miu ADN tir 14 non trong vu Xuin 2016
cho giai trinh ty kiéu gen GBS va thu mau than cy
trong vu Xuén va vu Mua2017.

2.2. Phwong phap nghién ciru

Gieo trong 170 miu giong lua trén dong rudng:
Puge b tri theo khdi ng?iu nhién hoan chinh, 5 1an
nhic lai, dién tich 6 1a 5m?, mat do 45 cay/m? Ky
thuat gieo trong dugc ap dung theo qui trinh cia
Vién Cay luong thuc va Cay thuc pham.

Tach chiét ADN cho giai trinh ty kiéu gen: Mau
14 Ita duoc thu & tai thoi diém 30 ngay tudi dé tach
chiét ADN, 2g/cay. Str dung bo kitDNeasy Plant Mini
Kit and DNeasy Plant Maxi Kit Handbook 08/2000
dé tach chiét.

Thu mau than cay: Thu than ctia 10 cdy miu trong
mdi 6 thi nghiém ngay sau khi thu hoach hat & gia
doan chin 90%; thu phan than cay tir d6t thir 2 tinh
tir mit dat, loai bo dot mang bong va l4. Cac mau
than cdy duoc sdy kho dén khdi lugng khong doi,
sau d6 gui sang dai hoc York (Vuong Qudc Anh)
cho phén tich.

Phén tich ham lugng silic: Bugc thyuc hién tai dai
hoc York, Vuong Qubc Anh. Mau dugc nghién nho,
ép thanh céc vién tron, det. Sir dung may chiéu tia X
c6 kétndi véi may tinh dé xac dinh ham luong silic.

Giai trinh tu kiéu gen (GBS): Dugc thyc hién
trén Illumina platform tai dai hoc Cornel (M¥), theo
phuong phap dugc miéu ta boi Elshire va cong tac
vién (2011). S6 lidu sau giai trinh ty dugc xur 1y theo
Tassel 3.0 (Glaubitz et al., 2014).

Phan tich GWAS va du kién cac QTL/gen: GWAS
dua trén dir liéu GBS va ham lugng silic trong than
ciia 170 mau giéng lua theo phan mém TASSEL
(Bradbury et al., 2007); Dy kién cac gen dwa vao
MSU rice database (http://rice.plantbiology.msu.
edu/) va co so dir liéu ngudn gen cay lta (Wang
etal., 2018).

2.3. Thoi gian va dia diém nghién ciru

Nghién ctu dugc thuc hién tor thang 01 nam
2016 dén thang12 nam 2019. Gieo trong, tach chiét
AND va thu miu rom ra cua 170 mau gidng lua
duoc thuc hién tai Vién Cay luong thuc va Cay thuc
pham. Phan tich ham luong silic, phan tich GWAS
duoc thuc hién tai DPai hoc York va Pai hoc Dundee
Vuong Qudc Anh

I11. KET QUA VATHAO LUAN

3.1. Giai trinh ty kiéu gen (GBS) ciia 170 miu
gidng lUa

Két qua giai trinh ty kiéu gen (GBS) ctia 170 mau
gidng lua di thu duoc tong sb 328.656 SNP trén
12 NST v6i mat do trung binh 1a 1 SNP/1kb trén hé
gen (Hinh 1).

3.2. Ham lwgng silic trong than ciy ciia 170 méu
gidng la

Ham lugng silic trong than cila cac mau gidng
thu trong vu Xuan 2017 bién dong tir 1,1% (giéng
Khau Mu Nuong) dén 2,68 % (giéng BB4-10). Mau
than cay thu trong vu Muia 2017 ¢6 su bién dong vé
ham luong silic tir 0,83% (gidng Khau Mu Nu’O'ng)
dén 3,1% (giéng BB4-11) (Hinh 2). Su khac nhau vé
ham lu(mg silic trong than ctia cac mau giéng trong
cung diéu kién canh tac, thé hién rat rd & nhom
c6 ham luong silic trong than thip va nhém cao
(Bang 1). Két qua phan tich nay da gop phan khang
dinh vé tinh trang ham lugng silic trong than cay lua
duoc kiém soat boi di truyén. Piéu nay cung phu
hop vé6i cac nghién ciru da céng bd vé d| truyén tinh
trang ham luong silic trong than, 14 varé cua cay lda
(Dai etal., 2008; Bryant et al., 2011).


http://rice.plantbiology.msu/
http://rice.plantbiology.msu/

TapchiKhoahocva Cong nghé Néng nghiép ViétNam - S67(116)/2020

46.215

SNP

Cl

C2

31.727

26.201 27.647

SE857 9527

18.935 19.040 13566
I I I I 1

C3 c4

Nhiém sic thé

Hinh 1. S6 luong cac SNP duoc tim ra trén 170 miu giéng lia nghién ctru
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Hinh 2. Ham lugng Silic trong than ctia 170 mau gidng lua:

(A) cac mau dugc thu hoach trong vu Xuan 2017; (B) cic miu duoc thu trong vu Mua 2017

Bing 1. Danh sach mau gidng c6 ham luong silic trong thanthap nhit va cao nhét

Ham lwgng silic Ham lwgng silic
trong than (%) trong than (%)
TT Tén giong X[Jgn Va Mita Tr\ung TT Tén giong X[Jgn Va Mita Tr\ung
2017 2018 binh 2017 2018 binh
Nhém mau giong c6 ham lieong Silic trong than thép nhat  Nhém mau giong cd ham lwong Silic trong than cao nhdt
1 Khé&u munuong 1,10 0,83 0,96 1 | BB5-154 2,21 2,70 2,45
2 IR76346 1,37 1,15 1,26 2  CL8/ACS 2,46 2,53 2,49
3 Khau mumoong 1,66 0,87 1,26 3  OM2517 2,30 2,71 2,51
4 Ul7 1,57 0,99 1,28 4 Jasmin/AC5 2,52 2,59 2,56
5  Nép pudc chia 1,69 0,91 1,30 5 1094-1 2,61 2,61 2,61
6  Pengung 1,27 1,39 1,33 6  Népdo duditrau 2,51 2,78 2,65
7 AC5/149-13 1,37 1,37 1,37 7 Qué thom 2,68 2,68 2,68
8  Luanuong-2 1,61 1,22 1,42 8 BB4-11 2,29 3,10 2,69
9  Tékacham pi 1,52 1,36 1,44 9 BB4-10 2,68 2,91 2,79

3.3. GWAS tinh trang ham luwgng silic trong than
cia cay lda

GWAS dugc thuc hién trén dir liéu GBS thu duoc
gdm 328.656 SNP va két qua phan tich ham lugng

silic trong than ctia 170 mau gidéng lGa trong vy Xuén
2017 va vu Mua 2017 (Hinh 3). Ham luong silic
trong than cua cic mau gidng lua co hé sb di truyén
la twong ddi 16n (tir 0,5013 - 0,7948), thé hién dugc
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kiém soét boi di truyén.Tai gid tri Logl0(P-value)  tan sb allen tir 18% dén 48% tao nén su khic nhau
> 3 chiing t6i di thu dugce 9 SNPs trong lién két vé ham lugng silic trong than cta cac giéng lua
khong can bang c6 y nghia & mic P < 0,001 voi  (Bang 2).
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Hinh 3. GWAS ham luong silic trong than ctia ciia 170 mau giéng laa. (A) mau rom ra dugc thu
trong vu Xuan 2017; (B) Mau rom ra dugc thu trong vu Mua 2017

3.4. Du kién cac gen kiém soit ham lwong silic  accessions of Asian cultivated rice” (Wang et al.,
trong than ciia ciy lia 2018). Tai 9 SNP trong lién két khong can bang &
Du kién céc gen tai cac ving QTL duoc lya chon  muc cé ¥ nghia d duge tim ra tir két quda GWAS,
dua vao MSU rice database (http://rice.plantbiology.  ching toi da du kién dugc 9 gen Gng vién (candidate
msu.edu/) va tir “Genomic variation in 3,010 diverse  genes) trén cac NST sd 1,56 6 vasd 11 (Bang 2).

Bang 2. Cac SNP trong lién két khong can bang va cac gen du kién
vé tinh trang ham lugng silic trong than cdy lta duoc tinh ra trén toan h¢ gen

Nhiém ., . Alen Tén xuét alen Gen rng vién
l sac thé Vitri SNP Alen chinh thaythé thay thé (%) (candidatg genes)
1 1 36166940 C T 41 LOC_0s01g62480
2 1 36270423 A T 18 LOC_0s01g62640
3 6 23205192 C G 27 LOC_0s06g39080
4 6 23338130 T C 29 LOC_0s06g39390
5 6 23441394 A G 33 LOC_0s06g39470
6 11 23845567 T A 28 LOC_0s11g39990
7 11 23866428 C G 32 LOC_0s11g40030
8 11 23944833 C T 48 LOC_0s11g40150
9 11 23983620 G A 40 LOC_0s11g40210
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Két qua nghién ctru cua Dai va cong tic vién
(2008) di cong bd c6 2 QTL la qHUS-1-1 va qHUS-
1-2 nam trong vi tri RM587 - RM6119 trén NST
s6 6 lién quan dén ham luong silic trong cdy lua.
Téc gia WU va cong tac vién(2010) ciing da cong
bd 3 QTL lién quan ham silic ¢ cdy laa 1a qHUS6-
1 trong vi tri RM510 - RM19417, gHUSG-2atrong
vi tri RM19706 - RM19795 va qHUS6-2btrongvi
tri RM314 — RM19665. Trong nghién ctru nay, cac
gen LOC_0s06g39080, LOC_0s069g39390 va LOC_
0506239470 trén NST s 6 ciing dugc duy kién kiém
soat ham lugng silic trong than cua cay lua.

IV. KET LUAN

C6 su khac nhau vé ham lugng silic trong than
ctia cAc mau gidng lda trong cling diéu kién canh tac
va thoi vu. Ty 1é silic trong than cta gidng cao nhat
S0 véi cua gidng thap nhat la tir 2,43 1an dén 3,73 1an.
Két qua GWAS da dua ra hé sé tuong quan di truyén
vé ham luong silic trong than caycua cac miu giéng
lGanghién ciru latir 0,501 dén 0,794. Két qua GWAS
cling da xac dinh duoc 9 SNPstrong lién két khéng
can bang & mirc ¢ ¥ nghia tao nén su khac biét vé
ham lugng silic trong than cua cay lUa. Tai vi tri cia
cac SNP nay, 9 candidate gen da dugc xac dinh trong
cac vung QTL lién quan dén ham lugng silica trong
than cua cay laa. Két qua nghién ctru nay 1a quan
trong cho cac nghién ciru tiép theo dé phét trién chi
thi phan tir trong chon tao giéng lta c6 ham lugng
silic trong rom ra duoc kiém soét.

LOI CAM ON

Chung t6i chan thanh cdm on su dong gop
cua cac tac gia thudc Vién Cay luong thuc va Cay
thuc phém, Pai hoc York va Pai hoc Dundee cua
Vuong Qubc Anh trong su phdi hop thuc hién dé tai
“Nghién ctru phét trién cac ngudn gen lGa thich tng
voi bién d6i khi hau”, Bo Khoa hoc va Cong nghé
(MOST) va Qui Newton (Newton Fund) da cap kinh
phi cho ching tdi thyc hién Dé tai nay.
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Genome wide association study (GWAS) for silica content in rice stem
Duong Xuan Tu, Nguyen Van Tuat, Nguyen Thi Huong, Le Thi Thanh,
Nguyen Thi Thu, Pham Thien Thanh, Nguyen The Duong, Nguyen Vin Khoi,
Dao Trong Nhan, Nguyen Thanh Tuan, Simon McQueen Mason, Leonardo D. Gomez,
Andrea Harper, Caragh Whitehead, Claire Halpin, Robbie Waugh
Abstract

In this study, GWAS for silica content was investigated in the stem of 170 rice accessions collected in Vietnam. In
the GBS result, a total of 328,656 SNPs stored in HapMap on 12 chromosomes was obtained. The silica content in
the stems of 170 rice accession ranged from 1.1% to 2.68% (for samples harvested in the Spring season) and from
0.83% to 3.1% (for samples harvested in the Summer season). The results of GWAS for silica content in the stems of
170 rice accessions, at Log10 (P-value) > 3 with significant P <0.001 showed that 9 SNPs on Ch.1, Ch.6 and Ch.11
were identified with the frequency of minor allele from 18% to 48% in the LD causing trait difference. Based on the
position of SNPs peak, 9 candidate genes for silica content in rice stem were identified, including LOC_0s01g62480,
LOC_0s01g62640, LOC_0s06g39080, LOC_0s06¢g39390, LOC_0s06¢g39470, LOC_0s11g39990, LOC_0s11g40030,

LOC_0s11g40150 and LOC_0s11g40210. These candidate genes can be used for further research to develop
molecular markers in rice breeding with the traits of silica content and to detect genes for silica content in rice stem.

Keywords: Genome-wide association study, linkage disequilibrium, rice, silica
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