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Tom tat:

Nghién ctru lién két trén toan hé gen (gen(:me-wide association stu:dy - GWAS) 12 m{t cong cu hién dai dé xay dl,rn‘g
ban db di truyén lién két cic tinh trang s6 lwgng (QTL) & ciy trong. Trong nghién ciru nay, cic tac gia dua ra két
qua GWAS tinh trang kha niing dudng héa cf;a cﬁ)‘/ lia dya trén co 56 dir lidu gidi trinh ty kiéu gen (GBS) va kha
ning chuyén héa dwong tir rom ra ciia 170z mau giong lua thudc nhém Indica dwgc thu thip & Viét Nam. Két qua
thu dwgc 328.656 SNP trén 12 nhiéT sdc thé (NST), trung binh 1 SNP/1 kb. Kha ning dudng héa tir rom ra ciia 170
miu gidng lia dao dong tir 27,92 dén 132,56 nmol/mg/h (vy xuin 2017) va 31,98-148,63 nmol/mg/h (Vvu mua 2017).
Két qua GWAS, tai gia trj Log, (P-value)23 da xdc dinh dm{c 7 vitri SNP trén NST s6 6 véi mire ¥y nghia p<0,001
va tin sb alen tir 23 dén 35% lién quan den khi ning chuyén héa dwdng tir rom ra ciia ciy laa. Tai vi tri ciia cac
SNP nay (peak SNP), 24 gen da dwgc dyr kién nam trong cic viing QTL lién quan dén kha ning dwong héa ¢ rom
ra cia ciy lia. Trong dé, 4 gen la LOC_Os06g39070 (GT1), LOC_Os06g39080 (GT1), LOC_Os06g39390 (AT10)
va LOC_0s06g39470 (AT8) c6 cic chirc nang lién quan del'l tor;g hop chft ¢ thanh té bao va kha ning phén hiiy
lignocellulose & ciy lua. Cac gen nay du'qxc tleP tuc flghlen cru d€ phat trién cac chi thj phan ti sir dung trong chon
tao gidng lua theo huéng cé rom ra chuyén héa dwong cao.

Tir khéa: chuyén héa dwdmg, lien két khong cin bing, lia, nghién ciru trén hé gen, rom ra.
Chi sé phén logi: 4.6

Bt vén 02 ké (201s, 2017, 2018), san lugng la cua Viét Nam trong

o ' s < nhirng nam gan day dat trung binh 433 trigy tin/ndm, tuon
Céy lua (Oryza sativa L.) la nguon cung capAluo‘rng thgc duong v san lugng rom ra tao ra 13 50-55 trisy 1 N ng
cho hon mét nira dan s6 trén thé gioi, dac biét 1a ngudn hé thai nay néu d khai tha sy icu tan. guon
chit yéu & céc quéc gia chau A [1]. Tuy nhign, PR thai nay néu dugc khai thic hap Iy s& mang |gj loi ich
lvong thurc Ch.u. yeu g cac quoc gia chau A | };“ he . khéng nho, nhung néy ching bj dét ngay sau khi thu hoach
san xuat lta hién nay dang phai d6i mat voi n tME 16 QU3 oz tao ra mot lwong phat thai dang k& cho bau khi quyén,
ciia bién ddi khi hau nhu x4m nhdp man va nhimg dién bién L adyen.

yéu t6 quan trong quyét dinh dén ch
dung rom ra vao cac muc dich nh
nudi, nhién liéu sinh hoc, san xujt
nha khoa hoc trén thé gisi da tién
kich thich viéc sir dung rom ra v

bat thuong cua thoi tiét (han, ang, 1ii lut, néng...). Mé't'khégz
san xudt la ciing la mot trong nhirng tic nhdn gay bién déi
khi hiu do tao ra phat thai, dac biét 1a viéc dot rom ra sau
khi thu hoach laa.

Khi rom ra bi dbt chay s& giai phong ra cac chét khi

Chuyén héa xenlulo thanh duomg trong rom ra 1a mét

at It[gng khai thac va sir
U ché bién thac an chin
nam, phan bén... Nhidy
‘hénh cac nghién ciru dé
0 san xuat ethanol sinh

CO,, CH,, céc oxit ni to (NO,) va mét luong twong ddi
nho dioxit sulphur (SO,). Céc chat kh““a?' thai ra bau ~kh.'
quyén la nhimg chat gay hiéu ing nha,klnh‘[Z, 3].4'.1')’ ‘le
rom ra sau thu hoach chiém 50-70% tong sinh khoi, tily
thude vao giéng va ky thuét canh 'téc [4, 5]. tiang Pém tl?e:
gi6i san xuat duoc 780-800 triéu tan lia thi cling déng thoi
tao ra 800-1.000 tri¢u thn rom ra [1]. Theo Téng cuc Théng
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hoc (6, 7]. Dé san xuét ethanol tir
cl?uyén héa dugc chiing thanh duong. Rom ra cang dé phan
huy, cang tao diéy kién thuan lgi va higy suéit dat dugc cang
€ao trong qua trinh thiy phan thanh dudng [8). béy chinh la
dieu cot 16i dé 6 thé tan dung triét dé Nguén rom ra tir san
Xuét lha gao. Tir day mot sb hudng nghién ciry da duoc még
ra, trong d6 nghién ciru di truyén bang cdng nghé sinh hoc,

fom ra, buge dau cin phai
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Abstract:

Genome-wide association study (GWAS) based on linkage
disequilibrium (LD) of single nucleotide polymorphism
(SNP) provides a promising tool for the detection
and fine mapping of quantitative trait loci (QTL) in
plants. In this study, the authors showed GWAS for
saccharification (digestibility) trait of rice straw-based
on genotyping by sequencing (GBS) and the ability of
sugar released from the straw of 170 rice accessions of
Indica rice subspecies that were collected in Vietnam. In
the GBS result, the authors obtained a total of 328,656
SNPs stored in Hapmap on the 12 chromosomes. The
average density of SNP markers in our panel was 1SNP/1
kb in the rice genome. The saccharification (sugar
released) from the straw of 170 rice accessions ranged
from 27.92-132.56 nmol/mg/hour (for straw harvested in
Spring 2017) and from 31.98-148.63 nmol/mg/hour (for
straw harvested in Summer season 2017). The results of
GWAS for saccharification, at Logl0(P-value) =3 with
significant p<0.001 the authors identified 7 peak SNPs on
chromosome 6 with the frequency of minor allen from 23
to 35%. Base on the LD to search within £200 kb of peak
SNP, and base on whether the function of the gens had
been characterized before in rice, the authors identified
24 candidate genes on chromosome 6 for saccharification.
Among them, 4 genes are LOC_0s06g39070 (GT1),
LOC_0s06g39080 (GT1), LOC_0s06239390 (ATI10)
and LOC_0s06g39470 (AT8) have functions related to
cell wall synthesis and lignocellulose degradation in rice.
These candidate genes are further researched to develop
molecular markers used in rice breeding with the trait
of high saccharification of straw and to detect genes for
high saccharification rice straw.

Keywords: genome-wide association study, linkage

disequilibrium, rice, saccharification, straw.
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dic biét GWAS 1a cong cu hd trg tot cho cac nha chon "’101‘10
6 co s dé chon tao duoc nhing gidéng lia méi dap ¢ trng cho
san xuat, dong thoi rom ra co kha ning chuyén héa dudng
cao sé€ kich thich viéc khai thac va sir dung rom ra. han ché
tdi da viéc d6t rom ra sau khi thu hoach lba.

GWAS dua trén lién két LD la mot cong nghé méi cho
viéc xdy dung ban do cac QTL kiém sodt cac tinh trang trén
toan hé gen voi su tlep cin kiéu gen va kiéu hinh mirc phin
giai cao [9]. GWAS dau tién durge sur dung o ngudi, sau do
da tro thanh mét cong cu hiéu qua dé xéac dinh vi tri cic
gen quy dinh tinh trang & nhiéu lodi cay trong [10]. Giai
trinh tu kiéu gen voi mat do cao cac SNP trén toan h¢ gen
dé tim ra cac trinh ty don (halotype) va timg vi tri SNP lién
quan _dén su bién dong hodc su sai khéc cua tinh trang O cac
ca thé, tir dé xac dinh duoc cac QTL kiém sodat tinh trang
[11]. Trong nhirg ndm gan day, sy phat trién cia cong nghé
hién dai trong viéc giai trinh tu ADN véi1 mat dd cao cua
cdc SNP trén toan h¢ gen, chi phi thip da tao diéu kién cho
su phat trién cia GWAS c¢6 hiéu qua hon trén quan thé tr
nhién [12]. Trén thé gigi cling da c6 mot sb cong b sir dung
GWAS d¢é xac dinh cic QTL kiém soat kha ning chuyén
hoa duong tir than 14 ¢ cic lodi cdy trong khac nhau nhu co
Miscanthus [13], ngd [14], co alfalfa [15], lia mach [16].
Tuy nhién, chuyen hoa dudng tir lignocellulose 1a mét tinh
trang rat kho dé danh gia ca trén ddng rudng va trong phong
thi nghiém [17]. Poi voi cdy la, da co thanh cong trong
vi¢c giai ma bg gen lua v a nghién ctru bo gen cua 3.010 mau
gidng lta & khu vuc Dong - Nam chau A [18], dong thoi lta
1a loai tu thu cao, c6 kich ¢& bo gen nho (khoang 430 tri¢u
gen) nén trong GWAS sé dé dua ra gen dy kién [18]. Juan
va ¢s (2018) [19] da thanh cong trong str dung cong nghé
GWAS dé tim ra cac QTL kiém soat cac tinh trang quan
trong nhu thoi gian sinh truong, chiéu cao cay, so bons, trén
cdy, s6 hat trén bong va d¢ dai bong cua 193 mau giong lta
thudc loai phu Japonica. Déi véi nhom giong lua Indica,
ciing da c6 nhiing g dung thanh céng GWAS dé xdc dinh
cac QTL kiém soat cac tinh trang quan trong cua cdy lua
(20, 21].

Trong nghlen ctru ndy, ching toi tién hanh GWAS trén
170 mau giong lta thude loai phu Indica dé du kién cac gen
ndm trén ving QTL kiém soat kha ning dudng hoa tr rom
ra cua ciy lua. Két qua cua nghién ctru nay s& duoc tiép tue
cho cédc nghién ciru tiep theo dé tim ra gen kiém sodt tinh
trang kha niang duong hoa o cay lia va phat trién chi thi
phan tir cho chon tao giéng lua ¢6 rom ra chuyén hoa duong
cao, nang cao chét luong rom ra dé ting cudng khai thac,
han ché viée dot rom ra sau khi thu hoach, han ché phat thai
trong san xuat lia gao.

Vit liéu va phuong phap nohién ciu
Vit liéu nghién ciru

170 mau gidng lGa thuge loai phu Indica dugc thu thip
tai cac viing san xudt lua cua Viét Nam, bao g0m céc giong
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liia ban dia, cac gidng lia cai tlen va mot s6 nguon gen nhdp
noi dang dugc luu git. Cac mau glono lta dugc trong tai
Vién Cay luong thue va Cay thure pham, duge thu mau ADN
trong vu mua 2014 va vu xuén 2016 cho GBS va thu mau
rom ra cho phén tich kha néing duong hoa trong vu xuin va
vu mua 2017.

Phirong phdp nghién ciru

_Gieo lmng 170 mau gzor.rg liia tr én dong rugng dé thu
mdu rom ra: duge bb tri theo khoi ngau nhién hoan chinh
véi 5 1an nhac lai, dién tich 6 thi nghiém la 5 m*, mat d¢
45 cay/m’. Ky thuat gleo trong duge ap dung chung theo
quy trinh thi nghiém cta Vién Cay luong thuc va Céy thuc
pham.

Tdch chiét ADN: ,méu 14 lta duoc thu tai thoi diém 30
ngay tudi dé tich chiét ADN, 2 g/cdy. Str dung kit tach chiét
DNeasy plant mini kit-Qiagen (DNeasy Plant Mini Kit and
DNeasy Plant Maxi Kit Handbook 8/2000).

Thu mau rom ra: thu cia 10 ciy mau trong mdi 6 thi
nghiém ngay sau khi thu hoach hat ¢ giai doan chin 90%;
thu phan than cay tir dét thir 2 tinh tir mat dat, loai bo dét
mang bong va la. Cic mau rom ra sau khi thu hoach dugc
say kho dén khoi luong khong déi, duoc khir tring trude khi
giri sang Pai hoc York (Vuong quc Anh) phan tich.

Phadn tich chuvén héa dwong tir rom ra: duge thuc hién
tai Trung tim San pham Néng nghiép méi (Center for Novel
Agricultural Product - CNAP), Dai hoc York, Vuong quoc
Anh theo phuong phap tu dong duge miéu ta boi Gomez va
¢s (2011) [22] (hinh 1).

| Liu men chuyén hoa dwong |
|bang hon hop enzyme ¢ 50°C/|

| Tién xwr iy bang dung |
| dich kiem (NaOH) |

| Rom ra dwoe |
| nghien nhé ]

[ Xac dinh hrong :
|dwong gidi phong|

Hinh 1. Céc bwéc trong phan tich dwéng héa tir rom ra cia cay
IGa [22).

Giai trinh tw kicu gen GBS: duge thue hién trén [llumina
platform tai Bai hoc Cornel (M), theo phuong phip duge
miéu ta boi Elshire va cs (2011) [23]. S liéu sau giai trinh
tir duoce xir Iy bang phan mém TASSEL 3.0 [24].

Phdn tich GWAS: két hop dit li¢u GBS va kél qua phan
tich duong hoa trong rom ra cua 170 méu giong la theo
[25], xé4c dinh cac SNP trong lién két LD cho kha nang
dudng hoa.

Dur kién cdc OTL/gen: tix vi tri cac SNP trong lién két
LD, tra ctru trong “*Rice Genome Annotation Project” (http://
rice. plantblology msu.edu/) va <3010 genome diversity”
[18] dé du kién cac gen.

Két nua va thao luan
GBS ciia 170 man giong lia

Két qua GBS di dua ra téng sO 328. 656 SNP trén mach
don (HapMap) toan bo 12 NST cua 170 mau giéng lia (hinh
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2) voi mat do trung binh la 1 SNP/1 kb trén toan hé gen. Mat
do SNP nay la thap hon so véi cong bd cia mot so nghién
ctru gan day 1a 1,7 SNP/kb [20] va 1.1 SNP/1 kb [”l] ac
SNP nay dugc sur dung trong GWAS dé tim ra lién két LD la
nguyén nhan dan dcn sy sai Khac chiyén hoa duong trong
rom ra cua cic mau glong laa, tir d6 du kién céc gen nam

trong cac ving QTL lién quan dén chuyén hda dudng
rom ra cua cay lua.

46.215

31727
220y D47
BT wen

18935 19.040 1566

16527
Q Q 6 ¢ ¢ ¢ G2 G o 0 m (12
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Két qua phan tich mau rom ra ¢
cho thay sir khic nhau vé kha nang chuyen héa duong o
2 thoi vy thu hoach. Kha ning chuyén héa duong tir rim
ra cla cac mau glong thu hoach trong vy xuan 2017 dao
dong trong khoang tir 22,9 nmol/mg/h (0 g]Dng nép do dudi
trau) dén 132,6 nmol/mg/h (¢ giong U17). Trong khi cac
mau rom ra thu trong vu mua 2017 ¢6 kha nang chuyén
hoa duong & mire cao hon, dao dong tir 32,0 nnwol/lngl‘ﬁ(mr

gibng Lua nuong-2) dén 148.6 ok 2
munuong) (hinh 3). molmgh (& giéng Khiu

ua 170 mau glong lta
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Hinh 3. Kha nang duwong hea s o
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ac mau rom

ra thu trong vu mia 2017,
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C6 su khac biét vé chuyén héa dudng tir rom ra ciia cac
gidng lta khac nhau trong cung mot thoi vu va cing diéu
kién canh tac. Sy khac biét nay cling xay ra déi vaoi clng
mot giéng o cac thoi vu khac nhau (bang 1).

Bang 1. Danh sach mau giéng cho kha ning chuyén héa dwéng
thap nhat va cao nhat tir rom ra dwoc thu hoach trong vu xuan
va vu mua 2017.

Khi niing chuyén héa dudng tir rom ra
(nmol/mg/h)
Vuxuin 2017 Vymia 2017

TT Tén miu gidng
Trung binh

Nhém méu g;‘éng cd rom rg cho kha nang chru‘é’n hoa dwong rhffp

| Qué thom 27.92 38,70 33,31
2 142m12 30,53 37,76 34,14
3 OM6377 35,31 36,22 35,76
4 SH4-11 30,94 42,29 36,61
5 IRBB3 30,63 43,65 37,14
6 Xi23 40.58 33,72 37,15
7 Lua nuong -2 42,74 31,98 37.36
8 10L142 37,65 39,12 38,38
9 OM2517 32,14 44,82 38.48
10 0M4325 27,79 50,22 39,00

Nhdm miu giong cd rom ra cho kha ning chuyén héa dieing cao

1 Tan nhe -1 54,62 72,13 63,38
2 IRBB7-196 44,22 8335 63,78
3 AG-504 57,64 72,49 65,07
4 nK]';;“ lan, gan 37,84 94,28 66,06
5 Te ka chim pi 48,23 86,31 67,27
6 fflgi”_ll‘-““’ g - a5y 110,15 72,86
7 AC5/149-13 73,26 80,50 76,88
8 Khdu mumoong 38,06 133,90 85,98
9 Khau munuong 55,29 148,63 101,96
132,56 114,00 123,28

10 Ul?

Ket qua phan llch GWAS da dua ra hé sd tuong quan di
truyén kha nang chuym hoa dLrO’ng (phédn huy lignocellulose)
tr rom ra cua 170 mau 2101]“ lta trong vu xuan 2017 1a
0,6531712 va trong vy mua 2017 14 0,767198 (hinh 4). Su
khac biéi vé kha nang c[111yé11 hoa dudng tir rom ra ctia cling
mot gidng tai cac thoi vu khac nhau la do anh huong cua
didu kién moi truong. Tuy vay mm do sai khac nay cling thé
hién kh'lC nhau g Eura cac mau glong sur Phdn ung khac nhau
L,ua yéu t& di truyén véi moi truong dan dén su khac nhau
vé thanh phan va kha nang phin huy cua lignocellulose trén
thanh té bao. Két qua nghién cuu nay cting phi hop vai két
qua nghién ctu cia Oakey va cs (2013) [17] da dugce cong
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b6 vé su khéc biét kha nang phan huy lignocellulose trong
chuyén hoa ducmg trong thanh phén cellulose cua ciy la do
anh huong cua yéu té moi tr wong qua cac nam khac nhau.

Nam 2017

14
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1 2 3 ¢ 56 18 9 n e L] H 10 B
Nhidm séc thé Gia trj mong dgi
Hé 56 di truyén = 0.6531712
(A)
Nam 201
Luong durdng thu dugc m2018

14 trf quan sal

S

. Gia tn mong d
Nhiém séc thd Chd

He s6 di truyén = 0,767198
(B)

Hinh 4. GWAS kha nang dwdng hoa tir rom ra trén co s& div liéu
cta 170 mau giong lda. (A) Mau rom ra dugc thu trong vu xuén
2017; (B) Mau rom ra dugrc thu trong vu mua 2017.

O cac tinh phia Bic, vu lia xuén (thang 1-6) va vu lia
mua (thang 6-10) co su khac biét \fe thoi tiét voi mot sé
yeu t6 nhu: nhiét do trung binh, do a am khong khi, thoi gian
chiéu sang ngay va cudong do anh sdng. Su khac biét nay dan
dén su khéc biét vé sinh truong, phat trién, tich liy chat khé
dé hinh thanh sinh khéi va cac thanh phan sinh khéi. Day
ciing 1a nguyén nhan cua sur khac biét vé thanh phan cta sinh
khéi, ham luong va kha nang phan huy cua lignocellulose
dan dén su khac nhau vé kha nang dudng héa tir rom ra cua
cac mau gié\ncr ltia. Bén canh do, yéu t6 di truyén cia Ui(“fmg
ciing s& quyét dinh dén mirc d¢ phan tmg khac nhau voi diéu
kién moi truong. Diéu nay thé hién rat rd trong két qua phan
tich cua chiing toi ¢ trén.

GWAS xdc dinh cdc SNP lién két LD cho kha nang
diwong hoa

Phan tich GWAS duoc thuc hién bai nhom nghién ciru
gbm céc thanh vién cua Vién Cay luong thuc va C ay thuc
pham, Pai hoc York va Dundee, trén co s dir ligu kiéu gen

(GBS) va ki¢u hinh (kha ning dudng héa tir rom ra) cta 170
mau gidng la trong vu xudn 2017 va vu mia 2017 (hinh 3).

Hé s tuong quan di truyén tinh trang kha ning duong
hoa tir rom ra dtrm tinh tlen sur sal kiéu gen va kicu hinh
clia cdc mau gidng trong quan thé duge dua ra trong vu xuan
2017 12 0,6531712 va vy mua 2017 12 0,767198. Tinh trang
vé kha ning chuyén hoa duong tir rom ra ¢ cdy lta ¢ h¢
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sb twong quan di truyén 14 tuong dbi 16n, thé hién duoc sy
kiém soat bai kiéu gen di truyén trong méi twong tac giira
kiéu gen va méi truomg dé biéu hién ra kiéu hinh.

Két qui GWAS tinh trang kha nang chuyén héa dudng
tir rom ra cia 170 mau gidng lGa trong ca 2 vy, tai gia trj
Log, (P-value)>3 da xéac dinh dugc 7 vi t'ri SNPs lién kf‘%t
LD c6 y nghia ¢ mirc p<0,001 va tan so alen tir 23 dén
35% (bang 2). Cac SNP trong lién ket LD nay c6 y nghia la
nguyén nhan cho su sai khac vé kha nang chuyén hoa duong
giira cac gidng lia.

Bang 2. Cac SNP trong lién két LD va cac gen di kién vé tinh
trang kha ndng dwong héa tir rom ra cia cdy lda dwoe tinh ra
trén toan hé gen.

Alen
thay
thé’

Tin s’uét
alen thay
thé

Vitrt Bt Gen dy kita

LOC_0s06g39070 (GTI, enzyme
UDP-glucoranosyl va UDP-glucosyl
transferase)

$6-23197325 C T 0,23

LOC_0s06g39080 (GT1, enzyme
UDP-glucoronosyl va UDP-glucosyl
transferase)

LOC_0s06¢39100 (biéu hi¢n protein)
LOC_0s06g39110 (biéu hién protein)

$6-23205192 C G 0,27

LOC_0s06g39120 (biéu hign protein)
LOC_0s06g39130 (protein gid dinh)
LOC_0s06g39140 (hemoglobin-like
protein HHO) |
LOC_Os06¢39200 (biéu hign protein)
LOC_0s06g39230 (biéu hién protein)
LOC_0s06¢39240 (nhan t6 biét héa
mang)

$6-23231889 A G 0,35

LOC_0s06g39260 (vin chuyén UDP
glucose)

LOC_Os06g39270 (chirc ning van
chuyén Flavonoid glucosyl)
LOC_0s06g39290 (biéu hién protein)
LOC_0s06g39330 (biéu hién protein)
LOC_0s06239344 (enoyl-CoA
hydratase/isomerase family protein)
LOC_0s06g39370 (viing protein
mang OsFBK16 F)
LOC_0s06239380 (protein gia dinh)
LOC_0s06g39390 (AT10, chire

ning vén chuyén Transferase
glucuronoarabinoxylan)
LOC_0s06g39410 (biéu hién protein)
LOC_Os06g39420 (biéu hign protein)
LOC_0s06g39440 (chic néng enzyme
amidophosphoribosyltransferase)

$6-23297154 A G 0,26

5623338130 T C 0,29

LOC_0s06g39470 (AT8, enzyme
Feruloy! transferase)
LOC_Os06g39480 (protein mang
SPOC)

LOC_0s06g39500 (biéu hién protein)

86-23441394 A G

S623451691 T G
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Dur kién cdc gen cho khd ning chuyén héa dwong tr
rom ra ciia cdy lita

Dyavio két qua nghién ctru da dugc cong bo vé pham vi
bién dong trong lién két LD & cy lia [26]: két qui cong bd
tu “Genomic variation in 3010 diverse accessions of Asian
cultivated rice” [18] va “Rice Genome Annotation Project”
(http://rice.plaqtbiology.msu.edu/), ching t6i da du kién
duogc 2f1 gen nam trén cac viung QTL thudc NST s6 6 lién
quan dén kha ning chuvén héa dudng wr rom ra cua civ lia
(bang 2) tai vj tri dinh cuia 7 SNP (peak SNP). '

Céc gen du kién dwoc Iya chon dua vao cac chire nang
cua gen dﬁ'duqc ¢ong bo hodc trong nhém gen tuong tyu
da dugc bict dén véi vai trd trong sur téng hop hodc bién
doi thanh t€ bao, lién quan dén phan huy ]ignoceilulose.
Trong d6, LOC_0s06g39070 va LOC_0Os06g39080 (GT1)
duge tim ra trong vung QTL c¢6 sy lién quan chat dén kha
nang chuyén héa duong cao. Hai gen nay ciing duogc tim
ra chirc néing tham gia vao téng hop va van chuyén.UDP-
gl}lcoronosyl va UDP-glucosyl trong thanh té bao, lién quan
dén kha nang phan huy lignocellulose & céy lta [18]; LOC
050639390 (AT10) c6 chirc nang ma hoa mdt co-enzyme
vén cl‘1uyép p-coumaroy! t6i arabinoxylan, I{én quan dén
qua tgmh tong hop thanh té bao va lignocellulose kha néng
cljuyen héa dudng ¢ cay lua [24]. LOC 0506239470 (ATS8)
cing da dugc tim ra véi chic ning van chuyén Feruloyl
trong trao doi chét thanh té bao cia cdy lga [27]. Két qua
nay tao flén d€ cho céc nghién ciry tiép theo dé t{m ra gen
:c‘lem solat tinh trang kha nang chuyén hoa dudng (phan huy
(:}%SZ(;,Z lu;?gi)gfrong rom ra cua cdy laa va phat trién chi thi
Két luan

Keét qua phan tich trén 170 miu eidne I¢ ap ¢
Vfét Natm cho thdy cé su bién dong gvlgnkghe!lu::zi;hu ctllzap;Or
hgfl dlffmg tir rom ra clia cdc miy giéng trong cgl‘m U)’ej:
di€u kién canh tic va mya vu (tir 27,92-132.56 nmol% mQh
trong vu xudn 2017 va 31,98-148 63 nmol/’ fied

0,65-0,77 trong vu xudn va v
dinh dugc 7 vi tri SNPs tré
P<0,001 v tan s4 alen iy 23
nguyén nhén dn dén sy sa
tlrrom ra & céc gibng lua. 24

4 mua. Keét qua GWAS d3 xac
n TA\IST $0 6 ¢4 y nghia & mirc
dén 35% trong lién két LD 13
khac cho I'(hé nang dudng hoa
gen du kien chyra cac SNP nay

a4



trén NST s 6. Trong d6, 4 gen LOC_0s06g39070 (GT1),
LOC_0s06g39080 (GT1), LOC_Os06g39390 (AT10)
va LOC_0s06g39470 (AT8) cé cic chirc ning lién quan
dén tdng hop chit & thanh té bao va kha ning phan hiy
lignocellulose & cay laa. Két qua nghién ciru ndy rit c6 y
nghia cho viéc khai thac (sir dung co s& dir liéu GBS cho
GWAS mot sé tinh trang khac & cy lda) va sir dung cho
céc nghién ciru tiép theo dé tim ra gen kiém soat tinh trang
kha nang chuyén hoa dudng (phan huy lignocellulose) trong
rom ra ciia cdy lua va phat trién chi thi cho chon gibng.

L61 ¢AM ON

Céng trinh nay duoc thyc hién théng qua dé tai “Nghién
ciru phat trién cdc nguén gen lia thich ung véi bién ddi
khi hau (Developing rice resources for resilience to climate
change and carbon emigsion)” do B§ Khoa hoc va Cong
nghé va Quy Newton cép kinh phi. Cic tic gia xin chan
thanh cam on.
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