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TOM TAT

Lua la céy lwong thue quan trong toan cdu, dé ddp trng nhu céu an ninh lvong
thuc trong tuong lai thi viéc néng cao ndng sudt va dém bdo ngudn cung bén
vi¥ng la vé ciing cén thiét. Tuy nhién, bénh dao én xudt hién trong thoi gian
gén déy dad énh hudng nghiém trong dén ndng sudt va chét lwong. Trong
nghién ctru, giéng lia MTL859 va OM7347 dwoc chon dé lam vét liéu lai tao
v&i muc tiéu chon ra dong lua vira mang kiéu gen khdng dao 6n va cé khéi
Iwong 1000 hat cao théng qua chi thj phdn tiv. Két qud ddnh gid kiéu gen vat
liéu khdi déu vé kiéu gen va kiéu hinh cho thdy gibng OM7347 cé khé néng
khdng bénh dao va mang kiéu gen Pi-ta khdng dao 6n, trong khi MTL859 mang
kiéu gen va cé khéi lwgng 1000 hat cao. Két qia ddnh gid quén thé phén ly F2
c6 khéi lwong 1000 hat trung binh ld 27,33 g. Trong dd, 159 cd thé chiém
96,95% qudn thé cd khéi lwgng 1000 hat cao hon gibng OM7347. Théng qua
ddnh gid dua trén kiéu gen va kiéu hinh chon dugc 19 cd thé ¢ cdc déc tinh
mong muén va tién hanh ddnh gid kiéu gen khdng dao 6n va khéi lwong 1000
hat. Két qud chon duwoc 15 cd thé mang cd hai ki€éu gen vé khé néng khdng dao
6n va khéi luvong 1000 hat cao & thé hé F2. Két qud ndy la tién dé cho cng tdc
chon tqo tiép theo.

ABSTRACT

Rice is a crucial global staple, and to address future food security needs, it is
imperative to enhance productivity and ensure a sustainable supply.
Nonetheless, the recent emergence of blast disease has significantly impacted
both yield and quality. The research involved selecting the rice cultivars
MTL859 and OM?7347 as breeding materials to identify rice lines with both the
blast-resistant genotype and a high 1000-grain weight via molecular markers.
The genotyping assessment of the first materials indicates that the OM7347
variety exhibits resistance to blast disease and possesses the Pi-ta genotype,
whereas MTL859 has a high 1000-grain weight. The examination of the F2
segregating population revealed an average 1000-grain weight of 27.33 g. Of
the total, 159 individuals, representing 96.95% of the population, had a 1000-
grain weight surpassing that of the OM7347 variety. Nineteen individuals
exhibiting favorable features were selected based on selection efficiency, and
their genotypes for blast resistance and 1000-grain weight were evaluated.
The results identified 15 individuals possessing both genotypes for blast
resistance and elevated 1000-grain weight in the F2 generation. This outcome
serves as a basis for subsequent breeding efforts.
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1. DAT VAN BE

Bénh dao 6n gdy anh hudng nghiém trong
dén san xuat lda, lam giam tryc ti€p dén nang
suat va chat lwgng hat gao, déng thoi tang chi
phi canh tac. Khi dich bénh bung phat, nang
suat lta cd thé gidm tir 10-50%, tham chi lén
dén 80% trong diéu kién thuan lgi khi ndm phat
trién [1]. LGa khi bi nhiém dao 6n s& dan dén
hat Iép, nho, khdng dat tiéu chuan, gay thiét hai
kinh té€ I&n, dac biét tai cic quéc gia phu thudc
nhiéu vao san xuat lda. Ngoai ra, ngudi néng
dan phaitidng cuong sir dung thudc bao vé thyc
vat va ap dung bién phdap phong ngura, lam gia
tang chi phi san xuat. Cac nghién ctru trong va
ngoai nudc vé chon tao giéng lua khang bénh
dao 6n d3 dat dugc nhiéu tién bd nhd rng
dung cac gen khang nhu Pi-ta, Pi9, va Pi54
théng qua lai tao truyén thdng, chi thi phan tl
(MAS) va cong nghé chinh sira gen [2, 3]. Thong
gua viéc &ng dung cong nghé sinh hoc va ky
thuat di truyén. Trung Quéc d3 phat trién cac
gidng lia mang gen Pi9 va Pi54, nhd 4dp dung
phuong phap lai tao truyén théng két hop véi
chi thj phan tl&r (MAS) dé cai thién hiéu qua va
tinh &n dinh tinh khang dao 6n cla cac giéng
lGa [4]. An D6 tap trung khai thac cac gen khang
tlr giéng lGa dai (Oryza rufipogon) va ng dung
céng nghé chinh stra gen CRISPR/Cas9 dé taora

cac giéng lta khdng chi khdng bénh va ting
nang suat [5].

Mot trong nhirng yéu t6 cau thanh ndng suat
la viéc tang khdi lvgng 1000 hat ddng gdp rat
I&n cho viéc tang nang suat. Nhiéu nghién ctu
chon tao giéng lda cé khéi lvgng 1000 hat cao
d3 dat nhiéu thanh tuwu nho két hop gitta
phuong phép lai tao truyén théng, chi thi phan
tlr (MAS) va céng nghé chinh sira gen. O Viét
Nam, giéng OM4900 dugc phat trién vdi hat
dai, l&n va nang suat cao nho tich hop gen cai
tién [6]. Trén thé gidi, giong IR64 dugc cai thién
V@i cdc gen GS3 va GWS5 dé tang kich thudc va
trong lwong hat, trong khi An Do phat trién
giéng Samba Mahsuri bang MAS, vira ndng cao
khéi lvgng hat vira gilt chat lvgong gao thom
ngon [7]. Do d6, dé tai thyc hién vdi muc tiéu
chon tao dong lia F2 mang kiéu gen khang dao
on va khdi lvgng 1000 hat caophuc vu cdng tac
chon giéng trong tuong lai.

2. PHU'ONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctru

Thi nghiém duoc thuc hién trén t6 hop lai
MTL859/0M7347 dugc nhan tir Ngan hang
gen, Khoa Di truyén va Chon giéng cay trong,
Trudrng NOong nghiép, Trudng Pai hoc Can Tho
(Bang 1).

Bang 1. Danh sach gidng lua bé me

T Gidng Ciy me Cay bé
1 MTL859 IR86385-159-2-1-B Jasmine85
2 0oM7347 KhaoDawMali BL

Nhan dién con lai tir t6 hgp MTL859/0M7347
va cac dong lua cé mang gen khang bénh dao 6n

va gen quy dinh khéi lvong 1000 hat bang chi thi
phéan tur.

Bang 2. Danh sich primer nhan dién kiéu gen khang dao 6n va khdi lwgng 1000 hat cao

Primer Trinh tw primer (5' dén 3') Kich thuwéc (bp)
Primer nhan dién gen Pita [8]
Pita-I-F CTCTGCCGTGGCTTCTATCTTTACTTG
Pita-1-R ATCAAGTCAGGTTGAAGATGCATGGA 230 — 201 -382
Pita-O-F ATGGTTGATATACAATGGGTGGATTGG
Pita-O-R CCCGAGAAAATATAGGACCTCCCATTAA
Primer nhan dién gen TGW6 [9]
CAPs6-1-F CCACAGCCACAACGAGAAT 590-372-217
CAPs6-1-R ACCGTTCGGGTAGGTTATGT
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2.2. Phwong phap nghién ctru
2.2.1. Phuwong phdp ddnh giad vt liéu bé me

Ddnh gid kha ndng mang gen khdng bénh
dao 6n

Giéng MTL859 va OM7347 dugc danh gia
khd nang khing bénh dao 6n trong diéu kién
nha lugi. Mdi gidng gdbm 10 chau va moi chau
tréong mét cay lda. Nguébn nam Pyricularia
oryzae dugc nudi cdy trong mdi truong PDA
khoang 15 ngay trudc khi ti€n hanh thi nghiém.
Cac khuan lac ndm & dang huyén phu, sau dé
pha lodng va dém trén buéng dém héng cau,
xac dinh mat d6 & khodng 3x10° cfu/mL trong
Tween 20 & néng dd 0,2%. Lua sau khi duoc
gieo 30 ngay thi danh dau 5 14 trén mdi cay.
Tién hanh 1ay nhiém nam Pyricularia oryzae véi
mat d6 3x108cfu/mL trong Tween 20 & néng d6
0,2%, bang cach phun qua 13 (3 ml/cay). Sau khi
ching bénh cac chiu lua duwoc dat trong diéu
kién phong trong 48 gid. Thi nhiém duoc tién
hanh trong nha lwdi, méi chiu trong 3 cay dé
thuc hién danh gia trén 30 chau [10]. Chi tiéu
bénh dao 6n dugc ghi nhdn & thoi diém 7, 14
va 21 ngay sau khi chlng bénh. Tai mdi thoi
diém quan sat, trén 5 14 d3 danh dau, chiéu dai,
chiéu rong cda tirng 13, sd luvgng vét dao on,
chiéu dai va chiéu rong cla tirng vét bénh duorc
do va xac dinh bang cap bénh [11].

Ddnh gid khéi lwgng 1000 hat

Khi sé hat trén béng chin trén 85% tién hanh
thu hoach. Hat giéng s& duoc sdy & nhiét d6
50°C trong 24 gi® sau d6 can khéi lvgng va do
am dd 1000 hat cua tirng gidng véi 10 an lap
lai. Khéi lvong 1000 hat s& dwoc quy vé khoi
lwong & 8m d6 14% bang cong thirc:

Wa * (100 - 14) = Wb * (100 — Hb)

Trong dé:

Wa: 13 khéi lwgng & am dd can tinh;

Ha: la &m d6 can tinh (14%);

Hb: 1a 4m d6 do duoc luc can;

Whb: |a khéi lvgng ban dau.
2.2.2 Phuwo'ng phdp dénh gid ki€éu gen

Ly trich DNA theo phuong phap CTAB [12]

Nhan dién gen khdng dao é6n [8]

Nhan dién gen khang dao 6n théng qua
phuong phap PCR bang 4 doan primer Pita-O-

F, Pita-O-R, Pita-I-F, Pita-I-R (Bang 2). Nhiét do
va th&i gian thich hgp theo chu ky nhu sau:
bién tinh DNA trong 5 phut & 94°C, 30 gidy &
94°C thao xoan DNA tach thanh 2 mach don,
nhiét d6 gdn moi & 55°C trong 30 gidy, kéo dai
chudi trong 30 gidy & 72°C, 5 phut & 72°C giai
doan téng hop mach mdi va sdn pham duwoc
trit & 10°C trong 60 phut.

Nhan dién gen quy dinh khéi lvgng 1000 hat
[9].

Nhan dién gen quy dinh khéi lwgng 1000 hat
thong qua phuong phap PCR bang 2 doan
primer CAPs6-1-F va CAPs6-1-R (Bang 2). Diéu
chinh nhiét d6 va thoi gian thich hgp theo chu
ky nhw sau: bat dau bién tinh DNA trong 5 phut
& 94°C, 30 gidy & 94°C thao xoan DNA tach
thanh 2 mach don, nhiét d6 gan moi & 58°C
trong 30 gidy, kéo dai chudi trong 30 gidy &
72°C, 5 phut & 72°C giai doan téng hop mach
mdi va san pham duwoc trir & 100°C trong 60
phut. San pham PCR tir primer CAPs6-1 s& duwoc
cdt bang enzyme BssHIl. M&t phan (ng véi
enzyme BssHII cé thé tich 1a 10 L. Twong t&ng
la 5 pL sdn phdm PCR, 1 plL (10 x buffer R),
BssHIl (10 U/uL) 0,25 uL, ddH20 3,75 pL. Sau
khi tron, va U lai & nhiét do 37°C tir 5-8 gio. San
pham PCR trén gel agarose 2% va ghi nhan két
qua.

2.3. Phwong phap xtr ly s liéu

Phan tich dit liéu thong qua: Microsoft Ofice
Excel 2013, 0 phan mém SPSS dé phan tich
théng ké, R-studio:
(https://Rstudio.com/products/Rstudio/downl
oad/).

3. KET QUA VA THAO LUAN
3.1. Panh gia kiéu gen va ki€u hinh cha vat liéu
bd me

Dac tinh khidng bénh dao 6n cla gidéng
MTL859 va OM7347 dugc danh gida bang
phuong phdp chuan ndm dao én (Pyricularia
oryzae) nhan tao, két qua d3 ghi nhan giong
MTL859 nhiém bénh & mirc cip 5, trong khi
giong OM7347 nhiém bénh & murc cap 1. Bén
canh dé, két qua nhan dién gen Pi-ta nhan thay
cac giong khuéch dai dwoc bang hinh cé kich
thudc bang hinh 382 bp va 201 bp thi mang
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kiéu gen man cdm véi bénh dao 6n. Trong khi
dé cac giéng c6 kich thudc bang hinh 382 bp va
230 bp thi mang gen Pi-ta quy dinh tinh khang
bénh dao 6n [8]. Nhu vay, giébng MTL859
khuéch dai bang hinh cé kich thudc 201 bp va

— b

382 bp mang kiéu gen man cam vai bénh dao
dn, gibng OM7347 c¢6 kich thudc bdng hinh la
230 bp va 382 bp mang kiéu gen khang bénh dao
on. Két qua danh gia gitra ki€éu hinh va kiéu gen
phu hop.

~——382bp

-——230bp
-——201bp

Hinh 1. Két qua danh gia kha ning khing bénh dao 6n cta giéng lta bd me
(M: thang chudn DNA (1kb.); P1: MTL859; P2: OM7347; N: mgu 6m)

K&t qua danh gid khéi lvgng 1000 hat cla
gibng lda lam bé va me clta t6 hop
MTL859/0M7347 trong diéu kién nha ludi, cho
thdy khdi lwong 1000 hat trung binh cla
MTL859 la 30,56 g va cia OM7347 13 23,40 g.
Dong thoi ca thé c6 mang gen TGWE6 qui dinh
tinh trang khéi lwong 1000 hat cla 2 gidng lta
cling duwgc phan tich. Gen TGW6 duoc tim thay
@ ca nhéom lba Indica Kasalath va Japonica
Nipponhare. Nipponhare mang gen TGW6 ma
héa protein thiy phadn indole-3-acetic acid
(IAA)-glucose thanh IAA va glucose. Alen tuwong
&ng & ho Kasalath lam mat 1-bp gy mat chirc
nang, do d6 lam tdng chiéu dai va trong lugng
hat [13]. K& qua cho th3y giéng MTL859
khuéch dai bing hinh 217 bp va 372 bp, giéng

600bp g

400bp

200bp — g

50 I

0

MTLSS59

——372bp

—-—217bp

OM7347 khuéch dai bang hinh 590 bp. Cic
giong lba ¢ bang hinh 217 bp va 372 bp thi
mang gen TGW6 qui dinh khéi lvgng 1000 hat
& dang dong hop t&r [9]. NEu san pham PCR
khong duwoc cat bdi enzyme thi chi khuéch dai
bang hinh 590 bp thi khénng mang kiéu gen qui
dinh khéi lwgng 1000 & mirc cao. Trudng hop
mang bang hinh 590 bp, 217 bp va 372 bp thi
kiu gen & dang dj hop tl. Nhu vay két qua
danh gia kiéu gen TGW6 cla 2 gidng lta lam bd
me cla té hop lai MTL859/0M7347 cho thay
giéng MTL859 mang kiéu gen qui dinh khéi
lwgng 1000 hat cao, diéu nay hoan toan phu
hop vdi két qua dénh gia ki€u hinh vé tinh trang
khoi lwgng 1000 hat cla 2 gidng lUa thé hién &
Hinh 2.

600bp.

~—590bp

400bp —

200bp

OM7347

Hinh 2. K&t qua khdi lwg'ng 1000 hat cha giong lua bé me

Nhu vay két qud danh gid kiéu gen TGW6

cla 2 giéng lta lam bd me cia t6 hop lai
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MTL859/0M7347 cho thdy giéng MTL859
mang kiéu gen qui dinh khéi lwgng 1000 hat
cao, diéu nay hoan toan phu hop vai két qua
danh gid ki€u hinh vé tinh trang khéi luvgng
1000 hat cda 2 giéng lda. Nhu vay ca hai chi thi
phan tl&r Pita va TGW6 déu cho két qua PCR da
hinh nén ching c6 thé sir dung dé nhan dién
gen muc tiéu va ca thé con lai F1 trong nghién
clru nay.
3.3. Lai tao, nhan dién dong lai va danh gia
dong lai F1

K&t qua dién di san phdm PCR cda chi thi

M- P1 P2 1

A 400bp — s G & 3 T e Gt G G S Cmed

200bp—— - - —

600bp ———

B ETTTIToT ——

200bp ———

phan t&r TPAP-Pita, dd nhan dién duwgc 8 trong
tbng s6 12 cd thé cla t6 hop lai
MTL859/0M7347 di hop tlr bao gdbm mau 3, 4,
5,7,8,9, 11 va 12. Céc ca thé di hop tir déu
xuat hién 3 bang hinh cé kich thuwdc 1a 382 bp,
230 bp va 201 bp. Tinh khdng 6n dinh dé&i véi
bénh dao 6n dugc diéu khién do hai nhém gen:
gen chinh va gen s& lugng [4]. Hon nita, tinh
khang dao 6n & cay lda cé hon 31 locus trén 12
NST cé lién quan dén tinh khang bénh dao 6n
[14, 15].

7 8 9 10 11 12 N

382bp

230bp
201bp

—_—— —— - el —l el —
— — ~ - —— S — e

Hinh 3. K&t qua dién di san pham PCR nhan dién cla gen (A) Pi-ta va (B) TGW6
(M: ladder 1kb plus; P1: MTL859, P2: OM7347; 1-12: s& thi¥ ty cac dong F1)

St dung chi thi phan t&r CAPs6-1 d3 nhén
dién dugc 8 dong déu khuéch dai badng hinh cé
kich thwdc 217 bp, 372 bp va 590 bp tai cac
giéng lan lwot 13 3, 4, 5, 7, 8, 9, 11, va 12.
Truwdng hop xuat hién kich thudc bang hinh 13
590 bp, 217 bp va 372 bp thi kiéu gen & dang di
hop t&r. Nhuw vy 8 dong lua F1 déu mang gen
TGW6 & dang di hop ti. Viéc ing dung MAS
cho phuong phap lai tao truyén théng gitp tang
hiéu qua chon loc, vé ly thuyét giip nhan dién
mot cach nhanh va chinh xac kiéu gen mong
mudn tr d6 giam duoc thoi gian lai tao [16].
3.4. Chon dong phan ly thé hé F2

Khéi lwong 1000 hat

SO liéu théng ké tur khéi lwgng 1000 hat cda

quan thé F2 cho thay, khdi lvgng 1000 hat cla
cac ca thé trong quan thé dao déng tir 20,35 g
dén 32,41 g vdi trung vi cha quan thé la 27,33
g. Trong khi d6 khéi lvong 1000 hat cda
MTL859 va OM7347 lan lwgt 1a 31,25 g va 23,24
g. Piéu nay cho thdy phan I&n céc ca thé trong
quan thé c6 khéi lwgng 1000 hat I&n hon so vai
OM7347 véi 159 ca thé chiém 96,95% so vdi
toan quan thé, bén canh d6 cé 2 ca thé cé khdi
lwgng 1000 hat cao hon ca bé va me. Nhu vay
dén thé hé F2 nay ching ta cé thé thay rd tinh
trang khdi lwvgng 1000 hat cha cac cé thé d3
dugc cai thién dang ké so vdi gidng lam bd
OM7347.

=
o

KL1000H

300

275

g
o

Khdi lrong 1000 hat (g)
N o s e

20.0

250
225

==

[=,

Hinh 4. Khdi lwvo'ng 1000 hat cia quan thé F2 tir t6 hop lai MTL859/0M7347

Qua két qua danh gid mot sé chi tiéu ndng

hoc clia quan thé F2 d3 tuyén chon 19 cé thé co
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cac dac tinh ndng hoc tét va cé tiém nang vé
nang suat. Cac ca thé nay tiép tuc dwoc danh

gid kiéu gen dé nhan dién gen Pi-ta va gen
TGWe.

Bang 3. Danh sich 19 ca thé F2 duoc tuyén chon dwa vao danh gia dac tinh néng hoc

1T Tén ca thé STT Tén ca thé
1 TNN17-5-4 11 TNN17-8-38
2 TNN17-7-12 12 TNN17-8-42
3 TNN17-7-21 13 TNN17-8-43
4 TNN17-7-37 14 TNN17-8-44
5 TNN17-8-13 15 TNN17-8-48
6 TNN17-8-26 16 TNN17-9-23
7 TNN17-8-27 17 TNN17-9-29
8 TNN17-8-28 18 TNN17-12-13
9 TNN17-8-36 19 TNN17-12-16
10 TNN17-8-37

K&t qua dién di san pham PCR nhan dién gen
Pi-ta cGa 19 cd thé F2 cho thay (Hinh 5) cac cd
thé tai vi tri giéng s6 2, 3 va 16 khuéch dai bing
hinh tuwong tu gidng MTL859 (P1) cd kich thuwdc
bing 201 bp va 382 bp. Trong khi d6 cac ca thé
con lai khuéch dai bang hinh 382 bp, 230 bp va
201 bp. Cac giéng mang kich thudc bang hinh
382 bp va 201 bp thi mang kiéu gen man cdm

vOi bénh dao 6n trén lda. Trong khi dé cac
giong ¢ kich thuwdc 1a 382 bp va 230 bp thi
mang gen Pi-ta quy dinh kha nang khang bénh
dao 6n trén lda. Trong trudng hop xuat hién ca
3 bang hinh thi mang gen Pi-ta & dang di hop.
Nhu vay két qud nhan dién gen Pi-ta khang dao
on trén 19 ca thé lta cho thay cé 16 ca thé
mang gen Pi-ta & dang di hop t(r.

Hinh 5. Két qua dién di san pham PCR nhan dién gen Pi-ta trén 19 dong lia F2
(P1:MTL859; P2: OM7347; M: thang chudn; N: mdu ém)

Nhén dién gen TGW6 & cdc dong lua thé hé F2

Qua két qua phan tich gen TGW6 quy dinh
tinh trang khéi lwong 1000 hat trén 19 ca thé
F2 cho thay tai vi tri giéng s6 6 khuéch dai bang
hinh twong tu vai giéng MTL859 (P1) cé kich
thuwdc 372 bp va 217 bp. Trong khi d6 cé thé tai
vi tri giéng s6 2, 3, va 16 khuéch dai bang hinh
tuong tu vai giong OM7347 (P2) c6 kich thudc
590bp, cac ca thé con lai cb kich thudc bang
hinh 590 bp, 372bp va 217 bp. Céac giéng lta cé
bang hinh 217 bp va 372 bp thi mang gen TGW6

qui dinh khéi lvgng 1000 hat & dang déng hop
tlr. N&u sdn pham PCR khéng duoc cat bdi
enzyme thi chi khuéch dai bang hinh 590 bp thi
mang kiéu gen khdng qui dinh khéi lvgng 1000
hat cao. Truvong hgp mang bang hinh 590 bp,
217 bp va 372 bp thi kiéu gen & dang di hop tir
[9]. Nhu vay, két qud nhan dién kiéu gen quy
dinh tinh trang vé khai lwgng 1000 hat trén 19
cé thé F2 cho thdy c6 16 cd thé mang gen TGW6
trong d6 cé 1 ca thé mang gen & dang déng hop
tr va 15 ca thé mang gen & dang di hop tir.
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Coéng nghé sinh hoc & Giéng cdy tréng

600bp ———

R p—

200bp —

Hinh 6. K&t qua dién di sdn pham PCR nhan dién gen TGW6 trén 19 dong lGa F2
(P1:MTL859; P2: OM7347; M: thang chuén; N: méu ém)

4. KET LUAN

Qua danh gid mét sé déc tinh ndng hoc va
kifu gen cla quan thé F2 tir t6 hop lai
MTL859/0M7347 d3 tuyén chon duoc 15 dong
lGa di hop t&r mang ki€u gen Pi-ta quy dinh tinh
khdng dao 6n va cd khdi lwvong 1000 hat cao va
1 dong di hgp t&r mang gen Pi-ta khang dao 6n
va déng hop tlr trdéi mang gen TGW6 mang gen
khéi lvgng 1000 hat. Can tiép tuc danh gid thé
hé tiép theo dé chon duoc dong t6i wu vé kha
nang khang bénh va cé khdi lvong 1000 hat cao.
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