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SUMMARY

Using of Xa7 and Xa21 genes for rice breeding resistance
tobacterial blight in Vietham

In this study, a total of 14 SSR markers linked to two major resistance genes for bacterial blight, Xa7
and Xa21, was used for DNA polymorphism survey among BB resistant gen donors and susceptible
but elite rice varieties. The investigation showed that two markers P3, RM20573, and a marker
pTA248 were appropriate markers for screening the offspring generation introgressed two major
resistance genes, Xa7 and Xa21, respectively. The introgression of these two resistance genes was
determined on two BC2F2 backcross populations, derived from the donor, IRBB62 (containing three
major resistance genes Xa4, Xa7 and Xa21) and two recurrent parent, BC15 and Hoa Sua (HS). The
results showed that, for the BC15/IRBB62// BC15 population, there were two plants containing single
resistance gene, Xa7, one plant with two resistance genes Xa7 and Xa21, and all of these genes
were heterozygous. Out of 36 individuals from the population HS/IRBB62//HS, 15 plants harbor single
gene, Xa7 as homozygous, 5 plants harbor single resistance gene, Xa21 as heterozygous, and 8
plants carried both genes, Xa7 and Xa21. This is very important material source for the research on

bacterial blight resistance in rice breeding in the near future.
Keywords: Bacteria blight, resistance gene, rice, SSR marker.

I. DAT VAN DE

Bénh bac 14 ¢ la do vi khuan
Xanthomonas oryzae pv. oryzae gay ra la
mot trong nhiilng bénh giy that thoat
nghiém trong vé nang sudt va san luong cia
nganh trong lta. Bénh bac 1a ¢6 dién phan
bd rong va tac hai nghiém trong ddi véi cay
laa. Bénh dugc phat hién dau tién & Nhat
Béan vao nam 1884, sau d6 bénh nay dugc
ghi nhan va thong bao 1an lugt tir cac ving
tréng lta khac nhau cia chau A, Bic Uc,
chau Phi va My. Cac nghién ctru vé mirc do
thiét hai chi ra rang, thiét hai vé ning suat
bién dong rat rong tiy thudc vao giai doan
bi nhiém bénh, murc do nhiém cua giéng,
diéu kién thoi tiét va méi truong khi bénh
dién ra c6 thé dao dong tu 20 dén 30% tham
chi ¢6 noi nang suat giam dén 90% (Huang
vacs., 1997).

Hién nay con nguoi dang hudng t61 mét
nén san xuat néng nghiép than thién véi moi
truong. P61 pho voi tinh trang bién doi khi
hau toan cau chi co thé béng céch han ché sir
dung hoa chit bao vé thuc vat va tim
phuong thirc khac dé giai quyét van dé sau
bénh. Bén canh nhitng phuong phap phong
trir mang tinh than thién véi moi truong thi
phuong phap st dung cac dong/giéng lta
khang bénh dugc danh gia 1a quan trong nhit
va co tiém nang nhit. Nho sy phat trién
manh mé& cua khoa hoc cong nghé cudi thé
ky XX - déu thé ky XXI, ddc biét 1a linh vuc
cong ngh¢ sinh hoc thuc vat nhu nubi céy
mod té bao, sinh hoc phéan tir, chuyén gen...
ma nhan loai da dat duoc rat nhiéu thanh tuu
to 16n trong chon tao gidng cdy trong khang
sau bénh, chéng chiu voi stress moi truong
hay nhiing cdy trong va san pham ciy trong
phuc vu nhitng muc dich riéng cia con
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ngudi. Mot trong nhitng phuong phap duoc
coi la ¢6 hiéu qua va dang dugc ung dung
rong rai tai cac phong nghién cltu, cac trung
tam chon tao gidng cdy trong noi chung va
chon tao gidng lta néi riéng 1a phuong phép
chon tao giéng nhd sy hd trg cua chi thi
phéan tir (Marker Assisted Selection - MAS).

Dé phuc vu cong tac chon tao giéng lua
thuan khang bénh bac 14, tién hanh khao sat
da hinh ADN gitta cac dong lua vét liéu voi
cac chi thi SSR lién két voi gen khang bénh
bac 14 Xa7, Xa2l d3 cong bd trén thé gidi
dé xac dinh nhitng chi thi phéan tir phu hop
ung dung vao viéc chon loc cac ca thé con
lai mang gen khang bénh bac 14 & cic quan
thé thé h¢ BCa.

I1. VAT LIEU VA PHUONG PHAP
NGHIEN CU'U
1. Vat liéu nghién cru

- Céc dong lua:

+ Dong nhan gen: 8 dong/glong lua bi
nhiém bénh bac 14 trén ddng rudng: Béc

thom, Huong cdm, Hoa sita, N8, Basmati,
HV, BC15, LT.

+ Dong mang gen khang bac 1a: 5 dong
¢6 ngudn gbc tir IRRI: IRBB62 (mang 3
gen khang Xa4, Xa7 va Xa2l), IRBB57
(mang 3 gen khang Xa4, xa5, va Xall),
IRBB5 (mang gen khang xa5), IRBB7
(mang gen khang Xa7), IRBB21(mang gen
khang Xa21).

+ Cac quan thé con lai: 2 quan thé lai
tro lai thé hé BC2F,: BC15/IRBB62/BC15
va HS/IRBB62//HS thu dugc tir phép lai trd
lai giita hai gidng nhan gen BC15 va Hoa
sita va gidng cho gen khang IRBB62.

+ Gibng dd6i chung khéng mang gen
khang bac 1a: IRBB24

- 14 cdp moi SSR lién két véi cac gen
khang bénh bac 1a Xa7, Xa2l thu thap dugc
tir cac cong trinh dd cong bd trén thé gisi
(Ronald et al., 1992; Huang et al., 1997;
Porter et al., 2003; Wang et al., 2004; Chen
et al., 2008; Zhang et al., 2009) (bang 1).

Bang 1. Danh sach cac chi thi phan tir SSR
lién két voi cac gen khang bénh bac 14 Xa7 va Xa21

Khoang
_— N Ai L a: . A Gen céch![én
TT| Chi thj Trinh tw moi xubi Trinh tw moi ngwoc NST khang ke} gitva
chi thiva
gen
1 |RM20573 | GGCTATTCCTTTCCTCCTCTCC; AATCTTCACGTGTGCGTAACTAGC 6 | Xa7 | 0,69cM
2 |RM20576 | CTGTTGCTAGCTTACACGAATTGC |CCGGTAGTACGTCAGCTACTATGC 6 | Xa7
3 |RM20580 | CGTCACTTCACCAGCCTGTAGCC GTCCATCAATGCCCATCCATCC 6 | Xa7 | 0,35¢cM
4 |RM20582 | AGAGCGTCGTCCTTCACCATCC GGCCAATACGACGATACATTACACG| 6 | Xa7 | 0,14 cM
5 |RM20595 | AACTTCCTTTCCAGGCTTTCAGC TTCACTGAGCCTGAACACATTGC 6 | Xa7 | 0,21 cM
6 |RM20601 | GGAGTGAAACTGAGGCTCCTATCG |TCGTTCTCCCTGCAAGTTAATGG 6 | Xa7 | 0,35¢cM
7 |RM20603 | TACAAATCAACAGCCACCACAGC CCATTTGGAACAGATTGGACTTGG 6 | Xa7 | 0,55cM
8 |RM20608 | TTCGATCAGTCAGATAGTCACG TCTTGCTTCAGTCTGCTACACC 6 | Xa7 | 1,11 cM
9 |RM20612 | TGTCTCTCGATACCTCCCATACC GCCCACCTCTCTTGTCCTATCC 6 | Xa7 | 1,67cM
10 P3 CAGGAATTGACTGGAGTAGTGGTT |CATCACGGTCACCGCCATAT 6 | Xa7 34cM
11| Xa21 |ATAGCAACTGATTGCTTTGC CGATCGGTATAACAGCAAAAC 11 | Xa21 <1cM
12 | KIN-1-2 | ACTGGCCATCCTCTCATCACTCTAC | TCAGATCGACTTCTGCAGTGGTAT 11 | Xa21
13 | RM473E | TATCCTCGTCTCCATCGCTC AAGGATGTGGCGGTAGAATG 11 | Xa21 | 0,2cM
14 | pTA 248 | AGACGCGGAAGGGTGGTTCCCGGA | AGACCGGTAATCGAAAGATGAAA 11 | Xa21 <1cM

NST: Ngay sau trong
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2. Phwong phap nghién ctru

Phwong phap phén tich da hinh di
truyén bang chi thj phan tir SSR

- Phuwong phdp tach chiét ADN tong so:
ADN dugc tach chiét tir 1a non s dung
phuong phap tach nhanh phuc vu cho PCR
cua Wang & cs. (1993).

- Ky thudt SSR: Phan ting PCR dugc
tién hanh trén may chu ky nhi¢t
(Mastercycler® pro S Eppendorf). Téng
dung dich phan ung la 15u1 bao gdom 5pl
ADN tong s6, 0.4uM mdi, 0.2 mM dNTPs,
1X dich d&m PCR (10 mM Tris-HCI, 50
mM KCI, 1.5 mM MgCl) va 1.0 don vi
Taq TaKaRa. Diéu kién phan tng PCR nhu
sau: 94°C - 5 phut 35 chu ky cua: 94°C - 30
gidy, 55C - 30 giay, 72°C - 1 phut; va budc
cudi cung 72°C - 7 phat. San pham PCR
dugc kiém tra trén gel agarose 2,5% co
chua ethidium bromide vdi thang ADN
chuin (MBI Fermentas, Canada) ¢ 4,0V/cm
trong 3 gio trong dung dich dém Tris-
Acetic acid-EDTA (TAE) 0,5X.

II1. KET QUA VA THAO LUAN
1. Xac dinh nhirng chi thi phan t cho
da hinh giira cac dong/giong vat liéu
cho va nhéan gen

Trong thi nghi€ém nay, 10 chi thi SSR
lién ket voi gen Xa7 va 4 chi thi SSR lién ket
voi gen khang Xa2l thu thap tr cac cong
trinh dd cong bd trén thé giéi (Ronald et al.,

D62 D57/1D57/2D21 D7 DS DS/7 IR24 BT HC HS BA N8 HV BCIS LT 50bp

= 1000bp

T I .

200bp

1992; Huang et al., 1997; Porter et al., 2003;
Wang et al., 2004; Chen et al., 2008; Zhang
et al., 2009) dugc st dung de khao sat da
hinh giita cac dong vat liéu. Muc dich cua
thi nghiém 1a xac dinh dugc nhitng chi thi
phan tir cho da hinh gilta cac dong nhan gen
va cac dong cho gen khang phyc vu cho thi
nghiém sang loc ca thé con lai mang cac gen
khang bénh bac 14 twrong Gng.

Két qua phan tich d6i véi gen khang Xa7
cho thay, hai chi thi P3 va RM20573 c6 xuat
hién da hinh giita cac dong vat liéu, 8 chi thi
con lai (RM20576, RM20580, RM20582,
RM20595, RM20601, RM20603, RM20608,
RM20612) déu khong cho da hinh (hinh 1).
Nghién ctu ctia Porter & cs. (2003) da xac
dinh duoc chi thi P3 lién ket chat véi gen
khang Xa7 trén nhlem sic thé sd 6 voi
khoang céch 3,4cM. Ket quéa danh gia trong
nghién clru nay cho thiy chi thi P3 da cho da
hinh 10 rét gilra cac dong mang gen khang
Xa7 (IRBB62, IRBB7) véi cac dong khong
mang gen khang Xa7 (IRBBS57, IRBB2I,
IRBBS5, IR24, Bic thom, Huong cbm, Hoa
slra, Basmati, N8 HV, BC15, LT); trong khi
do, chi thi RM20573 chi cho da hinh giita
dong mang gen khang Xa7 (IRBB62, IRBB7)
voi mot s6 dong (IRBB57, IRBB21, IRBBS,
IR24, Basmati, N8, HV, BC15, LT), song lai
khong cho da h1nh voi 3 dong vét liéu Béc
thom, Huong c6m, Hoa sira.

S0bp D62 D571 D57/2D2L D7 D5 D57 IR24 BT HC HS BA N8 HV BCIS LT

RM20573

10000

2006p
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Hinh 1: Péanh gid cac dong vt liéu véi chi thi P3 va RM20573 lién két véi gen XaT

Tr trai qua phai: D62: IRBB62; D57/1, D57/2: IRBB57; D21: IRBB21; D7: IRBB7; D5, D5/7: IRBBS; IR24;
BT: Bac thom, HC: Huong com; HS: Hoa sita; BA: Basmati; N8; HV; BC15; LT; Thang ADN chuan 50bp.
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Két qua phan tich da hinh cic dong vat
liéu v&i 4 chi thi lién két v6i gen Xa2l cho
thdy c¢6 duy nhat chi thi pTA248 cho két
qua da hinh, ba chi thi con lai Kinl-2,
RM473E va Xa2l déu khong cho da hinh
gilra cac dong vat liéu. Theo cong bd cia
Ronald va cs. (1992), chi thi pTA248 lién
két chat v6i gen khang Xa2l véi khoang

50bp D62 D537/1D572D21 D7 DS D37 IR24 BT HC HS BA N8 HV BCIS LT

L E R B B B 8 T 2 2 3%

cach dudi 1cM. Két qua phén tich trong
nghién ciru nay ciing cho thay chi thi
pTA248 cho da hinh r6 rét gitta cac dong
mang gen khéng Xa2l (IRBB62, IRBB57,
IRBB21) vé6i cac dong khong mang gen
khang Xa2l (IRBB7, IRBBS, IR24, Bic
thom, Huong com, Hoa sita, Basmati, N§,
HV, BC15, LT) (hinh 2).

50bp D62 D57/1D572D21 DT D5 D57 IR24 BT HC HS BA N8 HV BCIS LT

Hinh 2: Péanh gid cac dong vt liéu véi chi thi Xa2l va pTA248 lién két véi gen Xa2l

Tir trdi qua phai: D62: IRBB62; D57/1, D57/2: IRBB57; D21: IRBB21; D7: IRBB7; D5, D5/7: IRBBS; IR24;
BT: Bac thom; HC: Huong com; HS: Hoa sita; BA: Basmati; N§; HV; BC15; LT; Thang ADN chuan 50bp.

Tir két qua phén tich trén c6 thé nhan
thay, hai chi thi P3 lién két gen Xa7 va
pTA248 lién két gen Xa2l phu hop dé sang
loc cac ca thé mang gen khang Xa7, Xa2l &
cac thé hé con lai giita dong cho gen khang
bénh bac 14 IRBB62 va céc dong/ giong nhan
gen Bic thom, Huong cém, Hoa sira,
Basmati, HV, BC15, LT va két qua thu duoc
s€ ¢ do chinh xac cao va dang tin cay.

2. Chon loc cac ca thé lai mang gen
khang bénh bac la Xa7 va Xa21 tir cac
quan thé thé hé BC;F.

Hai quan thé lai trd lai gitta gidng nhan
gen 1a BC15 va Hoa sita va dong cho gen
khang la IRBB62 dugc dua vao sang loc
nham xac dinh dugc nhfrng ca the mang
gen khang phuc vu cho vi€c chon tao giong
lua khang bénh bac 1a. BCI15 1a gidng lua
thudn ban quyén cua Tong cong ty, Gidng
cdy trong Thai Binh. Hoa sira la glong lua
thom nhép ngi. Pac dlem cua hai giong nay
1a thich mg rong, tiém ning ning suat cao,
chat luong gao ngon, hat gao trong, com
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deo, c¢6 vi ddm ngon. Tuy nhién, ca hai
glong laa déu bi nhiém bénh bac 14 trén
dong ruéng & cap bénh tir 5-9. Do Vay, viéce
ung dung cong ngh¢ sinh hoc tro gitp cho
chon glong lta truyen thong dé tao ra
nhiing giong lua vura gitt dugc nhing déc
tinh t6t ban dau, vira ting kha niang khang
bénh bac 14 s€ mang lai nhiing thanh tyu
mdi trong chon tao giong lua khang bénh.

Dong cho gen khang IRBB62 mang 3
gen khang bénh bac 14 (Xa4, Xa7, Xa2l),
trong d6 Xa7 va Xa2l la hai gen khang troi
thé hién tinh khang rat tot Vol hau het cac
chung gy bénh bac 14 ¢ mién Bic Viét
Nam (Phan Htru Ton, 2005), do vay trong
nghién ctru nay chi tién hanh sang loc
nhimg ca thé con lai mang 2 gen khang
chinh Xa7 va Xa21.

Két qua phan tich PCR 36 c4 thé cua
quan thé BCoF» (HS/62//HS) véi chi thi P3
lién két v6i gen Xa7 va chi thi pTA248 lién
két v6i gen Xa2l thu duge 23 ca thé mang
gen khang Xa7 & trang thai dong hop tir, d6
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laB2.2,B2.3,B2.4,B2.5,B2.6,B2.7,B2.9, B2.23, va B2.34. Tém lai, qua két qua phan
B2.12, B2.13, B2.15, B2.16, B2.17, B2.18, tich cho thay c6 8 c4 thé mang dong thoi ca
B2.20, B2.21, B2.22, B2.25, B2.28, B2.30, hai gen khang Xa7 va Xa2l, d6 1a B2.2,
B2.31, B2.32, B2.34 va B2.35; 13 ca thé B2.4, B2.5, B2.6, B2.22, B2.25, B2.32 va
mang gen khang Xa2l & trang thai di hgp B2.34, ddy la ngudn vat li¢u rat quan trong
ta, d6 la B2.1, B2.2, B2.4, B2.5, B2.6, dé st dung trong nhitng nghién cuu tiép
B2.8, B2.22, B2.24, B2.25, B2.26, B2.32, theo (hinh 3, bang 2).

P3

(Quén thé 11S/62/11S)

Sthp (15 DG D5 D7 DIIRZ4BLL 2 3 4 5 & 7 4 9 W U

-
TP il Ll 1 il bidd b bl TR bt

Bang mang gen

12

131

1506 17 I8 19 20 21 11 23 M 15 16 3 I 1 0 31 32 33 M

35 36 11 W7 Shhn

Bang khong mang

Hinh 3: Két qua phdn tich san pham PCR ciia cdc cd thé cia quan thé BC2F > (HS/62//HS)
voi chi thi P3 trén gel agarose 2,5%

Tur trai qua thi: HS‘: Hoa sira; D62: IRBB62; D5: IRBB5; D7: IRBB7; D21: IRBB21; IR24; B2.1-36:
cac ca thé ctia quan thé HS/62//HS; 10.1: ca thé lai cta Fé hop HS/62//62; BB7: BC duong Xa7,;
50bp: Thang ADN chuan 50bp.

Bang 2. Két qua xac dinh cac ca thé lai mang gen khang Xa7 va Xa2l
trong quan the¢ BC2F, (HS/62/HS)

LA Gen khang s A Gen khang
1T Ca the Xa7 Xa21 TT Ca the Xa7 Xa21
HS - - 16 B2.16 + -
D62 + + 17 B2.17 + -
D5 - - 18 B2.18 + -
D7 + - 19 B2.19 - -
D21 - + 20 B2.20 + -
IR24 - - 21 B2.21 + -
1 B2.1 - + 22 B2.22 + +
2 B2.2 + + 23 B2.23 - -
3 B2.3 + - 24 B2.24 - +
4 B2.4 + + 25 B2.25 + +
5 B2.5 + + 26 B2.26 - +
6 B2.6 + + 27 B2.27 - -
7 B2.7 + - 28 B2.28 + -
8 B2.8 - + 29 B2.29 - -
9 B2.9 + - 30 B2.30 + -
10 B2.10 - - 31 B2.31 + -
11 B2.11 - - 32 B2.32 + +
12 B2.12 + - 33 B2.33 - +
13 B2.13 + - 34 B2.34 + +
14 B2.14 - - 35 B2.35 + -
15 B2.15 + - 36 B2.36 - -

+: mang gen khang; -: khong mang gen khang
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Pdi  voéi  quin  thé  BCF»
(BC15/62//BC15), két qua phan tich PCR 5
c4 thé cua to hop lai ndy véi chi thi P3 lién
két v6i gen Xa7 nhan thay c6 3 ca thé mang

M IR24 BC15D7 D21 D62 7T1 7T2 7T3 7T4 7T5

" e"ZeZaz

Bang mang gen

gen Xa7 ¢ trang thai di hop tu, d6 1a 7T1,
7T3 va 7T5, dic biét ¢6 1 ca thé mang ca
hai gen khang Xa7 va Xa2l & trang thai di
hop tir, d6 1a 7T5 (hinh 4).

M IR24 BC15D7 D21 D62 7T1 7T2 7T3 7T4 715

pTA248

Bang mang gen

Hinh 4: Két qua phan tich san pham PCR cdc cd thé cia quan thé BC15/62//BC15
voi chi thi P3 va pTA248 trén gel agarose 2,5%

Tur trai qua phai: M: Thang ADN chuén lkb-i:; 1R24; BC157; D7:IRBB7; D21: IRBB21;
D62: IRBB62; 7T1-7T5: cac ca thé cua quan the BC15/62//BC15.

Nhirng c4 thé mang gen khang bénh
bac 14 thu duoc tir nhitng quan thé nghién
ctru, ddc biét 1a nhitng ca thé mang dong
thoi 2 gen khang bénh Xa7 va Xa2l s€
duogc tiép tuc lai tro lai v6i gidng me ban
dau va lam thuan dé tao nhitng dong lua
trién vong ning suit cao, chit lwong gao
ngon va khang tét v&i bénh bac 14 trén
dong rudng.

IV. KET LUAN

1. Hai chi thi P3 lién két voi gen Xa7,
chi thi pTA248 lién két v6i gen Xa2l thich
hop cho viéc sang loc cac ca thé lai mang
gen khang bénh bac 14 tuwong ung véi do
chinh xac va d¢ tin cay cao.

2. Két qua chon loc cac ca thé lai mang
gen khang bénh bac 14 trén cac quan thé lai

8

trd lai thé hé BC2F» thu duoc tir gidng cho
gen khang IRBB62 (mang 3 gen khang
chinh Xa4, Xa7 va Xa21I) va hai giong nhan
gen BCI15 va Hoa sita (HS) da xac dinh
duoc 17 ca thé mang don gen khang Xa7, 5
c4 thé mang don gen khang Xa2/ & trang
thai di hop tir va 9 ca thé mang dong thoi ca
hai gen khang Xa7 va Xa21 déu & trang thai
di hop tir. Pay 1a ngudn vat liéu rit quan
trong dé sir dung trong nghién ctru chon tao
gidng laa thuan khang bénh bac 14 trong
thoi gian tdi.
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DANH GIA DA DANG DI TRUYEN TAP BOAN LUA KHANG BAC LA
BAN DIA CUA VIET NAM BANG CHIi THI PHAN TU’ SSR
(Microsatellite)
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Nguyén Thi Minh Nguyét, Nguyé&n Thi Thanh Thuay,
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SUMMARY

Analyzing of genetic diversity of bacterial blight resistance rice varieties in
Vietham by microsatellite markers

The results using 21 SSR markers for analyzing genetic diversity of Vietnam bacterial blight
resistance rice varieties have obtained a total number of 93 difference alleles (with a mean of 7.25
alleles per loci). PIC value changed from 0,1 to 0.9 (with a mean of 0.68). The rate of
heterozygosity of Vietnam bacterial blight resistance rice varieties are very different in 21 SSR loci,
the heterozygosity changed from 0 to 20%. Genetic similarity coefficients of 38 varieties were
ranging from 0 to 0.78. Genetic similarity was determined using Jaccard’s similarity coefficients and
final denderogram construction using a UPGMA clustering methods showed that 38 varieties were
diveded into seven major groups, which shows great diversity among varieties: Group | consists of
05 varieties;bgroup Il consists of 03 varieties; group Il consists of 02 varieties; group V consists of
19 varieties; group VI consists of 07 varieties; group IV and VIl have only one variety. Based on
genetic clustering result, bacterial blight resistance phenotype and the origins of rice varieties, five
varieties have been seleted as materials for further research on establishment of database for local
bacterial blight resistance rice genetic resources in Vietnam.
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