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TOM TAT

Bénh bac la do vi khudn Xanthomonas Oryzae pv. Oryzae 1a mét bénh nguy hiém lam giam ning
suat lua & Viét Nam. Nguyén vat ligu di truyén san c6 déng vai tro quan trong trong viéc tao ra nguén
giong chong chju bénh nay. Trong nghién ciru nay, ching téi tng dung chi thi phan tir DNA dieu tra
150 mau giong lua, phat hién 51 mau giong chira gen Xa4, 13 mau giong chira gen Xa7, 2 mau giong
chtra gen xa5, 2 mau giong chira ca Xa7 va xa5, 2 mau giong chira ca Xa4 va Xa7, chon ra dwoc 10
mau gidng vira c6 kha ning khang bénh, vira c6 tiém ning cho ning suét cao.

Twr khoa: Bénh bac la, DNA, PCR, Xa4, xa5, Xa7, Xanthomonas Oryzae pv. Oryzae.

SUMMARY

Bacterial leaf blight disease caused by Xanthomonas Oryzae pv. Oryzae is one of the most
severe diseases that causes yield loss in rice in Vietnam. Availability of genetic resources plays an
important role in developing durable resistant varieties. In this study, we used DNA markers Npb181,
P3 and RG556 to identify Xa4, Xa7 and xa5 genes, respectively, present in 150 rice accessions. Two
varieties were identified to carry xa5 gene, 13 varieties with Xa7 gene, 4 varieties with both xa5 and
Xa7 genes. Ten varieties exhibit both resistance and high yield potential. These materials can be used
for rice breeding program with high yield and bacterial leaf blight resistance.
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1. MO PAU

Bénh bac 14 do vi khudn Xanthomonas
Oryzae pv. Oryzae 1a mot bénh dac biét nguy
hiém d6i v6i cAy lua. Bénh lam giadm nang
sudt tit 10% - 80%, tham chi mat tring. Cho
dén nay, bién phap st dung giong khang
bénh dudc coi 13 huéng phong chéng bénh
bac 14 hiéu qui nhat, cd vé mat kinh té& va
mobi trucng.

Hién nay, da c6 30 gen khang dugc phat
hién, trong d6é c6 21 gen tr6éi va 9 gen lén
(Xu, 2007). T cac két qua nghién ciu trong
nudc, budc dau c6 thé khéng dinh cac gen
Xa3, Xa4, xab, Xa7, Xal0, Xal3, Xald la cac

gen khang thuong c6 mat trén cic gidng lua
dia phuong 6 Viét Nam. Cac gen khang xa5,
Xa7, Xa21 la cac gen c6 ¥ nghia quan trong
trong viéc chon tao giéng lia khang bénh,
béi chiing c6 kha ning khang duge hau hét
cac chung vi khudn phé bién cua Viét Nam
(Bui Trong Thuy va Phan Hiiu Tén, 2004).

Trong nghién ctu nay, cAc mau giéng
dia phuong duge thu thap va bao quan tai Bo
moén Cong nghé sinh hoc dng dung da chon
ra dudc nhiing miu gidng c6 kha nang
khang, mang gen khang hiéu qua Xa4, xa5,
Xa7) va c6 nhiing dic diém noéng sinh hoc
t6t, nhdm phuc vu chuong trinh chon tao
gidng khang bac 14, ning suit cao.
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2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Vat ligu

- 150 mAu giong lda dia phuong thu thap
¢ mién Béc Viét Nam.

- Gen Xa4 duge phat hién bing st dung
chi thi Npb181 theo Yoshida va cs. (1992).

R 5GTG CTA TAA AAG GCA TTC GGG 3’

F 5ATC GAT CGA TCT TCA CGA GG &

- Gen Xa7 duge phat hién bang st dung
chi thi P3 theo Taura va cs. (2004).

F 5 CAG CAA TTC ACT GGA GTA GTG
GTT 3

R 5 CAT CAC GGT CAC CGC CAT ATC
GGA 3

- Gen xa5 dudc phat hién bang st dung
chi thi RG556 theo Mc Couch va cs. (1991).

R 5TAG CTG CTG CCG TGC TGT GC &

F 5 AAT ATT TCA GTG TGC ATC TC 3

- 7 ching vi khuén Xanthomonas Oryzae
pv. Oryzae giy bénh bac 14 dang tén tai &
mién Béc Viét Nam.

2.2. Phuwong phap
2.2.1. Thi nghiém lay nhiém nhan tao

Lay nhiém nhan tao dugc tién hanh
bing phuong phap cit dau 14 khi lda bit dau
c6 dong. Dung dich vi khuéin 1ay nhiém c6
nong do tit 10° - 10° t& bao/ml. Cét toan bo 14
xanh trén 1 cdy, mdi cdy tuong ting v6i mot
chiing trén mdi gidng. Panh gia kha nang
khang bénh cla ting giéng bing cach do
chiéu dai vét bénh sau 20 ngay lay nhiém.
Panh gia mtc dd khang, khang vita, nhiém
bénh bac 14 ctia cic mau giéng theo quy dinh
ctua IRRI (1996) nhu sau:

- Chiéu dai vét bénh < 8 cm: khang bénh

®)

- Chiéu dai vét bénh 8 - 12 cm: nhiém
via (M)

- Chiéu dai vét bénh > 12 cm: nhiém
néng (S)
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2.2.2. Quy trinh tdch chiét DNA

Quy trinh tach chiét DNA dudgc tién hanh
theo quy trinh ctia Zheng va cs. (2003).

Cét nhé 2 cm mAu 14 khod, nghién véi
400 pl dung dich chiét (200 mM TrisOHC1 pH
8,0; 256 mM EDTA; 250 mM NaCl; 0,5 SDS).
Thém 400 pl dich chiét va chuyén 400 pl dich
chiét DNA vao éng nghiém dung tich 1,5 ml.
Thém 400 ul chloroform phenol (24:1), trén
déu, li tam 5 phut véi téc dd 13.000 vong,
4°C. Chuyén phin dung dich phia trén vao
dng nghiém méi, thém 800 ul ethanol, li tam
5 phut, 13.000 vong, 4°C. Lay phan két taa
DNA phia dudi. Rita két tia bing ethanol
70%, dé kho tu nhién bing cach up ong
nghiém 1én gidy tham. Hoa tan két tiia DNA
trong 50 ul TE, bao quan 6 -20°C.

2.2.3. Phan ing PCR phdt hién gen khing
bénh bac la

20 ul phan tng gém cé: 12,24 ul nudc
cat, 0,1 pl Taq DNA Polymerase, 1 ul DNA
mau, 2,0 pl 10X buffer, 1,5 pl cia 50 mM
MgCl2, 0,16 pl cia ANTPs 25 mM, 1 pl méi
primer.

Chu trinh nhiét PCR ctia gen Xa4 va Xa
7: 94°C trong 4 phit, 30 chu ky: 94°C trong 1
phit, 56°C trong 1 phit, 72°C trong 2 phiit,
va 72°C trong 8 phiit.

Chu ky nhiét PCR cho gen Xa5: 94°C
trong 4 phit, 34 chu ky: 94°C trong 1 phit,
55°C trong 1 phut, 72°C trong 1 phit 50 gidy
va 72°C trong 7 phut. San phdm PCR dugc
cit bing enzyme Dral: 15 ul phan ting gom
¢6 10 pl san phdm PCR, 0,3 pl enzyme Dral
10 unit/ul, 1,5 pl buffer B, 3,2 ul nuée va
dudge 1 6 37°C trong it nhat 6 tiéng.

San pham PCR dién di trong gel agarose
1,5% sau d6 nhuém bang ethidium bromide,
chup anh duéi tia UV(Southern, 1975).

2.2.4. Xt; ly 6 liéu nhdm chon loc mdu giong

Xt 1y s6 liéu bang phin mém Selindex
(Nguyén Dinh Hién, 1996).
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3. KET QUA VA THAO LUAN

3.1. K&t qua xac dinh gen khang trén cac

mau giéng laa dia phuong

*Két qua ldy nhiém nhdn teo trén cdc
dong ding gen

DPé du doan kha ning chia gen khang
clia cac mau giong lda dia phuong, ching toi
tien hanh lay nhiém song song cac dong
d3ng gen va cac giéng dia phuong véi 7
ching vi khudn Xanthomonas Oryzae pv.
Oryzae (Bang 1). Céc ching vi khuén nay da
duge Phan Httu Tén va Bui Trong Thuy

(2004) phéan biét doc tinh théng qua dong
ddng gen. Nho vao phan tng cia cac dong
dAng gen, c6 thé suy doan kha niang mang
gen clia cac mAau giéng nghién cttu (Bang 2).

K&t qua phan tng cta cac dong ding
gen véi cac chung vi khudn cho thdy: dong
IR24 khong mang gen khang, bi nhiém néng
ca 7 ching vi khuén; dong IRBB4 mang gen
khang Xa4 bi nhiém 6 ching va chi khang
dugc 1 ching duy nhat 1a ching 2B; dong
IRBB5 mang gen xa5 khang dugc ca 7
ching; dong IRBB7 mang gen Xa7 khang
dudc 5 chiing, nhiém 2 chiing 4 va 6.

Bang 1. Danh sach cac ching dugc st dung trong thi nghiém lay nhiém nhan tao

Chiing Ki hiéu Isolate Phan lap tir giéng Dia diém thu thap mau bénh
1 HAU 01043 TN 13-4 Ha Noi
2B HAU 020361 Nép tan Thuan Chau, Son La
3A HAU 020083 Nhj wu - 838 Quynh Giang, Quynh Lwu, Nghé An
4 HAU 010081 Té do Hai Dwong
5A HAU 020131 Khang dan Dién Ky, Dién Chau, Nghé An
6 HAU 020346 Nhi wu 838 Cuong Thinh, Yén Ki, Yén Bai
7 HAU 020201 Nép thom Vinh Héng, Binh Giang, Hai Dwong
Bang 2. Phan tng clia cac dong ddng gen véi cac chung vi khuian
T Kg'i :r'%“ 1 2B 3A 4 5A 6 7 RIM/S kﬁ::g
1 IRBB4 S R S S S S S 1/0/6 Xa4
2 IRBB5 R R R R R R R 7/0/0 xa5
3 IRBB7 R R R S R S R 5/0/2 Xa7
4 IR24 S S S S S S S o/0r7 0

Ghi chii: R: resistance (khdng); M: medium resistance (khdng vita); S: susceptible (nhiém)

3.2. Két qua PCR xac dinh gen khang 38.3. So sanh két qua PCR véi két qua lay

bac la

Dé kiém tra kha ning mang 3 gen khang
bac 14 Xa4, xa5, Xa7 cia cac mAu giéng lia
dia phuong, chiing téi tién hanh PCR st dung
cac cap mdi da néu 6 phan trén. Mot s hinh
4nh thé hién (Hinh 1, Hinh 2, Hinh 3) két
qua xac dinh dude 4 miu mang gen xa5, 17
miu mang gen Xa7 va 55 miu mang gen
Xa4. Pic biét miu gidng 10136 va 10706
chiia ca 2 gen xa5 va Xa7, miu giéng 10707,
10709 chiia 2 gen Xa4 va Xa7. Khong c¢6 miu
gidng nao chta ca 3 gen khang.

nhiém nhan tao

Sau khi so sanh két qua PCR va két qua
lay nhiém nhan tao, c6 mot s6 két luan sau
(Bang 3):

- 4 mAu giéng c6 chiia gen xa5 (xac dinh
bang PCR) khang hoan toan véi 7 ching vi
khuén tuong tu nhu IRBB5. 57 mAu gidng c6
chiia gen Xa4 khang ching 2 tuong tu nhu
dong ding gen IRBB4. 17 miu giéng chia
gen Xa7 déu khang hodc khang viia véi 5
chting: 1, 2B, 3A, 5A va 8 tuong tu nhu
IRBBY7. Diéu nay cho thiy viéc xac dinh gen
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khang bing PCR la chinh xéc va tit d6 c6 thé
khing dinh chic chén vé kha ning mang
gen khang cta cac mau giong ké trén.

- D61 véi cac miu c6 chiia 2 gen khang: 2
mau 10136, 10706 chtia gen xa5 va Xa7
khang hoan toan véi 8 ching vi khuén; 2
mau 10707 va 10709 chtia gen Xa4 va Xa7
khang va khang vita v6i 5 chiung vi khudn
tuong tu nhu IRBB7. Tuy nhién, mau 10707
¢6 biéu hién khang vita véi chung 6 1a chung
ma IRBB7 nhiém. Nhu vay, c¢6 thé xay ra
hién tugng tuong tac gitia cac gen, gen Xa4
va Xa7 déu nhiém véi chiing s6 6 nhung
trudng hgp 2 gen cung c6 mit trong mot
gidng thi lai khang duge. Mau giéng 10136,
10706 chta 2 gen khang xa5, Xa7 1a nhiing
vat liéu rat tdt cho chon giéng khang bénh
do chiia 2 gen khang manh. Ngoai ra, 2 mau

10707, 10709 chta gen khang Xa7, Xa4 tuy
12 2 gen khang yé&u hon xa5 nhung do c6 2
gen khang nén tinh khang tuong d6i bén
ving.

Trong qua trinh lay nhiém nhan tao,
mot s6 truong hgp duge ghi nhan nhu céc
mau gidng dugdc xac dinh chtia gen khang
Xa4 hodc Xa7, khong chta gen khang xab
nhung lai khang dude s6 ching vi khudn
nhiéu hon so véi ddi chting. Vi du nhu mau
giéng 10182 xac dinh bing PCR cho két qua
chtia gen Xa7 khong chtia Xa4 hay xa5, két
qua lay nhiém nhan tao khang dudc ca 7
ching vi khudn. Nhiing miu giéng nay co6
thé chita mot gen khang khac ngoai xab,
trong trudng hop nay can kiém tra thém dé
xac dinh chinh xac sy hién dién ctia cac gen
khang.

1 2345 67 8 9101112 13141516

Hinh 1. Dién di san pham PCR gen xa5 st dung cap moi RG556
1- ladder, 2- IR24 (d6i chimg khong gen), 3- IRBB5 (d6i chimg ¢6 gen), 4- 10160, 5- 10162, 6- 10240, 7- 10243, 8- 10241, 9- 10244,
10- 10247, 11- 10249, 12- 10251, 13- 10256 (c6 gen xa5), 14- 10259, 15- 10278, 16- 10284

12 3 4 5

6 7 8 9 10

Hinh 2. Pién di san pham PCR gen Xa7, st dung cip moi P3
(ti 4 - 10: cAc mau giong mang gen Xa7)

1- Ladder , 2- IRBB7 (déi chiing c6 gen), 3- IR24 (déi ching khong gen), 4- 10110, 5- 10135, 6- 10141, 7- 10143,
8-10149,9- 10154, 10- 10162
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Hinh 3. Dién di san phAm PCR gen Xa4, st dung cip mdi Npb181
(tir 4 - 10: cac mAau giong mang gen Xa4)

- Ladder, 2- IRBB4 (d6i ching c6 gen), 3- IR24 (déi chimg khong gen), 4- 10059, 5- 10063, 6- 10070
7- 10085, 8- 10096, 9- 10102, 10— 10109.

Bang 3. So sanh két qua xac dinh gen khéng~b§1ng PCR va két qua lay nhiém

nhan tao clia cic mau giong

Phan (rng v&i cac chiing vi khuan

TT  Kihiéu giong gen khang p > 3 p 5 5 7 RIS
1 10256 xa5 R R R R R R R 7/0/0
2 10712 xab R R R R R R M 6/1/0
3 10136 xab, Xa7 R R R R R R R 7/0/0
4 10706 xab, Xa7 R R R R R R R 7/0/0
5 10707 Xa4, Xa7 R R R S M M M 3/3/1
6 10709 Xa4, Xa7 R R M S M S M 2/3/2
7 10110 xa7 M R M S M S M 1/4/2
8 10135 Xa7 M R R R R M M 4/3/0
9 10141 Xa7 R R R S R S R 5/0/2
10 10143 Xa7 R R R R R S R 6/0/1
11 10149 Xa7 R R R R R S R 6/0/1
12 10154 Xa7 R R R R R S M 5/1/1
13 10162 Xa7 R R R R R S R 6/0/1
14 10178 Xa7 R R R S R S R 5/0/2
15 10182 Xa7 R R M R R R R 6/1/0
16 10705 Xa7 M R M S M S S 1/3/3
17 10711 Xa7 R R R S R S R 5/0/2
18 10714 Xa7 R R R S R S R 5/0/2
19 10720 Xa7 R R R S R S M 4/1/2
20 10059 Xa4 S R R S M S S 2/1/4
21 10063 Xa4 M R R S M R R 4/2/1
22 10064 Xa4 S M S S M S S 0/2/5
23 10065 Xa4 S R R M S R S 3/1/3
24 10066 Xa4 S M R S M R S 2/2/3
25 10069 Xa4 S R S S M S S 1/1/5
26 10070 Xa4 S R S S S S S 1/0/6
27 10085 Xa4 M R R S R R R 5/1/1
28 10087 Xa4 M R R R R R R 6/1/0

13
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Phan tng véi cac chiing vi khuan

TT  Kihiéugiébng gen khang

1 2 3 4 5 6 7 R/M/S
29 10088 Xa4 S R S S S S S 1/0/6
30 10090 Xa4 M R R S S M S 2/2/3
31 10092 Xa4 S R R S S R R 4/0/3
32 10096 Xa4 S R R M M R S 3/2/2
33 10099 Xa4 S R R M S S S 2/1/4
34 10102 Xa4 M R R R R M M 4/3/0
35 10109 Xa4 R R R R R R M 6/1/0
36 10111 Xa4 R R R R R R R 7/0/0
37 10117 Xa4 S R S S S S S 1/0/6
38 10119 Xa4 R R R R R R R 7/0/0
39 10120 Xa4 S R R R R M S 4/1/2
40 10121 Xa4 S R R R R R R 6/0/1
41 10122 Xa4 M R S R R M M 3/3/1
42 10123 Xa4 M R R S R S M 3/2/2
43 10137 Xa4 M R R R R R R 6/1/0
44 10159 Xa4 R M R R R R M 5/2/0
45 10160 Xa4 R R R R M S S 4/1/2
46 10164 Xa4 R M R R S S S 3/1/3
47 10166 Xa4 R R R R M S S 4/1/2
48 10172 Xa4 M R R S S S S 2/1/4
49 10175 Xa4 R R R R M R R 6/1/0
50 10239 Xa4 R R M R R R M 5/2/0
51 10240 Xa4 R R R R R R R 7/0/0
52 10243 Xa4 R R R R R R R 7/0/0
53 10244 Xa4 S R R R M S R 4/1/2
54 10246 Xa4 R R R R R R M 6/1/0
55 10247 Xa4 R R R M M R S 4/2/1
56 10248 Xa4 R R R R R R R 7/0/0
57 10249 Xa4 R R R R R R R 7/0/0
58 10251 Xa4 R R M S R R R 5/1/1
59 10255 Xa4 R R R R R R S 6/0/1
60 10257 Xa4 S R R R R R M 5/1/1
61 10258 Xa4 R R R R R R R 7/0/0
62 10259 Xa4 S R R R M M M 3/3/1
63 10266 Xa4 S R S S S S S 1/0/6
64 10269 Xa4 R R R R R R S 6/0/1
65 10270 Xa4 R R R R R R R 7/0/0
66 10272 Xa4 S R M S S S S 1/1/5
67 10284 Xa4 S R R R S S S 3/0/4
68 10700 Xa4 R R R S M M M 3/3/1
69 10702 Xa4 S M R S S M M 1/3/3
70 10703 Xa4 S R S S S M M 11214
71 10710 Xa4 S R M S S S S 1175
72 10715 Xa4 S R S S S S S 1/0/6
73 10716 Xa4 S R R S S S M 2/1/4
74 10718 Xa4 S R S S S S S 1/0/6

Ghi chii: R: resistance (khang); M: medium resistance (khang vita); S: susceptible (nhiém).
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3.4. Két qua chon loc nguén vat liéu

Dé phi hop véi muc tiéu dé ra, viéc chon
loc duge dinh huéng nhu: Uu tién cac giong
chita gen khang theo trinh tu Xa7 + xa5 + Xa4
> xab + Xa7 > Xa7 + Xa4 > xab > Xa7 > Xa4,
chon loc céc giéng c6 ning sudt ca thé >14

g/khém (khoang hon 40 ta/ha), thdi gian sinh
trudng ngdn <160 ngay trong vu xudn, chiéu
cao cay tit 90 - 100 cm, géc dé nhanh ding.

Két qua chon loc trén 74 mau gidng, thu
duge 10 mAu giéng cbé chi sd chon loc t6t
(Bang 4 va 5).

oA ~ » A -’
Bang 4. Tiéu chuan chon lya ctia cac miu gidng

T Tinh trang Muc tiéu Heé sb
1 Gen khang 10 10
2 Né&ng suét ca thé (g/khom) 16 5
3 Chiéu cao cay cubi cuing (cm) 90 2
4 Téng thoi gian sinh trwéng (ngay) 130 2
5  Kiéu dé nhanh 1 2

Bang 5. Pic diém ctia 10 mau giéng dugce chon loc

T Ki hiéu Chi sb Gen Nang suét ca thé Chiéu cao cubi cling TGST Kiéu dé
giéng khang (g/khom) (cm) (ngay) nhanh
1 10711 22192  Xa7r 28,83 104,2 140 B
2 10709 221,53 Xa4,Xa7 24,89 84,8 142 M&
3 10066 221,37  Xa4 9,97 142,1 141 birng
4 10137 221,23 Xa4 16,08 112,0 149 Birng
5 10109 221,09 Xa4 16,92 101,1 155 birng
6 10136 220,17  xab, Xa7 19,87 92,7 137 birng
7 10256 220,00 xab5 16,21 95,2 149 birng
8 10706 219,74 xab, Xa7 19,25 125,2 132 birng
9 10166 218,92 Xa4 14,42 145,6 157 Bbirng
10 10720 218,10 Xa7 14,26 131,0 160 B

Ghi chu: Gen khang dwoc chém theo thang diém nhu sau: 10 = xa5 + Xa7 + Xa4; 9 = xa5+Xa7; 8§ = xa5+Xa4;
7 =Xa7 + Xa4, 6 =xa5; 5 = Xa7, 4 = Xad va khong co gen = 0.
Kiéu dé nhanh dirge cham theo thang diém IRRI, 2002: 1= ding; 3=trung gian; 5=md; 7= toe; 9= bo lan.

4. KET LUAN

Nghién ctiu da chon loc duge 51 mau
giong chiia gen Xa4, 2 mau gidng chtia gen
xa5 va 13 mau gidng chtia gen Xa7, trong d6

dic biét c6 4 miu gidhg chiia 2 gen khang 1a
10136, 10706, 10707, 10709 cho viéc chon
tao giéng lda khang bénh bac 14. chon ra
duge 10 mau gidng vita ¢6 kha nang khang
bénh viia c6 tiém ning cho ning suit cao.
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