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2T R R DBEEE (£ 30) : Two kinds of experiments were conducted in this study;

1. Map-based cloning of Xa7 gene: The region in which Xa7 was located was narrowed down to the 128
kb region on the donor DNA. There are 20 kinds of predicted genes in the region, where
previously-known R genes are not included. Transformation of 6 subdivided DNA fragments was
performed, but it was difficult to check gain-of function because the recipient used for transformation
showed somewhat resistance. The experiment of complementation test would be done in IRRI,
because IRRI can handle the many T1 plants for inoculation test.

2. Bacterial blight resistance in wild species of rice and gene mapping of Bacterial blight resistance: We
evaluated about 300 strains of wild species. One-third of them showed the resistance to two Japanese
races 1 and 3, demonstrating that wild species are apparently important materials as gene resource for
bacterial blight resistance. The mapping study of Xall was published in JARQ.
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TableZ1.ZGenes conferring resistance to the bacterial blight
pathogen Xanthomonas oryzae pv.oryzae.

Gene Chromosome*  Inheritancef Sourcea
Xal 4 D Kogyoku
Xa2 4 D Tetep
Xa3 11 D Wase Aikoku 3
Xad 11 D TKM 6
xa5 5 . g;sl ]9320)r0 lines (e.g.
Xa7 6 D DV85
xa8 7 r P1231129
Xal0 11 D Cas 209
Xall ND D IR8, IR944
Xal2 D Kogyoku
xal3 8 r BJ1 (Aus Boro)
Xald D TN1
s ow e ML
Xal6 ND D Tetep
Xal7 ND D Asominori
Xal8 ND D IR24, Toyonishiki
xal9 ND r XM5
xa20 ND r XM6
Xa21 11 D O. longistaminata
Xa22 11 D Zhachanglong
Xa23 11 D 0. rufipogon
DV86, DV8S5, Aus
xa24 ND r 205
HX-3, a somaclonal
Xa25(a) 4 D mutant of Minghui
63
Xa25(b) 12 D Minghui 63
Xa26 11 D Minghui 63
Xa27 6 SD 0. minuta
xa28 ND r Lota Sail
Xa29(t) 1 D 0. officinalis

*ND, not determined.
D, dominant; r, recessive; SD, semidominant.
aOryza sativa cultivar (roman type), or Oryza species (italics).
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Xa7 BAC clone®Partial digest library D ¥& &

BAC DNAZBamHITER 5 H1E . Asc I-Not ITSE2H{EL . pYLTACTDMCS
MBamHI. Ascl. NotlsitelcfO0—=2+4L1=

BAC DVETE0S L FIR YR o= 20000 40000 60000 80000 100000 120000 140000
BamHI (22) —+—H— i f HH— T

Ascl

Not |

SO stelERAADT o1
PO—ZLT ST G- — Y L ARER) 51 I

e BamHiEHETRO PO
— Asc AT O —

4-4, 7-6, 5-2, 6-1, 5-1, 3-6M AT Y FEKasalath 28 A LT Not LML T B —

=1.

TO EMOERBEASBoNETIET
DNANRK  TOMEH HEFEM (%) #ohi=-TIiF

5-1 1 HIE -
2 <10 0
3 <10 1
4 <10 20
5 30<F<70 13
6 =70 118
7 30<F<70 76
6-1 1 =70 184
2 <10 32
3 <10 0
4 >70 230
5 >70 250
6 10<F<30 23
5-2 1 >70 190
2 <10 0
3 30<F<70 31
4 =70 136
5 =70 70
6 frtid -
7 B -
8 =70 175
4-4 1 =70 144
2 =70 185
3 30<F<70 34
4 =70 136
5 30<F<70 120
6 =70 124
7 =70 250
8 I -
3-6 1 <10 0
2 =70 47
3 30<F<70 140
4 >70 79
5 I -
6 10<F<30 25
7 I -
8 5 -
9 <10 12
7-6 1 <10 9
2 <10 0
3 30<F<70 28
4 HIE -
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P SLE mL—RIZ  L—R1lz L—R3IZ @AL—RIZ Foin s
24 il ElE fiisind B2

1 O. rufipogen AA 2 7 3 18 6 36
2 O barthii AA 3 0 i 15 13 32
3 0. glumaepatula AA 1 0 0 25 3 29
4 0. meridionalis AA 0 0 0 23 4 27
5 O longistaminata  AA 23 3 0 0 1 27
6 0. punctata (2X) BB 0 0 0 3 6 9
7 O.punctata (4X) BBCC 8 0 0 1 0 9
8 O minuta BBCC " 0 0 1 0 12
9 Q. officinalis cC 14 5 0 0 6 25
10 0. eichingeri cc 5 0 0 0 [i] 5
11 Q. latifolia CCDD 3 7 0 2 8 20
12 0. alta CCDD 3 0 0 0 2 5
13 0. grandiglumis CCobD 0 0 0 2 6 8
14 0. australiensis EE 0 1 1 17 2 21
15 O. brachyantha FF 4 3 1 0 5 13
16 0. granulata GG 5 0 0 0 0 5
17 0. meyeliana GG 6 0 0 0 [1] 6
18 O. longiglumis HHJJ 4 2 0 1 2 9
19 O. ridleyi HHJJ 0 1 ] 0 2 3
{18 92 29 [} 108 66 301
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Mapping of Bacterial Blight Resistance Gene Xall on

Rice Chromosome 3

Takahire GOTO. Tadayuki MATSUMOTO, Naruto FURL YA,
Kenlehd TSIICHTYA and Arsnshi YOSHIMURA*

Faculry of Azrizalmre, Krusho Unlversiry (Fukuoka, Fukooim $12 #2481, fopon)

Abstract

The bacterial blight (DD} resislance wene Xafi confins resisdance ia fdor (o Jepamess s TR,
A, amd V of the BE pathugen Xamibesonar aryzas pv. aryzas (Yo, Hzre, we teport 5 oopping
of Xt by usi amalified it LA (AL D), cleavad amplifed polymurphic ve-
yuenve (CAFS), and simple sequence repeat (3R} markers. To detvct TINA wareers linked 1o Yol f,
we ussd an Xa/! near-isogenic live, IR-BB11 (in genetic background of IR24). and the susceptible
coltivar IR24. The RAFLD frogeent LIS, .. putatively linked to Xuli, was idetified. Cloning and
sequencing of the L1Y,.., product indicated that it was held in the Kice Geoame Frogram database as

: ACOYTITT, aad that it Gocis on chranmsonce 3. (0 the bass of the seqoences af
Eing geacmie rgion, we designed CAPE morker KUXIL and sedocted two S5H
wl RMIATO0, fior snspping Yol L. T confirm e pulutive linkige dmang Yol T tad

1R24 and

RMEAT, and RMIZS0. Repoopa

bt F lestend Xarl § Deetmeer: the loei of RASI4T (1.0 &)

B wrd pemalypial with KL
*l

KUXI1 (1.0 «M} oa the long arm of chromoome 3. Thee results shoald be wsolful for the marker-
st et G

w Xallin

Disciplime: Flant Deeeding

For shossing: Xeol by inap-bosesd cliings,

Additienal key words: clcaved amplified polymorphic sequence (UAPS), linkage,
andonly amplitied polycaplie LINA (RAPI),

T

Tatroductlon

Dsacterial blight (111) caussd by Xantiomeonas orys—
e pv. aryzaz (Xea) i anc of the most scrious discascs in
cice ((Fryna suriva L} wouldwids, Brovding smd deptuy-
ment of mesistanl callivans o g eesistanc (8)
wenes have given the most effective approach 1o control-
ling BB. Meore (thun 30 major genes which conler resis-
tanee 10 Varkous Yoo strains have been ideutified and are
wsed as the maln sources for gencrls improvemsor of rics
Loz resistance to ¥oo in Asia

Geuclic and physical mapging of these f-gencs not
oaly permils marker-assisted brocding but ks Fa-
cilitates isalatun ol ot isdna ol | gl
the melecular level So for, 17 BE R-penes have haen
ouappnal ou rice chromasomes and used for trenslerring
and pymmiding in marker assisted scleclion (MAS) =%,

P arysas

1n perticular, six R-genes, Xal, xa5, xal3, Xa2i, Xa26,
and Xa27, wore choned by map-bascd cloning St
However, Xefd, xal3, Xal6, Xal?, Xal¥, culf, xa20, sald,
and xa 28 have not been mapped yet,
Cigawa ard identifizd the DY

pome Xardd, aml Opawa vt al® foumd it in e cullivars or
linwzs IRR, Flwer:, RP9-3, Pria, sl IRQ-107-5-7. Nef §
confers specific resistance tn strains T7156, TTI4%,
T7133. and 1175304 (Jepanese Xoo races [D, I1 TITA, and
W, respretively)' ™. IR-BBIN, a near isozenic line {(NTL)
earrylig Xedd, was developed an the loremankonal Rice
Research Institnte (TRR1) and the former Tropical Agri-
culture Rcscarch Center (TARC), now the Japan Interna-
tional Resvarch Conter for ivuliural Sdences {(JIR-
CASPS 1
melesular markers elascly linked to ¥all, and the map-
ping of Xalf in an [R24 = TR BRI cooss.

A a i b hymdizcmjp
Recsived 268 May TUOS; accepied 13 Asgust 2008,

vis siuly, waz vt tles it iliclion ol



