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Abstract: Rice is one of the most important food crops in the world. Rice disease is a major threat to its yield loss.
Bacterial blight caused by the gram—negative bacterium Xanthomonas oryzae pv. oryzae (Xoo), is one of the three major
diseases that seriously affect rice yield. The traditional chemical control methods have many drawbacks. The cultivation
and planting of rice varieties resistant to bacterial blight is recognized worldwide as the most safe and effective means to
control the disease. Identification of resistant germplasm resources and discovery of resistant genes are the premise of
resistant varieties breeding. Under the pressure of both natural and artificial selections, new pathogenic varieties have

emerged one after another due to the constant variation of bacterial blight pathogens, and the main varieties have gradually
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lost their disease resistance. Therefore, it is necessary to explore and identify more durable disease resistance genes. In the

study, 16 bacterial blight resistance genes that have been cloned are briefly classified, and then three genes Xa23, Xa7 and

xa$ that are broad—spectrum resistant to bacterial blight with good application are described in detail from the aspects of gene

discovery, location, cloning, mechanism of action, and etc. The conventional breeding, molecular marker-assisted selection

breeding, transgenic breeding and gene marker breeding for bacterial blight resistance are introduced. In addition, the prospect

of molecular breeding for broad—spectrum resistance to bacterial blight is put forward based on the characteristics of different

bacterial blight genes and the problems in current breeding and utilization.
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Table 1 Bacterial blight genes in rice have been cloned

ROV R AT BUMEER ik PR D L 1D R ESBUN
Effector protein ~ Type of R protein ~ Resistance gene  Chr. Donor variety Gene ID Identified strain Refernece
TALE NBS-LRR Xal 4 HA Kogyoku, #ipg Tetep LOC Os04g53120  Japanese race— I [8-9]
Xa2 4 IRBB2 LOC_0s09¢33810  Rantai Emas 2 [10]
Xa31() 4 Zhachanglong Chinese races [8-9]
Xal4 4 TNI Philippine race 5 [8-9]
Xad5() 4 IRGC 102600B PbhXo-7 [8]
MiN3/saliva xal3 8 Bl LOC_0s08g42350  Philippine race 6 [11]
xa25s 12 BP% 63, HX-3 LOC 0s12g29220  Philippine and Chinese races [ 12 ]
xa41(t) 11 AR 0. barthii-T 251 LOC Osl1g31190  Various Xoo sirains [13]
TFIIA xas 5 DZ192, IR1545-339, IRBB5 LOC Os05g01710  Philippine race-1 , I, Il [14]
Executor R protein Xal0 11 F%57HR5 Cas 209, IRBB10 LOC Os11g37570 Philippine and Japanese races [15]
Xa23 11 EEE A CBB23 LOC Os11g37620  Indonesian races [16]
Xa27 6 /NRIEFARE 101141, LOC _0s06g39810  Chinese strains and Philippine [ 17 ]
race 2 to 6
Xa7 61 IRBB27, DZ78 QTT61012 Philippine race [18-19]
Non-TALE  Receptor like kinase ~ Xa3/Xa26 11 FEZE 3, K 63, IRBB3 LOC Osl1g47210  Chinese, Philippine, Japanese [ 20-21 ]
races
Xa4 11 TKM6. IRBB4 Philippine race- [
Xa2l 11 KZAWAR, IRBB21 LOC Os11g35500  Philippine and Japanese races [ 23 ]
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