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Abstract: [Objective] The rice blast resistance gene Pi2 has broad spectrum resistance to physiological race
of rice blast. Developing and evaluating KASP molecular markers for Pi2 will provide a convenient and reliable
gene typing method for molecular breeding of rice varieties with blast resistance. [Method] Two materials H-
74 and H-78 with different resistance and genetic relationships selected from 593 natural populations were used

to develop KASP marker for the SNP sites in the core region of the Pi2 gene, named Pi2-C3. [Result] Using
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the marker Pi2-C3, 84 materials from the natural population were genotyped, and the results showed that the Pi2-

C3 marker accurately distinguished the Pi2 loci of different rice materials into resistant, heterozygous, and

susceptible genotypes, which was an efficient method for identifying the blast-resistant gene Pi2. The marker

Pi2-C3 was used to detect the materials in Yangjiang disease nursery. Combined with the phenotypic

investigation, it was found that 46 materials containing Pi2 gene showed different degrees of rice blast

resistance, which indicated that the marker could be used to detect the incidence of materials in disease nursery.

[ Conclusion] This study develops a specific molecular marker Pi2-C3 for accurately detecting the Pi2 gene

using the KASP technology, and establishes a KASP genotyping system for rice Pi2 gene. It has important

application value for improving the efficiency of resistance breeding and improving blast-resistant rice varieties.
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A: Phylogenetic tree of 593 materials ( I —VII: Seven parts with different distribution density); B: Distributions of different SNPs and their bases in the core
region of the Pi2 resistance locus for the 593 materials; C: Distribution of different SNP sites in the core region of the Pi2 resistance locus for H-74 and H-78
materials (The yellow vertical line area indicates the distribution of SNP sites that are different between them)
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Fig. 1 Phylogenetic tree and analysis of different SNP sites
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Table1 Sequencing primers

51 BT B
LS FEF1(5'—3") K/IMbp
Primer Sequence Expected
name fragment size
Pi2-F1 AAGCCTATGATTGGTTTCT
Pi2-R1 ACTGCCCTTCTTATTGTTC 20%
Pi2-F2 AACAATAAGAAGGGCAGTC
Pi2-R2 GAGGAGGAGATGAAATAGAAT Ha1e
Pi2-F3 AAGGTGGTGGTGCAAGTAC
Pi2-R3 CAATGTTATGGCATCGTTC 2%
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SNP A7 55 J oA A R AR (K] 1C, B 2).
55 593 MR R ILM) 175 /> SNP A7 5 5 H A
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SNP fi7 /5, 73 HI7E 10388566+ 10388841, 10389007+
10389256 1 10389341 bp & E SNP 457, FJHIX
5 ANSNP £ 55 % 1T KASP 519 (35 2).
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a: Material H-74, b: Material containing Pi2 gene, c: Material H-78, d and e: Material without Pi2 gene; 1 and 2 represent two repetitions of the material
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Fig. 2 Sequence alignment analysis of the different sites of Pi2 gene
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Table 2 KASP primers
ST Ho R (5 —3)
Primer name Detection site Sequence
Pi2-C1-F1 A GAAGGTGACCAAGTTCATGCTCAGGTGTCAGAATGGGAGAAATTCTATGAACAA
Pi2-C1-F2 C GAAGGTCGGAGTCAACGGATTCAGGTGTCAGAATGGGAGAAATTCTATGAACAC
Pi2-C1-R A/C TGTCCTTAGTAGGGGAGGAGG
Pi2-C2-F1 C GAAGGTGACCAAGTTCATGCTGTATGATTCAACGATCAAGAGTGGGCAC
Pi2-C2-F2 T GAAGGTCGGAGTCAACGGATTAGTTATGTATTTAAAACACAGCATGGT
Pi2-C2-R C/T CCTGTCTCGAGATTGAAACTGTG
Pi2-C3-F1 T GAAGGTGACCAAGTTCATGCTCATGGGAGTATGTCCTGCAAAACT
Pi2-C3-F2 A GAAGGTCGGAGTCAACGGATTCATGGGAGTATGTCCTGCAAAACA
Pi2-C3-R T/A CAAACTGCATGTGCTAGACTCTTGGGTC
Pi2-C4-F1 G GAAGGTGACCAAGTTCATGCTCATTGGTAAACTACAGGGCCTACAG
Pi2-C4-F2 A GAAGGTCGGAGTCAACGGATTCATTGGTAAACTACAGGGCCTACAA
Pi2-C4-R G/A CACTTGGTAGTGCTGCAATGTATGTGCTC
Pi2-C5-F1 A GAAGGTGACCAAGTTCATGCTCAATGTCTGCATACTCTTCGTTGTATAA
Pi2-C5-F2 G GAAGGTCGGAGTCAACGGATTCAATGTCTGCATACTCTTCGTTGTATAG
Pi2-C5-R A/G AGGCATATTGTGTTAGTTATGCACTTCATTGGGTG
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Primers corresponding to A—E are Pi2-C1, Pi2-C2, Pi2-C3, Pi2-C4 and
Pi2-CS5 respectively

3 KASP 3|#ERE SRR
Fig. 3 Genotyping effects of KASP primers
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Primers corresponding to A—E are Pi2-C1, Pi2-C2, Pi2-C3, Pi2-C4 and
Pi2-C5 respectively
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Fig. 4 KASP genotyping results for control samples

o T/T » A/A e 5[] Blank

y
7 o
00 °

Qo

°
°

5 FAS5I49 Pi2-C3 /N PCR I HUE KASP EE 5
BIER
Fig.5 KASP genotyping results after increasing PCR
cycles by primer Pi2-C3
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A: Pi2 KASP JEF 73 BRI I 5 5L B: SSR ARic #ril 45 R (Marker £ T BB g, K/NA 2000 bp, av ev d KA RAL B 7 BER/ANS b KBRS AH F])
A: KASP genotype detection results for Pi2; B: SSR marker detection results (marker is located in the center of the rubber map, with the size of 2 000 bp,
and the corresponding fragment sizes in areas a, ¢ and d are the same as that in area b)

El6 84 MHIEHEL Pi2-C3 KASP £ FHRICHIIIE
Fig. 6 Verification of Pi2-C3 KASP molecular marker for 84 field samples
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Fig. 7 KASP genotyping results of partial materials of the 593 materials
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Table 3 Pi2 gene detection results and resistance evaluation of materials from the Yangjiang disease nursery in Guangdong

G Pi2 BRI btV ' Pi2 PRI Ptk
Number Pi2 gene detection Resistance evaluation Number Pi2 gene detection Resistance evaluation

J-201 - g 1217 + it
1-202 + Pt J-218 + i
1-203 + it J-219 - it
J-204 + e 1-220 + SRk
J-205 + Bt J-221 - SR
J-206 - Bt 1-222 - SR
J-207 + Pt J-223 - SRET
1-208 + Pt 1-224 + it
J-209 + [=Ei J-225 + it
1210 + AN 1-226 - SR
J-211 + Ei J-227 - ST
1212 - Hp 1-228 - g
1213 + Pt 1-229 - SR
J-214 - Bt 1-230 - SRk
J-215 + Ei J-231 - SR
1-216 + =T J-232 - g
J-233 + Bt J-259 + =
J-234 + e J-260 + [
J-235 - e J-261 + it
J-236 + g J-262 + N
J-237 + i J-263 - g
J-238 + BETN 1-264 - e
J-239 - RRETH J-265 + [
J-240 + Bt 1-266 - i
J-241 + i 1267 - eI
J-242 - fap 1-268 + i
1-243 + e 1-269 + i
J-244 - & 1-270 + it
J-245 + i J-271 - it
1-246 + Ei 1-272 + i
1-247 - [ 1-273 + Bt
J-248 - SRk 1-274 + [
J-249 + Bt 1-275 - it
J-250 + i 1-276 - SR
J-251 - Bt 1277 - ST
J-252 + N J-278 - I
1-253 + [ J-279 - &I
J-254 - i 1-280 - &I
J-255 + [ J-281 - SR
J-256 + =T J-282 - T
1-257 + S 1-283 + i
J-258 - Bt J-284 - T
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