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Application of one tube nested-PCR on genotyping of SNP
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2.Hanzhong Institute of Agricultural Sciences, Hanzhong, Shaanxi 723000 China)

Abstract: Based on common PCR, nested-PCR technology was developed to specially detect single nucleotide
polymorphism (SNP). In this study, one tube nested—PCR technique was adopted to explore SNPs in four structural genes
of rice, there were Fgr, a rice aroma gene and Pi-ta, Pi9 and Pigm, three rice blast resistance genes. Primers with
effectively marked at targeting SNP sites were designed and four primers were mixed in one tube to amplify DNA
fragments harboring mutation sites. In addition, reaction conditions including primer concentration and PCR program
were optimized to identify different SNP genotypes in one step. Therefore, the one tube nested—PCR provided a feasible
and efficient strategy to analyze SNP genotypes.
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Table1 Primers information
P1(5'-3) P2(5'-3") P3(3'-5") P4(3'-5")
Fgr ATTAGGTTCTGAAGCCGGTG  CTGGTAAAAAGATTATGGCTTCA ATATAAAGTCGACGAGGATAC CAGGATATCACCACAAACTA
Pi-ta TGGTGCTGAAGGGAGAGACT CCGTGGCTTCTATCTTTACCTG AGATACGTAGAAGTTGGACTGAAC GGCATCTTACAACCGGGATT
Pi9 ACACCAAGCAGGCTGTTGTC AGGCTTGAACCCTGCTGGTA GACGAAGTACCTAGTCCTCG GGCATCTTACAACCGGGATT
Pigm GCCGCCATATAACTGCCGGT AACAACACTTCTCTCACAA CTTAAGCTGATTTGAGCTTT CAGTGCTTAGATTAAACATG
2.2 K% SNP LB R AN HMGE 3 SNP(A-T A>T C-T) 8
Indel 11
3 4 5 6 snp o N6e
4 3
Non-Fragrant  GCTAAACATA GTGACTGGAT TAGGTTCTGA AGCCGGTGCT CCTTTGTCAT CACACCCTGG 6120
Fragrant
Non-Fragrant  TGTAGACAAG GTACAGCTAT TCCTCCTGTA ATCATGTATA CCCCATCAAT GGAAATGATA 6180
Fragrant
Non-Fragrant  TTCCTCTCAA TACATGGTTT ATGTTTTCTG TTAGGTTGCA TTTACTGGGA GTTATGAAAC 6240
Fragrant
Non—-Fragrant  TGGTAAAAAG ATTATGG(TT CAGCTGCTCC TATGGTTAAG GTTTGTTTCC AAATTTCTGT 6300
Fragrant [[kTx— Thesk
Non-Fragrant  GGATATTTTT TGTTCTCTTT CTACTAACTC TCTATTATCA ATTCTCAATG TTGTCCTTTT 6360
Fragrant
Non-Fragrant  CTTTTAACTC CTTTACTTTT TAGAATTGTG ATCAAGACAC TTTGAGCATC ATTCTAGTAG 6420
Fragrant
Non-Fragrant  CCAGTTCTAT CCTGTTTCTT ACCTTTTTAT GGTTCGTCTT TTCTTGACAG CCTGTTTCAC 6480
Fragrant skefestoskskeslekstoksk stkelelokeskekesleloksk skefelelekeslketekoksk skelelolekekeksloksk skeletokeskekeielioksk skeletekekeskeiekoksk
Non-Fragrant  TGGAACTTGG TGGAAAAAGT CCTATAGTGG TGTTTGATGA TGTTGATGTT GAAAAAGGTA 6540
Fragrant
E 3 JeEEMETE For EEEWEOREERFTINEIRIE LR
Fig. 3 Results of homology alignment on partial Fgr sequences of fragrant and non-fragrant strains
4 Pi-ta SNP(G—T)
1 SNP(G—T) (GCT) (TCT)
Bryan (1] 1
Resistant TGGGTGGATT GGATCTTTGG TGCTGAAGGG AGAGACTTGG ATGAAGATTT GGCACAACAA 6540
Susceptible
Resistant GATGATCACG GGTATGGTAA TTTCATTCTA TTCCCAGGTT ACAACTTACA AGGATTATTG 6600
Susceptible
Resistant AGCTTCTTTC TTTCTCTGCC GTGGCTTCFA TCTTTACCTG CTATGCATCT TCAACCTGAC 6660
Susceptible skesteskskskskekokok skeketlokeskekeskekok skekekeseokekekek skskokskskokokk T skskskskokskskokoksk  skokskskskokskskokok
Resistant TTGATGATTG TTTGAAACCA ATTTTAATES AAGTTAAATG TTATTGTTGT GACCCTGAAT 6720
Susceptible
Resistant CAGGTTTTGT ATGCTACCGG AATCCTCTTC ACGTCTTCAG AGTAGAGGTA ATTTTGTTTC 6780
Susceptible skestestkslekeskelokok skefelolokekekelolok skelelololkekesleioksk skelelokeskelkekelolok skelelokskekekelokok skeleleokekekeskeioksk
Resistant TTGTCATTTT ACAGTTACAG TTCATCTTCT TAAGGAATTA ATGGGAGGTC CTATATTTTC 6840
Susceptible
Resistant TCGGGTACCT AGAAGGTGTG GTTCCTAGCT TTACCTCCTT AAGAACCGTA GAATGTTGGA 6900
Susceptible skefstestkskekekeiokok skefelolekekekelolok skelelololkeksteiokok skefelolkskelkekeiolok skelelokeskekeskeloksk skelelekekekekeioksk
Resistant CCTAACACTT GGATCAAAGA ACGAAAG 6927
Susceptible

B4 fumt R RmEi R Pi-ta R EME DL HIRF TR EIRME X4 R

Fig. 4 Results of homology alignment on partial Pi-ta sequences of the resistant and susceptible strains
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5 Pi9 Nipponbare 6 SNP SNP
93-11 6
Pi9 Pi9

Pi9 TGCAACCACC ACCAACACCA AGCAGGCTGT TGTCGTCGCC TTCTCCTTGT GCCGTCGGAG 1659
Nipponbare 1658
93-11 1673
Pi9 CGCGCCCACC GGCTGCTCCT CCCGCAGCCG CAGGGCCACG CTGACGACGC CGCTCCTCCC 1719
Nipponbare 1718
93-11 1733
Pi9 GCAGCCGTAG CACCATGCCG ACCACGCCAC TCCTCCCACA GCTGCAAGGC CACTCGCTAC 1779
Nipponbare skekokskokskokokskok skekskskskokskokskok  skokskokskokskskoksk  skekskskokskokskoksk skskokskokskskokskok skekskokskekskoksksk 1778
93-11 1793
Pi9 CTCCTAGTCC CTGGAGGCTT GAACCCTGCT GGﬂKTGCTTC ATGGATCAGG AGCGCCGGTT 1839
Nipponbare skkskokokskskokoksk skokskskokokskskokok skekokskskokokskskok  skekesHCHekskskskok  skskeskokskskskoksksk skkskskokskskekokk [ 838
93-11 FekeHCl 1853
Pi9 AGCAAGCATG GAATCCAAGA ACCGTAGCAA GGGGAAGAAA TTGTCAGGAG CTTCTCCCTC 1899
Nipponbare skekokskokskokokskok skekskoskskokskokskok  skokskokskokskskoksk  skekokskokskokskoksk  skskokskskskskokskok skekskokskekskoksksk [ 898
93-11 1913
Pi9 TAGTTTGACT CCAGCCGGCA GCCACCTCGC CTCTGTTCAG AAGCCACCAA GACAGAGACC 1959
Nipponbare 1958
93-11 skekokskskskokokskok skekskoskskokskokskok skokskokskokskskoksk  skekskskokskokskokok skskokskokskskokskok skekskekskekskeksksk 1973
Pi9 TAAAGCAAGT CCACCAACCT CACATCAAGC AAGTGTCGCA TCAATATTTT TCACAATTTG 2019
Nipponbare 2018
93-11 skekokskskskokokskok skekskoskskokskokskok  skokskokskskskskoksk  skekskskokskokskoksk skekokskokskskokskok skekskokskekskoksksk 2033
Pi9 TAGCAATTTT TTTT-CCTAA TTTTGTCACT GATTGAACCA TTCAACTTGT GATGCACAAT 2078
Nipponbare 2077
93-11 skekokskokskokokskok skekokok Tokskokskok  skokskokskskoskskoksk  skokoskskokskokskoksk  skekokskokskskokskok skekskokskokskoksksk 2093
Pi9 CTGTAGTAAG TGTTCTGTAG GTTTGTTTTC TTATTCTGTG GTGCACTGAT GATGGACATA 2138
Nipponbare 2137
93-11 2153

5 BRI L Pi9 B E LS D I EBRF 5 B BRI b4 R

Fig. 5 Results of homology alignment on partial Pi9 sequences of disease-resistant and disease-susceptible strains
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Fig. 6 Relative marker positions and sequence of Pigm
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Fig. 7 The detection results of Fgr gene with one tube nested—-PCR
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Fig. 8 The detection results of Pi-ta gene with one tube nested-PCR
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Fig.10 Detection resource results via developed Pi9 genetic markers
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Fig.11 Detection resource results via developed Pigm genetic markers
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