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% LIAGenBank+ F#193 9554 #[Citrus sinensis (L.) Osbeck]ESTFHI N iFES, FIH
QualitySNPH# /M i tH 1 521 iF IR £ &1k (single nucleotide polymorphism, SNP) {&iE(
o BE— DR REDIAL s A R P WatCut BT 4047, RILIL P 1254 SNP IR 1 2 &7 41 (cleaved
amplified polymorphic sequences, CAPS) 1, BillBkiE40NCAPSIRIEN ;S5 14, X124 ZHh
FERL P HIAG SFIEEAT 20 B, OIGIE S AR Ic G Rtk . R, SEPkik 7252 A )M B 2% T a] S 80 g in i
FHERRT SR SNP AL, 73 B0 th— 255 A7 5L R4 5+ PCR (allele specific PCR, AS-PCR) 514, LI64™
AN B AR AP T DNABSARHEATPCRY 1Y, 47 347> W) R B IR B Uk BEAT R, TRt 2 ks 1. 4R
7R, A0/NCAPSIRIENL fi P A 26 ML S A EEUIY I 2 A1k, Hr R A8E, WEACAPSHRId. MAh, i&
T SR A LS AL/ A I A S P RIS B 2 & M IAS-PCR I 1Y, TR MELF, WA H THHE S P SNP 4L

Kk MG RIEFIRE RREFRZSTE MU ST SRR PCR

Abstract: The objective of this study was to develop CAPS markers and AS-PCR primers that can be used as molecular
genetic markers in cultivar identification and genetic diversity studies. With the QualitySNP software package, 1 521 putative
single nucleotide polymorphism (SNP) sites were identified among the 93 955 sweet orange [Citrus sinensis (L.) Osbeck]
expressed sequence tags (ESTs) downloaded from the GenBank. Furthermore, those ESTs containing the putative SNP
sites were analysed with WatCut program and 125 putative Cleaved Amplified Polymorphic Sequences (CAPS) sites were
obtained. Forty ESTs with CAPS sites were randomly chosen to design primer pairs, with which PCR amplifications were
performed and then the amplification products were digested with restriction enzymes. Meanwhile, 25 sets of AS-PCR
primers were designed according to other 25 putative SNP that change the deduced amino acid type. Afterwards, 6 citrus
cultivars with different genotypes were used for the validation of each SNP site. As a result, 26 CAPS sites with cleaved
amplified polymorphism among 12 citrus cultivars were identified, all of them can be used as CAPS markers. Furthermore,
fifteen sets of Allele-specific PCR primers with good reproducibility and polymorphism were obtained, which can be applied
for further SNP genotyping in citrus. This study indicated that it is feasible to develop CAPS markers and AS-PCR primers
based on public citrus EST sequences.

Keywords: citrus, expressed sequence tags (EST) , single nucleotide polymorphism (SNP) , cleaved amplified
polymorphic sequences (CAPS) , allele specific PCR
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