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Development and Application of S-SAP Molecular
Marker for Identification of Apple Sports
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Abstract ; At the present time, the most popular retrotransposon-based molecular marker system is the sequence
specific amplification polymorphism (S-SAP) , which is widely used for phylogenetic analysis. In this study,a new S-
SAP marker system based on Tyl-copia retrotransposon in apple genome were successfully developed. Among 34
primer combinations used to develop the S-SAP marker system,seven of which produced high-quality and reliable
banding patterns. A total of 84 polymorphic bands from 588 amplified bands were detected in 27 delicious sport cul-
tivars, with a polymorphic ratio of 8. 2% and genetic coefficient ranged from 0. 73 to 0. 90. Phylogenetic analysis
showed that the coefficient ranged from 0. 42 to 0.94 for 15 apple sport cultivars,and the variety lines could be dis-
tinguished based on genetic coefficient 0. 80. The available evidences proved S-SAP marker had high level of poly-
morphism in apple accessions and could be efficiently applied to genetic diversity, systematic evolution, and variety
identification researches.
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Table 1 List of 37 apple cultivars used in this study
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Table 2 Primer sequences and adapter primer sequences

tested in S-SAP analysis
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KMt CTAB & it v & DNA, 2% He

4k Name A4 Primer J# 51 Sequence(5'3")
Adapters EcoRI top strand CTCGTAGACTGCGTACC
EcoRl EcoRI bottom strand AATTGGTACGCAGTCTAC
Adapters Msel top strand GACGATGAGTCCTGAG
Msel Msel bottom strand TACTCAGGACTCAT
Primers LTR1 ACGAGGAGGGAATTCTAACAA
LTR LTR2 ATGGGCATTTAATTTCACGAG
Primers E00 GACTGCGTACCAATTC
EcoRl E17 GACTGCGTACCAATTCCG
E22 GACTGCGTACCAATTCGT
E32 GACTGCGTACCAATTCAAC
£33 GACTGCGTACCAATTCAAG
E36 GACTGCGTACCAATTCACC
E37 GACTGCGTACCAATTCACG
E38 GACTGCGTACCAATTCACT
E40 GACTGCGTACCAATTCAGC
E41 GACTGCGTACCAATTCAGG
Primers MO0 GATGAGTCCTGAGTAA
Msel M13 GATGAGTCCTGAGTAAAG
MI18 GATGAGTCCTGAGTAACT
M40 GATGAGTCCTGAGTAAAGC
M45 GATGAGTCCTGAGTAAATG
M47 GATGAGTCCTGAGTAACAA
M59 GATGAGTCCTGAGTAACTA
M70 GATGAGTCCTGAGTAATAC
M78 GATGAGTCCTGAGTAAGTT
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Fig. 1 Electrophoretogram of pre-amplificating detection
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Fig. 2 Electrophoretogram of primer selection
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Table 3 Polymorphic analysis based on S-SAP primer pair

combinations among delicious sport cultivars

g 2B ZBEETR(%)
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GIEZRS)

Primer pairs

Polymorphism

amplified bands polymorphic bands ~ band ratio
LTR1/E33 64 4 6.2
LTR1/E38 98 7 7.1
LTR1/M59 82 9 10.9
LTR1/M78 86 6 6.9
LTR2/E32 107 13 12.1
LTR2/E41 72 1 1.3
LTR2/M45 79 8 10. 1
2k Total 588 48 8.1
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Fig.3 S-SAP electrophoretogram with LTR1/E33

primer combination in 15 apple sports varieties
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Fig.4 Cluster analysis of 15 apple sports used
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Fig.5 Cluster analysis of 27 delicious sport

cultivars used in experimentation by S-SAP
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