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Analysis of SSR information in pear peel transcriptome

XUE Huabai, YANG Jian, WANG Long, WANG Suke, SU Yanli, ZHANG Huirong, LIU Yue, LI Xiu-
gen’

(Zhengzhou Fruit Research Institute, Chinese Academy of Agricultural Sciences, Zhengzhou 450009, Henan, China)

Abstract: [Objective]Pear (Pyrus spp.) is an economically important fruit tree worldwide. The number
of SSR markers is still quite limited for sake of the increasing needs of researchers. In this study, the
SSR molecular markers were developed for pear genetic research and gene mapping based on the tran-
scriptome data of the mixed fruit peel samples of ‘Mantianhong’ x ‘Hongxiangsu’ hybrid.[Methods]
The MISA software was used to search for the gene sequence to find out the SSR sequence. The prim-
ers were designed using Primer 3 software, and the reference information of the genetic position of the
SSR loci, from which the primers were successfully designed, was defined by using the scaffold infor-
mation containing the SSR markers. [Results] Among 23 863 genes, 2 972 gene sequences contained
3 555 SSRs, accounting for 12.45% of the total number of identified genes. In the SSR of 1-6 base mo-
tifs, the 3 base motif types appeared most frequently, accounting for 63.09% of the total number of the
SSRs, followed by the 2 base and the single base motif types, accounting for 20.14% and 15.22%, re-
spectively. Among the 1 and 2 base motif types, A/T (87.80 %) and AG/CT (84.64%) were dominant;
among the 3 base motif types, the number of AGG/CCT was the largest, only accounting for 23.00%.
Among the 4-6 base motifs, the number of each type was small. Gene GO functional classification
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showed that 2 972 pear fruit peel transcriptome genes containing SSR loci were enriched into 2 644 GO

Term in 3 ontology categories, and the biological processes ontology categories included the most GO
terminology (1 512). A total of 2 911 primer pairs of the SSR loci (81.88%) were successfully designed,
among which 864 SSR loci (2-6 base motif types) were successfully pooled into 17 linkage groups.

[Conclusion]SSRs were successfully identified from the transcriptome gene sequence data of pear peel

and the primers were developed, which can provide markers for researches on pear fingerprint construc-

tion, genetic diversity and molecular marker-assisted breeding.

Key words: Pyrus; RNA-Seq; Transcriptome; SSR
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Table 1 Distribution of SSR with different motif types and repeat numbers in pear skin transcriptome

MK HH Repeats Bit
Motif length/bp 5 6 7 ] 9 10 11 12 13 14 15 =16 Total  Ratio/%
1 0 0 0 0 0 224 98 55 41 26 14 83 541 1522

2 0 198 119 77 58 50 26 26 33 26 8 95 716  20.14

3 1343 484 199 95 51 31 23 6 4 2 2 3 2243 63.09

4 9 2 2 2 0 0 0 0 0 0 0 15 042

5 5 2 0 0 0 0 0 0 0 0 0 7 0.20

6 28 0 4 1 0 0 0 0 0 0 0 33 093
ST Total 1385 686 324 175 109 305 147 87 78 54 24 181 3555

Lt Ratio/% 38.96 19.30 9.11 4.92 3.07 8.58 414 245 2.19 .52 0.68 5.08
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Table 2 The distribution of types of SSR in pear skin transcriptome

SSR 3T it SSR4: 7T B N E Ko
SSR motif Number SSR motif Number SSR motif Number
A/T 475 AATC/ATTG 1 AACGCC/CGTTGG 1
C/G 66 ACAT/ATGT 2 AAGCAG/CTGCTT 1
AC/GT 67 ACTC/AGTG 2 AAGGAG/CCTTCT 5
AG/CT 606 AGCC/CTGG 1 AAGTAG/ACTTCT 1
AT/AT 42 AGGG/CCCT 5 AAGTCC/ACTTGG 1
CG/CG 1 ATCG/ATCG 1 AATCCC/ATTGGG 1
AAC/GTT 116 AATCC/ATTGG 3 AATCTC/AGATTG 1
AAG/CTT 451 AATTC/AATTG 1 AATGCC/ATTGGC 1
AAT/ATT 28 ACGGG/CCCGT 1 AATGGG/ATTCCC 2
ACC/GGT 353 AGAGG/CCTCT 1 ACAGAG/CTCTGT 1
ACG/CGT 94 AGGAT/ATCCT 1 ACCAGC/CTGGTG 1
ACT/AGT 25 AAACGG/CCGTTT 1 ACCATC/ATGGTG 3
AGC/CTG 338 AAAGCC/CTTTGG 1 ACCGAG/CGGTCT 1
AGG/CCT 516 AACAGC/CTGTTG 1 ACCTCC/AGGTGG 4
ATC/ATG 207 AACAGG/CCTGTT 1 ACCTGC/AGGTGC 1
CCG/CGG 115 AACCCC/GGGGTT 1 ACTCCC/AGTGGG 1
AAAG/CTTT 3 AACCTC/AGGTTG 1 AGGCAT/ATGCCT 1
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Fig. 1 GO Terms of genes containing SSRs
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Table 3 Distribution of SSR marker numbers in different

linkage groups

B Fric #R bric 2% E fu
Linkage group Marker number Range of reference map position/cM
LGl 49 0.0~112.4

LG2 71 0.0~130.3

LG3 72 0.9~149.8

LG4 34 0.0~66.4

LG5 66 1.2~161.4

LG6 72 0.0~118.0

LG7 7 25.0~67.7

LG8 49 0.0~103.3

LG9 64 0.2~112.6

LG10 73 0.0~129.8

LGl11 54 0.0~120.9

LG12 46 2.6~127.7

LG13 47 3.7~104.1

LG14 36 0.0~128.8

LG15 105 0.0~174.2

LG16 33 11.2~128.9

LG17 30 10.3~142.3

%1 Unknown 2 003 “F{H Null
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