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Analysis on SSR in Sinoswertia tetraptera Base on RAD-seq
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Abstract We used the restriction-site associated DNA sequencing( RAD-seq) technology to analyze simple
sequence repeats( SSR) information of Sinoswertia tetraptera( Maxiowicz) T.N.Ho S.W. Liu & J. Q. Liu. The
5844 SSR loci with at least 100 bp at two ends were identified using SR search software. The 5339
(91.38%) loci’ s primers were designed successfully. Among which amount of tri-nucleotide SSR loci is the
most( 3323) ; repeat sequence length type number is 17 while repeat motif type number is 227 and type
number of penta-nucleotide motif is the most( 106) . We employed 32 individuals from 4 natural populations of
S. tetraptera to estimate usability and polymorphism of 10 pairs of SSR primers selected randomly from the 5 339
pairs of primers. According to the result of PCR and Polyacrylamide gel electrophoresis four pairs of primers
(ST2 ST3 ST6 and ST10) amplified favorably and showed polymorphism. By the GENEPOP 4.4 the mean

number of alleles of the four loci is 6; these loci do not link to each other( P <0.01) ; these loci deviate from
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HWE( P <0.01) in most populations and have many homozygotes ( observed heterozygosity mean 0. 023)

which due to the cleistogamous pollination mode of S. tetraptera. ST2 and ST6 were successfully amplified in

Halenia elliptica. Our study will offer a SSR dataset in the future based on SSR markers of S. tetraptera.
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Table 1 Information of populations of S. tefraptera and Halenia elliptica

Species Specimen code Locality Latitude(N)  Longitude(E)  Altitade(m) Moo of
S. tetraptera chen2013015 Dingxi 35°00700” 103°5917" 2550 8
S. tetraptera chen2013161 Guoluo 32°51°19” 100°52°54" 3670 8
S. tetraptera chen2014008 Linxia 35°34731" 102°45°50" 1910 8
S. tetraptera chen2014166 Ganzi 32°14721" 100°06724" 3840 8
H. elliptica zhang2014351 Haibei 37°46°50" 101°11°13" 3424 2
H. elliptica zhang2014367 Xining 37°06725" 101°4222" 2650 2
H. elliptica chen2014320 Linzhi 29°14°00" 94°14737" 2970 2
H. elliptica chen2014435 Cuona 27°48728" 91°59730" 3720 2
H. elliptica 7hang2014244 Linxia 35°34°24" 102°46°51" 3139 2
1.4 PCR RAD-Tag 97.68% s
10  SSR ( GC
NN 4) o
PCR : 2.2
20 ul.  PCR 30 ng » pL7! reads  Cd-hit-est
DNA (4 DNA) RAD-tag reads 7
0.9 pL 10 x PCR Buffer 2.0 pL 10 pM reads
0.4 pL 10 mmol » L™" dNTPs 0. 7 pL Taq reads 10 ~400
DNA (5U°+pL™"0.1pL ddH,0 15.5 pL. 1 275 817 reads
PCR Mastercycler pro PCR  ( Eppendorf 7 818 523 reads
) [95°C 5 min; (94°C 30 s; pair reads 5127 265 reads
T, 60s;72°C 60 s) x25;72°C 7 min; 16°C o ] reads ( Cut/Pair)  65.58%
(T, ) o 1.5% 2.3
PCR Velvetopt
( ethidium bromide EB) GelDoc 2000 * 125 bp
( BioRad ) o contig. 93 655 566 bp
PCR 301 821 contig 310
4 32 contig N50 =425 bp. GC
(1 35.83% reads GC 36.12%
PCR reads Burrows—-Wheeler
o PCR 20% alignment tool( BWA) »
EB SAMtools o,
GelDoc 2000 o reads
reads 88.8%: 16. 04; reads
2 98. 56% ; reads
2.1 RAD-seq 4 x 79.63%;
DNA RAD Raw reads SNP
data 2.76G Clean data 2.71G. Phred 252 614 SNP 241 335
20,30 95.54% . Clean data

93.35% 88.0% GC 36. 12%;
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o 2 SSR
2.4 SSR Table 2 Information of SSR sequences in S. tetraptera
SR search contig SSR
SSR type Number Percentage Average
100 bp SSR 5844 ’ ’ ’ " length( bp) Motif type number
5339  SSR . 1167 21.86  14.25 11
Di-nucleotide
91.38% - SSR
. . 3323 62.24 13.31 59
2 SSR Tri-nucleotide
( 3323 ) ( 1167 ) Tetra-nucleotide 360 10.49 17.24 12
(89 ); 200 375 17.25 106
Penta-nucleotide
277 (106
) ( 89 ) Hexa—nucleotide 1.67 25.69 8
( 11 ) 51339 SSR Total 5339 100 — 277
o
17 (12 ~36bp)
3 SSR
( 3) 12bp  SSR 3028 S ,
Table 3 Distribution of the length of SSR sequences loci
71 % 1
SSR 26 %; 6 bp of S. tetraptera
SSR 594 (11.13%); 25 bp -
SSR 127 12.38% ( Length( bp) Number of SSR loci Distribution percentage
5339 SSR 1) o 12 3028 56.71
14 242 4.53
2.5 SSR
15 587 10.99
PCR 10 SSR 16 594 11,13
S. tetraptera 18 260 4.87
20 280 5.24
ST2.ST3.ST6  ST10 4
21 62 1.16
o 4 2 25 0.47
24 134 2.51
4 =25 127 2.38
4 10
Table 4 Characteristics of 10 SSR primers developed for S. fetraptera
Primer sequences Allele size GenBank
Locus Repeat motif . q N T.(C) H, o ’ GenBank accession No.
(5—3) range( bp)
. - F: AAGAAAATAAGGTCCTCCCTCCT o - -
STl (rene R: ATAACCGGGTCACACACATTTAG KY315128
. o F: AGGAAGGGAATCCTCCTATTTTC
ST2 (T6G)6 R: ACCCATTATAAGTGGTGCATGTC 37 0 129 ~ 138 KY315129
< F: TTGAACATGCACTTGACACTTTT
ST3 ('TA) 10 R: CATGTTTTGGAAACCTTGAATTT 54 0 120 ~ 128 KY315130
e F: CCTGAGTTATTTGATCAGCAACC o -
ST4 (GACCCE) 6 R: GATCAAGTAAAATTCCAAGCAGC KY315131
F: TGGATTGTAATTTTAGGGATGTCA
ST5 (AT)16 R: ATATTGCAATTGTTTTGCTTTGC Ky315132
F: GACTACTTGCGAGTAAGCTCGAT
ST6 ( TACA) 8 R: TCAAAGTGTCATAATCCCAAGAGA 55 0.093 149 ~ 189 KY315133
F: TGAAGGCAAACAGAGAGCTAGAG
ST7 (CAY16 R: TCATTGTAATCCCTCTCTGATCG - - - KY315134
. . F: AATGCTTTGCCACTTGAAAATTA o o
ST8 (AAAAC) 6 R: AGTTTCCTGCTATGAACTTGCTG KY315135
. F: TTGCCTTATCATGGTACGAATCT - -
ST9 (TTA) 11 R: GCACACATAGCACATCCTTCATA KY315136
STI0  (TTGTA) 6 F: TICGTATTCTCATTTGTCCATCA 55 0 101 ~131 KY315137

R: TAATGTCGTATTAACAATGCCCC
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