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ABSTRACT 

The Fiscal Flycatcher, Sigelus silens, is the only representative of a monotypic genus, 

endemic to Southern Africa, and may represent two cryptic species. Here we describe the 

development of thirteen microsatellite markers, and characterize polymorphism for each 

one. We found that all but one of our 13 loci were highly variable, each having five or 

more alleles. This suggests that these markers will have high variability across the species 

range and will be of utility in understanding the extent of gene flow among populations. 

 

Keywords: Africa, Muscicapidae, Passeriformes 

 

 

The Fiscal Flycatcher Sigelus silens is the only representative of a monotypic 

genus, and endemic to Southern Africa. Two subspecies are recognized and paleoclimate 

models suggest that these taxa may have been restricted to distinct refugia in the past 

(Bowie et al. Unpubl. Data), and hence may represent cryptic species. The Fiscal 

Flycatcher is unusual in that it closely mimics the plumage of the Common Fiscal Shrike 

(Lanius collaris) a predatory songbird species widespread across much of southern 

Africa. In order to examine the extent of population structure within the Fiscal 

Flycatcher, and to better understand the population trends and evolutionary history of this 

species, as well as to generate a framework for the comparison of phylogeographic and 
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landscape genetics patterns between the Fiscal Flycatcher and the Common Fiscal Shrike, 

we developed thirteen tetra or penta-nucleotide microsatellite markers. 

Microsatellite enrichment followed the standard protocol of Glenn and Schable 

(2005). Genomic DNA from a single individual was digested with RsaI and XmnI, and 

SuperSNX24 linkers were ligated onto the resulting DNA fragments. Five biotin labeled 

tetranucleotide probes were hybridized to the fragmented DNA: (AAAT)8; (AACT)8; 

(AAGT)8; (ACAT)8; (AGAT)8. The probe-DNA complex was attached to streptavidin-

coated magnetic beads (Dynabeads M-270, Invitrogen) and washed twice with 2X SSC, 

0.1% SDS and four times with 1X SSC, 0.1% SDS at 52
o
C. Enriched fragments were 

separated from the beads through denaturing and standard ethanol precipitation. In total, 

88 colonies were sequenced, 69 of which contained repetitive elements.  

 Enriched fragments that had tetra or penta -nucleotide repeats with at least six but 

preferably eight repeats were selected for additional processing. Primers were designed 

for 18 loci in WebSat (Martins et al. 2009). Each forward primer was 5’ tagged with 

either the HEX or FAM flourophore.  

 We sampled 23 Sigelus silens from South Africa. Blood samples were stored 

frozen in lysis or DMSO/NACK buffer until extraction using the manufacturer’s protocol 

for the DNeasy Kit (Quigen, USA). Loci were PCR-amplified in 10μl reactions 

consisting of 1μl DNA (diluted 1:10), 0.12U of Taq polymerase (Invitrogen), 1μl 

10×PCR buffer, 0.3μl 50mM MgCl2, 0.6μl 10 μg/μL BSA, 0.25μl 10mM dNTPs and 

0.6μl 10mM of each primer. Thermocycling conditions for all markers were: initial 

denaturation at 94
o
C for 3 minutes, then 30 cycles consisting of denaturation at 94

o
C for 

45s, annealing at primer specific temperature for 30s, and extension at 72
o
C for 45s, 



followed by a final 30 minute extension at 72
o
C. Fragments were suspended in 

formamide and analyzed using LIZ500 then genotyped on an ABI-3730. We used 

Genemapper 4.0 (Applied Biosystems, USA) to size and bin the alleles. All individuals 

were PCR-amplified and genotyped twice to ensure marker consistency and repeatability. 

 We assessed repeat motif, number of alleles, size range of alleles, expected and 

observed heterozygosity (with 1000 replicates), and polymorphism information content 

(PIC) in the PopGenKit R package (Paquette 2013). Departures from Hardy-Weinberg 

Equilibrium (HWE) were assessed using the exact test in the pegas R package (Paradis 

2010). Micro-checker was used to check for the presence of null alleles (van Oosterhout 

et al. 2004).  

 Of thirteen microsatellites, twelve were highly variable. Observed heterozygosity 

values ranged from 0.043 to 0.87 and the number of alleles ranged from two to eleven 

(Table 1). PIC values indicate that twelve loci were highly polymorphic with high 

information content (Table 1). The population examined here is in HWE, but the exact 

test suggests that three loci exhibit a departure: SSI2, SSI24, and SSI34. There was no 

evidence for scoring errors, although locus SSI2 had a general excess of homozygous 

individuals, suggesting that it may contain null alleles.  

The microsatellite loci developed and characterized in this study will be of utility 

in assessing the nature of gene flow among populations of this endemic Southern African 

flycatcher, and will provide insight into the effect of landscape features on population 

structure.  
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Locus Genbank 

Accession 

Primer Sequence (5’-3’), 

fluorescent label 

Repeat motif Ta  

(°C) 

Size Range 

   (bp)  

NA HO HE HWE  

(p-value) 

PIC 

SSI 2 

 

KJ580508 F-(FAM)-TTTCTGATTCTTAGGCCACTGA 

R-CTATAAACCACAGCTCCTTCCC 

(ATAG)16 52 147-175 8 0.609 0.834 0.028 0.813 

SSI 6 

 

KJ580509 F-(FAM)-TCTGGTAACTTGACTCTGAAGAATG 

R-GAATAACTGCCCTGTTCCTTTG 

(ATAG)9 59 333-353 6 0.696 0.703 0.264 0.669 

SSI 8 KJ580510 F-(HEX)-AGCCGTGTCTTATAGATGGGAA 

R-AATCACCACTTCTTGCTGAGGT 

(ACAT)14 56 256-274 6 0.739 0.787 0.737 0.754 

SSI 9 

 

KJ580511 F-(FAM)-AGCAGTCATTCTCAGTGGAGGT 

R- CAGCAAGGAACAGGTTACACAC 

(ATCC)13 52 188-224 10 0.87 0.834 0.667 0.813 

SSI 14 

 

KJ580512 F-(FAM)TTTGTATGGCCCTGTCCTTAGT 

R-GCTCTCTTGGTGGAAGTATTGG 

(TATC)9 56 254-274 7 0.783 0.833 0.361 0.811 

SSI 17 

 

KJ580513 F-(HEX)-GCTTGGCTAATCTGAAATGTGA 

R- GTAGGTAGGAAGGACAACTGCC 

(TATC)13 53 285-333 9 0.826 0.832 0.509 0.814 

SSI 20 

 

KJ580514 F-(FAM)-CACCTGGAGAGAAGAAAAGAGAA 

R- TGACTGTTGCTGAAGGCATATAG 

(TATC)10 56 263-271 5 0.696 0.768 0.576 0.726 

SSI 22 

 

KJ580515 F-(HEX)-CTTGGTTCACTCTCAACACCTG 

R-GCAGAATCACAAACACTTGGTC 

(TATC)11 53 154-186 7 0.783 0.809 0.369 0.782 

SSI 24 

 

KJ580516 F-(FAM)-ATTCCCGTCTGTTTCCCTCTA 

R- GCTGTCTGTAGGAGCAGTGAGA 

(ATAG)17 58 206-226 8 0.652 0.813 0.001 0.789 

SSI 29 

 

KJ580517 F-(FAM)-CAACATACCCAGAGCACAGAAA 

R-AGGGCTTGACCTAAGCTGTTAAT 

(TCTA)12 64 372-394 8 0.773 0.823 0.053 0.801 

SSI 33 

 

KJ580518 F-(FAM)-TGAACTCCCACTAATTCAGGGT 

R-GACCTCCGATCTTACAAACTGG 

(ATGG)15 58 320-357 9 0.87 0.837 0.400 0.816 

SSI 34 

 

KJ580519 F-(HEX)-GATGTTTCCCTTCCATCAAAGA 

R-AAGCCACATGGTATCAAAAGGT 

(TACCA)14 53 187-217 11 0.783 0.886 0.024 0.875 

SSI 40 

 

KJ580520 F-(HEX)- GAATCACCATCACTTCAACCAA 

R- CCATCCCAGGAGACAAGAGTAA 

(TATG)6 51 384-392 2 0.043 0.043 1.000 0.042 

 

Table 1. Characteristics of microsatellite loci for Sigelus silens 

Table
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>SSI2 
TTGTTTAAGGCCTAGCTAGCAGAATCACTTTGCTGTAAATTTCTGATTCTTAGGCCACTGAGAGAGAAGAAAT
ATCATCGATAGATAGATAGATAGATAGATAGATAGATAGATAGATAGATAGATAGATAGATAGATAGATAG
ATTTCTAGGAGTCTTTCTGCTTTGAACTCAGAAGGAGGGAAGGAGCTGTGGTTTATAGAACACATGAAGACA
TACAGATTATTTAGAAATGAAAAATAAAAAATTAAGCATTTGAACAATTGAATATTGAAAAATATTTGAAAA
ATACTTTTGGCCTCTGGTGCAATGAAATTTCAGGGGAGAGCTTGCATTGCCTCCAAGCTTAAGGATGTGTGAA
AGTCAATGCATCAAGTGACTCCTGGATGTTGCATCCTTACCCAGTGCACATTCAGAACTTGAAAGTCTGTCAC
TCCCCACCTCATAAATGCAGTTACTGATGTTCCCTTTTTAGGTTTGATCAGTAGCAAGGCTGAGGGGCTATCC
CACAGGCAAAAGATTGAAGTTCATACACCCCTCCTCAATCTCTAGTTTCACAAATATTCATATTCACTTTTCC
TCTAATACCAGTCTGTTCTTTGGCACAAATTTTGGCATTCCCGAACATAATACAGCTATAGAGG 
 
>SSI6   
TGGTAACTTGACTCTGAAGAATGTATAGATAGATAGATAGATAGATAGATAGATAGATAGATAAACTCATAA
AATTATATTAAAAACTCACTAGCTTAAAGGAGTAGTGGTGTTGCAAACTCAAGCAAAGTTAAAGAATGTGGG
AAAAAAGTGGCCCATGGCAGCAACTGAGGCAGGACTTAACACTCATATAATTTTAATTCATTCCCTTAAATTC
AGGATTTGCAATATGGATTTAAATTATGTGATTACATTACTAATTTTTCCCCCAGGAAATAATCACTTCAGTC
CACAACTGAGGTAGATGGTGCTCAACAAAGGAACAGGGCAGTTATTCAGTATTTTTGTTATTCTCACTGTTCA
GAGAGTGGTCCTCCATCTTCCTTAGTTCATATTCACTTCAAAATGTATTTTACAGAACACAGAAATTTAATTT
ACTTGTGGGATAGTCTATTGCACTCCATGGCATAGTATCTGAATAATTCTCAAACATTAATGAATTTATCTTC
AGAACAACTCTTTGGTTCATTTAATTGTAAACCATTTTACAAGTGGGAAGCTGAGGCACAGAGCTAATAAGGT
TAAAAATATCTGTTCATCCTGGGTTTTTCTGAGATGCCAAACACTGTTTCTCCTTACTATTCAGCATCATGCA
ACACTGTATTTGTTCAAGTGT 
 
>SSI8  
TGCTGGAGAGGTCTCTTGTAGGGTTTGCAAAGCAGGTGATAGCTTTTGAATGAAAAGCTCTATACCGGTATAA
AATGTTGTAATATTTTAATTTGTGTTCCTACTGTGTGTCAAGGCATGATCTAACACCATCATGGTTTGTCTAG
GACTTAATGATAGCTGATCTGTGTATTGTGAGGGTAGTTATCCCAAGCCACAGGGCAGGTAGTTGTGCTCTTA
ATGCCCACAACAATTCATGAATAACAAAAATTTTTAAAATTAAAACTACTACTCTTTCTGGTTGCTCAGCTGA
GGTTTTCCCTTTTCTTATTTAGATATTTGTCTCTCTTTCCTACTGAAATAACTTCCTGAAGCCATTGCTTCGAT
TATGTGTTTATTGCTAATAGAAAATGGACGGCATAAGAGCAAAAGATGGAAGTGTTCTGTTTTTTACACTTT
TGTAGTGCTTTCCATTGAAAATACTATCCCAGCTATTCTCAGATGTGGCATTGGGTAGATCTCACAGAATGCA
CACATAAGGTAGTCTACATGCAGTTTTATATCAGCCGTGTCTTATAGATGGGAAAACTAAGGTGGTGGGACAT
ACATACATACATACATACATACATACATACATACATACATACATACATACATACAGCAATGGAGTTTCAGAAC
CAAACAGAAATTCCTGGCTCTTTTGCTCATATTTTTTCAGACCATTAGATCATACCTCTGTAGATAGATAAAT
AGATAAATAGTTAATAGATTAGCATTCTCTCATATGCCATAGGTCCTTAGTTTGAGAGGGACCTCAGCAAGAA
GTGGT 
 
>SSI9  
ACTAGAGATGCTTTATAGACTCTTGATTTGTAAACAATGACAAAGTCCAACAACCACCAGCAAATCCAACACG
TTTTGCCTTTTTAAGGAAAAACACACACACAAAACCATAACTAATGTTGCTGAGTGTCAGCAGTCATTCTCAG
TGGAGGTATCCATCCATCCATCCATCCATCCATCCATCCATCCATCCATCCATCCATCCCCACAGTGGGGGGAA
TGGGCAGCATCCCATGGGAAAAATTTGGAGGAATTGCACCTTGTGATGGTCCATGCCTCTGCCAAGGAGGAGG
AGGGAGAGTTTTCAGAGGTGTGTAACCTGTTCCTTGCTGCCAGGTGTTCCTGAAGCCAGGGGTCATCTCCAGG
CTGGAGAAGCAGCGGGACAAGCTGATATCCCAGAAGATGACTCTGCTCCAGGCTGCCTGCAAGGGCTTCCTCA
GCCGCCAAAAATTCAAGAGACTGAAGGT  
 
>SSI14   
GGTTCAGAAAGCAGGACATTCTGAACCTCATGACTCAGTGGGAGGGTCTTCCTGACAGTTTTGTATGGCCCTG
TCCTTAGTAAATAATCAAGGAAATCTTGTTAAATCACTGTCACATTTACCATTGAATATTAGCTCATGAATTT
TTATTGATACAGCATATGGTGGCTCCTTTCTTGTGAATGAAGATCATCACACTAAGACACAATAGTCTGTCTG
TCTATCTATCTATCTATCTATCTATCTATCTATCTATCTGAAAAAACACAGAAAAAACCCCAGAAGGAATGTT
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GCTGGAGGTATGCCAATACTTCCACCAAGAGAGCATTCTTTGGGAGGAGTGCAGCTCCAAACACCACCTTCAT
TTTGGT 
 
>SSI17   
ACAGCATGGGCTGGGCAGATAGAGCCACTTGGTGGCTTGGCTAATCTGAAATGTGACATTTTATCTATCTATC
TATCTATCTATCTATCTATCTATCTATCTATCTATCTATCTCTCTATAGCATATGAATCAATTACTGGAGTAA
TTTAGATGTGGCAGGTGTTATTTGTGTTTACCATGGAAATCCTGAGGCAAGGAAAGCTAGTGTGCAATTTATT
AATGGTAGAACTGAACAGCTGCTATTTTTTACAATAGTATTAAATATCTTACCAGTATGTGGCCCTTAATAGA
AAACCCACATGAAATGAGATTTCTATCCCTGGGTCTTTAAAAAAGGCAGTTGTCCTTCCTACCTACTGCAGTG
TGAACTGTGCTGCAAACTGGCTACTAGTTTGGTTGAATCATTTTCCTCCTAAACTCCTATCTCACTTTTTGCCT
CTCTGGGATGTAGAGAAAGGGGAATTCTTTGCAGGTAGCTTTGGGAAGCTGTCTGAGAGATTTGAAACGGTT
GTGTAGTGTTTAATGGAATACCAAGCGAGATGTGAATGCTTGGCACCTTGCTTGT 
 
>SSI20   
TTGTTTAAGGCCTAGCTAGCAGAATCACAGCTATTTTTGTTCTGCTAAAATCCAATGTAGATCAAACTGTGAT
TTAAAAATTGTCCATAAATATGGAGCAGCGATATCTTACTGCCATTCTTAAGCCTATATACATGAAGAATTTT
TACATAATGTAACTGTGAAACCCATAAATAGATAAGCATAAACCAGATATACATTAAAAACTACACCTGGAG
AGAAGAAAAGAGAAATGCTATGAAGAAAATAAAGGGATTAATAGAGTAATTTATCTGATAGCTTTCTATATT
TTACCTTCTTCTTTTTCTACTCAAAAGAGATCTATATCTATCTATCTATCTATCTATCTATCTATCTATCTATC
TACACACATGTGTGTGGATATGGATATATCTATATCGTCTATATCTGTACCTAGAAACACACATTTGTGGATA
TGAATATATCTATATGCCTTCAGCAACAGTCACAGAAGCATAAAGTGAATTACATCAGAGCTAAAAGTTTGCT
CTGAAATGCTAAATTTCTAAATATAAAATTTCTGAGTTCATTCCATGAGGAATATTGAGGTTGATTCAAACA
GCTTCAATGTCACAAATGAAAAAGGCACAACTAGAAGTTTCTGCTTGTAATTCTGACTCATCTAATTTATTAT
TTTGTTAATAACCTCTGTCATTAATAATGGTATATGAGCAAAATGATAAAAATCACATTTTGTAGTGCATTT
ACACATGACATTTGTCTCTGCCAAATGGCATATTTATGGCCAATGAAGTAGGAGAAAATAAATATTTCTTGCG
ATAAGTTCGCATAACACTTACTGAAAAAATTACTTCAGCTATGTATTTTCTACATGACTGAAATTTTTTCTGT
GTCTTAGCAATTTTTTGATTTTACAGGAAAATTGCTAAAACATCGCAGGGAGTGCTATTTCCACTATTTTGAA
CTTCACAAAGAAGCTTATAGAAGTTCGTGTGTCAGTAGGACCAAGCAAGGCTGTGAATTGTCTGAGATGTGAG
TCTGAACAGTGTTTAGTCAAGCAAATGAAAATTATGACAATGCAGATGTGACTCCTTTTTATGTGGACAAAAC
AGTATTTTACATCACCCAGTTAGCTCTTTTCTATGGTATACATGCACTATTACATAGTTGCTCATTCACTAAG
TATGATAGAAGTTATTTGAAGGTGATGAGCCACTGACATGAGTTGCTCAACTAAATTGTGTATGCCTCATCCC
TGGAAGTGGTCAGTGCCAGCTTGGATGGGGCCCTGGGGAATTGGCATAAGATGATCTTTAAGGTCCTTTACAG
CCAAAACCTTTCTATGATTCTGTGATATTTATCTTAATCTTTTAACATTTATCATAGCAAGATGCAGTGT 
 
>SSI22   
TTGTTTAAGGCCTAGCTAGCAGAATCTGTTCTGCTCTTGTTGCCATGGGGACAGTTTTGGAATACACTGAAGA
ACAGTTCCACTCTATTTTCAGCATATGCAGCAATGTTCTCAATTCGAAAGGGGCACGTTTCTGCAGTCTCATG
AACTTGAACTGTCCACACTGGCAACTGGTGGGGAAGACTTTTCTTTGGTGTCCATAAATTTAGGGAGAGAAGC
CCTAAGCCTTGGTTCACTCTCAACACCTGTGTTTTGGTAGAACAGCAATCAGGTCAACTCTCCTTGTGCCACAT
CTATCTATCTATCTATCTATCTATCTATCTATCTATCTATCTATCATCTGTTCTGGAACTGTGGCTTTCTTGTC
CTGACCAAGTGTTTGT 
 
>SSI24   
ACCATCCCATGTTTGTCCAGCTGCCTCAGTGCAATTTTTAATACAGAAGTGTGGGAGGACACTTCGATCTGAG
CCACACTTCAATTTGCCATGAGATAGCATGTATTTTTATGTTCATAGATGCAAGAGATAAAGCTCAGCCAAAA
GTCATCCTCTGGCCCCACAGAGTTACCACAGTGGGATCTGATTCCCGTCTGTTTCCCTCTAGACATGTAGAAAT
AGATAGATAGATAGATAGATAGATAGATAGATAGATAGATAGATAGATAGATAGATAGATAGATAGATATG
CCAGATAGAGGAAGGGACAAGAGCTCAGCTCATTCCACATGCAAGTTTGATTACTGCAATTCCTGAGTGTATG
CTGCAGCAGAGAGCCTCTCACTGCTCCTACAGACAGCTGT 
 
>SSI29   



ACAACACCCAAGTGGTGAGTGCAGAGAACAGCAATTCTGACTGAGAGCAGCAATTCTGACTGAGACATGATCC
CACCCAATCCTGGCAAATGGACCTCCCCAGTTCTAACACACATTACAGCAGCATCCTTCTAACTATGAAAATCT
ATTTATTATTAGGTGTAGCCACAAAGAAACATGCAAATATCTTCCATGTGCCTGTATTAAATATTGTTTATTA
ATTTCTTTTTTCATTTAAGGCTTTGGTTTTGTTTTATGGCAGCTAGCAGTATATTTTTCTTTTTAAAATGAGA
ACCACACCAAACAGAGTCACACCGACCCTCAAAGACAATTTGCATGTGCTATAAAAAAGCAGAAATCTTTTTA
TTGGTTAATCATAAATGTAGTATTGTAGGTTTCTGCCTAAAAACAGCTCAACATACCCAGAGCACAGAAAAAA
AAAATCTGAAAAAGAAGAAAGTATGGAAAAAAAGCATATATATGTCCTATATACCTAGGTTATATAGACATA
TATCTATATAACATATAGACATACATATCTATATATCTAGGTAATCTATCTATCTATCTATCTATCTATCTAT
CTATCTATCTATCTATCTACCTCCCCATAACCAGGAAGTAGTGGCTTTTTAAAACTAATTGTCTATTAGAAAG
CCAAACATTTGTAATTCATTAGAAAAGTCCAAAATAGATAATTATTATAAGACCATACAACAGTATTTGATC
AACTATACTAACTCAAATAACACTATTCTGAGACTTTTTAAAGAACATTAACAGCTTAGGTCAAGCCCTGCAA
AATCACCAGGTTACTAAAGGGCTCATCCTATTCTGACACAAAGAAATTCTTGTAACTTGAGATATGTTCCTGC
TTAATTCTTTAACAGGAACATTTCTGTGAAATGCCAGACTGGGTCTGCTGAGCTCCCCACGCTGCCTCATCTGC
TCAGGGGATGTTGAAATGTATTTTATAGGTAAATTGAACTCCACACTGAGCCATGGCATCTCCCTCATCTTTC
TGGTCTCTAACTACTCTGCTGATGTTTCTTTCACATTTTAGCGGTAAGGCCTATGGGACCAGGACCAGGGAAT
GCTTTACTCATAGTGATCCTGAGCAATGAATCATGAATGCTCTGCTCCCAAAAATAATTTAGCATTCCTTGTA
ACAAATGAGAGATCTTCTATTGATTTCAGCAAAGCCTTTCTCCCTCTCTCTTCAGCCTCACTCTGCACTTCTGT
CCAAATACCTGATTGACTGATGCTCCACACATCCCTTCCCACTGGTATGTCATAGCAGAAGAAAGAAACACAG
ATTTTCAAACTAAAAATATGCAAATGAGAACAGCTTTGCCTAGGTCTGCTCAGATTTCTTGAACCTCCTTTTT
TATGGCAGCCTGTATTTTAATTTTTTTTCTGGGGATCGTAAAGCTGAAAAGATTCTGCTAGCTAGGCCTTAAA
CAA 
 
>SSI33   
ACAATACCTGATATCTTCTCTGTTATTGTTGAAGATAAAGCCCACAAGACCCACCCCTGTAAATAAAATCTGT
ATGTCACAAATTAGAGCAAGCAGTTTCTCATTATGAATAATTCGTGTTCCTTCCATGACTTCTCACTGACAGA
ACTTAGAGTTCCTCTGTTTCATTCAAAGAGAAAATGTGTTCAGTCAACTTTCACTGGCTTGAACTCCCACTAA
TTCAGGGTAAGAGCAATGTGAAGCAGAGATCCTGTATCACTCATTCAGTAGTAGGCAGCTCCCAAATGGGAGA
AGCCAAGGTGATTCCAGTTATGTTAAAGCAGCTTCACACTAGAAGATGGATGGATGGATGGATGGATGGATG
GATGGATGGATGGATGGATGGATGGATGGATGGATTGCTCTCCTGACTCCAAGGGTTTCCAAGCACAAGGGCT
GATAAAAACCAAGGATGCAACAATGTTTCTTGAACATTATTTTAAAAGGCTTTTGAGTTGCTTTTTTATTAA
GTAGATCCAGTTTGTAAGATCGGAGGTCAAGATAAATATTTAAAAGTATATATAAATATGTAGCTCCATAGG
AGTTGCTAAAAGCTTCTGCTTCCATCTGCATATGGGCATAGGAATT 
 
>SSI34  
ACAAGGAGTTCTAGTCTGGAAAAGCAGAATGCAATTAGACATTTCTGTGGTTGGCAAAGTGCAGCAAGGACT
AAGCTGGGATATCAAAACACATTGCTGAAGAACAGTGTTGCTTATATCATGTGTGTTATAGGTTTGGATTTA
AAAACCTAAAGGGGATGTTTCCCTTCCATCAAAGAAACTTTCATTGAACATAGATGTGGTAAGTGGCAGCTAA
ATACTTAATATGAAGATTACATACCATACCATACCATACCATACCATACCATACCATACCATACCATACCATA
CCATACCATACCATACCAGTTTGGATTTTTTTCTCTGTAACACAAGGCAGTCAGAACTACCTTTTGATACCAT
GTGGCTTTATTACTTTTAGTTTTACCAGTAGAGGAAAGCACTTAAAAAGCAAACCATAAGATTCCCACAGTGT
CTTTCTGTTTCAAAGGTCTGACTTGGATGAATTGCTGCACTGAAGTGTAATTAATCACTAGCTGTGAGATGGA
ACAAGGGTGGCTGGCATAGCAGATAGAAGAAAAATTGTCTGCAGGATGCACAGATGAATGGGCCATGTCTGG
AGGAGCACTAGTGTTGTCTGTCTTGTTTTCATAACACGAATTGTGTCTCCCTTTTGACTTCATCTCGAGTTCT
AGTAGTTTTCAGGTGATGAGGGAGGCTGTCCCTGCTTTTGCAATCACTGTAACTGATTCTGGCTTTGCAGAAG
AGATAATGGTAAAGAGTAATGGTAGTATTTACTAATCATTTGTCTTTCATTTCATCCTCAGT 
 
>SSI40  
ACCATCACTTCAACCAAGGGACATCTAAGCTGCAATGATCAAGACTCATGGAATGTTGACAGGGTGGTGAGAT
TTTCATTCACTTTCTCTCTTTCTCTCTTTTCCCTTACACGAGTCCTTGGGTGATACTTTTGTGCTTTCACATTA
CAAGGCTTTCATATTATTACTATAGATAATAACAATCAAAACAACTACATACCTGCTTTCCTTTGCAACCAAA
TTGTTCTAAAATAAACCATAATACATTTTTATATATGTGTGTGTGTATATGTATGTATGTATGTATGTATGT



ATTTACAAACATCAGTCATTCAGTGTTGTCTCACTCTAATCCACTCCAAGAAATCTATTAACAAGAACTTGGG
TTACTCTTGTCTCCTGGGATGGATCATGACAAAGCACA 
 




