
Table S1. Nanopore sequencing summary 
 DGRP379 DGRP732 
Total Reads 878,451 1,195,332 
Total Bases 7.498 Gbp 9.870 Gbp 
Mean Phred Score 15.3 15.8 
Mean Read Length 8,535 bp 8,257 bp 
Median Read Length 4,374 bp 4,657 bp 

 



Figure S1. Nanopore reads length distribution 
The density plots show the distribution of reads lengths for the full nanopore sequence dataset used for each strain. 
 
Figure S2. DGRP732 nanopore genome assembly before and after Hi-C scaffolding. 
The top half of the figure shows the Hi-C contact matrices before and after scaffolding. Lighter shades indicate more 3D 
interactions between genomic regions and darker shades indicate fewer interactions. The red boxes show the location of 
contigs/scaffolds. The bottom half of the figure shows dotplots representing the alignment of the assembly to the D. 
melanogaster iso-1 reference genome before and after scaffolding.  
 
Figure S3. Genome assembly polishing with Pilon 
Uninformative Illumina reads from the Hi-C data (i.e. those that do not include a ligation junction) were used as single-end 
data to correct sequence errors in the nanopore assemblies using the Pilon software package. Pilon was run for 10 
iterations and the number of corrections per iteration is shown for each assembly. 
 
Figure S4. Genomic copy number for TEs showing high strain specificity  
Total copy number is shown for each TE family with >= 50% strain-specific insertions.  
 
Figure S5. Distribution of Transposable elements, large insertions, and piRNA source loci along DGRP732 
chromosome arms. 
The three large chromosomes of D. melanogaster are shown with their missing centromeric sequence represented by 
grey boxes. The chromosome arms were divided into 100kb windows and the number of features per window is shown for 
TE insertions, other large insertion/deletion mutations, and piRNA source loci. 
 
Figure S6. Insertion mutation sequencing coverage for euchromatin versus pericentric heterochromatin. 
We categorized our insertion mutations by whether they reside in euchromatin or pericentromeric heterochromatin and 
then compared sequencing coverage at each insertion for the strain that carried the insertion versus the strain that lacks 
the insertions. For both euchromatin and heterochromatin, we find the expected pattern where the strain with the insertion 
has typical sequencing coverage whereas the strain lacking the insertion has low or zero coverage at that region. 
 
Figures S7-S10. Assessment of TIDAL-fly false negatives and false positives. 
We aligned paired-end Illumina sequences to locations in our assemblies that lack a TE insertion despite one being 
predicted by TIDAL-fly (i.e. potential false positives, Figure S7: DGRP379, Figure S8: DGRP732), as well as locations 
that contained a TE insertion missed by TIDAL-fly (i.e. potential false negatives, Figure S9: DGRP379, Figure S10: 
DGRP732). In each figure, the horizontal black lines show the alignment location of a single paired-end fragment and the 
pink boxes show either the window where TIDAL predicts a TE to be (but it is not present in our assemblies, Figures S7 & 
S8) or the location of a TE that IS present in our assemblies, but was not identified by TIDAL (Figures S9 & S10). All 
paired-end alignments were required to be concordant with at least one mate with mapping quality >= 20. The presence of 
multiple alignments tiled across the pink region is supportive of the assembly rather than the TIDAL prediction. The panels 
highlighted in red do not have tiled read alignments, leading to the possibility that TIDAL is correct, rather than the 
assembly. 
 
Figure S11. Micropia sequence alignment  
A multiple sequence alignment between consensus sequences from the novel micropia-like TE identified in this study and 
the two known micropia elements that it matches in RepBase: a micropia element has that has previously been identified 
in D. melanogaster and a micropia element from D. hydei. Excluding the divergent 5’ and 3’ ends, the novel element is 
72% identical to the D. hydei micropia sequence and 68% identical to the previously described D. melanogaster micropia 
sequence. 
 
Figure S12. piRNA expression variation 
Normalized expression values from piRNA producing loci were calculated for each strain. In the above scatterplot, the 
piRNA loci from DGRP732 were classified based on the expression of the orthologous locus in DGRP379: Up-regulated 
(UPREG) loci show two-fold or greater expression in DGRP732 (versus DGRP379), SIMILAR loci show less than a two-
fold difference in expression, downregulated (DOWNR) loci show two-fold or greater down-regulation in DGRP732 
(versus DGRP379), and INACTIVE loci were not identified as piRNA source loci in DGRP732. 
 
Figure S13. piRNA expression variation: FPKM>=10 threshold 
The same figures as in Figure 7 and Figure S12 are shown here expect a threshold of FPKM>=10 was used to identify 
piRNA loci, rather than FPKM>=1. 
 
 
 
 



Figure S14. Smr gene model with piRNA read coverage 
This figure shows an expanded view of the region in Figure 8, including the gene model of Smr. The intron of Smr shows 
much higher levels of piRNA production in DGRP379 compared to DGRP732 despite there being no major sequence 
differences between the two strains at this location. 
 
Figure S15. Comparative expression of strain-specific genic piRNA loci 
A substantial portion of strain-specific piRNA loci do not overlap TEs, but overlap genes instead. Comparison of 
expression levels of these genes between DGRP379 and 732 shows that there is no association between piRNA 
production from these genes and their mRNA expression level. Gene expression data is from microarrays from whole 
adult females (34). 
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T CACCAAAT T CCGAT T CACT CCGAT T CCGT T GAAT AT ACT GCAT T T GT GACT CCGGAT GGCCAAT ACGAAT T T CT T ACAAT GCCT T T CGGACT CAAAAAT GCGCCT T CCGT T T T T CAAAGAACAGT T AT GCAAGCT T T AGGCAAT CT T GCAT AT T CAT AT GT
CCACCAAAT T CCT AT CCACCCT GAT T CCAT AGAAT ACACT GCAT T T GT GACCCCGGACGGT CAAT AT GAGT T CCT GACCAT GCCGT T CGGACT CAAAAAT GCGCCAT CCGT T T T CCAACGGGCAGT CAT GCGT GCCT T GGGT GACT T GGCCT AT T CAT ACGT

2324
2415
2125

2485
2576
2286

AAT CGT T T ACAT GGACGACAT AAT GGT AGT AT CGCCAACCAAGGAAT T GGCT T T GGAAAGGT T AAAAACT GT T T T GAAT GT T CT T ACAAAGGCT GGT T T T ACCT T T AACCT T GCT AAAT GCAGT T T T CT CAAAACAACGGT T CAGT AT T T AGGCT AT GAAGT
AAT T GT CT AT AT GGACGACAT T AT GAT CGT GT CACCAACCAT T GAAT T AGGGT T GGAAAGAT T GAAAACAGT AT T GAACGT T CT GACAGGGGCT GGAT T CAT CT T CAAT AT CT CT AAAT GT T CT T T T CT GAAAACGAGGGT GCAGT AT T T GGGGT T CGAAGT
GAT T GT T T ACAT GGAT GAT AT CAT GAT CGT GT CACCCACAGT CGAAT T AGGAT T GGAAAGGT T GAAAAT AGT ACT AGACAT T CT CACAGAT GCT AGAT T CAT T T T T AAT GT T AACAAAT GT AGT T T GT T AAAAACAGT CGT T CAAT AT CT GGGAT AT GAGGT

2486
2577
2287

2647
2738
2446

GCGAGCGGGAGAAAT T CGT CCGAAT GT GCGAAAGAT AGCT T CT T T AAGCT CCT T GCCT CCT CCT CAAACT GT CT CCGGCGT T AGACAAT T CAT T GGCT T GGCCT CT T ACT T T CGCAAAT T CGT GT CT GGAT T CT CCCAACT T AT GAAACCAT T GT AT T CACT
GAAAGCAGGCGAGAT T AGGCCAAAT CCACAGAAGACT ACT GCCT T AAGT CT AT T ACCACCT CCGCAGACT GT T T CCGGT T T GCGGCAGT T T AT T GGT CT GGCT T CCT ACT T T CGCAAGT T T GT ACCCGAT T T CGCCAAAAT AAT GAAGCCACT CT AT T CT CT
AAGAGCAGGGGAAAT T CGACCAAACT CGCGAAAGAT T GT T GCGT T AACAT CGT T GC - - ACGCCACAGACGGT T T T T GGT GT ACGGCAGT T T AT T GGT CT T GCAT CCT AT T T T CGCAAAT T CGT ACCCGGAT T CT CT CAAGT CAT AAAGCCGT T GT AT T CCCT

2648
2739
2447

2809
2900
2607

T T CGT CT GGT AGCGGCAAGAT T ACAT GGAGCGCT GAGCT GGAAGAGAT CAGACT T AAAGT T GT GACGAT CCT CACAAAT GAGCCT GCT CT GGT AAT CT T CGACCCGCAAT AT CCT AT T GAGT T GCACACT GAT GCAAGT GCCT GT GGAT AT GGAGCGAT ACT
T ACGT CAGGAAAAGGAAGT AT T GT CT GGGAT GT T GAACT CGAGAAT AT T CGAAAAAAAAT AGT AACT GT CCT T ACGAACAAACCAGT T T T GGT AAT T T T CGACCCACAAT ACCCCAT CGAGT T ACACACT GACGCCAGT T CCT GT GGAT AT GGT GCAAT ACT
AACAT CAGGAAGGGAAAGT T T T GCGT GGACT ACT GAGT T GGAAACGAT T CGCAAGAAAAT T GT GACT AT T CT T ACAAACGAACCAGT T CT GGT AAT AT T CGACCCGCAAT ACCCT AT AGAA - T ACACACCGACGCT AGCT CAAT CGGAT T T GGT GCCAT GCT

2810
2901
2608

2971
3062
2769

T T T GCACCGT AT AGAAAGT AAGCCCCAT GT AAT CGAAT ACT T CAGCAAAACAACT ACCT CT GT T GAAT CT AGAT AT CACT CCT ACGAGCT GGAAACCT T GGCAGT GGT AAAAGCCGT T AAACAT T T T CGCCAT T ACCT AAT T GGCCGT GAGT T CGT T GT CT A
CCT ACACCGT AT T AAT GGT AGT CCT CAT GT GGT GGAAT AT T T CAGCAAAACAACT GCGCCCT CT GAGGCT AAAT AT CACT CAT ACGAGT T GGAAACAT T GGCT GT GGT T GCT T CT GT AAAACACT T T CGT CAT T AT CT GCT T GGGCGACAGT T T GT GGT AT A
T T T ACAT CGAAT T AACAAT AAGCT T CACGT T GT AGAAT AT T T T AGT AAAACAACT T CGCCAGCCGAGT CT AGGT ACCACT CGT AT GAGCT T GAAACT CT GGCAGT AT T T GCAT CCGT T AAACAT T T CCGT CACT ACT T GCT T GGCAGAGAAT T T GT GGT T T A

2972
3063
2770

3133
3224
2931

T ACAGACT GCAAT T CAT T AAAAGCT T CT CGCACAAAAAT AGAT T T AACCCCCAGAGT T CACCGCT GGTGGGCCT ACT T ACAAT CGT T T AAT T T CGAAAT T CAGT AT AGAGAGGGT AAGCGT AT GGCT CAT GT GGAT T T CCT AT CAAGAAAT CCT T T AT CACC
T ACCGAT T GT AAT T CGCT CAAAGCT T CACGGACGAAGAT AGACT T AACACCAAGAGT T CAT CGCT GGTGGGCCT AT CT GCAAT CAT T CAAT T T T GAT AT CCAAT AT AGAGAGGGAAAACGCAT GGCT CAT GCAGACT T CT T T T CCAGGAAT CCAGT T CCT T C
T ACAGAT T GT AACT CGT T AAAGGCAT CGCGAACCAAAAT AGACT T AACT CCT AGAGT T CAT CGCT GGT GGT CT T AT T T ACAAT CT T T CAAGT T T GACAT ACAGT ACAGAGAAGGAAAACGT AT GGCACAT GT CGACT T CT T AT CT AGAAACCCAT T CACT CA

3134
3225
2932

3294
3385
3088

CGAAC - ACAT T T T GT CAAT AAACAAGAT T CCCGAAAAACGAGT AAAT CT GT CT GAAAT T T CAAGT ACT T GGCT T CT T GCT GAGCAACGGT T AGACCT T GAGAT AAT AGAAAT T GT T AACAAAT T GGAGT CAGAT GAAT T AGCCGAAAACT T GGCCAAAACGT
AAAGCCACAACT CGT - GT T AGAAAAAAT CACCGAGAAGCGAGT AAACT T AGCT GAAAT T T CAAGT GAGT GGCT T CT T ACGGAACAGAAACT AGAT CCAGAGAT T GT AGAAAT AGT CAGT AAGCT CCAT T CCAACGAGCAACAAGACGAT T T AAT T AAAT CCT
GAA - - - ACAAT T AAT - T T T GGAAAAAAT T CCCGAGAAGCGAAT AAACAT AGCAGAAAT CT CAAAT AAT T GGT T GT T T GCCGAACAGCAAT T GGACCCGGAT AT T GCT GCCCT T GT CAGT AAACT GAAT T CAAAT GACCT ACT AGACGA - T GAACT AAAACAT

3295
3386
3089

3456
3547
3250

AT GAT T T GCGAAAAGGT GT AT T AT AT CGCAAGGT CCAAAGACGAGGT AGAACAAGT T AT T T ACCAGT T GT ACCCAGAGCT T T CAAAT GGT CAGT AAT T AACCAGGT ACACGAGT CGAT AAT GCAT T T AGGGT GGCAAAAGACACT T GAT AAAGT GT ACCAGT
AT GAT T T AAGGAAAGGT GT CT T ACAT CGCAAGAT T CAAAGAAACAAT AGAACACGT T GT CT ACCGGT GGT GCCACGAACAT T T AGAT GGT CCGT GGT AAAT CAAGT ACACGAGT CAGT T AT GCACCT T GGT T GGCAGAAAACT T T AGACAAGGT T T AT CAAT
AT GAT T T GAGAAAAGGGAT GT T GT T T CGT AAAAT CCAAAAAAAT GGT AAGACACGAT GCT T GCCAGT T GT GCCCCGAAAT T T CAGAT GGT CAGT AGT T AACCAGGT ACAT GAGT CAAT CAT GCACCT T GGT T GGCAAAAAACACT T GACAAAGT T T ACCAAT

3457
3548
3251

3618
3709
3412

AT T AT T GGT T CGCT AAAAT GAACAAGT AT GT T CGAAAAT T T GT T T CAAACT GCAT AACT T GT AGAT CAGT GAAAT CAT CT T CCGGGAAGGT T CAGGCGGAACT T CAT T CCAT T CCGAAGACAAGT AT ACCGT GGCACACCAT CCACAT AGAT AT AACGGGGA
AT T AT T GGT T T CAT AACAT GAAT AAAT AT GT T CGCAAGT T T GT AAACAACT GCAT AACT T GT AGGACT T CCAAGT CGCCT T CT GGGAAAAT ACAAGCT GAGCT CCAT CCAAT CGCGAAGGT GAACAT CCCT T GGCACACT GT T CACAT AGACAT T T CCGGAA
T T T ACT GGT T T GAGAAAAT GAACAAAT AT GT CCGT AAAT AT GT T GACAAT T GT AT AACCT GCAGGACAGCAAAGT CACAT T CCGGCAAAGT T CAAGCAGAAT T ACAT CCT AT ACCAAAGGT T AGCAT CCCT T GGCACACCGT CCAT AT GGACAT T ACT GGCA

3619
3710
3413

3780
3871
3552

AAT T AAGT GGCAAGAGCGAT T T GAAGGAGT AT GT CAT T GT T CAGAT CGAT GCCT AT ACAAAGT T T GT T T AT CT GT AT CACACCT T AAAGAT AGAT GCCGAAAGCT GT GT T AAT GCT AT GAAAT CT T CCAT AT CCT T AT T T GGAGT ACCAGAT CGCAT T AT CG
AGT T GAGCGGCAAAAGCGACCT AAAAGAAT AT GT CAT CGT T CAGAT T GAT GGCT T CACGAAAT T T GT ACACCT GT AT CACACCCT T AAAAT AGACACAGAAAGCT GCGT T AAAGCCT T AAAAGCCT CAAT T GCCCT AT T CGGGAT ACCAAAT CGT AT CAT AG
AAT T AAGT GGT AAAAGT GAT T T AAAGGAAT AT AT CAT T GT T CAAAT T GACAGCT T CACAAAAT T CGT ACACCT GT ACCACA - - - - - - - - - - - - - - - - - - - - - - CT GT AT CAGGGCCAT AAAGT CT T CAACT T CCT T GT T T GGT GCACCAACACGCAT T AT AG

3781
3872
3553

3940
4031
3714

CCGACCAGGGCAGAT GT T T T ACT AGCT CT AAGT T T T CAGAGT T T T GCGT AT CGCAGAAAGT T GAACT T CACT T GAT T GCT ACGGGAAT GAGCCGT GCAAAT GGGCAAGT G - - GAACGGGT GAT GGAAACACT GAAAAAT T T GT T GT CAGT GGT AGAAT CAAG
CT GACCAGGGAAGGT GCT T T T CAAGT T CT CGAT T CT CT GAAT T T T GT T CT T CACAAAAT AT AAAACT T CAT CT AAT T GCAACT GGAGCAAGT CGT GCAAACGGT CAAGT T - - GAGCGT AT T AT GAGT ACGCT CAAAAAT T T GCT AACT GCT GT CGAAT CAAG
CT GAT CAGGGT AGAT GT T T T T CT AGCGGGCAGT T T GCAGAAT T T T GCT GT T CAAAAACCAT AAAACT T CAT T T AAT CGCGACT GGGGCAAGT CGT GCT AAT GGACAAGT T GAGAGCGCGT T AT GAGCACGCT CAAGAACCT AT T AACT GCAGT CGAAT T AAG

3941
4032
3715

4102
4193
3876

T CAACGAT CGT GGCAGGACGCACT T GGCGAAGT CCAACT T GCACT GAAT T GT ACAAT T T CT CGT GCCACT GAT GCAAGT CCGT T AGAAAT GT T AAT T GGT AAACAGGCT CGACCCCT T GGAT T AGT T CCCCCAT GT GAGACCGAAT GT GAAAT AGAT T T GGC
CCAAAGAT CCT GGCAAGAT GCACT CGGCGAGGT T CAGCT T GCAT T AAAT T GCACAGT T AAT CGT T CAACCGAAGCGAGCCCGT T AGAAAT GT T GAT AGGAAAAGAGGCACGACCGAT AGGGT T AAT T CCACCAGT GGACACCGAAAT CGAAAT T GAT T T GAA
CCAAAGGCCCT GGCAAGAT GCT CT CGGCGAGGT GCAGCT AGCT T T AAACT GCACAACAAAT CGGGCAACT GAGGCT AGT CCCT T AGAAAT GT T AAT AGGGAAAGAAGGT CGACCT CT T GGAT T AGT T CCT CCAT T GGACACAGAAT T GGAAGT AGACT T AGA

4103
4194
3877

4264
4355
4038

AACT GT T AGAGCT CAT GCGACAGAAAAT AT GAAT T CCT T AGCGT CT T ACGACAAAT CCCGAT T T GAT AGCAGT AGAGCAGCCGT T GACAAACACCACGT AGGT GACT AT GT GCT AT T GAGGAAT GAAGAAAGACACCAAACT AAGT T AGAT CCGAAAT T CAG
CAGT GT T CGGACT CAT GCCAGT GAT AAGAT GAAGAGT T T GGCT GAT T AT GAT AAACAACGCT T T GACAAAACCAAAGCCAT GGT T GT AAGGCACAAT GT T GGT GACT AT GT T CT GCT AAGAAACGAGGAGAGGCACCAAACGAAAT T AGACCCGAAAT T T AA
CT CCACACGGGCT CGAGCAAGT AGCAGT AT GAAAT CT T T AGCCT T T T ACAACAAAAAT CGAT T T GAT AAGT CCAAGGCCGCCGT T GT AAGACACAGT GT T GGT GACT AT GT CCT T CT CAAGAACGAGGAGAGACACCAGACAAAACT AGACCCAAAAT T CAA

4265
4356
4039

4423
4496
4179

AGGACCGT T T T T GGT AACT GAAGT AT T AGAGGGT GACAGGT AT ACACT AAAGT CGT T GACGAGT AACCGAT CGT T CAAGT AT T GCCAT GAAT CAAT CAAAA - - - T GCCGGAT GCAGAAAT CCCGAAT GAGT T AAACGAGAAT GT AGAGCAAT AGCT GAAAT A
GGGCCCAT T T T T GGT T ACT GAAGT CCT GGAAGGGGACAGGT AT AT GT T AAAGT CGT T AACAAAT AAACGACT T T ACAAGT ACT GT CACGAAGACAT T AGAAGAAT T CCAAAT GGT AAAAT T CCT GAT GAGCT GGAT AT T GA - - - - - - - - - - - - - - - - - - - - -
GGGT CCAT T T T T GGT AGT T AAAGT CCT AGAC nGT GACAGAT ACAT GT T AAAGT CGT T AT CGAGT AAACGAT T AT AT AAAT ACT GT CACGAGGACACAAGAAAAT T T CCAGAGGGAAAT GT GCCCCAT GAGCT GGACAT T GA - - - - - - - - - - - - - - - - - - - - -

4424
4497
4180

4585
4564
4295

T AGAAACAGT T GAAT GAAAAGAAAAGCCCGCCAAT GAGT T CT T T T GT GAACGAGAGAT AT CCGT CT AGGT GAGACGAT GAAT T GT GAGT T AT CCGT CT AGGT GAGACGAT GAAT T GT GAGT T AT CCGT CT AGGT GAGACGAT GAAT T GT CAGT T AT CCGT CA
- - - - - - - - - - - T AAT GAAAAT CAT AGCT T AT CAAAGAAT AT AGT T GAGACT GAGACT GT T CCGT CCAAAT GAGACGAT G - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - GGAT GAAGAT CCAGGCT CGT CAAAT GGT CT GAT AGAAGCAGAGGGT GAACCGT CCAAGT GAGACGAT G - - - - - - - - GT GAGCCGT CCAAGT GAGACGA - - - - - - - - AGGT T AT CCGT CCAAGT GAGACGAT G - - - - - - - - - - - - - - - - - - -

4586
4565
4296

4739
4578
4376

GGT GAGACGAT GAAT T GT GAGT T AT CCGT CCAGGAGAGACGAT GA - - - - - - - - GT T T GGAT T GAAT T AAT AAT CAAGT GT GT GT GAACT GGCGGAAGAT CGAT AT AT AGAAAT CGAT AAAT GAT AAT GT T AAGAT AAGT T GT GAGCT GAT GT AT T ACT GAT C
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - AAT T GGAT T T AT T A - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - GT GAGCCGT CCAAGT GAGACGAT GAT T GT T T CT T T T T GAAT GAAAT T T GGAA - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - GT T T AGT T AA - - - - - - AGAAAAT GT AAAAT CGACA

4740
4579
4377

4901
4596
4479

AAT GGAACT GAAT AT GAAAAT AGAAT AAGT T AT CCCAGCAACAGT GAAAT AAGAGCT GT T T T GT T T CT T CACAGAAT T AAGAT T T AAGAAAT ACACCT GAT AAAGT CAAACT AAT GAAAT T AAAT GT T AT T GAAT AGT GAT GAAAGT AGGT GAT CT T GAT AT
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - T T T T GT T T T AT T T GT AAT - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
AT T T GGGCAAAAT AT T A - - - - - - - - - - - - - - - - - - - - - - - - - T GT AAT AAAACAAGCAT CAT GT T T T AT T T T T GAA - - - - - - - - - - - - - - - - - - ACT T GCAT AGGT GAA - - - - - - - - - - - - - - - - GT T AT T GAAT T GAAT T GAAAGAAAT AT GT T T T CAAAT

4902
4597
4480

5048
4619
4616

CT T GGT AT C - - - - - T CGGT AT CAAAAGCT T ACACGAGGACGT GAAAT GT CAGAAT GGCCGT GT CGT GGCGAAAAT AAT GAGT AT GCGT GT - - - - - AGT CGCT GT T T ACT T CT T CT CCAT GT T CCCT T T GCT AT T AT GCGT GT T CCT AT T T A - - - - - T GAACA
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - T T T T AT - - - - - - - ACAT T GGACAT T CAT T T - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
GT T T T AAT T AAGAAT AAAT GT T AAAAGT T T GT AT GAA - - - - - GAAAT GT T GAACT GAAT AT T T T AT - - - - - - - CAGT T GGAT AT CCGT CT AAGAGAGACGAT T GT T AAT GGT T AT CCGT - - - - - - - - - - - - - T T AAGAGAAACGAT GAT T AT T GGT T GGAT A

5049
4620
4617

5210
4646
4738

CGT GGCGAAAAT AAT GAAT GCGCGT AGT CCGGT T T ACT T CT T CT CCAT GT T CCCT T T GCT AT T AT GCGT GT T CCT AT T T AT T GT CAAT GT GT GAGGAT GAAT AGAT GAAT T AT CT AT GAACGGGAT T T T GCAAAAACGAGAGCGAT AGAGCT GT T GCT GAAC
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - T CT GGCACAAGT T CAT - T T GAAAGT T AA - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
T CCGT CT AAAAGAGACGAT GAAT T AAGT T T GA - - - - - - - - - - - - - - - - - - - - - - - - - AAT CT AT T ACAAAGACAT T T T T AAAGT T AAT GT T T GGCAT AT T ACAGAGGACGT GT C - AAGGT CAGGAT - - - - - - - - - - - - - - GGCCGT GT CGGCGT AGCT GT AT

5211
4647
4739

5370
4691
4784

GT GGCCACT T GCGCT GCT T GGT T AGAAAGGGAAAACT AT AT AAT GAAAAGGGAAT GCCAAAAAT T GAGAAGAGACAAAGCAGGCT GCACGAAACT GGAGT GAGGGCAT T AAT CGT GGAGAAGCCAAAGCAGACGCAAGT GGACT CGT T GACT GCGCACAG - -
GCAAACACT T T GT T GT T T T GT T AAAG - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - T CGCAT AGT GCAAGCACAA - -
GT ACGCACT GT AT T T GAT T GT T CCT G - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - CGT GT T GCGT ACGCGCT GT G

5371

4785

5461

4809

- CT GCAT AAAAT T AT AT AGT AAAAAGAGAT T T GAGCGACGCT GAT AT GGACGGACGGACGGACGCGAGGCCCCT GAT AT T CT T AACCCGACA
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
T GT GT AT T GCT T T GT AT GAGA - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - AT T C - - - - - - - - - - -
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