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!
gatk -- java - options " - Xmx30g" HaplotypeCaller - R $ReferenceO - I $inbam - O 
1_HaploCaller/$outname - ERC GVCF -- min - pruning 1 -- min - dangling - branch - length 1 -
- heterozygosity 0.01 - G StandardAnnotation - G AS_StandardAnnotation -- native -
pair - hmm- threads 4  
!
6%)$&!"#$%&'()$*5!!
!
gatk -- java - options " - Xmx100g" GenomicsDBImport - R $Reference -- genomicsdb -
workspace - path GenDB -- intervals intervals.list -- max- num- interva ls - to - import - in -
parallel 30 -- overwrite - existing - genomicsdb - workspace -- tmp - dir gatktmp $(ls 
1_HaploCaller/*.vcf.gz | sed 's/^/ - V /g' | tr ' \ n' ' ') !
gatk -- java - options " - Xmx100g" GenotypeGVCFs - R $Reference - V gendb://GenDB - O 
oreo_genotype.g.vcf.gz  
!
7)1&#-)$*5!
!
bcftools filter - G 5 - e 'TYPE != "snp" || ALT="*"' - Oz - o 
oreo_genotype_snp_G5.g.vcf.gz oreo_genotype.g.vcf.gz  
bcftools index oreo_genotype_snp_G5.g.vcf.gz  
tabix oreo_genotype_snp_G5.g.vcf.gz !
gatk VariantFiltration \  
  - R $ReferenceO \  
  - V oreo_genotype_snp_G5.g.vcf.gz \  
  - O oreo_nucrawfiltersnps.vcf.gz \  
  -- filter - expression "QD < 2.0 || FS > 10.0 || MQ < 30.0 || MQRankSum < - 2.0 || 
ReadPosRankSum < - 2.0 || SOR > 3.0 || DP > 180.0" \  
  -- filter - name "filter" \  
  -- genotype - filter - expression "DP < 3.0" \  
  -- genotype - filter - name "lowCov" \  
  -- set - filtered - genotype - to - no- call true ! !
bcftools view - e 'FILTER!="PASS"' - Oz - o oreo_nucfiltersnps.vcf.gz  
oreo_nucrawfiltersnps.vcf.gz .gz  
!
,8'1%*#$' !-#9%$.&-:9&)%$!:.)$*!;<=>? !+:.)$*!@:11!.#A:#$9#!0&BC<!D/&/45!
!
raxmlHPC - PTHREADS- AVX2 - s Mitodenovo.aln - x $RANDOM - p $RANDOM - f a - # 200 - n 
Mito - m GTRGAMMA - T 4  
 
,8'1%*#$' !-#9%$.&-:9&)%$!E)&8!;<=>?!:.)$*!/.9#-&/)$0#$&!F)/.!9%--#9&)%$!@%-!GC,!D/&/!+$%&#!&8/&!
8#&#-%H'*%&#.!E#-#!-#0%I#D!:.)$*!J37&%%1.!&%%1.!@)-.&45!
!
raxmlHPC - PTHREADS- AVX2 - s raxml.min4.phy - x $RANDOM - p $RANDOM - f a - # 200 - n 
test - m ASC_GTRGAMMA -- asc - corr=lewis - T 16 .support nuc SNPs.raxml.support_backup  
 
!
!
!
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!
plink2 -- vcf oreo_nucfiltersnps_biallelic_lg.vcf.gz -- indep - pairwise 50 10 0.2 --
out oreo_ldfilter -- allow - extra - chr -- set - all - var - ids @:#  
plink2 -- vcf oreo_nucfiltersnps_biallelic_lg.vcf.gz -- extract 
oreo_ldfilter.prune.in -- make- bed -- out oreo_pruned -- allow - extra - chr -- set - all -
var - ids @:# !
!
;:$!<B>L=NO;P!@%-!MQRST!/$D!,3< 5!
!
plink2 -- pca 20 -- out pruned_pca -- bed oreo_pruned.bed -- bim oreo_pruned.bim --
fam oreo_pruned.fam -- allow - extra - chr  
!
cut - f1 oreo_pruned.bim | sort - u | while read line; do counter=$((counter + 1)); 
echo $line $counter; sed - i "s/${line}/${counter}/g" oreo_pruned.bim ; done  
for k in {1.. 6}; do echo $k ; admixture -- cv oreo_pruned.bed $k > ${k}.o 2> 
${k}.e; done
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"#!1&%&23(! T;H;:=>&S9@BUJ&S"%%! S9@BUJF!'9<L9! 3" M3%&"2&32"#! M"2G2"" ! -*G8$"! 0G!)QJVT=>QQW!)GRG!O:J@B<:J! !! X! !! !! !! !!

"#!1&%&23(! T;H;:=>&S9@BUJ&S"%+! S9@BUJF!'9<L9! 3" M3%&"2&32"#! M"2G2"" ! -*G8$"! 0G!)QJVT=>QQW!)GRG!O:J@B<:J! !! X! !! !! !! !!

"#!1&%&23(! T;H;:=>&S9@BUJ&S"%*! S9@BUJF!'9<L9! 3" M3%&"2&32"#! M"2G2"" ! -*G8$"! 0G!)QJVT=>QQW!)GRG!O:J@B<:J! !! X! !! !! !! !!

"#!1&%&23(! T;H;:=>&SQ9<:J<;&R81"2 ! SQ9<:J<;!,JK ! "+&2+&32"$ ! M$G"33! -+G+$%! 1G!7Y>VY;<:>W!7G!)HJLP>>HW!)GRG!O:J@B<:JW!SG!.><<>H! !! !! X! X! X! X!

"#!1&%&23(! T;H;:=>&SQ9<:J<;&R81#! SQ9<:J<;!,JK ! "+&2+&32"$ ! M$G"33! -+G+$%! 1G!7Y>VY;<:>W!7G!)HJLP>>HW!)GRG!O:J@B<:JW!SG!.><<>H! !! !! X! X! X! !!

"#!1&%&23(! T;H;:=>&SQ9<:J<;&R81%! SQ9<:J<;!,JK ! "+&2+&32"$ ! M$G"33! -+G+$%! 1G!7Y>VY;<:>W!7G!)HJLP>>HW!)GRG!O:J@B<:JW!SG!.><<>H! !! !! X! X! X! !!

"#!1&%&23(! T;H;:=>&SQ9<:J<;&R81+! SQ9<:J<;!,JK ! "+&2+&32"$ ! M$G"33! -+G+$%! 1G!7Y>VY;<:>W!7G!)HJLP>>HW!)GRG!O:J@B<:JW!SG!.><<>H! !! !! X! X! X! !!

"#!1&%&23(! T;H;:=>&SQ9<:J<;&R81* ! SQ9<:J<;!,JK ! "+&2+&32"$ ! M$G"33! -+G+$%! 1G!7Y>VY;<:>W!7G!)HJLP>>HW!)GRG!O:J@B<:JW!SG!.><<>H! !! !! X! X! X! !!

"#!1&%&23(! T;H;:=>&SQ9<:J<;&R8)" ! SQ9<:J<;!,JK ! "+&2+&32"$ ! M$G"33! -+G+$%! 1G!7Y>VY;<:>W!7G!)HJLP>>HW!)GRG!O:J@B<:JW!SG!.><<>H! !! !! X! X! X! X!

"#!1&%&23(! T;H;:=>&SQ9<:J<;&R8)"2 ! SQ9<:J<;!,JK ! "+&2+&32"$ ! M$G"33! -+G+$%! 1G!7Y>VY;<:>W!7G!)HJLP>>HW!)GRG!O:J@B<:JW!SG!.><<>H! !! !! X! X! X! !!

"#!1&%&23(! T;H;:=>&SQ9<:J<;&R8)3 ! SQ9<:J<;!,JK ! "+&2+&32"$ ! M$G"33! -+G+$%! 1G!7Y>VY;<:>W!7G!)HJLP>>HW!)GRG!O:J@B<:JW!SG!.><<>H! !! !! !! X! X! X!

"#!1&%&23(! T;H;:=>&SQ9<:J<;&R8)- ! SQ9<:J<;!,JK ! "+&2+&32"$ ! M$G"33! -+G+$%! 1G!7Y>VY;<:>W!7G!)HJLP>>HW!)GRG!O:J@B<:JW!SG!.><<>H! !! !! X! X! X! !!

"#!1&%&23(! T;H;:=>&SQ9<:J<;&R8)8 ! SQ9<:J<;!,JK ! "+&2+&32"$ ! M$G"33! -+G+$%! 1G!7Y>VY;<:>W!7G!)HJLP>>HW!)GRG!O:J@B<:JW!SG!.><<>H! !! !! !! X! X! !!

"#!1&%&23(! T;H;:=>&SQ9<:J<;&R8)$ ! SQ9<:J<;!,JK ! "+&2+&32"$ ! M$G"33! -+G+$%! 1G!7Y>VY;<:>W!7G!)HJLP>>HW!)GRG!O:J@B<:JW!SG!.><<>H! !! !! X! X! X! !!

"#!1&%&23(! T;H;:=>&SQ9<:J<;&R8)# ! SQ9<:J<;!,JK ! "+&2+&32"$ ! M$G"33! -+G+$%! 1G!7Y>VY;<:>W!7G!)HJLP>>HW!)GRG!O:J@B<:JW!SG!.><<>H! !! !! X! X! X! !!

"#!1&%&23(! T;H;:=>&SQ9<:J<;&R8)%! SQ9<:J<;!,JK ! "+&2+&32"$ ! M$G"33! -+G+$%! 1G!7Y>VY;<:>W!7G!)HJLP>>HW!)GRG!O:J@B<:JW!SG!.><<>H! !! !! X! X! X! !!

"#!1&%&23(! T;H;:=>&SQ9<:J<;&R8)+ ! SQ9<:J<;!,JK ! "+&2+&32"$ ! M$G"33! -+G+$%! 1G!7Y>VY;<:>W!7G!)HJLP>>HW!)GRG!O:J@B<:JW!SG!.><<>H! !! !! X! X! X! !!

"#!1&%&23(! T;H;:=>&SQ9<:J<;&R8)* ! SQ9<:J<;!,JK ! "+&2+&32"$ ! M$G"33! -+G+$%! 1G!7Y>VY;<:>W!7G!)HJLP>>HW!)GRG!O:J@B<:JW!SG!.><<>H! !! !! X! X! X! !!

"#!1&%&23(! T;H;:=>&SQ9<:J<;&R8/" ! SQ9<:J<;!,JK ! "+&2+&32"$ ! M$G"33! -+G+$%! 1G!7Y>VY;<:>W!7G!)HJLP>>HW!)GRG!O:J@B<:JW!SG!.><<>H! !! !! X! X! X! !!

"#!1&%&23(! T;H;:=>&SQ9<:J<;&R8/3 ! SQ9<:J<;!,JK ! "+&2+&32"$ ! M$G"33! -+G+$%! 1G!7Y>VY;<:>W!7G!)HJLP>>HW!)GRG!O:J@B<:JW!SG!.><<>H! !! !! X! X! X! !!

"#!1&%&23(! T;H;:=>&SQ9<:J<;&R8/- ! SQ9<:J<;!,JK ! "+&2+&32"$ ! M$G"33! -+G+$%! 1G!7Y>VY;<:>W!7G!)HJLP>>HW!)GRG!O:J@B<:JW!SG!.><<>H! !! !! X! X! X! !!

"#!1&%&23(! T;H;:=>&SQ9<:J<;&R8/8 ! SQ9<:J<;!,JK ! "+&2+&32"$ ! M$G"33! -+G+$%! 1G!7Y>VY;<:>W!7G!)HJLP>>HW!)GRG!O:J@B<:JW!SG!.><<>H! !! !! X! X! X! !!

"#!1&%&23(! T;H;:=>&SQ9<:J<;&R8/$ ! SQ9<:J<;!,JK ! "+&2+&32"$ ! M$G"33! -+G+$%! 1G!7Y>VY;<:>W!7G!)HJLP>>HW!)GRG!O:J@B<:JW!SG!.><<>H! !! !! X! X! X! !!

"#!1&%&23(! T;H;:=>&SQ9<:J<;&R8/# ! SQ9<:J<;!,JK ! "+&2+&32"$ ! M$G"33! -+G+$%! 1G!7Y>VY;<:>W!7G!)HJLP>>HW!)GRG!O:J@B<:JW!SG!.><<>H! !! !! !! X! X! !!

"#!1&%&23(! T;H;:=>&SQ9<:J<;&R$1"2 ! SQ9<:J<;!,JK ! "+&2+&32"$ ! M$G"33! -+G+$%! 1G!7Y>VY;<:>W!7G!)HJLP>>HW!)GRG!O:J@B<:JW!SG!.><<>H! !! !! X! X! X! !!

"#!1&%&23(! T;H;:=>&SQ9<:J<;&R$)" ! SQ9<:J<;!,JK ! "+&2+&32"$ ! M$G"33! -+G+$%! 1G!7Y>VY;<:>W!7G!)HJLP>>HW!)GRG!O:J@B<:JW!SG!.><<>H! !! !! X! X! X! !!

"#!1&%&23(! T;H;:=>&SQ9<:J<;&R$)"2 ! SQ9<:J<;!,JK ! "+&2+&32"$ ! M$G"33! -+G+$%! 1G!7Y>VY;<:>W!7G!)HJLP>>HW!)GRG!O:J@B<:JW!SG!.><<>H! !! !! !! X! X! !!

"#!1&%&23(! T;H;:=>&SQ9<:J<;&R$)3 ! SQ9<:J<;!,JK ! "+&2+&32"$ ! M$G"33! -+G+$%! 1G!7Y>VY;<:>W!7G!)HJLP>>HW!)GRG!O:J@B<:JW!SG!.><<>H! !! !! !! X! X! !!
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"#!1&%&23(! T;H;:=>&SQ9<:J<;&R$)- ! SQ9<:J<;!,JK ! "+&2+&32"$ ! M$G"33! -+G+$%! 1G!7Y>VY;<:>W!7G!)HJLP>>HW!)GRG!O:J@B<:JW!SG!.><<>H! !! !! X! X! X! !!

"#!1&%&23(! T;H;:=>&SQ9<:J<;&R$)8 ! SQ9<:J<;!,JK ! "+&2+&32"$ ! M$G"33! -+G+$%! 1G!7Y>VY;<:>W!7G!)HJLP>>HW!)GRG!O:J@B<:JW!SG!.><<>H! !! !! X! X! X! !!

"#!1&%&23(! T;H;:=>&SQ9<:J<;&R$)$ ! SQ9<:J<;!,JK ! "+&2+&32"$ ! M$G"33! -+G+$%! 1G!7Y>VY;<:>W!7G!)HJLP>>HW!)GRG!O:J@B<:JW!SG!.><<>H! !! !! X! X! X! !!

"#!1&%&23(! T;H;:=>&SQ9<:J<;&R$)# ! SQ9<:J<;!,JK ! "+&2+&32"$ ! M$G"33! -+G+$%! 1G!7Y>VY;<:>W!7G!)HJLP>>HW!)GRG!O:J@B<:JW!SG!.><<>H! !! !! X! X! X! !!

"#!1&%&23(! T;H;:=>&SQ9<:J<;&R$)%! SQ9<:J<;!,JK ! "+&2+&32"$ ! M$G"33! -+G+$%! 1G!7Y>VY;<:>W!7G!)HJLP>>HW!)GRG!O:J@B<:JW!SG!.><<>H! !! !! X! X! X! !!

"#!1&%&23(! T;H;:=>&SQ9<:J<;&R$)+ ! SQ9<:J<;!,JK ! "+&2+&32"$ ! M$G"33! -+G+$%! 1G!7Y>VY;<:>W!7G!)HJLP>>HW!)GRG!O:J@B<:JW!SG!.><<>H! !! !! X! X! X! !!

"#!1&%&23(! T;H;:=>&SQ9<:J<;&R$)* ! SQ9<:J<;!,JK ! "+&2+&32"$ ! M$G"33! -+G+$%! 1G!7Y>VY;<:>W!7G!)HJLP>>HW!)GRG!O:J@B<:JW!SG!.><<>H! !! !! X! X! X! !!

"#!1&%&23(! T;H;:=>&SQ9<:J<;&R$/" ! SQ9<:J<;!,JK ! "+&2+&32"$ ! M$G"33! -+G+$%! 1G!7Y>VY;<:>W!7G!)HJLP>>HW!)GRG!O:J@B<:JW!SG!.><<>H! !! !! X! X! X! !!

"#!1&%&23(! T;H;:=>&SQ9<:J<;&R$/3 ! SQ9<:J<;!,JK ! "+&2+&32"$ ! M$G"33! -+G+$%! 1G!7Y>VY;<:>W!7G!)HJLP>>HW!)GRG!O:J@B<:JW!SG!.><<>H! !! !! !! X! X! !!

"#!1&%&23(! T;H;:=>&SQ9<:J<;&R$/- ! SQ9<:J<;!,JK ! "+&2+&32"$ ! M$G"33! -+G+$%! 1G!7Y>VY;<:>W!7G!)HJLP>>HW!)GRG!O:J@B<:JW!SG!.><<>H! !! !! X! X! X! !!

"#!1&%&23(! T;H;:=>&SQ9<:J<;&R$/8 ! SQ9<:J<;!,JK ! "+&2+&32"$ ! M$G"33! -+G+$%! 1G!7Y>VY;<:>W!7G!)HJLP>>HW!)GRG!O:J@B<:JW!SG!.><<>H! !! !! X! X! X! !!

"#!1&%&23(! T;H;:=>&SQ9<:J<;&R$/$ ! SQ9<:J<;!,JK ! "+&2+&32"$ ! M$G"33! -+G+$%! 1G!7Y>VY;<:>W!7G!)HJLP>>HW!)GRG!O:J@B<:JW!SG!.><<>H! !! !! X! X! X! !!

"#!1&%&23(! T;H;:=>&SQ9<:J<;&R$/# ! SQ9<:J<;!,JK ! "+&2+&32"$ ! M$G"33! -+G+$%! 1G!7Y>VY;<:>W!7G!)HJLP>>HW!)GRG!O:J@B<:JW!SG!.><<>H! !! !! X! X! X! !!

"#!1&%&23(! T;H;:=>&SQ9<:J<;&R$/%! SQ9<:J<;!,JK ! "+&2+&32"$ ! M$G"33! -+G+$%! 1G!7Y>VY;<:>W!7G!)HJLP>>HW!)GRG!O:J@B<:JW!SG!.><<>H! !! !! X! X! X! !!

"#!1&%&23(! T;H;:=>&SQ9<:J<;&R$/+ ! SQ9<:J<;!,JK ! "+&2+&32"$ ! M$G"33! -+G+$%! 1G!7Y>VY;<:>W!7G!)HJLP>>HW!)GRG!O:J@B<:JW!SG!.><<>H! !! !! X! X! X! !!

"#!1&%&23(! T;H;:=>&OJKPJ=JQJ&O#- ! OJKPJ=JQJF!'9<L9! 3" M3%&"2&32"#! M"2G288! -*G8$- ! 0G!)QJVT=>QQW!)GRG!O:J@B<:J! X! X! X! X! X! !!

"#!1&%&23(! T;H;:=>&OJKPJ=JQJ&O##! OJKPJ=JQJF!'9<L9! 3" M3%&"2&32"#! M"2G288! -*G8$- ! 0G!)QJVT=>QQW!)GRG!O:J@B<:J! X! X! X! X! X! !!

"#!1&%&23(! T;H;:=>&OJKPJ=JQJ&O%"! OJKPJ=JQJF!'9<L9! 3" M3%&"2&32"#! M"2G288! -*G8$- ! 0G!)QJVT=>QQW!)GRG!O:J@B<:J! X! X! X! X! X! !!

"#!1&%&23(! T;H;:=>&OJKPJ=JQJ&O%$! OJKPJ=JQJF!'9<L9! 3" M3%&"2&32"#! M"2G288! -*G8$- ! 0G!)QJVT=>QQW!)GRG!O:J@B<:J! X! X! X! X! X! !!

"#!1&%&23(! T;H;:=>&OJKPJ=JQJ&0-43 ! OJKPJ=JQJF!'9<L9! 2-&2#&32"$ ! M"2G288! -*G8$- ! 1G7Y>VY;<:>! !! !! !! !! !! X!

"#!1&%&23(! T;H;:=>&OJKPJ=JQJ&0-48 ! OJKPJ=JQJF!'9<L9! 2-&2#&32"$ ! M"2G288! -*G8$- ! 1G7Y>VY;<:>! !! !! !! !! !! X!

"#!1&%&23(! T;H;:=>&OJKPJ=JQJ&0-4# ! OJKPJ=JQJF!'9<L9! 2-&2#&32"$ ! M"2G288! -*G8$- ! 1G7Y>VY;<:>! !! !! !! !! !! X!

"#!1&%&23(! T;H;:=>&OJKPJ=JQJ&081#!AZ0[1#E! OJKPJ=JQJF!'9<L9! 2-&2#&32"$ ! M"2G288! -*G8$- ! 1G7Y>VY;<:>! !! X! !! X! !! !!

"#!1&%&23(! T;H;:=>&OJKPJ=JQJ&081%!AZ0[1%E! OJKPJ=JQJF!'9<L9! 2-&2#&32"$ ! M"2G288! -*G8$- ! 1G7Y>VY;<:>! X! X! X! X! !! !!

"#!1&%&23(! T;H;:=>&OJKPJ=JQJ&081*!AZ0[1*E ! OJKPJ=JQJF!'9<L9! 2-&2#&32"$ ! M"2G288! -*G8$- ! 1G7Y>VY;<:>! X! X! X! X! !! !!

"#!1&%&23(! T;H;:=>&OJKPJ=JQJ&08/"!AZ0[/"E ! OJKPJ=JQJF!'9<L9! 2-&2#&32"$ ! M"2G288! -*G8$- ! 1G7Y>VY;<:>! X! X! X! X! !! !!

"#!1&%&23(! T;H;:=>&OJKPJ=JQJ&08/3!AZ0[/3E ! OJKPJ=JQJF!'9<L9! 2-&2#&32"$ ! M"2G288! -*G8$- ! 1G7Y>VY;<:>! X! !! X! X! !! !!

"#!1&%&23(! T;H;:=>&OJKPJ=JQJ&08/8!AZ0[/8E ! OJKPJ=JQJF!'9<L9! 2-&2#&32"$ ! M"2G288! -*G8$- ! 1G7Y>VY;<:>! X! X! X! X! !! !!

"#!1&%&23(! T;H;:=>&6B@JKPJ&--1 ! 6B@JKPJF!'9<L9! "8&2+&32"- ! M"2G2-3! -*G8#! 1G!7Y>VY;<:>W!)GRG!O:J@B<:JW!SG!.><<>H! !! X! !! !! !! !!

"#!1&%&23(! T;H;:=>&6B@JKPJ&--) ! 6B@JKPJF!'9<L9! "8&2+&32"- ! M"2G2-3! -*G8#! 1G!7Y>VY;<:>W!)GRG!O:J@B<:JW!SG!.><<>H! !! X! !! !! !! !!

"#!1&%&23(! T;H;:=>&6B@JKPJ&--/ ! 6B@JKPJF!'9<L9! "8&2+&32"- ! M"2G2-3! -*G8#! 1G!7Y>VY;<:>W!)GRG!O:J@B<:JW!SG!.><<>H! !! X! !! !! !! !!

"#!1&%&23(! T;H;:=>&6B@JKPJ&-8) ! 6B@JKPJF!'9<L9! "8&2+&32"- ! M"2G2-3! -*G8#! 1G!7Y>VY;<:>W!)GRG!O:J@B<:JW!SG!.><<>H! !! X! !! !! !! !!

"#!1&%&23(! T;H;:=>&6B@JKPJ&-8\ ! 6B@JKPJF!'9<L9! "8&2+&32"- ! M"2G2-3! -*G8#! 1G!7Y>VY;<:>W!)GRG!O:J@B<:JW!SG!.><<>H! !! X! !! !! !! !!

"#!1&%&23(! T;H;:=>&6B@JKPJ&83/ ! 6B@JKPJF!'9<L9! "8&2+&32"- ! M"2G2-3! -*G8#! 1G!7Y>VY;<:>W!)GRG!O:J@B<:JW!SG!.><<>H! !! X! !! !! X! !!

"#!1&%&23(! T;H;:=>&6B@JKPJ&8-) ! 6B@JKPJF!'9<L9! "8&2+&32"- ! M"2G2-3! -*G8#! 1G!7Y>VY;<:>W!)GRG!O:J@B<:JW!SG!.><<>H! !! X! !! !! X! !!

"#!1&%&23(! T;H;:=>&6B@JKPJ&8-/ ! 6B@JKPJF!'9<L9! "8&2+&32"- ! M"2G2-3! -*G8#! 1G!7Y>VY;<:>W!)GRG!O:J@B<:JW!SG!.><<>H! !! X! !! !! X! !!

"#!1&%&23(! T;H;:=>&6B@JKPJ&6"%! 6B@JKPJF!'9<L9! 3" M3%&"2&32"#! M"2G2-3! -*G8#! 0G!)QJVT=>QQW!)GRG!O:J@B<:J! X! X! X! X! X! !!

"#!1&%&23(! T;H;:=>&6B@JKPJ&632%! 6B@JKPJF!'9<L9! 3" M3%&"2&32"#! M"2G2-3! -*G8#! 0G!)QJVT=>QQW!)GRG!O:J@B<:J! X! X! X! X! X! !!

"#! 1&%&23(! T;H;:=>&6B@JKPJ&63"2! 6B@JKPJF!'9<L9! 3" M3%&"2&32"#! M"2G2-3! -*G8#! 0G!)QJVT=>QQW!)GRG!O:J@B<:J! X! X! X! X! X! !!
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"#!1&%&23(! T;H;:=>&6B@JKPJ&63"$! 6B@JKPJF!'9<L9! 3" M3%&"2&32"#! M"2G2-3! -*G8#! 0G!)QJVT=>QQW!)GRG!O:J@B<:J! X! X! X! X! X! !!

"#!1&%&23(! T;H;:=>&6B@JKPJ&633! 6B@JKPJF!'9<L9! 3" M3%&"2&32"#! M"2G2-3! -*G8#! 0G!)QJVT=>QQW!)GRG!O:J@B<:J! !! X! !! !! !! !!
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#

!
!
!"#$%&!'( )!!"#$%&'()*+$,)(*-.)/0$*1.-213(42$'55()-4$*3$*1-$678$'/4$)/4-($4'*'2-*29$$
!
!

! "#$%&'(!)"* !

+, ! -!./0 !
1) ! 2!30/0!
)45 ! 2!6/0!
7+ ! -!60/0 !
7+5'89)#: ! -! ;./0 !
5&'<*=>5'89)#: ! -! ;./0 !
?8@(&&<A8BC=&DD! ;!
,* ! 2!3E0/0!
*&( ;)':F%&!,* ! -!6/0 !

!
!
!"#$%&"'()*+&+,%$%&-)./%0"'"$"1'-)*%&)$2%)3456)7%8-"$%9)2$$*-9::(+$;01&<,-=8&1+/"'-$"$<$%=1&(:>)
)
?@9)?<+#8A@%*$2)B)C+&"+'$)D1'0"/%'D%)/"C"/%/)8A)$2%)<'0"#$%&%/)/%*$2)10)'1'B&%0%&%'D%)-+,*#%-=)
!E9)!"-2%&E$&+'/)B)F2&%/B-D+#%/)*BC+#<%)<-"'()!"-2%&G-)HI+D$)5%-$)$1)/%$%D$)-$&+'/)8"+-)
EJK9)E$&+'/J//-K+$"1)B)+",-)$1)%C+#<+$%)72%$2%&)$2%&%)"-)-$&+'/)8"+-)"')$2%)/+$+)
L?9)KLEL+**"'(?<+#"$A) B)K11$)L%+')EM<+&%)10)$2%),+**"'()M<+#"$A)10)$2%)&%+/-)+D&1--)+##)-+,*#%-)
L?K+';E<,9)L+**"'(?<+#"$AK+';E<,5%-$) B)52%)<B8+-%/)NB+**&1I",+$"1')0&1,)$2%)L+''BO2"$'%A)K+';)E<,)5%-$)
01&),+**"'()M<+#"$"%-)
K%+/F1-K+';E<,9)K%+/F1-K+';E<,5%-$)B)$2%)<B8+-%/)NB+**&1I",+$"1')0&1,)$2%)L+''BO2"$'%A)K+';)E<,)5%-$)01&)
$2%)/"-$+'D%)0&1,)$2%)%'/)10)$2%)&%+/)01&)&%+/-)7"$2)$2%)+#$%&'+$%)+##%#%)
@F9)@%*$2).,%+')D1C%&+(%)+D&1--)+##)-+,*#%->)B)+",-)$1)%#","'+$%)-"$%-)7"$2)%ID%--"C%)D1C%&+(%)D+<-%/)8A)+#"(',%'$)
+&$"0+D$-)
F%&B-+,*#%)@F9)@%*$2)*%&)"'/"C"/<+#)-+,*#%).,"'",<,)D1C%&+(%>=)
!
!
!
!
!
!
!
!
!
!
!
!
!
! )



!$ #
#

"#$%&! ' * )! :('22),);'*)3/ $.-2&(*2$,.3< $=)2;.)<)/'/* $>&/;*)3/ $?/'(+2)2 $@9$A.)0)/'( $'/4 $5.-4);*-4 $0.3&5$
<-<B-.21)5 $.-2&(*2$,.3< $=)2;.)<)/'/* $,&/;*)3/ $'/'(+2)2 $3,$!" #$%&%'()C$!" #*+,%-+./0$'/4 $)4-/*),)-4 $1+B.)42$)/ $
*1-$23&*1-./ $('D-2C$&2)/0$*.'4)*)3/'( $<-*1342 $'/4 $0-3<-*.); $<3.513<-*.); $'/'(+2)29 $$
!
! ! C%'>>ADA&<!B(=#F! !
7&'>#(&:&8G> ! 4(ABA8'%!B(=#F! "# !$%&%'()! "# !*+,%-+./0! H=G'%!
! ! ! ! !
IA8&'(!JG('<AGA=8'%K! "# !$%&%'()! 3L! . ! 3E!
! "# !*+,%-+./0! 3! 36! 3M!
! NO@(A<>!J4P!Q!4"K! L! . ! E!
! ! ! ! !
R&=:&G(A$!! "# !$%&%'()! 3S! 3! 3E!
:=(FT=:&G(A$! "# !*+,%-+./0! 3! 36! 3M!
! NO@(A<>!J4P!Q!4"K! M! M! E!
! ! ! ! !

!
!
$
$"#$%&! ' +)$:3..-('*)3/ $3,$*.')*2$E)*1$=)2;.)<)/'/* $>&/;*)3/ $'F-2 $@9$:3..-('*)3/ $3,$*.')*2$E)*1$=)2;.)<)/'/* $
>&/;*)3/ $?F)2$G$2-5'.'*)/0 $!" #*+,%-+./0$,.3< $!" #$%&%'()$)/ $*1-$23&*1-./ $('D-2C$&2)/0$()/-'. $H*.'4)*)3/'(I $
<-'2&.-<-/*29 $
!

H('AG!
! C=((&%'GA=8!UAGT!VQA>!3!

! !
N&'< !WA<GT! 0/X66!
N&'< !I&8BGT! 0/6Y. !
V8'%!DA8!@'>&!%&8BGT! ;0/6S0!
ZO&!%&8BGT! 0/6LS!

[=<O!<&FGT! 0/.0X !
?8G&(!=(@AG'%!UA<GT! 0/3Y. !
*&%\A$!DA8!%&8BGT! 0/3LX!
C'#<'%!DA8!%&8BGT! ;0/3.0 !
C'#<'%!F&<#8$%&!%&8BGT! ;0/33X!
*&$G=('%!DA8!@'>&!%&8BGT! ;0/30X!

)8=#G!%&8BGT! ;0/0E0!

,=(>'%!DA8!@'>&!%&8BGT! ;0/0XE!
C'#<'%!F&<#8$%&!<&FGT!! ;0/0X0!
I=U&( !]'U !%&8BGT! ;0/036!
! !

!
!
!
! !



!%#
#

"#$%&! ' , )! :('22),);'*)3/ $ .-2&(*2$ ,.3< $ =)2;.)<)/'/* $ >&/;*)3/ $ ?/'(+2)2 $ @@)! :('22),);'*)3/ $ .-2&(*2$ ,.3< $
=)2;.)<)/'/* $>&/;*)3/ $?/'(+2)2 $3,$,3&.$535&('*)3/2 $3,$!" #$%&%'()$,.3< $'I $*.'4)*)3/'( $<-'2&.-2 $3,$<3.513(30+$
'/4 $BI$0-3<-*.); $<3.513<-*.); $<-'2&.-29 $$
!

!
!
!!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

!
!
!
"#$%&! ' - )! :3..-('*)3/ $3,$*.')*2$E)*1$=)2;.)<)/'/* $>&/;*)3/ $'F-2 $@@)! :3..-('*)3/ $3,$*.')*2$E)*1$=)2;.)<)/'/* $
>&/;*)3/ $'F-2 $2-5'.'*)/0 $!" #$%&%'()$535&('*)3/2C$&2)/0$()/-'. $H*.'4)*)3/'(I $<-'2&.-<-/*29 $
!

!
!
!

!

! ! C%'>>ADA&<!B(=#F! !

7&'>#(&:&8G> ! 4(ABA8'%!B(=#F! P;7 ! P;^ ! P;" ! P;5 ! H=G'%!

IA8&'(!JG('<AGA=8'%K! 4/ !9=(=BU&!
7%A8B'8=!JP;7K!

63! 6! 0! 0! 6M!

!
4/ !9=(=BU&!^ABA!
JP;^K! 0! .6 ! 0! 0! .6 !

!
4/ !9=(=BU&!
"':@'U'%' !JP;"K! 0! 0! 36! 3! 3M!

! 4/ !9=(=BU&!
5#G':@' !JP;5K!

3! 3! 0! S! Y!

! ! ! ! ! ! !

R&=:&G(A$!!
4/ !9=(=BU&!
7%A8B'8=!JP;7K! 30! 0! 0! 0! 30!

:=(FT=:&G(A$!
4/ !9=(=BU&!^ABA!
JP;^K!

0! E! 3! 0! Y!

! 4/ !9=(=BU&!
"':@'U'%' !JP;"K!

0! 0! .E ! 3! .Y !

!
4/ !9=(=BU&!
5#G':@' !JP;5K! 0! 0! . ! 6E! M0!

! ! ! ! ! ! !

H('AG! C=((&%'GA=8!UAGT!,1 !VQA>!3! C=((&%'GA=8!UAGT!,1 !VQA>!. ! C=((&%'GA=8!UAGT!,1 !VQA>!6!

! ! ! !
V8'%!DA8!@'>&!%&8BGT! 0/3ME! ;0/06L! ;0/0MX!

[=<O!<&FGT! 0/63M! ;0/0L3! 0/3S. !
C'#<'%!DA8!%&8BGT! ;0/0Y0! 0/.Y3 ! 0/E.E!
C'#<'%!F&<#8$%&!<&FGT! 0/MML! ;0/0MY! 0/3XS!
C'#<'%!F&<#8$%&!%&8BGT! 0/0EY! 0/366! ;0/30X!

,=(>'%!DA8!@'>&!%&8BGT! 0/3LY! ;0/0X0! ;0/.SL !
ZO&!%&8BGT! ;0/3YS! 0/M60! 0/.ML!

N&'< !%&8BGT! 0/060! 0/3SM! 0/X00!
N&'< !UA<GT! ;0/360! ;0/03Y! 0/MSL!
?8G&(;=(@AG'%!UA<GT! 0/..L ! 0/MXE! 0/66S!
I=U&( !_'U!%&8BGT! 0/3M3! ;0/0EL! 0/X33!
*&$G=('%!DA8!%&8BGT! 0/6LX! 0/063! 0/3MY!
*&%\A$!DA8!%&8BGT! ;0/0Y0! 0/MS0! 0/3YS!

)8=#G!%&8BGT! 0/03L! 0/66E! 0/63E!
! ! ! !



!" #
#

! !
!"#$%&'() *&!"#"$%&'()$"*+$*,-.(/$0%$123)$.4$"*"'4)&)5 $!"#"$%&'()$60//()70*+$#0$60+($&*$1,770/#&*8$9(:#5$
!
!"#$%&'(&)*+ ,&-"+ .*/-0#&#+ 123#+4*5+

67/-&(089&-("%":+;&/--"-&$+*7$-"/%+123#+"<$-7:&*=+7*'-/$":+
#$/99)-:#+

)%")>*7$9&-("%#*'#>;&/--"-&$>-=>?'"%')'@A$9@=B+ ,1CD+!<0D+'&+ EDFG?DHIJ+

67/-&(089&-("%":+;&/--"-&$+*7$-"/%+123#+"<$-7:&*=+!"#$%&'()*++
K0;%&:D+123#+"<$-7:&*=+K"("%)B0=)("+)*-0+#&("#+

)%")>*7$9&-("%#*'#>;&/--"-&$>-=>*)-:9&-("%@'K0+ L.<MN+.1O + PDQQ?DPQF+

67/-&(089&-("%":+;&/--"-&$+*7$-"/%+123#+N!+'%7*":+ )%")>-:PF>HF>F@?>'%7*":@;&R++ .:R&<(7%"+ HSFD@IIJ+

!
!
! !



!$ #
#

!"#$%&'( ( *$;(),'#)$0%$#<($!=$)#"#&)#&6)>$#()#&*8$%0/$)#"#&)#&6"''4$)&8*&%&6"*#$+(?&"#&0*)$%/0-$(:7(6#(+$8(*(#&6$+&)#"*6($.(#@((*$7"&/)$0%$&*+&?&+,"')5$
!

!" # !$ # !%# &'()#*% # +*#*% # ,#-(./' #

!"#$#%&'(()*+,*&*-*((./01 2 !"#$#%&'((3-45%*5#6*+((789:; 2 !54-#<4=>?((@*"'9-,'$<((A:9: 2 B;C;8/1DDDE/2 ;C;;181E;FF 2 ; 2

!"#$#%&'(()*+,*&*-*((./01 2 !"#$#%&'((3-45%*5#6*+((78G: 2 !54-#<4=>?((@*"'9-,'$<((A:9: 2 B;C;/:/;F/;1 2 ;C;;181/1H1 2 ; 2

!"#$#%&'(()*+,*&*-*((./01 2 !"#$#%&'((3-45%*5#6*+((78G1 2 !54-#<4=>?((@*"'9-,'$<((A:9: 2 B;C;8/1HH1IH 2 ;C;;18E;HE8 2 ; 2

!"#$#%&'(()*+,*&*-*((./01 2 !"#$#%&'((3-45%*5#6*+((789:; 2 !54-#<4=>?((@*"'9-,'$<((A/9/ 2 B;C;8/;D1FDE 2 ;C;;18;DDFE 2 ; 2

!"#$#%&'(()*+,*&*-*((./01 2 !"#$#%&'((3-45%*5#6*+((78G: 2 !54-#<4=>?((@*"'9-,'$<((A/9/ 2 B;C;/:111I:1 2 ;C;;188FFDH2 ; 2

!"#$#%&'(()*+,*&*-*((./01 2 !"#$#%&'((3-45%*5#6*+((78G1 2 !54-#<4=>?((@*"'9-,'$<((A/9/ 2 B;C;8/:;8/;F 2 ;C;;1/E/H 2 ; 2

!"#$#%&'(()*+,*&*-*((./08 2 !"#$#%&'((3-45%*5#6*+((789:; 2 !54-#<4=>?((@*"'9-,'$<((A:9: 2 B;C;:F88:DI 2 ;C;;:D/;:ID 2 ; 2

!"#$#%&'(()*+,*&*-*((./08 2 !"#$#%&'((3-45%*5#6*+((78G: 2 !54-#<4=>?((@*"'9-,'$<((A:9: 2 B;C;;H8F;11/ 2 ;C;;:DDIIEI 2 ;C;;:;H8/DH 2

!"#$#%&'(()*+,*&*-*((./08 2 !"#$#%&'((3-45%*5#6*+((78G1 2 !54-#<4=>?((@*"'9-,'$<((A:9: 2 B;C;:F8/;:/E 2 ;C;;:D8:HHD 2 ; 2

!"#$#%&'(()*+,*&*-*((./08 2 !"#$#%&'((3-45%*5#6*+((789:; 2 !54-#<4=>?((@*"'9-,'$<((A/9/ 2 B;C;:F8IHEHH2 ;C;;:DFI/8/ 2 ; 2

!"#$#%&'(()*+,*&*-*((./08 2 !"#$#%&'((3-45%*5#6*+((78G: 2 !54-#<4=>?((@*"'9-,'$<((A/9/ 2 B;C;;HD8: 2 ;C;;:H88E:8 2 ;C;;;1D;D8 2

!"#$#%&'(()*+,*&*-*((./08 2 !"#$#%&'((3-45%*5#6*+((78G1 2 !54-#<4=>?((@*"'9-,'$<((A/9/ 2 B;C;:FH/E;;I 2 ;C;;:D1;;/H 2 ; 2

!"#$#%&'(()*+,*&*-*((./0D 2 !"#$#%&'((3-45%*5#6*+((789:; 2 !54-#<4=>?((@*"'9-,'$<((A:9: 2 B;C;1DDHH88H2 ;C;;1:F;FFE 2 ; 2

!"#$#%&'(()*+,*&*-*((./0D 2 !"#$#%&'((3-45%*5#6*+((78G: 2 !54-#<4=>?((@*"'9-,'$<((A:9: 2 B;C;:8DEH8DI2 ;C;;1:II:8/ 2 1C8/JB:: 2

!"#$#%&'(()*+,*&*-*((./0D 2 !"#$#%&'((3-45%*5#6*+((78G1 2 !54-#<4=>?((@*"'9-,'$<((A:9: 2 B;C;1DD81IH82 ;C;;1:I1HE8 2 ; 2

!"#$#%&'(()*+,*&*-*((./0D 2 !"#$#%&'((3-45%*5#6*+((789:; 2 !54-#<4=>?((@*"'9-,'$<((A/9/ 2 B;C;1D8F1/FH2 ;C;;118;E;8 2 ; 2

!"#$#%&'(()*+,*&*-*((./0D 2 !"#$#%&'((3-45%*5#6*+((78G: 2 !54-#<4=>?((@*"'9-,'$<((A/9/ 2 B;C;:8D1;FFI 2 ;C;;1:E:/F8 2 1C;HJB:: 2

!"#$#%&'(()*+,*&*-*((./0D 2 !"#$#%&'((3-45%*5#6*+((78G1 2 !54-#<4=>?((@*"'9-,'$<((A/9/ 2 B;C;1DH:/1FH2 ;C;;11;;:I8 2 ; 2

!"#$#%&'(()*+,*&*-*((./01 2 !"#$#%&'((3-45%*5#6*+((789:; 2 !>$#-'K4?((@*"'@>%#5%&'((.10H 2 ;C;8I8F:I8/ 2 ;C;;181/I8 2 ; 2

!"#$#%&'(()*+,*&*-*((./01 2 !"#$#%&'((3-45%*5#6*+((78G: 2 !>$#-'K4?((@*"'@>%#5%&'((.10H 2 ;C;/FFE8HH12 ;C;;1/DH/F8 2 ; 2

!"#$#%&'(()*+,*&*-*((./01 2 !"#$#%&'((3-45%*5#6*+((78G1 2 !>$#-'K4?((@*"'@>%#5%&'((.10H 2 ;C;H;;FF/IF 2 ;C;;18:D;E 2 ; 2

!"#$#%&'(()*+,*&*-*((./01 2 !"#$#%&'((3-45%*5#6*+((789:; 2 !>$#-'K4?((3,>L>54K##-((.D91 2 ;C;8IF18FI/ 2 ;C;;1H8;E8 2 ; 2

!"#$#%&'(()*+,*&*-*((./01 2 !"#$#%&'((3-45%*5#6*+((78G: 2 !>$#-'K4?((3,>L>54K##-((.D91 2 ;C;/FEHEI/E 2 ;C;;18H8DI8 2 ; 2

!"#$#%&'(()*+,*&*-*((./01 2 !"#$#%&'((3-45%*5#6*+((78G1 2 !>$#-'K4?((3,>L>54K##-((.D91 2 ;C;H;;/DEHH 2 ;C;;1H;EH;E 2 ; 2

!"#$#%&'(()*+,*&*-*((./08 2 !"#$#%&'((3-45%*5#6*+((789:; 2 !>$#-'K4?((@*"'@>%#5%&'((.10H 2 ;C;1HHDDH;/2 ;C;;:E881DF 2 ; 2

!"#$#%&'(()*+,*&*-*((./08 2 !"#$#%&'((3-45%*5#6*+((78G: 2 !>$#-'K4?((@*"'@>%#5%&'((.10H 2 ;C;:/ED8FDI 2 ;C;;:F8F1/1 2 1C;;J B:H2

!"#$#%&'(()*+,*&*-*((./08 2 !"#$#%&'((3-45%*5#6*+((78G1 2 !>$#-'K4?((@*"'@>%#5%&'((.10H 2 ;C;1D:FI8E 2 ;C;;:EIFIFF 2 ; 2

!"#$#%&'(()*+,*&*-*((./08 2 !"#$#%&'((3-45%*5#6*+((789:; 2 !>$#-'K4?((3,>L>54K##-((.D91 2 ;C;1HIFI;8F 2 ;C;;:EEH:DF 2 ; 2

!"#$#%&'(()*+,*&*-*((./08 2 !"#$#%&'((3-45%*5#6*+((78G: 2 !>$#-'K4?((3,>L>54K##-((.D91 2 ;C;:8:;;H/F 2 ;C;;:FH8;;H 2 ECEEJB:D2

!"#$#%&'(()*+,*&*-*((./08 2 !"#$#%&'((3-45%*5#6*+((78G1 2 !>$#-'K4?((3,>L>54K##-((.D91 2 ;C;1D1IDHFE2 ;C;;:EE;;8 2 ; 2

!"#$#%&'(()*+,*&*-*((./0D 2 !"#$#%&'((3-45%*5#6*+((789:; 2 !>$#-'K4?((@*"'@>%#5%&'((.10H 2 ;C;/DEE8DEH2 ;C;;18D1DF: 2 ; 2

!"#$#%&'(()*+,*&*-*((./0D 2 !"#$#%&'((3-45%*5#6*+((78G: 2 !>$#-'K4?((@*"'@>%#5%&'((.10H 2 ;C;1H:EFI8E 2 ;C;;1/88II 2 ; 2

!"#$#%&'(()*+,*&*-*((./0D 2 !"#$#%&'((3-45%*5#6*+((78G1 2 !>$#-'K4?((@*"'@>%#5%&'((.10H 2 ;C;/F8I:H8H 2 ;C;;188EH8F2 ; 2

!"#$#%&'(()*+,*&*-*((./0D 2 !"#$#%&'((3-45%*5#6*+((789:; 2 !>$#-'K4?((3,>L>54K##-((.D91 2 ;C;/F:H;D/ 2 ;C;;1H;DFDE2 ; 2

!"#$#%&'(()*+,*&*-*((./0D 2 !"#$#%&'((3-45%*5#6*+((78G: 2 !>$#-'K4?((3,>L>54K##-((.D91 2 ;C;1H1FHDE:2 ;C;;18:D/II 2 ; 2

!"#$#%&'(()*+,*&*-*((./0D 2 !"#$#%&'((3-45%*5#6*+((78G1 2 !>$#-'K4?((3,>L>54K##-((.D91 2 ;C;/F8D/HHF2 ;C;;18E;81I 2 ; 2
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