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Retrieval of modern human and ancient hominin AHR mMRNA sequences

The modern human aryl hydrocarbon receptor (AHR) reference gene transcript AHR-002 (ENST00000242057.8) was downloaded from the following Ensembl
website, version GRCh38:

http://www.ensembl.org/Homo sapiens/Transcript/Sequence cDNA?db=core;g=ENSG00000106546:r=7:17298622-17346152:t=ENST00000242057%Y

The Altai- (Prufer et al., 2014) and Vindija- (Prufer et al., 2017) Neanderthal, and Denisovan (Meyer et al., 2012) AHR mRNA sequence were retrieved from
the respective chromosome 7 VCF file available online:

Altai: http://cdna.eva.mpg.de/neandertal/altai/AltaiNeandertal/VCF/Y;

Vindija: http://cdna.eva.mpg.de/neandertal/Vindija/VCF/Vindija33.19/Y;

Denisovan: https://bioinf.eva.mpg.de/jbrowse/data/ancient/Y.

Using the Ensemble Data Slicer web tool (http://grch37.ensembl.org/Homo_sapiens/Tools/DataSlicer?) the data subset for the AHR genomic region was
extracted from these VCF files and loaded into Excel. Using the filtering functions of Excel the positions where the ancient hominin AHR genes differs from the
human reference genome, assembly GRCh37/hg19, were filtered out (Table SD1). Supplementary Data SD6 shows an alignment of all sequences studied
here and by Hubbard et al. (2016).

1) All websites referred to were accessed October 16, 2018.
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Table SD1. Differences observed between ancient hominin and modern human reference AHR mRNA sequences

GRCh37/hg19

Modern human

GRCh38/hg38 Neanderthal i
Chromosome 7 | Chromosome 7 dt?SBIP Reference - — Denisovan FL:?nect:gzal Evolutionary details?
Coordinate Coordinate (GRCh38/hg38) Altai Vindija 9
A = derived; unique to modern humans
17298806 17338430 rs7796976 A G G G 5-UTR G = ancestral; conserved in all other sequenced primates
and far beyond
. . T = derived (= Val) and fixed in modern humans
Coding variant _ _ e ; .
17335768 17375392 - T C C C C = ancestral (= Ala); highly conserved, including all
Val381Ala -
sequenced primates
Coding variant G = derived (= Arg); unique to modern humans
17339486 17379110 rs2066853 G A A A Ar 5g5 ALvs A = ancestral (= Lys); conserved in all other sequenced
9 Y primates
17343303 17382927 ) G A A A 3-UTR G = derived, unique to modern humans _
A = ancestral; conserved in all other sequenced primates
CA = ancestral? (gorilla = NA); in modern humans;
C- = derived?; in chimpanzee;
rs770112913 . . . Altai-Neanderthal = C-/CA heterozygote
17345312 17384936 rs75433362 CA C-ICA C-ICA CA 3-UTR Vindija-Neanderthal = C-/CA heterozygote
Denisovan = CA but possibly C-/CA heterozygote
since also 7 [C-] reads out of 41

1) Based on dbSNP, build 151 (see: https://www.ncbi.nIm.nih.gov/SNP/index.html).
2) Data from the “Multiz Alignment of 100 Vertebrate Species” in the human UCSC Genome browser, assembly GRCh38/hg38.
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SD2_AHR_ModernHuman.fas

Synthetic modern human AHR mMRNA sequence studied (FASTA format)

>AHR ModernHumanRef.seq

GCGGCCGCttcgatAGATCTattacaCTGCAGattcageccggtgecgecgecggcggcgggaggcagtggectggggagteececg
tcgacgctctgttccgagagcgtgeccccggaccgceccagctcagaacaggggcagecgtgtagecgaacggaagcectgggag
cagccgggactggtggcccgecgcecccgagctecgcaggecgggaagcaccctggatttaggaagtcccgggagcagegegge
ggcacctccctcacccaaggggccgcggcgacggtcacggggecgecggecgeccaccgtgagcgacccaggccaggattcectaa
atagacggcccaggctcctcctecgecccgggecgectcacctgegggecattgecgegecgectececgecggtgtagacgge
acctgcgccgcecttgectecgecgggtcectececgeccctecgeccaccctcactgegeccaggeccaggcagetcacctgtactgge
gcgggctgcggaagcctgecgtgageccgaggecgttgaggcgecggecgeccacgccactgtececcgagaggacgcaggtggage
gggcgcggcttcgcggaacccggcgccggceccgcecgcagtggteccagectacaccgggttecggggacccggecgecagt
gcccggggagtagcecgceccgecgtcecggectgggcaccATGAACAGCAGCAGCGCCAACATCACCTACGCCAGTCGCAAGCGG
CGGAAGCCGGTGCAGAAAACAGTAAAGCCAATCCCAGCTGAAGGAATCAAGTCAAATCCTTCCAAGCGGCATAGAGACCG
ACTTAATACAGAGTTGGACCGTTTGGCTAGCCTGCTGCCTTTCCCACAAGATGTTATTAATAAGTTGGACAAACTTTCAG
TTCTTAGGCTCAGCGTCAGTTACCTGAGAGCCAAGAGCTTCTTTGATGTTGCATTAAAATCCTCCCCTACTGAAAGAAAC
GGAGGCCAGGATAACTGTAGAGCAGCAAATTTCAGAGAAGGCCTGAACTTACAAGAAGGAGAATTCTTATTACAGGCTCT
GAATGGCTTTGTATTAGTTGTCACTACAGATGCTTTGGTCTTTTATGCTTCTTCTACTATACAAGATTATCTAGGGTTTC
AGCAGTCTGATGTCATACATCAGAGTGTATATGAACTTATCCATACCGAAGACCGAGCTGAATTTCAGCGTCAGCTACAC
TGGGCATTAAATCCTTCTCAGTGTACAGAGTCTGGACAAGGAATTGAAGAAGCCACTGGTCTCCCCCAGACAGTAGTCTG
TTATAACCCAGACCAGATTCCTCCAGAAAACTCTCCTTTAATGGAGAGGTGCTTCATATGTCGTCTAAGGTGTCTGCTGG
ATAATTCATCTGGTTTTCTGGCAATGAATTTCCAAGGGAAGTTAAAGTATCTTCATGGACAGAAAAAGAAAGGGAAAGAT
GGATCAATACTTCCACCTCAGTTGGCTTTGTTTGCGATAGCTACTCCACTTCAGCCACCATCCATACTTGAAATCCGGAC
CAAAAATTTTATCTTTAGAACCAAACACAAACTAGACTTCACACCTATTGGTTGTGATGCCAAAGGAAGAATTGTTTTAG
GATATACTGAAGCAGAGCTGTGCACGAGAGGCTCAGGTTATCAGTTTATTCATGCAGCTGATATGCTTTATTGTGCCGAG
TCCCATATCCGAATGATTAAGACTGGAGAAAGTGGCATGATAGTTTTCCGGCTTCTTACAAAAAACAACCGATGGACTTG
GGTCCAGTCTAATGCACGCCTGCTTTATAAAAATGGAAGACCAGATTATATCATTGTAACTCAGAGACCACTAACAGATG



AGGAAGGAACAGAGCATTTACGAAAACGAAATACGAAGTTGCCTTTTATGTTTACCACTGGAGAAGCTGTGTTGTATGAG
GCAACCAACCCTTTTCCTGCCATAATGGATCCCTTACCACTAAGGACTAAAAATGGCACTAGTGGAAAAGACTCTGCTAC
CACATCCACTCTAAGCAAGGACTCTCTCAATCCTAGTTCCCTCCTGGCTGCCATGATGCAACAAGATGAGTCTATTTATC
TCTATCCTGCTTCAAGTACTTCAAGTACTGCACCTTTTGAAAACAACTTTTTCAACGAATCTATGAATGAATGCAGAAAT
TGGCAAGATAATACTGCACCGATGGGAAATGATACTATCCTGAAACATGAGCAAATTGACCAGCCTCAGGATGTGAACTC
ATTTGCTGGAGGTCACCCAGGGCTCTTTCAAGATAGTAAAAACAGTGACTTGTACAGCATAATGAAAAACCTAGGCATTG
ATTTTGAAGACATCAGACACATGCAGAATGAAAAATTTTTCAGAAATGATTTTTCTGGTGAGGTTGACTTCAGAGACATT
GACTTAACGGATGAAATCCTGACGTATGTCCAAGATTCTTTAAGTAAGTCTCCCTTCATACCTTCAGATTATCAACAGCA
ACAGTCCTTGGCTCTGAACTCAAGCTGTATGGTACAGGAACACCTACATCTAGAACAGCAACAGCAACATCACCAAAAGC
AAGTAGTAGTGGAGCCACAGCAACAGCTGTGTCAGAAGATGAAGCACATGCAAGTTAATGGCATGTTTGAAAATTGGAAC
TCTAACCAATTCGTGCCTTTCAATTGTCCACAGCAAGACCCACAACAATATAATGTCTTTACAGACTTACATGGGATCAG
TCAAGAGTTCCCCTACAAATCTGAAATGGATTCTATGCCTTATACACAGAACTTTATTTCCTGTAATCAGCCTGTATTAC
CACAACATTCCAAATGTACAGAGCTGGACTACCCTATGGGGAGTTTTGAACCATCCCCATACCCCACTACTTCTAGTTTA
GAAGATTTTGTCACTTGTTTACAACTTCCTGAAAACCAAAAGCATGGATTAAATCCACAGTCAGCCATAATAACTCCTCA
GACATGTTATGCTGGGGCCGTGTCGATGTATCAGTGCCAGCCAGAACCTCAGCACACCCACGTGGGTCAGATGCAGTACA
ATCCAGTACTGCCAGGCCAACAGGCATTTTTAAACAAGTTTCAGAATGGAGTTTTAAATGAAACATATCCAGCTGAATTA
AATAACATAAATAACACTCAGACTACCACACATCTTCAGCCACTTCATCATCCGTCAGAAGCCAGACCTTTTCCTGATTT
GACATCCAGTGGATTCCTGTAAttccaagcccaattttgaccctggtttttggattaaattagtttgtgaaggattatgg
aaaaataaaactgtcactgttggacgtcagcaagttcacatggaggcattgatgcatgctattcacaattattccaaacc
aaattttaatttttgcttttagaaaagggagtttaaaaatggtatcaaaattacatatactacagtcaagatagaaaggg
tgctgccacggagtggtgaggtaccgtctacatttcacattattctgggcaccacaaaatatacaaaactttatcaggga
aactaagattcttttaaattagaaaatattctctatttgaattatttctgtcacagtaaaaataaaatactttgagtttt
gagctactggattcttattagttccccaaatacaaagttagagaactaaactagtttttcctatcatgttaacctectget
tttatctcagatgttaaaataaatggtttggtgctttttataaaaagataatctcagtgectttcecctecttcactgtttea
tctaagtgcctcacatttttttctacctataacactctaggatgtatattttatataaagtattctttttcttttttaaa
ttaatatctttctgcacacaaatattatttgtgtttcctaaatccaaccattttcattaattcaggcatattttaactcece
actgcttacctactttcttcaggtaaagggcaaataatgatcgaaaaaataattatttattacataatttagttgtttct
agactataaatgttgctatgtgccttatgttgaaaaaatttaaaagtaaaatgtctttccaaattatttcttaattatta
taaaaatattaagacaatagcacttaaattcctcaacagtgttttcagaagaaataaatataccactctttacctttatt
gatatctccatgatgatagttgaatgttgcaatgtgaaaaatctgctgttaactgcaaccttgtttattaaattgcaaga
agctttatttctagctttttaattaagcaaagcacccatttcaatgtgtataaattgtctttaaaaactgttttagacct
ataatccttgataatatattgtgttgactttataaatttcgcttcttagaacagtggaaactatgtgtttttctcatatt
tgaggagtgttaagattgcagatagcaaggtttggtgcaaagtattgtaatgagtgaattgaatggtgcattgtatagat
ataatgaacaaaattatttgtaagatatttgcagtttttcattttaaaaagtccataccttatatatgcacttaatttgt
tggggctttacatactttatcaatgtgtctttctaagaaatcaagtaatgaatccaactgcttaaagttggtattaataa
aaagacaaccacatagttcgtttaccttcaaactttaggtttttttaatgatatactgatcttcattaccaataggcaaa
ttaatcaccctaccaactttactgtcctaacatggtttaaaagaaaaaatgacaccatcttttattettttttttttttt
tttttgagagagagtcttactctgccgecccaaactggagtgcagtggcacaatcttggctcactgcaacctctacctect



gggttcaagtgattctcttgcctcagcctecccgagttgectgggattacaggcatgtgeccaccatgecccagctaatttttg
tatttttagtagaaacgggtttcaccatgttggccagactggtctcaaactcctgacctcaggtgagectcecccaccttgg
cctcccaaagtgctgggattacaggcgtgagccactgcattcagectettettttectttagatatgagagctgaagagett
agacacattttgcatgtattatttgaaaatctgatggaatcccaaactgagatgtattaaaatacaatttttggccgggt
gcagtggctcacgcctgtaatcccagcacttggggagggcgaggagggtggatcacgaggtcaagagatggagaccatcecc
tgaccaacatggtgaaaccctgtctctactaaaaatacagaaattagctgggcatggtggcgtgagecctgtagtectage
tactcaggaggctgaggcaggagaatagcctgaacctgggaatcggaggttgcagagccaagatcgecccactgecactece
agcctggcaatagaccgagactccgtctccaaaaaaaaaaaaaatacaatttttatttecttttactttttttagtaagtt
aatgtatataaaaatggcttcggacaaaatatctctgagttctgtgtattttcagtcaaaactttaaacctgtagaatca
atttaagtgttggaaaaaatttgtctgaaacatttcataatttgtttccagcatgaggtatctaaggatttagaccagag
gtctagattaatactctatttttacatttaaaccttttattataagtcttacataaaccatttttgttactctcttccac
atgttactggataaattgtttagtggaaaataggctttttaatcatgaatatgatgacaatcagttatacagttataaaa
ttaaaagtttgaaaagcaatattgtatatttttatctatataaaataactaaaatgtatctaagaataataaaatcacgt
taaaccaaatacacgtttgtctgtattgttaagtgccaaacaaaggatacttagtgcactgctacattgtgggatttatt
tctagatgatgtgcacatctaaggatatggatgtgtctaatttagtcttttcctgtaccaggtttttcttacaatacctg
aagacttaccagtattctagtgtattatgaagctttcaacattactatgcacaaactagtgtttttcgatgttactaaat
tttaggtaaatgctttcatggcttttttcttcaaaatgttactgcttacatatatcatgcatagatttttgcttaaagta
tgatttataatatcctcattatcaaagttgtatacaataatatataataaaataacaaatatgaataatACTCGAGTtat
cctGGTACCcctgaaGCGGCCGL



Supplementary Data SD3

SD3_AHR_AltaiNeanderthal.fas

Synthetic Altai-Neanderthal AHR mRNA sequence studied (FASTA format)

>AHR AltaiNeanderthal.seq

GCGGCCGCttcgatAGATCTattacaCTGCAGattcageccggtgecgecgecggcggcgggaggcagtggectggggagteececg
tcgacgctctgttccgagagcgtgeccccggaccgceccagctcagaacaggggcagecgtgtagecgaacggaagcectgggag
cagccgggactggtggcccgecgcecccgagctecgcaggecgggaagcaccctggatttGggaagtcccgggagcagegegge
ggcacctccctcacccaaggggccgcggcgacggtcacggggecgecggecgeccaccgtgagcgacccaggccaggattcectaa
atagacggcccaggctcctcctecgecccgggecgectcacctgegggecattgecgegecgectececgecggtgtagacgge
acctgcgccgcecttgectcecgecgggtcectececgececctecgeccaccctcactgegeccaggeccaggcagetcacctgtactgge
gcgggctgcggaagcctgegtgageccgaggecgttgaggcgecggecgeccacgccactgtecccgagaggacgcaggtggagce
gggcgcggcttcgcggaacccggcgccggceccgcecgcagtggteccagectacaccgggttecggggacccggecgecagt
gcccggggagtagcecgceccgecgtcecggectgggcaccATGAACAGCAGCAGCGCCAACATCACCTACGCCAGTCGCAAGCGG
CGGAAGCCGGTGCAGAAAACAGTAAAGCCAATCCCAGCTGAAGGAATCAAGTCAAATCCTTCCAAGCGGCATAGAGACCG
ACTTAATACAGAGTTGGACCGTTTGGCTAGCCTGCTGCCTTTCCCACAAGATGTTATTAATAAGTTGGACAAACTTTCAG
TTCTTAGGCTCAGCGTCAGTTACCTGAGAGCCAAGAGCTTCTTTGATGTTGCATTAAAATCCTCCCCTACTGAAAGAAAC
GGAGGCCAGGATAACTGTAGAGCAGCAAATTTCAGAGAAGGCCTGAACTTACAAGAAGGAGAATTCTTATTACAGGCTCT
GAATGGCTTTGTATTAGTTGTCACTACAGATGCTTTGGTCTTTTATGCTTCTTCTACTATACAAGATTATCTAGGGTTTC
AGCAGTCTGATGTCATACATCAGAGTGTATATGAACTTATCCATACCGAAGACCGAGCTGAATTTCAGCGTCAGCTACAC
TGGGCATTAAATCCTTCTCAGTGTACAGAGTCTGGACAAGGAATTGAAGAAGCCACTGGTCTCCCCCAGACAGTAGTCTG
TTATAACCCAGACCAGATTCCTCCAGAAAACTCTCCTTTAATGGAGAGGTGCTTCATATGTCGTCTAAGGTGTCTGCTGG
ATAATTCATCTGGTTTTCTGGCAATGAATTTCCAAGGGAAGTTAAAGTATCTTCATGGACAGAAAAAGAAAGGGAAAGAT
GGATCAATACTTCCACCTCAGTTGGCTTTGTTTGCGATAGCTACTCCACTTCAGCCACCATCCATACTTGAAATCCGGAC
CAAAAATTTTATCTTTAGAACCAAACACAAACTAGACTTCACACCTATTGGTTGTGATGCCAAAGGAAGAATTGTTTTAG
GATATACTGAAGCAGAGCTGTGCACGAGAGGCTCAGGTTATCAGTTTATTCATGCAGCTGATATGCTTTATTGTGCCGAG
TCCCATATCCGAATGATTAAGACTGGAGAAAGTGGCATGATAGTTTTCCGGCTTCTTACAAAAAACAACCGATGGACTTG
GGTCCAGTCTAATGCACGCCTGCTTTATAAAAATGGAAGACCAGATTATATCATTGCAACTCAGAGACCACTAACAGATG



AGGAAGGAACAGAGCATTTACGAAAACGAAATACGAAGTTGCCTTTTATGTTTACCACTGGAGAAGCTGTGTTGTATGAG
GCAACCAACCCTTTTCCTGCCATAATGGATCCCTTACCACTAAGGACTAAAAATGGCACTAGTGGAAAAGACTCTGCTAC
CACATCCACTCTAAGCAAGGACTCTCTCAATCCTAGTTCCCTCCTGGCTGCCATGATGCAACAAGATGAGTCTATTTATC
TCTATCCTGCTTCAAGTACTTCAAGTACTGCACCTTTTGAAAACAACTTTTTCAACGAATCTATGAATGAATGCAGAAAT
TGGCAAGATAATACTGCACCGATGGGAAATGATACTATCCTGAAACATGAGCAAATTGACCAGCCTCAGGATGTGAACTC
ATTTGCTGGAGGTCACCCAGGGCTCTTTCAAGATAGTAAAAACAGTGACTTGTACAGCATAATGAAAAACCTAGGCATTG
ATTTTGAAGACATCAaACACATGCAGAATGAAAAATTTTTCAGAAATGATTTTTCTGGTGAGGTTGACTTCAGAGACATT
GACTTAACGGATGAAATCCTGACGTATGTCCAAGATTCTTTAAGTAAGTCTCCCTTCATACCTTCAGATTATCAACAGCA
ACAGTCCTTGGCTCTGAACTCAAGCTGTATGGTACAGGAACACCTACATCTAGAACAGCAACAGCAACATCACCAAAAGC
AAGTAGTAGTGGAGCCACAGCAACAGCTGTGTCAGAAGATGAAGCACATGCAAGTTAATGGCATGTTTGAAAATTGGAAC
TCTAACCAATTCGTGCCTTTCAATTGTCCACAGCAAGACCCACAACAATATAATGTCTTTACAGACTTACATGGGATCAG
TCAAGAGTTCCCCTACAAATCTGAAATGGATTCTATGCCTTATACACAGAACTTTATTTCCTGTAATCAGCCTGTATTAC
CACAACATTCCAAATGTACAGAGCTGGACTACCCTATGGGGAGTTTTGAACCATCCCCATACCCCACTACTTCTAGTTTA
GAAGATTTTGTCACTTGTTTACAACTTCCTGAAAACCAAAAGCATGGATTAAATCCACAGTCAGCCATAATAACTCCTCA
GACATGTTATGCTGGGGCCGTGTCGATGTATCAGTGCCAGCCAGAACCTCAGCACACCCACGTGGGTCAGATGCAGTACA
ATCCAGTACTGCCAGGCCAACAGGCATTTTTAAACAAGTTTCAGAATGGAGTTTTAAATGAAACATATCCAGCTGAATTA
AATAACATAAATAACACTCAGACTACCACACATCTTCAGCCACTTCATCATCCGTCAGAAGCCAGACCTTTTCCTGATTT
GACATCCAGTGGATTCCTGTAAttccaagcccaattttgaccctggtttttggattaaattagtttgtgaaggattatgg
aaaaataaaactgtcactgttggacgtcagcaagttcacatggaggcattgatgcatgctattcacaattattccaaacc
aaattttaatttttgcttttagaaaagggagtttaaaaatggtatcaaaattacatatactacagtcaagatagaaaggg
tgctgccacggagtggtgagAtaccgtctacatttcacattattctgggcaccacaaaatatacaaaactttatcaggga
aactaagattcttttaaattagaaaatattctctatttgaattatttctgtcacagtaaaaataaaatactttgagtttt
gagctactggattcttattagttccccaaatacaaagttagagaactaaactagtttttcctatcatgttaacctectget
tttatctcagatgttaaaataaatggtttggtgctttttataaaaagataatctcagtgctttcctecttcactgtttca
tctaagtgcctcacatttttttctacctataacactctaggatgtatattttatataaagtattctttttcttttttaaa
ttaatatctttctgcacacaaatattatttgtgtttcctaaatccaaccattttcattaattcaggcatattttaactcece
actgcttacctactttcttcaggtaaagggcaaataatgatcgaaaaaataattatttattacataatttagttgtttcet
agactataaatgttgctatgtgccttatgttgaaaaaatttaaaagtaaaatgtctttccaaattatttcttaattatta
taaaaatattaagacaatagcacttaaattcctcaacagtgttttcagaagaaataaatataccactctttacctttatt
gatatctccatgatgatagttgaatgttgcaatgtgaaaaatctgctgttaactgcaaccttgtttattaaattgcaaga
agctttatttctagctttttaattaagcaaagcacccatttcaatgtgtataaattgtctttaaaaactgttttagacct
ataatccttgataatatattgtgttgactttataaatttcgcttcttagaacagtggaaactatgtgtttttctcatatt
tgaggagtgttaagattgcagatagcaaggtttggtgcaaagtattgtaatgagtgaattgaatggtgcattgtatagat
ataatgaacaaaattatttgtaagatatttgcagtttttcattttaaaaagtccataccttatatatgcacttaatttgt
tggggctttacatactttatcaatgtgtctttctaagaaatcaagtaatgaatccaactgcttaaagttggtattaataa
aaagacaaccacatagttcgtttaccttcaaactttaggtttttttaatgatatactgatcttcattaccaataggcaaa
ttaatcaccctaccaactttactgtcctaacatggtttaaaagaaaaaatgacaccatcttttattecttttttttttttt
tttttgagagagagtcttactctgccgecccaaactggagtgcagtggcacaatcttggctcactgcaacctctacctect



gggttcaagtgattctcttgcctcagcctecccgagttgectgggattacaggcatgtgeccaccatgecccagctaatttttyg
tatttttagtagaaacgggtttcaccatgttggccagactggtctcaaactcctgacctcaggtgagectcecccaccttgg
cctcccaaagtgctgggattacaggcgtgagccactgcattcagectettettttectttagatatgagagctgaagagett
agacacattttgcatgtattatttgaaaatctgatggaatcccaaactgagatgtattaaaatacaatttttggeccgggt
gcagtggctcacgcctgtaatcccagcacttggggagggcgaggagggtggatcacgaggtcaagagatggagaccatcecc
tgaccaacatggtgaaaccctgtctctactaaaaatacagaaattagctgggcatggtggcgtgagecctgtagtectage
tactcaggaggctgaggcaggagaatagcctgaacctgggaatcggaggttgcagageccaagatcgecccactgecactec
agcctggcaatagaccgagactccgtctccaaaaaaaaaaaaaatacaatttttatttecttttactttttttagtaagtt
aatgtatataaaaatggcttcggacaaaatatctctgagttctgtgtattttcagtcaaaactttaaacctgtagaatca
atttaagtgttggaaaaaatttgtctgaaacatttcataatttgtttccagcatgaggtatctaaggatttagaccagaqg
gtctagattaatactctatttttacatttaaaccttttattataagtcttacataaaccatttttgttactctcttccac
atgttactggataaattgtttagtggaaaataggctttttaatcatgaatatgatgacaatcagttatacagttataaaa
ttaaaagtttgaaaagcaatattgtatatttttatctatataaaataactaaaatgtatctaagaataataaaatcacgt
taaaccaaatacacgtttgtctgtattgttaagtgccaaacaaaggatacttagtgcactgctacattgtgggatttatt
tctagatgatgtgcacatctaaggatatggatgtgtctaatttagtcttttcctgtaccaggtttttcttacaatacctg
aagacttaccagtattctagtgtattatgaagctttcaacattactatgcacaaactagtgtttttcgatgttactaaat
tttaggtaaatgctttcatggcttttttcttcaaaatgttactgcttacatatatcatgcatagatttttgcttaaagta
tgatttataatatcctcattatcaaagttgtatacaataatatataataaaataacaaatatgaataatACTCGAGTtat
cctGGTACCcctgaaGCGGCCGL



Supplementary Data SD4

SD4 Primer List.xlsx

Table SDA4. List of primers used in this study

. Lengtt . 1)
Purpose Primer Name Primer Sequence 5" > 3' Annealing temperature
(mt} (°c)
Generate pSC119159 segment with modern human 185A variant of AHR 5"-UTR
Upstream primer pCMVE-XL4_918-937 AGCAGAGCTCGTTTAGTGAA 20 61
Downstream primer AHR_EMSTE43-630_Xhol AMAAAACTCGAGEGTRCCCAGLCGAL 26
Generate upper p5C119159 segment with partial AHR 5'-UTR carrying Meanderthal 185G variant
Upstream primer pCAMVE-XL4_918-937 AGCAGAGCTCGTTTAGTGAA 20 58
Downstream primer AHR_EMST200-170_185G_rev GCTCOCGGGACTTCCCAAATCCAGGGTGCTT 31
Generate lower p5C119159 segment with partial AHR 5'-UTR carrying Neanderthal 185G variant
Upstream primer AHR_EMST173-203_185G_fwd CACCCTGGATTTGGGAAGTCCCGEGAGCAGT 31 &5
Downstream primer AHR_EMSTE43-630_Xhol AAAAAACTCGAGGGTECCCAGCCGAL 26
Owerlap extension PCR with purified upper and lower p5C119159 segment carrying Neanderthal 185G AHR 5°'-UTR variant
Upstream primer pCAMVE-XL4_918-937 AGCAGAGCTCGTTTAGTGAA 20 55
Downstream primer AHR_EMSTE43-630_Xhol AAAAAACTCGAGGGTECCCAGCCGAL 26
Sequence control of the 185A/G variant in the AHR 5'-UTR-EGFP reporter gene fusion construct in pcDMNA3-EGFP
EFGFP coding region reverse primer EGFP_cDMA141-123 GAACTTCAGGGTCAGCTTG 19 50
Identity control of the pcDNA3.1/Zeo|+) expression constructs carrying the AHR gene synthesis product
) - . . N AHR_Mut2Ctrl630-1654 TATGCTTTATTGTGCCGAGTCC 22 50
Sequencing around Val381Ala variation (pasition 1785 in Ensembl AHR reference transcript ENSTO0000242057.8) AHR_MUt2Ctr1914-1891 ATTATGGCAGEAAMGEETTGETT 2 0
Quantitative reverse transcription PCR
x CYP1A1_Hum_F TCCTGGAGCCTCATGTATTTGETG 24 &0
Cytochrome PASD 1A1 {CYP1A1) CYP1AL_Hum R TGETGAAGGEGACGAAGGAAGAGT 24 60
Np— Zeocinl_F TEEGCGCTCTTCOGCTTCCTC 21 &0
zodn [ZED) Zeodinl_R AACGOGGOCTTTTTACGGTTOCTG 24 &0
BActin (ACTB)" ACTB-F_Hum_Lin_F TCATGAAGTETGACGTGGACATC 23 &0
—Actin | J ACTB-R_Hum_Lin_R CAGGAGGAGCAATGATCTTGATCT 24 &0
y AHR-F_Hum_Lin_F ACATCACCTACGCCAGTOGC 20 &0
Aryl hydrocarbon receptor (AHR]® AHR-R_Hum_Lin_R TCTATGCCGCTTGGAAGGAT 20 60
i i 22
Aryl hydrocarbon receptor nuclear translocator [."'.Fll'ﬂlTJ‘lI ARNT F_Hum_l.l.n_F GCTGLTGOCTACLLTAGTCTCA 50
ARNT-R_Hum_Lin_R GCTGTCCGTGTCTGGAATTGT 21 (=]

1) Optimal annealing temperature as determined using the PrimerSelect module of the DNASTAR LaserGene Core Suite, version 10.
All sequencing reactions were outsourced to Macrogen Europe {Amsterdam, The Netherlands) and therefore their standard annealing

temperature of 50 °C is listed.

2] gPCR primers spanned an intron, and were verified by gel electrophoresis and Sanger sequencing to amplify only the correct cDMA-derived and not the genomic DMA-derived product

3) gPCR primers were verified by gel electrophoresis and Sanger sequencing to amplify only the correct product.

4) Derived from Lin et al. {2003); one of the primers in each pair was placed at the junction between two exons to avoid amplification of genomic DNA

Literature reference

Lin, P., Hu, 5.-W_, and Chang, T.-H. [2003). Correlation between Gene Expression of Aryl Hydrocarbon Receptor (AhR), Hydrocarbon
Receptor Muclear Translocator {Amnt), Cytochromes PA501A1 (CYP1A1) and 181 (CYP1B1), and Inducibility of CYP1A1 and CYP1B1 in

Human Lymphocytes. Toxicological Sciences 71(1), 20-26.




Supplementary Data SD5

SD5 AHR 5'UTR Mutagenesis.docx

Isolation and mutation of the 5’-UTR sequence from AHR cDNA clone SC119159.

Alignment of the template sequence, modern human AHR mRNA reference sequence, primers, overlapping intermediate PCR segments, final mutated PCR product, and insert generated
to create the Neanderthal 185G variant of the AHR 5’-untranslated region (UTR) by overlap PCR to be inserted into EGFP reporter vector pPCMV3-EGFP. The ruler above the alignments
shows the position in the Origene construct carrying AHR cDNA clone SC119195 in vector pPCMV6-XL4; numbers at the right of each alignment block refer to position within the specific
sequence shown on that specific line. Nucleotide positions deviating from the deduced sequence of SC119159 in pCMV6-XL4 are highlighted in red.

pCMV6-XL4_SC119159_ Deduced:

AHR_002_Hum_ENST00000242057.8:
Primer_Up_pCMV6-XL4_918-937:
Upper_overlap_SC119159 918-1169:

Primer AHR_ENST200-170_185G_rev:

Primer AHR_ENST173-203_185G_fwd:

Lower_overlap_SC119159 1142-1612:

Primer_Down_AHR_ENST643-630_Xhol:

pCMV6-XL4_SC119159 918-1612_Xhol:

EcoRI-Xhol_SC119159 979-1612:

5'-UTR_SC119159 993-1612:

Relevant portion of the nucleotide sequence of AHR cDNA clone SC119159 in pCMV6-XL4 as deduced from the sequence information
provided by Origene in combination with newly generated sequence information.

Modern human AHR mRNA reference sequence retrieved from the Ensembl database.
Upper primer for generation of the upstream overlap PCR segment.
Upstream overlap PCR segment.

Reverse mutagenesis primer to incorporate the G variant at position 185 of the AHR 5’-UTR sequence (position numbering of
AHR_002_Hum_ENST00000242057.8). Note that the reversed complement of this primer is shown in the alignment.

Forward mutagenesis primer to incorporate the G variant at position 185 of the AHR 5’-UTR sequence (position numbering of
AHR_002_Hum_ENST00000242057.8).

Downstream overlap PCR segment.

Lower primer for generation of the downstream overlap PCR segment. Note that the reversed complement of this primer is shown in the alignment.
Complete SC119159 segment amplified and mutated by overlap PCR.

EcoRI — Xhol restriction subfragment inserted into EGFP reporter vector pPCMV3-EGFP.

Complete AHR 5’-UTR sequence comprised by the inserted EcoRI — Xhol restriction fragment.



T T
10 20 30 4-IO 5IC' ESID ?IC' 80

T T
| | | | E;'ID 190
pCMV6-XL4_SC119159_Deduced AACAAAATAT TAAC! TCGCCATTCAGGCTGCGCAACTETTGEGAAGRGCEATCRGTE CGCCAGCTGGE 400
AHR 002 Hum ENSTO0000242057 & | T - B E=SEFH-L-- 0

Primer_Up_pCMVE-XL4_518-937

Upper _over |ap_SC119159_918-1169 0
Primer AR ENST200-170 1B ey 32
Primer AR ENST173- 20 180t 0
Lower_over |ap_SC119159_1142-1612 0
Pr imer _Donn_AHR_ENST643-630_xho | 27
DOMV6-XLd 5110150 018-1612 0| 0
e e I Ok e ——————— 0
., 0
I I I I I I I I I I
110 120 130 140 180 160 170 180 190 200

PCMV6-XL4_SC119159_Deduced GBGGATGTGCTBCAAGGCEATTAAGT TRGGTAACGCCAGGGTTTTCCCAGTCACGACGTTGTAAAACGS AGTGCCAAGCTGATCTATACA 200

AHR_002_Hum_ENSTOO000242057 .8 s
Primer_Up_pCMvE-XL4_518-937
Upper _over |ap_ 50119100 0181100 0
Primar _AHR EN ST 2001 7 0 B D e r & | —— 32
Primer_AHR_ENST173-203_185G_fwd
Lower _over lap_SC119155_1142-1612
Primer_Down_AHR_ENSTG43-630_Xhol
pCMVE-XL4_SC119159_918-1612_hol
EcoR1-Xhal_SC119159_979-1612

L VL0 R R oK = 0

T T T T T T T T
210 220 230 240 280 260 270 280 250 300
TTGAATCAATATTGGCAATTAGCCATATTAGTCATTGGT TATATAGCATAAATCAATATTGGCTATTGGCCATTGCATACGTTIGTA

pCMVE-XL4_SC119159_Deduced
AHR_002_Hum_ENSTO0000242057 .8
Primer _Up_pCMVE-XL4_918-937
Upper_over lap_5C119159_918-1169
Primer _AHR_ENST200-170_185G_rev
Primer _AHR_ENST173-203_1856G_1fwd
Lower _over |ap_SC119159_1142-1612
Pr imer _Down_AHR_ENSTE43-630_xhol
pCMVE-XL4_5C119159_918-1612_xhol
EcoR|-%hol_SC119159_979-1612
5'-UTR_SC119159_993-1612

T T T T T T T T T
310 32|CI SSIC' EI-IM 35|CI SE?"C' S'rI’CI 38|CI SEI‘C' 4-{?0
pCMVE-XL4_SC119159_Deduced TGTACATTTATATTGGCTCATGTCCAATATGACCGCCATGTTGACATTGATTATTGACTAGTTATTAATAGTAATCAATTACGGGGTCATTA TAG 400

AHR D02 _Hum BN ST 22 a8 R [
Primer _Up m i -0 g O 80T 0
Unper _over |80 _S0T10700 _018=11/50 ikttt 0

Pr imer _AHR_ENST200-170_185G_rev
Pr imer _AHR_ENST173-203_185G_fuwd
Lower_over |ap_SC119159_1142-1612
Pr imer_Domn_AHR_ENST643-630_xho
pCMV6-XL4_SC119159_918-1612_xho
EcoR|=Xno!|_SC119159_978-1612
R e 0
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T T T T T T T T T T
4‘| 0 42|CI 43|C' 4LIID 4\5'0 4(|3C' 4—?;0 48|CI 45?0 5(?0
pCMVE-XL4_SC119159_Deduced CCCATATATGGAGTTCCGCGTTACATAACTTACGGTAAATGGCCCGCCTGGLTGACCGCCCAAD TTGACGTCAATAATGACGTATGTT
AHR_00Z2_Hum_ENSTOQ000242057 .8 ke -
Primer_Up_pCMVE-XL4_518-937

Upper _over |ap_SC119159_918-1169 0
Primer AR ENST200-170 1B ey 32
Primer AR ENST173- 20 180t 0
Lower_over |ap_SC119159_1142-1612 0
Pr imer _Donn_AHR_ENST643-630_xho | 27
DOMV6-XLd 5110150 018-1612 0| 0
e e I Ok e ——————— 0
., 0
I I I I I I I I I I
510 520 530 540 550 560 570 580 590 600

PCMV6-XL4_SC119159_Deduced CCCATAGTAACGCCH ACTTTCCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCAAGTGTATCATATGCCAA 600
AHR_ 002 Hum ENSTO0000242057 .6 | e 0
Primer_Up_pCNVE-XL4_918-937 0
Upper _over [ap_ 501197150 018-1160 0

Primer AR ENST200-170 185G rey 32
Pr imer _AHR_ENST173-203_1856G_fuwd

Lower_over |ap_SC119159_1142-1612
Pr imer _Domn_AHR_ENST643-630_xho |
pCMV6-XL4_SC119159_918-1612_xho

EcoR|=Xno|_SC119159_978-1612 0
R e 0
T T T T T T T T T T
610 620 630 540 650 660 670 680 690 700
pCMV6-XL4_SC119159_Deduced GTCCGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGCCTGGCATTATGCCCAGTACATGACCTTACGGGACTTTCCTACTTGGCAGT

AHR_002_Hum_ENSTO0000242057 .8
Primer _Up_pCMVE-XL4_918-937
Upper_over lap_5C119159_918-1169
Primer _AHR_ENST200-170_185G_rev
Primer _AHR_ENST173-203_1856G_1fwd
Lower _over |ap_SC119159_1142-1612
Pr imer _Down_AHR_ENSTE43-630_xhol
pCMVE-XL4_5C119159_918-1612_xhol
EcoR|-%hol_SC119159_979-1612
5'-UTR_SC119159_993-1612

T T T T T T T T

?‘I 0 _r’ZICI TSIC' ?t-llﬂ TEICI 760 ??I’CI ?SICI .?EI‘C' 800
pCMVE-XL4_SC119159_Deduced ATTAGTCATCGCTATTACCATGGTGATGCGGTTTTGGCAGTAC C A \ 1T 300
AHR 002 _HUM _EN S T D000 2257 L8 | 0
Primer D m MG L ST 8037 | 0
Uppar _over [ A _SCT 10100 0181100 s 0
Primer_AHR_ENST200-170_185G_rev
Primer _AHR_ENST173-203_185G_fwd
Lower _over 1ap_SC119155_1142-1612
Primer_Down_AHR_ENSTE43-630_Xhol
pCMVE-XL4_SC119159_918-1612_hol
EcoR1-Xhal_SC119159_979-1612
L Vs R R e oK L = 0
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pCMVE-XL4_SC119159_Deduced
AHR_002_Hum_ENSTO0000242057 .8
Primer_Up_pCMVE-XL4_918-937
Upper_over lap_SC119159_918-1169
Primer _AHR_ENST200-170_185G_rev
Primer _AHR_ENST173-203_1856_fwd
Lower_over lap_SC119159_1142-1612
Primer_Down_AHR_ENSTE43-630_Xhol
pCMVE-XL4_SC119159_918-1612_Xhol
EcoR1-%hol_SC119159_979-1612
5'-UTR_SC119159_993-1612

pCMVE-XL4_SC119159_Deduced
AHR_002_Hum_ENST00000242057 .8
Primer_Up_pCMV&E-XL4_5918-937
Upper_over lap_SC1191589_918-1169
Primer_AHR_ENST200-170_185G_rev
Primer_AHR_ENST173-203_185G_fwd
Lower _over lap_SC119159_1142-1612
Pr imer_Down_AHR_ENSTE43-630_¥hol
pCMVE-XL4_SC119159_918-1612_Xhol
EcoR1-Xho!_SC119159_979-1612
5'-UTR_SC119159_993-1612

pCMVE-XL4_SC119159_Deduced
AHR_002_Hum_ENSTO0000242057 .8
Primer_Up_pCMVE-XL4_918-937
Upper_over lap_SC119159_918-1169
Primer _AHR_ENST200-170_185G_rev
Primer _AHR_ENST173-203_1856_fwd
Lower _over lap_SC119159_1142-1612
Pr imer _Down_AHR_ENSTE43-630_Xhol
pCMVE-XL4_SC119159_918-1612_Xhol
EcoR1-Xhol_SC119159_979-1612
5'-UTR_SC119159_993-1612

pCMVE-XL4_SC119159_Deduced
AHR_002_Hum_ENSTO0000242057 .8
Primer_Up_pCMV&-XL4_918-937
Upper_over lap_SC119159_918-1169
Primer _AHR_ENST200-170_185G_rev
Primer _AHR_ENST173-203_1856_fwd
Lower_over lap_SC119159_1142-1612
Primer _Down_AHR_ENSTE43-630_Xhol
pCMVE-XL4_SC119159_918-1612_Xhol
EcoR1-Xhol_SC119159_979-1612
5'-UTR_SC119159_993-1612

T T T T T T T T
B‘I 0 SZIO 830 BLIID 85|CI 860 SFI'CI 880 SEI‘IC' 9(?0
GACGTCAATGGGAGTTTGTTTTGGCACCAARATCAACGGGACTTTCCAALL TIJTCGTFPTA.»'J.C CCGCCCCGTTGACGCAMATGGGCGETAGGCGTGTAC S00

f f f f f T f f T
9‘ 0 EIZIG 93|0 Erf-llﬂ EIEICI 9(?0 970 980 E"EI‘C' 10|00
GAATTCGGCACCAGGGGAGGCA 1000
GGAGGCA 31

ATTCGGCACCAGGGGAGGCA 83
1 ATTCGGCACCAGRGGAGECA 22
—————————————— GGAGGCA 8

T T T T T T T T T T
1010 1020 1030 1040 1050 1060 1070 1080 1080 1100
GTGGLCTGGGGAGTC CGT\..G SCTUTL:TT CGAGAGCGTGCC CGBA\..CG PGUTCHGA.»J.C"GL:GG'UH.GCCSTGTFJ.GCCBP.P.CGGP.P.GCTGGGP.GC.»’J.G 1100
GTGGCTGGGGAGTCCCGTCGACGCTCTGTTCCGAGAGCGTGCCCCGGACCGLCAGCTCAGAACAGGLGCAGCCGTGTAGCCGAACGGAAGCTGGGAGCAG 131

GTGGCTGGGGAGTCCCGTCGACGCTCTGTTCCGAGAGCGTGCCCCGGACCGLCAGCTCAGAACAGGGGCAGCCGTGTAGCCGAACGGAAGCTGGGAGCAG 183

GAAGCTGGGAGCAG 183

GTGGCTGGGGAGTCCCGTCGACGCTCTGTTCCGAGAGCGTGCCCCGGACCGLCAGCTCAGAACAGGGGCAGCCGTGTAGCCGAACG
GTGGCTGGGGAGTCCCGTCGACGCTCTGTTCCGAGAGCGTGCCCCGGACCGLCAGCTCAGAACAGGGGCAGCCGTGTAGCCGAACGGAAGCTGGGAGCAG 122
GTGGCTGGGGAGTCCCGTCGACGCTCTGTTCCGAGAGCGTGCCCCGGACCGLCAGCTCAGAACAGGGGCAGCCGTGTAGCCGAACGGAAGCTGGGAGCAG 108
T T T T T T T T T T
“rD 1120 11?0 “ﬁﬂ 11?0 “PD “FO 1180 “FD 1ZPO
CCGGGACTGGTGGC! CG’GCCEG CTCCGCAGGCGGGAAGCACCCTGGATTTAGGAAGTCCCGGGAGCAGCGCGGLGGCACCTCCCTCACCCAAGGGGE 1200
CCGGGACTGGTGECCCGCGCCCGAGCTCCGCAGGLGGGAAGCACCCTGGATTTAGGAAGTCCCGGGAGCAGLGCGGCGGCACCTCCCTCACCCAAGGGGE 231
20
“GGBnCTGuTGGULCGbuCuquGUTLCGLAGGVJGG AGCACCCTGGATTTHGGAAGTCCCGGGAGE 2k2
----------------------------- AAGCACCCTGGATTTHGGAAGTCCCGGGAGC 1

ACCCTGGATTTIHRGAAGTCCCGGEAGCAGD 31
ACCCTGGATTTHRGAAGT CCCGGEAGCAGCGCEGCEGCAC 59
———————————————————————————————————————————————————————————————————————————————— 27
CCGGBACTGGTGGCCCGCGCCCGAGCTCCGCAGGCGGGAAGCACCCTGGAT T TAGGAAGTCCCGGGAGCAGCGCGGCGACACCTCCCTCACCCAAGRGAC. 263

CCTCACCCAAGGGGC 222
ACCCAAGGGGC 208

CGCGCCCGAGCTCCGCAGGLL
CGCGCCCGAGCTCCGCAGGEG

GGGAAGCACCCTGGATTT,
GAAGCACCCTGGATTT

CCGGGACTGGTGGCE

CCGGGACTGGTGGCE

EGAAGTCCCGGG.ﬁ.GCAGCGCGGCS3 CCTC
GAAGTCCCGGGAGCAGCGCGGCGGCACCTCCCT

14



pCMVE-XL4_SC119159_Deduced
AHR_002_Hum_ENSTO0000242057 .8
Primer_Up_pCMVE-XL4_918-937
Upper_over lap_SC119159_918-1169
Primer _AHR_ENST200-170_185G_rev
Primer _AHR_ENST173-203_1856_fwd
Lower_over lap_SC119159_1142-1612
Primer_Down_AHR_ENSTE43-630_Xhol
pCMVE-XL4_SC119159_918-1612_Xhol
EcoR1-%hol_SC119159_979-1612
5'-UTR_SC119159_993-1612

pCMVE-XL4_SC119159_Deduced
AHR_002_Hum_ENST00000242057 .8
Primer_Up_pCMV&E-XL4_5918-937
Upper_over lap_SC1191589_918-1169
Primer_AHR_ENST200-170_185G_rev
Primer _AHR_ENST173-203_185G_fwd
Lower _over |lap_SC119159_1142-1612
Pr imer_Down_AHR_ENSTE43-630_¥hol
pCMVE-XL4_SC119159_918-1612_Xhol
EcoR1-Xho!_SC119159_979-1612
5'-UTR_SC119159_993-1612

pCMVE-XL4_SC119159_Deduced
AHR_002_Hum_ENSTO0000242057 .8
Primer_Up_pCMVE-XL4_918-937
Upper_over lap_SC119159_918-1169
Primer _AHR_ENST200-170_185G_rev
Primer _AHR_ENST173-203_1856_fwd
Lower _over lap_SC119159_1142-1612
Pr imer _Down_AHR_ENSTE43-630_Xhol
pCMVE-XL4_SC119159_918-1612_Xhol
EcoR1-Xhol_SC119159_979-1612
5'-UTR_SC119159_993-1612

pCMVE-XL4_SC119159_Deduced
AHR_002_Hum_ENSTO0000242057 .8
Primer_Up_pCMV&-XL4_918-937
Upper_over lap_SC119159_918-1169
Primer _AHR_ENST200-170_185G_rev
Primer _AHR_ENST173-203_1856_fwd
Lower_over lap_SC119159_1142-1612
Primer _Down_AHR_ENSTE43-630_Xhol
pCMVE-XL4_SC119159_918-1612_Xhol
EcoR1-Xhol_SC119159_979-1612
5'-UTR_SC119159_993-1612

e

T T T T T T T T T
‘EFD 12?0 12?0 1240 12?0 ‘EPD ‘EFO 12§0 ‘EFD 1SPO

1
CGCGGCGACGETCACGGEGCGLGGRCGCCACCGTGAGCGACCCAGGCCAGGATTCTAAATAGACGGCCCAGGCTCCTCCTCOGCCCGGGCCGCCTCACCTG 1300
CGCGGCGACGETCACGGGGCGLGGRCGLCACCGTGAGCGACCCAGGCCAGGATTCTAAATAGACGGCCCAGGLTCCTCCTCCGCCCGGGCCGCCTCACCTG 331

20
2h2
31

CGCGGCGACGGTCACGGEGCGLGGECGLCACT

GTGAGCGACCCAGGCCAGGATTCTAAATAGACGGCCCAGGCTCCTCCTCCGCCCGGEGCCGECTCACCTG

CGCGGCGACGGTCACGGGGCGLGGLGEC
CGCGGCGACGGTCACGGGGCGLGGLGLE
CGCGGCGACGGTCACGGGGCGLGGLGLL

ACCGTGAGCGACCCAGGCCAGGATTCTAAATAGACGGCCCAGGLTCCTCCTCCGCCCGGGCCGCCTCACCTG Eéﬁ
CCGTGAGCGACCCAGGCCAGGATTCTAAATAGACGGCCCAGGCTCCTCCTCCGCCCGGGCCGCCTCACCTG 322
CCGTGAGCGACCCAGGCCAGGATTCTAAATAGACGGCCCAGGCTCCTCCTCCGCCCGGGCCGCCTCACCTG 308

A
A
A
A

T T T T T T f T
‘EFD 13?0 13?0 ‘Eﬁﬂ 13?0 ‘EPD ‘EFO 13?0 ‘EFD 14PO

CGGGCATTGCCGEGCCGCCTCLGCCGGTGTAGACGGCACCTGCGCCGCCTTBCTCGCGGGTCTCCGCCCCTCGCCCACCCTCACTGCGCCAGGCCCAGGE 1400

CGGGCATTGCCGCGCCGCCTCCGCCGGTGTAGACGGCACCTGCGCCGCCTTBCTCGCGGGTCTCCGCCCCTCGCCCACCCTCACTGCGCCAGGCCCAGGL 431
20
262
a1

CGGGCATTGCCGCGCCGCCTCCGCCEGTGTAGACGGCACCTGCGCCGCCTTGCTCGCGGGTCTCCGCCCCTCGCCCACCCTCACTGCGCCAGGCCCAGGE 255
27

CGGGCATTGCCGCGCCGCCTCCGCCGGRTGTAGACGGCACCTGCGCCGCCTTGCTCGCGGETCTCCGCCCCTCGCCCACCCTCACTGCGCCAGGCCCAGGL 483
CGGGCATTGCCGLGCCGCCTCCGLCGRTGTAGACGGCACCTGCGCCGCCTTGCTCGCGGETCTCCGLCCCTCGCCCACCCTCACTGCGCCAGGCCCAGGE 422
CGGGCATTGCCGEGCCGCCTCCGLCGRTGTAGACGGCACCTGCGCCGCCTTGCTCGCGGETCTCCGLCCCTCGCCCACCCTCACTGCGCCAGGCCCAGGE 408

T T T T T T T T T T
1410 1420 1430 1440 1450 1460 1470 1480 1480 1500
AGCTCACCTGTACTGGCGCGEECTGCGGAAGCCTGCGTGAGCCGAGGCGTTEAGGCGCGGCGCCCACGCCACTGTCCCGAGAGGACGCAGGTGGAGCGGE 1500
AGCTCACCTGTACTGGCGCGGGCTGCGGAAGCCTGCGTGAGCCGAGGCGTTEAGGCGCGGCGCCCACGCCACTGTCCCGAGAGGACGCAGGTGGAGCGGE 531
20
2h2

Y
AGCTCACCTGTACTGGCGCGEGCTGLGGAAGCCTGCGTGAGCCGAGGCGTTGAGGCGEGECGCCCACGLCACTGTCLCGAGAGGACGCAGGTGGAGEGGE 355
27
AGGTGGAGCGGG 583
AGGTGGAGCGGG 522
AGGTGGAGCGGG 508

GCTCACCTGTACTGGCGCGGGCTGCGGAAGCCTGCGTGAGCCBAGGCGTTGAGGCGCGGCGCCCACGEE
AGCCTGCGTGAGCCGAGGCGTTGAGGCGCGGCGCCCACGLE
AGCCTGCGTGAGCCGAGGCGTTGAGGCGCGGCGCCCACGLE

ACTGTCCCGAGA
CTGTCCCGAGAG
CTGTCCCGAGA

[N )
= 3= 0=
R k=]
oY
Chea o

Lo
AGC
AGCTCACCTGTACTGGCGCGGGCTGCGG
s
AGC

. 5

A, Al
. , N
la A A

CACCTGTACTGGCGCGGGCTGCGE

T T T T T T T T T T

‘EFD 15?0 15?0 ‘Eﬁﬂ 1550 ‘EPD 1570 1580 ‘EFD 1SPO

CTTCGCGGAACCCGGCGCCGELCGCCGCAGTGGTCCCAGCE CCGGGGAGTAG CCGT 1600

CTTCGCGGAACCCGGCGCCGGCCGCCGCAGTGGTCCCAGCE CCGGGGAGTAG CCGT 631
20

2k2

TAC C
TAC C

[ ]

GCCG
GCCG

A
A

Yy
459
25
GGGTTCCGGGGACCCGGCCGCCAGTGCCCGGGGAGTAGCCGCCGCOGT 683
GGGTTCCGGGGACCLGGCCGCCAGTGCCCGGGGAGTAGCCGCCGLLGT 622
GGGTTCCGGGGACCCGGCCGCCAGTGCCCGGEGAGTAGCCGCCGCOGT 608

CGCG CAC
CGCGGCTTCGCGEAACCCGGLGCCGELCGLCGLAGTGGTCCCAGCCTACAL
CGCG CAC

[N w i)
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pCMVE-XL4_SC119159_Deduced
AHR_002_Hum_ENST00000242057 .8
Primer_Up_pCMVE-XL4_918-937

Upper _over lap_SC119159_918-1169
Primer _AHR_ENST200-170_185G_rev
Primer _AHR_ENST173-203_185G_fwd
Lower _over lap_SC119189_1142-1612
Pr imer_Down_AHR_ENSTE43-630_Xhol
pCMVE-XL4_SC119159_918-1612_xhol
EcoR1-Xho!_SC119159_979-1612
5'-UTR_SC119159_993-1612

T T T T T T T T T T
1 E'>|‘ 0 16|2C' 16|30 1 EE-ILID 16?0 1 ESIBD 1 ESI?O 1680 1 BIQD 1?;30

I
CEGCTGGGCACCATGAACAGCAGCAGCGCCAACATCACCTACGCCAGTCACAAGCGGLGRAAGCCGRTGCAGAAAACAGTARMAGCCAATCCCAGCTGAAG 1700
CGGCTGGGCACCATGAACAGCAGCAGCGCCAACATCACCTACGCCAGTCGCAAGLGGCGGAAGCCGRTGCAGAAAACAGTAAAGCCAATCCCAGCTGAAG 731

20

2b2

34
CGGCTGGGCACC 483
CGGCTGGGCACC 1
CGGCTGGGCACC 707
CGGCTGGGCACC 3 26 646
CGGCTGGGCACC 620
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Alignment of AHR mRNA sequence variants studied




Alignment of cDNA copies of the AHR mRNA sequence variants studied using the MegAlign
module of the DNASTAR LaserGene 10 Core Suite. Sequence differences with the present-day
human Ensembl reference AHR transcript sequence (upper line; “gold” standard transcript AHR-
201; Ensembl code ENST00000242057.8) are highlighted in red. The synthesized complete
modern human AHR cDNA sequence derived from ENST00000242057.8 is aligned below
(AHR_Modern.seq), and on the third line the complete Altai-Neanderthal cDNA sequence
(AHR_Neanderthal.seq) synthesized according to Priifer et al., Nature, Vol. 505 (2014), p. 43-49.
The extra 3'-terminal T of these synthesis products was added based on the RefSeq AHR
transcript NM_001621.4, which is also manually curated. The respective sequence files of the
modern human and Neanderthal AHR cDNA synthesized are available in FASTA format
(Supplementary Data, SD2 and SD3, respectively) . To show the difference with the AHR mRNA
coding region sequence investigated by Hubbard et al. [Mol. Biol. Evol. 33(10):2648-2658], the
next three lines show the alignment of the coding region of the reference AHR mMRNA
(AHR_002_Hum_ENST00000245057.8_CDS.seq), and the codon-optimized modern human
AHR cDNA synthesized as the parent sequence (AHR_Modern_Hubbard.seq) for the generation
of their Neanderthal AHR cDNA (AHR_Neanderthal_Hubbard.seq) by mutagenesis (two
positions indicated by a green arrow).

AHR_002_Hum ENST00000242057 8.seq
AHR_Modern. seq

AHR_Meanderthal.seq

AHR_002_Hum ENST00000242057 8_(DSseq
AHR_Madern_Hubbard.seq
AHR_MNeanderthal_Hibbard.seq

AHR_002_Hum EMST00000242057 8.5eq
AHR_Modern. seq

AHR_Neanderthal seq

AHR_002_Hum ENST00000242057 8_(DSseq
AHR_Modern_Hubbard.seq
AHR_MNeanderthal_Hubbard.seq

AHR_002_Hum ENST00000242057 8.seq
AHR_Maodern.seq

AHR_Meanderthal.seq

AHR_002_Hum ENST00000242057 8_(DSseq
AHR_Madern_Hubbard.seq
AHR_MNeanderthal_Hibbard.seq

AHR_002_Hum ENST00000242057 8.seq
AHR_Modern. seq

AHR_Meanderthal.seq

AHR_002_Hum ENST00000242057 8_(DSseq
AHR_Madern_Hubbard.seq
AHR_MNeanderthal_Hibbard.seq

AHR_002_Hum ENST00000242057 8.seq
AHR_Modern. seq

AHR_Neanderthal.seq

AHR_002_Hum ENST00000242057 8_(DSseq
AHR_Modern_Hubbard.seq
AHR_MNeanderthal_Hubbard.seq

AHR_002_Hum ENST00000242057 8.seq
AHR_Modern_seq

AHR_Meanderthal.seq

AHR_002_Hum ENST00000242057 8_(DSseq
AHR_Madern_Hubbard.seq
AHR_Neanderthal_Hibbard.seq

T T T T T
10 20 30 40 50
1

1 1 1 1
ATTCAGCCGGT GCGCGCGGCGGCGGGAGGCAGTGGCTGGGGAGT CCCGTC 50
ATTCAGCCGGT GCGCGCGGCGGCGGGAGGCAGTGGCTGGGGAGT CCCGTC 50
ATTCAGCCGGT GCGCGCGGCGGCGGGAGGCAGTGGCTGGGGAGT CCCGTC 50

T
60 70 80 90 100

1 1 1 1 1
GACGCTCTGTTCCGAGAGCGT GCCCCGGACCGCCAGCT CAGAACAGGGGC 100
GACGCTCTGTTCCGAGAGCGT GCCCCGGACCGCCAGCT CAGAACAGGGGC 100
GACGCTCTGTTCCGAGAGCGT GCCCCGGACCGCCAGCT CAGAACAGGGGC 100

110 120 130 140 150
1 1 1 1 1
AGCCGT GT AGCCGAACGGAAGCT GGGAGCAGCCGGGACTGGT GGCCCGCG 150

AGCCGT GT AGCCGAACGGAAGCT GGGAGCAGCCGGGACTGGT GGCCCGCG 150
AGCCGT GT AGCCGAACGGAAGCT GGGAGCAGCCGGGACTGGT GGCCCGCG 150

160 170 180 190 200

1 1 1 1 1
CCCGAGCT CCGCAGGCGGGAAGCACCCTGGATTT AGGAAGTCCCGGGAGC 200
CCCGAGCT CCGCAGGCGGGAAGCACCCTGGATTT AGGAAGTCCCGGGAGC 200
CCCGAGCT CCGCAGGCGGGAAGCACCCTGGATTT EGGAAGTCCC GGGAGC 200

T T ¥ T T
210 220 230 240 250

1 1 1 1 1
AGCGCGGCGGCACCTCCCT CACCCAAGGGGCCGC GGCGACGGTCACGGGG 250
AGCGCGGCGGCACCTCCCT CACCCAAGGGGCCGC GGCGACGGTCACGGGG 250
AGCGCGGCGGCACCTCCCT CACCCAAGGGGCCGC GGCGACGGTCACGGGGE 250

T ¥ ¥ L] T
260 270 280 290 300
1 1 1 1 1
CGCGGCGCCACCGT GAGCGACCCAGGCCAGGATT CT AAAT AGACGGCCCA 300

CGCGGCGCCACCGT GAGCGACCCAGGCCAGGATTCT AAAT AGACGGCCCA 300
CGCGGCGCCACCGT GAGCGACCCAGGCCAGGATT CT AAAT AGACGGCCCA 300




AHR_002_Hum ENST00000242057 8.5€q
AHR_Modern. seq

AHR_Neanderthal seq

AHR_002_Hum ENST00000242057 8_(DS 5€q
AHR Modern_Hubbard seq

AHR Neanderthal_Hubbardseg

AHR 002_Hum ENSTO0000242057 856q
AHR Modern. seq

AHR Neanderthal seq

AHR 002_Hum ENSTO0000242057 8_(DS seq
AHR Modern_Hubbardseq

AHR Neanderthal_Hubbardseq

AHR 002 Him ENST00000242057 8seq
AHR Modern. seq

AHR Nearderthal seq

AHR_002_Him ENST00000242057.8_(DS seq
AHR Modern_Hubbard seq

AHR Nearderthal_Hubbard seq

AHR 002_Hum ENSTO0000242057 8seq

AHR Modern.seq

AHR Meanderthal seq

AHR 002_Hum ENSTD0000242057.8_(DS.seq
AHR Modern_Hubbard seq

AHR Meanderthal_Hubbardseg

AHR 002_Him ENST00000242057 85eq
AHR Modern. seq

AHR Nearderthal seq

AHR 002 Him ENST00000242057.8 (DS 5€q
AHR Modern_Hubbardseq

AHR_ Nearderthal_Hubbardseq

AHR 002_Hum ENSTO0000242057 8seq

AHR Modern. seq

AHR Meanderthal seq

AHR 002_Hum ENST00000242057.8_(DS.seq
AHR_Modern_Hubbard seq

AHR Meanderthal_Hubbardseg

AHR 002_Hum ENSTO0000242057 8:56q
AHR Mocern. seq

AHR Neanderthal seq

AHR 002_Hum ENSTO0000242057 8_(DS seq
AHR Modern_Hubbard.seq

AHR Neanderthal_Hubbardseg

AHR_002_Hum ENST00000242057 8.5€q
AHR_Modern. seq

AHR_Neanderthal seq

AHR_002_Hum ENST00000242057 8_(DS 5€q
AHR Modern_Hubbard seq

AHR Neanderthal_Hubbardseg

AHR 002_Hum ENSTO0000242057 856
AHR Modern. seq

AHR Neanderthal seq

AHR 002_Hum ENSTO0000242057 8_(DS seq
AHR Modern_Hubbardseq

AHR Neanderthal_Hubbardseq

T T T T T
310 320 330 340 350

1 1 1 1 1
GGCTCCTCCTCCGCCCGGGCCGCCTCACCTGCGGGCATTGCCGCGCCGCC 350
GGCTCCTCCTCCGCCCGGGCCGCCTCACCTGCGGGCATTGCCGCGCCGCC 350
GGCTCCTCCTCCGCCCGGGCCGCCTCACCTGCGGGCATTGCCGCGCCGCC 350

T
360 370 380 390 400

1 1 1 1 1
TCCGCCGGTGTAGACGGCACCTGCGCCGCCTTGCTCGCGGGTCTCCGCCC 400
TCCGCCGGTGTAGACGGCACCTGCGCCGCCTTGCTCGCGGGTCTCCGCCC 400
TCCGCCGGTGTAGACGGCACCTGCGCCGCCTTGCTCGCGGGTCTCCGCCC 400

410 420 430 440 450

1 1 1 1 1
CTCGCCCACCCTCACTGCGCCAGGCCCAGGCAGCTCACCTGTACTGGCGC 450
CTCGCCCACCCTCACTGCGCCAGGCCCAGGCAGCTCACCTGTACTGGCGC 450
CTCGCCCACCCTCACTGCGCCAGGCCCAGGCAGCTCACCTGTACTGGCGC 450

460 470 480 490 500
1

1 1 1 1
GGGCTGCGGAAGCCTGCGT GAGCCGAGGCGT TGAGGCGCGGCGCCCACGC 500
GGGCTGCGGAAGCCTGCGT GAGCCGAGGCGT TGAGGCGCGGCGCCCACGC 500
GGGCTGCGGAAGCCTGCGT GAGCCGAGGCGT TGAGGCGCGGCGCCCACGC 500

510 520 930 540 550

1 1 1 1 1
CACTGTCCCGAGAGGACGCAGGT GGAGCGGGCGCGGCT TCGCGGAACCCG 5930
CACTGTCCCGAGAGGACGCAGGT GGAGCGGGCGCGGCTTCGCGGAACCCG 930
CACTGTCCCGAGAGGACGCAGGT GGAGCGGGCGCGGCTTCGCGGAACCCG 930

T
560 570 580 590 600
L

L L L L
GCGCCGGCCGCCGCAGT GGTCCCAGCCTACACCGGGTT CCGGGGACCCGG 600
GCGCCGGCCGCCGCAGT GGTCCCAGCCTACACCGGGTT CCGGGGACCCGG 600
GCGCCGGCCGCCGCAGT GGTCCCAGCCTACACCGGGTT CCGGGGACCCGG 600

610 620 630 640 650
1

L L 1 L
CCGCCAGTGCCCGGGGAGTAGCCGCCGCCGT CGGLT GGGCACCATGAACA 650
CCGCCAGT GCCCGGGGAGTAGCCGCCGCCGT CGGCT GGGCACCATGAACA 650
CCGCCAGT GCCCGGGGAGTAGCCGCCGCCGT CGGCT GGGCACCATGAACA 650
------------------------------------------- ATGAACA

i
1
1
1
1
]
1
]
1
i
1
1
1
1
]
1
]
1
i
1
1
1
1
]
1
]
1
i
1
1
1
1
]
1
]
1
i
1
1
1
1
1
1
g
—
[
=
=
0
=
~ o~ o~

T
660 670 680 690 700
L 1

1 1 1
GCAGCAGCGCCAACATCACCTACGCCAGT CGCAAGCGGCGGAAGCCGGTG 700
GCAGCAGCGCCAACATCACCTACGCCAGT CGCAAGCGGCGGAAGCCGGTG 700
GCAGCAGCGCCAACATCACCTACGCCAGT CGCAAGCGGCGGAAGCCGGTG 700
GCAGCAGCGCCAACATCACCTACGCCA GT CGCAAGCGGCGGAAGCCGGTG 57
GCAGCAGCGCIIAACATCACCTACGCHA GECGEAACGGCGGAAGCCEGTG 57
GCAGCAGCGCIAACATCACCTACGCHA GECGEAACGGCGGAAGCCEGTG 57

T T T T T
710 720 730 740 750

1 1 1 1 1
CAGAAAACAGTAAAGCCAATCCCAGCT GAAGGAATCAAGT CAAATCCTTC 750
CAGAAAACAGTAAAGCCAATCCCAGCT GAAGGAATCAAGT CAAATCCTTC 750
CAGAAAACAGTAAAGCCAATCCCAGCT GAAGGAATCAAGT CAAATCCTTC 750
CAGAAAACAGTAAAGCCAATCCCAGCT GAAGGAATCAAGT CAAATCCTTC 107
CAGAAAACEGTEAAGCCEATCCCEGCT GAAGGEATCAARIEBAABCCEEE 107
CAGAAAACEGT EAAGCCEATCCCEGCT GAAGGEATCAARTEBAAEBCCEEE 107
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AHR 002_Hum ENST00000242057 8seq

AHR Modern.seq

AHR Meanderthal seq

AHR 002_Hum ENSTD0000242057.8_(DSseq
AHR Modern_Hubbard seq

AHR Meanderthal_Hubbardseg

AHR_002_Hum ENST00000242057 85€q
AHR_Modern. seq

AHR_Neanderthal seq

AHR 002 _Hum ENST00000242057 8 (DS seq
AHR Mocern_Hubbardseq
AHR_Neanderthal_Hubbardseg

AHR _002_Hum ENST00000242057 85€q

AHR Modern. seq

AHR Meanderthal seq

AHR_002_Hum ENST00000242057.8_(DSseq
AHR_Modern_Hubbard seq

AHR Meanderthal_Hubbardseg

AHR 002_Hum ENST00000242057 8:56q
AHR Modern. seq

AHR Neanderthal seq

AHR 002_Hum ENST00000242057.8_(DSseq
AHR Modern_Hubbardseq

AHR Neanderthal_Hubbardseg

AHR_002_Hum ENST00000242057 8.5€q
AHR_Modern. seq

AHR Neanderthal seq

AHR_002_Hum ENST00000242057.8_(DS 5€q
AHR Modern_Hubbard seq

AHR Neanderthal_Hubbardseg

AHR 002_Hum ENST00000242057 85eq
AHR Modern. seq

AHR Neanderthal seq

AHR 002_Hum ENST00000242057 8_(DSseq
AHR Modern_Hubbardseq

AHR Neanderthal_Hubbardseq

AHR 002 Hum ENST00000242057 85seq
AHR Modern. seq

AHR Nearderthal seq

AHR_002_Hum ENST00000242057.8_(DS seq
AHR Modern_Hubbardseq

AHR Nearderthal_Hubbardseg

AHR _002_Hum ENST00000242057 85€q

AHR Modern.seq

AHR Meanderthal seq

AHR 002_Hum ENSTD0000242057.8_(DSseq
AHR Modern_Hubbard seq

AHR Meanderthal_Hubbardseg

AHR 002_Him ENST00000242057 8 5eq
AHR Modern. seq

AHR Nearderthal seq

AHR 002 Hum ENST00000242057.8 (DSseq
AHR Modern_Hubbardseq

AHR_ Nearderthal_Hubbardseq

¥
760 770 780 790 800

1 1 1 1 1
CAAGCGGCATAGAGACCGACT TAATACAGAGTTGGACCGT TTGGCTAGCC
CAAGCGGCATAGAGACCGACT TAATACAGAGTTGGACCGT TTGGCTAGCC
CAAGCGGCATAGAGACCGACT TAATACAGAGTTGGACCGT TTGGCTAGCC
CAAGCGGCATAGAGACCGACT TAATACAGAGTTGGACCGT TTGGCTAGCC
CAAQCGGCAEEBGEGATCGECTEAABACEGADETGGAICGERT GGCTAGCC
CAADCGGCAEEBGEGACGECTEAABACEGADETGGACGERT GGCTAGCC

T T ¥ L] T
810 820 830 840 850

TGCTGCCTTTCCCACAAGATGTTAT TAATAAGT T GGACAAACTTTCAGTT
TGCTGCCTTTCCCACAAGATGTTATTAATAAGT T GGACAAACTTTCAGTT
TGCTGCCTTTCCCACAAGATGTTATTAATAAGTT GGACAAACTTTCAGTT
TGCTGCCTTTCCCACAAGATGTTATTAATAAGTTGGACAAACTTTCAGTT
TGCTECCETTCCCECAEGATGTEATEAABAAGET GGAJAAACTEREEGTE
TGCTECCETTCCCECAEGATGTEATEAABAAGET GGAJAAACTEREEGTE

L] ¥ ¥ L] T
860 870 880 890 900
CTTAGGCTCAGCGTCAGTTACCT GAGAGCCAAGAGCTTCTTTGATGT TG
CTTAGGCTCAGCGT CAGTTACCT GAGAGCCAAGAGCTTCTTTGATGTTGE
CTTAGGCTCAGCGT CAGTTACCT GAGAGCCAAGAGCTTCTTTGATGTTGE
CTTAGGCTCAGCGT CAGTTACCT GAGAGCCAAGAGCTTCTTTGATGTTGE
CTEBGGCT CAGCOTEAGETACCT GEGEGCCAAGAGCTTCTTEGATGTEGE
CTEBGGCTCAGCGTEAGETACCT GEGEGCCAAGAGCTTCTTEGATGTEGE

1 1 1 T 1
910 920 930 940 950

ATTAAAATCCTCCCCTACT GAAAGAAACGGAGGCCAGGATAACT GTAGAG
ATTAAAATCCTCCCCTACT GAAAGAAACGGAGGCCAGGATAACT GTAGAG
ATTAAAATCCTCCCCTACT GAAAGAAA CGGAGGCCAGGATAACT GTAGAG
ATTAAAATCCTCCCCTACT GAAAGAAA CGGAGGCCAGGATAACT GTAGAG
f8TEAAADECRECCCEACEGAABGEAA CGGRGGCCAGGATAACT GEBGEG
H8TEAAADECRECCCEACEGAABGEAA CGGEGGCCAGGATAACT GEBGEG

T T ¥ T T
960 970 930 990 1000
1 1 1 1 1
CAGCAAATTTCAGAGAAGGCCTGAACT TACAAGAAGGAGAATTCTTATTA
CAGCAAATTTCAGAGAAGGCCTGAACT TACAAGAAGGAGAATTCTTATTA
CAGCAAATTTCAGAGAAGGCCTGAACT TACAAGAAGGAGAATTCTTATTA
CAGCAAATTTCAGAGAAGGCCTGAACT TACAAGAAGGAGAATTCTTATTA
CHGCHAABTTCEGEGAAGGCCTGAACETECARGAAGGEGAATTCETEETE
CHGCHAABTTCEGEGAAGGCCTGAACETECARGAAGGEGAATTCETEETE

T T T T T
1010 1020 1020 1040 1030
1

L L 1 L
CAGGCTCTGAATGGCTTTGTATTAGTT GTCACTACAGATGCTTTGGTCTT
CAGGCTCTGAATGGCTTTGTATTAGTT GTCACTACAGATGCTTTGGTCTT
CAGGCTCTGAATGGCTTTGTATTAGTT GTCACTACAGATGCTTTGGTCTT
CAGGCTCTGAATGGCTTTGTATTAGTT GTCACTACAGATGCTTTGGTCTT
CAGGCTCTGAABGGCTTRGTERTEGTEGTEACBACEGATGCTRTGGTETT
CAGGCTCTGAARGGCTTEGTERTEGTEGTEACEBACEGATGCTRTGGTETT

10680 1070 1080 1090 1100
1 1 1

1 1
TTATGCTTCTTCTACTATACAAGAT TATCTAGGGTT TCAGCAGTCTGATG
TTATGCTTCTTCTACTATACAAGAT TATCTAGGGTT TCAGCAGTCTGATG
TTATGCTTCTTCTACTATACAAGAT TATCTAGGGTT TCAGCAGTCTGATG
TTATGCTTCTTCTACTATACAAGAT TATCTAGGGTT TCAGCAGTCTGATG
ETABGCTEEDEEACEATECAEGAT TABCTEGGETTECAGCAGIEEGATG
ETABGCTIEEDEEACEATECAEGAT TABCTEGGETTECAGCAGIEEGATG

T T ¥ L] T

1110 1120 1120 1140 150
TCATACATCAGAGT GTATATGAACT TATCCATACCGAAGACCGAGCT GAA
TCATACATCAGAGT GTATATGAACT TATCCATACCGAAGACCGAGCTGAA
TCATACATCAGAGT GTATATGAACT TATCCATACCGAAGACCGAGCTGAA
TCATACATCAGAGTGTATATGAACT TATCCATACCGAAGACCGAGCTGAA
TEATECAECAGAGEGTETAEGAACTEATCCABACCGAAGAJCGEGCTGAA
TEATECAECAGAGEGTETAEGAACTEATCCABACCGAAGAJCGEGCTGAA

L] ¥ ¥ L] T

116 17 1180 19 1200
TTTCAGCGTCAGCTACACT GGGCAT TAAATCCTTCT CAGT GTACAGAGTC
TTTCAGCGTCAGCTACACT GGGCAT TAAATCCTTCT CAGT GTACAGAGTC
TTTCAGCGTCAGCTACACT GGGCAT TAAATCCTTCT CAGT GTACAGAGTC
TTTCAGCGTCAGCTACACT GGGCAT TAAATCCTTCT CAGT GTACAGAGTC
TTECAGCGECAGCTECACT GGGCIIETEAABCCEIEECAGT GEACEGATNRE
TTECAGCGECAGCTECACT GGGCIIETEAABCCEIEECAGT GEACEGATNTE

20

800
800
800
157
157
157

850
830
850
207
207
207

900
900
900
257
257
257

930
930
930
307
307
307

1000
1000
1000
357
357
357

1030
1090
1090
407
407
407

1100
1100
1100
457
457
457

130
130
130
507
507
507

1200
1200
1200
257
557
557



AHR_002_Hum ENSTO0000242057 856
AHR_Modern. seq

AHR_Neanderthal seq

AHR_002_Hum ENSTO0000242057 8 (DS.5eq
AHR_Mocern_Hubbardseq

AHR Neanderthal_Hubbardseq

AHR 002_Hum ENST00000242057 856
AHR_Modern. seq

AHR Neanderthal seq

AHR 002_Hum ENSTO0000242057 8 (DS56eq
AHR Modern_Hubbard seq

AHR Neanderthal_Hubbardseq

AHR_002_Hum ENSTO0000242057 8seq
AHR_Modern.seq

AHR_Neanderthal seq

AHR_00Z_Hum ENSTD0000242057.8_(DSseq
AHR_Modern_Hubbardseq
AHR_Meanderthal_Hubbardseq

AHR_002_Hum ENST00000242057 85€q
AHR_Modern. seq

AHR_Neanderthal seq

AHR 002 Hum ENSTO0000242057 & (DSs5eq
AHR Mocern Hubbardseq
AHR_Nearderthal_Hubbard seq

AHR_002_Hum ENSTO0000242057 8seq
AHR_Modern.seq

AHR_Meanderthal.seq

AHR_002_Hum ENSTD0C00242057 .8 _(DSseq
AHR Modern_Hubbardseq
AHR_MNeanderthal_Hubbardseg

AHR_002_Hum ENSTO0000242057 856q
AHR_Modern. seq

AHR_Neanderthal seq

AHR_002_Hum ENSTO0000242057 8 (DS.5eq
AHR_Mocern_Hubbardseq

AHR Neanderthal_Hubbardseq

AHR_002_Hum ENST00000242057 856
AHR Modern.seq

AHR Neanderthal seq

AHR 002_Hum ENSTO0000242057 8 (DS56eq
AHR Modern_Hubbard seq

AHR Neanderthal_Hubbardseq

AHR_002_Hum ENST00000242057 856
AHR_Modern. seq

AHR_Neanderthal seq

AHR_002_Hum ENST00000242057 8 (DS.seq
AHR_Mocern_Hubbardseq
AHR_Neanderthal_Hubbardseq

AHR_002_Hum ENST00000242057 85€q

AHR Modern. seq

AHR Nearderthal seq

AHR 002 Hum ENSTO0000242057 & (DSs5eq
AHR_Mocern_Hubbardseq
AHR_Nearderthal_Hubbard seq

T T T T T
1210 122] 12.?0 1240 1250

TGGACAAGGAAT TGAAGAA GCCACT GGTCTCCCCCAGACAGTAGTCTGTT
TGGACAAGGAAT TGAAGAA GCCACT GGTCTCCCCCAGACAGTAGTCTGTT
TGGACAAGGAAT TGAAGAA GCCACT GGTCTCCCCCAGACAGTAGTCTGTT
TGGACAAGGAAT TGAAGAA GCCACT GGTCTCCCCCAGACAGTAGTCTGTT
EGGECAEGGEATEGAAGAA GCJACBGGECTCCCCCAGACEGTEGTETGET
EGGECAEGGEATEGAAGAA GCJACEGGECTCCCCCAGACEGTEGTETGET

1260 12?0 12&] 129] 13(1]

ATAACCCAGACCAGATTCCTCCAGAAAACTCTCCTTTAAT GGAGAGGT GO
ATAACCCAGACCAGATTCCTCCAGAAAACTCTCCTTTAAT GGAGAGGT GC
ATAACCCAGACCAGATTCCTCCAGAAAACTCTCCTTTAAT GGAGAGGT GC
ATAACCCAGACCAGATTCCTCCAGAAAACTCTCCTTTAAT GGAGAGGT GC
ABAACCCEGAIICAGATECCECCEGAAAACTEBCCEEBTEATGGAJEGGT GC
ABAACCCEGAICAGATECCECCEGAAAACTEBCCEETEATGGAJEGGT GC

1310 132] 1330 1340 135[]

TTCATATGTCGT CTAAGGT GT CTGCTGGATAATT CATCTGGT TTTCTGAE
TTCATATGTCGT CTAAGGT GTCT GCTGGATAATTCATCTGGTTTTCTGGC
TTCATATGTCGT CTAAGGT GTCTGCTGGATAATTCATCTGGTTTTCTGGC
TTCATATGTCGT CTAAGGT GTCTGCTGGATAATTCATCTGGTTTTCTGGC
TTCATETGECGECTEEGGT GECTGCTEGATAARDERNERGCETTECTGGE
TTCATETGECGECTEEGGT GECTGCTEGATAARNEENEEGCETTECTGGE

1360 13?0 13&] 139] 14(1]

AATGAATTTCCAAGGGAAGTTAAAGTATCTTCAT GGACAGAAAAAGAAAG
AATGAATTTCCAAGGGAAGTTAAAGTATCTTCAT GGACAGAAAAAGAAAG
AATGAATTTCCAAGGGAAGTTAAAGTATCTTCAT GGACAGAAAAAGAAAG
AATGAATTTCCAAGGGAAGTTAAAGTATCTTCAT GGACAGAAAAAGAAAG
BATGAARTTCCAEGCEEAAGETEAAGTARCT ECAEGGECAGAAAAAGAAAG
BATGAARTTCCAEGGEEAAGETEAAGTARCT ECAEGGECAGAAAAAGAAAG

1410 142] 143] 1440 145[]

GGAAAGATGOATCAATAGT TCOACCTCAGTTGACTTTGT TTGCGAT AGCT
GGAAAGAT GGAT CAATACT TCCACCTCAGTTGGCTTTGTT TGCGATAGCT
GGAAAGAT GGAT CAATACT TCCACCTCAGTTGGCTTTGTT TGCGATAGCT
GGAAAGAT GGAT CAATACT TCCACCTCAGTTGGCTTTGTTTGCGATAGCT
GEBAAAGATGCERAEEATECTECCEBCCEBCAGRTGGCTETGTTRGCATRGET
GEBAAAGATGCENEEATECTECCECCEBCAGERTGGCTETGTTEGCATEGCT

1 T 1 1
1460 mm 1480 149 1500

ACTCCACTTCAGCCACCAT CCATACTT GAAATCCGGACCAAAAATTTTAT
ACTCCACTTCAGCCACCATCCATACTTGAAATCCGGACCAAAAATTTTAT
ACTCCACTTCAGCCACCATCCATACTTGAAATCCGGACCAAAAATTTTAT
ACTCCACTTCAGCCACCATCCATACTTGAAATCCGGACCAAAAATTTTAT
ACEBCCECTECAGCCECCERECATECTEGAAATCCGGACCAAAAART TEAT
ACECCECTECAGCCECCEAECATECTEGAAATCCGGACCAAAAARTTEAT

‘1510 1523 ‘1530 1540 1550

CTTTAGAACCAAACACAAACT AGACTTCACACCTAT TGGT TGTGAT GOCA
CTTTAGAACCAAACACAAACT AGACTTCACACCT AT TGGT TGTGAT GCCA
CTTTAGAACCAAACACAAACT AGACTTCACACCT AT TGGT TGTGAT GCCA
CTTTAGAACCAAACACAAACT AGACTTCACACCT AT TGGT TGTGAT GCCA
CTTEEGEACCAAACACAAACTEGACTTCACECCEATEGGETGEGAT GCIA
CTTYEGEACCAAACACAAACTEGACTTCACECCEATEGGETGEGAT GCIA

1 1 I 1 1
1560 157 1580 159 1600

AAGGAAGAATTGTT TTAGGATATACTGAAGCAGAGCTGT GCACGAGAGGC
AAGGAAGAATTGTTTTAGGATATACTGAAGCAGAGCTGT GCACGAGAGGC
AAGGAAGAAT TGTTTTAGGATATACTGAAGCAGAGCTGTGCACGAGAGGC
AAGGAAGAATTGTTTTAGGATATACTGAAGCAGAGCTGTGCACGAGAGGC
AAGGEEGEATEGTEETEGGET ABACEGAAGCIGARCTGTGCACHBGEGGE
AAGGEEGEATEGTEETEGGETABACEGAAGCIGARCTGTGCACHBGEGGE

1610

162]

1630

1640

1650

TCAGGTTATCAGTTTATTCATGCAGCTGATATGCTTTATTGT GCCGAGTC
TCAGGTTATCAGTTTATTCAT GCAGCTGATATGCTTTATT GT GCCGAGTC
TCAGGTTATCAGTTTATTCAT GCAGCTGATATGCTTTATT GT GCCGAGTC
TCAGGTTATCAGTTTATTCAT GCAGCTGATATGCTTTATT GT GCCGAGTC
DEEGGETABCAGTTEATECABGCIGCTGATATGCTETAET GEGCCGAGHE
DEEGGETAEBCAGTTEATECABGCIGCTGATATGCTETAET GEGCCGAGHE

~a
Z1

1290
1230
1230
607
607
607

1300
1300
1300
657
657
657

1330
1330
1330
707
707
707

1400
1400
1400
757
757
757

1450
1450
1450
807

807

1500
1500
1500
857

857

1580
1580
1580
07
07
07

1600
1600
1600
Q57
Q57
Q57

1630
1650
1650
1007
1007
1007



AHR 002_Hum ENST00000242057 8.5€q
AHR_Modern. seq

AHR Neanderthal seq

AHR_002_Hum ENST00000242057.8_(DS 5€q
AHR Modern_Hubbard seq

AHR Neanderthal_Hubbardseg

AHR 002_Hum ENST00000242057 8seq

AHR Modern.seq

AHR Meanderthal seq

AHR 002_Hum ENSTD0000242057.8_(DSseq
AHR Modern_Hubbard seq

AHR Meanderthal_Hubbardseg
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T ¥ T
1660 1670 1680 1690 1700
1

1 1 1 1
CCATATCCGAATGATTAAGACTGGAGAAAGT GGCAT GATAGT 1T 1CCGGC
CCATATCCGAAT GATTAAGACTGGAGAAAGT GGCAT GATAGT TTTCCGGC
CCATATCCGAAT GATTAAGACTGGAGAAAGT GGCAT GATAGT TTTCCGGC
CCATATCCGAAT GATTAAGACTGGAGAAAGT GGCAT GATAGT TTTCCGGC
CCABATCCGEAT GATEAAGACEGGEGAAAGEGGCAT GATEGTET TCCGGC
CCABATCCGEAT GATEAAGACEGGEGAAAGEGGCAT GATEGTET TCCGGC

T T ¥ L] T
1710 1720 1720 1740 179

TTCTTACAAAAAACAACCGAT GGACTT GGGT CCAGT CTAATGCACGCCTG
TTCTTACAAAAAACAACCGAT GGACTT GGGT CCAGT CTAATGCACGCCTG
TTCTTACAAAAAACAACCGAT GGACTT GGGT CCAGT CTAATGCACGCCTG
TTCTTACAAAAAACAACCGAT GGACTT GGGT CCAGT CTAATGCACGCCTG
TECTEACEAAAAACAACCGET GGACET GGGTECAGIEBAABGCICGECTG
TECTEACEAAAAACAACCGET GGACET GGGTECAGIEBAABGCICGECTG

L] ¥ ¥ L] T

1760 1770 1780 179 1800
CTTTATAAAAAT GGAAGACCAGATTATATCATTGTAACTCAGAGACCACT
CTTTATAAAAAT GGAAGACCAGATTATAT CATTGTAACTCAGAGACCACT
CTTTATAAAAAT GGAAGACCAGATTATAT CATTGEAACTCAGAGACCACT
CTTTATAAAAAT GGAAGACCAGATTATATCATTGTAACTCAGAGACCACT
CTETABAAAAABGGEEGECCEGATTABAT CATEGTEACECAGEGECCECT

CTETABAAAAAEGGEEGECCEGATTABAT CATEGEEACECAGEGECCECT
T T

T T T
1810 1820 180 f 1840 1850
L L L 1 L

AACAGATGAGGAAGGAACAGAGCAT TTACGAAAACGAAATACGAAGT T GC
AACAGATGAGGAAGGAACAGAGCAT TTACGAAAACGAAATACGAAGTTGC
AACAGATGAGGAAGGAACAGAGCAT TTACGAAAACGAAATACGAAGTTGC
AACAGATGAGGAAGGAACAGAGCAT TTACGAAAACGAAATACGAAGTTGC
EacBcATGANGAAGEEACHGAGCAREBTECGEAAACGEAABACEBAAGETGC
EACEGATGANGAAGGEEACHCAGCARET ECGEAAACGEAABACEBAAGETGC

1 1 I T 1

1860 1870 1880 1890 1900

1 1 1 1 1
CTTTTATGTTTACCACT GGAGAAGCTGTGTT GTATGAGGCAACCAACCCT
CTTTTATGTTTACCACT GGAGAAGCTGTGTT GTATGAGGCAACCAACCCT
CTTTTATGTTTACCACT GGAGAAGCTGTGTT GTATGAGGCAACCAACCCT
CTTTTATGTTTACCACT GGAGAAGCTGTGTT GTATGAGGCAACCAACCCT
CETTEBATGTTEACCACEGGEGAAGCTGTGET GTARGARGCEACCAACCCE
CETTEBATGTTEACCACEGGEGAAGCTGTGET GTABGAJGCEACCAACCCE

T ¥
1910 1920 1930 1940 1950
1 1 L

1 1
TTTCCTGCCATAATGGATCCCTTACCACTAAGGACTAAAAATGGCACTAG
TTTCCTGCCATAATGGATCCCTTACCACTAAGGACTAAAAATGGCACTAG
TTTCCTGCCATAATGGATCCCTTACCACTAAGGACTAAAAATGGCACTAG
TTTCCTGCCATAATGGATCCCTTACCACTAAGGACTAAAAATGGCACTAG
TTECcCEGCATEATGGATCCCETECCHCTER GGACBAAAAABGGCACERAG
TTERCCEGCHATEATGGATCCCRTECCECTERGGACEAAAAARGGCACRAG

T T T T T
1960 1970 1980 1990 2000
1 1

1 1 1
TGGAAAAGACTCTGCTACCACAT CCACTCTAAGCAAGGACTCTCTCAATC
TGGAAAAGACTCTGCTACCACAT CCACTCTAAGCAAGGACTCTCTCAATC
TGGAAAAGACTCTGCTACCACAT CCACTCTAAGCAAGGACTCTCTCAATC
TGGAAAAGACTCTGCTACCACAT CCACTCTAAGCAAGGACTCTCTCAATC
EGGEAAAGATHEEGCTACCACERECACECTEAGCAAGGAJEEECTCAARC
EGGEAAAGATHEEGCTACCACEBIECACECTEAGCAAGGATEEECTCAARC

2010 2020 2030 2040 2050
1

1 1 1 1
CTAGTTCCCTCCTGGCT GCCATGAT GCAACAAGATGAGICTATTTATCTC
CTAGTTCCCTCCTGGCT GCCATGAT GCAACAAGATGAGTCTATTTATCTC
CTAGTTCCCTCCTGGCT GCCATGAT GCAACAAGATGAGTCTATTTATCTC
CTAGTTCCCTCCTGGCT GCCATGAT GCAACAAGATGAGTCTATTTATCTC
CEAGEQECCTCCTGGCT GCCATGAT GCAECAEGATGAGTEEATETAECTC
CEAGEIECCTCCTGGCT GCCATGAT GCAECAEGATGAGTEEATETAECTC

T
20680 2070 2080 2090 2100
1

1 1 1 1
TATCCTGCTTCAAGTACTT CAAGTACT GCACCTT TTGAAAACAACTTTTT
TATCCTGCTTCAAGTACTTCAAGTACT GCACCTT TT GAAAACAACTTTTT
TATCCTGCTTCAAGTACTTCAAGTACT GCACCTTTT GAAAACAACTTTTT
TATCCTGCTTCAAGTACTTCAAGTACT GCACCTTTT GAAAACAACTTTTT
TAECCEGCTJEEAGEACENEEAGEACEGCECCET THGAAAACAACTTETT
TABCCEGCTEEAGEACENEEAGEACEGCECCET THGAAAACAACTTETT
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1800
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1850
1850
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1207
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1900
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T T ¥ T T

2110 2120 212 2140 210
CAACGAATCTATGAATGAATGCAGAAATT GGCAAGATAATACTGCACCGA 2150
CAACGAATCTATGAATGAATGCAGAAATT GGCAAGATAATACTGCACCGA 2150
CAACGAATCTATGAATGAATGCAGAAATT GGCAAGATAATACTGCACCGA 2150
CAACGAATCTATGAATGAATGCAGAAATT GGCAAGATAATACTGCACCGA 1507
CAACGAAQEEAT GAABGAATGCEGEAART GGCAEGATAABACEGCECCEA 1507
CAACGAAEEAT GAABGAATGCEGEAART GGCAEGATAABACEGCECCEA 1507

1 1 I L] 1

2160 2170 21 219 2200
TGGGAAATGATACTATCCT GAAACATGAGCAAAT TGACCAGCCTCAGGAT 2200
TGGGAAATGATACTATCCT GAAACATGAGCAAAT TGACCAGCCT CAGGAT 2200
TGGGAAATGATACTATCCT GAAACATGAGCAAAT TGACCAGCCTCAGGAT 2200
TGGGAAATGATACTATCCT GAAACATGAGCAAAT TGACCAGCCT CAGGAT 1557
TGGGEAAEGATACEATCCT GAAACABGAGCAEATEGACCAGCCECAGGAT 1557
TGGGEAAEGATACEATCCT GAAACABGAGCAEATEGACCAGCCECAGGAT 1557

¥
2210 2220 2230 2240 2250

1 1 1 1 1
GTGAACTCATTTGCTGGAGGT CACCCAGGGCTCT 11 CAAGATAGTAAAAA 2250
GTGAACTCATTT GCTGGAGGT CACCCAGGGCTCT TTCAAGATAGTAAAAA 2290
GTGAACTCATTT GCTGGAGGT CACCCAGGGCTCT TTCAAGATAGTAAAAA 2290
GTGAACTCATTT GCTGGAGGT CACCCAGGGCTCT TTCAAGATAGTAAAAA 1607
GTGAACHEET TEGCTGGEGGECACCCEGGECTCT THCAEGATAGEAAAAA 1607
GTGAACHEET TEGCTGGEGGECACCCEGGECTCT TECAEGATAGEAAAAA 1607

22680 2270 2280 290 2300

1 1 1 1 1
CAGTGACTTGTACAGCATAAT GAAAAACCTAGGCAT TGAT TTTGAAGACA 2300
CAGTGACTTGTACAGCATAAT GAAAAACCTAGGCAT TGATTTTGAAGACA 2300
CAGTGACTTGTACAGCATAAT GAAAAACCTAGGCATTGATTTTGAAGACA 2300
CAGTGACTTGTACAGCATAAT GAAAAACCTAGGCATTGATTTTGAAGACA 1657
CAGEGACETGTACAGCATBAT GAAAAACCTEGGCATEBGATTTEGAAGACA 1657
CAGEGACETGTACAGCATBAT GAAAAACCTEGGCATEBGATTTEGAAGACA 1657

T
2310 2320 2330 2340 2350

1 1 1 1 1
TCAGACACAT GCAGAATGAAAAATTTT TCAGAAATGATTTTTCTGGTGAG 2350
TCAGACACAT GCAGAATGAAAAATTTT TCAGAAATGATTTTTCTGGTGAG 2380
TCAQJACACAT GCAGAAT GAAAAATTTT TCAGAAATGATTTTTCTGGTGAG 2350
TCAGACACAT GCAGAAT GAAAAATTTT TCAGAAATGATTTTTCTGGTGAG 1707
TCEGECACATGCAGAABGAAAAATTRT TCEGEAARGATTTRAEEGGEGAR 1707
TCEQECACAT GCAGAABGAAAAATTRT TCEGEAARBGATTTRAEEGGEGAR 1707

T T ¥ T T
. 23680 2370 2380 2390 2400

L L L 1 L
GTTGACTTCAGAGACATTGACTTAACGGATGAAATCCTGACGTATGTCCA 2400
GTTGACTTCAGAGACATTGACTTAACGGATGAAATCCTGACGTATGTCCA 2400
GTTGACTTCAGAGACATTGACTTAACGGATGAAATCCTGACGTATGTCCA 2400
GTTGACTTCAGAGACATTGACTTAACGGATGAAATCCTGACGTATGTCCA 1757
GTEGACTTCEGEGACATEGACETEACEGATGAAATCCTGACETARBGTECA 1757
GTEGACTTCEGEGACATRGACETEACEGATGAAATCCTGACETARGTECA 1757

T T T T T
2410 2420 2430 2440 2450
1

1 1 1 1
AGATTCTTTAAGTAAGTCTCCCTTCATACCT TCAGATTATCAACAGCAAC 2450
AGATTCTTTAAGTAAGTCTCCCTTCATACCTTCAGATTATCAACAGCAAC 2450
AGATTCTTTAAGTAAGTCTCCCTTCATACCTTCAGATTATCAACAGCAAC 2450
AGATTCTTTAAGTAAGTCTCCCTTCATACCTTCAGATTAT CAACAGCAAC 1807
EGATREEETEACEAAGIEBCCCTTCATECCEREBGA TTABCAECAGCAEC 1807
EGATDERETEAGEAAGIEECCCTTCATECCEIERGA TTABCAECAGCAEC 1807

¥
2480 2470 2480 2490 2500

1 1 1 1 1
AGTCCTTGGCTCTGAACTCAAGCTGTATGGT ACAGGAACACCTACATCTA 2500
AGTCCTTGGCTCTGAACTCAAGCTGTATGGT ACAGGAACACCTACATCTA 2500
AGTCCTTGGCTCTGAACTCAAGCTGTATGGT ACAGGAACACCTACATCTA 2500
AGTCCTTGGCTCTGAACTCAAGCTGTATGGT ACAGGAACACCTACATCTA 1857
AGECETGGCTCTGAACTHEEAGCTGEA TGGT ECAGGAACACCTECAEBCTE 1857
AGQECETGGCTCTGAACTEEAGCTGEA TGGT ECAGGAACACCTECAEBCTE 1857

L]
2310 2520 2530 2540 2530
1

1 1 1 1
GAACAGCAACAGCAACATCACCAAAAGCAAGTAGTAGT GGAGCCACAGCA 2550
GAACAGCAACAGCAACATCACCAAAAGCAAGTAGTAGT GBAGCCACAGCA 2550
GAACAGCAACAGCAACATCACCAAAAGCAAGTAGTAGT GGAGCCACAGCA 2550
GAACAGCAACAGCAACATCACCAAAAGCAAGTAGTAGT GGAGCCACAGCA 1007
GAACAGCAECAGCAECAECACCAEAADCAEGTEGTEGT GGADICCECAGCA 1007
GAACAGCAECAGCAECAECACCAEAADCAEGTEGTEGT GGADICCECAGCA 1007

23
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2560 2570 2580 2590 2600

1 1 1 1 1
ACAGCTGT GT CAGAAGATGAAGCACAT GCAAGTTAATGGCATGT TTGAAA
ACAGCT GT GT CAGAAGATGAAGCACAT GCAAGTTAATGGCATGTTTGAAA
ACAGCT GT GT CAGAAGATGAAGCACAT GCAAGTTAATGGCATGTTTGAAA
ACAGCT GT GT CAGAAGATGAAGCACAT GCAAGTTAATGGCATGTTTGAAA
ECAGCTGT GECAGAAGATGAAGCACAT GCAEGTEAABGGCATGTTEGAAA
ECAGCTGT GECAGAAGATGAAGCACAT GCAEGTEAABGGCATGTTEGAAA

2610 2620 2630 2640 2630

1 1 1 1 1
ATTGGAACTCTAACCAATTCGTGCCTT TCAATTGTCCACAGCAAGACCCA
ATTGGAACTCTAACCAATTCGTGCCTT TCAATTGTCCACAGCAAGACCCA
ATTGGAACTCTAACCAATTCGTGCCTT TCAATTGTCCACAGCAAGACCCA
ATTGGAACTCTAACCAATTCGTGCCTT TCAATTGTCCACAGCAAGACCCA
ABTGGAACHEBAACCAETTCGTGCCET TCAABTGECCECAGCAEGACCCE
ABTGGAACHEBAACCAETTCGTGCCET TCAABTGECCECAGCAEGACCCE

¥ T
2660 2670 2680 2690 2700

1 1 1 1 1
CAACAATATAATGICTTTACAGACT TACATGGGA TCAGTCAAGAGT TCCC
CAACAATATAATGTCTTTACAGACT TACATGGGATCAGTCAAGAGT TCCC
CAACAATATAATGTCTTTACAGACT TACATGGGATCAGTCAAGAGT TCCC
CAACAATATAATGTCTTTACAGACT TACATGGGATCAGTCAAGAGT TCCC
CAECAETABAAEGTETTEACEGATIETECAEGGEATCAGECAEGAGT TCCC
CAECAETABAAEGTETTEACEGAIETECAEGGEATCAGECAEGAGT TCCC

2710 2720 2730 2740 2730
1

1 1 1 1
CTACAAATCTGAAATGGATTCTATGCCTTATACACAGAACTTTATTTCCT
CTACAAATCTGAAATGGATTCTATGCCTTATACACAGAACTTTATTTCCT
CTACAAATCTGAAATGGATTCTATGCCTTATACACAGAACTTTATTTCCT
CTACAAATCTGAAATGGATTCTATGCCTTATACACAGAACTTTATTTCCT
CTACAAAEEGAAATGGATEEBATGCCETABACECAGAACTTEATERECT
CTACAAAEEGAAATGGATIEBATGCCETABACECAGAACTTEATERECT

2780 2770 2780 270 2800

1 1 1 1 1
GTAATCAGCCTGTATTACCACAACATT CCAAATGTACAGAGCTGGACTAC
GTAATCAGCCTGTATTACCACAACATT CCAAATGTACAGAGCTGGACTAC
GTAATCAGCCTGTATTACCACAACATT CCAAATGTACAGAGCTGGACTAC
GTAATCAGCCTGTATTACCACAACATT CCAAATGTACAGAGCTGGACTAC
GEAABCAGCCEGTERBTECCECAECABNECAAATCEACEGAGCTGGATAC
GEAABCAGCCEGTERBTECCECAECABNECAAATGEACEGAGCTGGATAC

T
2810 2820 2830 2840 26890
L

L L 1 L
CCTATGGGGAGTTTTGAACCATCCCCATACCCCACTACTTICTAGTTTAGA
CCTATGGGGAGTTTTGAACCATCCCCATACCCCACTACTTCTAGTTTAGA
CCTATGGGGAGTTTTGAACCATCCCCATACCCCACTACTTCTAGTTTAGA
CCTATGGGGAGTTTTGAACCATCCCCATACCCCACTACTTCTAGTTTAGA
ccEBATGGGEAGETTEGAACCEAECCcCcETACCCCACEACEAEBAGEETEGA
cCEBATGGGEAGETTEGAACCEAECCCETACCCCACHACEARBAGEETEGA

T T T T T
2860 2870 2880 2890 2000

1 1 1 1 1
AGATTTTGTCACTTGTTTACAACTTCCTGAAAACCAAAAGCATGGATTAA
AGATTTTGTCACTTGTTTACAACTTCCTGAAAACCAAAAGCATGGATTAA
AGATTTTGTCACTTGTTTACAACTTCCTGAAAACCAAAAGCATGGATTAA
AGATTTTGTCACTTGTTTACAACTT CCTGAAAACCAAAAGCATGGATTAA
AGATTTEGTEACET GEETECAECTECCEGAAAACCAEAADCARGGEETEA
AGATTTEGTEACET GEETECAECTECCEGAAAACCABAADCARGGEETEA

T
2010 2920 2930 2040 2050

1 1 1 1 1
ATCCACAGTCAGCCATAATAACT CCTCAGACATGTTATGCTGGGGCCGTG
ATCCACAGTCAGCCATAATAACT CCTCAGACATGTTATGCTGGGGCCGTG
ATCCACAGTCAGCCATAATAACT CCTCAGACATGTTATGCTGGGGCCGTG
ATCCACAGTCAGCCATAATAACT CCTCAGACATGTTATGCTGGGGCCGTG
ABCCECAGREEGCIATEATEACECCECAGACETGETABGCTGGEGCHGTG
ABCCECAGREEGCIATEATEACECCECAGACETGETABGCTGGEGCHGTG

2960 2970 2980 2990 3000

1 1 1 1 1
TCGATGTATCAGTGCCAGCCAGAACCT CAGCACACCCACGT GGGT CAGAT
TCGATGTATCAGTGCCAGCCAGAACCT CAGCACACCCACGT GGGT CAGAT
TCGATGTATCAGTGCCAGCCAGAACCT CAGCACACCCACGTGGGT CAGAT
TCGATGTATCAGTGCCAGCCAGAACCT CAGCACACCCACGTGGGT CAGAT
BEBATGTABCAGTGCCAGCCEGAACCECAGCACACCCACGTGGGECAGAT
DEBATGTAECAGTGCCAGCCHGAACCECAGCACACCCACGTGGGECAGAT

24
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2600
2600
1957
1957
1957

2650
2650
2650
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2007
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2057
2057
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2750
2750
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3010 3020 3020 3040 3050

1 1 1 1 1
GCAGTACAATCCAGTACTGCCAGGCCAACAGGCATT 1T TAAACAAGTTTC 3050
GCAGTACAATCCAGTACTGCCAGGCCAACAGGCATT TTTAAACAAGTTTC 3050
GCAGTACAATCCAGTACTGCCAGGCCAACAGGCATT TTTAAACAAGTTTC 3050
GCAGTACAATCCAGTACTGCCAGGCCAACAGGCATT TTTAAACAAGTTTC 2407
GCAGTACAAECCEGTECTGCCEGGCCAECAGGCETTEETEAACAAGTTEC 2407
GCAGTACAAECCEGTECTGCCEGGCCAECAGGCETTEETEAACAAGTTEC 2407

T T T T T
3080 3070 3080 3090 3100

1 1 1 1 1
AGAATGGAGI TTTAAATGAAACATATCCAGCTGAAT TAAATAACATAAAT 3100
AGAATGGAGT TTTAAATGAAACATATCCAGCTGAAT TAAATAACATAAAT 3100
AGAATGGAGT TTTAAATGAAACATATCCAGCTGAAT TAAATAACATAAAT 3100
AGAATGGAGT TTTAAATGAAACATATCCAGCTGAAT TAAATAACATAAAT 2457
AGAABGGEGTEETEAAEGAAACETABCCEGCTGAAETEAABAACATEAAR 2457
AGAABGGEGTEETEAAEGAAACETABCCEGCTGAAETEAABAACATEAAR 2457

L] ¥ ¥ L] T

3110 3120 310 3140 3150
AACACTCAGACTACCACACATCT TCAGCCACTTCATCATCCGTCAGAAGC 3130
AACACTCAGACTACCACACATCTTCAGCCACTTCATCATCCGTCAGAAGC 319
AACACTCAGACTACCACACATCTTCAGCCACTTCATCATCCGTCAGAAGC 319
AACACTCAGACTACCACACATCTTCAGCCACTTCATCATCCGTCAGAAGC 2507
AACACECAGACEACCACECABCTECAGCCECTECAECAECCEAEEGAAGT 2507
AACACECAGACEACCACECABCTECAGCCECTECAECAECCEREEGAAGT 2507

31680 3170 3180 3190 3200
1

1 1 1 1
CAGACCTTTTCCTGATTTGACATCCAGTGGATTCCTGTAATTCCAAGCCC 3200
CAGACCTTTTCCTGATTTGACATCCAGTGGATTCCTGTAATTCCAAGCCC 3200
CAGACCTTTTCCTGATTTGACATCCAGTGGATTCCT GTAATTCCAAGCCC 3200

CAGACCTTTTCCTGATTTGACATCCAGTGGATTCCT GTAA 2547
HEGECCETTHCCEGATRTGACEBNECAGEGGETTCCTGTEA 2547
HEGECCETTECCEGATETGACENECAGEGGETTCCTGTEA 2547
T T ¥ T T
3210 3220 3210 3240 3290

1 1 1 1 1
AATTTTGACCCTGGTTTTTGGATTAAATTAGTTTGT GAAGGATTATGGAA 3230
AATTTTGACCCTGGTTTTTGGATTAAATTAGTTTGT GAAGGATTATGGAA 3230
AATTTTGACCCTGGTTTTTGGATTAAATTAGTTTGT GAAGGATTATGGAA 3230

2047
2047
2547

32680 3270 3280 3290 3300

L L L 1 L
AAATAAAACTGTCACTGTTGGACGT CAGCAAGTTCACATGGAGGCATTGA 3300
AAATAAAACTGTCACTGTTGGACGT CAGCAAGTTCACATGGAGGCATTGA 3300
AAATAAAACTGTCACTGTTGGACGT CAGCAAGTTCACATGGAGGCATTGA 3300

2547
2547
2547

T T T T T
3310 3320 3330 3340 3330

1 1 1 1 1
TGCATGCTATTCACAATTATTCCAAACCAAATTTTAATTTTTGCTTTTAG 3330
TGCATGCTATTCACAATTATTCCAAACCAAATTTTAATTTTTGCTTTTAG 3330
TGCATGCTATTCACAATTATTCCAAACCAAATTTTAATTTTTGCTTTTAG 3330

2347
2047
2047

3360 3370 3380 3390 3400

1 1 1 1 1
AAAAGGGAGT TTAAAAATGGTAT CAAAATTACATATACTACAGT CAAGAT 3400
AAAAGGGAGT TTAAAAATGGTAT CAAAATTACATATACTACAGT CAAGAT 3400
AAAAGGGAGT TTAAAAATGGTAT CAAAATTACATATACTACAGT CAAGAT 3400

2547
2547
2547

¥
3410 3420 3420 3440 3430
1

1 1 1 1
AGAAAGGGTGCT GCCACGGAGTGGT GAGGTACCGTCTACATTTCACATTA 3430
AGAAAGGGT GCT GCCACGGAGTGGT GAGGTACCGTCTACATTTCACATTA 3430
AGAAAGGGTGCT GCCACGGAGTGGT GAGITACCGTCTACATTTCACATTA 3490

2547
2547
2547

25
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¥
34680 3470 3480 3490 3500

1 1 1 1 1
TTCTGGGCACCACAAAATATACAAAACTTTATCAGGGAAACTAAGATTCT 3500
TTCTGGGCACCACAAAATATACAAAACTTTATCAGGGAAACTAAGATTCT 3500
TTCTGGGCACCACAAAATATACAAAACTTTATCAGGGAAACTAAGATTCT 3500

2047
2547
2547

3510 3520 3520 3540 3550

L L L 1 L
TTTAAATTAGAAAATATTCTCTATTTGAATTATTTCTGTCACAGTAAAAA 3530
TTTAAATTAGAAAATATTCTCTATTTGAATTATTTCTGTCACAGTAAAAA 3530
TTTAAATTAGAAAATATTCTCTATTTGAATTATTTCTGTCACAGTAAAAA 3530

2547
2547
2547

T T T T T
3560 3570 3580 3590 3600
1

1 1 1 1
TAAAATACTTTGAGTTTTGAGCTACTGGATTCTTATTAGT TCCCCAAATA 3600
TAAAATACTTTGAGTTTTGAGCTACTGGATTCTTATTAGT TCCCCAAATA 3600
TAAAATACTTTGAGTTTTGAGCTACTGGATTCTTATTAGT TCCCCAAATA 3600

2347
2047
2047

3610 3620 3630 3640 3630
1 1

1 1 1

CAAAGT TAGAGAACTAAACTAGTTTTTCCTATCATGTTAACCTCTGCTTT 3630
CAAAGT TAGAGAACTAAACTAGTTTTTCCTATCATGTTAACCTCTGCTTT 3630
CAAAGT TAGAGAACTAAACTAGTTTTTCCTATCATGTTAACCTCTGCTTT 3630
2547

2547

2547

36680 3670 3680 3690 3700

1 1 1 1 1
TATCTCAGATGT TAAAATAAATGGTTTGGTGCTTTTTATAAAAAGATAAT 3700
TATCTCAGATGT TAAAATAAATGGTTTGGTGCTTTTTATAAAAAGATAAT 3700
TATCTCAGATGT TAAAATAAATGGTTTGGTGCTTTTTATAAAAAGATAAT 3700

2547
2547
2347

3710 3720 370 3740 3730

1 1 L 1 1
CTCAGTGCTTTCCTCCTTCACTGTTTCATCTAAGTGCCTCACATTTTTTT 3730
CTCAGTGCTTTCCTCCTTCACTGTTTCATCTAAGTGCCTCACATTTTTTT 370
CTCAGTGCTTTCCTCCTTCACTGTTTCATCTAAGTGCCTCACATTTTTTT 3730
2547
2547
2547

37680 3770 3780 370 3800

1 1 1 1 1
CTACCTATAACACTCTAGGATGTATATTTTATATAAAGTATTCTTTTTCT 3800
CTACCTATAACACTCTAGGATGTATATTTTATATAAAGTATTCTTTTTCT 3800
CTACCTATAACACTCTAGGATGTATATTTTATATAAAGTATTCTTTTTCT 3800

2547
2547
2547

T T T T T
3810 3820 3830 3840 3830

1 1 1 1 1
TTTTTAAATTAATATCTTTCTGCACACAAATATTATTTGTGTTTCCTAAA 3830
TTTTTAAATTAATATCTTTCT GCACACAAATATTATTTGTGTTTCCTAAA 3830
TTTTTAAATTAATATCTTTCT GCACACAAATATTATTTGTGTTTCCTAAA 3830

2047
2047
2547

38680 3870 3880 3690 3900

L L L 1 L
TCCAACCATTTTCATTAATTCAGGCATATTTTAACTCCACTGCTTACCTA 3900
TCCAACCATTTTCATTAATTCAGGCATATTTTAACTCCACTGCTTACCTA 3900
TCCAACCATTTTCATTAATTCAGGCATATTTTAACTCCACTGCTTACCTA 3900

2547
2547
2547

N)
a
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3910 3920 3920 3940 23930

1 1 1 1 1
CTTTCTTCAGGTAAAGGGCAAATAATGAT CGAAAAAATAATTATTTATTA 3930
CTTTCTTCAGGTAAAGGGCAAATAATGAT CGAAAAAATAATTATTTATTA 3930
CTTTCTTCAGGTAAAGGGCAAATAATGAT CGAAAAAATAATTATTTATTA 3930

2347
2347
2047

¥
3960 3970 3980 3990 4000

1 1 1 1 1
CATAATTTAGTTGTTTCTAGACTATAAATGTTGCTATGTGCCTTATGTTG 4000
CATAATTTAGTTGTTTCTAGACTATAAATGTTGCTATGTGCCTTATGTTG 4000
CATAATTTAGTTGTTTCTAGACTATAAATGTTGCTATGTGCCTTATGTTG 4000
2547
2547
2547

4010 4020 4030 4040 4030

1 1 1 1 1
AAAAAATTTAAAAGTAAAATGTCTTTCCAAATTATTTCTTAATTATTATA 4030
AAAAAATTTAAAAGTAAAATGTCTTTCCAAATTATTTCTTAATTATTATA 4030
AAAAAATTTAAAAGTAAAATGTCTTTCCAAATTATTTCTTAATTATTATA 4050

2547
2547
2547

4080 4070 4080 4090 4100
1

1 1 1 1
AAAATATTAAGACAATAGCACTTAAATTCCTCAACAGTGTTTTCAGAAGA 4100
AAAATATTAAGACAATAGCACTTAAATTCCTCAACAGTGTTTTCAGAAGA 4100
AAAATATTAAGACAATAGCACTTAAATTCCTCAACAGTGTTTTCAGAAGA 4100

2547
2547
2547

T T ¥ T T

4110 4120 4130 4140 430

L L L 1 L
AATAAATATACCACTCTTTACCTTTATTGATATCTCCATGATGATAGTTG 4130
AATAAATATACCACTCTTTACCTTTATTGATATCTCCATGATGATAGTTG 4130
AATAAATATACCACTCTTTACCTTTATTGATATCTCCATGATGATAGTTG 4130
2547
2547
2547

1 1 T 1 1
4180 4170 4180 49190 4200
1 1 1 1 1

AATGTTGCAATGTGAAAAATCTGCTGT TAACTGCAACCTTGTTTATTAAA 4200
AATGTTGCAATGTGAAAAATCTGCTGT TAACTGCAACCTTGTTTATTAAA 4200
AATGTTGCAATGTGAAAAATCTGCTGT TAACTGCAACCTTGTTTATTAAA 4200
2047
2047
2047

T
4210 4220 4230 4240 4230
1

1 1 1 1
TTGCAAGAAGCTTTATTTCTAGCTTTT TAATTAAGCAAAGCACCCATTTC 4230
TTGCAAGAAGCTTTATTTCTAGCTTTT TAATTAAGCAAAGCACCCATTTC 4230
TTGCAAGAAGCTTTATTTCTAGCTTTT TAATTAAGCAAAGCACCCATTTC 4230
2547
2547
2547

4260 4270 4280 4290 4300

1 1 1 1 1
AATGTGTATAAATTGTCTTTAAAAACTGTTTTAGACCTATAATCCTTGAT 4300
AATGTGTATAAATTGTCTTTAAAAACTGTTTTAGACCTATAATCCTTGAT 4300
AATGTGTATAAATTGTCTTTAAAAACTGTTTTAGACCTATAATCCTTGAT 4300

2547
2347
2347

4310 4320 4330 4340 4350

1 1 1 1 1
AATATATTGTGTTGACTTTATAAATTTCGCTTCT TAGAACAGTGGAAACT 4330
AATATATTGTGTTGACTTTATAAATTTCGCTTCT TAGAACAGTGGAAACT 4330
AATATATTGTGTTGACTTTATAAATTTCGCTTCT TAGAACAGTGGAAACT 4330
2547
2547
2547

27
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4360 4370 4380 4390 4400

1 1 1 1 1
ATGTGTTTTTCTCATATTTGAGGAGTGTTAAGAT TGCAGATAGCAAGGTT 4400
ATGTGTTTTTCTCATATTTGAGGAGTGTTAAGATTGCAGATAGCAAGGTT 4400
ATGTGTTTTTCTCATATTTGAGGAGTGTTAAGAT TGCAGATAGCAAGGTT 4400

2547
2547
2547

T ¥
4410 4420 4430 4440 4450

1 1 1 1 1
TGGTGCAAAGTATT GTAATGAGT GAATTGAATGGTGCATT GTATAGATAT 4430
TGGT GCAAAGTATT GTAATGAGT GAATTGAATGGTGCATT GTATAGATAT 4430
TGGT GCAAAGTATT GTAATGAGT GAATTGAATGGTGCATT GTATAGATAT 4430

2047
2547
2547

4480 4470 4480 4490 4500

L L L 1 L
AATGAACAAAATTATTTGTAAGATATTTGCAGTTTTTCATTT TAAAAAGT 4500
AATGAACAAAATTATTTGTAAGATATTTGCAGTTTTTCATTT TAAAAAGT 4500
AATGAACAAAATTATTTGTAAGATATTTGCAGTTTTTCATTT TAAAAAGT 4500

2547
2547
2547

T T T T T
4510 4520 4530 4540 4550
1 1

1 1 1
CCATACCTTATATATGCACTTAATTTGTTGGGGCTTTACATACTTTATCA 4330
CCATACCTTATATATGCACTTAATTTGTTGGGGCTTTACATACTTTATCA 4330
CCATACCTTATATATGCACTTAATTTGTTGGGGCTTTACATACTTTATCA 4330

2347
2047
2047

45680 4570 4580 4590 4600

1 1 1 1 1
ATGTGTCTTTCTAAGAAAT CAAGTAAT GAATCCAACTGCTTAAAGTTGGT 4600
ATGTGTCTTTCTAAGAAAT CAAGTAAT GAATCCAACTGCTTAAAGTTGGT 4600
ATGTGTCTTTCTAAGAAAT CAAGTAAT GAATCCAACTGCTTAAAGTTGGT 4600
2547
2547
2547

4610 4620 4630 4640 4630

1 1 1 1 1
ATTAATAAAAAGACAACCACATAGTTCGTTTACCTTCAAACTTTAGGTTT 4630
ATTAATAAAAAGACAACCACATAGTTCGTTTACCTTCAAACTTTAGGTTT 4650
ATTAATAAAAAGACAACCACATAGTTCGTTTACCTTCAAACTTTAGGTTT 46930

2547
2547
2547

4660 4670 4680 4690 4700
1 1

1 1 1
TTTTAATGATATACTGATCTTCATTACCAATAGGCAAATTAATCACCCTA 4700
TTTTAATGATATACTGATCTTCATTACCAATAGGCAAATTAATCACCCTA 4700
TTTTAATGATATACTGATCTTCATTACCAATAGGCAAATTAATCACCCTA 4700
2547
2547
2547

T T
4710 4720 4730 4740 4730
1 1

1 1 1
CCAACTTTACTGTCCTAACATGGTT TAAAAGAAAAAAT GACACCATCTTT 4730
CCAACTTTACTGTCCTAACATGGTT TAAAAGAAAAAAT GACACCATCTTT 4730
CCAACTTTACTGTCCTAACATGGTTTAAAAGAAAAAATGACACCATCTTT 4750
2547
2547
2547

T T T T T
4780 4770 4780 4790 4800

1 1 1 1 1
TATTCTTTTTTTTTTTITTITTTTTGAGAGAGAGTCTTACTCTGCCGCCCAA 4800
TATTCTTTTTTTTTTITTITTTTTGAGAGAGAGTCTTACTCTGCCGCCCAA 4800
TATTCTTTTTTTTTTITTITTTTTGAGAGAGAGTCTTACTCTGCCGCCCAA 4800

2047
2047
2547

N)
4]
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4810 4820 4830 4840 4830

1 1 1 1 1
ACTGGAGT GCAGTGGCACAATCTTGGCTCACTGCAACCTCTACCTCCTGG 4830
ACTGGAGT GCAGTGGCACAATCTTGGCTCACTGCAACCTCTACCTCCTGG 4830
ACTGGAGT GCAGTGGCACAATCTTGGCTCACTGCAACCTCTACCTCCTGG 4830
2547
2547
2547

T T T T T
4860 4870 4880 4890 4900
1

1 1 1 1
GTTCAAGTGATTCTCTTGCCTCAGCCT CCCGAGTTGCT GGGATTACAGGC 4900
GTTCAAGTGATTCTCTTGCCTCAGCCT CCCGAGTTGCT GGGATTACAGGC 4900
GTTCAAGTGATTCTCTTGCCTCAGCCT CCCGAGTTGCT GGGATTACAGGC 4900

2047
2047
2047

L]
4910 4920 4930 4940 4930
1

1 1 1 1

ATGT GCCACCATGCCCAGCTAATTTTTGTATTTTTAGT AGAAACGGGTTT 4930
ATGT GCCACCATGCCCAGCTAATTTTTGTATTTTTAGT AGAAACGGGTTT 4930
ATGT GCCACCATGCCCAGCTAATTTTTGTATTTTTAGT AGAAACGGGTTT 4930
2547

2547

2547

4960 4970 4980 4990 5000

1 1 1 1 1
CACCATGTTGGCCAGACTGGT CTCAAACTCCTGACCTCAGGTGAGCCTCC 5000
CACCATGTTGGCCAGACTGGT CTCAAACTCCTGACCTCAGGTGAGCCTCC 5000
CACCATGTTGGCCAGACTGGT CTCAAACTCCTGACCTCAGGTGAGCCTCC 5000

2547
2347
2347

T
5010 5020 5030 5040 5030

1 1 1 1 1
CACCTTGGCCTCCCAAAGT GCTGGGAT TACAGGCGT GAGCCACTGCATTC 5030
CACCTTGGCCTCCCAAAGT GCTGGGAT TACAGGCGT GAGCCACTGCATTC 5030
CACCTTGGCCTCCCAAAGT GCTGGGAT TACAGGCGT GAGCCACTGCATTC 5030

2547
2547
2547

T
50680 5070 5080 5090 5100
1

1 1 1 1
AGCTCTTCTTTTCTTTAGATATGAGAGCT GAAGAGCTTAGACACATTTTG 5100
AGCTCTTCTTTTCTTTAGATATGAGAGCT GAAGAGCTTAGACACATTTTG 5100
AGCTCTTCTTTTCTTTAGATATGAGAGCT GAAGAGCTTAGACACATTTTG 5100

2547
2547
2547

T T ¥ T T

51[10 51]3] 51].’.’0 51l40 51:50
CATGTATTATTTGAAAATCTGAT GGAATCCCAAACT GAGATGTATTAAAA 5130
CATGTATTATTTGAAAATCTGAT GGAATCCCAAACT GAGATGTATTAAAA 5130
CATGTATTATTTGAAAATCTGAT GGAATCCCAAACT GAGATGTATTAAAA 9130
2547
2547
2547

T T ¥ L] T
5‘1'&] 51]?0 51]&] 51lg] 52|CD
TACAATTTTTGGCCGGGT GCAGT GGCT CACGCCT GTAATCCCAGCACTTG 5200
TACAATTTTTGGCCGGGT GCAGT GGCT CACGCCT GTAATCCCAGCACTTG 5200
TACAATTTTTGGCCGGGT GCAGT GGCT CACGCCT GTAATCCCAGCACTTG 5200
2547
2547
2547

T T T T T
5210 5220 5230 5240 5230
1

1 1 1 1
GGGAGGGCGAGGAGGGT GGAT CACGAGGT CAAGAGATGGAGACCATCCTG 5230
GGGAGGGCGAGGAGGGT GGAT CACGAGGT CAAGAGATGGAGACCATCCTG 5230
GGGAGGGCGAGGAGGGT GGAT CACGAGGT CAAGAGATGGAGACCATCCTG 5230

2047
2047
2047

29
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52680 5270 5280 5290 5300

1 L 1 1 L
ACCAACATGGTGAAACCCTGTCTCTACTAAAAATACAGAAATTAGCTGGG 5300
ACCAACATGGTGAAACCCTGTCTCTACTAAAAATACAGAAATTAGCTGGG 5300
ACCAACATGGTGAAACCCTGTCTCTACTAAAAATACAGAAATTAGCTGGG 5300
2547
2547
2547

5310 5320 530 5340 5350

1 1 1 1 1
CATGGT GGCGTGAGCCT GTAGTCCTAGCTACTCAGGAGGCTGAGGCAGGA 5330
CATGGT GGCGTGAGCCT GTAGTCCTAGCTACTCAGGAGGCTGAGGCAGGA 5330
CATGGT GGCGTGAGCCT GTAGTCCTAGCTACTCAGGAGGCTGAGGCAGGA 5330
2547
2547
2547

T T T T T
5360 5370 5380 5390 5400

1 1 1 1 1
GAATAGCCTGAACCTGGGAAT CGGAGGTT GCAGAGCCAAGATCGCCCCAC 3400
GAATAGCCTGAACCTGGGAAT CGGAGGTTGCAGAGCCAAGATCGCCCCAC 3400
GAATAGCCTGAACCTGGGAAT CGGAGGTT GCAGAGCCAAGATCGCCCCAC 5400

2047
2047
2047

5410 5420 5420 5440 5450

1 1 1 1 1
TGCACTCCAGCCTGGCAATAGACCGAGACTCCGTCT CCAAAAAAAAAAAA 5430
TGCACTCCAGCCTGGCAATAGACCGAGACTCCGTCT CCAAAAAAAAAAAA 5430
TGCACTCCAGCCTGGCAATAGACCGAGACTCCGTCT CCAAAAAAAAAAAA 5430
2547
2547
2547

2480 2470 2480 2490 5500

1 1 1 1 1
AATACAATTTTTATTTICTTTTACTTTTTTTAGTAAGTTAATGTATATAAA 5500
AATACAATTTTTATTTICTTTTACTTTTTTTAGTAAGTTAATGTATATAAA 5500
AATACAATTTTTATTTICTTTTACTTTTTTTAGTAAGTTAATGTATATAAA 5500

2547
2347
2347

5510 5520 5530 5540 5530

1 1 1 1 1
AATGGCTTCGGACAAAATATCTCTGAGTTCTGTGTATT TTCAGT CAAAAC 5530
AATGGCTTCGGACAAAATATCTCTGAGTTCTGTGTATT TTCAGT CAAAAC 5530
AATGGCTTCGGACAAAATATCTCTGAGTTCTGTGTATT TTCAGT CAAAAC 5530
2547
2547
2547

5560 5570 5580 5590 5600

1 1 1 1 1
TTTAAACCTGTAGAATCAATTTAAGTGTT GGAAAAAATTTGTCTGAAACA 5600
TTTAAACCTGTAGAATCAATTTAAGTGTT GGAAAAAATTTGTCTGAAACA 5600
TTTAAACCTGTAGAATCAATTTAAGTGTT GGAAAAAATTTGTCTGAAACA 5600

2547
2547
2547

T ¥
5610 5620 5630 5640 9630

1 1 1 1 1
TTTCATAATTTGTTTCCAGCATGAGGTATCTAAGGATT TAGACCAGAGGT 5630
TTTCATAATTTGTTTCCAGCATGAGGTATCTAAGGATT TAGACCAGAGGT 5630
TTTCATAATTTGTTTCCAGCATGAGGTATCTAAGGATT TAGACCAGAGGT 5630

2547
2547
2547

T
5660 5670 5680 5690 5700
L

L L L 1
CTAGATTAATACTCTATTTTTACATTTAAACCTTTTATTATAAGTCTTAC 5700
CTAGATTAATACTCTATTTTTACATTTAAACCTTTTATTATAAGTCTTAC 5700
CTAGATTAATACTCTATTTTTACATTTAAACCTTTTATTATAAGTCTTAC 5700

2547
2547
2547
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AHR_002_Hum ENST00000242057 8564
AHR_Modern. seq

AHR Neanderthal seq

AHR 002 _Hum ENST00000242057 8 (DS seq
AHR_Modern_Hubbard seq
AHR_Neanderthal_Hubbardseq

AHR _002_Hum ENST00000242057 85€q

AHR Modern. seq

AHR Meanderthal seq

AHR 002_Hum ENSTD0000242057.8_(DSseq
AHR_Modern_Hubbard seq

AHR Meanderthal_Hubbardseg

AHR 002_Hum ENST00000242057 8:5€q
AHR Mocern. seq

AHR Neanderthal seq

AHR 002_Hum ENST00000242057 8_(DSseq
AHR Modern_Hubbardseq

AHR Neanderthal_Hubbardseg

AHR_002_Hum ENST00000242057 8.5€q
AHR Modern. seq

AHR Neanderthal seq

AHR_002_Hum ENST00000242057.8_(DS 5€q
AHR Modern_Hubbard seq

AHR Neanderthal_Hubbardseg

AHR 002_Hum ENST00000242057 856
AHR Modern. seq

AHR Neanderthal seq

AHR 002_Hum ENST00000242057 8_(DSseq
AHR Modern_Hubbardseq

AHR Neanderthal_Hubbardseq

AHR 002 Hum ENST00000242057 85seq
AHR Modern. seq

AHR Nearderthal seq

AHR_002_Hum ENST00000242057.8_(DS seq
AHR Modern_Hubbardseq

AHR Nearderthal_Hubbardseg

AHR 002_Hum ENST00000242057 8seq

AHR Modern.seq

AHR Meanderthal seq

AHR 002_Hum ENSTD0000242057.8_(DSseq
AHR Modern_Hubbard seq

AHR Meanderthal_Hubbardseg

AHR_002_Hum ENST00000242057 85€q
AHR_Modern. seq

AHR_Neanderthal seq

AHR 002 _Hum ENST00000242057 8 (DS seq
AHR Mocern_Hubbardseq
AHR_Neanderthal_Hubbardseg

AHR _002_Hum ENST00000242057 85€q

AHR Modern. seq

AHR Meanderthal seq

AHR_002_Hum ENST00000242057.8_(DSseq
AHR_Modern_Hubbard seq

AHR Meanderthal_Hubbardseg

5710 5720 5730 5740 5730
L 1

L 1 I
ATAAACCATTTTTGTTACTCTCTTCCACATGTTACT GGATAAATTGTTTA 5730
ATAAACCATTTTTGTTACTCTCTTCCACATGTTACT GGATAAATTGTTTA 5730
ATAAACCATTTTTGTTACTCTCTTCCACATGTTACT GGATAAATTGTTTA 5730
2547
2547
2547

5760 5770 5780 570 5800

1 1 1 1 1
GT GGAAAATAGGCTTTTTAATCATGAATATGATGACAATCAGTTATACAG 5800
GT GGAAAATAGGCTTTTTAATCATGAATATGATGACAATCAGTTATACAG 5800
GT GGAAAATAGGCTTTTTAATCATGAATATGATGACAATCAGTTATACAG 5800
2547
2547
2547

T T T T T
5810 5820 5830 5840 5830

1 1 1 1 1
TTATAAAATTAAAAGTTTGAAAAGCAATATTGTATATTTTTATCTATATA 5830
TTATAAAATTAAAAGTTTGAAAAGCAATATTGTATATTTTTATCTATATA 5830
TTATAAAATTAAAAGTTTGAAAAGCAATATTGTATATTTTTATCTATATA 5830

2047
2047
2047

5860 5870 5880 5890 5000

1 1 1 1 1
AAATAACTAAAATGTATCTAAGAATAATAAAATCACGT TAAACCAAATAC 5900
AAATAACTAAAATGTATCTAAGAATAATAAAATCACGT TAAACCAAATAC 5900
AAATAACTAAAATGTATCTAAGAATAATAAAATCACGT TAAACCAAATAC 5900

2547
2547
2547

2910 2920 2920 2940 5930

1 1 1 1 1
ACGTTTGTCTGTATTGT TAAGTGCCAAACAAAGGATACTTAGTGCACTGC 5030
ACGTTTGTCTGTATTGT TAAGTGCCAAACAAAGGATACTTAGTGCACTGC 5030
ACGTTTGTCTGTATTGT TAAGTGCCAAACAAAGGATACTTAGTGCACTGC 5930

2547
2347
2347

¥
5960 5970 5980 5990 6000

1 1 1 1 1
TACATTGTGGGATTTATTTCTAGAT GATGTGCACAT CTAAGGATATGGAT 6000
TACATTGTGGGATTTATTTCTAGAT GATGTGCACAT CTAAGGATATGGAT 6000
TACATTGTGGGATTTATTTCTAGAT GATGTGCACAT CTAAGGATATGGAT 6000

2547
2547
2547

6010 6020 6030 6040 6030

1 1 1 1 1
GTGTCTAATTTAGTCTTTTCCTGTACCAGGTTTTTCTTACAATACCTGAA 6050
GTGTCTAATTTAGTCTTTTCCTGTACCAGGTTTTTCTTACAATACCTGAA 6050
GTGTCTAATTTAGTCTTTTCCTGTACCAGGTTTTTCTTACAATACCTGAA 6030

2547
2547
2547

T
606D 6070 6080 6090 6100

1 1 1 1 1
GACTTACCAGTATTCTAGT GTATTATGAAGCTTTCAACATTACTATGCAC 6100
GACTTACCAGTATTCTAGT GTATTATGAAGCTTTCAACATTACTATGCAC 6100
GACTTACCAGTATTCTAGT GTATTATGAAGCTTTCAACATTACTATGCAC 6100

2547
2547
2547

L] ¥ ¥ L] T

61;10 61IZJ 61].'1] 61l40 61:5[]
AAMACTAGTGTTTTTCGATGTTACTAAATTTTAGGTAAATGCTTTCATGGC 6130
AAMACTAGTGTTTTTCGATGTTACTAAATTTTAGGTAAATGCTTTCATGGC 6130
AAMACTAGTGTTTTTCGATGTTACTAAATTTTAGGTAAATGCTTTCATGGC 6130
2547
2547
2547
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AHR_002_Hum ENST00000242057 8.seq
AHR_Modern_seq

AHR_Neanderthal seq

AHR_002_Hum ENST00000242057 8_CDS.seq
AHR_Modern_Hubbard seq
AHR_Neanderthal_Hubbard.seq

AHR_002_Hum ENST00000242057 8.seq
AHR_Modern.seq

AHR_Neanderthal seq

AHR_002_Hum ENST00000242057 8_CDS.seq
AHR_Modern_Hubbard.seq
AHR_Meanderthal_Hibbard.seq

AHR_002_Him ENST00000242057 8.seq
AHR_Modern.seq

AHR_Neanderthal seq

AHR_002_Him ENST00000242057 8_(DSseq
AHR_Modern_Hubbard seq
AHR_Neanderthal_Hubbard.seq

T T T T T
6160 6170 6180 6190 6200
1 1 1 1 1

TTTTTTCTTCAAAATGTTACTGCTTACATATATCATGCATAGATTTTTGC 6200
TTTTTTCTTCAAAATGTTACTGCTTACATATATCATGCATAGATTTTTGC 6200
TTTTTTCTTCAAAATGTTACTGCTTACATATATCATGCATAGATTTTTGC 6200
2547
2547
2547

6210 6220 6230 6240 6250
1 1 1 1 1

TTAAAGTATGATTTATAATATCCTCATTATCAAAGTTGTATACAATAATA 6250
TTAAAGTATGATTTATAATATCCTCATTATCAAAGTTGTATACAATAATA 6250
TTAAAGTATGATTTATAATATCCTCATTATCAAAGTTGTATACAAT AATA 6250
2547
2547
2547

T
6260 6270
1

1
TATAAT AAAAT AACAAATAT GAATAA 6276
TATAAT AAAAT AACAAATAT GAATAAT 6277
TATAAT AAAAT AACAAATAT GAATAAT 6277
2547
2647
2647
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Conservation of ancient hominin AHR 5’°-UTR 185G variant within primates
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Fig. SD7. Using the UCSC Genome Browser the AHR mRNA exon 1 sequence around the 185A/G variant site (red highlighting) from
the modern human reference genome (assembly GRCh37/hg19; upper track) was aligned with the variants (VCF-format) observed in
the genome of an ancient anatomically modern human (45 kya) found at Ust-Ishim in Siberia (Fu et al., 2014) (second track),
documenting that this individual is heterozygous A/G at position 185. The third track demonstrates that the sequence shown is part of
the RefSeq human AHR mRNA sequence NM_001621.4. The fourth track shows that the 185A/G variant is known in present-day
humans as reference single nucleotide polymorphism (SNP) rs7796976 in dbSNP. The three tracks below show the alignment of the
sequence reads obtained from the Altai-Neanderthal (Prifer et al., 2014), Vindija-Neanderthal (Prifer et al., 2017) and Denisovan
(Meyer et al., 2012) genome, respectively, comprising only 185G reads. The bottom track displays the primate section of the “Multiz
Alignments of 100 Vertebrates” available in the UCSC Genome Browser, showing that the 185G variant is highly conserved within
primates, and the 185A variant is a newly derived allele, unique for the modern human lineage, with an allele frequency of 21%
(dbSNP, build 151, rs7796976).
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