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Supplementary Data SD1 

 

SD1_SeqRetrieval.docx 

 

Retrieval of modern human and ancient hominin AHR mRNA 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=ENST000002420571) 

 

The Altai- (Prüfer et al., 2014) and Vindija- (Prüfer 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/1); 

Vindija: http://cdna.eva.mpg.de/neandertal/Vindija/VCF/Vindija33.19/1); 

Denisovan: https://bioinf.eva.mpg.de/jbrowse/data/ancient/1). 

Using the Ensemble Data Slicer web tool (http://grch37.ensembl.org/Homo_sapiens/Tools/DataSlicer1)) 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. 

http://www.ensembl.org/Homo_sapiens/Transcript/Sequence_cDNA?db=core;g=ENSG00000106546;r=7:17298622-17346152;t=ENST00000242057
http://cdna.eva.mpg.de/neandertal/altai/AltaiNeandertal/VCF/
http://cdna.eva.mpg.de/neandertal/Vindija/VCF/Vindija33.19/
https://bioinf.eva.mpg.de/jbrowse/data/ancient/
http://grch37.ensembl.org/Homo_sapiens/Tools/DataSlicer
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Table SD1. Differences observed between ancient hominin and modern human reference AHR mRNA sequences 

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

 

 

REFERENCES 

 

Hubbard, T. D., Murray, I. A., Bisson, W. H., Sullivan, A. P., Sebastian, A., Perry, G. H., Jablonski, N. G., and Perdew, G. H. (2016). Divergent Ah Receptor 
Ligand Selectivity during Hominin Evolution. Molecular Biology and Evolution 33(10), 2648-2658. 

Meyer, M., Kircher, M., Gansauge, M. T., Li, H., Racimo, F., Mallick, S., Schraiber, J. G., Jay, F., Prufer, K., de Filippo, C., et al. (2012). A high-coverage 
genome sequence from an archaic Denisovan individual. Science 338(6104), 222-6. 

Prüfer, K., de Filippo, C., Grote, S., Mafessoni, F., Korlević, P., Hajdinjak, M., Vernot, B., Skov, L., Hsieh, P., Peyrégne, S., et al. (2017). A high-coverage 
Neandertal genome from Vindija Cave in Croatia. Science doi: 10.1126/science.aao1887. 

Prüfer, K., Racimo, F., Patterson, N., Jay, F., Sankararaman, S., Sawyer, S., Heinze, A., Renaud, G., Sudmant, P. H., de Filippo, C., et al. (2014). The 
complete genome sequence of a Neanderthal from the Altai Mountains. Nature 505(7481), 43-49. 

GRCh38/hg38 
Chromosome 7 

Coordinate 

GRCh37/hg19 
Chromosome 7 

Coordinate 

dbSNP 
ID1) 

Modern human 
Reference 

(GRCh38/hg38) 

Neanderthal 
Denisovan 

Functional 
Region 

Evolutionary details2) 
Altai Vindija 

17298806 17338430 rs7796976 A G G G 5'-UTR 
A = derived; unique to modern humans 
G = ancestral; conserved in all other sequenced primates 

and far beyond 

17335768 17375392 - T C C C 
Coding variant 

Val381Ala 

T = derived (= Val) and fixed in modern humans 
C = ancestral (= Ala); highly conserved, including all 

sequenced primates 

17339486 17379110 rs2066853 G A A A 
Coding variant 

Arg554Lys 

G = derived (= Arg); unique to modern humans 
A = ancestral (= Lys); conserved in all other sequenced 

primates 

17343303 17382927 - G A A A 3'-UTR 
G = derived; unique to modern humans 
A = ancestral; conserved in all other sequenced primates 

17345312 17384936 
rs770112913 
rs75433362 

CA C-/CA C-/CA CA 3'-UTR 

CA = ancestral? (gorilla =  NA); in modern humans; 
C- = derived?; in chimpanzee;  
Altai-Neanderthal = C-/CA heterozygote 
Vindija-Neanderthal = C-/CA heterozygote 
Denisovan   = CA but possibly C-/CA heterozygote 
    since also 7 [C-] reads out of 41 

https://www.ncbi.nlm.nih.gov/SNP/index.html


Supplementary Data SD2 

SD2_AHR_ModernHuman.fas 

Synthetic modern human AHR mRNA sequence studied (FASTA format) 

 

>AHR_ModernHumanRef.seq 

GCGGCCGCttcgatAGATCTattacaCTGCAGattcagccggtgcgcgcggcggcgggaggcagtggctggggagtcccg 

tcgacgctctgttccgagagcgtgccccggaccgccagctcagaacaggggcagccgtgtagccgaacggaagctgggag 

cagccgggactggtggcccgcgcccgagctccgcaggcgggaagcaccctggatttaggaagtcccgggagcagcgcggc 

ggcacctccctcacccaaggggccgcggcgacggtcacggggcgcggcgccaccgtgagcgacccaggccaggattctaa 

atagacggcccaggctcctcctccgcccgggccgcctcacctgcgggcattgccgcgccgcctccgccggtgtagacggc 

acctgcgccgccttgctcgcgggtctccgcccctcgcccaccctcactgcgccaggcccaggcagctcacctgtactggc 

gcgggctgcggaagcctgcgtgagccgaggcgttgaggcgcggcgcccacgccactgtcccgagaggacgcaggtggagc 

gggcgcggcttcgcggaacccggcgccggccgccgcagtggtcccagcctacaccgggttccggggacccggccgccagt 

gcccggggagtagccgccgccgtcggctgggcaccATGAACAGCAGCAGCGCCAACATCACCTACGCCAGTCGCAAGCGG 

CGGAAGCCGGTGCAGAAAACAGTAAAGCCAATCCCAGCTGAAGGAATCAAGTCAAATCCTTCCAAGCGGCATAGAGACCG 

ACTTAATACAGAGTTGGACCGTTTGGCTAGCCTGCTGCCTTTCCCACAAGATGTTATTAATAAGTTGGACAAACTTTCAG 

TTCTTAGGCTCAGCGTCAGTTACCTGAGAGCCAAGAGCTTCTTTGATGTTGCATTAAAATCCTCCCCTACTGAAAGAAAC 

GGAGGCCAGGATAACTGTAGAGCAGCAAATTTCAGAGAAGGCCTGAACTTACAAGAAGGAGAATTCTTATTACAGGCTCT 

GAATGGCTTTGTATTAGTTGTCACTACAGATGCTTTGGTCTTTTATGCTTCTTCTACTATACAAGATTATCTAGGGTTTC 

AGCAGTCTGATGTCATACATCAGAGTGTATATGAACTTATCCATACCGAAGACCGAGCTGAATTTCAGCGTCAGCTACAC 

TGGGCATTAAATCCTTCTCAGTGTACAGAGTCTGGACAAGGAATTGAAGAAGCCACTGGTCTCCCCCAGACAGTAGTCTG 

TTATAACCCAGACCAGATTCCTCCAGAAAACTCTCCTTTAATGGAGAGGTGCTTCATATGTCGTCTAAGGTGTCTGCTGG 

ATAATTCATCTGGTTTTCTGGCAATGAATTTCCAAGGGAAGTTAAAGTATCTTCATGGACAGAAAAAGAAAGGGAAAGAT 

GGATCAATACTTCCACCTCAGTTGGCTTTGTTTGCGATAGCTACTCCACTTCAGCCACCATCCATACTTGAAATCCGGAC 

CAAAAATTTTATCTTTAGAACCAAACACAAACTAGACTTCACACCTATTGGTTGTGATGCCAAAGGAAGAATTGTTTTAG 

GATATACTGAAGCAGAGCTGTGCACGAGAGGCTCAGGTTATCAGTTTATTCATGCAGCTGATATGCTTTATTGTGCCGAG 

TCCCATATCCGAATGATTAAGACTGGAGAAAGTGGCATGATAGTTTTCCGGCTTCTTACAAAAAACAACCGATGGACTTG 

GGTCCAGTCTAATGCACGCCTGCTTTATAAAAATGGAAGACCAGATTATATCATTGTAACTCAGAGACCACTAACAGATG 
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AGGAAGGAACAGAGCATTTACGAAAACGAAATACGAAGTTGCCTTTTATGTTTACCACTGGAGAAGCTGTGTTGTATGAG 

GCAACCAACCCTTTTCCTGCCATAATGGATCCCTTACCACTAAGGACTAAAAATGGCACTAGTGGAAAAGACTCTGCTAC 

CACATCCACTCTAAGCAAGGACTCTCTCAATCCTAGTTCCCTCCTGGCTGCCATGATGCAACAAGATGAGTCTATTTATC 

TCTATCCTGCTTCAAGTACTTCAAGTACTGCACCTTTTGAAAACAACTTTTTCAACGAATCTATGAATGAATGCAGAAAT 

TGGCAAGATAATACTGCACCGATGGGAAATGATACTATCCTGAAACATGAGCAAATTGACCAGCCTCAGGATGTGAACTC 

ATTTGCTGGAGGTCACCCAGGGCTCTTTCAAGATAGTAAAAACAGTGACTTGTACAGCATAATGAAAAACCTAGGCATTG 

ATTTTGAAGACATCAGACACATGCAGAATGAAAAATTTTTCAGAAATGATTTTTCTGGTGAGGTTGACTTCAGAGACATT 

GACTTAACGGATGAAATCCTGACGTATGTCCAAGATTCTTTAAGTAAGTCTCCCTTCATACCTTCAGATTATCAACAGCA 

ACAGTCCTTGGCTCTGAACTCAAGCTGTATGGTACAGGAACACCTACATCTAGAACAGCAACAGCAACATCACCAAAAGC 

AAGTAGTAGTGGAGCCACAGCAACAGCTGTGTCAGAAGATGAAGCACATGCAAGTTAATGGCATGTTTGAAAATTGGAAC 

TCTAACCAATTCGTGCCTTTCAATTGTCCACAGCAAGACCCACAACAATATAATGTCTTTACAGACTTACATGGGATCAG 

TCAAGAGTTCCCCTACAAATCTGAAATGGATTCTATGCCTTATACACAGAACTTTATTTCCTGTAATCAGCCTGTATTAC 

CACAACATTCCAAATGTACAGAGCTGGACTACCCTATGGGGAGTTTTGAACCATCCCCATACCCCACTACTTCTAGTTTA 

GAAGATTTTGTCACTTGTTTACAACTTCCTGAAAACCAAAAGCATGGATTAAATCCACAGTCAGCCATAATAACTCCTCA 

GACATGTTATGCTGGGGCCGTGTCGATGTATCAGTGCCAGCCAGAACCTCAGCACACCCACGTGGGTCAGATGCAGTACA 

ATCCAGTACTGCCAGGCCAACAGGCATTTTTAAACAAGTTTCAGAATGGAGTTTTAAATGAAACATATCCAGCTGAATTA 

AATAACATAAATAACACTCAGACTACCACACATCTTCAGCCACTTCATCATCCGTCAGAAGCCAGACCTTTTCCTGATTT 

GACATCCAGTGGATTCCTGTAAttccaagcccaattttgaccctggtttttggattaaattagtttgtgaaggattatgg 

aaaaataaaactgtcactgttggacgtcagcaagttcacatggaggcattgatgcatgctattcacaattattccaaacc 

aaattttaatttttgcttttagaaaagggagtttaaaaatggtatcaaaattacatatactacagtcaagatagaaaggg 

tgctgccacggagtggtgaggtaccgtctacatttcacattattctgggcaccacaaaatatacaaaactttatcaggga 

aactaagattcttttaaattagaaaatattctctatttgaattatttctgtcacagtaaaaataaaatactttgagtttt 

gagctactggattcttattagttccccaaatacaaagttagagaactaaactagtttttcctatcatgttaacctctgct 

tttatctcagatgttaaaataaatggtttggtgctttttataaaaagataatctcagtgctttcctccttcactgtttca 

tctaagtgcctcacatttttttctacctataacactctaggatgtatattttatataaagtattctttttcttttttaaa 

ttaatatctttctgcacacaaatattatttgtgtttcctaaatccaaccattttcattaattcaggcatattttaactcc 

actgcttacctactttcttcaggtaaagggcaaataatgatcgaaaaaataattatttattacataatttagttgtttct 

agactataaatgttgctatgtgccttatgttgaaaaaatttaaaagtaaaatgtctttccaaattatttcttaattatta 

taaaaatattaagacaatagcacttaaattcctcaacagtgttttcagaagaaataaatataccactctttacctttatt 

gatatctccatgatgatagttgaatgttgcaatgtgaaaaatctgctgttaactgcaaccttgtttattaaattgcaaga 

agctttatttctagctttttaattaagcaaagcacccatttcaatgtgtataaattgtctttaaaaactgttttagacct 

ataatccttgataatatattgtgttgactttataaatttcgcttcttagaacagtggaaactatgtgtttttctcatatt 

tgaggagtgttaagattgcagatagcaaggtttggtgcaaagtattgtaatgagtgaattgaatggtgcattgtatagat 

ataatgaacaaaattatttgtaagatatttgcagtttttcattttaaaaagtccataccttatatatgcacttaatttgt 

tggggctttacatactttatcaatgtgtctttctaagaaatcaagtaatgaatccaactgcttaaagttggtattaataa 

aaagacaaccacatagttcgtttaccttcaaactttaggtttttttaatgatatactgatcttcattaccaataggcaaa 

ttaatcaccctaccaactttactgtcctaacatggtttaaaagaaaaaatgacaccatcttttattcttttttttttttt 

tttttgagagagagtcttactctgccgcccaaactggagtgcagtggcacaatcttggctcactgcaacctctacctcct 
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gggttcaagtgattctcttgcctcagcctcccgagttgctgggattacaggcatgtgccaccatgcccagctaatttttg 

tatttttagtagaaacgggtttcaccatgttggccagactggtctcaaactcctgacctcaggtgagcctcccaccttgg 

cctcccaaagtgctgggattacaggcgtgagccactgcattcagctcttcttttctttagatatgagagctgaagagctt 

agacacattttgcatgtattatttgaaaatctgatggaatcccaaactgagatgtattaaaatacaatttttggccgggt 

gcagtggctcacgcctgtaatcccagcacttggggagggcgaggagggtggatcacgaggtcaagagatggagaccatcc 

tgaccaacatggtgaaaccctgtctctactaaaaatacagaaattagctgggcatggtggcgtgagcctgtagtcctagc 

tactcaggaggctgaggcaggagaatagcctgaacctgggaatcggaggttgcagagccaagatcgccccactgcactcc 

agcctggcaatagaccgagactccgtctccaaaaaaaaaaaaaatacaatttttatttcttttactttttttagtaagtt 

aatgtatataaaaatggcttcggacaaaatatctctgagttctgtgtattttcagtcaaaactttaaacctgtagaatca 

atttaagtgttggaaaaaatttgtctgaaacatttcataatttgtttccagcatgaggtatctaaggatttagaccagag 

gtctagattaatactctatttttacatttaaaccttttattataagtcttacataaaccatttttgttactctcttccac 

atgttactggataaattgtttagtggaaaataggctttttaatcatgaatatgatgacaatcagttatacagttataaaa 

ttaaaagtttgaaaagcaatattgtatatttttatctatataaaataactaaaatgtatctaagaataataaaatcacgt 

taaaccaaatacacgtttgtctgtattgttaagtgccaaacaaaggatacttagtgcactgctacattgtgggatttatt 

tctagatgatgtgcacatctaaggatatggatgtgtctaatttagtcttttcctgtaccaggtttttcttacaatacctg 

aagacttaccagtattctagtgtattatgaagctttcaacattactatgcacaaactagtgtttttcgatgttactaaat 

tttaggtaaatgctttcatggcttttttcttcaaaatgttactgcttacatatatcatgcatagatttttgcttaaagta 

tgatttataatatcctcattatcaaagttgtatacaataatatataataaaataacaaatatgaataatACTCGAGTtat 

cctGGTACCcctgaaGCGGCCGC 
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Supplementary Data SD3 

SD3_AHR_AltaiNeanderthal.fas 

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

 

>AHR_AltaiNeanderthal.seq 

GCGGCCGCttcgatAGATCTattacaCTGCAGattcagccggtgcgcgcggcggcgggaggcagtggctggggagtcccg 

tcgacgctctgttccgagagcgtgccccggaccgccagctcagaacaggggcagccgtgtagccgaacggaagctgggag 

cagccgggactggtggcccgcgcccgagctccgcaggcgggaagcaccctggatttGggaagtcccgggagcagcgcggc 

ggcacctccctcacccaaggggccgcggcgacggtcacggggcgcggcgccaccgtgagcgacccaggccaggattctaa 

atagacggcccaggctcctcctccgcccgggccgcctcacctgcgggcattgccgcgccgcctccgccggtgtagacggc 

acctgcgccgccttgctcgcgggtctccgcccctcgcccaccctcactgcgccaggcccaggcagctcacctgtactggc 

gcgggctgcggaagcctgcgtgagccgaggcgttgaggcgcggcgcccacgccactgtcccgagaggacgcaggtggagc 

gggcgcggcttcgcggaacccggcgccggccgccgcagtggtcccagcctacaccgggttccggggacccggccgccagt 

gcccggggagtagccgccgccgtcggctgggcaccATGAACAGCAGCAGCGCCAACATCACCTACGCCAGTCGCAAGCGG 

CGGAAGCCGGTGCAGAAAACAGTAAAGCCAATCCCAGCTGAAGGAATCAAGTCAAATCCTTCCAAGCGGCATAGAGACCG 

ACTTAATACAGAGTTGGACCGTTTGGCTAGCCTGCTGCCTTTCCCACAAGATGTTATTAATAAGTTGGACAAACTTTCAG 

TTCTTAGGCTCAGCGTCAGTTACCTGAGAGCCAAGAGCTTCTTTGATGTTGCATTAAAATCCTCCCCTACTGAAAGAAAC 

GGAGGCCAGGATAACTGTAGAGCAGCAAATTTCAGAGAAGGCCTGAACTTACAAGAAGGAGAATTCTTATTACAGGCTCT 

GAATGGCTTTGTATTAGTTGTCACTACAGATGCTTTGGTCTTTTATGCTTCTTCTACTATACAAGATTATCTAGGGTTTC 

AGCAGTCTGATGTCATACATCAGAGTGTATATGAACTTATCCATACCGAAGACCGAGCTGAATTTCAGCGTCAGCTACAC 

TGGGCATTAAATCCTTCTCAGTGTACAGAGTCTGGACAAGGAATTGAAGAAGCCACTGGTCTCCCCCAGACAGTAGTCTG 

TTATAACCCAGACCAGATTCCTCCAGAAAACTCTCCTTTAATGGAGAGGTGCTTCATATGTCGTCTAAGGTGTCTGCTGG 

ATAATTCATCTGGTTTTCTGGCAATGAATTTCCAAGGGAAGTTAAAGTATCTTCATGGACAGAAAAAGAAAGGGAAAGAT 

GGATCAATACTTCCACCTCAGTTGGCTTTGTTTGCGATAGCTACTCCACTTCAGCCACCATCCATACTTGAAATCCGGAC 

CAAAAATTTTATCTTTAGAACCAAACACAAACTAGACTTCACACCTATTGGTTGTGATGCCAAAGGAAGAATTGTTTTAG 

GATATACTGAAGCAGAGCTGTGCACGAGAGGCTCAGGTTATCAGTTTATTCATGCAGCTGATATGCTTTATTGTGCCGAG 

TCCCATATCCGAATGATTAAGACTGGAGAAAGTGGCATGATAGTTTTCCGGCTTCTTACAAAAAACAACCGATGGACTTG 

GGTCCAGTCTAATGCACGCCTGCTTTATAAAAATGGAAGACCAGATTATATCATTGcAACTCAGAGACCACTAACAGATG 
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AGGAAGGAACAGAGCATTTACGAAAACGAAATACGAAGTTGCCTTTTATGTTTACCACTGGAGAAGCTGTGTTGTATGAG 

GCAACCAACCCTTTTCCTGCCATAATGGATCCCTTACCACTAAGGACTAAAAATGGCACTAGTGGAAAAGACTCTGCTAC 

CACATCCACTCTAAGCAAGGACTCTCTCAATCCTAGTTCCCTCCTGGCTGCCATGATGCAACAAGATGAGTCTATTTATC 

TCTATCCTGCTTCAAGTACTTCAAGTACTGCACCTTTTGAAAACAACTTTTTCAACGAATCTATGAATGAATGCAGAAAT 

TGGCAAGATAATACTGCACCGATGGGAAATGATACTATCCTGAAACATGAGCAAATTGACCAGCCTCAGGATGTGAACTC 

ATTTGCTGGAGGTCACCCAGGGCTCTTTCAAGATAGTAAAAACAGTGACTTGTACAGCATAATGAAAAACCTAGGCATTG 

ATTTTGAAGACATCAaACACATGCAGAATGAAAAATTTTTCAGAAATGATTTTTCTGGTGAGGTTGACTTCAGAGACATT 

GACTTAACGGATGAAATCCTGACGTATGTCCAAGATTCTTTAAGTAAGTCTCCCTTCATACCTTCAGATTATCAACAGCA 

ACAGTCCTTGGCTCTGAACTCAAGCTGTATGGTACAGGAACACCTACATCTAGAACAGCAACAGCAACATCACCAAAAGC 

AAGTAGTAGTGGAGCCACAGCAACAGCTGTGTCAGAAGATGAAGCACATGCAAGTTAATGGCATGTTTGAAAATTGGAAC 

TCTAACCAATTCGTGCCTTTCAATTGTCCACAGCAAGACCCACAACAATATAATGTCTTTACAGACTTACATGGGATCAG 

TCAAGAGTTCCCCTACAAATCTGAAATGGATTCTATGCCTTATACACAGAACTTTATTTCCTGTAATCAGCCTGTATTAC 

CACAACATTCCAAATGTACAGAGCTGGACTACCCTATGGGGAGTTTTGAACCATCCCCATACCCCACTACTTCTAGTTTA 

GAAGATTTTGTCACTTGTTTACAACTTCCTGAAAACCAAAAGCATGGATTAAATCCACAGTCAGCCATAATAACTCCTCA 

GACATGTTATGCTGGGGCCGTGTCGATGTATCAGTGCCAGCCAGAACCTCAGCACACCCACGTGGGTCAGATGCAGTACA 

ATCCAGTACTGCCAGGCCAACAGGCATTTTTAAACAAGTTTCAGAATGGAGTTTTAAATGAAACATATCCAGCTGAATTA 

AATAACATAAATAACACTCAGACTACCACACATCTTCAGCCACTTCATCATCCGTCAGAAGCCAGACCTTTTCCTGATTT 

GACATCCAGTGGATTCCTGTAAttccaagcccaattttgaccctggtttttggattaaattagtttgtgaaggattatgg 

aaaaataaaactgtcactgttggacgtcagcaagttcacatggaggcattgatgcatgctattcacaattattccaaacc 

aaattttaatttttgcttttagaaaagggagtttaaaaatggtatcaaaattacatatactacagtcaagatagaaaggg 

tgctgccacggagtggtgagAtaccgtctacatttcacattattctgggcaccacaaaatatacaaaactttatcaggga 

aactaagattcttttaaattagaaaatattctctatttgaattatttctgtcacagtaaaaataaaatactttgagtttt 

gagctactggattcttattagttccccaaatacaaagttagagaactaaactagtttttcctatcatgttaacctctgct 

tttatctcagatgttaaaataaatggtttggtgctttttataaaaagataatctcagtgctttcctccttcactgtttca 

tctaagtgcctcacatttttttctacctataacactctaggatgtatattttatataaagtattctttttcttttttaaa 

ttaatatctttctgcacacaaatattatttgtgtttcctaaatccaaccattttcattaattcaggcatattttaactcc 

actgcttacctactttcttcaggtaaagggcaaataatgatcgaaaaaataattatttattacataatttagttgtttct 

agactataaatgttgctatgtgccttatgttgaaaaaatttaaaagtaaaatgtctttccaaattatttcttaattatta 

taaaaatattaagacaatagcacttaaattcctcaacagtgttttcagaagaaataaatataccactctttacctttatt 

gatatctccatgatgatagttgaatgttgcaatgtgaaaaatctgctgttaactgcaaccttgtttattaaattgcaaga 

agctttatttctagctttttaattaagcaaagcacccatttcaatgtgtataaattgtctttaaaaactgttttagacct 

ataatccttgataatatattgtgttgactttataaatttcgcttcttagaacagtggaaactatgtgtttttctcatatt 

tgaggagtgttaagattgcagatagcaaggtttggtgcaaagtattgtaatgagtgaattgaatggtgcattgtatagat 

ataatgaacaaaattatttgtaagatatttgcagtttttcattttaaaaagtccataccttatatatgcacttaatttgt 

tggggctttacatactttatcaatgtgtctttctaagaaatcaagtaatgaatccaactgcttaaagttggtattaataa 

aaagacaaccacatagttcgtttaccttcaaactttaggtttttttaatgatatactgatcttcattaccaataggcaaa 

ttaatcaccctaccaactttactgtcctaacatggtttaaaagaaaaaatgacaccatcttttattcttttttttttttt 

tttttgagagagagtcttactctgccgcccaaactggagtgcagtggcacaatcttggctcactgcaacctctacctcct 
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gggttcaagtgattctcttgcctcagcctcccgagttgctgggattacaggcatgtgccaccatgcccagctaatttttg 

tatttttagtagaaacgggtttcaccatgttggccagactggtctcaaactcctgacctcaggtgagcctcccaccttgg 

cctcccaaagtgctgggattacaggcgtgagccactgcattcagctcttcttttctttagatatgagagctgaagagctt 

agacacattttgcatgtattatttgaaaatctgatggaatcccaaactgagatgtattaaaatacaatttttggccgggt 

gcagtggctcacgcctgtaatcccagcacttggggagggcgaggagggtggatcacgaggtcaagagatggagaccatcc 

tgaccaacatggtgaaaccctgtctctactaaaaatacagaaattagctgggcatggtggcgtgagcctgtagtcctagc 

tactcaggaggctgaggcaggagaatagcctgaacctgggaatcggaggttgcagagccaagatcgccccactgcactcc 

agcctggcaatagaccgagactccgtctccaaaaaaaaaaaaaatacaatttttatttcttttactttttttagtaagtt 

aatgtatataaaaatggcttcggacaaaatatctctgagttctgtgtattttcagtcaaaactttaaacctgtagaatca 

atttaagtgttggaaaaaatttgtctgaaacatttcataatttgtttccagcatgaggtatctaaggatttagaccagag 

gtctagattaatactctatttttacatttaaaccttttattataagtcttacataaaccatttttgttactctcttccac 

atgttactggataaattgtttagtggaaaataggctttttaatcatgaatatgatgacaatcagttatacagttataaaa 

ttaaaagtttgaaaagcaatattgtatatttttatctatataaaataactaaaatgtatctaagaataataaaatcacgt 

taaaccaaatacacgtttgtctgtattgttaagtgccaaacaaaggatacttagtgcactgctacattgtgggatttatt 

tctagatgatgtgcacatctaaggatatggatgtgtctaatttagtcttttcctgtaccaggtttttcttacaatacctg 

aagacttaccagtattctagtgtattatgaagctttcaacattactatgcacaaactagtgtttttcgatgttactaaat 

tttaggtaaatgctttcatggcttttttcttcaaaatgttactgcttacatatatcatgcatagatttttgcttaaagta 

tgatttataatatcctcattatcaaagttgtatacaataatatataataaaataacaaatatgaataatACTCGAGTtat 

cctGGTACCcctgaaGCGGCCGC 
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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 pCMV3-EGFP. The ruler above the alignments 

shows the position in the Origene construct carrying AHR cDNA clone SC119195 in vector pCMV6-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: 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. 

AHR_002_Hum_ENST00000242057.8: Modern human AHR mRNA reference sequence retrieved from the Ensembl database. 

Primer_Up_pCMV6-XL4_918-937: Upper primer for generation of the upstream overlap PCR segment. 

Upper_overlap_SC119159_918-1169: Upstream overlap PCR segment. 

Primer_AHR_ENST200-170_185G_rev: 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. 

Primer_AHR_ENST173-203_185G_fwd: 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). 

Lower_overlap_SC119159_1142-1612: Downstream overlap PCR segment. 

Primer_Down_AHR_ENST643-630_XhoI: Lower primer for generation of the downstream overlap PCR segment. Note that the reversed complement of this primer is shown in the alignment. 

pCMV6-XL4_SC119159_918-1612_XhoI: Complete SC119159 segment amplified and mutated by overlap PCR. 

EcoRI-XhoI_SC119159_979-1612: EcoRI – XhoI restriction subfragment inserted into EGFP reporter vector pCMV3-EGFP. 

5'-UTR_SC119159_993-1612: Complete AHR 5’-UTR sequence comprised by the inserted EcoRI – XhoI restriction fragment. 
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Supplementary Data SD6 

 

SD6_AHR cDNA Alignment.pptx 

 

Alignment of AHR mRNA sequence variants studied 
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Supplementary Data SD7 
 

SD7_AHR_5'-UTR_185Variant.docx 

 

Conservation of ancient hominin AHR 5’-UTR 185G variant within primates 

 

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 (Prüfer et al., 2014), Vindija-Neanderthal (Prüfer 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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