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Helix-1
B B B
QGLTEEQRMMIRELMDAQMKTFDTTEFSHFKNFRLPGVLSSGCELPESLQAP-SREEA-AK
QGLTEEQRMMIRELMDAQMKTFDTTEFSHFKNFRLPGVLSSGCELPESLQAP-SREEA-AK
QOGLTEEQRMMIRELMDAQMKTFDTTEFSHFKNFRLPGVLSSGCEMPESLQAP-SREEA-AK
KGLSEEQQTMIRELMDAQMKTFDTTEFSNFKDFRLPAACSSGREVPGAAHTP-VGEEA-AK
KGLTEEQRTMISELMNAQMKTFDTTEFTHFKNFRLPEVLSSSLEIPECLQTPSSREEA-AK
QGLTGEQRMIIEELMDAQMKTFDTTEFSHFKNFRLPEVLGSGCEIPESLQAL-TEEEA-GR
QGLTEEQQALIQELMDAQMQOTFDTTEFSHFKDFRLPAVFHSGCELPEFLQAS-LLEDP-AT
QOGLTEEQQALIQELMDAQMOTFDTTEFSHFKDFRLPAVFHSDCELPEVLQAS-LLEDP-AT
GGLTAEQQELISILIAAHKRTFDSSEFSQFOHYQPAVRLC----IPGPCSQS-PPGPG-VP
ASLTPEQOHFLTQLVGAHTKTEFDENFTFSKNFRPIRRSSDPTQEPQAT-——--—-————————
ASLTPEQOHFITELVEAHTKTFDENFTEFFKNFRPIRRSPDPTQDPQAT—————--—-—————
VTLTPQOQEAVIQELLNAHKKTEDMTCAHFSQFRPLDRDQKSVSESSPLTNG-SWIDH-RP
THLSSQQEETIRELLYGHRKTFDLEFYREFSSFRVRTSTTLFDLSKSLSERL-NIFAV-RG
PKLSEEQORITAILLDAHHKTYDPTYSDFCQFRPPVRVNDGGGSHPSRPNSRHTPSF-SG
PKLSEEQORITAILLDAHHKTYDPTYSDFCQFRPPVRVNDGGGSHPSRPNSRHTPSF-SG
PKLSEEQQHITATILLDAHHKTYDPTYADFRDFRPPIRADVSTGSYSPRP----TLSF-SG
PKLSEEQQHITAILLDAHHKTYDPTYADFRDFRPPVRMDGSTGSYSPRP----TLSF-SG
PKLSEEQOKVINILLEAHHKTEDTTYSDFNKFRPPVRSKESSSTATHSSSVVSQDFS-SE
PKLSEEQOKVIDTLLEAHHKTEDTTYSDEFNKFRPPVRSKESSRMATHSSSVVSQDFS-SE
PKISDEQOKMIDILLEAHRKTEDTTYSDEFNKFRPPVRENVDPFRRITRSSSVHTQGSPSE
PRLSDEQMQIINSLVEAHHKTYDDSYSDFVRFRPPVREGPVTRSASRAASLHSLSDA-SS
PRLNEEQARMISSLVEAHHKTYDASYSDFSRFRPPVREGPVTRSASRAASLHSLSDA-SS
PRLTDEQSQVIATLVEAHHKTYDESYSDFRRFRPPVREGPVTRSASRAASLHSLSDA-SS
POLLEEQERLIATLIEAHRKTYDASYSDFSQFRPPKRGDGSPECRNATNPFLMSLLN-SD

Helix-3 B

# #* * * #* #
WSQVRKDLCSLKVSLQOL-RGEDGSVWNYKPP————--— ADSGGKEIFSLLPHMADMSTYMFK
WSQVRKDLCSLKVSLOQL-RGEDGSVWNYKPP—-—--- ADNGGKEIFSLLPHMADMSTYMFK
WNQVRKDLWSVKVSVQL-RGEDGSVWNYKPP———-—— ADNGGKEIFSLLPHMADMSTYMFK
WSQVREDLCSLKVCLRL-RGEDGSVONYTPQ————— ADRSGAETIFSLLPHMADMSTYMFK
WSKLREDLCSVKLSLQL-RGEDGSVWNYKPP——-—-- ADNSGKEIFSLLPHIADMSTYMFK
WROIQEELGTMKLSLQL-RGEDGSVWNYTPP-—--— ADRSGKKLFSLLPHLADMSTYMFK
WSQIMKDRVPMKISLOL-RGEDGSIWNYQPP———-- SKSDGKEIIPLLPHLADVSTYMFK
WSQIMKDSVPMKISVQL-RGEDGSIWNYQPP————— SKSDGKEIIPLLPHLADVSTYMFK
SASLSPQLDCLDEDVL-—-==-—-———————————————————— PDVESILPHFADLSTEMIQ
———————————————————————————————————————— SSEAFLMLPHISDLVTYMIK
———————————————————————————————————————— SSEAFLMLPHISDLFTYMLK
IAEDPMOWVENPTSLSS-SSSSYQSLDNKEK-———— KHFKSGN-FSSLPHFTDLTTYMIK

SSPSGPASSDV--SSLS-TSARLRGRPETPQTOQGGENARRGC-VEFTALPHVTDLATCMIH
DSSSSCSDHCITSSDM-MDSSSESNLDLSEEDSDDPSVTLELSQLSMLPHLADLVSYSIQ
DSSSCCSDHYITSPDM-MDSSSESNLDLSEEDSDDPSLTLELSQLSMLPHLADLVSYSIQ
DSSSNS-DLYTPSLDM-MEPASEFSTMDLNEEGSDDPSVTLDLSPLSMLPHLADLVSYSIQ
NSSSSSSDLYTTSLDM-MEPSGFSNLDLNGEDSDDPSVTLDLSPLSMLPHLADLVSYSIQ
DSNDVFGSDAFGAFPEPMEPOMESNLDLSEESDESPSMNIELPHLPMLPHLADLVSYSIQ
DSNDVFGSDAFAAFPEPMEPOMESNLDLSEESDESPSMNIELPHLPMLPHLADLVSYSIQ

DSDVFTSSPDSSEHGFFSASLEFGQFEYSSMGGKSGELS———————— MLPHIADLVSYSIQ
DSFNHSPESVDTKLNESNLLMMYQDSG-SPDSSEEDQQS—----RLSMLPHLADLVSYSIQ
DSFNHSPESVDTKMNESNLLMMYQDGASSPDSSEEN-———-— TKLSMLPHLADLVSYSIQ
DSFSHSPESVDNKLNENNLLMMYHEQGSSPESSEEEA—-—-——— SSEFSMLPHLADLVSYSIQ
MD--—————— - ELPKASASGAEAAAGDELSMLPHLADLVSYSIQ
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GIISFAKVISYFRDLPIEDQISLLKGAAFELCQLRFNTVENAETGTWECGR--LSY---C
GIINFAKVISYFRDLPIEDQIALLKGAAFELCQLRENTVENAETGTWECGR--LSY---C
GIINFAKVISYFRDLPIEDQISLLKGATFELCQLRENTVENAETGTWECGR--LSY---C
GVINFAKVISHFRELPIEDQISLLKGATFEVCQLRENTVENAETGTWECGR--LSY---C
GIINFAKVISYFRDLPIEDQISLLKGATFELCQLRENTVEFNAETGTWECGR--LSY---S
GIINFAKVISYFRDLPIEDQISLLKGATLELCLLRENTVENAETGTWECGR--LSY---C
GVINFAKVISYFRDLPIEDQISLLKGATFEMCILRENTMFDTETGTWECGR--LAY---C
GVINFAKVISHFRELPIEDQISLLKGATFEMCILRENTMFDTETGTWECGR--LAY---C
QVIKFAKEIPAFRGLPIDDQISLLKGATLGICQIQFNTVENEETNAWECGQ--HCEF---T
GIISFAKMLPYFKSLDIEDQIALLKGSVAEVSVIREFNTVENPDTNTWECGP--FTY-—--D
GVISFAKMLPYFRSLATEDQIALLKGSVLEVCVIREFNRMENPKTNTWECGA--FTY---N
NVINFGKTLTMFRALVMEDQISLLKGATFEIILTHFNMFENEVTGIWECGP--LQY---C
DITAFSKSLTDFKSLLIGDQIALLKGATFEVMEIRFNMVENTKTGLWECGH--ATY---C
KVIGFAKMIPGFRDLTSEDQIVLLKSSAIEVIMLRSNESEFTMDDMSWTCGNQDYKY-—--R
KVIGFAKMIPGFRDLTSEDQIVLLKSSAIEVIMLRSNESFTMDDMSWTCGNPDYKY---R
KVIGFAKMIPGFRDLTSDDQIVLLKSSATIEVIMLRSNOQSFTMDDMSWDCGSQDYKY—-—--D
KVIGFAKMIPGFRDLTSDDQIVLLKSSAIEVIMLRSNQSFTMDDMSWDCGSQDYKY—-—--D
KVIGFAKMIPGFRDLTAEDQIALLKSSAIEVIMLRSNQSEFTMEDMSWTCGSNDEKYKVSD
KVIGFAKMIPGFRDLTAEDQIALLKSSAIEVIMLRSNQSFTMEDMSWTCGSNDEFKYKVSD
KITIGFAKMIPGFRDLIAEDQIALLKSSVIEVIMLRSNOSEFSLDDMSWTCGSEDFKYKVDD
KVIGFAKMIPGFRDLTAEDQIALLKSSATIEITMLRSNOQSFSLEDMSWSCGGPDEFKYCIND
KVIGFAKMIPGFRDLTAEDQIALLKSSAIEIIMLRSNQSEFSLEDMSWSCGGPDFKYCIND
KVIGFAKMIPGFRELTAEDQIALLKSSAIEVIMLRSNQSENLEDMSWSCGGPDEFKYRISD
KVIGFAKMIPGFKELCTEDQISLLKASAIEITIILRSNESFTMEDNSWTCGSNEFKYQIGD

Helix-7 Helix-8 Helix-9
B B *# B B B B BB B
LEDT-AGGF-—-—--QQLLLEPMLKFHYMLKKLQLHEEEYVLMQAISLFSPDRPGVLQHRVV
LEDT-AGGF-—--QQLLLEPMLKFHYMLKKLQLHEEEYVLMQAISLFSPDRPGVVQHRVV
LEDP-AGGF----QQLLLEPMLKFHYMLKKLQLHEEEYVLMQAISLFSPDRPGVVQHRVV
LEDP-AGGF----QQLLLEPVLKFHYRLKRLOQLHKEEYVLMQAISLFSPDRPGVVQRSVV
LEDP-SGGF----QQLLLOPMLKFHYMLKKLQLHKEEYVLMQAISLFSPDRPGVVQRQVV
VEDP-EGGF----QQLLVDPLLKFHYMLKKLQLHKEEYVLMQAISLFSPDRPGVVQREVV
FEDP-NGGF----QKLLLDPLMKFHCMLKKLQLHKEEYVLMQAISLFSPDRPGVVQRSVV
FEDP-NGGF--—--QKLLLDPLMKFHCMLKKLQLREEEYVLMQAISLEFSPDRPGVVQRSVV
IKDGALAGEF----QQIYLEPLLKFHISLKKLRLHEAEYVLLVAMLLEFSPDHASVTQRDET
TEDMFLAGE----RQLFLEPLVRIHRMMRKLNLQSEEYAMMAALSIFASDRPGVCDWEKI
ADDMTMAGF----SQQOFLEPLLRIHCMMTKLNLESEAYALMATMALFSSDRPGVSDCEKI
MDDAFRAGF----QHHLLDPMMNFHYTLRKLRLHEEEYVLMQALSLFSPDRPGVTDHKVI
IEDAVRAGEF----QPLFLEPLLKFHHTLRNLGLEEEEYVLMQOALSLESPDRPGVQQHSVI
VSDVTKAGH----SLELIEPLIKFQVGLKKLNLHEEEHVLLMAICIVSPDRPGVQDAALTI
ISDVTKAGH----NLELIEPLIKFQVGLKKLNLHEEEHVLLMAICIVSPDRPGVQDAALT
ITDVSRAGH----TLELIEPLIKFQVGLKKLNLHEEEHVLLMAICIVSPDRPGVQDAKLV
VTDVSKAGH----TLELIEPLIKFQVGLKKLNLHEEEHVLLMAICIVSPDRPGVQDAKLV
VTQ---AGH----SMDLLEPLVKFQVGLKKLNLHEEEHVLLMAICILSPDRPGVQDTSLV
VTQ---AGH----SMDLLEPLVKFQVGLKKLNLHEEEHVLLMAICILSPDRPGVQDTSLV
VTQ---AGH----NMELLEPLVKFQVGLKKLDLHEEEHVLLMAICILSPDRPGLQDKALV
VITK---AGH----TLELLEPLVKFQVGLKKLKLHEEEHVLLMAICLLSPDRPGVQDHVRI
VIK---AGH----TLELLEPLVKFQVGLKKLNLHEEEHVLLMGICLLSPDRPGVQDHARV
VTK---AGH----TLELLEPLVKFQVGLKKLNLQEEEHVLLMAICLLSP---GTVDHARV
VMQ---AGH----KLELLEPLVKFQVNMKKLDLHEAEHVLLMAICLESPDRPGVQDRCRV

Helix-9 Helix-10
B B B B B* B +B *
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B.

DOLQEQFAITLKSYIECNR-PQPAHRFLFLKIMAMLTELRSINAQHTORLLRIQDIHPFA
DOLQEKFAITLKSYIECNR-PQPAHRFLFLKIMAMLTELRSINAQHTQRLLRIQDIHPFA
DOLOEQYAITLKSYIECNR-PQPAHRFLFLKIMAMLTELRSINAQHTQRLLRIQDIHPFA
DOLOERFATALKAYIECNR-PQPAHRFLEFLKIMAMLTELRSINAQHTOKLLRIQDIHPFA
DOLOERFAITLKAYIECNR-PQPAHRFLFLKIMAMLTELRSINAQHTQRLLRIQDIHPFA
DOLQERFAITLKAYIECSR-PQPTHRFLFLKIMAVLTELRTINAQHTQRLLRIQDTHPFA
DOLQERFALTLKAYIECSR-PYPAHRFLFLKIMAVLTELRSINAQQTQQLLRIQDSHPFA
DOLOERFALTLKAYIECSR-PYPAHRFLEFLKIMAVLTELRSINAQQTQQOLLRIQDTHPFA
DOLOEKVALTLKSYIDHRH-PMPEGRFLYAKLLLLLTELQTLKMENTRQILHIQDLSSM-
OKLOEHIALTLKDFIDSQRPPSLONRLLYPKIMECLTELRTVNDIHSKQLLEIWDIQPDA
ONLQEHIALMLKAFIESHRPPSPONRLLYPKIMECLTELRTINDIHSKQLMEIWDIQPDV
DRNQETLALTLKTYIEAKR-NGPEKHLLEFPKIMGCLTEMRSMNEEYTKQVLKIQDMQOPEV
DKIHENLALALKTRIELKR-TGPEKHMLYPKVLSCLTEMRTMNEEYSKQVLOQIQDIQPNV
EATQODRLSNTLOTYIRCRH-PPPGSHLLYAKMIQKLADLRSLNEEHSKQYRCLSFQPECS
EATQDRLSNTLOTYIRCRH-PPPGSHLLYAKMIQKLADLRSLNEEHSKQYRCLSFQPESS
EATQODRLSNTLQTYIRCRH-PPPGSHQLYAKMIQKLADLRSLNEEHSKQYRSLSFQPENS
EATODRLSNTLOQTYIRCRH-PPPGSHQLYAKMIQKLADLRSLNEEHSKQYRSLSFQPENS
ESIQDRLSDTLOTYIRCRH-PPPGSRLLYAKMIQKLADLRSLNEEHSKQYRCLSFQPEHS
ESTIQDRLSDILQTYIRCRH-PPPGSRLLYAKMIQKLADLRSLNEEHSKQYRCLSFQPEHS
ESIQDRLSSTLOTYILCKH-PPPGSRLLYAKMIQKLADLRSLNEEHSKQYRSISFLPEHS
EALODRLCDVLQAYIRIQH-P--GGRLLYAKMIQKLADLRSLNEEHSKQYRSLSFQPEHS
EQLODRLPEALQAYIRINH-P--GGRLLYAKMIQKLADLRSLNEEHSKQYRSLSFQPEHS
EALQODRLSETLOQAYIRLHH-P--GGRLLYAKMIQKLADLRSLNEEHSKQYRSLSFQPEHS
EEVOEHLTETLRAYIACRH-PLSCKHMLYTKMVEKLTELRSLNEEHSKQYLQISQDAVNK
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PXR human LSLLMMSFFCQFWMLHTITF
PXR chicken LCLLFLSILCOQFWILLNTIM
BXR-alpha - --LILVIASVFWILVHTID
BXR-beta - - - LILFLLCVFWLILHTITPD
PXR zebrafish WEFNLFLTIFILFWMMYTIE

LEGEND TO SUPPLEMENTARY FIGURE 1

Supplementary Figure 1. Alignment of the ligand-binding domains of PXR and VDR
genes highlighting residues important in ligand binding for human PXR. (A)
Alignment of the ligand-binding domains of PXR and VDR genes used in the phylogenetic
analysis. Accession numbers for the genes are given in the Materials and Methods
section. Numbering of genes and assignment of helices is according to Moore et al. (1).
The symbols above the human PXR sequences indicate amino acid residues shown to
interact directly with ligand in the two crystallographic structures of the human PXR ligand-
binding domain complexed with the ligands SR12813 (2) or hyperforin (3): # indicates
residues that interact with SR12813 only, + indicates a residue that interacts with
hyperforin only, and * indicates residues that interact with both SR12813 and hyperforin.
(B) Alignment of human PXR, chicken PXR, frog BXRa and BXRp, and zebrafish PXR
sequences for the 18 amino acid residue positions in human PXR shown to interact
directly with SR12813 and/or hyperforin. As can be seen, there is substantial diversity at
these positions, consistent with the marked cross-species differences in ligands that
activate these PXRs. Only 6 of the 18 positions shown are conserved between human
and zebrafish PXR and only 3 of 18 between human PXR and either BXRa or BXRB. The
numbers for each position are for human PXR.
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