Article

In silico Structural Modeling and Analysis of
Interactions of Tremellomycetes Cytochrome P450
Monooxygenases CYP51s with Substrates and Azoles

Olufunmilayo Olukemi Akapo '*, Joanna M. Macnar 23, Justyna D. Krys$ 3, Puleng Rosinah Syed 4,
Khajamohiddin Syed ¥, Dominik Gront 3*

1 Department of Biochemistry and Microbiology, Faculty of Science and Agriculture, University of Zululand,

KwaDlangezwa 3886, South Africa; akapoolufunmilayo@gmail.com (O.0.A); khajamohiddinsyed@gmail.com
(K.S)

2 College of Inter-Faculty Individual Studies in Mathematics and Natural Sciences, University of Warsaw,
Stefana Banacha 2C, 02-097 Warsaw, Poland; joanna.macnar@student.uw.edu.pl (J.M.M.)

3 Faculty of Chemistry, Biological and Chemical Research Center, University of Warsaw, Pasteura 1, 02-093
Warsaw, Poland; juchxd@gmail.com (J.D.K); dgront@gmail.com (D.G);

4 Department of Pharmaceutical Chemistry, College of Health Sciences, University of KwaZulu-Natal, Durban
4000, South Africa; prosinah@gmail.com (P.R.S.)

t Authors contributed equally to the work

* Correspondence: khajamohiddinsyed@gmail.com (K.S.) and dgront@gmail.com (D.G.)

Supplementary Dataset 1: Structural alignment of Tremellomycetes CYP51s with template
4LXJ. P450 characteristic notation for a-helices and P strands and substrate recognition
sequences (SRS) were mapped based on the template. Residues interacting with >5 ligands

highlighted in yellow. Residues playing a role in azole drug resistance are indicated with “X”.
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41xj AISGTYMSLIKERRKNNDIQ..DRDLIDSLMKNSTYKDGVKMTDQEIANLLIGVLMGGQH
629036 EMSEFYQSIIRGRREGASEH. .DHDMIAA . LMASTYRDGTPLSDSDIAHMMIALLMAGQH
345805 AMSEFYQGIIRKRREGTHDH. .EYDMISA.LQSSKYKDGTPLSDRDIAHMMIALLMAGQH
809380 EMSEFYQEIIRKRREGTHDH. . EHDMLEA . LMGSSYKNGTPLTDSDIAHMMIALLMAGQH
627561 AMSDFYLEIMRKRREGESDV.DEHDMIAA.LTGNEYKDGTPLTDRDVAHMMIAILMAGQH
38441 SMSDFYLNIMQKRREGATDVNGSFDMLAA .LQGCVYRNGVPLTDRDIAHMMIAILMAGQH
1742 EMSDFYMSIIEKRRSGEHDH. . ENDMIAA.LQGSVYKNGVPLSDRDISHIMIAILMAGSH
KIR77383 AMSDFYLKIMENRRKGESDH..EHDMIEN.LQGCKYRNGVPLSDRDVAHIMIALLMAGQH
00040 AMSDFYLKIMENRRKGESDH. .EHDMIEN.LQSCKYRNGVPLSDRDIAHIMIALLMAGQH
EAL23379 AMSDFYLKIMENRRKGESDH..EHDMIEN.LQSCKYRNGVPLSDRDIAHIMIALLMAGQH
271374 EMSDFYMSIMAKRRTGEHDH. . EPDMIQA.LQGSVYRNGTPLSDRDIAHMMIALTMAGQH
367271 EMSDFYMSIMAKRRTGEHDH. . EPDMIQA.LQGSVYRNGTPLSDRDIAHMMIALTMAGQH
523016 EMSDFYLDIIRKRREGETEP. .EHDMISV.LSGCVYRDGTPLTDRDVSHMMIAILMAGQH
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345805 TSSATSSWTLLHLAERTDIWEELYREQKNKFGNPDGTFRDLTYEELKELPVLDHVIRETL
809380 TSSATSSWTLLHLAQRHDIYEALYQEQKEKFGNADGTFRDLTYEDLKDLPLLDSCIRETL
627561 TSSATSSWTLLHLAQKPLIFKALFEEHRDLFQNEDGTWEDVTYESTKEMPLMAAVIRETL
38441 TSSATSSWALLHLAHRPDVADALYEEQKTLFGNPDGSFRPVEYGDEKRMTLMNSIIRETL
1742 TSSATSSWFLLHLAYDQELQQALYDEQVQLFGNADGSFREMTLEDTRELPLMTACIRETL
KIR77383 TSSATSSWTLLHLADRPDIVEALYQEQKEKLGNPDGTFRDYKYEDLKELPIMDSIIRETL
00040 TSSATSSWTLLHLADRPDVVEALYQEQKQKLGNPDGTFRDYKYEDLKELPIMDSIIRETL
EAL23379 TSSATSSWTLLHLADRPDVVEALYQEQKQKLGNPDGTFRDYRYEDLKELPIMDSIIRETL
271374 TSSATSSWFLLHLAHDQDIQKRLYEEQVEYFGNPDGTFRPMTYEDTKKLPLMDSCIRETL
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523016 TSSATSSWILLHLAHRPDVVEALYEEQKKLFGNQDGTFREVTYESTKQMTLMEAIIRETL
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629036 RMHAPIHSIMRKVMTDMPVPNALAAPTANEKSSYIVPKGHFVLASPGVAQMDPLIWSDAS
345805 RLHAPIHSIMRKVISDIPVPNTLSSPKQHENATYVIPKGHFVLASPGVAQMDPLIWQNAE
809380 RLHAPLHSIMRKVISDIPVPNSLSSPSQTNDASYVIPKGHFLMACPGVSQMDPLIWQDST
627561 RMHAPIHSIYRKVLQDLEVPPALAAGGN.GSRPYVVPKGHFVVAAPGVSAMDPKVWPDAD
38441 RIHAPIHSIYRKVISPMPVPASLSAPS. .ESATYIIPKNYYIVAAPGVSAMDPRIWKDAN
1742 RLHAPIHSIYRKVMLDIAVPPSLAAPS. .KDGTYVIPKGHFIVAAPGVSQMDPRIWKDAK
KIR77383 RMHAPIHSIYRKVLSDIPVPPSLAAPS..ENGQYIIPKGHYIMAAPGVSQMDPRIWQDAK
00040 RMHAPIHSIYRKVLSDIPVPPSLSAPS. .ENGQYIIPKGHYIMAAPGVSQMDPRIWQDAK
EAL23379 RMHAPIHSIYRKVLSDIPVPPSLSAPS..ENGQYIIPKGHYIMAAPGVSQMDPRIWQDAK
271374 RLHAPIHSIYRKVLQPIVVPQSLAAPS. .EDKAYVIPKGNFIVAAPGVSQMDPKIWDDAP
367271 RLHAPIHSIYRKVLQPIVVPQSLAAPS. .EDKAYVIPKGNFIVAAPGVSQMDPKIWDDAP
523016 RLHAPIHSIYRKVLSDIPVPASLSSPS. .ESSAYVIPEGHFIVAAPGVSQMDPLIWPDAK
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629036 IWNPHRWTDEKGMASQALEEYT. . SGDKVDYGYGSVSKGTESPYQPFGAGRHRCIGETFA
345805 EWNPHRWDDESGVAAMAAEQYT. .EGDKVDYGYGSVSKGTESPYQPFGAGRHRCIGESFA
809380 TWNPYRWSDERGVAAQAVEEYQGEKGEKVDYGFGSVSKGTESPYQPFGAGRHRCIGESFA
627561 KWDPFRWLEDKGMAQEALDSYSGATSEQIDYGFGQVSKGTESPYMPFGAGRHRCVGEQFA
38441 VWEPFRWSDEKGTAAMALNEYTT.GGEKMDYGFGQVSKGTESPYQPFGAGRHRCVGEAFA
1742 TWRPRRWLEEGGVANAANEEYTS . .GERVDYGFGAVSKGTESPYQPFGAGRHRCVGEQFA
KIR77383 VWNPARWHDEKGFAAAAMAQYTK..AEQVDYGFGSVSKGTESPYQPFGAGRHRCVGEQFA
00040 VWNPARWHDEKGFAAAAMAQYSK. .AEQVDYGFGSVSKGTESPYQPFGAGRHRCVGEQFA
EAL23379 VWNPARWHDEKGFAAAAMVQYTK..AEQVDYGFGSVSKGTESPYQPFGAGRHRCVGEQFA
271374 RWNPLRWLVDGGIAKTANEQYQA. .GEKVDYGFGAVSKGTESPYQPFGAGRHRCIGEQFA
367271 RWNPLRWLVDGGIAKTANEQYQA. .GEKVDYGFGAVSKGTESPYQPFGAGRHRCIGEQFA
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