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Table S1. Cytochromes P450 analyzed for conserved motifs from 175 P450 family 2 sequences.

CYP2A6_Human Cyp2c55_Mouse CYP2A2_Rat CYP2X3 Fogu
CYP2A7v1l Human Cyp2c65_Mouse CYP2A3 Rat CYP2Y1 Fogu
CYP2A13 Human Cyp2c66_Mouse CYP2B1_Rat CYP2Y?2_Fogu
CYP2B6_Human Cyp2c67_Mouse CYP2B2_Rat CYP2Z1 Fogu
CYP2B7P1_Human Cyp2c68_Mouse CYP2B3_Rat CYP2Z2_Fogu
CYP2C8 Human Cyp2c69_Mouse CYP2C6_Rat CYP2K7_Zebrafish
CYP2C9 Human Cyp2c70_Mouse CYP2C7_Rat CYP2K8 Zebrafish

CYP2C18 Human

Cyp2c73-ps_Mouse

CYP2C11 Rat

CYP2K16_Zebrafish

CYP2C19_Human

Cyp2acl_Mouse

CYP2C12_Rat

CYP2K17_Zebrafish

CYP2D6 Human

Cyp2d22_Mouse

CYP2C13_Rat

CYP2K18_Zebrafish

CYP2D7P1_Human

Cyp2dww_Mouse

CYP2C22_Rat

CYP2K19 Zebrafish

CYP2D8P1_Human

Cyp2d11 Mouse

CYP2C23_Rat

CYP2K20_ Zebrafish

CYP2E1 Human Cyp2d10_Mouse CYP2D2_Rat CYP2K21 Zebrafish
CYP2F1_Human Cyp2d9_Mouse CYP2D3_Rat CYP2N13 Zebrafish
CYP2G1P_ Human Cyp2d32-ps_Mouse CYP2D4 Rat CYP2P6_Zebrafish
CYP2G2P_Human Cyp2d12_Mouse CYP2D18 Rat CYP2P7_Zebrafish
CYP2J2_Human Cyp2d33-ps_Mouse CYP2D5 Rat CYP2P8_Zebrafish
CYP2R1_Human Cyp2d34_Mouse CYP2E1 Rat CYP2P9 Zebrafish
CYP2S1 Human Cyp2d13_Mouse CYP2F4 Rat CYP2P10 Zebrafish
CYP2T2P_Human Cyp2d35-ps_Mouse CYP2G1 Rat CYP2R1_Zebrafish
CYP2T3P_Human Cyp2d36-ps_Mouse CYP2J)3_Rat CYP2UL1 Zebrafish

CYP2U1 Human

Cyp2d37-ps_Mouse

CYP2A13_Dog

CYP2V1 Zebrafish

CYP2W1_ Human

Cyp2d40_Mouse

CYP2B11 Dog

CYP2X6_Zebrafish

CYP2AB1P_Human

Cyp2d41-ps_Mouse

CYP2C21_Dog

CYP2X8 Zebrafish

CYP2ACI1P_Human

Cyp2d26_Mouse

CYP2C41 Dog

CYP2X10_Zebrafish

Cyp2a4_Mouse

Cyp2el_Mouse

CYP2D15_Dog

CYP2X11 Zebrafish

Cyp2a5_Mouse Cyp2f2_Mouse CYP2F Dog CYP2X1 Zebrafish
Cyp2al2_Mouse Cyp2g1 Mouse CYP2G1 Dog CYP2Y3_Zebrafish
Cyp2a22_Mouse Cyp2j5_Mouse CYP2J Dog CYP2Y4 Zebrafish
Cyp2a21-ps_Mouse Cyp2j9_Mouse CYP2R1 Dog CYP2AAL Zebrafish
Cyp2b9_Mouse Cyp2j6_Mouse CYP2S1 _Dog CYP2AA2_Zebrafish
Cyp2b10_Mouse Cyp2j8 Mouse CYP2U1 Dog CYP2AA3 Zebrafish
Cyp2b13_Mouse Cyp2j11 Mouse CYP2W1 Dog CYP2AAS5 Zebrafish

Cyp2b19_Mouse

Cyp2j7_Mouse

CYP2AC1_Dog

CYP2AAG6_Zebrafish

Cyp2b23_Mouse

Cyp2j12_Mouse

CYP2K9 Fogu

CYP2AAT_Zebrafish

Cyp2c29_Mouse

Cyp2j13 Mouse

CYP2K10_Fogu

CYP2AAS8 Zebrafish

Cyp2c37_Mouse

Cyp2rl_Mouse

CYP2K11_Fogu

CYP2AD2_Zebrafish

Cyp2c38_Mouse

Cyp2sl_Mouse

CYP2N9_Fogu

CYP2AD3 Zebrafish

Cyp2c39_Mouse

Cyp2t4 Mouse

CYP2N10_Fogu

CYP2ADG6_Zebrafish

Cyp2c40_Mouse

Cyp2ul Mouse

CYP2N11_Fogu

CYP2AEL Zebrafish

Cyp2c44_Mouse

Cyp2wl Mouse

CYP2N12_Fogu

Cyp2c50_Mouse

Cyp2abl_Mouse

CYP2P4_Fogu

Cyp2c52-ps_Mouse

CYP2B4_Rabbit

CYP2R1_Fogu

Cyp2c53-ps_Mouse

CYP2B5_Rabit

CYP2U1 Fogu

Cyp2c54_Mouse

CYP2c5 Rabit

CYP2X2_Fogu




Table S2. Oligonucleotides (forward and reverse primers) used in PCR for site-directed mutagenesis of CYP2B4dH/H226Y (H226Y).

Mutants  Oligonucleotides

KIBBA 5 TCCATTGTCTTTGGAGCACGCTTTGACTACAAG-3’
5-CTTGTAGTCAAAGCGTGCTCCAAAGACAATGGA-3
RIBTA o ATTGTCTTTGGAAAAGCATTTGACTACAAGGACCCC-3’
5-GGGGTCCTTGTAGTCAAATGCTTTTCCAAAGACAAT-3
RIBTK 5 1CCATTGTCTTTGGAAAAAAGTTTGACTACAAGGACCCC-3’
5-GGGGTCCTTGTAGTCAAACTTTTTTCCAAAGACAATGGA-3
FI88A o ATTGTCTTTGGAAAACGCGCAGACTACAAGGACCCC-3’
5-GGGGTCCTTGTAGTCTGCGCGTTTTCCAAAGACAAT-3'
DI&A 5 1TTGGAAAACGCTTTGCCTACAAGGACCCCGTGTTC-3”
5-GAACACGGGGTCCTTGTAGGCAAAGCGTTTTCCAAA-3
YI0A 5 AAACGCTTTGACGCCAAGGACCCCGTG-3”
5-CACGGGGTCCTTGGCGTCAAAGCGTTT-3"
K191A

5’-AAACGCTTTGACTACGCGGACCCCGTGTTCCTG-3’
5’-CAGGAACACGGGGTCCGCGTAGTCAAAGCGTTT-3’

Dig2a  5-TTTGACTACAAGGCCCCCGTGTTCCTG-3’
5-CAGGAACACGGGGCCTTGTAGACAAA-3'

R187Al  5-GTGTTTGGAGAGGCCTTTGACTACACA-3’
5-TGTGTAGTCAAAGGCCTCTCCAAACAC -3

Dig2Al 5 -TTTGACTACACAGCCCGCCAGTTCCTG-3’
5-CAGGAACTGGCGGCCTGTGTAGTCAAA-3

The nucleotides changed to make the desired mutation are in boldface. 'The mutants were created in CYP2B1dH.



Table S3. PCPMer motifs of CYP2, CYP2A, CYP2B, CYP2C, CYP2D, and CYP2J enzymes generated from the sequences presented in Table S1.

CSM | CYP2 CYP2A CYP2B CYP2C CYP2D CYP2J
CYP2B4 Rabbit CYP2A6 Human CYP2B4 Rabbit CYP2C8 Human CYP2D6 Human CYP2J2 Human
1 *pPGPSPLPVLGN*  *PPGPTPLPFIG* *PPGPSPLPVLG* OppGpTP* 3YPpPGP¥ “PKNYPPGP*'
2 ®2YGDVFTVYLG" ®ERYGPVFTIHLGPR™ ®KYGD* PKVYGP® ®FGDVFS™
3 BEAFSGRGKIAM? ®SGRGEQA'® ®SGRGKIAM?
4 UWGERWRALRRFY UYGVIFANGERWY?!  ®GLGIISSNGKRWK
EIRRF'?
5 B RDFGMGK™® B GMGKRSVE BeMGK!® MG LGKKSLEQW™? GLGKKSLE™®
6 12 GALLDN™’
7 4 TSNC 2caAPCNVICY?® 180 AVSNB4 8 AVSNIIC?
8 ¥'RFDYKD' 19¥YKDKEFLS? YINIICSIVFGKRFD  “¥FDYKD™! 2GRRFEYDDP® GERFEYQDSWFQ
9 MEELFSGF?2 20SSFSSQVFELFS?!
10 2IEPGTHRQI® ZHFPGTH?! 25CFPGTH®
11 2IpRDFIDVY?® 'DPSNPRDFIDVY?®  pRDFMDC*®
12 2P| FFAGTET®® OGGTETVSY BAGTETTS™™ STAGTETTS™® YVDLFFAGTE™™
13 $BQKEIEQVIG®® SEIDDVIG* $OEIDRVIG*®
14 *PYTDAVIHE®® MPYMEA®* ¥ MPYTDA®! pyTDAVVH®3 EBMPYTTAVIHE®*? BBSMPYTNAVIH*’
15 OV VIPKN*®® OGYVIPKNTE® OYLIPKG® ¥EGFRIPKG*
16 “pNTENPGHF* “OpGHFLDANGA*®  “®DPGHFLDKNG*’ “2NPDHFLENGQFKK
RE436
17 “28pEg) G2 “BAFVPFSIG*® “8pES| GKRICLG®® 2 AFLPFSAG* “OpESIGKRACLG™?
18 “®CLGEGIARTELF* BCAGEGLA* “SCLGEPLA*®
19 SITTILQNF®' PBONFRLK? “>QNFSIASPVPP*®
20 “®lppsyQIR*’ e GVGNVPPSY*¥ “0ppSYQICFIP*®
Specific to CYP2A Specific to CYP2B Specific to CYP2C Specific to CYP2D Specific to CYP2J
keyet®t “EARCLVEELRKSK 'LVLCLSFMLLFSLW 'VPLAVIVAIF'® “LLLGTVAF*®
GlGZ RQZZ
"YSNGERAK'® 22MEKDK?™® *HGYEAVKEALIDN *’DFQNTPY*® *PELGNFFLVD®
G91
GVGKRGIEE™ 22EEHHQN® WEEAHC™! 2NGLAAVRE® PKKYGNLFS®
BIEEAGH SUMLKYPH?® 18K TKASPCDP® “HGEDTADRPPVP!®  BGLPLIKE®
MMLGIFQF* ®IDLIPFGVPH® 2HPWIQVCNNFP?° MGFGPRSQGM® YWNFGNRPM?
2"GQLYEMFSSVM% IEENIENL® 12ARYGPAW? WREHIFKKNG'®
2436 LEDF247 395ALH DPRY401 321AKVQEE326 156EAACLC161 12988GQAWKE136
$2GRHRSPCMQD** >GQPFDPH"
20ppNSp KNLNTTA 2NAVPVLLHIPALAG “°DEVTYLEAS**
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The top panel represents the common motifs in subfamilies that are also present in the CYP2 family, whereas the bottom panel represents the motifs that are specific
to each subfamily. Residue numbers in the motifs for the CYP2 family and each subfamily are based on the specific P450 indicated in the first row. The CSM8,
which is the subject of the current study, is presented in bold. CSM 1, 8, and 14 are common in all subfamilies.



