Cytochrome P450 from Photobacterium profundum SS9, a piezophylic bacterium,
exhibits a tightened control of water access to the active site

Elena V. Sineva and Dmitri R. Davydov

Supporting Information



P450-8589 MTESVVRE-NQLIKRTL--DDLPQPRKGWPLLGNFLO-LOSKNLHQVLEQWCLEYGD TYKVDIAGLLFVVIADPVVVKDILRRRPEKSFNRT----ASLERV
P450-3TCK MTESVVRE-NQLIKRTL--DDLPQPKGWPLLGNFLQ-LOSKKLHQVLEQWCLEYGNTYKIDIAGLLFVVIADPVVVKDILRRRPKSFNRT--~--ASLERV
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P450-889 FKELGIHGVLSANGESWKRQRRLIMPAF SKKSLASFFPLLEQTTERLRLRLVKRKRGOD-TLATHDDLRRFTVD ITTSLVFGHD TR --LLEHDGDGLOKHL
P450-3TCK FEKELGIHGVLSANGESWKRQRRLIMPAFSKKSLASFFPLLEQTTERLRLRLVKKRGOD-TLAIHDDLRRFTVD ITTSLVFGHDTR--LLEHDGDGLOKHL

P450-PE36 ---LGIHGVFSSNGDKWKRORRLIMPAFSYNTLANFVPQLKSLS INLOVATDRKKIATGEAFNVHKLLOHFTIDITTSLVFGYQTN -ML.SGS SDTHLRDNT
P450-SK209 ---LLGNSVFLTNGEAWKRORRLIDPAFEGGRLKETFPAMRAAAEAAVRRLEKQVAEND TVEIEEVTSHAAADVIFRTLFSIPIE—-—-——- HEVAGEVFEF
P450BM-3 FAGDGLFTSW-THEKNWEKRAHNILLPSF SQQAMKGY HAMMVD IAVOLVORWERLNADE -~ HIEVPFEDMTRLTLD TIGLCGFNYRFNSFYRDQPHPFIT SMV
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P450-8589 EVIFPQLNSRTRMPFPYWQY IKFKKDRKLD----QALIEVEKYALKIVEQTRDELOFNPQLADAPETILOAMVAASD -DDNR-LTNEELFANILTLLLAG
P450-3TCK EVIFPQLNSRTRMPFPYWRY IKFKKDRKLD----QALIEVERYALKIVEQTRDELQFNPQLADAPETILOAMVAASD-DNNR-LTNEELFANILTLLLAG

P450-PE36 DRLFRALNKRSKYPFPWWRY IRTPETRRID----KAREEVYQLAVSMI TRKARVVLAENSALAEEPETILOAMIVASDSEENK-LTDDELVANILTLLLAG
P450-SK209 SRFRDYQRSQPLLNLAAFLPLPGWMPRFFRPGTLSNAREIRALITRLTETRMSEIKAGT----AFDDLATKIMCAKDPETGTGEDTEEMVDQVAIFFLAG
P450BM-3 RALDEAMNKILORANPDDPAYDENKRQFQ====== EDIKVMNDLVDKIIADREASG======= EQSDDLLTHMLNGKDPETGEFLDDENIRYQITTFLIQG
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P450-889 EDTTSNLIAWMLYFISQRPDIQCKINEEAEQTRIKHKGOINVQGLDELTYLEAVARETLRIKSTAPMISARTADQVTLLDGTELPAGTGLFLMTRLGGLN
P450-3TCK EDTTSNLIAWMLYFISQRFDIQCKINEEAEQIRLKHKGOINVOGLDELTYLEAVARETLRLKSTAPMISAETVDQVTLLDGTELPAGTGLFLMTRLGGLN
P450-PE36 EDTTSNMLAWTLFYLAQONPSLOQOVIDEVSRVCDGDIENVDLTALEQFEFIDATILREGLRLKGTAPLI SARPTEDTVLSNGIKLPKGTATFILTRPGGLD

P450-SK209 HETSASALAWALYIMALYPEWQEKLEEEAATIL---—- GDESFAAVSKLRLSRAVFREALRLYPPVPMMVEEAS CPVRE -RNRDVPKGSQIVLS PWHLHRH
P450BM-3 HETTSGLLSFALYFLVKNPHVLQKAAEEAARVIVD —-PVPSYKQVKQLKYVGMVLNEALRIWP TAPAFSLYAKED TVLGGEY PLEKGDETLMVLI PQLHRD
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P450-889 KEHF-KDAEQFRPERWQEEAVAAFRACPHKAT SHF PFGGGARHCPGETLAFMETRMVIAMLCQQOFDISQPESPPVV-EEYAI TMRPRKNLOTICLRLEKPVGR~
P450-3TCK PEHF-KDAEQFRPERWQEEAVAAEACPHKATSHFPFGGGARHCPGETLAFMETRKMVIAMLCQQOFDISQPESPPVV-EEYAI TMRPRNLQICLQLEKTVGK-
P450-PE36 EKVV-ACPEKFNPERWLSTPEKP-VCPHLQSSHIPFGAGARHCPGERLAMMEGKAVIARLCWYYVISQPEQAPEVGEEFAFTMRPTNLALTLTPRK--——
P450-5K209 ERLW-NNPDGFDPMRWQSENGKT----CQREAYTIPFSAGPRVCTGAGFAMVEGPLILSMILRAFQLERIEGDDPVPVAHLTVRAKNGIRLRLARRR---~
P450BM-3 KTIWGDDVEEFRPERFENPSA------— IPQHAFKPFGNGQRACIGQQOFALHEATLVLGMMLKHFDFED-HTNYELD TIKETLTLRPEGEVVKAKSKKIPLG

....... 410.......420.......430.......440.......450.......460.......470.......480.......490.......500

Fig. S1. Multiple alignment of protein sequences of cytochromes P450 from Photobacterium profundum SS9 (P450-SS9), P. profundum
3TCK (P450-3TCK), Moritella sp. PE32 (P450-PE32), Roseobacter sp. SK209-2-6 (P450-SK209) and cytochrome P450BM-3 (CYP102)
from Bacillus megaterium (P450BM-3). The alignment was prepared with COBALT program® (http://www.ncbi.nIm.nih.gov/tools/cobalt/)
with a minor manual correction. ldentical residues in all 5 sequences are shown with red letters on yellow background. Blue background
symbolizes the residues identical to those found in P450-SS9. Green background indicates the substitutions, which are conservative relative
to the sequence of P450-SS9.

! papadopoulos, J.S., and Agarwala, R. (2007) COBALT: constraint-based alignment tool for multiple protein sequencesBioinformatics, Bioinformatics, 23, 1073-1079
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Figure S2. Reversibility of the pressure-induced spin transition in P450-SS9. Panel a shows the spectra of P450-SS9 recorded at 1 bar, at
1500 bar and at 1 bar after decompression from 1500 bar. Panel b illustrates the changes in the content of the high spin stat of P450-SS9 as
a function of pressure during pressurization (filled circles) and depressurization (empty circles).
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Figure S3. Set of the prototype spectra of the
low-spin, high-spin and the apparent ferric P420
state of cytochrome P450-SS9. This set of
spectral standards is also available in a tabular
form (as a comma-delimited text file found in

Supporting Material).
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Fig. S4. Partial reversibility of pressure-induced transitions in P450-SS9. The figure represents the results of the same experiment, as shown
in Fig. 6 of the manuscript. Panel a shows the spectra of P450-SS9 taken at 1 bar before the compression (black), at 5100 bar (blue) and at 1
bar after decompression (red). Panel b shows the changes in the concentrations of the low-spin (black), high-spin (red), the apparent P420
heme protein (blue) and the total heme protein content (magenta). The data points obtained upon pressure increase are shown in empty

symbols and solid lines, while the filled symbols and dashed lines symbolize the data set obtained upon decompression.



