Supplementary Files

A new 3-ketosteroid-Al-dehydrogenase with high
activity and broad substrate scope for efficient
transformation of hydrocortisone at high substrate
concentration

Table S1 PCR primer sequences used in this study

Primer Name Nucleotide sequence (5’-3") @
SatkstD- forward ATGGCGATCTGGGACGACGAGTG
SatkstD- reverse TCAGCGGGTGAGCATGTCCAGC
NuvkstD- forward ATGACCTGGGATAATTCATACGACGTCATAGTGG
NvkstD - reverse TCAGGATGCGGTGGCGTCCGC

(a) Primers were designed with Ndel and HindIII restriction sites to clone the kstD genes into the

plasmids pET21a(+).

Table S2 Organic solvent screening for the dehydrogenation of hydrocortisone catalyzed by

Escherichia. coli cells overexpressing the PrkstD

Organic solvent Log P
Dimethyl sulfoxide -1.30
1,4-dioxane -1.10
Dimethyl formamide -1.00
Methanol -0.76
Ethanol -0.24
Isopropyl alcohol 0.33

Tetrahydrofuran 0.49




Table S3 Purification of recombinant PrKstD
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te activity
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p q8)) (U/mg) (n-fold) (%)
Cell extract 18695 26 1.0 100
Ni-NTA 16342 188 7.2 87
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Figure S1 Protein purity of PrKstD by Ni?* column. M, protein marker (kDa); 1, cell extract supernatant;
2, purified PrKstD from the elution step.

Table S4 Kinetic parameters of PrKstD for the oxidation of hydrocortisone with PMS/DCPIP

Electron acceptor Km (uM) ket (s7) keat/ Km Ki(mM)
sTuM-1
PMS/DCPIP 24.0+10 207.7+27 8.7 2.2+0.8

Enzyme activities were measured in a spectrophotometric assay at 600 nm in 50 mM potassium

phosphate buffer pH 8.0, 0.5 mM hydrocortisone, 0.15 mM DCPIP, 0.02 ug PrKstD, 0-4 mM PMS.
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MANTLNRVCGECEVLYJGSGGGALTGAYGAAARGLLTLVI EKTEYFGGITAYAGAG. LVLPGNGAGERAGLTESACLGRAYFRAVVGEA

. MVIN. . . SYEVI NJGSGGAALAGALAAAHRGL STCVI EKTCRFGGTSAYSGES. VWLPCNHVLERQEVELSVGACLTYFSSLVGEH

NTS TQEHPAESTEVI VYGSGGAALAAAYTAAANGLRTI VLEKTEYFGGTSAYSGEG. I VLPCNCACCRAGVPESVELGTEYFTALVGER

... MSANSLEVCESYEVLVJGSGAGANTAALRARCLGSTVLVVEKSCRYGGTSAVSGEG. I VI PCNHRI EALGGECSAEEAT AYI RAVTHGE

I AMNSTELNTPVAGHEVELLI JGSG. TGLAAALAATEAGESTLVVEKSGYVGGSTARSGEA. FVVBCNFVLACRCPAINAAAASAYVEAVVEDS
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E. SERGCA¥VETAPAVVALLECNPN EFEFRA. FPEYY. KAEGRMVOTE. RSINBLLCLIPALI GC. LAGKVRPELLGE. RTGCD

SPRELCEAYLAGGPALVKYLELNGLMEELI YP. VPLY¥FGKEPTAENEGGRHEMVBN YFPAEEMG. CLRCQVRSCLPAE RRGEP

TPRELGLAFLLNGARLVLCYLEECLLFEE] VYP. VPLYYGSAPGASATG. REI MBNPARPERI G. SLRECLRPPVLVE. . . RAGAP

TSECLCETYVCRGRTVIEYLLECPVFSEI AYP. WPCYFCKAPKAKLCCMNRHVVPAPLPLLEVGEELASKI RGPLINE. .. RLGVP

JAFLECLNPHVRFEYRP. FPCYY. AAPGRFCAG. RAVFPVCLPLPCAPHPLLAAVRPPAVAE. .. RLGLP

LCFLENTVGI PLEHRP. FPCYF. CAPGRSANG. RSIFACAI SAEEVGE. RLTCI RPMVAAL. . CFGIE

TPVELCRAYLATGPELVEFLERCPALCECYMP. FPLCYF. EAPGRIENG. RCIFBVPLSAAELGE. GLARLRPTIALL. . GHGIE

ICCGRI EAYVEQGHCVVRYLEANSRVREEACPRYSCYYPEVPGGKPCY. RSNCPLPFCARLLGCEF ARMREPSP CTL\'\«CR\T\T\]& ACVLLCRGP CVFCL TLKI LVR‘X \‘RIILP GRLRS

APPERCAAFLEHGPAAVEMLARTTPNTENVACGYSCYHPELPGGSAVE. RTCECKPFLCAARLGTCRSRLRPGVNEASGLPNPVTCGACYKVLNLI AKTPRK. ALVRGMKANMATGVGGLALK

VPAEKI CT¥LCREPEMLSFNLKHSPLKLCVVBGYSCYYPETPGGKPTE. RSVEPKPFLANKLGPCLKCLEPPYCGKVP. ANMVVMNCCCYVRLNCLKRHPR. . GVLRSLEVGI RATWGKVSG
dy T

HAPGPM GGRALI CRLLAAVCSTCKAELRTESVLTSLI VEEG.
LP. MMV GGCALI GRLVLXLSKEPNVIMRRNAEGRELI MEE.

. RVVCAEVESCGCE. TCRI KANRGVLMAAGCI ECNAENRECAGTPCKAI WSMGPFGANTGLAL SACI AVGGATAL
RVAGVI VSILGC. CKAI KATKGVLVAAGCGFE(NCEMREKYGVPCHARCTMNGAPR. NFGLVCCSAIELGACTAL
LP. CLLVGGCALI GRLLLALSKCCSARLRRGSVCCELLTSE. GVIGAVVEEGGE. RRRI RARRGVLI ASGGFERNCAMRTEHGVPCAARCTMGPAE. NLGKAI RAGI CVGACTLL
ALNSMLI GGRALWGRFLMGLAKYPNASLHLNTALVCLVALLEL! NVACGAI VERCCE. RVAI KANKGI 1 LSAGEFECNCELRTKYGVPCVARCTMGP VG, NCCKALEAACAVGACTLL
VPCGPLTCGRALI GRLLLALESTCNGRTLLGTCGLTRLLTEEG. . . . . RVTGAEAEACGCR. TLRI RARRGVLL AAGCFEANAELRRAVGCGLPCACVTINCGAPCCNTGCALLAAVEAGAATTL
LCRSMLEGGCAWI ARMVLALCATCNACLMLSTRVTELVCEESE. . . . RVTGVVVACPAGTPTRI EARAGVLLAAGGYERSAELRRTWCCNPTACVS SSHPLTGTGCAVSLACAAGAALLL
GCRETLTGGCALI CRFLLALCKTCNACLRTGTRMRSLI VEEG. . . . . RVTGVVALCCGPEG. AVRLRAGCRGVVL AAGCGFERCHELRI RHHGLPGGCVTSTAVCTNTGCAL AALRAAGASVEL
KRCRFLTLCNALI AALRRSLLCRE. VPLVLNCRLERLI EEL - - RVLEAEVTRLGR. RLLI RARRGVVLCAGCGFERNCCMRCCYHPCPSRSTWSATPPYNTGLAI RAGCTCLGAATAL

- YT AGGGALAACLFAGAI RAG. IPI VILTALVRLIESEG. - VNTGAVVLCHEGT. LTTWTARRGVVL AAGCFCHCTRMRRKFGSCKLVEHASLGCEANTGLAI ELACEVGAAI GL
KX. . LVGMGRALI APLRI GEREAG. VPVLLNTALTCLYVELGRVLGL Y VRETTACEE AE. PRLI RARHGVI LGSGGFEENECMRVKYCRAPI TTEVIVCAVANTGLGI VAAEKLGAALEL
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LECAVECPGVECPLG. . . . SAAFMVGVRGGLVVESAGERYLNESLPYCCFGRAMCAHCLNG. SAVP. . . . SEM FESREGGCLPA. . . I CIPNTAPAKHLEA. . . GTVWGALCTLEELAAK
MOCAVWSPGLTHPLG. SSTFSLVWFTGGI FVMNNHGERF VMESVAYCKLGRAI ICLVCEGRMILP. . . . YRMVYLNRAGERVPCNA. GLVHTALCTLEELACK
MAEAVWSPGI THPTG. TSTFSLVWFTGCI FVCGAGERF VNESVBYLCRI GRAVLCRLCGAGRNALP. . . . FWM YOCREGERPPVRS. GLVFSACTLAELAEK
LECAVWWSPGNTHPGE. ESAFALVFTECGI FVNGCCNREVNESAPYCRLEGRLI I RCMCEGSVILP. . . YWAMI YECKEGEVPBCKA. GLVHTALCTLEELAAK
LECAWWCPSLRFPLG. SAAFTLGLHGGI FVCGSGRRFANESLPYCCNGRCNLAAEAGTGPLNP - VWVWVFLECGRFGLCELRC. . . GLVHTALTLCALAAR

LEGSVWWCPATLFPNG. HAAFTLGVRAGI VVCETACREANEMLPYCRMGREMRERMRLIGHGEG. . . . . FWFI FENRFGLLLPA GLVHTATCLAGLAAA

MIEAVWWCPATLFPNG. RAEFTLGLRGGI F¥NAAGCRFANESLEYCRMGHEI RRCHATGVSHLP . VWFVFELCRF. LNVRBA. . . LCEPRPCPAAFREA. . . GLVRTAGTMAGLALL

MIHSVWWAPTTEV. ECEE]\QR ALFVERTLPECI MWCSAGCREVNEAAPYTLI VYANYCHLSEGAR. S\ PCWLVFCAEFRRKYPCCZ i\ LLPCYANPLSRLPKHLCQGYFHKALCSLVELACGQ

MECAVVWFPAVAALPCAAPAVLLAERALPCSFI VCHTGCREV BEATDY\SFGQR\LERERAGDP \QD\'VL\FECRYR\S‘)IFAACLFPRCPLPQW‘)I\ . GI AVTAACPACLARA

MECAWNGPTVPLVC. . APWFALSERNSPESI I VNMSCKRENNE SMPY VEACHHNYCCCYGGGPCP GENIPAWLI FECQE RCRYI FAG. LQPGCRIPSKVLES. . . GVI VKALTLVELAEK
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TGLPAEALRSTVEthDAAkLG\EEEFHRGEIP\EAFFCPP\CCA\AALTAIE NGPF VAART VL SCEGTRGCL VTEVNGRVIRATES AT CELYARENTSASL SGRFYPEPEVPLGTANY
1GVPACKLVATVERFNEFAANEKDELFCRGGEAYERSFSE. G EGPFHAAGFGL SCLGTKGCLKTEVCARVLCTGENVI PGLYAAENSNAP ASGKVYPGGENPT GSSMY
1 GVPAENLERTVARFNGFATAGTEEEFHRGCEPYDRSFAL. ccsp L\PIE KGPFHAAAFGL SCLGTKGCLRTEARARVLSTSGEVI PGLYAACNSMNAAVSGTTYPGCCNPT GSCMY
1GVPACALVATVERFNKFVAAGALTEFGRGCEAYDRSFTE. GGSB. . - LVSIT. QGPEHAAGFCI SELGTKGCLRTETKARVE NAAGEVI GELYAACNTMNAAVSGYVYPGCENPI GASVL
1 GVCAGALCATVATFNGHAACGVETEFHRGECPYDRFFAG. GEGANPCLVPIE. KGPEHAVRI VLGELGTKGCVRTETRARVLRADGTAI PCLYAACNTTASVSGPCYPGPGVPI GS ANV
1 GVDAEQLTETVRRENEFAGRGKILDF GRGECPFGRFFVG. . GARFHAVRL VL GDLGTKGGAVI CREGAVGRPLGS VI AGLYAACNS AASVAGLVYPGPGVPLGSGM
1CYPACGALGRIVERENGFAACGTCACF GRCECPFDRFFAA. CCGENPCLVPI L. RCPEHAVGI VLGELGTKGCARI CACARVECE SCTPI PCLYAACNS AASVAGHVYPGPGVPLGSCAV
1 GYCRTCLLRIVERFNPMAE AGRCECFHKGESLFDRYYCCPTAGENPCLAPLL. QAPYYAVKVCAGEI GTKGCLL TEVHARVLREDGSPI ACLYAT CNTAASMVGRTYPGAGSTI GPANV
MGYPAPAFATIFCTENTAACLGVEHEF SRGASAYDRYYGCPTI ABNPNLRPLGGKGSL YAVKLVLSCLGTCGGLRADGS ARVLREDGS VI EGLYAT CNTAANAFGNTYPGAGATI GQGLY
rGLpArcFTSTlEREhCFARSG\EEEFHRGESA\rR&&crpI\kP\P\LCElk HGPF YAAKMVP GELGTRGCT RTCVRGRALRCTES VI EGLYAAENVS SPVNGHTYPGPGGTI GPANT
t fa 4 f g a 4 gt gz 4 i glya gn z vpzz ¢z
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Figure S2 The sequence alignment of known KstD enzymes. SQ1 KstD from Rhodococcus erythropolis
SQ1 (PDB entry 4C3Y). The FAD-binding domain is boxed in red. Active site residues essential for its

activity in R. erythropolis SQ1 are indicated by red asterisks.



