Bahl et al. Supplemental Material Figure S1

Fig. S1. Quality of Cif experimental phasing by single wavelength anomalous diffraction.
The selenomethionine Cif-WT model is shown in stereo, together with the experimental density-
modified single wavelength anomalous diffraction map, contoured at 1c. Partial electron density
for neighboring residues is shown in this image, although for clarity the corresponding model is
not. The figure shows the carboxy-terminal boundary between the cap (green) and core (blue)
domains at a kink in helix 11 that separates al1a and al1b (see Fig. 3).
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Fig. S2. Chemical reactions of the assay for epibromohydrin hydrolysis. The product of
epibromohydrin (EBH) hydrolysis is 3-bromo-1,2-propanediol (BPD, top reaction), which
interacts with and reduces periodate (middle reaction). Residual periodate is quantitated based on
its reaction with epinephrine, which yields adrenochrome (bottom reaction) and can thus be
quantitated by ODagy.
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Fig. S3. Divalent cations are not significant modulators of Cif epoxide hydrolase activity.
Hydrolysis of 10 mM EBH by 10 uM Cif-WT for 15 min at 37°C was assayed in the presence of
a panel of 1 mM divalent cations, delivered as a chloride salts. Additionally, the effect of the
same panel of cations was tested for interference with the assay’s ability to accurately detect the
EBH hydrolysis product 3-bromo-1,2-propanediol (BPD). The data are shown as direct
absorbance measurements, and as such the ODyq is inversely related to the quantity of BPD
produced (see Fig. S2). This assay was carried out with less Cif protein and for a shorter time
period than previous experiments in order to optimize the detection of any changes in enzyme
activity using a single time point.
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Fig. S4. EH activity is responsible for the EBH/adrenochrome assay signal. A dose response
for the products of EBH epoxide hydrolysis and debromination was determined using the same
procedure as the enzyme assay. Glycidol, which would be the product of haloalkane
dehalogenase (HLD) activity on EBH, was not detected by this assay, while the EH product 3-
bromo-1,2-propanediol (BPD) yielded a dose dependant signal. In this assay, the signal reported
for the samples is subtracted from the buffer signal (the maximum signal possible), and as such a
high signal is representative of a low OD4g at the level of raw data (see Fig. S2). Note that the
adrenochrome response to BPD is no longer in the linear range at 20 mM.
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MILDRLCRGLLAGIALTFSLGGFAAEEFPVPNGFESAYREVDGVKIMYVKGEOGPLIIRHGF GOIWYER
MILDRLCRGLLAGIALTFSLGGFAAEEFPVPNGFESAYREVDGVKIMEY VKGGOGP LiRHGFGORWYER
MILDRLCRGLLAGIALTFSLGGFAAEEFPVPNGFESAYREVDGVKIMY VKGGOGP LV HGFGOIWYEW
————————— MPETLHREKTMNALTDTLQADSLDLVHRYVRVDGORIMECV TAGT GR PP Gw PO Y Al

—————————————— MTLONNGSMLNGPEPE-----HVYTRVNGNREBICVTLGEGQ PFilr GW PO Y Ti
—————————————— MNAFTSNALRK-QEDQACEFSHDYVRIDGRRIBIC I TAGOGA PP GW P QW Y AW
————————————— MLRSPTMTAIAR---------—-RFADLDGVSI§IY LDAGAGDAFNIRYHGI POIISHEW

————— MRRLLAAVVEMLAMVQPLQAQVKPFPPGFRHONIQTEGATMYVRVGGSGPAEMIHGE GDGDMN

*

HOMMPEWAKR-FTVAPILPGLGOEE PBKTGY SGEQVAV YMHKLARQFSPDRPFDVARI I GIWNTEPMV
HOMMPEMAKR - FTVHAPJL PELGOEE PEK TGYSGEQVAV YIlHKLARQFS PDRPEDIVARII G TWNTYPMV
HOMMPEMAKR - FTVHAPLPGLGOEE PEKTGYSGEQVAV YlHKLARQFS PDRPFDVARII GTWNTYPMV
ROWTOAMAROGFOAMAVEPLGSGORDRBEHGY DT GHVAAVIMHOVMG-QLGFERY SVGEBVEMWIAYALA
RHJMOAMARAGFKAMA VP PG I GDEDKBHGGY DT GSVAATIMHOTML -OLGHPRY OV GEIl T GMWVGEAMA
RUFMORMAROGFOAMAVEP PGTGIEDREDTGY DT GS IALTMIRTML-ALGHER Y QAGEBVGMWVAYALA
RHYI PRIBAGR-YRVHEAPJLRGLGDESRBATGYDKKT LAGDIWOLVRGHLG I ERFFVGEWGGPVAESLA
APAAEMART-HTVIv PLRGMGLES HEDGGYDKRTOAGDIRSVLA-QLN I DQADEVGEI GTMVAYAYA

* v
VKNQADIARMY YMA PEDARI YRFPAFTAQGES LVE SEFAADDRLARTHI ACRlIRFFEHF IKSHAS
VKNQADIARMYYMEAPEDARI YRFPAFTAQGE SLVINEF SEFAADDRLANTHI AGRERFFEHFIKSHSS
VKNQADIARMY YMEAPEDARI YREPAFTAQGES LVIE SEFAADDRLANTII AGEEIR FFMEHFIKSHAS
SDHPQAVERMALTAVISEGLADAPPIFVAPEQNI FLWEFMENQLRD-LPlAMI AGRERA YN Y I FDHWSH
SDFPQOAVTGIRVLTEAVIBYGLAPAPPIFVPAEQNI FLWEIFMENOLAD-LPEART LGRERE YIS Y I FNRWSY
SDOPOAVOSIHALTEAVIEYGLAPEPST FAPPEQNT FLWEIFMENQLAD-LPETHT ACRERA YlE FMFNRWS T
AQHPEAVRREAILJVVIB§GDGAD---FSQGGR---RWEHAFFRTLD-LPHARCAGEEHL.VEBRWLEFDHYGQ
ARYPDKTKRMIVMJA PIJEG----VPPWEQIVRMPALMWF SEGGPDA - - -[RMVKGERMR I YMDRFWNEFAG

* t

NTEVFSERLLDLYARSYAKPHSLNASFEYYRAMNESVRONAELAKTR--MOMETMTHAGGGHGGMGTFQL
NTEVFSERLLDLYARSY¥AKPHSLNASFEYYRAMNESVRONAELAKTR--HMOMETYTAGGGHGGMGTFQL
NTEVFSERLLDLYARSY¥AKPHSLNASFEYYRABNESVRONAELAKTR--HMOMETYTHAGGGHGGMGTFQL
RRE---AVAAEVYIEAYAAPGGLRAGFAYYRAMPETVRONOLRAQRP- - BT HgVIAMGAEHATNDAP--L
RRD---RVAAETYIAAYSAPGSLRAGFDYYRAMPETIRONORRAQT P--MSMigVMTIGAEHATGDAP--Y
RRD---RVAVDVYVDAYAAPGGLRGGFAYYRAMPETIRONRERALRP- - MANRVEARGAEHATADAP--L
RPTSIPEADQQEY¥LRTY¥TOFGAFRAMLAFYRAMPVDAEDNREMLARAGKIRUGVEABGGEEGFGRGSECT
DPSKIDEATRVHYSRLYAKPGAMHSAFAQFLEMPODAEDNOKSLATK- -MTMgVlANGGAKSFGONE--A

*

EONRA YAERNEGHVElPGCEEnMPlllcAAPMNRLFBIDELSRGR---- 319
EQOMRA Y ADIEGHVlPGCEginMPEllcAAPMNRLFIIDELSRGR-—--- 319
EQNIRA YAERNEGHVlPGCEfwlr lllc A2 PMNRLMDELSRGR--—-- 319
LTESGHANBIRGA T EDCCEEMVEEAPEEFLALMPELOEGRD--~- 305
VTIEGNAVNERGE TIAGCCHEMTIlCHEAF IALJQPELSGSLADAR 298
ATIRGHADERSGVIPGCCHERVElAAEPFIAEMIPELORTL---- 298
ASERRVAERRGGTPACCEWNPElOPERLCDEMIREFGEEP---- 290
ITVERINAATIKE L VAP NAGRWEMElOPOAT VGARYDELGO-- - - - - 302

Fig. S5. Cif alignment with homologous proteins. The sequences of Cif and several
homologous protein sequences from related Pseudomonas strains and species were aligned using
ClustalW. Protein sequences compared with Cif (PA14 26090) are named according to the
Kyoto Encyclopedia of Genes and Genomes. The replacement of a canonical active site Tyr
with a His (His177 in Cif) and perturbations in the HGxP motif are not features unique to Cif.
Amino acids are colored as follows: small side chains are orange (Gly and Ala), Pro is brown,
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Cys is maroon, polar side chains are grey (Ser, Thr, Asn and Gln), acidic side chains are red (Asp
and Glu), basic side chains are blue (His, Arg and Lys), non-polar side chains are green (Ile, Leu,
Met and Val), and aromatic side chains are cyan (Phe, Tyr and Trp). Wfirst residue of the mature
Cif protein; +HGxP motif; * Active site residues; YHis177 of Cif; tResidue His269 of Cif
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Fig. S6. Lack of detectable haloacetate dehalogenase activity for Cif. 10 uM enzyme was
incubated with 10 mM fluoroacetate at 30°C for 30 min in 100 mM glycine (pH 9). Data shown
is the buffer subtracted signal, and the fluoroacetate dehalogenase from Burkholderia sp. Strain
FA1 (FAc-DEX FA1) signal is a calculated OD reading, accounting for the 1:10 dilution in
concentrated H,SO4 necessary to prevent saturation of the optical density as measured by the
spectrophotometer.
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Fig. S7. S-NEPC is not a substrate for Cif. 100 pg of protein (Cif-WT or Cif-H269A) was
incubated with 100 uM S-NEPC at 37°C for 60 min in 500 mM NaCl, 20 mM Tris (pH 8.5) in a
200 puL volume. Data shown is the buffer subtracted signal. 100 pg of bovine serum IgG
(Sigma) was used as a negative protein control.
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