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HPLC analysis of DxnB2-mediated hydrolysis of 3-Cl HOPDAs. Reactions were analyzed 
using a Waters 2695 HPLC system (Waters Corp., Milford, MA) equipped with a Hewlett-
Packard ODS Hypersil C18 column (5 µm, 125 mm × 4 mm) operating at a flow rate of 1 
mL/min and equilibrated at 90% solvent A (0.5% H3PO4 in H2O) and 10 % solvent B (methanol). 
Reactions of 2 mM DxnB2 with 100 µM 3-Cl or 50 µM 3,9,11-triCl HOPDA were carried out in 
potassium phosphate (I = 0.1 M), pH7.5, quenched with H3PO4 (0.5% v/v) and passed through a 
0.45 µm filter prior to injection. Samples were eluted using two sequential gradients: (i) 10 to 
30% B from 0 to 20 min and (ii) 30 to 60% B from 20 to 80 minutes. Retention times were 4.8 
min for 2-hydroxy-3-chloro-2,4-pentadienoic acid (λmax 244 nm), 14.8 min for benzoic acid (λmax 
229 nm), and 51.3 min for 3,5-dichlorobenzoic acid (λmax 234 nm). 
 

Figure S1. HPLC chromatograms of DxnB2-mediated hydrolysis of 3-Cl HOPDA (A) and 
3,9,11-triCl HOPDA (B). The electronic absorbance spectrum of each distinct product is inset in 
(A). (C) A representative stopped-flow experiment monitoring turnover of 3-Cl HOPDA at 245 
nm. The multiphasic nature and poor signal-to-noise were not interpreted since they may be 
partly attributed to several product species. 
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Figure S2. Superposition of chromatograms from SEC-MALS analysis of BphDLB400 (blue), 
DxnB2 (black), and HsaD (red). The data used for molecular mass determination has been 
overlaid on the chromatogram. 
  

Time (min)

DxnB2
BphDLB400

HsaD
D

i!
er

en
tia

l r
ef

ra
ct

iv
e 

in
de

x

M
ol

ec
ul

ar
 m

as
s (

D
a)



	
   S4 

 
Figure S3. Sequence alignment resulting from the structural superposition of seven MCP 
hydrolases. The NC-loop is indicated by a dashed line and the secondary structural elements are 
numbered. The helix labeled 11 might also be considered a pair of shorter helices joined by a 
turn. For PDB IDs and biological source refer to Materials and Methods.  

--------TA-LTESSTSKFVKINEKGFS-DFNIHYNEAGN--G-ETVIMLHGGGPGAGGWSNYYRNVGPFVDAGYRVILKDSPGF
--------YQPQTEAATSRFLNVEE-A-GKTLRIHFNDCGQ--GDETVVLLHGSGPGATGWANFSRNIDPLVEAGYRVILLDCPGW
-----------LTFESTSRFAEVDV-D-G-PLKLHYHEAGV-GNDQTVVLLHGGGPGAASWTNFSRNIAVLARH-FHVLAVDQPGY
--------MTALTESSTSKFAKINEKGLS-DFRIHYNEAGHG---ETVIMLHGGGPGAGGWSNYYRNIDALVDAGYRVILKDSPGF
--------MSAITEAGSSKFIDVTEGEIN--GSIHVNDAGN--GDEVVVMFHGSGPGASGWSNFHRNVDAFVDAGYRVLLIDSPGF
VERTPRGCKARLMTTIETNRPGTPEELKTESGVLRYYERGDG---PPLLLLHGSGPGVTGWRNFSGNFDVFAAR-HRTFILEFPGF
-------------MTTDSSYEGTLKELKTDLGVLRYHEAGDG---PPLLLLHGSGPGVTGWRNFRGNLGVFAEH-FRTFVLEFPGF
-----N------LE--IGKSILAA------GVLTNYHDVGE--G-QPVILIHGSGPGVSAYANWRLTIPALSKF-YRVIAPDMVGF
---------------MSTEVPPEDNSIVANGIRTNYLEAGSG---PPVVLIHGSGPGVTAYANWRLTIPALAER-FRVLAPDMVGF
---------------MSTEMPPGDNSIVANGISTNYLEAGSG---PPVVLIHGSGPGVTAYANWRLTIPALAER-FRVLAPDMVGF
--------------MSKPDNPEVAQSIVAAGIRTNYHDLGSG---FPVLLIHGSGPGVTAWANWRLIMPELAKQ-ARVIAPDMVGF
------------MTTTTDQSPEIAKTIDVNGIATNYHDVGEG---APVVLIHGSGPGVTAWANWRTTIPHLAEK-FRVIAPDILGF
---------------MTNVNAEIGRMVLAGGIETNLHDVGAG---NPVVLVHGSGPGVTAWANWRTVMPELSRH-RRVIAPDMVGF
-------------MNAPQQSPEIGREILAAGYRTNLHDQGEG---FPALLIHGSGPASPPGPTGAGSFRSSQTR--RVIAPDMLGF
-----MFE----QF--ESKFIDCD------GIRTHYIEMGE--G-DPLVLVHGGGAGADGRSNFADNFPIFARH-MRVIAYDMVGF
------------AY--VERFVNAG------GVETRYLEAGK--G-QPVILIHGGGAGAESEGNWRNVIPILARH-YRVIAMDMLGF
-----------MHEQIQEKYVDVDG------IKTHYWEVGNG---EPVIFLHGGGAGADAWGNWHHIMPHFANEGFHVLALDMVGF
------------MTQLPSNFIATCG------YRTHYIEMGEG---KPLILIHGGGAGADARGNWEKLCMPLLAKDRRVIALDMVGF
---------T-VEI--IEKRFPSG------TLASHALVAGDPQS-PAVVLLHGAGPGAHAASNWRPIIPDLAEN-FFVVAPDLIGF
-----------MSEAFVEKRLPTKP------YETHVMIGGDPAN-PPLLLVHGARPGGSAGSNWRHCFADLVKD-FYVIAHDMTGF
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2OG1 NKSDAV-------VMD-----EQRGLVNARAVKGLMDALDI----DRAHLVGNSMGGATALNFALEYPDRIGKLILMG-PGGL---
1U2E GKSDSV-------VNS-----GSRSDLNARILKSVVDQLDI----AKIHLLGNSMGGHSSVAFTLKWPERVGKLVLMGGGTG----
2VF2 GHSDKRA------EH------GQFNRYAAMALKGLFDQLGL----GRVPLVGNSLGGGTAVRFALDYPARAGRLVLMG-PGGL--S
BphDLA4 NKSDAIVMDEQR------------GLVNARAVKGLMDALGI----DKAHMVGNSMGGATALNFAIEYPERIGKMILMG-PGGL--G
PcbD NKSYPIVTK-------------SRDGAYAQAAKGVMDKLGI----KRAHMIGNSMGGATAMRMAVDYPEMVGKLVMMG-GGSVGG-
09014 GISDDFGG--------------HPMMTAQQAVIEFLDGMDL----ESVAVVGNSMGGIVGAALAINQPQRVSKLVTIG-GIGANLY
05797 GVSDDFGG--------------HPMLTAGDAVLRFLDGLGL----DEVAMLGNSMGGIVATQFAIAHPDRVGKLITIG-GIGRNLF
1IUP GFTDRPE-----NYN-----YS--KDSWVDHIIGIMDALEI----EKAHIVGNSFGGGLAIATALRYSERVDRMVLMG-AAGT---
EtbD1 GGTERPPG------------VVYDLKTWADQVVGFLDAHGI----ERASLVGNSFGGAIALRVATQHPERVGRLALMG-SAGVS--
EtbD2 GGTERPPG------------VVYDLKTWTDQVVGFLDAHGI----ERASLVGNSFGGAIALRVATQHPERVERLALMG-SAGVS--
MfphA GYTERPSPP------------PYTMDNWVAQALGLLDALGI----EQTDLIGNSFGGALSLALAIRHPQRVRRLVLMG-SAGLS--
PheC GYTERPDG------------VEYNSTTWTQHLVGLLDALGL----DTVSIVGNSFGGSLALNIATKHPERVDRLVLMG-SVGVP--
TodF GFTQRPHG------------IHYGVESWVAHLAGILDALEL----DRVDLVGNSFGGALSLAFAIRFPHRVRRLVLMG-AVGVS--
XylF GYSERPADG------------KYSQARWVEHAIGVLDALGI----QQGDIVGNSFGGGLALALAIRHPERVRRLVLMG-SVGVS--
DxnB2 GQTDAPDPA---GFA-----YT--QAARTDHLISFIKALGL----SKICLIGNSMGGTTACGAALKAPELIDRLVLMG-AAVN---
CarC GKTAKPD------IE-----YT--QDRRIRHLHDFIKAMNFD---GKVSIVGNSMGGATGLGVSVLHSELVNALVLMG-SAGL---
JF8 GFTDTPDPQE----------FEYSNDSRIQHVIGFIQALNL----RQVNLVGNSMGGAATLGVAMKRPELVKKMVLLGAAGRLKPQ
DxnB GYSDAPDPEG----------FDYGLECRVDQLIAFIEAMNLVEATGPVDIIGNSMGGRTTLATAIRRPDLVGDMVLMG-SAGVD--
1C4X GQSEYPE-----TYPGHIMSW---VGMRVEQILGLMNHFGI----EKSHIVGNSMGGAVTLQLVVEAPERFDKVALMG-SVGA---
ThnD GQSEIPDPVP--------AHAVTWMGLRIEQAFGVLDELGI----EKTHIVGNSMGGPLALHMLMEQPDRFDKVMTMG-PAGAKMD

2OG1 G--PSMFAPMP-M--EGIKLLFKLYA--EPSYETLKQMLQVFLY-DQSLIT--EELLQGRWEAIQR--QPEHLKNFLI-SA-QK-A
1U2E G--MSLFTPMP-T--EGIKRLNQLYR--QPTIENLKLMMDIFVF-DTSDLT--DALFEARLNNMLS--RRDHLENFVK-SL-EA-N
2VF2 I---NLFAPDP-T--EGVKRLSKFSV--APTRENLEAFLRVMVY-DKNLIT--PELVDQRFALASTPESLTATRAMGK-SF-AGAD
BphDLA4 A---SMFAPMP---MEGIKLLFKLCS--EPSYENLKQMVQVFLY-DQSLIT--EELLQGRWEAIQR--TPEHMKNFLISAQKAPLS
PcbD ----STTTPMP---TEGLKLLQGLYR--NPSMENLRKMLDIFVY-APSTLT--EELINGRFENMMR--RPEHLTNFVESLKASG--
09014 SP----------GPGEGIKLLMEFTD--NPSREKLTQWLHSMVY-DPAMVT--EQLIEDRWTQAIEPATLASARRMYSSAAFGQMA
05797 SP----------GPGEGINLLMEFTD--DPTRERLIAWLHSMVF-DPAMVT--EELIEERWTQATDPETLASARKMYSKAAFEAGA
1IUP R---F---D-V-T--EGLNAVWGY----TPSIENMRNLLDIFAY-DRSLVT--DELARLRYEASIQPGFQESFSSMFPEPRQR--W
EtbD1 --------------FPLTDGLDAAWG-YQPSIENMRRLLDIFAY-SRELVT--DELAEVRYRASIEPGIQEAFSTMFPEPRQNG--
EtbD2 --------------FPLTDGLDAAWG-YQPSIENMRRLLDIFAY-SRELVT--DELAEVRYRASIEPGIQEAFSAMFPEPRQIG--
MfphA --------------FPITPGLDAVWG-YTPSPENMRRMLDIFAY-DRTIVT--DKLAKLRYEASIRPGFQESFAAMFPAPRQR---
PheC --------------FEITDGLDAVWG-FEPSLPAMRKLLDVFAY-DRSLVN--DELAELRLAAATRPGVQEAFSAMFPAPRQQG--
TodF --------------FELTDGLDAVWG-YEPSVPNMRKVMDYFAY-DRSLVS--DELAELRYKASTRPGFQEAFASMFPAPRQR---
XylF --------------FPITAGLETAWG-YTPSLANMRRLLDLFAH-DRTLVN--DELAELRYQASIRPGFQESFAAMFPPPRQNG--
DxnB2 ISPDD-----MVANRDDLAAVMS----YDGSEEGMRKIIAALTH-SYQ-PT--DDIVHYRHEASLRPTTTAAYKATMG-WAKQ--N
CarC V---V-------EIHEDLRPIIN----YDFTREGMVHLVKALTNDGFK-ID--DAMINSRYTYATDEATRKAYVATMQ-WIRE--Q
JF8 NG----------KESDALQAILN----YEYSKEQMYQIARSLTN-ESYVVS--EELVNYRLKLTERSGVMRAYQAIMKWVKENG--
DxnB ------------RSMGGGVAPLTE---YDFTYAGMERVVAALTN-DHYIPD--PDMVRYRLELSQRPAYAKALSATFKALVARS--
1C4X P---MN--A-R-P--PELARLLAFYA--DPRLTPYRELIHSFVY-DPENFPGMEEIVKSRFEVANDPEVRRIQEVMFE-SMKA--G
ThnD AT-------------PELVRLVNFYA--DPRLPRYREVINSFVY-DPSLVPNLEEITQERFKIATDPEVRRVQEVMFESMKTG---
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2OG1 --PLSTW-DV-TARLGEIKAKTFITWGRDDRFVPLDHGLKLLWNIDDARLHVFSKCGHWAQWEHADEFNRLVIDFL--RHA-----
1U2E --P-KQFPDF-GPRLAEIKAQTLIVWGRNDRFVPMDAGLRLLSGIAGSELHIFRDCGHWAQWEHADAFNQLVLNFL--A-RP----
2VF2 --F-EAG-MM-WREVYRLRQPVLLIWGREDRVNPLDGALVALKTIPRAQLHVFGQCGHWVQVEKFDEFNKLTIEFL--G-GG----
BphDLA4 --SWDVS-----ARLGEIKAKTLVTWGRDDRFVPLDHGLKLIWNIPDAHLHVFSKCGHWAQWEHANEFNRLLIDFLKHE-------
PcbD ------GRANYAHLLPTLTMPTMIIWGRDDRFVPLDLGLRMLWGMPDAELHVFSKCGHWAQWEHADKFNQLVLNFLAR--------
09014 KAAAASTEPPLWTKLNQIKAPVLVTWGRDDRVSPLDMSIVPMRMLPRGELHVFPNCGHWVMIEQKAAFESAVLAFLGRED------
05797 RAALESDAAPYWAQLHKVKAPTLLTWGRDDRVSPLDMAIIPMRSIPRAELHVFPNCGHWAMIEQKTAFESAVLAFLLRKDGSGR--
1IUP ----IDAL-ASSDEDIKTLPNETLIIHGREDQVVPLSSSLRLGELIDRAQLHVFGRCGHWTQIEQTDRFNRLVVEFF--N-EAXXX-
EtbD1 ----VDALVTPEEDLARLPHETLVIHGREDRVVPLSSSIRLMEVIPKAQLHVFGRSGHWTQIEWAEKFNQLLNDFLAN--------
EtbD2 ----VDALVTPEEDLARLPHETLVIHGREDRVVPLSSSIRLMEVIPKAQLHVFGRSGHWTQIEWAEKFNQLLNDFLAN--------
MfphA ---WVEALSSKENDLRRLPHQTLVVHGREDQVLPLECSITLAKWLVRAQLHVFGQCGHWTQIEHAGRFAQLVGSFLAEARAEEPLP
PheC ----VDEMAVDETLIAGLTNDTLIVHGRDDQVIPLSNSLRLLELIDRSQLHVFGRCGHWVQIEHSARFNSLIADFLSE--------
TodF ---WVDALASSDQDIRDIRHETLILHGRDDRVIPLETSLRLNQLIEPSQLHVFGRCGHWVQIEQNRGFIRLVNDFLAAED------
XylF ----VDDLASNETDIRALPNETLVIHGREDRIIPLQASLTLAQWIPNAQLHVFGQCGHWTQIEHAERFARLVENFLAEADALHS--
DxnB2 ---G--L-YYSPEQLASLTMPVLVLGGKNDVMVPVRKVIDQILAIPQAIGHVFPNCGHWVMIEYPEEFCTQTLHFFGKL-------
CarC --GG--L-FYDPEFIRKVQVPTLVVQGKDDKVVPVETAYKFLDLIDDSWGYIIPHCGHWAMIEHPEDFANATLSFL--S-LR----
JF8 -------MYYEDELFRRIKHQTLIIHGKNDKVVPVADSWEMLNLLENASLYVVPNCGHWVMLEYPEEFVTITVHHLKRP-------
DxnB ------GLWIEDEKIAEVQHRTLVVNGKADKVVPPEHAYKFLSLLTNSTGVILPHCGHWAMIEHPVAFAHITSAFFARKF------
1C4X ---MESL-VIPPATLGRLPHDVLVFHGRQDRIVPLDTSLYLTKHLKHAELVVLDRCGHWAQLERWDAMGPMLMEHF--R-A-----
ThnD ----MPALVVPPSALKRIPHEVALVHGRHDRVIPLQASLYLLEHLQRAELFVLDRCGHWAQIQRWDAMLPIIRNHFLETAR-----
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