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Table S1. Primers employed to generate PpBADH variantsa 

Variant Sequence of forward primer 

E215D 5'-CCTGTCGTTCTAGAtCTCGGTGGTAAGTGCCC-3' 

E215Q 5'-CCTGTCGTTCTAcAACTCGGTGGTAAGTGCCC-3' 

E215L 5'-CCTGTCGTTCTActcCTCGGTGGTAAGTGCCC-3' 

E337D 5'-CCTCTGATGTCCGAGGAtCTTTTCGGCCCTATTC-3'

E337Q 5'-CCTCTGATGTCCGAGcAGCTTTTCGGCC-3' 

E337L 5'-CCTCTGATGTCCGAGctcCTTTTCGGCC-3' 

aThe mutated codon is underlined, and lowercase indicates a base change from wild-type. 

  



Figure S1. Structure-based sequence alignment of hALDH2 (PDB ID: 4FQF), the “standard” aldehyde 
dehydrogenase, and the class 3 enzymes, PpBADH (PDB ID: 5UCD) and rALDH3 (PDB ID: 1AD3). 
Key catalytic residues are highlighted in yellow. -helices are highlighted in cyan and -strands are 
highlighted in red. Secondary structure elements are assigned by DSSP as implemented by DaliLite v.3 
using the Dali Server. 
 
                                                                                                                                        1 
PpBADH      --------------------------------------------------MNYLSPAKID 10 
rALDH3      --------------------------------------------------------MSIS 4 
hALDH2      SAAATQAVPAPNQQPEVFCNQIFINNEWHDAVSRKTFPTVNPSTGEVICQVAEGDKEDVD 60 
                                                                      :. 
 
     1                           2                    3   
PpBADH      SLFSAQKAYFAT-RATA--DVGFRKQSLERLKEAVINNKEALYSALAEDLGKPKDVVDLA 67 
rALDH3      DTVKRAREAFNS-GKTR--SLQFRIQQLEALQRMINENLKSISGALASDLGKNEWTSYYE 61 
hALDH2      KAVKAARAAFQLGSPWRRMDASHRGRLLNRLADLIERDRTYLAALETLDNGKPYVISYLV 120 
              .   :  *            .* : *: *   : .    :    : *  *         
 
   4                           0      1          A  
PpBADH      EIGAVLHEIDFALAHLDEWVAPVSVPSPDIIAPSECYVVQEPYGVTYIIGPFNYPVNLTL 127 
rALDH3      EVAHVLEELDTTIKELPDWAEDEPVAKTRQTQQDDLYIHSEPLGVVLVIGAWNYPFNLTI 121 
hALDH2      DLDMVLKCLRYYAGWADKY-HGKTIPID---GDFFSYTRHEPVGVCGQIIPWNFPLLMQA 176 
            ::  **  :                 .         *   :* **   *  :*:*. :   
 
              A        2             B            3        C     
PpBADH      TPLIGAIIGGNTCIIKPSETTPETSAVIEKIIAEA-FAPEYVAVIQGG-RDENSHLLSL- 184 
rALDH3      QPMVGAVAAGNAVILKPSEVSGHMADLLATLIPQY-MDQNLYLVVKGG-VPETTELLKE- 178 
hALDH2      WKLGPALATGNVVVMKVAEQTPLTALYVANLIKEAGFPPGVVNIVPGFGPTAGAAIASHE 236 
              :  *:  **. ::* :* :   :  : .:: :         :: *      : :   
 
                4         D            5      6             9      
PpBADH      PFDFIFFTGSPNVGKVVMQAAA-KHLTPVVLELGGKCPLIVLPDADLDQTVNQLMFGKFI 243 
rALDH3      RFDHIMYTGSTAVGKIVMAAAA-KHLTPVTLELGGKSPCYVDKDCDLDVACRRIAWGKFM 237 
hALDH2      DVDKVAFTGSTEIGRVIQVAAGSSNLKRVTLELGGKSPNIIMSDADMDWAVEQAHFALFF 296 
             .* : :**.  :*:::  **. ..*. *.******.*  :  :.*:* . .:  :. :: 
 
                       7         10                               11  
PpBADH      NSGQTCIAPDYLYVHYSVKDALLERLVERVKTEL--PEIN------S--TGKLVTERQVQ 293 
rALDH3      NSGQTCVAPDYILCDPSIQNQIVEKLKKSLKDFYGEDAKQ------SRDYGRIINDRHFQ 291 
hALDH2      NQGQCCCAGSRTFVQEDIYDEFVERSVARAKS-R--VVGNPFDSKTE--QGPQVDETQFK 351 
            * ** * * .    . .: : :: :     *         .  . *  :   :.::: .  
 
              11          8                9                   10    
PpBADH      RLVSLLEAT---QGQVLVGSQADV-SKRALSATVVDGVEWNDPLMSEELFGPILPVLEFD 349 
rALDH3      RVKGLIDNQ-----KVAHGGTWDQ-SSRYIAPTILVDVDPQSPVMQEEIFGPVMPIVCVR 345 
hALDH2      KILGYINTGKQEGAKLLCGGGIAADRGYFIQPTVFGDVQDGMTIAKEEIFGPVMQILKFK 411 
                 ::       ::  *.         :  *:.  *:    : .**:***:: :: .  
 
              12             11       13        12           U-turn  
PpBADH      SVRTAIDQVNKHHPKPLAVYVFGKDMDVAKGIINQIQSGDAQVNGVMLHAFSPYLPFGGI 409 
rALDH3      SLEEAIQFINQ-REKPLALYVFSNNEKVIKKMIAETSSGGVTANDVIVHITVPTLPFGGV 404 
hALDH2      TIEEVVGRAN-NSTYGLAAAVFTKDLDKANYLSQALQAGTVWVNCYDV--FGAQSPFGGY 468 
            .:  .:   *:     **  :*  : .  : :    .:* .  *    .      ****   
 
                       14     13 
PpBADH      GASGMGEYHGHFSYLTFTHKKSVRIVP--------------------------------- 436 
rALDH3      GNSGMGAYHGKKSFETFSHRRSCLVKSLLNEEAHKARYPPSPAKMPRH------------ 452 
hALDH2      KMSGSGRELGEYGLQAYTEVKTVTVKV-----------PQKNS----------------- 500 
              ** *   *. .  :::. :   :                             
 
Holm L, Rosenstrom P (2010) Dali server: conservation mapping in 3D. Nucl. Acids Res. 38, W545-549. 
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