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 Crystal

B1 B2 B3 B4 B5 
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E2pLBD1    -4                P LSPTM  G    W KK G     GD   E ETDKA               P    V L          TI R      D IN   LI  V      V  E  E.RRYYSL PHQK P  S     QA   A  E  E  K  E    A       T GF SL 
E2pLBD2    123                P LSPTM  G    W KK G     GD   E ETDKA               P    V L          TV R      E LS   LL  I      I  E  EQAPGSSY PHMQ L  A     TM   Q  E  V  K  E    A       T GF VQ 
E3bpLBD    -7                P LSPTM  G    W KK G     GD   E ETDKA               G    I M          NI K      E VS   AL  I      V  D  DHSTQWLR DPIK L  S     EE   V  L  E  A  A    C       V TL AS 
NMR

E2pLBD1   56     AKI V EG      G      V    D                             E  M   L    TR V I   I I                                     CY      A    D P  AI C T GKPE IEAFKNYTLDSSAA               
E2pLBD2  183     AKI V EG      G      V    D                             E  L   L    TR V L   L I                                     GY      P    D P  TP C I EKEA ISAFADYRPTEVTD               
E3bpLBD   54     AKI V EG      G      V    D                             D  L   V    SK I L   I L                                     GI      E    N R  SL G I EEGE WKHVEIPKDVGPPP               

 NMR
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B

                                                                      PDK3_HUMANPDK3_HUMAN

PDK1_HUMAN    1                                                                      L                A  L                                      VD          .............MRL RL RGAALAGPGPGLRAAGFSRSFSSDSGSSPASERGVPGQ  FYARFSPSP 
PDK2_HUMAN    1                                                                      L                V  LL N   A                               IE          .............MRW WA  K ASL ..........................GAPKY  HFSKFSPSP 
PDK3_HUMAN    PDK3_HUMAN    11                                                                      L                   LL Q                                   IE          .............MRLFRW  K P..............................VPKQ  RYSRFSPSP 
PDK4_HUMAN    1                                                                      L                A  VL S   L                               VE          .............MKA RF  R AGS NGAG......................LVPRE  HFSRYSPSP 
BCK_HUMAN     1                                                                      L                L  LL     L                               ID          MILASVLRSGPGGGLP RP  GPALA RARSTSATDTHHVEMARERSKTVTSFYNQSA  AAAEKPSVR 
BCK_MOUSE     1                                                                      L                L  LL S   L                               ID          MILTSVLGSGPRSWSS WP  G SLS RARSTSATDTHHVELARERSKTVTSFYNQSA  VAAEKPSVR 
BCK_RAT       BCK_RAT       11                                                                      L                L  LL S   L                               ID          MILTSVLGSGPRSGSS WP  G SLS RVRSTSATDTHHVELARERSKTVTSFYNQSA  VVAEKPSVR 

                                                                      BCK_RAT  BCK_RAT   

                    ....                                                                                                                    PDK3_HUMANPDK3_HUMAN

PDK1_HUMAN   58      L  G          S   L  ELPVR A        LP           V   Y           S                     F  Q     L   MK        L  TPSV       I     L DF  MKQF DF S..VNACEKT FM  R        NI  EISL  DN LR    QL QSW  QSLQE L  K
PDK2_HUMAN   32      L  G          S   L  ELPVR A        LP           V   Y           S                     F  Q     L   MK        V  TPSV       V     I EF  MKQF DF S..SNACEKT FT  R        NI  EINL  DR LS    QL QSW  QSLLD M  L
PDK3_HUMAN   28PDK3_HUMAN   28      L  G          S   L  ELPVR A        LP           V   Y           S           D         F        L   MR        L   PSV       M     L EY  IKQF DF R.. NACEKT YM  RK       NT  EVNL  DN LNR   GL QSW  QSFLE L  E
PDK4_HUMAN   36      L  G          S   L  ELPVR A        LP           V   Y           S           E         F  Q     L   LK        L  T SV       I     L EF  MKQL DF S.. NACERT FA  R        NI  EIDI  TQ VN S  QL KSW  QSLMD V  H
BCK_HUMAN    71      L  G          S   L  ELPVR A        LP           V   Y           T           D         Y  Q     I   IK        I  NPTI       I     L DF  PTMM YA RSQ GSHLLK AR  Q        HR  GFRC  FI GC    LH HEL  RAFQK T  P
BCK_MOUSE    71      L  G          S   L  ELPVR A        LP           V   Y           T           D         Y  Q     I   IK        I  NPTI       I     L DF  PTMM YS RSQ GSHLLK GR  Q        HR  GFRS  FI GC    LH HEL  RAFQK T  P
BCK_RAT      71BCK_RAT      71      L  G          S   L  ELPVR A        LP           V   Y           T           D         Y  Q     I   IK        I  NPTI       I     L DF  PTMM YS RSQ GSHLLK GR  Q        HR  GFRS  FI GC    LH HEL  RAFQK T  P

                                                                      BCK_RAT  BCK_RAT   

                                                                       PDK3_HUMANPDK3_HUMAN

PDK1_HUMAN  126      D                 H  V    A G  E                YFLD     R   RML             F   V  I     D I  M   V   K     D      V     R   S I I   LDKSAE AKAIYD TDT IR RNR N   PT  Q  I Y ESFGV PVTSQN Q     FYM   S     
PDK2_HUMAN  100      D                 H  V    A G  E                YFLD     R   RML            QF  AL  I     D V  M   V   K     D      I     R   S I I   IDKDPE HRTLS  TD  VT RNR N   PT  Q  L Y DTYGD PVSNQN Q     FYL   S     
PDK3_HUMAN   96PDK3_HUMAN   96      D                 H  V    A G  E                YFLD     R   RML            NF  VL  V     D V  M   V   K     D      I     R   N I     INKSPE PQVLD  LQ  IK RNR N   PT  Q  I Y EKFGF PFISTN Q     FYT   SF    
PDK4_HUMAN  104      D                 H  V    A G  E                YFLD     R   RML             F   L  V       V  M   I   K     D      L     R   N I     MEKSPD QKALSD VDT IK RNR HN  PT  Q  I Y DACTV PVTNQN Q     FYM   ST    
BCK_HUMAN   141      D                 H  V    A G  E                YFLD     R   RML            QY  LV  L     D V  L   L   R     E      V     K   S L I   A..PIK QADEA  CQ  RQ LDD K   TL  E  R S KHIED ....KL R     TLT   G     
BCK_MOUSE   141      D                 H  V    A G  E                YFLD     R   RML            QY  LV  L     D V  L   L   R     E      V     K   S L I   A..PIK QADEA  CQ  RQ LDD K   TL  E  R S KHIQD ....KL R     TLT   G     
BCK_RAT     141BCK_RAT     141      D                 H  V    A G  E                YFLD     R   RML            QY  LV  L     D V  L   L   R     E      V     K   S L I   A..PIK QADEA  CQ  RQ LDD K   TL  E  R S KHIED ....KL R     TLT   G     

                                                                       BCK_RAT  BCK_RAT   

 PDK3_HUMANPDK3_HUMAN

PDK1_HUMAN  196   H                  G I                   LC   Y   P                 N   LL          H   I       N   VI    E AR   D    N   L L    A         Q S  FGGKGKGSPS RKH  S NPNC VLE  KDGY N  R   LY I S E E EELN KSPGQPIQ
PDK2_HUMAN  170   H                  G I                   LC   Y   P                 N   LI          HP  I       N   VV    D AK   D        L IQ   A         Q T  FDG..STNPA  KH  S DPNC VSE  KDAY M  L   KY MAS D E  EIN ANSKQPIH
PDK3_HUMAN  166PDK3_HUMAN  166   H                  G I                   LC   Y   P                 N   LL          HP  I       N   VV    E AK   E        L V    A         Q T  FGG..DTNPV  KH  S DPTC VAD  KDAY T  M   QY LVA E E EEFN KAPDKPIQ
PDK4_HUMAN  174   H                  G I                   LC   Y   P                 N   LI           P  I           VV    E  R   D    S   L LT             Q I  FSD...SQTGN SH  S DPNCDVVA  QDAF CS M   QY L S E K  QVNGKFPDQPIH
BCK_HUMAN   205   H                  G I                   LC   Y   P                 T   AL          KP  V       S   II    D AR   E    N   V IN   A         H L  HED.......  DF  I CTRL PKK  EKWV F  R   HK G A R R  GHV AR......
BCK_MOUSE   205   H                  G I                   LC   Y   P                 T   AL          KP  V       S   II    D AR   E    N   V IN   A         H L  HED.......  DF  I CTRL PKK  EKWV F  R   HK G A R R  GHV AR......
BCK_RAT     205BCK_RAT     205   H                  G I                   LC   Y   P                 T   AL          KP  V       S   II    D AR   E    N   V IN   A         H L  HED.......  DF  I CTRL PKK  EKWV F  R   HK G A R R  GHV AR......

 BCK_RAT  BCK_RAT   

                                                                      PDK3_HUMANPDK3_HUMAN

PDK1_HUMAN  266     P  L     EL KN MRAT E                     DL    SD GGG       R   Y  YV      MV      A    M  H       P I V V        VKM  R   V  R ID L   VV   SH YH  F  F         H AN.RGVY P Q H TLGNE  T          PL K    FN 
PDK2_HUMAN  238     P  L     EL KN MRAT E                     DL    SD GGG       R   Y  YV      ML      A    V  H      LP I V VA       IKM  R   V  R IE L   MV   SH YH  F  F         S ES.SLI  P K M  LGEE  S          PL K    FS 
PDK3_HUMAN  234PDK3_HUMAN  234     P  L     EL KN MRAT E                     DL    SD GGG       R   Y  YV      ML           V          P V   V        IKI      V  R ID L   VV   SH FH  F  F  S      LYEDRKEGY A KTL TLGKE  S     L    PL K    FN 
PDK4_HUMAN  241     P  L     EL KN MRAT E                     DL    SD GGG       R   Y  YV      ML      A    V         L  I V VV       IKI  R   V  R ID L   IV   SH HH  F  F         HQEN.QPS TP E I  LGKE  T          PL I    FS 
BCK_HUMAN   262     P  L     EL KN MRAT E                     DL    SD GGG       R   Y  FI      IL      A    M  H      VP V I IA       IRI  R   I  K LD V   FP   MP DY  P  L         S LDTPYN  D V T  NNDV  I          AH D    MD 
BCK_MOUSE   262     P  L     EL KN MRAT E                     DL    SD GGG       R   Y  FI      IL      A    M  H      VP V I IA       IRI  R   I  K LD V   FP   MP DY  P  L         S LDTPYN  D V T  NNDI  I          AH D    MD 
BCK_RAT     262BCK_RAT     262     P  L     EL KN MRAT E                     DL    SD GGG       R   Y  FI      IL      A    M  H      VP V I IA       IRI  R   I  K LD V   FP   MP DY  P  L         S LDTPYN  D V T  NNDV  I          AH D    MD 
BCK_RAT  BCK_RAT   

                                                                      PDK3_HUMANPDK3_HUMAN

PDK1_HUMAN  335    TA                         P  GFG GLP SR YA Y  G L L S  G GTD       YS       E                    L    Y      L             L      A I IKM    PRPRV T..............SRAV  A       I     Q FQ D K Y  E Y    V Y  
PDK2_HUMAN  307    TA                         P  GFG GLP SR YA Y  G L L S  G GTD       YS     Q                      L    Y      L         Q   M      A I LKM    PTP PG...............TGGT  A       I     K FQ D   F  E F    V Y  
PDK3_HUMAN  304PDK3_HUMAN  304    TA                         P  GFG GLP SR YA Y  G L L S  G GTD       YS     S E                    L    Y      L             M      A I LKM    PRP L P..............TRAA  A       I     R FQ D K Y  E V    V Y  
PDK4_HUMAN  310    TA                         P  GFG GLP SR YA Y  G L L S  G GTD       YS       D                    L    Y      L         N   L      A I LKT    PTPVM N..............SRNA  A       I     K FQ D   Y  S Y    I Y  
BCK_HUMAN   332    TA                         P  GFG GLP SR YA Y  G L L S  G GTD       FT     T D                    M    F      A         Q   L      V L LRH    EAS Q PRISPLFGHLDMHSGAQSG  H       T     E LG S   Q  Q I    Y R  
BCK_MOUSE   332    TA                         P  GFG GLP SR YA Y  G L L S  G GTD       FT     T D                    M    F      A         Q   L      V L LRH    EAS Q PRINPLFGHLDMHSGGQSG  H       T     E LG S   Q  Q I    Y R  
BCK_RAT     332BCK_RAT     332    TA                         P  GFG GLP SR YA Y  G L L S  G GTD       FT     T D                    M    F      A         Q   L      V L LRH    EAS Q PRISPLFGHLDMHSGGQSG  H       T     E LG S   Q  Q I    Y R  

 BCK_RAT  BCK_RAT   

                                                                      PDK3_HUMANPDK3_HUMAN

PDK1_HUMAN  391  L               WK                                                   A STDSIERLPVYNKAA  HYNTNHEADDWCVPSREPKDMTTFRSA.                       
PDK2_HUMAN  362  L               WR                                                   A STDSVERLPVYNKSA  HYQTIQEAGDWCVPSTEPKNTSTYRVS.                       
PDK3_HUMAN  360PDK3_HUMAN  360  L               WR                                                   A SSESFERLPVFNKSA  HYKTTPEADDWSNPSSEPRDASKYKAKQ                       
PDK4_HUMAN  366  L               FK                                                   A SSESIEKLPVFNKSA  HYQMSSEADDWCIPSREPKNLAKEVAM.                       
BCK_HUMAN   402  I               FR                                                   H DG.........REES  I...........................                       
BCK_MOUSE   402  I               FR                                                   H DG.........REES  I...........................                       
BCK_RAT     402BCK_RAT     402  I               FR                                                   H DG.........REES  I...........................                       

                                                                      BCK_RAT  BCK_RAT   
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Supplementary figure S1 Sequence alignments of human PDK isoforms, BCK and lipoyl

domains

(A) Sequence alignments of human PDK isoforms and the cognate BCK were carried out

with ClustalW (Thompson et al., 1994) and drawn by ESPript (Gouet et al., 1999). Conserved

residues are colored in red and similar residues in yellow. The secondary structures of PDK3 and

rat BCK are shown above and below the alignments, respectively. Wavy lines indicate

disordered regions in crystal structures. The ATP lid and C-terminal tail of PDK3 are indicated

by red arrows. Conserved residues participating in the lipoyl-binding pocket are marked with a

red asterisk *. Residues that interact with the phosphate group of bound ATP are indicated with a

blue asterisk * (cf. supplementary table SI). (B) Sequence alignments of lipoly-bearing domains

in human PDC were performed as described above. Sequence designations are as follows: E2p-

LBD1, the outer lipoyl (L1) domain of E2p; E2p-LBD2, the inner lipoyl (L2) domain of E2p;

E3bp-LBD, the lipoyl domain of E3-binding protein. Negative numbers for E2p-LBD1 and

E3bp-LBD denote residues in mitochondrial targeting sequences. Secondary structures from the

present crystal structure and the published NMR structure (Howard et al., 1998) are shown above

and below the aligned sequences, respectively. lip, the lipoyl-lysine residue.


