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much as a approximately 10(3)-fold decrease in catalytic activity. Structural analyses of the Asp300Asn variant of human pancreatic alpha-amylase and its complex with  acarbose
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clearly demonstrate the importance of Asp300 to the mode of  inhibitor binding.




a2 AIST N E }—-— j: i @ @EDO

Fal—LavEOMEL; o
TOrATOBRERGT FANA=VT&ER | BLENRS

Entity Event¥ i

6l¥al-—r5 S . A HESEH T8
v Fidr RS - Tl e
TOZATDBRRIGT+ RAMRA(=0 T —— ———
rpeepwn (X FTREZ—K-ARGO) ;&E T A e
HE-BE BEZ-ETE nbs
Ex +al—3v93
| SYUEZIER

michkel+ 1
L —< 32 iF/d
C5

|

Entity. Reaction eventsi2
D-bDEEIZFIFE
(TITHFAADBERE)

13



/—\
a2 AIST P ——— \ ((_NEDO
61ESDF BT —F(C LB FRIRTFRERDH

_ _
Crystallographic analysis of substrate binding and catalysis  in dihydrolipoyi transacetylase (E2p).

[EntityProperty] (ReactionStep [OtherCompound]
The calalytlc domain of dlhydrollpoy transacet)dase 2pCD)forms the core of the pyruvate dehydrogenase multlenzyme complex and catalyzes the acetvifransferase] reaction using aceMCoA as acety

[EntityProperty] (Enzyme)
lEZpCD lue

donor and dihydrolipoamide (Lip(SH)2) as 'acceplo_r. The crystal structures of six 'complexe_s' and derivatives of Azotobacter vinelandi re solved. The blnary complexes of the enzyme witl CoA and

[EntityProperty]
Lip(SH)2 were determined at 2.6- and 3.0-A resolutions, respectively. The two substrates  are found in an extended conformation at the two opposite entrances of the 30 A long channel which runs at the interface

m FunctlonaLGrouE Entlgt_ProEeEﬂ [FunctionalGroup) [AmlnoAGd]

between two 3-fold-related subunits and forms the catalyﬂc center. The reactive thiol groups of both substrates are within hydrogen-bond distance from the side chain  of His 610. This fact supports the indication,

Agent:

Agent
Agent

IAmlnoAGd]IFunctlonaLGroup[ 1 {Deprotonation|{EventProperty \ ]Degrotonatlon
derived from the similarity wn[ chloramphenicol acetyl transferasg, that the histidine  side chain  acts ad general-base catalyst 'n the deprolonallon of the reactive thiol 0. CoA. The conformation of Asn 614
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Entl Prope: Entl Jroper A_Ifﬂl'n._(_)AC.l'_dl [}egr_otf_)natl’on||[}e|glot_9na_t|'on ||"Ed'-f,l_at'-ﬂ
appears to be dependent on the protonallon state of the active site histidine, whose function &5 base catalyst  i§ modulated in this way. Studies off E2pCD)soaked in a high concentration of dithionite

-
EntityPrope
lead to the structure of the Einary complex betweer] E2pCDjand 1ydrogen sulfite solved at 2.3-A resolution. It appears that the anion is bound in the middle of the catalytic center and is therefore capable of

I§!:ab|'!|'_s_at|'o_nr Them Entlgfrogemg ReactanSteEHReact\onSteg - -
hosting and stabilizing a negatwe charge which is of special interest since the reaction catalyzed b)l EZDCDlis thought to proceed via a negatively charged tetrahedral intermediate. The structure of the

[EntityProperty] M NSiabilisat on! [EntityProperty) FunctionalGroup) [AminoAcd FunctionalGroup)
binary complex between|E2pCD Ianc hydrogen suffite suggests that transition-state stabilization can be provided by a direct hydrogen bond between the  side chain  of Ser558 andthe oxyanion  of the

— Entlg‘f_rogem‘] OtherCo_mEoundl unctlonaLGrouE EmlnoAcld m

putatl\.r'e intermediate. In the blnarycomplexmth CoA, the hydrox;d group of Sers58 is hydrogen bonded to the nltrogen atom of one of the two oeptidi-like units of the Substrate. Thus, CoA ifself is
EntityProperty]” - \Stabilsatior) [EntityProperty)

involved in keeping the Ser hydroxy group in the proper position for transition-state stabilization. Quite unexpectedly, the sfructure at 2.6-A resolution of alernaryr complexm which CoA &nd Lip(SH): are

: [Cofactor]
simultaneously bound to IEZDCD evealsthat COA has an alternative, nonproductive binding mode. In this abortive ternary complei, COA adopts a helical conformation with two intramolecular hydrogen bonds and the

Enti roper AmlnoAGd

i ] reactiv: sulfur of thi: pantetheine arm positioned 12 A away from the active site  residues involved in the transferase reaction. (ABSTRACT TRUNCATED AT 400 WORDS)
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