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Zn?* at the active site polarizes the
carbonyl oxygen of acetaldehyde, allowing
transfer of a hydride ion (red) from NADH.
The reduced intermediate acquires a proton
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Acetyl-CoA

(8]

7 H,0
Dehydrogenation:

i) pedyn Jypdl YT

o

Claisen condensation:
methyl group of
acetyl-CoA converted
to methylene in citrate.

CoA-5H

oxidation of —OH Citrate @
completes oxidation Oxaloacetate citrate synthase
sequence; generates Dehydration/rehydration:
carbonyl positioned to 0=C—COo0C" HO—C—CO0 —QH group of citrate
faci\c;tale Crlalsren (I:H e <|:H o0 repositioned in isocitrate,
condensation in next 2 2 which sets up decarboxylation
step. in next step.
malate Citric acid cycle aconitase H,0
o Malate dehydrogenase
Hydration: (‘:00
addition of HO—CH
water across | C—Coo~
double bend (‘ZHZ I cis-Aconitate
introduces ¢ C—CO0~
—OH group Lae |
for next i
oxidation H0
f
step, umarase (3) NADH @
aconitase
H,0 (Rehydration)
(|ZOO’ —
CH
Fumarate i H—?—COO’
H(': HO—C—H Isocitrate
o0~ FADH
C 2 Coo (3]
i it . -
e succinate dehydlrsnogznr:: Oxidative
Dehyd don dehydrtmernee decarboxylation:
Dehydrogenation: —OH group oxidized
intraduction f)'_ _ to carbonyl, which in
double bond initiates . g CO, turnfacilitates
methylene oxidation CH,—CO0 a-ketoglutarate decarboxylation by
sequence. CH, suCCRY'*COA dehydrogenase CH, stabilizing carbanion
[ synthetase complex (|:_ o formed on adjacent
Succinate COO~ g i carbon.
CH CoA-5SH e
2 - -
CoAEH wk o] a-Ketoglutarate
GTP |C* 5-CoA COZ o
(ATP)
& (ggg) © . Qxidative decarboxylation:
P Succinyl-CoA pyruvate-dehydrogenase-like

Substrate-level phosphorylation:
energy of thioester conserved in
phosphoanhydride bond of GTP
or ATP.

mechanism; dependent on
carbenyl on adjacent carbon.
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