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Retinoic Acid Is 2 Vertebrate Morphogen
Retinoic acid (RA), a derivative of vitamin A (retinof),
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Crossed-eye stereo view of pentalenene synthase active site, illustrating key
active site residues. Polar residues at the top are believed to be involved in
binding of Mg2+ and pyrophosphate moiety of FPP, while aromatic residues
deeper in the active site cleft provide a hydrophobic surface for the farnesyl
residue and stabilize the putative carbocation intermediates. Opening of the
active site is at the top.
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Figure 6. Scheme illustrating the catalytic cycle of FucA. The inhibitor phosphoglycolohydroxamate (PGH) is depicted in an inset beside DHAP in an
equivalent conformation. The reaction is described as an aldol addition (clockwise) starting with the substrate-free structure at the top where Glu73 is
in the Zn?' coordination sphere. The main steps are. deprotonation of the DHAP Ch-atom by Glu73 and stabilization of the intermediate enediolate by
Zn® (right); binding of the aldehyde with the carbonyl group near Tyr1 13' pointing with its si-face to DHAP (bottom); C-C bond formation and protonation
of the carbonyvl oxygen by Tyr113' (left); dissociation of the product and resetting of Glu73 and the protonation states at the active center (top).



Reactions catalyzed by (a) transaldolase and
(a) transaldolase CH.OH (b) fructose-1 .6-bisphosphate aldolase.
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Asp 375 FIGURE 4: Schc_matic of the proposed reaction sequence of the con-
o\c/ p dcnqauon reaction of acetyl coenzyme A and oxaloacetate to form
oo ] the intermediate citryl coenzyme A. The reaction is proposed to
Hy ,fH° o proceed via simultaneous general acid-base catalysis (top) to form
His 274 /lg@\\ o2 M a neutraj enol intermediate (center) which then attacks the carbonyl
© I carbon of oxaloacetate (bottom). The experimentally observed in-
==\ cH,coon () ¢t velrscl:orkof configuration of the protons on the methyl group of ace-
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