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| Rationalel—
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[Rationale 22—

“For enzymes of unknown function, substrate predexlion bas
structural complementarity is, in principle, an\atéwnati
bioinformatics inference of function. [...] enzynnaislypref@ognize
transition states over the ground state structureuszlgre
represented in docking databases. [...] this form cith& ssib
among those that should best complement steric and electron
features of the enzyme active site.”

Hermann et al., Nature 2007
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[High-energy intermediate$—
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[High-energy intermediate$—
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The high-energy intermediate (HEI), rather than thfstzg]ebunc
molecule, is used in the docking calculation. Described in:

Hermann et al., J. Am. Chem. Soc. 2006; Nolan et al., JnAm.
Soc. 2006;: Hermann et al., Nature 2007
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[Work ow |—
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Conserved
(b=a)g-fold

Mono- or binuclear
metal center
(Zn, Fe, Ni)

| Amidohydrolase$—
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| Amidohydrolase reaction$—
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|Successes—

The predicted an
crystallographic bindir

mode of S-adenosy

homocysteine (th
correctly predictel
substrate; green
and its product (reo
In  Tm0936 from
T. maritima, an enzyn
for which there were n

hints as to the function.
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Novel predictions:
Dr0930
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[Dr0930 — a theme emerges—
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[Dr0930 — how we got therd—

Amidohydrolase with two Zn ions in the binding site.
Sequence close to PTE, but does not catalyze its reaction.

Smallness of the binding site made movement of Arg228
necessary.

23¢h Acs National Meeting, Philadelphia, August 21, 20@8!-



IDr0930 —d- and g-lactones}—

In the top 100 ranks, there were:
55 molecules docked in a catalytically competent pose
21 lactones (incl. three in the top ten)

19 lactams (incl. one in the top ten)

Since many of the hits weren't easy to obthianat-lactones have
been downloaded from ZINC (3709) and converted to B&)s (182"

23¢h Acs National Meeting, Philadelphia, August 21, 20@8!-



|Dr0930 — differences & next steps—

The experiments demonstrate a preferereetimmnes,
docking favogdactones, however.

Moreover, no experimental activity was seen for lactams,
although they also rank highly in the docking (similaypeome

The ZINC lactones remain to be tested.
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Sco3058
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Closest bacterial
homolog to the

renal dipeptidase.

Amidohydrolase
with two Zn-ions
In the binding
site.

| Sc03058 — elucidating preferencds—
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1Sc03058 — enrichmenfs—

Would we have predicted peptides?

KEGG compounds:
rank: 1 ! 100
score: -139.55! -103.80
28 catalytically competent poses
Peptides:
rank: 1 ! 100
score: -140.93! -121.78
63 catalytically competent poses
very compelling interaction of the C-terminal canvaiRyhaig2:
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[Sc03058 — resultb—

Enrichment of Xaa-D/L-Glu (7/50), Xaa-D-GIn (8/50), and
Xaa-D/L-Asp (2/50).

One of the highest experimental turnovers in initias tesenh
achieved with L-Arg-D-Asp.
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20358
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[20QS8 — placing the metal ions—

X-ray

The x-ray structure contained only one Mg ion. Thia &kl
lization artefact, consequently we put two Zn ions thieMrfQhin-
Imization with constraints on the distances shown).

23¢h Acs National Meeting, Philadelphia, August 21, 20@8!-



[20QS8 — a strong signd—

Among the top 50 ranks, there are 24 catalytically cqpropesdot
7 out of 8 phosphorylated arginine derivatives in KEGG.

Remains to be tested. ..
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Conclusions
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[ Conclusion$—

Docking of high-energy intermediate forms of molecules car
generally predict the substrate class (Sco3058, Dr0930)
give hints at speci ¢ substrates within the substrate clas:
(Tm0936).

Docking of high-energy intermediate forms of molewiltes car

In case there are many members of a substrate class,
determine nuances in the reactivity (Sco3058, Dr0930).

capture different reactivities that are based on®lectroni
features of the ligand — this would require QM (Dr0930).

treat reactions that involve covalent bonds (at least for n
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