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Two (mostly separate) worlds

Macromolecules / sequences

1 HAEGTFTSDVSSYLEGQARAK
21 EFIAWLVEGER GLP-1

1] GIVEQCCTSICSLYQLENYC
ey |

21 NFVNQHLCGSHLVEALYLYVC

41 GERGEFYTPEEKT Human Insulin

A —
1 GCCSDPRCAWRC
Alpha-conotoxin Iml

Proteax for Spreadsheets
biechemiusion

Small molecules / 2D graphs

citalopram

JChem for Excel OX
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The pk, walues of 211 discovery [druglike) compounds were determined experimentally using L4
capillary electrophoresis coupled with ultraviolet spectroscopy and a novel fitting algorithm. o B u t O e S I t W O r O r

These values were compared to those predicted by five different commercially available pk,

85
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estimation packages: ACDLabs/pk),, Marvin [Chembxan], MoKa (Molecular Discavery], Epik °

[Schrodinger], and Pipeline Pilot [Accelrys]). Even though the topological method Moka was p e pt I d e S to O ?
noticeably faster than ACD, the accuracy of those two methods and Marvin was statistically *
indistinguishable, with a root-mean-squared error of about 1 pK unit compared to

experiment. Pipeline Pilot and Epik both produced pk, estimates in significantly worse

agreement with the experiment. Interestingly, on a number of compounds, the predictions

due to ACD v12 were in poorer agreement with the experiment than ACD 10, Microscopic

and “apparent” pK, predictions were also compared using ACD w10, Microscopic pK;s gave

significantly worse agreement with the experiment than the “apparent” values. In all cases,
the errors appeared to be randomly distributed across chemical series, remAxon UGM 2010
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Abstract

Conotoxins are small disulfide-rich peptides from tha wanarm af rone cnaile Alnnmadth nther
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Alpha-selenoconotoxins, a new class of potent alpha7? neuronal
nicotinic receptor antagonists.

Armishaw CJ, Daly ML, Mevin 8T, Adams DJ, Craik DJ, Alewood PF.

Institute for Molecular Bioscience, University of Queensland, Brishane, Quesnsland 4072, SAustralia.

Abstract
Disulfide bonds are important structural motifs that play an essential role in maintaining the
canformational stahility of many hioactive peptides. Of padicular importance are the
conotoxins, which selectively target a wide range of ion channels that are implicated in
numerous disease states. Despite the enormous potential of conotoxing as therapeutics,
their multiple disulfide bond framewarks are inherently unstable under reducing conditions.
Reduction or scrambling by thiol-containing molecules such as glutathione or serum albhumin
in intracellular ar exracellular environments such as blood plasma can decrease their
effectiveness as drugs. To address this issue, we describe a new class of selenoconotoxins
where cysteine residues are replaced by selenacysteine to form isasteric and nonreducible
diselenide honds, Three isoforms of alpha-conotoxin Il were synthesized hy
+hutmecarbonyl chemistry with systematic replacement of one (Seci2,8)]Iml or

[Seci3, 12Imly, or both ((Sec{2,3,81 2)]Im|}| disulfde haonds with a diselenide hond. Each

conopeptices, tey trgst o wice rangs ot e HiSEIENIAR bonds. Three isoforms of alpha-conotoxin Iml were synthesized by

transporters, and because of their high potenc

these receptars, they have attracted a great < 1= RIUTOXYCArDONYI chemistry with systematic replacement of one ([Sec(2,8)]iml or
e o e = [Sec(3,12)]Iml), or both ([Sec(2,3,8,12)]Iml) disulfide bonds with a diselenide bond. Each

various chemical approaches, including residue substitutions, backbone cyclization, and
disulfide-bridge modification, have been reported to increase the stability of conopeptides.
These manufactured interventions add to the array of post-translational modifications that
occur naturally in conopeptides. They enhance the versatility of these peptides as tools in
neuroscience and as drug leads.

http://pubs.acs.org/doi/abs/10.1021/cb700091;j
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structure. These results demnnstrate that selenncnnum}{ms can be used as highly stable
scaffolds for the design of new drugs.
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In silico protein synthesis
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Transfer to JChem for Excel
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And we have live structures...
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Adding pl predictions
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Results
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pl-s from the real world

http://www.jbc.org/content/99/3/741 full.pdf+html http://www.lantus.com/hcp/works.aspx

“LANTUS® long-acting (basal) insulin differs from
human insulin in that the physio/chemical
properties have been modified. The amino acid
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THE ISOELECTRIC POINT OF INSULIN

ELECTRICAL PROPERTIES OF ADSORBED AND CRYSTALLINE
INSULIN®

By OBKAR WINTERSTEINER axp HAROLD A. ABRAMBSON

{(From the Department of Buological Chemistry, College of Physicions and
Surgeons, Columbia Universily, New York)

(Received for publication, December 6, 1932)

Chemical researches on the crystalline protein first obtained
from commercial insulin preparations by Abel (1) in 1926 have
left no doubt that this substance is identical with the hormone in
its purest stable form and represents s definite chemical entity,
though it may be well to remember that this term should he
applied in protein chemistry with certain reservations. The re-
cent experiences of Sérensen (2) with erystalline egg albumin, as
well as certain suggestions made by Frendenberg and Dirscherl
(3) in regard to insulin itself, are of interest in this connection.
The isoelectrie point of erystalline insulin has not been determined
hitherto in more than an approximate fashion, though the litera-
ture contains many mferpnceﬁ to measurements on more or less
purified amorphous insulin ations. Abel and coworkers (4}

ammnnia, pyridine, rucme, a,nd a.cetlc acid in hlgh eoncentration.
ig 5 ental in holding insulin in

OLOE 'g Aep uc 1sanb Aq Bio gl s LWUSLY papeciuma]

asparagine at position A21 is replaced by glycine,
and two arginines are added to the C-terminus of
the B-chain. The effect of these changes is to shift
the isoelectric point, producing a solution that is
completely soluble at pH 4.1.”

http://en.wikipedia.org/wiki/Insulin_analog

“Glargine insulin

Sanofi-Aventis developed glargine as a
longer lasting insulin analogue, and
markets it under the trade name Lantus.
It was created by modifying three amino
acids. Two positively charged arginine
molecules were added to the C-terminus

aking
acidic
pH and less soluble at a phy5|olog|cal pH.”
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Just checking the walls...

g Spot-on!
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Talking to JChem — what’s it like ?

e JChem for Excel public API

— Well-documented, plenty of examples

* Industry standard data formats
— Data exchange via MDL SDF files

e Bottom line

— A walk in the park
— You should be familiar with VBA




Go forth...

e Grab JChem for Excel

— http://www.chemaxon.com/download/jchem-for-excel/

— and add some calculators for good fun

* Grab Proteax for Spreadsheets

— http://www.biochemfusion.com/downloads/
—"”1.2 2010-05" with the JChem for Excel interface
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