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Proteins – it’s all the rage
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Two (mostly separate) worlds
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Human Insulin

GLP-1

Alpha-conotoxin ImI

sildenafil

citalopram

Macromolecules / sequences Small molecules / 2D graphs

JChem for ExcelProteax for Spreadsheets



JChem – High quality 
chemical predictors
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• If pKa works well...

– then pI prediction is 
probably OK as well

• But does it work for 
peptides too ?



http://pubs.acs.org/doi/abs/10.1021/cb700091j

http://www.ncbi.nlm.nih.gov/pubmed/16500898
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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 pI predictions
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Results
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pI-s from the real world
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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 
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 
of the B-chain, and they shift the 
isoelectric point from 5.4 to 6.7, making 
glargine more soluble at a slightly acidic 
pH and less soluble at a physiological pH.”



Just checking the walls...
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http://expasy.org/cgi-bin/pi_tool

Spot-on!



Talking to JChem – what’s it like ?

• JChem for Excel public API

– Well-documented, plenty of examples

• Industry standard data formats

– Data exchange via MDL SDF files

• Bottom line

– A walk in the park

– You should be familiar with VBA
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Go forth...

• 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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