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Figure 2. Comparison graph between experimental pI 
and theoretical pI from QQplots.xls. The sum of its 
squared residuals is .10 for this graph.
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•Built a theoretical model of the Mitochondrial Outer 

Membrane comprised of amino acids and phospholipids.

• Can successfully match an experimental mitochondrial 

pI distribution. 

All ionizable species For n = 10000, 

number of each 

species

Arginine 879

Aspartic Acid 865

Cysteine 214

Glutamic Acid 1074

Histidine 360

Lysine 930

Tyrosine 462

Phosphatidylcholine (PC) 2920

Phosphatidylethanolamine (PE) 1468

Phosphatidylinositol (PI) 715

Phosphatidylserine (PS) 112

Total 10000
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•Trypsin Testing, trypsin cleaves peptide chains of amino acids.
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•Trypsin treatment: trypsin cleaves peptide chains of proteins and 

may change the pI.

• Build a model of surface of mitochondria with cytoskeletal proteins: 

these proteins may affect the pI.

•The next level of complexity: to validate the model, match the amino 

acid composition of known proteins.

• Mitochondria are organelles found in eukaryotic cells.

•A mitochondrial outer membrane is compromised of 

phospholipids bilayers and proteins.

•Monte Carlo methods are computational algorithms 

that repeat random sampling to calculate their results.

•The isoelectric point (pI) is the pH value where the molecule surface 

has no net charge.

•Greg Wolken, a member of my research group, is working to determine 

mitochondrial pI experimentally by capillary isoelectric focusing. 

•Our goal is to predict the composition of the outer membrane based 

upon its pI.

•This program will automatically predict the composition of the outer 

mitochondrial membrane based on an experimental pI distribution from 

an earlier published experiment.1

•The program is written in MATLAB.

pI Distribution 
QQ plot of the comparison between   

experimental pI and theoretical pI

•The data set has one million 

mitochondria models with 

corresponding pIs, amino acid and 

phospholipids compositions.

•The program takes a set of input 

values given in the table2,3 and then 

does random sampling with them to 

produce a model

•Our program outputs a set 

of analyzed models.

•It gives the pI distribution 

and we use a QQ plot to 

check the validity of the 

data set.

Absolute Residuals Residuals^2

Sum 1.00 0.11

•Our target is to have an 

absolute residual of 1.00 or 

lower.


