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Introduction

Aspergillus niger is widely used for industrial enzyme
production. Knowledge on high-level protein secretion could
be useful to improve production rates. We used sequence-
based classification methods to identify important properties
for successful high-level secretion, which will be used to
redesign proteins for improved secretion.

Methods & Results

Successful high-level secretion was experimentally tested for
a set of homologous and a set of heterologous proteins.
Support vector machines (SVMs) were trained and tested on
both data sets using many different features; amino acid
composition was found to be predictive.
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Figure 2 Amino acid composition weights - The x-values and y-values are the
weights obtained from the SVMs trained on protein sequences in the
homologous and heterologous data set respectively.
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heterologous secretion. Figure 3 = Scatter plot of the homologous data set - For each protein, the x-

and y-value are a weighted sum of its amino acid composition using the weights
of the trained homologous SVM (x-values in Fig.2). The x-value is the positive
contribution and y-value negative contribution. The gray line is the trained
homologous SVM classifier. The labeled proteins, one successfully and one non-
successfully secreted, share >50% sequence identity. This raises the question if
we can improve secretion by changing a protein's amino acid composition while
fixing its structure.

An SVM implicitly assighs weights to the features it is trained
on, amino acid composition in our case. For interpretation,
these weights were obtained from the SVM trained on the
homologous data set (x-values in Fig.2) and from the SVM
trained on the heterologous data set (y-values in Fig.2). The

relation

Z

between these weights shows that both classifiers

/

As a next step we aim to redesign proteins to improve secretion
by adjusting the amino acid composition, thereby moving a
protein to the other side of the classifier boundary, while
maintaining the same protein structure (Fig.3).
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