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Bulk proteomic assays measure average protein abundances
across heterogeneous tissues, while deconvolution algorithms

attempt to estimate the proportions of distinct cell types from
such data. However, existing proteomics deconvolution methods
often underperformwhen the same cell type has different propor-
tion distributions in training and target data. To bridge this gap,
we propose Deconv-DAN, a novel machine learning framework for
bulk proteomic deconvolution. Deconv-DAN begins by generating
a diverse set of pseudo-bulk training samples where it draws
cell type proportions from a heavy-tailed distribution, guided
by a k-nearest neighbors classifier which estimates the most
abundant cell type in each target sample.Next, a Deep Adaptation
Network [1] combining prediction loss and domain adaptation
loss is trained. We evaluate Deconv-DAN on both simulated data
(specifically designed to mimic mismatched proportion distribu-
tions) and real bulk proteomics datasets. Across both settings,
Deconv-DAN yields superior deconvolution accuracy compared
to existing methods. We further demonstrate its adaptability by
applying it to DNA methylation deconvolution, where it attains
competitive performance.Deconv-DAN therefore offers a solution
for bulk deconvolution in proteomics and beyond, particularly in
scenarios with mismatched training and target cell composition
distributions. We expect Deconv-DAN to be useful in revealing
heterogeneity of different tissues and tumor microenvironment.
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