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Problem Definition

Given a set of mixed gene expression sets Xgs for gene g ∈ 1, 2, ...,G and sample
s ∈ 1, 2, ...,m. The samples can be from case-control tissue, different tissues type and
blood sample etc. Due to the sample hetergeneous, the gene expression should be a
mixture of expression of different cell type/condition w ∈ 1, 2, ...,W .

The motivation:
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blood sample etc. Due to the sample hetergeneous, the gene expression should be a
mixture of expression of different cell type/condition w ∈ 1, 2, ...,W .

The motivation:
1) Can we deconvolve the expression to cell-type specific expr? csSAM, PERT
2) Can we deconvolve the expression to cell-type like value/latent? for example: cancer,
control;(DeMix, ISOpure etc)
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Linear Deconvolution

X = A× S
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Linear Deconvolution

X = A× S
SS Shen-Orr (Nature method 2010): Two-group Model

Xij =
∑K

k=1 wikh
(1)
kj + eij and Xij =

∑K
k=1 wikh

(2)
kj + eij
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Algorithms
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Issue

1. technical reasons and data transformation. Yi Zhong et al 2012 response to SS
Shen-Orr.

2. Theoretical and pratical. How to evalute the results? It is good if more DEGs
were found?
Celltype-wise seperation?
blind expression seperation? especially for more complex situation. such as
metatstasis tissue with adjacent and original tissue.
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Our options?

- use known algorithms to explore functional

- From the practical view: diagnosis and prognosis
blood test: marker and diagnosis (require clinical information)

- Metastasis
Seed and soil

- Combination?
Origin site → blood → Metastasis
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