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Conventional omics data analysis pipeline

Pre-processing Dimension reduction Downstream analysis

Cell/gene clustering Pathway analysis

K-Means -ﬁ
H-Clust ; o

il i
o -

Gene expression matrix Variance stabilization Imputation of missing values Leiden %{ :
- - - - . . E e
log(y/s+1) - -, = e e

1 1 | 1 1 |

—1 1 11

. Visualization
tSNE pe e
a N -
I S Ty U O— """ o N P
Y T gt ®
&S0 ,;%5
S
_ %c,\";s “
Normalization Matrix factorization
o : ® PCA Differential i i
o® ° o o ©° PY NMF 1 fmerental expression Aberrant event detection
L ® o o ®
[ X ] H GMF ~ rX J o
______ oo, .: o 000:0.
\ oge’e




sgdGMF/omicsGMF: Generalized matrix factorization

Model specification

yij | 95,6 ~ EF(Di5,0), mij = b (845), vij = b"(355), 9(uij) = ni; =%, Bj +i z; +u; v;
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Example: ¥ij | 0ij ~ Pois(d¥;), 045 = pij, log(pss) = nij



Imputation using expectation maximization

Model specification

Yij | %ij, ¢ ~ EF (945, 0), pi; =0 (Pi5), vi; = ob" (¥i),
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Example: ¥ij | 0ij ~ Pois(d¥;), 045 = pij, log(pss) = nij
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Scalability for Poisson likelihood

Setting Ant.m?,d=25)
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Single cell Proteomics: Leduc data

» 1508 cells from two cell lines: melanoma and monocytes
» 4435 peptides, 61.8% missing values
 TMT-multiplexing = up to 14 cells/MS-run - 142 run effects

* Change Liquid Chromatography column = LC batch effect

GMF Baitch

Cell type:

* Melanoma A
* Melanoma B
* Monocyte

LC-batch:

= Batch 1
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Model Selection via Cross-Validation
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sgdGMF/omicsGMF package

A new R package for stochastic gradient descent estimation of generalized matrix factorization
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