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MULTIVIEW LEARNING
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MULTIVIEW EMPIRICAL RISK MINIMIZATION (MV-ERM
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FACTORIZATION-BASED VS. ALIGNMENT-BASED METHODS
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STATE-OF-THE-ART METHODS AND APPLICATIONS

Multi-view Biological

Method principles Applications Data Types
Alignment-based (D) condition 1 specific functional linkage
Cancer CSF, MRI, FDG-PET;
CCA Consensus Alzheir;ler gene expression, miRNA expression,
DNA methylation

) gene expression, miRNA expression,
DCCA Consensus Cancer DNA methylation
MCCA Consensus Cancer gene expression, miRNA expression,

DNA methylation
Spinocerebellar  metabolomics, lipidomics,

RGCCA/SGCCA Consensus Ataxi .
taxia magnetic resonance spectroscopy
PLS Consensts Cancer gene expression, miRNA expression, condition 1
DNA methylation
MATCHER Both Single-cell transcriptomic levels, (B)
epigenomic levels
ManiNetCluster Both Plants gene expression
mild cognitive ~ CSF, APOE genotype,
MKL Complementary . irment MRI, FDG-PET
B . gene expression, miRNA expression,
rMKL-LPP Complementary  Cancer DNA methylation
gene expression, miRNA expression,
SNF Complementary  Cancer DNA methylation
NEMO Complementary Cancer gene expression, miRNA expression,

DNA methylation

chromatin accessibility

coupleNMF Both Single-cell gene expression, +

Factorization-based (
Cancer, gene expression,

C)
MultiNMF Both . copy number variation,
Alzbeimer DNA methylation -

GMyNMF Both Caner gene expression, miRNA expression, b

DNA methylation \
Multi-view gene expression, miRNA expression,
Spectral Clustering Both Gancer DNA methylation Va NV 2

.

gene expression, miRNA expression,

Multi-view k-means Both Cancer DNA methylation

vorA ot Sugect VA expresion DNA methylaton R L T
iClusterBaves Both Cance gene expression, miRNA expression, \- \ =3 e 3
iClusterBay neer DNA methylation | | | |

rMV-spc Consensus Cancer gene expression, PPI network f 1 t 2 f 3 tn time
Multimodal DNN Consensus mild cognitive g\ p \pp pR

impairment




SUMMARY

= provided the formal framework for categorizing current multiview learning
methods

= can also serve as a guideline for developing many new methods

= demonstrated that the biological applications of these methods are thriving and
promising because of the growing use of multiomics data

= Biological problems always involve of many diverse facets, and multiview learning
is an efficient strategy for tackling those problems.
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