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Motivation

Why visualize RNA and Protein family models?

(I) Inspect (newly) constructed models

(II) Interpretation of model comparisons

(III) Teaching
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Previous work

I Sequence Alignment and Model System (SAM) - drawmodel1

Figure shows SAM-HMM visualisation, not included due to
copyright

I INFERNAL - User Guide2

Figure shows covariance model visualisation, not included due
to copyright

1Hughey, Krogh, Technical Report UCSC-CRL-95-7, 1995
2Nawrocki, Eddy, Bioinformatics, 2013 4 / 11
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HMMV - Hammerhead 1

5 / 11



HMMV - Hammerhead 1

5 / 11



HMMV - Hammerhead 1

5 / 11



HMMV - Hammerhead 1

5 / 11
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CMcompare4 results - Clan

I Explore RNA family clans3
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cmcompare Webserver

Hammerhead_HH9

52

Hammerhead_1
38

Hammerhead_3

2

Hammerhead_HH10

-2
34

1

-2

5

Hammerhead_II

-1

1

RNAlien HH9

3Gardner, Jennifer Daub, Nucleic Acids Res., 2011
4Eggenhofer, Hofacker et al., Nucleic Acid Res., 2013 7 / 11



CMcompare4 results - Clan

I Explore RNA family clans3
mc

cmcompare Webserver

Hammerhead_HH9

52

Hammerhead_1
38

Hammerhead_3

2

Hammerhead_HH10

-2
34

1

-2

5

Hammerhead_II

-1

1

RNAlien HH9

3Gardner, Jennifer Daub, Nucleic Acids Res., 2011
4Eggenhofer, Hofacker et al., Nucleic Acid Res., 2013 7 / 11



CMcompare4 results - Clan

I Explore RNA family clans3
mc

cmcompare Webserver

Hammerhead_HH9

52

Hammerhead_1
38

Hammerhead_3

2

Hammerhead_HH10

-2
34

1

-2

5

Hammerhead_II

-1

1

RNAlien HH9

3Gardner, Jennifer Daub, Nucleic Acids Res., 2011
4Eggenhofer, Hofacker et al., Nucleic Acid Res., 2013 7 / 11



CMCV - Overview
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CMCV - Secondary structure and alignment
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CMCV - Secondary structure and alignment

9 / 11



CMCV - Secondary structure and alignment
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Availibility

I Commandline Tools available via Github:
github.com/eggzilla/cmv

I Webservice:
rna.informatik.uni-freiburg.de/CMVS/

I Galaxy toolshed

I Published in Bioinformatics 2018

Questions

I Additional probabilistic models to include?

I Improvements for current visualizations?
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