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Introduction » What is RNA?

- Transcribed from DNA

- Single stranded

- Lengths up to a few
thousand nucleotides
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Image: Blausen.com staff. "Blausen gallery 2014".
Wikiversity Journal of Medicine. DOI:10.15347/wjm/2014.010.
CC BY 3.0, https://commons.wikimedia.org/
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Introduction » RNA secondary structure

- Intramolecular
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Introduction » RNA structural elements
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Introduction » RNA structural elements
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Introduction » 3D structure
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Introduction » Coarse grained 3D structure
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Introduction » Coarse grained 3D structure
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Ernwin » Building a structure
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Ernwin » Building a structure
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Ernwin » Structure sampling

! 22°. 0.45nm
Sample length and angle from known structures °
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Ernwin » Metropolis-Rosenbluth Monte Carlo

Build Model
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Ernwin » Metropolis-Rosenbluth Monte Carlo
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Ernwin » Metropolis-Rosenbluth Monte Carlo
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Projections » AFM & Cryo-EM

Sonja Petkovic et al.
RNA 2015; 21:1249-1260
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Projections » Generating 2D projections
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Projections » 2D -> 3D -> 2D

f‘. -

Sattelite Tobacco Mosaic Virus
Athavale 'SS, Gossett JJ, Bowman JC, Hud NV,
Williams LD, et al. (2013) PLoS ONE 8(1): e54384.
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Projections » 2D <- 3D <- 2D

f‘. -

Sattelite Tobacco Mosaic Virus
Athavale 'SS, Gossett JJ, Bowman JC, Hud NV,
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Projections » Our Approach

2D structure 3D model

Projection
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2D Structures:

Top: Athavale SS, Gossett JJ, Bowman JC, Hud NV, Williams LD, et al. (2013) PLoS ONE 8(1): e54384.
Bottom: Eva J. Archer; Mark A. Simpson; Nicholas J. Watts et.al. Biochemistry 2013, 52, 3182-3190.
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Projections » Comparing Projections

Rees F. Garmann et al. RNA 2015;21:877-886
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Projections » Comparing Projections
Using graph-based descriptors
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Projections » Comparing Projections
Using graph-based descriptors
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Projections » Comparing Projections

Hausdorff Distance

sup me/ d(z,y)
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sup inf d(z,y)

Problem:
Image: Rocchini/ wikipedia (CC-BY3.0) R Otat| on an d trans I atl on
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Projections » Directing our sampling
Projected Length: Angle between vectors:
a =a-cosy b=cos(m/2—vy) =

Ial IPI
Trigonometric formula:

cos (71/2 — arccos b) = V'1 — b2

Target energy:

min Y (@ §)" - (a; - a;)

qlq=1";
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Projections » Directing our sampling

A gt & Pl

SHAPE reactivity &5

Athavale SS, Gossett JJ, Bowman JC, Hud NV,
Williams LD, et al. (2013) PLoS ONE 8(1): e54384.
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Projections » Directing our sampling
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Athavale SS, Gossett JJ, Bowman JC, Hud NV,
Williams LD, et al. (2013) PLoS ONE 8(1): e54384.
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Conclusion & Outlook

- EM images help to improve
3D structure prediction

- Coarse grained structure prediction helps
Interpret EM Images

- Goal: Score match between secondary
structure and image
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