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ARC versus CRSP: Structure and

Function
ARC-L CRSP

Taatjes et al. (2002) Science 295
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Spread, ill-defined variability

3-D variance and focused classification
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3-D Varrance and Supervised
Classification: Principles
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Structure and Flexibility of Human TFIID

3D Variance and
Covariance
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Grob et al. (2006) Structure 14
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Coordinated Motions In “Breathing”
of TFIID
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Localized variability of small but significant size

Cross-Correlation of Common Lines (CCCL)




Eukaryotic Translation Initiation:
Cap-dependent and Cap-i1ndependent Pathways
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Structure of Human elF3
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inNteraction with RACV I1IRES:
The RNA 1s 1n Multiple
Conformations
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Siridechadilok et al. (2005) Science 310



Testing the Principle of CCC with
. Synthetic Data
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Comparison of Common Lines
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3D Sorting and Statistics

Number of projections | Group 1 Group 2 Group 3
Conformation 1 100 35 13
Conformation 2 41 88 19
Conformation 3 22 17 110
Assignment 61% 63% 77%

b

Number of projections | Group 1 Group 2 Group 3
Conformation 1 127 19 4
Conformation 2 7 137 6
Conformation 3 2 2 146
Assignment 93% 87% 94%

Hall et al. (2007)



inNteraction with RACV I1IRES:
The RNA 1s 1n Multiple
Conformations
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Siridechadilok et al. (2005) Science 310



Interaction

HCV-IRES

Siridechadilok et al. (2005) Science 310

with the 40S Ribosome

Christian Spahn, Kieft, Grassucci, Penc
Zhou, Doudna, and Frank (2001) Science
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Interaction with elF4G:

Model

Siridechadilok et al. (2005) Science 310



Potentially large, widespread variability
requiring ab initio separation

Orthogonal Tilt Reconstruction (OTR)

Andres Leschziner ,



RCT followed by 3D MSA

B. Sander, M_M. Golas and Holger
Stark



RCT and the “Missing Cone” problem The goal: a “90° tilt”

Random Conical Tilt Orthogonal Tilt Reconstruction
(RCT) (OTR)
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OTR Reconstruction of the Chromatin Remodeling complex RSC
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Distinct Conformations of RSC

“Open” “Closed”
Conformation Conformation

Leschziner et al. (2007) PNAS



The two major RSC conformers accommodate a nucleosome

Leschziner et al. (2007) PNAS 104 Nucleosome (PDB:1AOl; Luger et al. 1997) filtered



Maximum Likelihood
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Putting 1t all together
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How do this new reconstruction compare with the
previously published ones?

RSC RSC PBAF

(RCT) (OTR) (RCT)
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Asturias et al. (2002)
PNAS 99: 13,477
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