Single Particle Refinement
Strategies: Resclution,
Heterogeneity and
Dynamics
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Model Bias ?
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Model Bias

How About 3-D ?

Hrie Parviches of Moipe.
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How Do we Stop This ?

(In EMAM) use classiver>3 for a few rounds
Abways refine from multple starting models
{note - you can shrink the data first)

if the results are not effectively the same, try to
establish which one is correct by looking at self
consistency of projections/class-averages

Compare with results of 2D analysis

Refine from Gaussian Ellipsoid




iteration 2




Measures of Similarity







Measures of Similarity

® Correlation coefficlent
®* Variance (equivalent)
® Phase Residual

® FSC

¢ Mutual Information

* ate...




One Answer ...

®* Wiener filter particle

® Filter reference to match

®* MNormalize reference density to particle
® Calculate variance




Resolution

Data Collected 2005

Mative, unfiganded GroEL, no ATRADP [7)

JECL I0005FF (Yoshi-sorle) at LHe temp

& microscopy sasions, Film

B25 micragraphs, Mikan 5000 @ 6.35 jim scan step
60k mag — 1.06 Adphe

135 micragraphs used — 20,40| particles

Dhasfiis 1.2 — 2.2 pam
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How much can we getat 4 A ?




Sequence Based Secondary
Structure Prediction

Put it all together

» S5EHunmter
# lengths of halices

» Skelston
Path bersreen hel ible
8 Dtegty Mmmen et s, pow

® Sequence based Sec. Soructure Pred.

» Lengths af and rmastimem dismnces hetwesn
hielices. Redation ta primary saquence. Errars !

® MANY parmutations,

Build the Model
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GroEL Chain Trace

RMSD vs. PDB Structure

RMEDI-1): 482
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Bottom Ring C7
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Top Ring C7




Bottom Ring

(ATP Binding Site)

Top Ring
(ATP Binding Site)
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GroEL results

» ~4 A resolution
® Single particle based Co trace
® Asymmetric in solution

® | Ring like apo crystal structure

® Other ring similar to nucleotide bound
state

115 A GraEL
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Heterogeneity/
Dynamics




Produces a Mixed Population
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SR388+GroES




SR3I98+GroE5S+Mg-ATP
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2D Analysis
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2D Refinement

2D Refinement
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2D Refinement

Fatty Acid
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Can we subtract what we don't want ?

Can we subtract what we don't want ?

A lot of math =

=
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Can we subtract what we don't want ?

Can we subtract what we don't want ?

Remove One Monomer

=
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Remove One Monomer

Remove One Monomer

Remove One Monomer




Many particles

i BLF

Many Particles

40,000 GroEL -> 560,000 monomers
| 28128 with mask @ | A/pbeel
~250,000 CPU-hr for a full refinement
Multi-medel = millions of CPU-hr
Sa,

6464, 100,000 particles

Many particles
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