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Related Work /% %&“

e Alnabati et al.: MarkovFit

Frontiers in Molecular

Biosciences (2022) 7 :
= )
e Benchmark table Compute nteraction
scores
. ‘ J
& S
Use Markov Random
Field graph to represent
i ‘ e data =
EMDB ID PDB ID No. subunits Res. (A) Voxel size (A) Best model by RMSD among top 10 Top-scored model l
Rank RMSD (A) APS (A, °) RMSD (A) APS (A, °)
4 ™)
9108 6MEO 3 39 1.059 1 1.94 (0.42, 5.88) 1.94 (0.42, 5.88) Use Belief Propagation
13508 7PMO 3 36 1.1 1 1.64 (0.18, 7.15) 1.64 (0.18, 7.15) to exchange information
25368 7SP8 3 27 1.08 1 1.29 (0.32, 4.61) 1.29 (0.32, 4.61) [ Y
30093 6M5U 3 3.8 1.062 1 2.36 (0.17, 4.84) 2.36 (017, 4.84)
21897 BWTI 4 2.38 1.08 1 1.31 (7.78, 4.01) 1.31 (7.78, 4.01)
23827 7MGE 4 3.94 0.94 1 1.87 017, 6.2) 1.87 017, 6.2) ~ R
30614 7D8X 4 2.6 1.0825 1 1.96 (0.35, 4.86) 1.96 (0.35, 4.86) Pick top K
22417 7JPO 5 32 1.07 1 2.54 (0.36, 6.17) 2.54 (0.36, 6.17)
25426 7STE 5 2.73 0.826 1 1.74 .21, 4.17) 1.74 0.21, 4.17) b conformatlons gl

Chain Structures

No. subunits, the number of subunits in the structure; Res., reported resolution of the maps, voxel size, the size of the grid voxels of the maps. As we showed in Table 1, two results are

N\

Find candidate poses of
subunits on EM map

~

shown: the best RMSD, model among the top 10-scored models and the top-scored models.
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Method - Iterative Convolution
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Method - Enveloped Initialization




Method - Optimization Loss Function
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Method - Fit Results Clustering and Filtering
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Method - Tabular Browser for Fit Result Clusters
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Method - Spatial Browser for Fit Result Clusters
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Result - Use Case 1: Fit a single structure in sec
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Result - Use Case 1: Fit a single structure in sec

C: ChimeraX Hit rate Computing time |RMSD (ﬁ\)l
" PDB  Res , N .
Fit in Map OO © » o ™ [ B

6WTI 2.38 0.0 136.8 n/a 1503 3.8 39.7 1310 n/a 0.942 0.037

‘D DiffFit ‘ 7D8X  2.60 0.0 202.0 n/a 1960 5.2 376 1960 n/a 0984 0.014
- 7SP8 2.70 4.6 188 409 130.6 2.6 50.5 1.290 0.996 0.969 0.025
7STE 273 14.0 1104 79 806.1 12.1 66.6 1.740 0.062 0.662 0.058

_ . 7JPO 320 5.4 191.8 35.5 2507 6.7 37.2 2.540 0.017 0.922 0.015
‘G. Gain ‘ 7PMO 3.60 44.0 1954 44 3524 4.1 86.7 1.640 0.030 0.907 0.024
6M5U 3.80 0.0 105.0 n/a 1622 4.1 392 2360 n/a 0.912 0.018

_ . 6MEO 390 7.4 116.0 157 1282 32 40.1 1.940 0489 0.786 0.488
‘I\/I. I\/IarkOVFlt‘ 7MGE 3.94 4.8 123.6 258 337.6 4.3 781 1.870 0.017 0.819 0.017
High-ave 89 152.1 217 2793 5.1 528 1.850 0.268 0.878 0.077

DC: DIffFit SNL2 6.60 1.8 1632 90.7 94.6 2.0 48.0 2440 0.093 1.124 0.056
fined b 7K2V  6.60 49.0 165.6 3.4 2406 4.1 582 25290 0.338 1.323 0.338
retrined oy 7CAS 7.60 S5.8 724 13 3226 2.9 110.0 3.290 2.042 1.207 2.042
: SVHO 7.70  68.6 158.0 2.3 1147.8 14.1 813 0960 0.085 0.991 0.085
ChimeraX 6AR6 9.00 78.0 182.6 23 749 1.5 493 2200 0.123 2.617 0.117

3J1Z 13.00 138.6 172.2 1.2 644 2.0 33.0 32.330 0.396 2.612 0.388
Med-avg 65.3 152.3 169 3241 44 633 11.085 0.513 1.646 0.504
All-avg 31.51152.2 19.8] 2973 149 57.0] 5.544 0.366 1.185 ]0.248

:




Result - Use Case 2: Composite multiple structures in min




Result - Use Case 3: Identify unknown densities in‘min-hour
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Result - Use Case 3: Identify unknown densities in‘hours
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Result - Use Case 3: Identify unknown densities in‘hours

Structure CHit DHit Gain

I7TMLV6_D3 108 254 2.4%
ITM317_D1 127 240 1.9%

DomainFit: ~12 hours
DiffFit: ~7 minutes (103x)



Feedback

e "Quite intuitive and easy to use”

« The automatic fitting and visual inspection approach “could be a
key feature in ChimeraX that could become a standard in many

pipelines” as well as “a key implementation for a standard modeling
workflow.”
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Tool & Code

« Python command line script

o https://cxtoolshed.rbvi.ucsf.edu/

o (The server is down for maintenance now
as announced on X @UCSFChimeraX.)

e 510 downloads

DiffFit
Rapid Fitting of Molecular

Structures to a Cryo-EM
Map on GPU

17 %7 17 17 7 (0) 510 downloads




Next Steps

o Comprehensive visualization

o Deformable transformations

e Collision handling

« Splitting and splicing the
Cryo-EM map and the
structures
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Thank You!
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