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Multiscale atomic modeling based on electron microscopy 3D map using Gaussian
mixture model

Kawabata, Takeshi
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We have developed several atomic modeling methods based on Cryo-EM 3D
density map with near-atomic resolution using Gaussian mixture model (GMM). In order to convert to
a map (or an atomic model) into a GMM with the same size, “ Gaussian-input GMM” and “ down-sampling

GMM™ methods have been invented. We also developed a new algorithm “ cave pocket” to detect an
internal hollow space in a large macromolecular complex using mathematical morphology. The method
“ masked segmentation & Fitting” has been developed to fit multiple atomic models of subunits into
a local region of 3D map.

EM



X NMR
10-20
X
2013 Yifan Cheng 3.275
3
X
5 3
X
1.5-2.5
GUI
(Gaussian Mixture Model;, GMM) 10-20
gmfit WEB Omokage
1 40
(EM
) GMM
GMM
3 4
10 20
a
10 5-10
(35 ) 3 ) « )
GMM
( gmfit )
@
(@)
ghecom
(©))
a B
a
4) gmfit

gmfit



@

(GMM) EM

GMM(Gaussian-input GMM) EM

GMM (Kawabata, 2018)
EM GMM
GMM 2018 Journal of
Structural Biology gmconvert gmfit
WEB
(@3]
Kawabata & Go (2007)
Kawabata(2010)
ghecom
Manak(2019)
(cave pocket)
(cavity)
GHECOM
PDB

2019 Biophysic and Physicobiogy

ket Cave Pocket

Poc
PDBID: 2nyd assembly=1

e=25A, Rsma

Pocket Cave Pocket
PDBID: 1c8n assembly=1

7a—-T7HERVW R4 BREHEEROEER 2y BEEFETRE S N3BoZMEHESE

Cavity

3)

GMM

(LoG: Laplacian of Gaussian)

i)



MBI N 7y AmkeRBEns: Poly-Ala/R ¥ E 7 /L THEE L L 7=
anl v o ZOER (FBAER) an v 7 ADER (URVEFL) anl v 7 ADER

ISP RBEREEDED. y-secretase DIEE B D 3DEE Y v 7 (EMD-3061) DIiFE.

(O] gmfit

gmfit

22voxels > 1gauss’ °

6.4 seconds

EMD-6643 GMM with 536 Gaussians PDB ID:5c44 GMM with 84

5123 voxels 323voxels - 1gauss 32540 atoms . Gaussians
BE~ vy 70HE BFETLOHE
LYo TIA Y RBE#ERE
GMM

GMM
(segmentation)
(fitting)
| S R: 3
S-
R- I-

(Grid-Layout)



CSS;

Combination of Single-subunit Searches
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