Model management with Dynamo:
Membrane geometry:



we open dcm

| NON dynamo__catalogue
Catalogue View all volumes View volume Selected volume Multiselection Crop Particles mz
what's this?

How do | create a catalogue?

How to pick particles

How to extract previously clicked particles

Syntax of VolumelLists (vl files) >

Create synthetic examples

Create a synthetic catalogue
Create synthetic volume (tubular) panel.
Create synthetic volume (vesicle)

Create synthetic volume (membrane)

Using different versions of a volume to inspect and crop




| NON catalogue manager: exampleMembrane

Catalogue View all volumes Selected volume Multiselection Crop Particles Help

Preview (Load tool, explore on the fly) $E
Preview (tomoshow)
view thumbnail

Load full tomogram into tomoview .. and then
0ad omogra o slice open it with
Imod:ZaP tomoslicer
Imod:xyz
Updating volume list. Imod:slicer

Volume list updated.

Utilities to apply on a single selected object

e Sele ed araioque '

when it finishes we just
select the (only) created
tomogram.....

| label | i | index | dimensions | fileroot | defocus | apix |fouriersan

1 |unlabelled_... 1 300 300 300 tempPhanto...  NaN NaN NaN




And we generate a model of type membrane

[ JON ) slicer
Tomogram Fragment Rendering Rotation Scene BVULLIEANLIN Active model Path Anchors Local model Help
® & |3 L PrP®A " Open current model pool (0 models)
Create new model in pool
Button released on object " fastslice” eate ne ode POO oose e General
There is no pool carrently in memory. ) Oriented particles (dipole Set)
Your options: Show all models in pool -
- Explicitely create a new pool with [Model Pool]. . .
* Create a new model with [Model Pooll Hide all models in pool Vesicle
Summary of models in current pool Ellipsoidal vesicle

Marked ellipsoidal vesicle

Summary of catalogued models
Filament (crop along axis)

Select one catalogued model to load into pool Filament (crop on walls)
4 Load all catalogued models (disk) into pool (memory) Filament (crop on helical path)
Import external file as a model into pool (memory) Filament (crop on rings along path)

Cubic crystal (click on boundaries)

Clear current model pool from memory

What is this?
Il J >
4 J » 5.




We click points along the set that we are interested in covering with crop pints

00 e slicer

]Tomogram Fragment Rendering Rotation Scene Model Pool Active model Path Anchors Local model Help

R B R RO N T

Button released on object "fastslice”
Clicked: "modelPoints_mmembraneByLevels"

Clicked on r:128.014324 199.614884 204.000000, label: 14

. CLICK a point: [C] ke
Delete last clicked point: point: [C] key

[DELETE] key

Delete a point:
secondary click ,
then select delete option .




Move into another plane and keep on clicking

slicer

Tomogram Fragment Rendering Rotation

Scene

Model Pool Active model Path Anchors

Local model

Help

R B R RO N T

axis: " axes_slice"
Contrast adjusted to full range of current slice: -6.902326 1.355985
Clicked: "fastslice”

Button released on object "fastslice”




Click any interior
point to provide
a laterality reference:

[shift + C]




... and open the workflow

slicer

Tomogram Fragment Rendering Rotation

Scene

Model Pool Path Anchors Local model Help

R N RO N

Clicked: "fastslice”

Button released on object "fastslice”

Point has opened a new group (#7) inside pool model #1
Clicked: "fastslice”

Button released on object "fastslice”

|

Edit active model (#1, 124 points, "mmembraneByLevels")
Info on active model
Remove active model from pool

Update crop points (#1, currently O crop points, type "membraneByLevels")
. ep e 0O 0 O 0O eo e

Crop particles in active model.

Derive dTomogram from active model and export to workspace

Show active model
Hide active model
Label points with number

Browse around clicked positions in active model
Browse particles in active model

Save active model into catalogue (disk)
Export into file.

v Export into Matlab workspace.

3 T =T |y




[ NON ) Workflow to define crop positions on model "mmembraneByLevels"

Save

Creates equally distributed control points ‘ ‘ View

o
Lﬂ

interval between control points 20 \
# control points: 0

o ﬁ create a mesh for depiction ‘ View
\

mesh parameter (depiction) 5 H

allowed triangle max on depiction 100000 H

#Depiction triangles: 0

o ﬁ refine the depiction mesh View

subdivision steps 2 H




Update the control fine crop positions on model "mmembraneByLevels"

points
o .." Creates equally distributed control points View
L
interval between control poinjis 20
Dynamo ShOWS the # cantrol points: 142
actual number of
create a mesh for depiction View
generated equally
spaced control points e -
allowed triangle max on depiction 100000

#Depiction triangles: 0

o refine the depiction mesh View

subdivision steps 2



© @ Workflow to define crop positions on model "mmembraneByLevels"

Save ~
o -'. Creates equally distributed control points View l
- I

plot points entered by the user

interval between control points 20 plot computed control points
# control points: 142 —Tﬁ
. [ NON ) Figure 2
o & create a mesh for depiction File Edit View |Insert Tools Desktop Window Help N

mesh parameter (depiction) 5
allowed triangle max on depiction 100000
#Depiction triangles: 0

o refine the depiction mesh

subdivision steps 2

You can plot the result of each step
[secondary click on view]

The plots should update automatically
for each step correction, but NOT for
each parameter change

(Il

I

WL

I

DEde b ALOBEL- 3 0B D

Model: mmembraneByLevels




O © Workflow to define crop positions on model "mmembraneByLevels"

Save N
Deﬁne a coarse grld for distributed control points View
depiction
interval between control points 20

# control points: 142

o Iﬁ create a mesh for depiction View

mesh parameter (depiction) 5
allowed triangle max on depiction 100000
#Depiction triangles: 246

O refine the depiction mesh View

subdivision steps 2

Now we will generate with the “black triangles” a triangulation mesh
that will define a support geometry for the membrane.

We want this to be a smooth geometry, so that we will probably need to
smoothen it explicitely until it looks good



L JON

.
Workflow to define crop positions on model "mmembrang

0@

Figure 2

File Edit View

Tools Desktop Window Help El

DEgde bh AKAVDEL-3 0B @

Save

': Creates equally distributed control points

interval between control points 20

# control points: 142

create a mesh for depiction

mesh parameter (depiction) 5

allowed triangle max on depiction 100000

#Depiction triangles: 246

Model: mmembraneByLevels

View |!

plot points entered by the user

plot depiction mesh
plot surface for depiction mesh

—

refine the depiction mesh

| subdivision steps 2

View

This is still too coarse, so we need to refine it




[ ] [ ] Figure 2
File Edit View Insert Tools Desktop Window Help

DEEHS ) CROUDEAL-2 08 aD
O O Workflow t 3 del "mmer Mot mmertraryL el
Save The mesh updates >
automatically 3
o ."._ Creates equally distribyted control points
|
interval between control points 20 j
# control point§: 142 b
o & create a mesh for dipiction -F_VBW_HY
2 tion) 5
we click on [refine]  peiction 00000

Depiction triangjes: 984

fine the depiction mesh | View

1

°
1

we set one step for
subdivision

Now that we have a support geometry, we can move downwards and create actual
crop points for the table




= / Presss on cropping
o I.".|,".I Creates a mesh for cropping mesh creation
] |
mesh parameter (cropping) 10
# crop triangles: 24
: 3
© , , You can control
! refine the cropping sesh
i the numebr of
subdivision steps 1 generated trlangles
o E create final positiofis and angles for particle cropping View
# crop points: 244
1

choose the mesh
parameter for cropping.
It represents the
average distance
between particles along
the mesh that we just
defined

4
Generate the table




o

Controls

Iy
."I'|'I". Creates a mesh for cropping
| M—

mesh parameter (cropping) 10
# crop triangles: 244

View

' refine the cropping mesh

subdivision steps 1

Use the two plotting

options

E create final positions and angles for patticle cropping

# crop points: 244

= save resulting model into catalogue

execute selection

... and don’t forget to

save your work

execute all

plot table points (crop positions)
plot table points and orientations
|

View

|
00 Figure 2

~— File Edit View Insert Tools Desktop Window Help ¥

— DEde M AA0DEA-3 08B @

Model: mmembraneByLevels




Figure 1: ddbrowse: 244 tags in range 1:244

Exercise: crop the particles and show a lateral view of all of them
[ N

Desktop Window Help

GO E M- 3 0

View Insert Tools

Edit

File

o O
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