Model management with Dynamo:
Filament geometry:



We are going to demonstrate the basic ideas and tools on synthetic data sets.

Those data sets are available through the catalogue manager, thus:

>> dcm

to start the catalogue manager:



We create a tomogram that includes tubular looking objects.

000 catalogue manager: exampleMembrane
Catalogue View all volumes View volume Selected volume Multiselection

Crop Particles W& L]
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)
Create synthetic volume (vesicle)
Create synthetic volume (membrane)

Using different versions of a volume to inspect and crop

Opening dynamo_volume_list on curre

Done opening volumelist.

A catalogue has not ben passed yet.
Please enter a catalogue name or bro

defocus
NaN NaN NaN

label | file index | dimensions | fileroot
unlabelled_... JVISYALE N 1 300 300 300 tempPhanto...

The catalogue manager will create a catalogue to archive the created tomogram
and also the models that we will create around it.



| NON ) catalogue manager: exampleTubes

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

Imod:ZaP
olume list updated. Imod:xyz

Imod:slicer
Clicking on table. No action is detined.

Tools for viewing volumes and models inside the selected catalogue.

00 o, e ad 0, e ana ode ae e ele ed araioqgue

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

| label | file | index

.. and then
open it with
tomoslicer

| dimensions | file

1 |unlabe|led_.. /Users/casdanie/dynamo/forOxford/temp_multitube.em

280 280 280 temp_




00 e slicer

T ring Rotation Scene Model Pool Active model Path Anchors Local model Help

LHRB P DA E

you might want to fix I
the contrast.

you can drag the slice
with the cursor

[ >




[ JON ) slicer

Tomogram Fragment Rendering Rotation Scene ModelPool Active model Path Anchors Local model Help

R N S RO N T

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

Button released on object "fastslice” '
4 | »
4 *
4 »
) »

We pick with [1] one of the tips of one filament. It is called ‘North’ point in the
[Anchors] Menu




f... slicer 1
Tomogram Fragment Rendering Rotation Scene Model Pool Active model Path Anchors Local model Help 1'

R N RO N

with [2] we mark a second point (called the ‘South’ point in the [Anchors] panel)



[ JON ) slicer

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

R N RO N

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

Button released on object "fastslice”

Clicked: "fastslice”
4 il »
4 »
4 »
4 J »

We can even mark a third one to select the width of a plane....



slicer

Tomogram Fragment Rendering Rotation

Scene

Model Pool Active model Path Anchors Local model Help

R N RO N

Button released on object "fastslice”

[setRotationAxis] Forcing oblique viewing.

[setRotationAxis] New settings for rotation of plane about axis.
[setRotationAxis] Forcing oblique viewir

[setRotationAxis] New settings for rotation of plane about axis.
[setRotationAxis] Forcing oblique viewir

otation axis using current values of "center" and
i *_ "north" points, and setting the angle so that the plane
embeds also point "W"

... [set a plane] for the three points we just clicked.




[ JON ) slicer

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

R B O N - |

[setRotationAxis] Forcing oblique viewing.

[setRotationAxis] New settings for rotation of plane about axis.

[setRotationAxis] Forcing oblique viewing.

[setRotationAxis] New settings for rotation of plane about axis.

[setRotationAxis] Forcing oblique viewing.

[setRotationAxis] New settings for rotation of plane about axis.

[setRotationAxis] Forcing oblique viewir .

You can rotate around
the axis with this slider




Here, we would have several options to click points that will define a backbone.

A backbone represents a “smooth” version of the path of the filament, foreseen
to encompass the case of bent filaments.

But we have to the define first a model, otherwise Dynamo will not know
what to do with the points that we define.

We choose a model type called filamentWithTorsion , which operates
creating crop points along the filament path.

slicer
cene PMVGGIARLTIM Active model Path Anchors Local model Help ¥
Open current model pool (1 models)
1 Create new model in pool ‘
Create new model in pool (choose type) > General
v ) Oriented particles (dipole Set)
ve model (| Show all models.m pool QUIFEE
Hide all models in pool Vesicle

Ellipsoidal vesicle
Marked ellipsoidal vesicle
Filament (crop along axis)

Summary of models in current pool
Summary of catalogued models

CLH

Select one catalogued model to load into pool
Load all catalogued models (disk) into pool (memory)
Import external file as a model into pool (memory)

-
N B

Save all pool models into catalogue
Put all pool models in Matlab workspace

Clear current model pool from memory

L | W

it axes

What is this?

¥

election

1

:

Filament (crop on walls)

Filament (crop on helical path)
Filament (crop on rings along path)
Cubic crystal (click on boundaries)

]
1

1
1 3



We will see how to convert the clicked points into crop points for this
particular geometry later.

By now, we have first to just create those points, so remember the basic controls

CLICK a point: [C] key

Delete last clicked point: [DELETE] key

Delete a point: secondary click , then select option

We have actually seeral options to create the points



OPTION A: click in in the plane that traverses the filament

[ JON ) slicer

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

R N RO N

CLICK a point: [C] key




OPTION B: click in transversal slice

While this will probably work for reasonably straight filaments, sometimes
the filaments are bent or appear together with many other objects and
are difficult to show a plane where you can pick all points at once.

In those cases we should generate orthogonal sections along the path.

T wp \mwwrirviwvyy

32 bin disk

Traverse path

| extract I sidelength 32

longitudinal sync 1:10:100

Auxiliary view

echo reset orthogonal

Ir



If you want to try this B) option, j

ust delete the model that we just generated:

slicer

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

|

R B R RO N T

[setRotationAxis] New settings for rotation of plane about axis.

Clicked: "fastslice"

Button released on object "fastslice”

Newly created model "mfilamentWithTorsion" of type "filamentWithTorsion" is now the active model (2).
Clicked: "fastslice"

Edit active model (#2, 5 points, "mfilamentWithTorsion")
Info on active model

Update crop points (#2, currently O crop points, type "filamentWithTorsion")
Step-by-step workflow for cropping geometry

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. >

Export into Matlab workspace. >
™= T T =




... and just recreate it...

[ JON ) slicer
Tomogram Fragment Rendering Rotation Scene RVUGLIEANLIN Active model Path Anchors Local model Help
CRC = P DA W Open current model pool (0 models)
Create new model in pool
eate ne ode 00 oose pe General
There is no pool currently in memory. ) Oriented particles (dipole Set)
Your options: Show all models in pool
* Explicitely create a new pool with [Model Pool]. A . Surface
* Create a new model with [Model Pooll. Hide all models in pool Vesicle

Ellipsoidal vesicle

Summary of models in current pool
Marked ellipsoidal vesicle

Summary of catalogued models

d e 0] alo d
Select one catalogued model to load into pool Filament (crop on walls)
ol A 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 - rystal ( )

| | | |

What is this?




[ JON ) slicer

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

R N RO N

No model is currently active.

No filament path available in memory. Trying to create one from [C] and [N] points...

Filament path defined.

Plotting 100 points in current path.

Preparing to traverse 10 points in path. .

select a size

and generate a set of orthogonal sections
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Figure 1: Slices along the path

File Edit View Insert Tools Desktop Window Help Contrast
2= g h AAVDEL- 2 0E =@
You get several
orthoslices where
the center of the filament
is totally apparent C ] - - w s &
ER »% . ts
-
- "
"

|




[ MON | Figure 13: Slices along the path
File Edit View Insert Tools Desktop Window Help Contrast ¥

NEHde h ARLODEL-2 0E D

and you click directly on the centers [in lexicographical order]



@ @ Figure 13: Slices along the path

File Edit View Insert Tools Desktop Window Help Contrast L]
%mo(g)ram Nadse h RR09EL- 3 08 nm
L d@d ,
|

|
il model Help

Info Jl
Clicked on slice number
real coordinates 199.05

Clicked on slice number - ‘
real coordinates 189.13 ‘ .

Clicked on slice number

. L )
real coordinates 182.42 1 N
Clicked on slice number ‘ q "‘
d - - -

Scene

© 3dview
limit field of view| - - - - . - .
‘ Q ‘ #
Temporary model ‘ .

updating tempor

Pool of models
' . s
Crop (zoomview) - q

32

M

*

1

}

‘.
Taizpﬂl\ i‘ |

longitudinal

Auxiliary view

echo reset | I et | 74 “ \ »

! e 0:15:180 250

0.8
- Control points ° slide slice
e size 1 snake
0.4
solid line 4 e
0.2 rot x
roty
o echo external G
a na Az ne ne L

The main window gets updated as you click on the ‘slices along the path’ window



slicer

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

R N RO N

Clicked on slice number 7

real coordinates 163.44 143.16 82.50
Clicked on slice number 8

real coordinates 156.28 132.86 65.84
Clicked on slice number 9

real coordinates 149.33 118.46 52.23
Clicked on slice number 10

|

Edit active model (#1, 10 points, "mfilamentWithTorsion")
Info on active model
Remove active model from pool

Update crop points (#1, currently O crop points, type "filamentWithTorsion")
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.
Export into Matlab workspace.

= T T =




Workflow to define crop positions on model "mfilamentWithTorsion"

Save

o create a smooth backbone View
radius 5 |
interval in backbone 2 |

# backbone points: 102

o ?ﬁ create final positions and angles for particle cropping View
subunits dz 2 \
subunits dphi 60 \

# crop points: 0
o View

E save resulting model into catalogue

Controls

execute selection execute all




LN

Workflow to define crop positions on model "mfilamentWithTorsion"

Save

create a smooth backbone

radius 5

interval in backbone 2

# backbone points: 102

View

plot points entered by the user

plot computed backbone

100

o T create final positions and angles for particle cropping View
subunits dz 2
subunits dphi 60 |
# crop points: 0 [ JON Figure 13
File Edit View Insert Tools Desktop Window Help ~
— Ddde bh AR UDEA- 2 0E @
o save resulting model into catalogue
L Model: mfilamentWithTorsion
—Controls
execute selection exe(

120 140 160
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Workflow to define crop positions on model "mfilamentWithTorsion"

Save

create a smooth backbone

\Viaw |

radius 5

| plot computed backbone

plot points entered by the user

interval in backbone 2

| >

# backbone points: 102

[ JON ) Figure 13

File Edit View Insert Tools Desktop Window Help

E create final positions and angles for particle cropping

DEde h AKR0UBDE,N-3 0E @

——

subunits dz 2
subunits dphi 60
# crop points: 0

save resulting model into catalogue

—Controls

execute selection

Model: mfilamentWithTorsion
160,
140
120,
100,

B0)
60|
40)

200

160 180 200




Workflow to define crop positions on model "mfilamentWithTorsion"

Save

View ‘

create a smooth backbone

5

radius
2

create final positions and angles for particle cropping

View }

interval in backbone
# backbone points: 102

[
1 |
4=
subunits dz 2 |
subunits dphi 60 |
# crop points: 0

View

‘ n save resulting model into catalogue

execute all

Controls

execute selection




‘ [ NON Workflow to define crop positions on model "mfilamentWithTorsion"

Save ~
o create a smooth backbone View
radius 5 l
interval in backbone 2 |
# backbone points: 102 |
o E create final positions and angles for particle cropping View

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

subunits dphi 60
# crop points: 93

subunits dz 2

[ XOX ) Figure 13 |
- - File Edit View Insert Tools Desktop Window Help E
o save resulting model into catalogue Ddde h AU RERA-2 08B a O

Model: mfilamentWithTorsion

220 -

—Controls

200

execute selection execut

We get too many points




O ® Workflow to define crop positions on model "mfilamentWithTorsion"

Save ~

o create a smooth backbone View

..and actualize [create final positions]...

interval in backbone 2

# backbone points: 102

o E create final positions and angles for particle cropping View
| | | |
subunits dz | 20 |
. . : [ JOX ) Figure 13
But |f We Change bunits dphl File Edit View Insert Tools Desktop Window Help ¥
the pa ra m ete rS. °* — Model: mfilamentWithTorsion

210 -

200 | ®
o E save resulting mod¢/l into catalogu .

3 180 -

Controls 4

execute selection

1 .the crop positions get updated ...




Don’t forget to save your work into the catalogue (= hard disk)

| NON ) Workflow to define crop positions on model "mfilamentWithTorsion"

Save ~

o create a smooth backbone View

radius 5

interval in backbone 2

# backbone points: 102

o E create final positions and angles for particle cropping View

subunits dz 20
subunits dphi 60
o ! save resulting model into catalogue View
—Controls
execute selection execute all




and we could crop particles already

[ JON ) slicer

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

L HdEELPOA T !

Edit active model (#1, 10 points, "mfilamentWithTorsion")
Info on active model
Clicked on slice number 7

real coordinates 163.44 143.16 82.50 Remove active model from pool
Clicked on slice number 8

real coordinates 156.28 132.86 65.84

Clicked on slice number 9 Update crop points (#1, currently 8 crop points, type "filamentWithTorsion")
real coordinates 149.33 118.46 52.23 .
Clicked on siice number 10 (] Step-by-step workflow for cropping geometry

opp e d e ode

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.
M d Export into Matlab workspace.

4 > = T T =




dynamo: particle extraction

select size...




dynamo: particle extraction

click here to explore the
croppedparticles...

deshnahon folder femp_mulh'rube_Par'ncles“
excluded particles : O

[ok] table_crop

Excluded part icles: O




l/ | NON dynamo_data_browse
Data Table Table+Data Projects Selection Help

data browser

Creating depiction for 8 tags

No selected tags in temporary file temp_ddbrowse_selection.tags
No selected tags in figure. Use [s] [u] to select / unselect
Depiction done.

Creating depiction for 8 tags
No selected tags in temporary file temp_ddbrowse_selection.tags

No selected tags in figure. Use [s] [u] to select / unselect




Zview X view

@ o Figure 12: ddbrowse: 8 tags in range 1:8 @ @ Figure 13: ddbrowse: 8 tags in range 1:8
File Edit View Insert Tools Desktop Window Help ~ File Edit View Insert Tools Desktop Window Help =

NDdde h RO LR«A-2 0E O Dadde b ARV EL-3 018 @O




