Picking particles:

Decorations along a filament path



Main goal:

Pick isolated particles that:
« appear irregularly distributed decorating a filament.
* approximately share a direction relative to the reference filament.

Used tools:

« Tomogram analysis: dpreview,dslicer

« Automatic data organization: catalogue

» Creation of models: model pool, model editor

» Cropping particles from tomograms into Dynamo data folders
« Exploration of cropping geometry: dtplot

« Exploration of data folders: ddbrowse, daverage
* Quick creation of projects: Dynamo wizard




We first create a synthetic data set.

>> dpktut.decorations.tutorial('myTest');

This command creates a folder containing a volume and two tables (in Dynamo table format)

The volume represents a slightly bent filaments, with randomly distributed motives
(decorations) which are similarly oriented with relation to the filament.
All the decorations are at the same distance from the axis of the filament.

One table represents the positions of the subunits of the filament.
The second table represents the positions and orientations of the decorations.



All created files are stored in “myTest”

& total of 46 particles succesfully placed in volume of dimensions 512x512x300
[tutorial] Applying missing wedge.

Table representing the filament:

myTest/subunits.thl

Table representing the decorations:

myTest/decarations. thl

Suggestedvisualrzatromn:

figure;hold on

dtplot myTest/subunits.tbl -pf positions

dtplot myTest/decorations.thl -profile oriented positions
axis equal

Volume with filament and i1rregular decorations written in:
myTest/volume.em

to enter 1t into a catalogue and start analyzing the volume type:
dpreview('myTest/volume.em');

The tutorial gives us a suggestion on how we can visualize the geometry that it just produced.

One table models the subunits that constitute the filament: myTest/subunits.tbl
The other are the positions of the decorations: myTest/decorations.tbl
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We can average together all the particles that we have planted inside the simulated tomogram

daverage myTest/volume.em -t myTest/decorations.tbl -sidelength 64 -ws a;
dview(a);
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We can take a look onto the particles themselves with ddbrowse:

ddbrowse -d myTest/volume.em -t myTest/decorations.tbl

dynamo_data_browse

Data Table Takle+Data Projects Selection Help

selects a viewing direction

selects a sidelength to crop
each subtomogram
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Ermpty particle with tag: 2695
ou are probably cropping too close to the boundary:

290.0 252.0 235.0 Press [show] to see theparticles

Ermpty particle with tag: 2707

ou are probably cropping too close to the boundary:

286.0 265.0 296.0

Mo selectad tags in tamporary file termp_ddbrowse_selection.tags
Ma selectad tags in figure. Use [s5] [u] to select | unselact
Depiction done.

Clicked anta the axis.




Figure 2: ddbrowse: 50 tags in range 9:2707
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X view (projection) of all the particles cropped from the volume

(click on one of them to access an individual particle) —



Figure 1: ddbrowse: 50 tags in range 9:2707
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z projection view: the direction of the filament (roughly along x) varies slightly from particle to particle



& total of 46 particles succesfully placed in volume of dimensions 512x512x300
[tutorial] Applying missing wedge.

Table representing the filament:

myTest/subunits.thl

Table representing the decorations:

myTest/decarations. thl

Suggested visualization:

figure;hold on

dtplot myTest/subunits.thl -pf positions

dtplot myTest/decorations.thl -profile oriented positions

axls equal

VYolume with filament and irregular decorations written in:
myTest/volume.em

to enter 1t into a catalogue and start analyzing the volume type:
dpreview('myTest/volume.em');

If we follow the instructions we can open the preview browser onto the volume.
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Instead of sending the full tomogram to another browser that allows flexible annotation of models,
we can choose an area of interest to be sent to that browser

dynamo_preview
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Control the extent of the tomogram aread that will be sent to the main memory



Note that it is possible to save the extents of the region of interest, anticipiating future visits to this area.
By default the region extents will be saved into the catalogue that has been already defined by dpreview

dynamo_preview
Catalogue Tomogram Load (memory) Load (onthefly) Scene Model Pool Help
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Load a region from catalogue
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We invoke now tomoslice, a browser that produces oblique views and is thus specially suited
for annotations on filaments.

dynamo_preview
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dslicer shows [at first] a single slice from the fragment currently in memory.
Three ways to control the position of the current slide:

1: dragging it with the mouse

2: with the scrollwheel

3: with this slider

Tomogram  RendeNpg  Fotstion Scene Model Pool  Path  Anchors  Help  Local model
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Tomogram Rendering Fotation  Scene  Model Pool Path  Anchors Help  Local model k
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Adding the drawn snaks into the temporary model (with group label "2
Points contributed by the snake will be marked as group label 2




Tomegram Rendering Fotation  Scene  Model Pool Path  Anchors Help  Local model
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ct *fastslice”

clicked: "fastsiice”




Then, look for the other end of the filament and press [2] to create the “North” marker (blue romboid)

Tomogram  Rendering  Fotation Scene  Model Pool  Path Anchors  Help  Local model ¥
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A referecend normal cannot be defined: active corners missing.
ring rotation: active corners.

in the figure that define the carners of a slice.
g oblique viewing.
[setRotstionAxis] Mew settings for rotation of plane sbout axis.




Tomogram Rendering Fotztion Scene  Model Pool Path  Anchors  Help  Local model
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You can press [3] on the same slice to mark the extent of the area around the filament that we consider
of interest.
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e points In the figure tha
[setRotationAxis] Forcing oblique viewing.
[setRotationAxis] Mew settings for rotation of plane about axis.

cli

Button released on object "fastslice"
[s=tRotationAxis] Mew settings for rotation of plane about axis.

Then, [set plane] creates a section with the geometry of the points that you selected.



Tomogram Rendering Fotztion  Scene  Model Pool Path  Anchors Help  Local model ¥
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Eutton released on object "fastslice”

[setRotationA xis] Mew settings for rotation of plane about axis.
Refreshing for full slice.

Done.

[setRotations xis] Mew settings for rotation of plans about axis.

4 !;ﬂ |

o2 [l [ [

Now you can navigate a plane that rotates around the axis of the filament



Some views will make the visual inspection difficult.
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In such cases it is a good idea to activate echoing the image.



a better visualization can be attained
with the [echo external] option,
which echoes the depicted slice

in an external figure.

File Edit “iew Insert Tools Desktop Window Help
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Now, we first define a model to represent a coarse approximation of the central pathway of the filament.

The “model pool” i.e., the set of models contained right now in memory referring to the tomogram under
edition should be empty.

We just create a new model.

slicer

Tomogram Rendering Fotation Scene QELLEWNEHLIM Path  Anchors Help  Local model

Open current model poaol (0 models)

L dEN P D

Create new model in pool

Summary of models in current pool
Ma filament path available in mermory. Trying to creat

Filamert path defined, Summary of catalogued models
Plotting 100 poirts in current path.
Freparing to traverse 10 paints in path. Select one catalogued model to load into pool
done traversing path.

[setRotationtxis] Forcing oblique viewing.
[setRotationAxis] Mew settings far rotation of plane a

_font- | font+|

Load all catalogued models (disk) into pool (memary)

Clear current model pool from memory
What is this?




And then we can edit it to format it as the backbone of a filament

slicer
Tomogram Rendering Fotstion Scene WELBGEINEGGIN Path  Anchors  Help  Local model

(O y= | np® Open current model pool (1 models)

ve model (#1, 0 points, "mgeneral”)

larnent path defined. Info on active model
Plotting 100 pairts in current path.
Preparing ta traverss 10 points in path. Remove active model from pool
done traversing path. .
[setRotationAxis] Forcing oblique viewing. Create new model in pool
[setRotationAxis] Mew settings for rotation of plans 4l

Update crop points (#1, currently O crop points, type "general”)

Crop particles in active model.

Derive dTomogram from active model and export to workspace

Plot active model
Hide active model

Browse around clicked positions in active model.

Browse particles in active model.

Summary of models in current pool

Summary of catalogued models

Select one catalogued model to load into pool

Load all catalogued models (disk) into poal (memaory)

Sawve active model into catalogue (disk).
Sawve all pool models into catalogue

Clear current model pool from memaory

What is this?




We select the option “filament”

Editor of model properties

/0 Plot  Unplot Link objects Help u

@ ODABS R A ARA DTS

Property
marker size g
marker symbaol o . model
marker color 0.27 055 0.91 i generall .
line style = 1 i i sameQrientation
particle color b ; i dlpgleSet
particle symbol o | 2 r__ veglcle
particle sidelength 30 mesh param... Ell)(
particle sketch |... 20 |:jrr|:~.'r|t .

i ilamentWithTorsion
partlde eien L, 2 r— Update table -
particle sketch ... 2 membranaBylLevels

Property
name )y ne model class  filament
volume file clicked points 0
volume file (in a... jstorage/scic/Datajinternaljdedfdyn... table points 0
is catalogued 0 depiction me... 0
cropping me... 0
different labels 0

Modzl name in paal changed to myE ackbone
Changing type to "flament”

and it's also a good idea to change the default name to something more significative.
This name will also be used by the catalogue when you save this model.



The [C] (blue) and [N] (red) points induce a straight “path”.

Tomogram Rendering Fotztion  Scene Model Pool Path  Anchors Help  Local model k]
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available in memary. Trying to create one from [C] and [M] poirts...

We extact now sections along that path. The centers of the filament on each section are now visible.



Figure 2: Slices along the path
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you can select the center of the filament section at each section pressing [C]
Delete with the [backspace] key.

What you're clicking are the control points of a spline (a “backbone”) that will be computed later.
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Figure 2: Slices along the path
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Now that we have the controls points, we edit the model to create the “backbone”, i.e., the interpolant
that traverses all control points.

ation Scene Path  Anchors Local model

Help

Editor of model properties

Open current model pool (1 models) IO Plot Unplot Link objects Help

e model (#1, 10 points, "myBackbone")
Info on active model

Remaove active model from pool

Create new model in pool

="

siewing, Update crop points (#1, currently O crop points, type "filament")
cretationofplane 2l o5 particles in active model. o
Derive dTomogram from active model and export to workspace : marker size
Plot active model marker symbaol
Hide active model marker color 0.27 056 0.91
Browse around clicked positions in active model. line style -
Browse particles in active model, particle color b

particle symbol o
particle sidelength 20
particle sketch I... 20
particle sketch ... 2

: particle sketch ... 2
Save active model into catalogue (disk). : moeticle cleatebh o no7 nee noal

Summary of models in current poal
Summary of catalogued models

Select one catalogued model to load into pool
Load all catalogued models (disk) into pool (memary)

Save all pool models into catalogue

Clear current model pool fram memory

What is this?
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indslicer inmodel edit



Editor of model properties

dGI8 Unplot  Link objects  Help

we can check graphically how the backbone looks like.

we first inform that we want a graphical depcition in the slicer window

Backbone AR A BRSNS
Center
ControlPoints
CropMesh
Levels
Mesh

ParticlessliceZ

Points F 056 0.91
Surface

TableRaints
TableSketch

[od 2 22T
particle sketch |...
particle sketch |...

particle sketch |...
nortiels cleatelk

1

name
wolume file

volume file (in a... /storagefscic/Datafinternal/dcdfdyn...

is catalogued

Property
center
radius
subunits dz
subunits dphi
exclusion rad...
subdivision s...
mesh param...

F Update table -

Property
model class  filament
clicked points 10
table points ]
depiction me... 0
cropping me... 0
different labels 1
number of p...  1:10
number of ca... 13
number of b... 132

and then we order a plot of the backbone
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as it looks good, we just save it to disk using the catalogue link

slicer

Tomogram Rendering Fotation Scene BEBLEINEGELIN Path  Anchors Help  Local model N
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Open current model pool (1 models)

Edit active model (#1, 10 points, "myBackbone")

Info on active model
real c-urdlnates 242.06 253.73 56.97 )
Clicked on slice nurmber 10 Remove active model from pool

real coordinates 265.99 239.73 55.32 .
______________________ Create new model in pool

_____ ) . Update crop points (#1, currently O crop points, type "filament”)

obiect "fastslice Crop particles in active model,

Derive dTomogram from active model and export to workspace

Plot active model

Hide active model

Browse around clicked positions in active model.

Browse particles in active model.

Summary of models in current poal
Summary of catalogued models

Select one catalogued model to load into pool

Load all catalogued models (disk) into pool (memory)

Save all pool models into catalogue

Clear current model pool from memary

What is this?




This first filament model is intended to be used as reference for orientation of the particles that
“float” around the filament, as we assume that they are approximately equally oriented with relation to
the filament.

Thus, we need to define a new model, where we will click these particles manually.
and afterwards the previous “myBackbone” model will be linked.

Tomogram Rendering Fotation  Scene BEGGEINELEIN Psth  Anchors  Help  Local model

e HE L P® Open current model pool (1 models)
Edit active model (#1, 10 points, "myBackbone")
Info on active model

ive model from pool

Update crop points (#1, currently O crop points, type "filament")
Crop particles in active model,
Derive dTomagram from active model and export to workspace

Plot active model

Hide active model

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

Summary of models in current pool
Summary of catalogued models

Select one catalogued model to load into pool
Load all catalogued models (disk) into pool (memary)

Save active model into catalogue (disk).

Save all pool models into catalogue

Clear current model pool fram memaory

What is this?




The newly created model becomes autamtically “active”, meaning that all your intervention with Dynamo
from this point on will be referred to this model.

The points you click will be included into this model.

You can check which model is active in the modelpool menu:

modelpool: Models currently in memory

Path Anchors Help Local model Current Wolume Catalogue Catalogued models Selected Points k]

e als) 3
: Edit active model (#2, 0 points, "myParticles")

Info on active model

Trying to save the model "myEBackbone" into catalogue.

Remove active model from poal Model
"/storage/scic/Data/finternal/dcd/dynamao/mtutorials/simulateDyneins
has been written into catalogue as file:

1=l

Create new model in pool

del_adit
TetE-E Update crop points (#2, currently 0 crop peoints, type "general")

Crop particles in active model.

Derive dTomagram from active model and export to workspace

Plot active model
Hide active model

Browse around clicked positions in active maodel.
Browse particles in active model,

Summary of catalogued models

Select one catalogued model to load into pool

Load all catalogued models (disk) into pool (memory)

Save active model into catalogue (disk).

[1  myBackbone
myParticles

Save all pool models into catalogue

Clear current model pool from memory

What is this?

I Summary of models in current pool




In any case, we need to edit this model [Model Pool > Edit active model] to make it of type “general”.
By default, it was created as “filament” (the type of the previous model)

Editor of model properties

/0 Plot Unplot Link objects Help "
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_Property . g
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0.79 0.81 0.97 i -;l-:en-:er:al :
sameCrientation

particle color b
particle symbol o bdivision s...
particle sidelength 20 esh param...

particle sketch |... 20 | r ﬁlament _
particle sketch l... 2 _adions| | Update table r filamentwithTorsion
particle sketchl... 2 membraneBylLevels

morticle cleateb n70 Nnel anavl Backbone -

Property
model class  filament
clicked points 0

0

is catalogued 0
. 0
different labels 0
(1

oo 1
0

Also, it is a good idea to change the name of the model, for instance to “myParticles”



Picking manually the particles is easier visualizing them in relation to the filament.
The adviced procedure is to create a set of planes that rotate along the straight path that models the filament axis.

creates planes separated 5 degrees
from each other

\/
Press to generate the figure



You get a montage of all slices traversing the axis (with an angular interval of 5deq)

.You can click points on them

using [c].
The points get echoed in slicer 3 m\x\» ‘s o ¥ .




These points appear on the screen. You can rotate the slice to compare coincidence of points and density map.

Tomogram Rendering Fotation  Scene  Model Pool  Path  Anchors Help  Local model ¥
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... and localize visually the spots that you have missed on the first pass (intensities without a color)



Tomogram Rendering Fotation  Scene  Model Pool Path  Anchors Help  Local model
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which you can click directly in slicer (click [c] on the spot in the slice)




For this visual check, you may need to enable the transparent rendering of surfaces.

slicer

iogram ESEIRLE WVl Fotstion Scene  Model Poo

Fath Anchors Help

b painters

____________ zhuffer

v openGlL

iutton released on objact "fastslica"

licked: "fastslica"

iutton released on object "fastslice"

_font- | font+|  fonts | reset message |

activate transparency level

choose trnasparency level



What happens if we try to use the particles in this model? We could just crop them and inspect them:

Editor of model properties

/2 Plot Unplot Link objects  Help

Cropping procedure ended.

Excluded particles: 2
Found table file of canonical form found inside the
folder: temp myParticles/crop thl

the resulting data folder and table can be directly inspected with ddbrowse

In the model editor, we click the
icon for particle extraction.

start croppping

this automatically produces
a Dynamo-formatted

data folder and a Dynamo
table (with metadata).



dynamo_data_browse

Data Table Table+Data Projects Selection Help

Creating depiction for 28 tags

Mo selected tags in temporary file temp_ddbrowse_selection.tags
Mo selected tags in figure. Use [s] [u] to select § unselact
Depiction done.

Creating depiction for 22 tags

Mo selected tags in ternporary file tarmnp_ddbrowse_selection tags
Mo selected tags in figure. Use [s] [u] to select | unsalact

D epiction done.

Opens a GUI to fine tune the averaging of vour selected tags
done. Press [compute average] for simplest option

... when we visualize the patrticles....



» (= Figure 1: ddbrowse: 28 tags in range 1:30
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we see that they are still oriented as they are in the tomogram.

We haven't linked the clicked particles with the reference filament yet.



so, we tell the model edito that we want to link a backbone (that we have in a file)

Editor of model properties

/0 Plot  Unplot WERUSILE

O R W AN

External backbone (values)
External surface (file)

External surface (values)

what's this?

Property

marker size
markear symbol
marker colar
line style
particla color
particla symbol

particle sidelength 30
particla skatch I...
particla skatch 1.,
particla skatch I...

mmrticls slestol -

g
a
r
none
b
o

Property

wvolume file (in a...

is catalogued

myParticles

(]
[storage/scic/Data/finternal/dcd/dyn...
o]

Property Value

exclusionrad... 1

external bac... [no backbone linked]
external surf... [no surface linked]
external tem... []

external mask []

external tem... []

4 Update table -

Property
model class  general
clicked points 30
table points 0
different labels 1
number of p... 1:30

general -




we have saved our backbone file in the catalogue, so
it should be there.

Select a catalogued model

press on [list files]

A "backbone" can be extracted from models, tables or .xyz Files.

Model Wolume

myBackbone

bingo! select it and click [0k]



A "backbone" can be extracted from models, tables or .xyz Files.

Model “olume

Converting selected model if necessary.
Extension ".omd" -> modus "omd"

press [oK]

Dynamo recognizes the linked model. Now we can go back to the model editor for myParticles



I — Geometry

In the editor, now we see that our model of isolated ] Property | value
particles has a new field for the backbonemodel —— | exclusion radius 1
that is linked to it. e e LUl /storage/scic/Data/interna
external surface [no surface linked]
external template  []
external mask []
external template  []

q] s K

- _Actions | Update table -

we renew now the table in our model....

/0 Plot Unplot Link objects  Help

.... and set explicitely the particles with orientation normal to the backbone




before cropping the particles, we can check
that the table looks ok.

Editor of model properties
Unplot Link objects Help

Levels N = E

ParticlesSliceZ

Faoints
TablePoints

TableSketch

FTURETLY | Value
rmarker size 8
marker symbaol o

T P -

indeed the particles are oriented outwards from the central axis
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other plotting option is the depiction of each
particle as a projection on z with the right orientation.
280 |
200 ]
Editor of model properties
/0 WM Unplot Link objects  Help
(53 5 Levels FANE LN e _I'_-L{' ~7 =3
ParticlesSliceZ
Foints 150 —
F TablePoints
TablesSketch \»
FTOpETLY I Value Y’

marker size g = ’

marker symbol o

marker colar r it

line style none

particle color b

particle symbal o

particle sidelength 30

particle sketch ... 20 50—

particle sketch ... 2 —

particle sketch ... 2 ||

rooprticla cleat ol AT0O A9l AaF |

EM

300 290) 240 260 280



So, we can crop again our particles, but now with the right orientations

Editor of model properties
/0 Plot Unplot Link objects  Help

Cropping procedure ended.
i Excluded particles: 2
1) set size Found table file of canonical form found inside the
folder: temp myParticles/crop.thl

2) start cropping

3) explore results



dynamo_data_browse

Data Table Table+Data Projects Selection Help N
Figure 4: ddbrowse: 28 tags in range 1:30
data temp_myParticles File Edit Wiew Insert Tools Desktop Window Help LY
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ddslider fnnt-J furlt+J reset J
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Opens a GUI to fine tune the averaging of vour selected tags B (o] (=] q 0
done. Prass [compute average] for simplest option
Creating depiction for 22 tags L ok
Ma selectad tags in tarmporary file termp_ddbrowse_selection.tags " P r %
Mo selectad tags in figure. Use [35] [u] to select | unsslact - " * ° "

Depiction done.

Creating depiction for 22 tags

Mo selectad tags in tamporary file termp_ddbrowse_selection.tags
Ma selectad tags in figure. Use [s5] [u] to select | unselact | -
D epiction done.

From the x projection view we see particles aligned in the direction of the filaments



Insert Tools

Figure 3: ddbrowse: 28 tags in range 1:30
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Figure 5: ddbrowse: 28 tags in range 1:30
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attention: the y and z views show that our manual picking hits the overall correct orientation,
but obviously in a rather coarse way.

Cesktop Window Help




so, let's try to align them. First we create an average:

dynamo_data_browse

Data Table WELMEEISEEN Frojects Selection Help

Consistency table-data
Mverage

“iew in dgallery browser
Crop a data folder
Show table with dtshow

Mo selectad tags in tampaorary file termp_ddbrowse_sslection.tags
Mo selectad tags in figure. Use [35] [u] to select | unsslact
Depiction done.

Creating depiction for 22 tags

Mo selectad tags in tamporary file termp_ddbrowse_selection.tags
Mo selectad tags in figure. Use [s] [u] to select | unselact

D epiction done.

Creating depiction for 28 tags

Mo selectad tags in tampaorary file termp_ddbrowse_sslection.tags
Mo selectad tags in figure. Use [35] [u] to select | unsslact
Depiction done.




dynamo_average_GUI
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Press to start

Result will be stored in this file




Dynamo Linker :

secondary click when the cursor is on the name of the file
opens a menu of possible actions.

[tormoshow] slice transi
[tomoshow:preload

[mask] Create a mask with this filename
olume] generic 2d manipulation and symmetry est
[chimera] open in Chimera

[chimeralinv]] invert and open in Chimera
[chimeralappend]] send into opened Chimera
[chimeralinv,append]] invert and send to Chimera
[hist_GUI] Histogram

[statistics] Mean,std....

[database] Puts in the database working area
[workspace] Load file contents in Matlab workspace
[xemacs] open in text editor xemacs

dview is a lightweight browser for subtomograms




dview: my_average.em

Dynamo: mapview
Dynamo: tomoshow
Dynamo: tomoslice
into Matlab figure
into file

into Chimera UCSF

d into Chimera UCS

.... or send into Chimera from this browser



@™ UCSF Chimera

File Select Actions Presets Tools Favorites Help

Done reading temp_viewChimera_batch_0001_inverted_d23093973.em ]



We can create a project prototype for this combination of table, data and initial average

T




The project has been created in disk.

The settings of this default project are:

« Table and data set are inherited form the average GUI

 Initial reference is the computed average

» Mask and classification mask are simple spheres.

* Fourier mask is assumed full

« Angular scannig parameters are tuned to produce a rather local search.

The Wizard GUI pops up for further operations.

You could use it to tune the project for specific needs,
although we will just use the default options.



Wizard: temp_particlesAutomaticProject
MNew project Load project  Project  Tools Subbuxing Classification Help

| temppatdesautomaticProject
(e e gl s

Opening Show Wizard.
Show Wizard opened.

You can check the numerical parameters that were generated automatically
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show general parameters

General

Filters and Symmet
Angular scanning
Shift limits
Thresholding
Classification

Cross correlation
Plugins
Convergence
System

round 1 round 2 roun
iterations 6 0 0
references 1 1 1
cone aperture 10 360 360
cone sampling 2 45 45
azymuth rotation range 5 360 360
azymuth rotation sampling 2 45 45
Particle dimensions. 60 0 0
refine 2 5 5
refine factor 2 2 2
shift limits 444 444 44
shift limiting way 2 0 0
threshold parameter 0.20 0.20 0.2
treshold modus 0 0 0




You can check the scanning geometry induced by these parameters.

Angles

Show sketch of scanning angles

Information

round 2
round 3
round 4
General round 5
: round & roundl | round2 | roun
Filters and Syr.nmet ound 7 P 6 0 0
AngUIar scanning round 8 e — 1 1 1
Shift limits cone aperture 10 360 360
Thresholding cone sampling 2 45 45
] Classification azymuth rotation range 5 360 360
= azymuth rotation sampling 2 45 45
S e— Particle dimensions, 64 0 0
[] Plugins refine 2 5 5
[0 Convergence refine factor 2 2 2
[ System shift limits 444 444 44
shift limiting way 2 0 0
threshold parametar 0.20 0.20 0.2
treshold modus 0 0 0

show general parameters

a very local search around the axial
directions coded in the initial table



Wizard: temp_myParticlesAutomaticProject

Mew project Load project Project Tools Subboxing Multireference  Classification  Help

Check
looks for inconsistencies
in the parameters

Rewind
prepares a project
to be executed again

Unfold
prepares the project
for execution

Opening Show Wizard. Run .
Show Wizard opened. executes the prOJect.

Opening Show Wizard.
show Wizard opened.

Opening Show Wizard.
Show Wizard opened.

Show
Opens the Wizard show: a panel that allows accessing the results of the alignment in diffferent graphical formats




in the Wizard: show Panel

compare the last iteration
with the provided template

choose mapview for visualization

show the plot

Wizard: show results of project "temp_myParticlesAutomaticProject”

Project Seedfiles Dataset Single particle Masks Multireference

Looking for last iteration with the average of all required references registered...
Done: (found iteration is & at 23-ul-2014 08:22:17)

Found a total of 2 files

iewing them in modus "mapview"

Done




iteration O: provided template iteration 6:

you can focus on different slices with the controls on the depiction panel
or the hotkeys ([c] for instance chooses the slice under the curso)



To see the result of the iteration in Chimera

choose the second volume

and press [Chimera]

dynamo_mapview (orthoslices)

Maore operations Comparisons
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invert the contrast

—Y—J —ZJ rows | 1
2

colurmns

v tdrot fu]
tilt S0
< x i

O Fl

— Projected slices
central 33 n-ﬂ »
thiek | 1 [4[4] 3

— Depiction

resst rafresh

~ Clicks :
e 35,54,10 e
N 111 o

distance 63.41

profile | () solid

Command "chimera" located in systeqn:
thomaicastanad/software/chimera/bin/thimera
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@ @@ UCSF Chimera

File Select Actions Presets Tools Favorites Help




we can also check the a parameters on the particles themselves

Wizard: show results of project "temp_myParticlesAutomaticProject"

Project Seed files WBE Single particle Masks Multireference

- dynamo_data_browse
| ddslider ]
Panel view Data Table Table+Data Projects Selection  Help

gallery (heawy browser)

General info

- °

Done: (found iteration is 6 at 23-ul- 2014 08:22: 1?)
Found a total of 2 files
iewing them in modus "mapview"

Inspecting tools for full data set.
Done.




Figure 3: ddbrowse: 28 tags in range 1:30

File Edit Wiew Insert Tools Desktop Window Help ™
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particles are now coherently aligned
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