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Automated acquisition
High-resolution reconstruction
Directional local resolution
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Using different EM software
packages is now like Babel’s tower
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Scipion

G SCIPION v1.1-beta (2017-04-21) Balbino

Protocols | Data

Project 10028 Ribosome_Tutorial

View |Protocols SPA =
- Protocols SPA
< Imports

[F)import movies
[F)import micrographs
[F)import particles
[F)import volumes
> more
~ Micrographs
[F) xmipp3 - optical alignment
[F) grigoriefflab - unblur
[F) grigoriefflab - summovie
[F) xmipp3 - preprocess micrographs
< @ CTF estimation
[F] grigoriefflab - ctffind
[F]xmipp3 - ctf estimation
> more
< Particles
< @ Picking
[Fleman2 - boxer
[F1xmipp3 - manual-picking (step
[F]xmipp3 - auto-picking (step 2)
[F) bsoft - particle picking
[F]appion - dogpicker
> more
b @ Extract
b @ Preprocess
> @ Filter
b @ Mask
<~ 2D
> @ Align
< O Classify
[F]xmipp3 - cl2d
[F] relion - 2D classification
> mda
> more
< 3D
P @ Initial volume
1> @ Preprocess
< ‘€ Refine
[F] relion - 3D auto-refine
[F) grigoriefflab - frealign
[F1xmipp3 - projection matching

A

~léta ZRefresh

i=steps BeBrowse EDb [JCollapse WLabels View:|Tree

# Edit (F)Copy [ Delete
pROJECE

.
-

xmipp3 - screen particles kum&?
finished

g oo
%i
)\ —
—

create subse?
finished

Summary | Methods | Output Log |

METHODS:

> xmipp3 - preprocess micrographs

The micrographs in set 164.outputMicrographs.214 have

The resulting set of micrographs is 232.outputMicrographs.278

REFERENCES:

Sorzano, et.al, Proc. of IEEE Workshop on Intelligent Signal Processing. 2009
de la Rosa-Trevin, et.al. JSB. 2013

Sorzano, et.al, Methods in Molecular Biology, 2013
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mate Scipion 1.1: Scipion box = Streaming = Facilities
Center

mJIIII
| oo |
Acquision /0
4FEl Import Movies
IIJIIII:I
l Wit
....... CTE +1
Movie alignment

Xmipp Corr, Xmipp
Opticalflow, unblu CTF Estimation

Motioncorr2, Summovie, l

Ctffind4, gCTF, Xmipp
CTF
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e hed e Need feedback ASAP
\X

OF alignment summa
finished ~] ﬁnishecrly

cias / e Report what has been
| done in the facility

~

Protocol Run: ProtMonitorSummary

’é Protocol: scipion - monitor summary Zcite @Help

Run

Run name |summary rd Comment | 4 T k y t t t
Runmode & continue Restart 2] Host [iocalhost | . raC S S em S a US’

Do aee? - ves o o 0 memory, gpu, cpu, network

Input | CTF Monitor | System Monitor | Mail settings | HTML Report |

CTF Monitor
ise Alarm if maximum defocus (A) > |40000.0
ise Alarm if minimum defocus (A) < [1000.0

se Alarm if astigmatism > (0.2

Q000

Total Logging time (min) [30000.0

e Raise alarms when
S T thresholds reached




e Automatic CTF rejection

Center

$ O | (&

el_halfplane.xmpjel_halfplane.xmpjel_halfplane.xmp
halfplane.xmpjel
halfplane xmpje

el_halfplane.xmpjel_haliplane.xmpze!_halfplane.xmpjel_halfplane.xmpjel_haliplane.xmp: ¥ r halfplane . xmg

© O (®) (& ' | &4

jel_halfplane.xmpjel_halfplane xmpgel halfpl jel_halfplane xmpjel_halfplane.xmpjel _halfplar _halfplane.xmp

@) . O

prel_halfplane xmpjel_halfplane xmpjel_halfplane xmp

&) 0O 4

_haliplane.xmpjel_halfplane xmpjel_halfplane xmp

&)

el halfplane.xmpel halfplane.xmpjel halfplane halfplane.xr | plane.xmpjel | ane.xmpjel halfplane.xmp
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imase Report

it
Project properties Runs summary
L] [ ] L]
Date: 25-07-2016 13:50:06  Name  Oupum  Number o G eneric Frole( :t | nfo an d
Project: Tails_ANA Import movies (id=652)
Scipion version: scipion-box (2016-07-28) outputMovies 1079
9352cac MotionCol id=696)
outputMovies 1079 L u
iciti xmipp3 - optical alignment (id=738)

Acquisiin S items count (movies, ct

outputMicrographs 869 ) )
Microscope Voltage: 200.0 Bri| flab mmovie (copy)
Spherical aberration: 2.7 (copy) (id=1436) M
Magnification: 73000 outputMicrographs 865
Pixel Size (A/px): 1.41 grigoriefflab - ciffind (copy) (copy) ' ' l I C rog ra p S

(1d=1472)
uuuuu TF 864
TF monitor

e Defocus U and V changes

1

e System monitor: Memory,
Swap, cpu

'~ QAT
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Processing
RFEI Lo
' Scipion Box

Center

[ Import Movies ]

Microscope [ Movie Alignment ]\

€

Monitors ]

e
[ 3D Refinement ] CTF Estimation
T —/

[ 3D Classification ] [ Particle Picking ] [ Extraction ]

T l

[ Initial Volume ]<_[ 2D Classification ]




instruct

Processine Deep consensus
Center
- T - 7%
\ feature maps featurd 'Qaps
C, ‘-, \
\ input feature maps featuce maps \\ !
\ 32x 32 28 x 28 14x 14 - N

feature extraction classification

False Negative Rate (Particles missed): 5-10%
False Positive Rate (False particles): 5-10%



diamond Submission to facility databases

ESRF ABOUT US USERS & SCIENCE INDUSTRY EDUCATION & OUTREACH JOBS

The European Synchrotron

Home —> Users & Science —> Find abeamline —> Structural biology —> How to use our beamlines — ISPyB

ISPYB

ISPYB project

The ISPyB (Information System for Protein Crystallograpl
protein crystallography experiments on synchrotron beatr
ISPYB News to BioSaxs beamlines.

The ISPyB project was a joint development between ESRF/spine g
PXWeb ESRF project.

ISPyB User Manual

PROJECT

movie streaming
finished

|

xmipp3 - optical alignment streaming
finished

|

grigoriefflab - ctffind
finished

ispyb - monitor to ISPyB
finished
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e Submission to public databases

Training

} EMPlAR Electron Microscopy Public Image Archive

EMPIAR home | Deposition | RESTAPI | FAQ | About EMPIAR

EMPIAR-10156 Quick links
& EMDB.
Volta phase plate data collection facilitates image processing -
EM structure determination
e - e iz
Y / structure determination
) onoata .ot Do . My G, N g

Hazemann I, Menétret JF, Kiaholz BP
3. Struct. Biol. (2018)

PMID: 20337113

DO 10.1016/,jsb.2018.01.003

e
e e |
. ot "

== Unaligned multi-frame micrographs of human ribosome, collected wi
Category: micrographs - multirame

Image format: TFF

No. of images or tit series: 219

Frames per image:

g et
== Image set -
=it
=
s

2
(420, 7676)
UNSIGNED BYTE e “
mowes taken i same
Tetrence needs 0 be appte Inastuctre at poten catabank n Euope
& O posassoce - M, Altroub Y, Anyango S, Amtrong OR,
— Berrslord M, Clark AR, Conroy M), Dana M,
shpande M, Gupta D, Gutmanas A, Haslam P,
o "

Browse All Files adiM,

o+ O s ssecs

hens,
Kaster

RAW
data

Json
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mesez - \Workflow visualization

@ localhost:801 - 9 Search

Github:
Scipion workflow viewer https://github.com/I2

Vestibulum id tincidunt Scipion. In lobortis P Clwe b_WO rkﬂ OW_
facilisis dignissim. Vestibulum nec pulvinar urna. .
Fusce condimentum sed tortor a consequat. viewer

Etiam id lacinia urna. Quisque id tempor metus,
at tristique est. Donec at mollis lectus, quis

. e Using
— E— E— — we b com p onents
- o s e e Easyto
S incorporate
e e Already in use

in our Facility

P - w1 v


https://github.com/I2PC/web-workflow-viewer

FAIR Data: Findable, Accessible, Interoperable, Reusable

FA' RSha rl ngo rg Q Search all of FAIRsharing m‘ Add/Claim Content Stats Login or Register
<

standards, databases, policies

FAIRsharing is here! From our first incarnation, BioSharing.org, which focussed on the life sciences, we are growing into
FAIRsharing.org, to serve users across all disciplines and support Findable, Accessible, Interoperable and Reusable (FAIR) data.

Standards T e—

OBy -

The standards in FAIRsharing are manually curated from a variety of sources, including : and the

Search Standards Q emx Search Advanced

Showing recofds 1 - 50 of 1069.

« 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 »

View as Table View as Grid

N i 29 instruct
instruct B:O image
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Scipion Facilities

Map where scipion facilities are running
54 vistas

Todos los cambios se han guardado en Drive.

® Afiadir capa &+ Compartir
(@ Obtener una vista previa

o Science For Life Laboratory
Q Centro Nacional de Biotecno...
6 Diamond Light Source
€YESRF

€ NIH-NIEHS

o National Cancer Institute - NIH
O Universidad de Umea

V' Facilities evaluating Scipion
T Estilos individuales

O Copenhagen
9 1.6.B.M.C. - Institut de généti...
0 CEITEC - Central European In...
€ IFSP Sao Paulo

€ Aarhus University

o Stanford University

o Universidad McGill

. -
instruct
Ir]tegrating
CSIC Biology

Finlandia
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o HighRes philosophy

Center

Global alignment until stable:

* You need only resolutions between 15-10 A to correctly align
« Significant alignment

Then, local alignment

« as accurate as you can, refine: /

Angles, shifts

Defocus
Scale (anisotropic)
Gray values
Remove noise “anchors’/unsignificant features: My ':I- V“'t": IS
« Reference volume should contain only smof.:s on
significant information Y ‘e

« Qutput volume only with significant features

Multiresolution optimization:

* Increase speed

« Smooth solution landscape
« Slow annealing to 5-7 A
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e Not a 2" chance

Intuitively

» Conventionally: assign ONE
orientation/classification, based on
maximum CC.

» Expectation-Maximization: calculate the

probability-weighted average over ALL
possible assignments

So instead of choosing one of two very similar options
(in terms of CC), both options are considered with
similar weights

EVERYONE
DESERVES
A SECOND
CHANCE
BUT NOT FOR
THE SAME
MISTAKE
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e Envelope correction

Center

File Display Tools Help
wm| @ SoEl & ZE Cols E Rows E “‘ all
id | enabled | comment _psdFile _xmipp_enhanced_psd _xmipp_ctfmodel_quadrantl_xmipp_ctfmodel_ha
PSD | = = =
Zdge Radial Profile [ Radial Average
1| 1
1.00
0.75
0.50
0.25
2 2
= 0.00
-0.25
Display 0.50
CTF
) Log(PSD) -0.75
3 3 ’
[JLog(Theoretical Log(PSD))
[JLog(Envelope) -1.00
[JLog(BGNoise) 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 010 0.11 0.12 0.13 0.14
[JLog(PSD) - Log(BGNoise) 1/A
4 24 Export Graphics
« i
Recalculate CTFs Micrographs
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Center

Probability

P value

Observed
size of effect

A Researcher’s
(Misguided)

Notion of Nirvana:

p < .05
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Angular distribution
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Center
MonoRes slices MonoRes slices
Slice 100 Slice 133 Slice 100 siice 133 Resolutions Histo
0 — o 3.0 0 _— 0 — 3.0
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Center

P

150@volumeAvg.mrc (150%)

File Image Advanced Help File Image Advanced Help
#'300x300 pixels; 32-bit; 352K 300x300 pixels; 32-bit; 352K

#=297, y=1686, value=-0.00 H=139, y=269, value=-0.00
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e Results B-Galactosidase

Center

X 174@relion_class001.mrc:mrc

File Image Advanced Help File Image Advanced Help
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e Results Virus

Center

219@volumeAvg.mrc

File Image  Advanced File Image Advanced Help
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e Results X

Center

& 210@postprocess_masked.mrc:mrc (150%)@peregrine.hpc.rug.nl

& 155@volumeAvg.mrc:mrc (200%)@peregrine.hpc.rug.nl

File Image Advanced Help

310x310 pixels; 32-bit; 375K 420x420 pixels; 32-bit; 689K

x=309, y=107, value=0.00
x=104, y=86, value=-0.00




instruct

2 Colorful Image Processing

Center

Clean3D (70k coords)
SUILEFIWUIN  colaplacianin' (2017-08-25) c6a8a63 oratocol

File Image Advanced Help |
S Edit (PCopy [ Delete $=Steps B Browse Db [@Collapse 372x372 pixels; 32-bit; 541K View:|Tree et i
tocols SPA =
Is SPA
nports

7)import movies
B)import micrographs
B)import particles
flimport volumes |

nore
les xmipp3 - resolution 36) xmipp3 - filter volumes (

finished finished
‘ographs

7] xmipp3 - preprocess mic

9 CTF estimation BFactorCorrected”

Help 1 . it . c i Image  Advanced Help

File Image Advanced
72x372 pixels; 32-bit; 541K

%=311, y=309, value=-0.04

FEEL =, =R =194, y=158, value=-0.01

Clean3D (60k coords)
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o s Resolution is local and directional

Center

« An anisotropic fringe pattern presents diferent resolutions
(wavelength) along different directions




gl .. Monogenic signals

Center

s(t), o(t), At) (u.a.)

Sa(0)= — 2 §(@)= — (2 §(@), 2 5(@)..... N 5(@
sal@)= ~ g7 5(@) (na*ns‘ A TR ))
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Monogenic local resolution

[

Input

Y
PF Volume

Monogenic
Amplitude

LPF Monogenic
Amplitude

Hypothesis Test

Algorithm

Noise & Energy
Estimation

_/

~
Local Resolution
Map )

Original Signal

A A VARVVIVVITTTTE

Amplitude Monogenic signal

0 50 100 150 200

Filtered Signal at 1/20 a.u.

WWW«M«}\/V\/\/\NV\MAM-MM

50 100 150 200
Amplitude Monogenic signal

A WA
l \\’\"“C(“r“" ) J

0 50 100 150 200

Filtered Signal at 1/10 a.u.

vttt b | A A\ ritestnd

5 100 150 200
Amplitude Monogenic signal

} ‘,w‘,"y A ‘,‘v. \ " 3‘1,

0 50 100 150 200

Filtered Signal at 1/5 a.u.

50 100 150 200
Amplitude Monogenic signal

0 50 100 150 200
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Directional Filtering in Fourier Space

( ) dir 1
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p. ey

/ Algorithm \

Direction generator
Direction

el ==
Map Dir 1 Map Dir 2 p D

Resolution Maps|

vy
Lowest and Highest Local Anisotropy Variance
Res. Direction Map Map

Output
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Results Proteasome 20S EMDB 6287

Resolution FSC 2.8A

High resolution present high isotropy
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