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° Staphylococcus Aureus

° Bacteriophage phi812
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Goals

e Facilitate management of the raw cryo-electron microscopy data
o Data annotation directly on the instrument
o Deployment of the data to the federated cloud solution
o Automated archival and publication of the raw data

e Real-time data analysis on the remote HPC resources
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Motivation

Single particle cryo-EM workflow description

micrograph (image), particle (ROI)

2D projection of a 3D object -> projection orientations not known
very low signal to noise -> large number o images

sample drift and beam induced motion during imaging
convolution with microscope point spread function

-> data intensive
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Motivation

Single particle cryo-EM workflow description

maxk
ccf,
Calculation of
systematically ccf,
y generated cef
reprojections g
ccf = :
(9,0), - ] 3 Orientation
Calculation CCf“ parameters
of 2D ccfs | ccf
3D template eS| cof
structure B 3D reconstruction
from projections
° compare experimental images to all reference projections
° assign the projection angles of the best matching reference to the
particle
calculate 3D model 2D templates ¥
° project 3D model and use it as a new reference
* fterate Low pass filtration, masking
-> computationally intensive ’
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Motivation
.

~400GB
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Motivation

3 computational nodes
Ubuntu 16.04 (64bit)
2x 16 threads

1TB SSD

128 GB RAM

4x GPU

Pre-processing cluster

1 slorage

F3 storage

Win 7 >11 PBtape_tape
EPU ~1PB discs
Tomo4 same building as microscope

part of nat. comp. grid

Win Server
SerialEM
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Proposed solution

www
Internal network

) IP filter ORCID
2 2

MICROSCOPE 1

public database

Backend storage resources

public database

local & remote operation

MICROSCOPE 2

local cloud provider cloud provider for
(“data buffer”) data archival

MICROSCOPE 3 MICROSCOPE 4 Backend
computational
resources (HPC)
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Proposed solution

Current status

Internal network

©,
2,28

MICROSCOPE 1

MICROSCOPE 2

MICROSCOPE 3 Mi
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ICROSCOPE 4

IP filter

WwWw %

ORCID )
w¢ EMPIAR

local & remote operation Backend storage resources

f-coos -

local cloud provider
(“data buffer”)

Ry
EUDAT

Backend
computational
resources (HPC)
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Proposed solution

Data cycle

Storage tier mapping
e Archive - IRODS/Phobos
e Analysis campaign - Motr / LUSTRE?

initial data e Temporary - BurstBuffer NVMe
archived
- raw data & metadata workflows product
A A analysis campaign
o - analysis intermediates
initial data feedback checkpoints temporary
I 75MB every 10s, 1TB/dataset * heavy 1/0 ~20MB
2TB/dataset
5 on-the-fly. userlowne(
150MB every 10s data processing data analysis
24-48 hours 6-24 months

30-60s per data unit
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Proposed solution

Front end

web-browser based operation
accessible directly from the instrument/microscope

secure access from outside the microscope network:

o Google
o edulD
o ORCID

instrument specific setup
Implementation of different data analysis workflows
data-model with four different components:
o the laboratory (center)
o the user (data owner)
o the sample
o the data
real-time job status
automated user notification (email)
local database of the projects
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Remote access
(admin)

> TalosArctica
> TitanKrios

Vv TalosF200C

Transfer

SPA
Tomo

> Versa3D

Operator - contact information of the person setting up the experiment

& Daniel Pinkas <daniel.pinkas@ceitec.muni.cz>
CEITEC, Masaryk University, Kamenice 5, 62500 Brno, Czech Republic

User - contact information of the data owner Same as operator

= Alzbeta Dikunova <alzbeta.dikunova@ceitec.muni.cz>
CEITEC, Masaryk University

User Type O Internal Access Route © Ciisb

External Instruct
Private Inext discovery
Eyen Direct access
Project
Sample

Rail+Rat1+Rtt103

Job
Data
path
Remove all data from the microscope after job termination

Archive data
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Summary

e automated annotation of the raw cryo-EM data
e real-time data transfer to the remote storage resources (iRODS)
e on-the-fly data analysis on the remote HPC resources

e database entry for data publication (FAIR)
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