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Biologist...

Sample



.. and Microscope Operator




Results!




Now what?




Files

Image-1.tiff



Computer User




External Hard Disks

e Portable?
e Convenient?
e Problem solved?
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e Broken
e |ost
e Qverwritten







* Protect Against
— Accidental Deletion
— Malicious Viruses
— Broken External Disk
— Filesystem Failures

ssmsl ° Managed by Experts
Rl |+ OUCS offer personal
Y backups for all (limited
by data volume)



Centralized File Systems

* Reliable
 Network Availability

 Managed by Experts




Organization - Hierarchy

IZIIIIIIIII] [0][#4?;?? Q. ¢ MethOdlcaI

Name A | Date Modified

2012 Today, 11:51 1
Ta * Organized

¥ [ Experimentl

[# Image-1.tiff Today, 11:50
[# Image-2.tiff Today, 11:50
» [ ] Experiment2 Today, 11:50

> W 2013 Today, 11:50

1 of 6 selected, 21.36 GB available




Data linked directly to metadata

¥ DEVICES
- Macintosh HD

¥ SHARED
@ Andreas Gero
|| Aaqua
A Ashley Kingsborough'...
& Benjamin's MacBook Pro
@ bioc0984's remote de...
bioc3027_ClairesMac
4 Bioch2111

@ All..

¥ PLACES
£% Dropbox
Desktop
ﬁj douglas
y\‘ Applications
@ Documents
5 Downloads
@] Pictures
&g 8T

ﬁ MacPro

¥ SEARCH FOR
oda

<>

Name Date Modified

¥ [ 2012 Yesterday, 11:51
¥ [ Experimentl Today, 10:01

¢ graeme020710_GLScy3_sqdGFPO1_2_R3D_D3D_Other_Encoded_Information.dv Yesterday, 11:50

@ graeme020710_GLScy3_sqdGFPO1_2_R3D_D3D.dv Yesterday, 11:50

» (] Experiment2 Yesterday, 11:50
> (@3 2013 Yesterday, 11:50

————————mM—m———————————— ) IR




General Problems

 What if you want to
share your data with
others?




General Problems

 What if your G0

=Ezl=]  [(o](&](2] a

organizational hierarchy - a=:

] Experimentl

. . ? ¢ graeme 020710_GLScy3_sqdGFP01_2_R3D_D3D_Other_Encoded_Information.dv
begins to get unwieldy: " raeme020710_CLScy3_sadGFPO1_2_R3D_D3D A
] Cropped

¢ graeme020710_GLScy3_sqdGFP0O1_2_R3D_D3D_Deconvolution.dv

L] L ] D d
o D a ta d u p I I Ca tl O n a n d re - - “en:::me020710_GLScy3_squFP01_2_R3D_D3D_Deconvo|ution.dv

duplication and re- o
duplication and re...

10 items, 20.97 GB available




General Problems

* What if you're on the
other side of the world
from your data

— Microscopy pixel data is
BIG!

— What about just

metadata? /




.o OME

https://www.openmicroscopy.org



What is it?

Acquisition Clients Processing
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Data Visualization

0 00 Douglas Russell's Data Manager
IE® AN @& S Micron
] <
Iﬁ Projects A l 25 v [~ filter images (B2 (&6 @£ SEE *#perow »| {‘General-| Acquisition | Preview |
BLRE X2 %O & — | |workspace: 27 of 27 images H 2 s It
» &) Davis [1] " s
v &) Micron [2)
v Douglas Russell [ Dataset's details @ I
> @ TestCopyl [1] Dataset ID: 692
» @ Orphaned Images
v & Graeme Ball # Volocitylmport2
» @ Decon_Sedat [4] # Description
» (@b ImageAnalysisRequests2012 [1]
» @ SIMcheck [1]
v @ testData (6]
» 5 3D_Large [3] Annotations ®)
» G5 Colocalization (2] B Al
» B OMX_SI [7) rate @ W oo
» G Tracking (3] tag# @ None
» G5 Volocityimport [28) attachment ® E None
v a | Comments
.ptt_20120217_Me31Bgrk_stage09_ 1] ‘
| .ptt_20120217_Me31Bgrk_stage10_11]
:i .ptt_20120217_Me31Bgrk_stage10_12]
.ptt_20120217_Me31Bgrk_stage10_13] =
[&] ...ptt_20120217_Me3 1Bgrk_stage10_14] Located in &
|] ...mptt_20120217_Me31Bgrk_stage10_3]
:i .t_20120217_Me31Bgrk_stage10b_ 9]
j ...ptt_20120217_Me31Bgrk_stagel0b_7]
j ...ptt_20120217_Me31Bgrk_stage10b_8]
[%] ...rmptt_20120217_Me3 1Bgrk_stage8_4] E
j ...mptt_20120217_Me31Bgrk_stage9_6] |v
I ]
B Screens ©)
@ Attachments ©)
") Tags )
) Images ®)
5 Administration &)
[ search O !K & 4 —G——p




PLEIPE|EE W] N &3 39 Micron

Embedded Metadata

[ﬁ Projects

»

BEsRE X2 B
P

T

3 v |~filter images

Workspace: 27 of 27 images

& ® 2) GaE)A  # perrow:

| General

Acquisition ~ Preview |

[ Companion Files

» & Davis 1]
v & Micron (2]
» C Douglas Russell
v O Graeme Ball
@ Decon_Sedat [4]
@ ImageAnalysisRequests2012
‘@ SIMcheck [1]
@ testData [6]
» 55 3D_Large (3]
» Bj Colocalization (2]
» &) OMX_SI (7]
» B Tracking 3]

4vvy

» &5 Volocityimport [28]
v & Volocltylmponz (27)
tt_20120217_Me3

0120217_Me3

ptt_20120217_Me3

20120217 _| Me31
ptt_20120217_Me3

1_20120217_Me31
20120524_Me31Bg;
524_Me31Bgrk_SIL 4
0524_Me31Bgrk_SIL

4_20_2012 grkMe3lB Iocahsnw:thage mvdZ [rmptt 20120217 Me3IBgrk stagel0_11] (May 25, 2012)

[% ...120524_Me31Bgrk_
20120524_Me31Bg
[%] ...20120524_Me31Bg
=
&
£
=]
B Screens
& Attachments ®)
") Tags ©)
) Images ®
() Administration ©)

[ Original Metadata

@

SeriesMetadata

Tag

Pixel width (in microns)
Name

Pixel height (in microns)
Camera/Detector

Z step (in microns)
Objective magnification

Value

0.12764917342002743
rmptt_20120217_Me31Bgrk_stagel0_11
0.12764917342002743

Hamamatsu C9100-13

0.2

100.0

Channel #2 RFP fs
Channel #1 GFP fs

[ Microscope @)

= B
Objective
Nominal Magnification 100
Immersion oth, s
Correction Other s
Show unset fields

ﬁ GFP fs ®)
Info

Name CFP fs
Show unset fields

Detector
Model Ha
Type Ur
Show unset felds

natsu C9100-13

Exposure Time @)

[Flocn e A



Data Visualization

(NN Group: Micron [ID: 4583] 4_20_2012_grkMe31B_localisnwithage_.mvd2 [rmptt_20120524_Me31Bgrk_SIL_stage_9_2]
Bz = 4 ~? & Compression: None * ! Micron
B Image OI HH split ‘QI & Projection OI N [ General  Acquisition  Settings |
D 4 3| | 1Y a%
Live Update Min/Max Full Range Reset Saved by

Vd . 5390 23134
- i 2475 | SEm— 6538
| Advanced )

g

@ z=9(1.6pm)/16 T=1/1

x1.0




Metadata Annotations

Douglas Russell's Data Manager

4
2 = p— — —
— 2 v [~filter images Be 56 o) GaE)EA  # perrow: » [ General  Acquisition  Preview
- O & - Workspace: 3 of 3 images ] @ ! s I
v ) Davis (1) graeme020710_GLScy3_sqdGFP01_2_R3D_D3D.dv (Jun 14, 2012)
¥ Douglas Russell
v @ Course [1) [ Image's details (
v G Example Dataset 1 (3] Image ID: 23303
=] e020710_GLScy3_sqdGFPO1_2_R3D.dv
710_GL5cy3_sqdGFPO1_2 R3D_D3 / ..0710_GLScy3_sqdGFPO1_2_R3D_D3D.
~ [2]..70710_grk66cy3_sqdGFPO1_05_R3D.dv ®no SEsalE e / Description
» @ DPWRProj1 [1]
> @ proj2 [2] Tags Selection
» @ testpermissions1 [1] aﬂfrto add or remove,
P . ew Tags
> W TestProjl (2] 9 Acquired 6/14/12 12:48 PM
» @ Orphaned Images Imported 3/13/13 10:222 AM
v &) Micron [2] e""‘"‘h"*—r Sf'“‘e": Dimensions (XY) 450 x 450
v 2 Douglas Russell "5 100x fJD3D Pixel Type Unsigned 16-bit (2 byte)
o "3 10minafter " JR3D Pixels Size (XYZ) um 0.483x0.483x1.5
» @ TestCopyl (1] = h N N
<) 1hourafter z-sections/timepoints 10 x 10
» (@ Orphaned Images ¥ 1hr30after > Channels /528,617
v Graeme Ball "3 1minafter
> G Decon_Sedat (4] *S 20minafter < Annotations (
> @ ImageAnalysisRequests2012 [1] S 20x u Al
> @ SIMcheck [1] S 2minafter ) rate =@ N -
> @ testData (6] <) 30minafter ) tag® = D3DER3DE
» (@ Orphaned Images S a0minafter « - attachment @ = None
"5 45minafter &« Comments
"< Sminafter X
"< 7minafter £
P
Enter the new Tags, use comma to separate them. Located in {
New Tag: Add
Reset Accept Cancel
Z
[T > e X
B Screens )
@ Attachments ®)
") Tags O]
\/) Images @“
;ﬂ Administration ©)
[c] search © QR 8 A = — e 5 <5l

N




Metadata Search

PLEIPEE ] % oV @& | 39 Davis

= ?uummuuupuummuuug
— ettt

— S| | T
T uuuuuuuﬁuuuuuuu[

Name: 81




Region of Interest

— ————— g

v G5 Example Dataset 1 (3]
(=] ...me020710_GLScy3_sqdGFPO1_2_R3D.dv

) D20 o
~

ala! P() -
i] A [ID: 23303] graeme020710_GLScy3_sqdGFPO1_...

W DPWRPr
“mjz[za‘fq’k% x OO & \ & A

i testpern (

o TestProj © =N =
i Orphane ROI id z T | Type Text

Visi...
on [2] v 2 1 6 1 O ™
Jouglas Ru! © - 6 1 O @

b TestCop

§ orphane

iraeme Bal

W Decon_S

¥ ImageAr

¥ SIMchecl

i testData Ready.

§ Orphanéamages T

"] Show Te:

[©] Manager ., Inspector

J
2

Mum ™ O Group: Davis [ID: 23303] graeme020710_GLScy3_sqdGFP01_2_R3D_...

B ®2 EZBHE B -? & Compression: None

jimage @ [ splic )

& Projection q

a
L4

&) Davis

TqLA
B

@ 2Z=6(7.5um)/10 T=1/10




€ BIO-FORMATS

The solution for reading proprietary microscopy data
and metadata

http://loci.wisc.edu/software/bio-formats




Bio-Formats

Currently reads 127 Formats
Capable of writing several formats

Uses standard OME Data model for all data —
specifically OME-Tiff

Used in OMERO, Imagel) and many other tools



OMERO Advantages

Centralized data, but accessible from
anywhere though lightweight interfaces

Desktop (All platforms) and Web Clients
Managed by Experts

Original data always preserved

APls provided for writing customized tools

Compatible with some tools already, e.g.
lmage)



OMERO Advantages

Easier to share and collaborate with
colleagues/group leader

Searchable

Homogeneous Organization - Data is
accessible and organized even after user is

gone
Integration with analysis tools

Scripting Services - can access annotations,
ROI, pixels, etc.



Try it?

Server — Linux/Windows/Mac

Virtual Box ‘Virtual Appliance’

Clients — Linux/Windows/Mac/Web
Biochemistry and Dunn school — email me!



