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DATA TYPES:

B Supported Formats
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Ratings legend and definitions
Amersham Biosciences Gel

Amira Mesh

o “ o
Amnis FlowSight b g g §
£ R H F - £ i b

Analyze 7.5 . [ ¥ g @ = g a § E

Format Extensions & = o a 5 &3 8
Andor SIF

3i SlideBook sld v x x . %
Animated PNG
Aperio AFI 3i SlideBook 7 sldy x , x x
Aperio SVS TIFF Andor Bio-Imaging N

Division (ABD) TIFF i x x x
Applied Precision CellWorX

AIM .aim L] v ¥ .
AVI (Audio Video Interleave) x x x
Axon Raw Format Alicona 3D .al3d ¥ x x x =
BD Pathway Amersham . .

Biosciences Gel gel x x x x
Becker & Hickl SPC FIFO

.am,

Becker & Hickl SPCimage Tt

Amira Mesh ‘grcy - ’ x x x x
Big Data Viewer 5 [kl

labels

Bio-Rad Gel

Amnis FlowSight cif ¥ v x x
Bio-Rad PIC
Bio-Rad SCN Analyze 7.5 A i v X x x X
Bitplane Imaris Andor SIF sif v v v " x x x x
Bruker MRI Animated PNG .png ¥ , , x x
Blie Aperio AFI afi, svs x x ,
ST Aperio SVS TIFF svs x x

Bio-Formats is a software tool for reading and writing image data using standardized, open formats. Bio-Formats is a

community driven project with a standardized application interface that supports open source analysis programs like

Imagel, CellProfiler and Icy, informatics solutions like OMERO, and commercial programs like MIATLAB.
https://www.openmicroscopy.org/bio-formats/
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DEPLOYMENT - MAINTENANCE
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* DATA MIGRATION
* GROUPS onboarded during migration
* |nstant access so that researcher wouldn’t be affected.

THANK YOU GLENCOE 111!



INTEGRATION TO MCIT SYSTEMS

Single Sign On SSO

Identification is managed by MCIT security and is the same for any system in the
NYULMC/NYUGSOM

Access is requested through the MCIT ticketing system and granted to whoever asks

Group membership is managed by the Group Owner following OMERO permissions
structure AND ExpPath with restricted Administration permissions for all its staff.

MCIT = medical center information technology



DRIVE

ExpPath data

Microscopy Core EM data

Drive access to files: when you need to use a specialized viewer,
image analysis software or share a file

DATA ACCESS

Web access to images: when you want to view from any computer,
annotate, organize, or make figures that can be traced back to the
original file.

//research-cifs.nyumc.og/omero/Expath

— |

OMERO web provides the path to the file location on your drive




DATA Management from ExpPath

Instructions for ExpPath staff / embedding imports into the

In place import using the command line interface (CLI) ’Production Pipeline’



PROBLEMS: onboarding other image producing
shared resource laboratories

Management: More staff with restricted admin permissions on the webclient, OK
Storage: Where their data lives,
Management: Command Line Import In Place for others, Problematic but solvable

Human: Convincing other Core Directors it is worth investing time



TRAINING

* 30 minute quickstarts virtually as needed
* Onboarding emails from ExpPath contain a short pdf
with some resources.
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Regular Users: Total Logins by Year

Dear Valeria,
This is X from Dr. M lab.
Thank you for helping me with setting up the Omero account a few months ago.

Recently, | took some pictures at our Microscope core facility and its too large(5-10 GB

L each) to open at our own lab computer. My lab mate Y said OMERO is really powerful to edit 33187
them if | upload them to OMERO and | should ask you for help with uploading those images.
He mentioned that | should have some code or something to successfully upload them, could
you help me with it? Thank you!
Best,
2020.0
X
e ED.E:{P.I:I 21:}1:1.[3 2022.0 ED;;EL{I 202:4.[! 21}1:5.{?

Year

Total Logins



Expansion : Transparency / Collaboration

PUBLIC USER and linking to NYU Langone Health Library
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Expansion : Transparency / Collaboration

Public-Data Users: Monthly Logins by Year
(Outliers shown in white)
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OMERO-HPC Cell Segmentation Connector
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DAPI used to idenﬁfx cells ‘
S0 e ST IMAGES IN OMERO
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Centroid_y Longe:

Bbox_ma ax_y tile_index  orig_object
11.4268(

geometry

Machine Learning Clustering, etc.




OMERO-HPC-Segmentation Connector

* Provides High Performance Computing Power to analyze large image datasets.

* Allows non-computational scientists to use available models to identify cells

* Interactive validation of segmented cells through a graphic user interface
available onsite and remotely
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TRAINING/COMMUNICATION

Going forward....



GUIDES FOR WET LAB SCIENTISTS

What Are ROIs and GeoJSON?

What is an ROl in OMERQO? What is GeoJSON?

* A Region of Interest (ROI) in OMERO marks a specific area on
& (RO1) P * GeoJSON is a standard text format for describing geometric

an image — for example: - A rectangle around a cell - A
g P € shapes. It is widely used in: - Spatial analysis tools - GIS

olygon tracing a nucleus boundary - A point marking a spot
POYE g y=APp §asp software (e.g., QGIS) - Web visualization tools - Downstream
* Each ROI can contain one or more shapes (e.g., annotations Python libraries (e.g., shapely, geopandas)

across multiple Z-planes or timepoints).
P P P ) * Why export ROIs to GeoJSON? - Enables spatial analysis

outside OMERO - Compatible with many open-source tools -
Human-readable and portable - Can be re-imported or used

to cross-reference image regions
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Shape Types Handled

OMERO Shape GeoJSON Output Notes
Polygon Polygon Points parsed from string
Rectangle Polygon Converted from x, y, w, h
Ellipse Point (center) Radii stored as properties
Point Point Direct x, y
Line LineString x1,yl - x2,y2
+ O e Info Settings ROlIs [4]
OMERO.iVIEWER TP Te el

-

freehand - Polyline
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GUIDES FOR WET AND DRY LAB SCIENTISTS

Which Script Should | Use?

Situation Use This Script

| want to see what ROIs exist on my image ROI_retrieve_ OMERO_API.py

| already know my ROI IDs and want to ROl _list_retrieve_to_geolson.py
export many

| want to check one ROI’s shape details ROl _retrieve_ OMERO_API.py

| have a CSV of 50 ROI IDs to export ROl _list_retrieve_to_geolJson.py

Important: OMERO Groups

OMERO organizes data into Groups. If an ROI belongs to a different group than your default, the scripts will handle this:
Batch script: prompts you interactively to switch groups

Interactive script: requires you to edit the group ID before running

@ Tip: If your ROIs return “not found”, the most common reason is that they belong to a different group.



GUIDES FOR WET AND DRY LAB SCIENTISTS

Connecting to OMERO

from omero.gateway import BlitzGateway
import getpass

password = getpass.getpass("Enter OMERO password: ")

conn = BlitzGateway(
“vour_username",
password,
host="omero.nyumc.org",
port=4064

)

conn.connect()

@ Security note: Your password is never stored in the script. It is entered interactively using getpass.



PRESENTATIONS FOR PRINCIPAL INVESTIGATORS

From Solo Experimentalist to Team-Based Imaging Science

Traditional imaging workflow:

 Samples prepared in the lab

* multiplexed, and live-cell imaging

* Gigabytes of data per experiment

e Al- and ML-based analysis pipelines

Single linear workflow
Biologist: Design - Acquire - Analyze

One person owns the question, the
experiment and the data.

The New Reality (Data Explosion & Complexity)

* Samples from different sources and labs

* High-content, multiplexed, and live-cell imaging
* Terabytes of data per experiment

e Al- and ML-based analysis pipelines

Collaborative, iterative workflow

Biologist €< Microscopist <> Data Scientist <>
Software Engineer <= Biologist

This is no longer something a single person can
realistically handle end-to-end.



PRESENTATIONS FOR OTHER STAKEHOLDERS IN THEIR
LANGUAGE

Tools, communication, and pipelines haven’t caught up
with team-based imaging.

We need frameworks supporting:
e|nterdisciplinary collaboration
e|ntegrated, reproducible pipelines

eFast iteration from data to biological insight
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