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1. Metadatais fragmented
- Lab notebooks
- Spreadsheets
- Embedded with the data

Why Bra|nSTE|\/|? - Programming scripts

The Problem with 2. Lack of standardization and insufficient documentation

p for reuse
TOday > _ - Personal language
Neuroscience Data - Lab conventions

- Implied experimental conditions

3. Data sharing has a high entry barrier and is often of
limited effectiveness
- Sharing your data is very time-consuming
- Public repositories have limited discovery functionality
- Sharing has limited impact
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* A user-friendly web-based notebook for describing day-
to-day experiments, collaborations, and data sharing

* Focused on experimental neuroscience: from behavior to
neurophysiology

* A central resource streamlining data analysis and a portal
for reuse of experimental data




Why are we
building

BrainSTEM?

Capture the Incredible
Volume of Rich and
Diverse Data
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Enhance
Reproducibility and
Discoverability

Accelerate and Lower Barriersin
Streamline Discovery Collaborations

N

ACCESSIBLE

REUSABLE

INTEROPERABLE

Align with Priorities of Make data FAIR
Funding Agencies

FINDABLE —



The Bigger Picture

BrainSTEM

An open neuroscience
data platform

Bringing together rich, %

diverse experimental data
to enable new findings,
collaboration, and discovery.
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Advantages

Discover what BrainSTEM
can do for your lab

BrainSTEM can accelerate your science, promote collaboration, extend
the lifetime of your data, and make FAIR data sharing easy.

/ —G—
f f @ User-friendly Standardized 0-{“‘) Customizable
eatures o N
Designed for ease of adoption and use. No A standardized yet, flexible, and extendable The interface can be customized to suit
E technical know-how is needed. data model. your needs.
BrainSTEM ) & &

4 N\ \
@ Collaborative ar1 | Programmable access é Relational
Granular access control enables An API provides coordination with Python, Organized data model for accuracy and
collaboration within or across labs. Matlab, and other analysis tools. easy access.
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Simplified
One central place %" collaborations

to track

experiments

Efficient entering

== Lab notes that =;__ of experimental
g -:®— can be used in =% notes & well
Benetfits to S e descrbec

experiments
researchers B

1-click public
Compliance with i metadata sharing
funding agencies Q and greater

discoverability
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k| Resources
- Consumables
- Hardware devices

S h d “ouppliers Submission process
are DE Taxonomies __»
t d d d - Species and strains
standaras an T B
- Setup types

controlled

Dissemination

vocabulary - Journals

- Publications

New entries and changes are submitted through forms.
Submitting authors can use entries right away.

Submissions must be approved by us (admin team).
Pending approvals can be monitored on the approval pages.

An email alert is sent on status changes.

R A i

Once approved, entries will appear for everyone.




We implement changes to the actual database and codebase
1. General changes to fields and options available in forms.

2. New types of modules or changes to existing ones:

- Procedures
H OW a bO Ut - Data acquisition
eXte NSIOoN Of - Manipulations
the data - Bquipment
- Subject logs
m Od el ? - Procedure logs

Also, new types of consumables, brain region atlases, and
coordinate systems.

1. Request for changes must be done in a dialog with us.
Use our GitHub Discussions to suggest features, and our

GitHub Issues to report issues and bugs.
3. This feedback is critical!




The relational data model of BrainSTEM
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STEM ¢ Personal attributes

v v
{ PrOJects Behavioral paradlgms Data storage J { Inventories Setups
v i v v
| Cohorts | { Subjects ] ~ Collections | |  Sessions
O b . e C t | ] || ) | |
J y v { , v v v
Procedures [ Subject logs | ‘ Behaviors ‘ ‘ Data acquisition ‘ ‘ Manipulations ‘ ‘ Cosumable stocks ‘ | Equipment |

level
permissions

Modules

'

Procedure logs

Object-level permissions with inheritance from users and groups through projects and personal attributes.

Groups 3 levels | users | Projects 4 levels | groups and users | Personal Attributes 4 levels | groups and users

Members Inherit project-permissions Read access to project-related subjects, Read access to personal attributes, equipment and
assigned to the group sessions, collections, and modules consumable stocks

Contributors - Create, edit, and delete related models Create, edit, and delete related models
Managers Add and remove members Add and remove members and groups Add and remove members and groups

Owners Manage group details and add Edit project details and add and remove Edit personal attribute details and add and remove
and remove managers managers managers
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AP] REST-API

Allows for both reading and writing content

API endpoints: Filters:
https://www.brainstem.org/api/*portalx/*app*/*model*/*idx/ /?filter{name }=project1
/?filter{description.icontains }=hippo
Session endpoint:
https://www.brainstem.org/api/private/stem/session/ Sorting:
/?sort[ ]=—=name
Procedure endpoint: /?sort[ ]=description
https://www.brainstem.org/api/private/modules/procedure/
Include relationships:
Private and public portals have separate authentication systems: /?include[ ]=behaviors
Public sessions: /?include[ ]=dataacquisition
https://www.brainstem.org/api/public/stem/session/
Combine query parameters:
/?filter{name }=projectl &sort[ ]=—name&include[ ]=behaviors

Documentation of APl endpoints: support.brainstem.org/api


https://support.brainstem.org/api/

APl tools for Python and Matlab

@\ MATLAB

% 0. Setup credentials:
% Email and password will be requested
get_token

% 1. Loading sessions
output1 = load_model('model’, ‘session');

% 2. Updating a session

session = outputl.sessions(1);

session.description = 'new description’;

output?2 = save_model('data’, session, ‘model’, ‘session');

% 3. Creating a new session

session = {};

session.name = 'New session85';

session.description = 'new session description';

session.projects = {'0c894095-2d16—-4bde—ad50-c33b7680417d'};

output3 = save_model(‘data’, session, 'model’, session');

% 4. Load public projects
output4 = load_model(‘model’, 'project’, 'portal’, 'public');

# 0. Setup credentials:
# Email and password will be requested
settings = Stem Settings()

# 1. Loading sessions
output1 = load_model(settings, session')

# 2. Updating a session

session = output1["sessions"][0]

session [ "description"] = 'new description'

output2 = save_model(settings, "session", data=session)

# 3. Creating a new session

session = {}

session["name"] = 'New session88'

session["description"] = 'new session description'
session["projects"] = ['e7475834-7733-48cf-9e3b—-f4f2d2d0305a']

output3 = save_model(settings, "session", data=session)

# 4. Load public projects
output4 = load_model(settings, "project", portal="public")

@ python”

API tools available at GitHub: https://qgithub.com/brainstem-org/ O

GitHub


https://github.com/brainstem-org/brainstem_matlab_api_tools/
https://github.com/brainstem-org/brainstem_matlab_api_tools/
https://github.com/brainstem-org/brainstem_matlab_api_tools/

python’ o

Jjupyter

(

pip ,
Installation

@ @ €O brainstem_api_tutorial - Colz= X +

- (] 23 colab.research.google.com/drive/IRDANJX_SLESTEeJplIW70lVLNONK4EW5S * o} S, e

cO & brainstem_api_tutorial #* & B @ 2 shee 4 Gemini @

File Edit View Insert Runtime Tools Help
Q Commands + Code + Text > Runall « Connect A

vV o Bz Om

v 0. Install the API tools

<> [ ] !pip install brainstem_python_api_tools

[ 1 from brainstem_api_tools import BrainstemClient
Jupyter notebook al -

v 1. Client Setup and Authentication

The Brainstem API client provides easy access to the Brainstem data platform. To get started, initialize the client, which will prompt you for
login credentials the first time. After successful authentication, the client will generate a token that can be saved for future use. This allows

& pip Installation

you to avoid re-entering your credentials each time.

[ 1 # When initializing client without a token
client = BrainstemClient()

v 2. Loging in with token

For convenience, you can save your authentication token to a configuration file. This allows you to quickly initialize the client in future
sessions without entering login details. Simply load the token from your saved file and pass it to the client constructor.

[ 1 token = None # Input your token here
if token:
client = BrainstemClient(token=token)
print(“Client initialized with saved token")

else:
# This will prompt for username/password if run
nrint("Na cavad +nkan faund Will naad +a laain ")

{3 Vvariables [ Terminal

API tools available at GitHub: https://github.com/brainstem-org/ GitHub



https://github.com/brainstem-org/brainstem_matlab_api_tools/
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https://github.com/brainstem-org/brainstem_matlab_api_tools/
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"-o- Global Active Projects
J=o Filter

Quickly focus on your active projects or
collaborations with a single click

Recover Deleted Entries
& Tracked Changes

Know exactly who edited what

! -

2FA + Email
Confirmation

Simultaneous
Edit Warning

:'9 Submission Approval System

Shared resources submitted by users go
through a transparent approval process.

—EE——
td

Rejected

Multitab Forms — Redesigned
with Autosave = Sidebar & Icons

| ==

Organize complex metadata in

intuitive sections and sessions with ease

i1} BrainSTEM

2025: What’'s New

A major update focused on Adoption
Collaborations, Control, and Efficiency.
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What’s Next?

* BioRxiv manuscript
* Templates for modules

* Semantic search
- "Find thalamic recordings from a sleeping animal with a
Neuropixels probe.”
- "Show subjects with an inhibitory-acting virus injections in the
Visual cortex"

e Continue enriching shared resources and schemas
* Continue outreach activities
* Incorporation of feedback from users

37 Help us with feedback, contribute schemas, or
suggest features!



Q&A
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