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Two needs in biomedical research
An iterative workflow, and data that must stay protected.

Report & Idea &
)
Visualize & Plan &
°®
Every step
Ask Al
o
| Analyze @ \ Explore &
o ®
Clean & Cohort &

01
Research is iterative

Al agents can help at each step, from idea to report.

f A Institutional boundary ﬁ

® Patient records & ® Identifiable data &
Sensitive data
Stays inside
models
@ Clinical notes & e Unpublished results &

02

Sensitive data must stay protected

Patient, identifiable and unpublished data has to remain inside
a secure institutional environment.
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What researchers need from Al tools
Existing options meet some of these needs, but not all.

Agentic Sensitive data In-house tools
Commercial agents & APIs % %
Claude Code, Codex and frontier model APIs
Institutional chatbots o
Enterprise chat with institutional privacy
Institutional LLM APIs %

Private models, but no harness: developers only
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Can one environment work across models,
and keep private work private?
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UCSF Biorouter
A single interface to local, institutional and public models.

e Agent harness

Three themes recur: treatment response, e Local
imaging markers and disability. Llama Server Gemma, Qwen & Workflows - Subagents
Ollama & Scheduling - Local compute

Find relapses in these notes

L e |Institutional
Two admissions for relapse. Each was

treated with steroids and improved vesE E i MCP
. Versa APl Azure & e Extensions
Llama Server & Versa API Bedrock & Health records - SPOKE - PubMed
Vi APIA i
| Versa API Azure & | R Br o 38 in the BAAM marketplace
Claude Code Unavailable — Your subscription API providers
G) T Claude Code Anthropic .
Codex OpenAl e Skills
Cogglecemini Replication - EHR - Model training
A9 more 129 in the BAAM marketplace
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Three design principles
Privacy, reproducibility and domain connectors.

& Private  Statin exposure, T2D cohort

How many patients with type 2
diabetes take a statin?

42 Ran CDWAgent @& UCSF data

412 patients match.

& Versa APl Azure v

| Claude Public

Only private models may
run in a private chat.

Ask Biorouter anything.. )

® Versa APl Azure &

01

Statin literature scan  Public

Find recent trials on statins
and cognition.

Q Ran LiteratureAgent

23 trials since 2020.

Ask Biorouter anything.. 4

@ Claude

Private work stays private.

Models and connections determine
whether a chat is private or public. Private
chats are routed only to private models.

Br UCSF Br site B Br site C
(P Versa APl Azure & ® Llama Server & ® Ollama &

cohort-study.yaml cohort-study.yam! cohort-study.yaml

instructions: instructions: instructions:
parameters: e 7 d parameters: e > parameters
extensions: extensions: extensions

& Private session & Private session & Private session

8 patient records & 8 Patient records & 8 Ppatient records &

02
Share workflows, not data.

A workflow records models, extensions,
prompts and skills, but not data. Each site
reruns it on its own records.

8 e B * ]

cow OMOP SPOKE Literature
& hi3 @ I

NCBI Clinical variants Single cell DepMap
@ o s #
Protein structure Chemistry Imaging Opentrons

42 Working on Clinical variants - Clinvar >

38 extensions - 129 skills in BAAM

03

& UCSF data

Biomedical connectors.

Connectors for EHR, SPOKE, literature,
omics and lab systems, installed with a
click or a sentence.
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Four ways to use Biorouter
The same agents and privacy settings in each interface.

Jupyter Biorouter as an ACP agent in JupyterLab

View History Bookmarks Profiles Tab Window Help » & @ N @ ©» % |W 8 Satoct17 9:16PM

JupyterLab

@ localhost:8888/labjtree/untitied2.chat

CLI

~ File Edit View Run Kernel Tabs Settings Help < @
m BB + c v 2 untitled2.chat x [+ % .
o : Any terminal, local or remote
08 e = [0 [ w0 o |2
 GastricB... last ";D @Biorouter how many patients are there inthe ucsf omop dataset diagnosed with multiple sclerosis?

8 gencauics 4mosgo R
- gptr yesterday
# W medop. Smoago v Code Execution: Execute Code - -
B MSAgent  18d ago T
There are 13,323 distinct patients in the UCSF OMOP dataset with a recorded multiple sclerosis diagnosis. =
Q 8 MSAgen... 18d ago
8 niw-appl... 3mo ago This count includes the standard OMOP concept for multiple sclerosis (SNOMED 24700007) and mapped descendant subtypes in condition_occurrence . It , D e S kto p ap p
™ pediatric. lastmo. reflects diagnosis records, not independently confirmed clinical cases. I
8 PleioFor... 3moago F) i t_ d_ | k GUl
‘W pleioverse 3mo ago O I n a n C I C
W sherpa_.. last mo.
™ Simonso... 4y ago L]
i SPOKEA. 18d ago
W Steps2... last mo.
- tkoi yesterday
W tkoi-ma... yesterday
M topmed... 10mo ago
™ ucsro_ sdugo Headless
- WeightL.. last mo.

8 XiningEx... 3mo ago

D example.. 18dago 4358

Served from a terminal, opened
G o nithe browser
v D untitled:

\_ Simple

1sago  39KB

No Kernel untitied2.chat (AN )
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Benchmarking the agent harness
Similar on proprietary models, more accurate on Qwen 3.5.

3 agents 3 models 6 tasks 3 runs
Codex - Claude Code - Biorouter GPT-5.4 - Sonnet 4.6 - Qwen 3.5 GWAS - scRNA-seq - SIR - PyMOL - iHS - PageRank  each combination

Codex B Claude Code B Biorouter

Accuracy Time (S) Cost (USD)
100% = — 300 $0.4
75% $0.3
200 I
50% $0.2 {
I 100 I I
25% T $0.1
W [ Nl
0% 0 $0.0 -
GPT-54 Sonnet4.6 Qwen 3.5 GPT-54 Sonnet4.6 Qwen 3.5 GPT-54  Sonnet4.6 Qwen 3.5

Mean = SE over 3 runs; all models via OpenRouter. Gu*, Bellucci* and Baranzini, under review at Bioinformatics. C Jupyterday UCSF



Veiifod HTML /Users/wanjun/Desktop/medcp_replication_ocrelizu.. @ Copy  Preview Raw
BioRouter & e . . .

o Rituximab vs ocrelizumab. Among patients with follow-up
Demo A i + 9,129 bytes 1gG.

+ Built from the aggregate results and effect estimates
+ New chat
+ Does not embed patient-level rows

¥ Corpenents o the patient-level CSV from 1,671 source rows
% Workflows Replication endpoints

@© Scheduler
- [ Endpoint Ocrelizumab Rituximab Effect
timat
Re I I C atl O n o (EEnET please also make some powerpoint slides summarizing the results estimate
£ skills Eligible MS cohort 1220 451 =
¥ Knowledge P
/2 Ran Updating the work plan - 1 result ready All-cause hospitalization 90/1220 89/451 RR 2.67
5 Built apps (7.38%) (19.73%) (2.04-
! I R lacing th K list - 1 I 3.51)
Our lab’s published s R i e T
. . Today /° Ran Starting “Load PowerPoint handling context and inspect a... - 1 result ready Hospitalization visit rate 11.69 /100 1991/ RaFe
comparison of ocrelizumab - UGCSF OMOP MSre.. » PY 00PY ot
/& Ran Load PowerPoint handling context — Check local Python ... - 1 result ready > (154
H H H [2 OMOP EHR query exam.. e il
and rItUXI mab I n M S’ reru n /2 Ran Marking “Load PowerPoint handling context and inspect a 1 result read: 188)
[2 SPOKE query session 9 9 P! - v
On U CS F E H R an d S PO KE . & Modeling workflow specs /% Ran Starting “Generate a PowerPoint summary deck from the r. 1 result ready Eggw;inzggzﬁnon-related ‘(118282024? (21/2653/0) ?IRHS)'JG
5.87
(8 Curate Nature paper dat... /2 Ran Write a Python script to build the PowerPoint... — Run the. 1 result ready )
[ Setup SPOKE-FORGE Hypogammaglobulinemia 40/907 34/348 RR 2.22
/ Ran Marking “Generate a PowerPoint summary deck from the r.... - 1 result ready <565 mgJdL among IgG- (@.41%) (977%) (143-
[& Random regression plot testad . ) 3 '44)
1~ [4 Read Outlook email
Original study o Wotingon oo -2
(4 Mitochondria presentatio...
. leateccley ) Desktop B4 o5 M1 Absolute event risks
< [3 Menopause neurodegen
Ocrelizumab N Rituximab W
(& Initial greeting 10 31/3| to navigate messages n All-cause hospitalization 735 .

Main results and figures —
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Demos: clinical applications and knowledge graphs
Using UCSF EHR data and the SPOKE knowledge graph.

T

xxxxxxxx

o1cano.

nnnnnnnnnnnnn

aaaaaaaaaaaaa

oooooooo

pemo CVD Risk Application Demo Data Integration

Cohorts from UCSF EHR, AHA PREVENT risk from EHR data Adds Cell Taxonomy markers to the SPOKE knowledge graph
alone, and an interactive app built by the agent. with SPOKE FORGE. A researcher sets the scope; the agent
Agrees with preventr (R reference); under clinician review. models and builds it.
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Biorouter Copilot
For data reachable only through a browser or clinical software.

& Cloar

Fasuts | Rocont Patints

..................

— e
Biorouter Copilot REDCap Biorouter Copilot APeX

Searches and sorts records, registers subjects, enters visit data. Opens APeX through Citrix, finds a patient by MRN, and
Secure research surveys and databases, used through the browser. reviews research studies and clinic visits.

UCSF’s Epic EHR, the clinician-facing system of record.
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Crew Beta

Lab channels
with agents.

* Channels on the lab’s own
cluster

* Agents run tasks; people
steer and share context

* Data stays on the cluster

Demo: editing a manuscript as a

team, on the lab’s Leo cluster.
Works the same on Wynton.

Home

New chat
Crew
Components
% Workflows
®© Scheduler
§8 Extensions
< Skills

¥ Knowledge

B3 Built apps

Prevent Calculat...
app:prevent-ucs...

Crew - #journal-...

Launch PREVE..

Launch PREVE...

Crew - #general

Crew - #general...

Scheduled job: ...

& Settings

& Private -

Rout
# general

# journal-cluk

| # paper-prep

a

5

AGENTS

er-prep

G

Gianmarco Bellucci ...

fa
biomedical knowledge graph, uses personalized PageRank-style propagation from genes, and
scores many biomedical node types beyond pathways, including diseases, cell types, GO terms,
and compounds.
It argues that tKOI improves on standard enrichment by incorporating effect sizes and multi-hop
graph context, and shows use cases across exposure, single-cell/cell-type, rheumatoid arthritis,
colorectal cancer, and prostate cancer datasets.

+ The package is positioned as both a computational method and an interface layer, with an R

package, web app, and tKOIAgent for Al-assisted exploration of propagated KG results.

Biggest analysis problem: the core signal uses absolute log fold change as input, so it discards
expression direction. That makes upregulated and downregulated genes contribute the same way to
propagation, which is a major interpretability issue for disease biology and drug/compound
prioritization: a compound connected to the same genes could be biologically opposite depending on
whether those genes are increased or decreased. The manuscript also treats the resulting P-
values/BH values as exploratory, but the loss of direction is the most fundamental analytical weakness.

Source: tKOI v1.15.md , shared by Wanjun Gu (@wanjun).

Sh

Your agent - Done
Read the manuscrip v > it in 3 bullet points

Your agent @gbelluc
Task: OK. Suggest 3 solutions to improve the manuscript and tell Wanjun to do them

that Wanjun shared. Summarize itin an read and Manage access

er-prep

€ Ask my agent
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E_. E Questions and feedback

Scan the code to ask a question or leave feedback on this session.

Try Biorouter biorouter.ucsf.edu
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https://biorouter.ucsf.edu/
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