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AND BEYOND
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TOO MANY CRISES

1.Economic disruption

* Jobs, automation, inflation, AI ROI

2.50cial fragmentation

« Family, loneliness, addiction, attention

3.Cognitive decay

* Cheating, distraction, shallow thinking, overload

4 .Institutional erosion

* Education, academia, trust, leadership

5.Geopolitical instability

* Protectionism, supply chains, polarization, war

6.Technological disillusionment

* Corporate Al, hallucinations, burnout, complexity



Al AS A FORCE FOR GOOD

AI: best hope to address challenges, whole world benefit

Current form: still needs great improvements for full potential
* Architectures: limited, disconnected

» Need: reasoning, causality, fact-checking, transparency, fairness,
common sense, creativity, empathy, efficiency, generalizability.

Technical, societal, political, economic challenges

Humanity tackled greater challenges before, always prevailed
» Work together, deliver better world for all

e Al: our partner, not our enemy.

Al will not destroy humanity. It will lift humanity as our climbing partner



LOOKING BACK FROM 2050

1. Work as creation

* Purpose, agents, autonomy, joy

2.Education as orchestration

* Pods, motivation, mastery, peer-driven

3. AGI as collaboration

» Co-intelligence, glass-box, multi-agent, human-centered

4. Health without disease

» Prediction, prevention, personalization, longevity

5. Wealth with purpose

 Investing, stewardship, intelligence, legacy

6. Relationships with depth

« Empathy, connection, narrative, co-reflection

1. Philanthropy with intelligence

. Optimization, impact, transparency, alignment



Al FOR EDUCATION, TRAINING, RE-SKILLING

« Teams:
« Train: New members of our team, new students entering a field
» Self-driven exploration: paper stacks, Wikipedia bundles
« Al: train the next generation for the transformation of biotechnology.
« Education: Schools understaffed, teachers not qualified to identify talents, no time
* Need: lift every child to their full potential
« Enable self-driven knowledge exploration
« Al: powerful ally for teachers at all levels: research, university, secondary, primary
« Job market evolves: Al will not be an enemy; it will be a partner.
» Unblocking opportunities for personal and professional growth
* Help creative,talented, and driven individuals become more productive
» Allow entering of areas previously too challenging to tackle
» Help retrain to new professions, more, fulfilling jobs



Al: ASSISTANT, COACH, PARTNER, ALLY

« GPT-4 as personal coach, partner, assistant

« Source of inspiration, most challenging creative endeavors
* Design complex systems from scratch

« QOutline large codebases, break into parts, identify libraries, lay out design process

« Send tools to students, save months of exploration trial / error
« For my own goals and tasks:

« Break into manageable steps
« Fight writer’s block in generating early draft outhnlng ideas
« Past Saturday: eyes shining, 4 hrs w/GPT-‘ér

 Lucile: "You have found your match." § jaie ::
« | am not Iron Man, but | have found my Jar\us ‘ ‘

« Perhaps Al can be everyone’s Jarvis R
« These tools are only a few weeks old.

« Dramatic improvements ahead

« Dramatic productivity gains

* Humans not getting replaced, getting augme" P




FROM HERE TO THERE

The Transitional Roadmap

1. Personal preparation — Al fluency, habits, reflection, growth

2. Collective coordination — platiorms, governance, knowledge-sharing, trust
3. Timeline of transformation — 2025, 2035, 2045, 2050

4. Infrastructure and rituals — rituals, feedback, collaboration, sharing

5. Living the future now — mentorship, data practices, workflow evolution

Mantis as a Platform for the Pillars

1. Health insights and foresight — trajectories, biology, clustering, diagnosis

2. Wealth intelligence and leverage — investing, macro-tracking, discovery, signals
3. Relationship mapping and meaning — journaling, family, storylines, memory

4. Philanthropy optimization and action — cause-maps, ROI, funding gaps, coordination



The (non-linear) progress of Al z
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Deep, Representation Learning - > ke nguég -only interactions

» Multi-Modal Understarrdmg A Blacklbox no peeking in box

» Intuitive ‘reasoning’ > Humans left out of the loop
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The power of Maps for Physical Space Navigation

Maps give us
Landscape
Landmarks
Anchor points
Street names
Highway names
Simplification
Abstraction
Summarization
Decision making
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Educatlon MIT, EdX, AP, High-school, YouTube
=>» Multi-modal learning, interdisciplinary links
=» Match CVs, job descriptions, skill sets

Investment, Start-ups, Intellectual Property
=» Evaluate performance in context
=» Combinations of skills and products

Collaboration, Productivity, Team Progress
=» Link projects across team members
=» Within-meeting live track of productivity
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Peeking inside the brain of the machine Maybe we’re not that different after all

Participant 1 Participant 2 Participant 3
e e

nature communications

.. 4 ) ~ Article
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o 2 | contextual embeddings in natural language
' points to common geometric patterns

Ariel Goldstein®'? , Avigail Grinstein-Dabush*®, Mariano Schain®,
Haocheng Wang®, Zhuogiao Hong®, Bol iano Schain?,
d 2

30-minute po t. From these fine-
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Similarities in Brain activation maps
& LLM embeddings

Perhaps expected, we both learn from context!
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Agents

Tools
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Agent's Agora X

Agent & Team Management

L2 My Workflows (2)

Saathvik

and anant Drag
agent :?ha(
Pipeline

This is the drug discovery
agent pipeline of Saathvik
and Anant but in Mantis...

4 nodes 5 connections

Chat Workflow

@ Public
D> Active

£ Created Jul 7, 2025

Mantis X
Youtube X
Drag
Gmail to
Chat
(hackathon
example)

o
o)

Public Agents (7)

Active
Wildfire
Drag
Detector to
Chat
Report
writing
Active Wildfire Detector
Report writing
2 nodes 1 connections
Chat Workflow
@ Public
D> Active
B Created Jul 6, 2025
®  Video Drag

to
Navigator Chat

Proposing ordering of
educational videos

3 nodes 4 connections

Cache Space

2\ Public Teams (0)

®

A Menu

2

® Help &3 Refresh

L Public Workflows (6)

BioMarker Drag ®
to

Researcher Chat

Retrieves the sentence
descriptions for each of the
biomarkers in the presente...

3 nodes 2 connections

Chat Workflow

@ Public
D Active

B Created Jul 6, 2025

Summarization to

Summarizes clusters hierarchically
1 nodes 0 connections

Chat Workflow

MantisGPT x

New
Mantis Conversation

GPT

Performance

New PS ECOG

Conversation

Date of diagnosis; N/A

Date of Dx
RECENT

v Select
CHATS et

New Chat

The text "Hello t...

Next Steps:

& Orchestrator (not really)
Orchestrator (not really) (Temp)

. Custom Workflow: BioMarker
" Researcher

tolerance to
therapy and
outcomes

0-1 (higher
Status, ECOG
scale (0-5); lower
= better outcome

is worse)

relevant for
chronology, less
predictive itself

Confirm if this level of detail matches your needs.

| will expand in groups of 5-10 biomarkers at a time to keep

New Chat

Certainly! Here'...

the information manageable.

Let me know if you want to prioritize specific markers, go by
groups (labs, clinical, cytogenetics...), or continue sequentially.

Shall | proceed with the next five biomarkers?

New Chat
It appears that ...

Today, 09:59

New Chat

I'm unable to ac...

New Chat AL

| searched the s...

Analyse the next 5§

Al

to send Shift + Enter for new line

YAgentic workflows

€} Pubmed Agent
Tool (Temp) .,

An agora of

collaborating agents
Building and sharing

agent teams

Empowering agents with

tools capabilities

Sharing and re-using
teams for complex tasks

Height at fime of treatment

There is no or guiance regarding the clinical

Y

Responss Criteria - Guidelines updated by e Intemational Working Group (IWG) 2018 and 2023 for dassiication, risk stratification, and response in MOS. Key for thesapeulic response assessment and paient management,

Time of bast response

Azaciidne

Time to best response in MDS refers to the inferval between iniSato

Sarum lactate dehydrogenase (LDH) is an enzyme invoived in snen
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Versatility, Privacy, Cost Saving, Scaling to Billions of Data
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Remote Compute
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» Progressive loading of points
» Lasso,search include more points
as r:jeeded after selection is
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e A Private AWS Agentic
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Navigating custom embeddings: Images, Videos,Proteins, Drugs, Patients, Plugins
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Drugs: 250,000 molecules, graph-based (VAE),
molecules as SMILES strings, GNN-VAE for geometry

Instant Ingestions: Stock Price Monitoring,
Any information live from the internet

Proteins: KellisLab joint protein-structure-function knowledge graph model,
Protein structure 3D rendering shows latent spaces captures structure similarity

const forceAlpha = /[A-Z]/;

return smilesRegex.test (key) && forceAlpha.test (key);
b
export t renderBuilder = (key: str
t url = "https:/ i
return -

stifyContent: 'center'

Custom: Load HuggingFace embedding model,
automatically find/suggest encoders, custom plugins



Drug Development: Proteins, Drugs Targets, FDA, IND, Patents

a Multl-floor E.mAbeddlng §pace of: Drugs by Chemlcal Stcuctm:e (GNN yAE)

chemical structure (top) & target protein function (bot)
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Whole ProteomeDocking using AffinityNet and Mantis

Using multiple drug and protein

Used during inference and training

Only used during
training for clustering

representation velop higher
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v v v v
Sequence
Protein Chemical Domain Patent
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I I )
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Molecules

Drug-Target Interaction Domain Generalization

Benchmark Group evaluates ML models on predicting

drug-target interactions under realistic temporal shifts.

It tests models on unseen compounds/targets patented

in 2019-2021 after training on 2013-2018 data,

simulating real-world drug discovery.

* Realistic temporal domain shifts: Simulates real-
world drug discovery scenarios.

*  Out-of-distribution testing: Evaluates model
robustness on unseen compounds/targets.

* Standardized evaluation: Ensures fair comparison
using PCC and domain-specific validation.

Pearson Correlation Coefficient (PCC)
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Mantis: Identifying patient trajectories and subtypes
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Cell-Projected Phenotypes: heterogenelty, cell-specificity, gradations

Alzheimer cell score
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Geometric deep learning drug design: heart, cancer, Alz

Thirly years of brain imaging research has converged o define
the brain's default network—a novel and anly recenth b
appreciated brain system that participates in internal modes of
cognition. Here we [l rost observations to provide
strong evidence that the default network is a specific,
anatomically defined brain system when
individuals are not focused on the extemal emvironment.
Analysis of [N anatomy in the monkey suppors the

orce. Ty e Input: an intermelecular patch, comprised of 3D

SIPT induces the
e Gasac coordinates the atoms of two interacting molecules
%

structure of pre-training
~ graphin the latent space
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presence of an interconnacled brain system. Providing insight TR PR SAseoar

into function, the default netwark is active when individuals are Pre-aining dataset it i ot
engaged in internally focused tasks including aulobiographical » “ICLSIMGLSLAKHGE. ¥ R § | e
memory retieval, envisioning the future, and conceiving the T tomatget e \ A fac oot cronoy

n R
T g & Sty

perspectives of others. Probing the [l anztomy of the s .
network in detall reveals that it is best understood as multiple 1 "ICLSIALLSMAKLLGE.

interacting subsystems. The medial temporal lobe subsystem 2 "ICLSIMGLLALGGGA. " RS InteractNN
provides from prior experiences in the form of

mamories and associations that are the building blocks of
mental simulation. The medial prefrontal subsystem facilitates
the flexible use of this information during the construction of self-
relevant mental M@ These two subsysiems converge
on important nodes of integration including the posterior
cingulate cortex. The implications of these functional and
anatomical cbservations are discussed in relation to possible
adaptive roles of the [N 'or vsina past experiences
to plan for the future, navigate sccial interactions, and maximize
the utility of moments when we are not otherwise en i

the exl.grynal world. WeIllllcy discussing the rmgmﬁ Pre-training dataset
the default network for understanding mental disorders including X '[CL] In the past dec..”

autism, schizophrenia, and Alzheimer's disease.

SE(S;;Z:":;T:;;isage Self supervised
learning objective:

. \ 5
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i ,:hg:g,ﬁ"n Graph transformer block node prediction
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- Output: Embedding : & R
Large language models Biological language models Single-cell Al models Geometric deep learning
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Graph Feature Feed-forward
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Reasoning, interactive, user-guided, Al-powered drug design  Structure-to-Function for proteins+chemistry
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Agentic Drug Discovery
Pipelines

Drug Disct

e Target Identification Agent

A B
Y - :
Main Expression Agent Pasont AR SRR A :
P ge | infermalicn l — . 1 T | Answer
160 review Differentially Critical in other — Reasoning N, [ Reasons |
L papers exprassed? vital organs? y understanding | - |a| q K o
r ™ [ Mechanism TxAgent ToolRAG  ToolUniverse Finish tool race |
Target Validation Agent |_of drug action | N [ | 1 Therapeutic
Allliterature Analyze AD Global gene Prompt Feedback reasoning
Pathways axpression C
Drug Selection Agent Prompt: Find a combination of approved or Fiost-phase-1 clinical trial
= drugs that can treat Alzheimer’s.
inityMat OQVINA
salactivity Dacking DD safaty y . .
5 T Main Expression Agent || Target Validation Agent Drug Selection Agent

GSK3B-(Ovansertib)
-9.9 keal/mol

PTK2B-(R-348)
-7.6 kecal/mol

I will begin by searching for
cell-type-specific
mechanizsms implicated in
Alzheimer’s...

Using search_corpus...
Literature indicates that

inhibiting GSK3B could
reduce tau pathology...

Targets must be differentially
expressed.

Uszing is_diff_exp...

| have identified two potential

target genes, GSK3B and
PTK2E...

I will now proceed with their
validation.

Uszing get_module...

The targets are not pathway-
redundant.

Mow, | will check the tissue
expression

Using tissue_express...

GSK3B has an nTPM of 17.7
in heart muscle...

Mext, | need to identify
biomarkers...

Using read_literature...

For GSK3B and PTK2B,
biomarkers include...

| will now identify suitable
small molecule drugs.

Using top_10_selective...

I will now evaluate by docking
1o the protein.

Using gqvina_dock...

1. Owvansertib (phase 2)
predicted mechanism of
action: ...

2. R-348 [phase 2) predicted
mechanism of action: ...

This dual-inhibition strategy

iz expected to offera

synergistic effect by
addrezsing multiple core
pathological processes of

\Alzheimars dispase )

Drug Discovery

Target Validation Agent

Pl epers £ty

Synthesis Agent: okay, | will now compile the information for the report.

I Analysis Agent & Full Report

e ,




The road ahead: Systematic understanding in biology + work

¥
y ?

o Embeddings Disorder/
Binding sites flexibility
Function Structure
prediction prediction
/ \\Q
A\ld\'r Secondary m
k \7\ structure |
\ g W=
Protein-[Protein|DNA|RNA] interactions ' Transmembrane

regions

d

0l
< 9

!_“

Business
Impact

Core
Technologies

Key Activities

Industry

Responsible Al use cases

Policy

Generative
> Audio Fo;:‘r:':tl:lson Video i riin e
Q. function use
[ 55
[ cases
Intelligence
Architecture Structures Images

Reskilling & Training

0O
Ui

Productivity

use cases
Infrastructure

& Platforms

Trust & Oversight

Al as a discovery partner: multi-modal foundation models
Gain insights previous inaccessible to human scientists
Build rich intuition on biological + therapeutic space

Al as “Google Maps” for navigating knowledge space
Visual search + integration through millions of documents
Hierarchical interactive knowledge representation + manip.



THE ROAD AHEAD

Journey to full Al potential still long, will not easy
Challenges: technological, societal, economic, political. Uncharted territories.
Society dramatically transformed; ‘irreplaceable’ jobs changed or gone.

Opportunity: create more fulfilling jobs
Shape transition to improve human condition
More humane, nurturing, fulfilling, inclusive world

Been there before: Agricultural, Industrial Revolution
Al: natural next step in continuity of civilization
Al: natural next step in physics-biology-cognition-consciousness

Riding exponential for 1000s of years: always looks steeper nexttous =

Our future: we can build it better for all of us

Al will not destroy humanity. Instead: Raise humanity to new heights
We can each become the best version of ourselves

Al can help Humanity achieve our true humanity for all of humanity.
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