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NVIDIA Is Accelerating Healthcare Breakthroughs
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NVIDIA HCLS Focuses

Tools to build next gen digital robots & agents

| R What can |
\ / help you with?

Digital Biology Digital Devices Digital Health
Early Discovery Physical Robots Physician/Patient Engagement
Clinical Development Surgical, assistive, delivery Digital humans
Labs of the Future Medical Imaging Al
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Digital Biology
NVIDIA for BioPharma




Drug Discovery Is at an Inflection Point
Computer Aided Drug Discovery Is Expanding Exponentially
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BioNeMo Accelerates Drug Discovery with Generative Al

Build foundation models | Customize SOTA models | Run optimized models
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Baseline Models
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Example Use Cases
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Customizable SOTA Generative Al Easy & Instant Access to Optimized Al Seamless & Scalable Al Microservices
Innovate faster and more competitively using your proprietary datasets Eliminate the need for building IT infrastructure, managing open source  Ultimate flexibility in experimenting and building enterprise grade
to train and finetune drug discovery workflows software, optimize for throughput generative Al workflows with GUI & API endpoints
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What is NVIDIA BioNeMo?
Build, adapt and deploy Al models for compuéatled drug discovery

Build/Adapt Deploy
//
Biomolecular Biomolecular ProteinLigand
Generation Property Prediction Docking
)
=& A 2 A 2
Optimized Al Scalable  pomainspecific Protein Protein Sing_le Cell_&
Models Training ooling Structure Binder Spatial Omics
Prediction Design
BioNeMo Framework BioNeMo NIMs
OpenSource | NVIDIA Al Enterprise Developer Program | NVIDIA Al Enterprise

NVIDIA DGX Cloud J
== k@ﬁﬁgm adWs5s ) Google Cloud ORACLE
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BioNeMoBlueprints: Generative Virtual Screening

Benefits

A Use generative Al to more
efficiently explorechemical space
to optimize molecular designs for
multiple features simultaneously

A Accelerated NIMs allow rapid
evaluation of large molecule
databases to identify better drug
candidates faster

A Test fewer molecules to identify
virtual hits, reducing the timand
cost of drug development
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Leaders In Drug Discovery & Development use NVIDIA

Amgen Deloitte Evozyne
5-100x Fc’_:lS_ter St.ructure Erediction WBPNGMO Intelligent Structural Biology Pipeline integratiBmpNeMo 167 Mutations Generated in 1 wk. usiBgpNeMo
15-100x faster training with proprietary data wiioNeMoon DGX Generated novel proteins for rare disease & climate change

Cloud
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Recursion Pharmaceuticals lambic Univ. Florida Health System

PhenomBeta: Vision transformer model targeting cellular data NeuralPlexer3D prediction of proteifiigand complexes Clinical Language Models, Synthetic Clinical Data Generation
SURT - . . . DGX SuperPod
BioHivel Supercomputer with NVIDIA DGX Takes protein structure predictions from months to minutes P

500 NVIDIA H10UensorCoré&sPUs NVIDIA A100 and A10G Tensor Core GPUs

NVIDIA



Digital Biology
NVIDIA for Genomics




Genomics Projects Will Exceed 40 Exabytes In the Next Decade

$100M 35
Our ability to sequence DNA has far outpaced
30
$10M ‘- : : : :
our ability to decipher the information it
. 20 g contains, so genomic data science will be a
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Source: https://www.genome.gov/abotgenomics/factsheets/GenomidataScience



The Al & GPtAccelerated Software Suite for Omics Analysis
Higher Accuracy, Higher Speed, Lower Cost

@ NVIDIA Al Enterprise

Increase Speed

Multi-Omics
Alignment

FGiraffe
-BWAMEM
BWAMeth
AMInimap2
FSTAR

Parabricks

Q<

OnPremise

High Accuracy
Variant Calling

DeepSomatic
DeepVariant
HHaplotypeCaller
Mutect2
STAR-usion

Single Cell
and Spatial

RAPIDSInglecell
VISTA2D
. Evo2

Geneformer

RAPIDS, MONAI, BioNeMo

@

Experiencd 35xfasteranalysis
of WGSompared toCPUonly

Reduce Cost

Up to50%lower compute cost
for WGSomparedio CPUonly

Boost Accuracy

High accuracy deep learniagd
pangenome alignment
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Higher Speed: Germline Analysis from 18 hoursStminutes
135x acceleration using RTX PRO 6000

Germline workflow runtime per whole genome
(HG002, 30x lllumina)

1000
900 B DeepVariant
15
800 B Fo2BAM
700 : : 10 mins
10 8 mins
600 i 0
Runtime 500 i : g
(mins) ’ ’ S 5
400 Y
300
0
200 4 x RTX PRO
8 x H100 6000
100
0

CPUonly 8 4
(m5.24xlarge) H100 RTX PRO 6000
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DeepSomatic: Unlock Deeper Insights of Somatic Mutations
V2¢g adidepdadate D22 3f SQa

Parabrickst ® 0 & m
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Pileup image

More read features

Quality scores

Bases
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Convolutional
Neural Network
(CNN)

Hom-ref germline somatic

Genotype

IR EE S 0.07 0.12 0.81

v

Somatic variant call

ALeverage deep learning analyze cancer samples

g A UK DRepSdmatiaa

AGain new functionality fovariant calling in

somatic data

AAccess an easy-use, acceleratedersion of

DeepSomatievith Parabricks}.3.1
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Accelerate Pangenome Alignment with Giraffe
Parabrick@n ®on y2¢ &adzLJLl2Nlia '/ {/ Qa DANY FTFS

Linear Reference Genome

ACGTACGT...

A Increase accuracy and improve variant catlipgrticularly across
genetic variations and diverse populations

Pangenome Graph

A% of population have Y% of population have
insertion here SNP 1 here

A GPUaccelerated Giraffe with singlend and paitrend support

A Equivalent results to opesource version of Giraffe

ACGTACGT...

2% of population have
SNP 2 here
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Easily Deploy NVIDIA Al Blueprints for SirQlell and Genomics Analysis

Introducing singlecell and genomics solutions with RAPIDS and Parabricks

SingleCell Analysis G_enomics Analysis |
Test neaireal time data with RAPIEsngleceldeveloped by Leverage Parabricks FQ2BAM &mwpVariantor whole
scverse exome analysis on short reads
scverse with RAPIDS-singlecell

scanpy
Clustering, Dimensionality
Reduction, Neighbourhood
' L
Data Processing Search, and Regression Eﬁ.
- . f g Germline Somatic
. . Alignment Processing and Quality Control
B+ n+ Visualization I
- cuGraph @ @ @

cuPy B . BWA-MEM BAMsort BQSR . | DeepVariant DeepSomatic
AnnData m+ * - g g
e
L - casTa @ @ S— @ @
N+

Processed BWA-METH Mark Duplicates

AnnData HaplotypeCaller Mutect2
Dask - .
B

Variant Calling

AN

(%)

CUvVsS

<ANVIDIA. I



Al-Powered Single Cell & Spatial Omics

Build foundation modeld Segment at high accurady Extract morphology embeddings

Segmentation Masks

B —
Cell Images
@

Expression Data

T

VISTA D

BIONEMO

T

Geneformer

RAPIDS

b

RAPIDSINGLECELL

DOWNSTREAM TASKS

Morphology ,
Embeddings
Cell Type
Annotation
EXxpression |
Embeddings
Perturbation
Prediction
Unsupervised
Outputs
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Analyze Orders of Magnitude More Data with RAP{BI8glecell

RAPIDSInglecell RAPIDSinglecellOverall Runtime
Introduces GPptimized versions of the
functions. 5000

4500

4000 ;
3500 é
3000
2500 i
2000

1500

1000

1 Million Cell Dataset 500 — ———S—

faster UMAP and Oxfaster PCA 5 CPU GPU

RAPIDSIngleceldeveloped by thescverse NVIDIA.



GPUACCELERATED DATA SCIENCE WORKFLOW WITH RAPIDS

DDDD

DATA PREDICTIONS

DATA PREPARATION

GPUs accelerated compute fornmemory data preparation

Simplified implementation using familiar data science tools
w RAPIDS iIs a Pythonic dnogreplacement for pandas built on CUDA C++
w GPUaccelerated Spark




GPUACCELERATED DATA SCIENCE WORKFLOW WITH RAPIDS

| “ | | |
Io0L
PREDICTIONS

MODEL TRAINING

. GPUF OOSt SN A2y 2F UG2RIeé0& Y2ald L2LIzZ I NI a[ €t 32NRA
»  XGBoostind Random Forest
»  RAPIDS accelerated ML algorithms like UMAP, R@&aKs, KNN,DBScantSVD and more

»  Easyto-adopt, scikitlearn like interface




GPUACCELERATED DATA SCIENCE WORKFLOW WITH RAPIDS

/
@ | - | | |
o0l
DALA PREDICTIONS

VISUALIZATION

Effortless exploration of datasets, billions of records in milliseconds

Dynamic interaction with data = faster ML model development

Integration with data visualization ecosystem leaders like BdRalgashaderPlotly, and more
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Instruments

Q

Oxford
Nanopore
Technologies

illumina

I=

Element
Biosciences

N,

Completed

GENOMICS™

NVIDIA Genomics Ecosystem

Deepcell >C

bionano

-

ST
_
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4 )

R lifebit

Google Cloud

ORACLE
CLOUD

Infrastructure

ISVs / Cloud Platforms

N

.23 DeepOrigin

-

VELSERA

BB Microsoft
Bl Azure

Baylor
College of
Medicine

..'- SOPHIA

o° GENETICS™

biobank

THE UNIVERSITY OF TEXAS

MD Anderson
anecer Center

OV NN

REGENERON

science to medicine ®©

Washington
University inSt.Louis
SCHOOL OF MEDICINE

THE
FRANCIS
CRICK
INSTITUTE

ScQUANTA

FF

Industry and Research
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Al Training for MedTech

Build, customize, and deploy generative Al models for MedTech

Training & Customization

Model Training

i |

Data Prep @

Customer Data Pretrained
Sources Models

Deployment
10)Y%
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6.5M

Downloads

4000

Github
Projects

286

Contributors

4 MathWorks:

Capaaminid

Bl Microsoft
BB Azure

World Leading Medical Al Platform

The B'Computer in NVIDIA'sGomputer Solution
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HEALTH

ORACLE CLOUD i quantiphi " 1RADICAL @ RHINO V7

Infrastructure Salwline Waae e e | ol IMAGING

@ LEAR ML idkaJa F Flyvheel Google Cloud GSK o Innolitics

SaMD Engineering « Regulatory

VINBRAIN

4300

Papers

40

Models

18

Competitions
Won

& kitware & Mark I

Systems

83¥ Weights & Biases
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MONAI Framework and Foundational Models
Accelerate medical imaging breakthroughs

MONA

MONAIis an opersource, domairspecific Medical Al framework that accelerates medical imaging breakthroughs. MONAI provides tivaiisifoy
and deploying Al models into clinical production.

MONAI Label MONAI Core MONAI Deploy MONAI Model Zoo

Interactive finetuning of models

Robust Al model training

Seamless deployment in clinical
environments

featuring a diverse collection of pre
trained models (30+)

VISTASD NIM MAISI NIM VISTA2D VILAM3

Interactive 3D segmentation and
annotation

MONAI Foundation Models

High-quality synthetic 3D CT
Image generation

Cell segmentation and morpholo
analysis

gy

Vision Language Models
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Data

DICOM

TEXT

EHR

VIDEO

VOICE

MONAI Multimodal

Data | Models | Agents

‘ @ & Surgical Al Copilot
Vd ® Q

ANNOTATIONS RENDERING ANALYSIS

B¢ Video Controls © Instructions ) Text-to-Speech

1]

1. Click @ Start Mic to record audio. ¥ Enable voice responses

Ch Flle No file chosen Upload
2. Speak your question or command clearly. ElevenLabs APl Key:

&2 Browse Uploaded Videos 3. Click @ Stop Mic when finished

é

€3) Medical Image Analysis

B Chat ® Annotations [} ® Notes (i) 8 Summary
2 A . 2 Surgical Video
Ask questions about this medical image v

or use Al-powered analysis with detailed
reasoning

Q @ B

Detailed Chain of Clear
Analysis Results

@ Conversation

@ Al Assistant 5:42:08 PM

Weicome to the Surgical Al Copilot! | can help with procedure analysis, tool identification, answering questions, and creating notes.

Examines Provide: ® Ty s are being used?® « *Take a note about bieeding® « "What phase are we In?"
[ENT b p concise
features and reasoning conclusions

structures

“DHONw® OLP %

@ Al Assistant 5:42:55 PM
Annotation: Phase 'gallbladder_dissection' | Tools: grasper | Anatomy: gallbladder
What would you like to know ...

=

© You 5:43:08 PM
What tools are being used right now?

B

Suggested Questions % .
» @ Al Assistant s:43.08PM
Annotation: Phase 'gallbladder_dissection' | Tools: grasper | Anatomy: gallbladder

©0:37/2:42

Slice: 1/1
* W/L: 4096.00 / 2048.00

Radiology Agent urgical Agent

Chain of Thought Reasoning Information Retrieval & Notes

Agent Framework

Llama 3.2

Agents

Video Analysis

Task Models
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