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NVIDIA is Accelerating Healthcare Breakthroughs
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NVIDIA HCLS Focuses

Tools to build next gen digital robots & agents

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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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 fine-tune 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 computer-aided drug discovery

Build/Adapt

@

Biomolecular
Generation

Optimized Al Scalable Domain-specific Protein
Models Training Tooling Structure
Prediction

Deploy

N

Biomolecular
Property Prediction

v
Protein

Binder
Design

\V/
Protein-Ligand
Docking

Single Cell &
Spatial Omics

BioNeMo Framework
Open-Source | NVIDIA Al Enterprise

NVIDIA DGX Cloud
am Voot dWS £y Google Cloud ORACLE

BioNeMo NIMs

Developer Program | NVIDIA Al Enterprise
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BioNeMo Blueprints: Generative Virtual Screening
Models: MSA-Search, AlphaFold2, GenMol, DiffDock

Benefits

Use generative Al to more
efficiently explore chemical space
to optimize molecular designs for
multiple features simultaneously

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

Test fewer molecules to identify
virtual hits, reducing the time and
cost of drug development

Protein Folding
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Leaders in Drug Discovery & Development use NVIDIA

Amgen Deloitte Evozyne
5-100x Faster Structure Prediction with BioNeMo Intelligent Structural Biology Pipeline integrating BioNeMo 167 Mutations Generated in 1 wk. using BioNeMo
15-100x faster training with proprietary data with BioNeMo on DGX

Cloud Generated novel proteins for rare disease & climate change
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Recursion Pharmaceuticals lambic Univ. Florida Health System

Phenom-Beta: Vision transformer model targeting cellular data Clinical Language Models, Synthetic Clinical Data Generation

a . NeuralPlexer: 3D prediction of protein-ligand complexes DEX SuberPod
BioHive-1 Supercomputer with NVIDIA DGX Takes protein structure predictions from months to minutes P

500 NVIDIA H100 TensorCore GPUs NVIDIA A100 and A10G Tensor Core GPUs
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Digital Biology
NVIDIA for Genomics




Genomics Projects Will Exceed 40 Exabytes in the Next Decade
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The Al & GPU-Accelerated Software Suite for Omics Analysis

Higher Accuracy, Higher Speed, Lower Cost

Experience 135x faster analysis
of WGS compared to CPU-only

@ NVIDIA Al Enterprise Increase Speed
(@ .

Multi-Omics High Accuracy Single Cell
Alignment Variant Calling and Spatial

. Giraffe DeepSomatic RAPIDS-singlecell

: BWA-MEM DeepVariant VISTA-2D Reduce Cost

BWA-Meth : HaplotypeCaller . Evo2 Up to 50% lower compute cost

. Minimap2 Mutect? Geneformer for WGS compared to CPU-only

: STAR STAR-Fusion

Parabricks RAPIDS, MONAI, BioNeMo

Boost Accuracy

\ /
IQA‘ High accuracy deep learning and
pangenome alignment

On-Premise
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Higher Speed: Germline Analysis from 18 hours to 8 minutes
135x acceleration using RTX PRO 6000

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

1000
900
. DeepVariant
15
800 B ra2sAMm
700 : : 10 mins
10 8 mins
600 = § B
Runtime >00 g : g
(mins) | ' c 5
400 -
300
0
200 4 x RTX PRO
8 x H100 5000
100 * ;
0
CPU-only S 4
(m5.24xlarge) H100 RTX PRO 6000
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DeepSomatic: Unlock Deeper Insights of Somatic Mutations

Parabricks 4.3.1 now supports Google’s DeepSomatic

Candidate site
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Tumor -
reads

Image

More read features

Quality scores

Bases

CACTGGTGTTAATGGGCAAGTTAGCATGAACGGGAG
~--CTGGTGTTAATGGGCAGGT T--=======nunncunne--

Convolutional
Neural Network
(CNN)

likelihoods

Hom-ref germline somatic

Genotype
0.07 0.12 0.81

v

Somatic variant call

* Leverage deep learning to analyze cancer samples
with Google’s DeepSomatic

* Gain new functionality for variant calling in
somatic data

* Access an easy-to-use, accelerated version of
DeepSomatic with Parabricks 4.3.1
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Accelerate Pangenome Alignment with Giraffe
Parabricks v4.4 now supports UCSC’s Giraffe

Linear Reference Genome

ACGTACGT...

* |ncrease accuracy and improve variant calling—particularly across
genetic variations and diverse populations

Pangenome Graph

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

* GPU-accelerated Giraffe with single-end and pair-end support

* Equivalent results to open-source version of Giraffe
ACGTACGT...

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

Introducing single-cell and genomics solutions with RAPIDS and Parabricks

Single-Cell Analysis Genomics Analysis
Test near-real time data with RAPIDS-singlecell developed by Leverage Parabricks FQ2BAM and DeepVariant for whole
scverse exome analysis on short reads

scverse with RAPIDS-singlecell

Clustering, Dimensionality
Reduction, Neighbourhood

Search, and Regression

' Variant Calli
Data Processing arian ing

™
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Al-Powered Single Cell & Spatial Omics

Build foundation models | Segment at high accuracy | Extract morphology embeddings

Segmentation Masks

L,ZEE
Cell Images
@

Expression Data

T

VISTA 2-D

BIONEMO

e

Geneformer

RAPIDS

RAPIDS-SINGLECELL

DOWNSTREAM TASKS

Morphology .
Embeddings

Cell Type
Annotation

%

Expression
Embeddings

q

Perturbation
Prediction

Unsupervised
Outputs
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Analyze Orders of Magnitude More Data with RAPIDS-singlecell

RAPIDS-singlecell RAPIDS-singlecell Overall Runtime
Introduces GPU-optimized versions of the
functions. 5000

4500

4000

3500
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2500 i

2000

1500

1000

1 Million Cell Dataset >00

faster UMAP and faster PCA CPU GPU
0

RAPIDS-singlecell developed by the scverse NVIDIA



GPU-ACCELERATED DATA SCIENCE WORKFLOW WITH RAPIDS

DAIA PREDICTIONS

DATA PREPARATION

GPUs accelerated compute for in-memory data preparation

Simplified implementation using familiar data science tools
e RAPIDS is a Pythonic drop-in replacement for pandas built on CUDA C++
e GPU-accelerated Spark




GPU-ACCELERATED DATA SCIENCE WORKFLOW WITH RAPIDS

MODEL TRAINING

GPU-acceleration of today’s most popular ML algorithms
XGBoost and Random Forest

RAPIDS accelerated ML algorithms like UMAP, PCA, K-means, k-NN, DBScan, tSVD, and more

Easy-to-adopt, scikit-learn like interface




GPU-ACCELERATED DATA SCIENCE WORKFLOW WITH RAPIDS

DATA

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 Bokeh, Datashader, Plotly, and more




NVIDIA Genomics Ecosystem

REGENERON

science to medicine ®©

Deepcell >C
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Data Prep

Al Training for MedTech

Build, customize, and deploy generative Al models for MedTech

Training & Customization

Model Training

i

Customer Data
Sources

Pretrained
Models

Deployment
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6.5M

Downloads

4000

Github
Projects

236

Contributors

B

A
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E
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4 MathWorks:

World Leading Medical Al Platform

The 15t Computer in NVIDIA's 3-Computer Solution
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Papers
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MONAI Framework and Foundational Models

Accelerate medical imaging breakthroughs

DONA

MONAI is an open-source, domain-specific Medical Al framework that accelerates medical imaging breakthroughs. MONAI provides tools for training
and deploying Al models into clinical production.

MONAI Label

Interactive fine-tuning of models

MONAI Core

Robust Al model training

MONAI Deploy

Seamless deployment in clinical
environments

MONAI Model Zoo

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

Interactive 3D segmentation and
annotation

MONAI Foundation Models

High-quality synthetic 3D CT
Image generation

Cell segmentation and morphology
analysis

vsazonm W masinm ViSTA-2D VLA

Vision Language Models
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Data

DICOM

TEXT

EHR

VIDEO

VOICE

MONAI Multimodal

Data | Models | Agents

ent Framewor

‘ @ & Surgical Al Copilot

/ ® R

ANNOTATIONS RENDERING ANALYSIS
—_— B¢ Video Controls © Instructions ) Text-to-Speech

Upload 1. Click @ Start Mic to record audio. ¥ Enable voice responses
2. Speak your question or command clearly. ElevenLabs API Key:

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

Cl Flle  No file chosen

€3) Medical Image Analysis

B Chat ® Annotations [} ® Notes (i) 8 Summary

Ask questions about this medical image
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 ws Provi @ Try: v e being Used?* « "Take 3 note about bieeding® « "What phase are we In?*
[ENT by-step concis
features and reasoning conclusions

structures

Llama 3.2

“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:43:08 M

Annotation: Phase 'gallbladder_dissection' | Tools: grasper | Anatomy: gallbladder

©0:37/2:42 .v

Agents

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

Video Analysis

Radiology Agent Surgical Agent -

Chain of Thought Reasoning Information Retrieval & Notes
Task Models
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Siemens Healthineers

Integrate Al into Siemens Syngo Carbon platforms

Accelerate Medical Al with MONAI

Leading medical device companies, medical centers, biopharma, and research organizations

Philips
VISTA-3D and MAISI
Enhance MR imaging and improve image quality

MONAI Deploy

i A

Bristol Myers Squibb

MONAI and DGX SuperPOD | ISV: Mark Il Systems on Equinix
Segmentation of lesions, tumors, and organs in CT scans

GSK

MONAI Label
Al-assisted annotation with MONAI-Label and 3D Slicer

_(m),r-
CT ABDOMEN W ]
Al Generated DICO)
MONAI Deploy Apq
PARTIAL

Verification Flag: UNVERIFIED

Content Date/Time: 2024-10-02 15:01:3(

Patient:

Study:

Series:
Manufacturer:

Completion Flag:

Diagnostic Imaging

Narrative Summary:
Liver volume: 2744.00 mL
Spleen volume: 441.00 mL
Pancreas volume: 78.00 mL

\:;igure: Sample CT image with liver (blue), spleen (yellow) and pancreas (red) contours generated by tly
|

ong with the volumetric report for clinical use

Cincinnati Children

MONALI | ISV: Weights & Biases
Train computer vision models for diagnostic object detection

University of Wisconsin-Madison

MONAI and DGX BasePOD | ISV: Flywheel on Azure
Accelerate the entire radiology workflow
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https://radiologyblog.cincinnatichildrens.org/cincinnati-childrens-radiology-researcher-featured-in-prestigious-journal/

Digital Health




Digital Health Agents Everywhere

Always-on | Services-as-software

Session Date
Your form has improved so much! | =
Ambient Medical Scribe Post-Procedure Agent Physical Therapy Agent Mental Health Agent
Abridge Hippocratic Al Sword Health Therapyside

y
7

Symphony
Ensemble
Solo
-' ~
Biological Insights Agent Conversational Agent Clinic Assistant Clinical Trial Agent
Cytoreason Corti Humanate ConcertAl
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Al Blueprints

NVIDIA NeMo

NVIDIA NIM

Al Infrastructure

NVIDIA Provides the Building Blocks for Agentic Al

Research Assistant

Agent

Curator

Customer Service

Agent

N

Understanding &

Reasoning

Information
Retrieval

Customizer

Software Security
Agent

GPU

Evaluator

Virtual Lab
Agent

Al Safety

Digital Humans

CPU

Guardrails

Video Analytics

Agent

Visual Content
Generation

DPU

Retriever

Digital
Biology

Physical Al

=} Networking
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NVIDIA Agentic Al Enterprise Solutions

b.:‘?l‘.\_‘
.'?;
STRIPRTII | ||mm- ||l||m

What can |
help you with?

Reasoning Agents Conversational Al Ambient Patient Engagement
Understand Data Automatic Speech Recognition Interactive Conversational Al
Extract Insights Bilingual and Multilingual Translation Support Current and Contextual with Retrieval Augmented Generation
Deal with Complexity Male, Female Voice Synthesis

NVIDIA



NVIDIA NeMo Microservices

ENTERPRISE DATA

- ()
| | |
INFORMATION RETRIEVAL P g @ =g DATA PROCESSING
- A,
GUARDRAIL ~ D[EW'E MODEL CUSTOMIZATION
INFERENCE
MODEL EVALUATION
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