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InHealth Precision Medicine: Transforming Health Care
Delivery Through Precision Medicine Innovation At Scale

Reactive medicine == Preventative, Predictive, Proactive Medicine
Punctuated, ad hoc care === Near real-time monitoring and precision intervention

Unwanted variation in care delivery == Consistent, equitable, expert, precision care for ALL
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Data Drives the Engine
for Transformative Innovation and Impact

A Integrated Multi -modal Data

A Next generation inverted
computing platforms

A Interdisciplinary Engagement
collaboration & Innovation

A Education & Outreach A Implement learnings in our

health system and globally
A Evergreen innovation cycles

Implementation

& \alue Creation . A Commercialization
opportunities







Thank You to Our Sponsors!
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Exciting News to Share!

inHealth Precision Medicine

Rich Mendola

Enterprise Chief Information Officer, Johns Hopkins
University and Johns Hopkins Medicine
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Introducing the Research Enclave
for Analyzing Clinical Health Data (REACH)

Rich Mendola
Enterprise Chief Information Officer
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De-ldentified Data within REACH

F REACH is a secude-identified clinical data enclave that
EQ gives investigators across Johns Hopkins access to data
from over 8.4Mpatients and 190M+ clinical notes

REACHill bethe new front door for streamlined access to
clinical data, leading to faster translations from insight
to practice

Scan to visit the REACH website

REACH will go live across JHU on Monday, June 1
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The Power of RealWorld Evidence: Bridging

Research and Patient Stories

MODERATOR

Lori Vanscoy
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Pediatrics, Johns Hopkins
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What is Cystic Fibrosis
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' (membrane)
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Sinuses
Sinusitis
Polyps

Sweat chloride:
> 60 mmol/liter

Lungs

Airways obstruction
Bronchiectasis
Pneumothorax
Hemoptysis

Liver

Obstructive biliary
tract disease O |
Pancreas

Enzyme insufficiency f
Insulin-dependent
diabetes mellitus

Intestine

Meconium ileus
Distal intestinal obstruction

syndrome (DIOS)
Rectal prolapse

Reproductive tract
Male infertility
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of vas deferens

(CF)?

www.hopkinscf.or



Cystic Fibrosis Airway

Molecular-defect treatments

Symptomatic treatments

<

@ Abnormal CI- permeability
altered ionic transport

@ Defective

CFTR protein

cr

@ Two defective CFTR genes

in airway surface liquid;

thick mucus

@ Decreased water content Q \
Mucus obstruction
and bronchiectasis

LA £

B
2

(®) Destructive cycle » @) Progressive loss of lung function

Inflammation and scarring Bacterial infection

DeBoecland Amaral. Lancet Respiratory Medicine. 2016;4(8)}&62
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What does It mean to have CF?
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CFTR Modulators: A New Era In
CF Care



Lung Transplantation Has Declined

Number of Individuals Receiving a Lung Transplant, 1996-2024
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Survival Is Steadily Increasing

Median Predicted Survival Age, 1990-2024 In Five-Year Increments

Median Predicted Survival Age (Years)
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More Women With CF Are

Having Babies

Number of Pregnancies in Women with CF, 2014-2024

800
" Pregnancy also reported in Previous Year
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Do all people with CF qualify
for CFTR modulators?



The Clinical and Functional TRanslation of CEFTR

CFTRZ2 iIs an international initiative, with the goals to:

A Analyze CFTR variants reported in people with CF from across the globe
A 123,005 individuals from 55 countries/regions

A Determine and assign disease liability to CFTR variants
A Does the variant cause CF or not?
A By what mechanism does the variant cause disease? Does this inform treatment?

A Provide complete and expert -reviewed variant interpretations  to
researchers, care providers, patients, families, and others

Clinical and A . és
Functional CYSTIC FIBROSIS
& R g FOUNDATION JOHNS HOPKINS

of CFTR ADDING TOMORROWS = MEDICINE




The CFTR2 Process

Goal: Provide detailed variant Populate database: genotype and clinical info

. . . I

mterpre_ta_\tlon to the CF community Prioritize variants in order of most frequer® least frequent
A Clinical data -
A Functional testing results Analyze variants

A Expert interpretation

Clinical evaluation Functional Population or

Sweat chloride, pancreatid evaluation penetrance evaluatio
Sosnay, et al., Nat Genet, 2013 \_ insufficiency y GFTR function, splicjg \ Frequency, nospenetrance
Sharma, et al.,Hum Mutat, 2014 1 | ]

Han, etal.,JCI Insight 2018 Interpret variants at https://cftr2.org
Raraigh et al.,AJHG 2018 |

Sharma, et al.,PL0oSGenet, 2018
McCague, et al., AJRCCM2019 [

A 4 \ 4

CFcausing J Vaningiclinical [ Non CFcausinq]

Joynt, et al.,PLoSGenet, 2020
Collaco, et al., Genet Med 2022
Bihler, et al.,JCF 2024

n=1245 consequences n=42
n=83




Human Nasal Epithelial Cells to Assess CFTR Modulator
Efficacy

_ | Air-liquid
'- \ Interface
—_— Culture
| (34wks) ( —
\LQU LIDUUQ)UQLJ
N=200 .
Electron microscopy
Electrophysiological assay to measure CFTR function
—_— (JClInsight 2022,

Mol Therapy Nuc Acid 2023,

S, . JCF 2024, AJRCMB 2025

Ussing ~ ™. AU culture ) JCF 2026, JClInsight 2026 )
chamber




Modulator Therapy Results in Variable Recovery of
CFTR Function Among People with Cystic Fibrosis (

CFTR Function
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Personalized Evidence of CFTR Recovery in Airway Cells to
Support Insurance Approval for CFTR Modulators

APrimary human nasal epithelial cells were

collected (JHU IRB#00116966) from HNE-Y569D/Y569D
two siblings homozygous for Y569D 50— o DMSO

_ _ _ | ke ‘ e Kalydeco
A Patient-derived airway cells show _ | —= T, Tikafa
meaningful CFTR rescue with Alyftrek i~ § o 30- o Alyftrek
40% WT CFTR in brother and 20% in sister =23 5_

i o~

A Alyftrek demonstrates greater ex vivo R ns @
rescue than Trikafta in Y569D oL = e ";s.ter

homozygotes

AThese data support approval for Alyftrek
In pwCF who harbor Y569D
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IS there variation In clinical response
to CFTR modulators?



Johns Hopkins
Cystic Fibrosis
Precision Medicine
Center of

Excellence

Clinical Data
Repository

Overlap between pwCF who are in the lowest decile:
change in BMI z_score, ppFEV1, and hospital admissions

BMI z_score
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Keynote Address

inHealth Precision Medicine

Small Patients, Big Changes: Harnessing the
Pediatric Setting to Transform the Clinical and
Translational Platform Ecosystem on Behalf of
Personalized Approaches to Care

Adam C. Resnick

Director, Center for Data-
Driven Discovery in
Biomedicine, Children's
Hospital of Philadelphia



¥ Children’s Hospital

ISmaII Patients, Big Changes: H SFoniageiphis

Center for Data Driven
Discovery in Biomedicine

Harnessing the Pediatric Setting to Transforg

the Clinical and Translational Platform ¢
Ecosystem on Behalf of Personalized
Approaches to Care

- Adam Resnick

/) JOHNS HOPKINS
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THE CENTRAL THESIS

A Pediatrics forces us to solve the hardest precision medicine problem in
healthcare: how to move, connect, and analyze meaningful data across
institutions, homes, devices, and research settings with enough quality,
provenance, safety, and governance to support care, decentralized trials, and
trustworthy Al -enabled analytics.

A Childhood translational research is teaching us what the next healthcare
ecosystem must become. Children with complex diseases are a precision -
medi ci ne 0 ucaeisaad slecal multimodal, multiomic , multidisciplinary
longitudinal, distributed, and time  -critical.

é‘} JOHNS HOPKINS
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The two greatest inventions of mankind are:

1) The story
2) The scientific method

-----------------
-------------------------------------
-------------------------------------------------

-------------------------------------------------

-----------------------------------------------
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Beginnings & Circa 2002

334 7-Eleven

Convenience store

& Research @& Careers 2 International % Donate Now & MyCHOP Portal

]

J Chi'dfenls H°§p|ta| Get Care v~ Patients & Families v Healthcare Professionals v Locations Specialties Searchq L Sae T e e
of Philadelphia —

A Home / Division of Neurosurgery /| Henry Brem and Solomen Snyder Visiting Professorship

Wood Basic
Science Building

Henry Brem and Solomon Snyder Visiting Professorship

701

(0}

Hunterian Building Physiology Bldg

About Henry Brem and Solomon Snyder O PrecincalTeaching

Dr. Brem, Neurosurgeon-in-Chief at Johns Hopkins, is internationally acclaimed as one of the world’s foremost brain tumor surgeon-scientists, Building PCTB

and globally recognized for his pioneering work on the local delivery of chemotherapy to brain tumors. 724 Biophysics Building

Preclinical
A . P ) Teaching Building
Dr. Snyder is a world-renowned neuroscientist who made myriad contributions to neuropharmacology and neurochemistry. He holds nine

honorary doctorates and received numerous awards, including the prestigious Albert Lasker Award for his groundbreaking research on the
opioid receptor. Notably, Dr. Snyder held the highest h-index in the world until 2019.

Department of
9 Biological Chemistry

= Temporarily closed

LS siuciBulyseM{NES =

History of the Henry Brem and Solomon Snyder Visiting
Professorship

(%)
In 2022, Jay Storm, MD, Chief of the Division of Neurosurgery and Co-Director of the Neuroscience Center at Children’s Hospital of Welch Medical Library ¢
Philadelphia (CHOP), and Adam Resnick, PhD, Co-Executive Director of CHOP’s Center for Data Driven Discovery in Biomedicine (D3b), ’
established the Brem/Snyder Lectureship to honor two mentors who have profoundly shaped their lives and careers: Henry Brem, MD, and

Solomon Snyder, MD. 30 Bldg

g‘ Department of the
=" History of Medicine...

In 2000, Dr. Storm was a fifth-year neurosurgery resident at Johns Hopkins, beginning a two-year NeuroOncology research fellowship, while
Dr. Resnick was a first-year Neuroscience PhD student. Jay worked in the Hunterian Laboratory under the guidance of Dr. Brem, while just
down the hall, Adam was rotating in Dr. Snyder’s Laboratory. Through serendipitous meetings and a visit with Jay to the operating room, Jay
and Adam connected, forming a friendship rooted in a shared passion for science, a commitment to helping patients suffering from diseases of o r ===
the nervous system, and the recognition that the current research paradigm was failing patients. During these years, Drs. Brem and Snyder, [0 —— o = 0 :
close friends and collaborators themselves, offered unwavering mentorship, support and guidance, helping to cement the bond between the

O
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Beginnings 9 Circa 2002

Would you like to come
to the OR?

>

] N

B >
R

Anatomical hemispherectomy

as described in Krynauw et al 1951
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Beginnings 0 Circa 2006
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It from bit

John Archibald Wheeler, 1989

(Or from Instrumentation to Informationanalog to digital)
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Brain tumors N 4.000

Leading cause of disease Children and adolescents diagnosed
related death in children NJ\ each year
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PATIENTS AS PARTNERS

47



THE TRANSLATIONAL RESEARCH MODEL
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From N to N 2

John Archibald Wheeler, 1989
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OUR PITCH . ..

In 2015 Uber, the world’s largest taxi company
owns no vehicles, Facebook the world’s most
popular media owner creates no content,
Alibaba, the most valuable retailer has no
inventory and Airbnb the world’s largest
accommodation provider owns no real estate.




HARNESSING THE POWER OF NETWORKS

CONNECTIONS /
NALUE
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THENLVE OF A NETWORK IS
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THE. NUMBER. OF  USERS,

— ROBERT METEALFE
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Proposed by Robert Metcalfe in 1980, it
explains that as a network grows, the number
of possible connectionsand thus its utility
and valua increases exponentially {Nrather
than linearly (N).

52



HARNESSING THE POWER OF NETWORKS

CONNECTIONS /
NALUE

METCALFES LW

THENLVE OF A NETWORK IS
PROPORTIONAL TO THE SRUDRE CF
THE. NUMBER. OF  USERS,

— ROBERT METEALFE

IF EDCH NEW NODE CONNELTS
TO ALL THE EXSTING NODES.. .

| N X &

z 3 “ S

... THE NUMBER.OF CONNECT\ONS

START TO INCREASE. RAPIDLY

~
o

(44

0 1 2 3 G s & 7 2 .
NODES IN THE NETWORX

o

Proposed by Robert Metcalfe in 1980, it
explains that as a network grows, the number
of possible connectionsand thus its utility
and valua increases exponentially {Nrather
than linearly (N).

53



Children’s Hospital
of Philadelphia

Center for Data Driven
Discovery in Biomedicine

WHAT IS D3b?

The Center for Data Driven Discovery LAUNCHED IN 2016, THE

e . : : D3b CENTER WAS
in Biomedicine (D3b) is a translational,
biomedical research center. D3b DESIGNATED AS A CHOR

creates large-scale data, specimen JARRERERERE L . CENTER OF EMPHASIS IN
resources and tools to drive innovative A0 AR . 2019

treatments and accelerate research
both at CHOP and across the globe.

'G}#‘*Roae\ﬁs CENT:;‘:‘; MR
W | ‘._\=0‘RT PED\ATF\{.\C RESE - ,\}\\

Vision

Breakthroughs for every child,
every time, everywhere




@1 Children’s Hospital
¢« § of Philadelphia
Center for Data Driven

Discovery In Biomedicine

FEBRUARY 25, 2016

CHOP launches data platform for White House
pediatric cancer initiative

Cloud-based platform Cavatica will be used to advance pediatric cancer
research and institutional collaboration
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GL.I Children’s Hospital :
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of Philadelphia

Center for Data Driven
Discovery in Biomedicine
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The story resonates with the mission of the Center and the clpud“initiative: thé:Chaﬂotge’s web narrative
is one of the collaborative efforts of the very different farm animals to save the life of a young innocent
pig—born a runt but saved despite facing death—through the leadership and intelligence of Charlotte.
Charlotte is an intelligent spider who uses her web to save Wilber by writing messages to the humans.
7 Charlotte ultimately dies with Wilber safe to live a long life and her progeny dissipate to initiate new
& webs els,e\yhere., ‘The name also neatly invokes in part the genetic code letters. 4
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PEDIATRIC BRAIN TUMORS ARE NOT UNIQUE .
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