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Purpose of the MPRINT Hub

dgebﬂ‘ses & Biorg MPRINT Hub is a service center and
W\e po&? e
¢ 0 0%& scientific catalyst:
32 GB"N’”‘“ B N”W”"D 3 * Provide knowledge and expertise to the

scientific community

 C(Catalyze and accelerate maternal and
pediatric therapeutics towards precision
medicine

* Synergize with other resources and
networks

e Build upon current (PTN) and prior
OPPTB efforts (OPRC, RPDP) and lay
groundwork for future efforts
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https://www.nichd.nih.gov/about/org/der/branches/opptb/mprint
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Knowledgebase Real-World

& Portal Core

Aim 2: NLP

 Develop ontology

« Align to domain
ontologies to enable
data FAIRness

+ Text classification Al/ML
methodology development
« Al/ML tool development

Pharmacometrics &

Evidence Core .

Indiana University-Ohio State University MPRINT Data and Model
Knowledge Research Coordination Center (IU-OSU MPRINT DMKRCC)
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collection « Data sharing
« Data integration
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VICE-MPRINT

#
Vanderbilt Integrated Center of Excellence in

Cgmorink Maternal and Pediatric Precision Therapeutics

Project 1: Pharmacogenomics

Digna Velez Edwards
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Project 2: Outcomes of Maternal
< 01101001011100010 > { Opioid Use
- Stephen Patrick § 53

Administrative Core: Precision
Therapeutics Academy
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Digna Velez Edwards
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UCSan Diego

Health Sciences

Optimization of Antibiotics in Mothers 6 MOErNk
and their Breastfed Infants Using
Pharmacomicrobiomic and Metabolomic Analyses

Administrative Core Clinical Project
Christina Chambers, MPH, PhD

b PK of antibiotics in breastmilk & milk
Christina Chambers, MPH, PhD composition in antibiotic-treated mothers

Adriana Tremoulet, MD

Data Science Project - RN Basic Science Project
Pieter Dorrestein, PhD A | i ; Victor Nizet, MD

Shirley Tsunoda, PharmD - | o -'_ _ George Liu, MD, PhD

Impact of antibiotics on infant S : : Effects of antibiotic exposure &
metabolome ' : : breast milk MMQOs in mouse model

Y 2Bl Pharmacometrics & Analytical
Milk Analytics Core | MAC EREA9) Chemistry Core | PACC
Lars Bode, PhD SR A~ ] Jeremiah Momper, PharmD, PhD
s Brookie Best, PharmD, MAS




Human Milk Institute at UC San Diego

The central hub to advance human milk from molecular discoveries to local and global public health impact

Existing programs under the HMI umbrella:

> LRF

¢ MOMI CORE

Mommy's Milk

6 MEriNk

UNIVERSITY/
[OF | Milk

CALIFORNIA| Bank
HEALTH

UCSan Diego

LRF Mother-Milk-Infant Center of Research Excellence
Engine of discovery focused on understanding human milk to improve the health and development
of infants, mothers, and people of all ages. (Endowed in perpetuity.)

Mommy's Milk Human Milk Research Biorepository
Ever-growing collection of donated human milk samples and linked clinical data.

MPRINT Center of Excellence in Therapeutics (NICHD P50)

Takes a human milk-centered approach to investigate the role of maternal and pediatric
therapeutics at intersections of the mother-milk-infant ‘triad’.

UC Health Milk Bank

Non-profit donor human milk bank and a member of HMBANA with the mission to provide donor
human milk to all babies in need

Supporting Premature Infant Nutrition (SPIN) Program

Improves premature infant outcomes by enhancing human milk provision and nutritional

management in the hospital. Premature Infant Nutrition Clinic (PINC) provides continuing

nutritional support to infants and their families during critical transition from hospital to home. C HMl



COPPER: Collaborative Online Perinatal & PEdiatric Repository

Characterization of pregnancy biobanks and the availability of biospecimens
for preeclampsia and other adverse pregnancy outcome research

To characterize the landscape
of current biobanks and studies
with residual biologic specimens
available for maternal- and

pediatric-related research

To understand needs of
maternal-pediatric researchers
in accessing biological
specimens and data.

* Identify biobanks, available
biospecimens & associated data

* Survey end-users to determine
needs

* Develop website providing links
to maternal & pediatric biobanks

To determine availability of
biospecimens and data from
women diagnosed with early-
onset preeclampsia, which will

enable future studies evaluating
early pregnancy biomarkers and
long-term maternal and child
outcomes.

* Probe MFMU and other
networks/studies with residual
biospecimens

* ldentify early-onset PreE case &
control samples

* Preliminary data for grant
proposal exploring biomarkers

Translational Research Resource Platform supplement made to the MPRINT KRCC

To explore mechanisms for
maternal-neonatal-pediatric

data and biospecimen
integration to support studies
of long-term outcomes

Focus groups of participants to
assess potential ethical concerns
Working group sessions with
diverse representation to
explore maternal-

pediatric data linkage

MEriNk



COVID-19 Vaccine

in Pregnancy Study

Vaccines and Medications in Pregnancy Surveillance
System (VAMPSS)

Study Objective

Is the risk of pregnancy and infant safety outcomes
increased among pregnant women in the Organization
of Teratology Information Specialists (OTIS) /
MotherToBaby Pregnancy Registry who were
vaccinated with a COVID-19 vaccine during pregnancy
compared with those who did not receive any COVID-
19 vaccine during pregnancy?

Current Progress

All enrollments completed 2500 participants for Aims 1
and 2

Pregnancy outcomes captured for >1800 participants
47 of 180 enrollments completed for Aim 3

Prospective Observational Cohort Study Aims

« Aim 1: Compare outcomes (congenital anomalies,
spontaneous abortion, preterm delivery, pre and postnatal
growth) in a U.S./Canada national sample of 1300 pregnant
participants vaccinated for COVID-19 in pregnancy to 1200
participants not vaccinated in pregnancy.

« Aim 2: Compare the incidence of COVID-19 infection in
vaccinated vs. not vaccinated mothers and their infants
from Aim 1 through 1 year postpartum.

« Aim 3: In a subset of 180 vaccinated individuals, obtain
blood samples after vaccination in pregnancy and
postpartum for mother and infant to examine immune
response.

Supplement with BARDA funding made to the MPRINT CET at UCSD

& morink NIH)

Eunice Kennedy Shriver National Institute
of Child Health and Human Development




The MPRINT Hub Funding Opportunities

Opportunity Pool (KRCC) Support Pools (CETs)
$500,000 total costs per year * S150,000 total costs per year from each
Faculty awards — $150,000 total costs site
Fellow awards — $25,000 total costs ) De5|gr)¢d to fur\d mnovatl-ve pilot or

. _ feasibility studies, or studies that
Designed to support projects that address emerging needs or gaps in
address emergent needs and leverage ongoing MPRINT projects

novel technologies in maternal and
pediatric therapeutics

Managed by I[U-OSU DMKRCC

* Managed by UCSD and VUMC CETs

Email info@mprint.org for additional information



mailto:info@mprint.org

MPRINT Hub Funded Awards Summaries:

. $1,499,020
DMKRCC . InDMKRCC | > 10 10 X :
Opportunity Opportunity Pool Clinical Fellow Pediatric Pregnancy Lactation
Pool . funding provided / Postdoctoral : Faculty Awards ;  focused i focused :  focused
e ' Awards projects i projects i projects
thus far : : : :
o saa9968 S - *
VICE In VICE Slupport : Clinical Fellow : / I;siﬁteréc Pregnancy
Support Pool Pool funding thus far / Postdoctoral Faculty Awards orojects focgsed
; ; Awards projects
. $450,000 | 2 1 3
UCsD . InUCSD Support i Clinical Fellow : 2 i Pediatric | Lactation
Support Pool P0.0| funding : /Postdoctoral i Faculty Awards : focused focused
provided thus far Awards projects projects

MPRINT Cores being utilized:

« DMKRCC Real- World Evidence core

«  DMKRCC & UCSD Pharmacometrics & Analytical Chemistry Core
* VICE Phenotyping Core

«  UCSD Milk Analytics Core




Progress towards novel therapeutics
for obstetric- and lactation-specific conditions



Novel drugs for
obstetric conditions
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The Foundation for the NIH:
Building Bridges to
Breakthroughs

Science has the power to cure, but no single
organization can do it alone.

S — ...............um||\III||| H I1

nect world-leading NIH researchers with the The FNIH is a non-profit organization charted by

nuity and expertise of public and private sector congress and launched in 1996 to support the
aders to accelerate medical breakthroughs. mission of NIH.



Partnering with world-class organizations to tackle
the most pressing health challenges

PUBLIC BIOPHARMA FOUNDATIONS

We support the mission of the nation’s We collaborate with leading R&D We work with foundations to address
premier biomedical research agency, organizations to advance research that urgent issues in global health and
driving discoveries that improve will lead to new therapies, diagnostics, accelerate biomedical innovation
health and save peoples’ lives and potential cures across a range of diseases

<FNIH

.



BIOMARKERS
"1 CONSORTIUM

IMPROVING HEALTH THROUGH
MEANINGFUL MEASUREMENTS

14 therapeutics advanced based on tools generated
9 clinical tools being used in drug development

5 FDA guidance documents supported

1 Clinical Safety Biomarker Qualification

Biomarker Evidence Criteria & Framework Guidance

private funds active
raised partnerships
\ / |

<FNIH

Biomarker Consortium projects operate in a pre-
competitive manner releasing results to the public as early
as possible.

Biomarker projects bridge the gap between basic research
and the practical needs for advancing drug development
and regulatory science.

Projects are developed collaboratively with involvement
from academic, government and industry stakeholders.
Projects can be generated in any therapeutic area.

-

All projects have specific, well-defined goals and are
milestone-driven, including interim scientific decision
and funding gates.




A public-private partnership to propel early diagnosis
and drug development in preeclampsia

FNIH Biomarkers Consortium:
Leveraging Public and Private Sector Network

: E
NICHD, NHLBI »

funded/ other well- Qualified biomarkers for
defined cohorts Available Academic usein drug development

commercial kits collaborators

® 0 0 00
i = - {2
o e X Early engagement experience with
Existing cohorts of pregnant R — Data for FDA Biomarker Qualification
women with well phenotyped x E regulatory filing Program (CDER and CDRH)
I

history, banked samples and data

Diagnostic kits and |magi|:gE3|2markers currently in use Systematic evaluation of

Newly established biomarkers data in a diverse cohort

Clinical treatment of

<FNIH Public launch Sat, Feb 10" at the 2024 Society for hinrsipatens
Maternal-Fetal Medicine conference!




New algorithm will be developed for a US Population

Risk for preeclampsia

Risks can be derived from maternal history and any combinations of biomarkers. Useful markers at 11-14 weeks are mean arterial
pressure (MAP), uterine artery PI (UTPI) and serum PLGF (or PAPP-A when PLGF is not available).

e The algorithm will be developed by combining prior data on
maternal factors with new values from biomarkers

The values for PLGF and PAPP-A depend on maternal characteristics and reagents used for analysis and they therefore need to be
converted into MoMs. In the application below you can either use the MoM values reported by the laboratory or provide the raw
data and the MoM values will be calculated.

e Maternal factors that will be assessed for inclusion into the
model of prior risk include maternal age, height, weight,
ethnicity, and medical history

e Development of the algorithm will occur using ~7,000

subjects

e Biomarkers will be evaluated individually and combined

e Algorithm will be validated in remaining population (~18,000)

BIOMARKERS

"M CONSORTIUM

SFNIH

Please record the following information and then press Calculate.

Pregnancy type
Singleton or twins

Pregnancy dating
Fetal crown-rump length

Examination date

Maternal characteristics
Date of birth

Height

Weight

Racial origin

Smoking during pregnancy
Maother of the patient had PE

Conception method

Biophysical measurements
Mean arterial pressure
Mean uterine artery P11

Date of measurement
Biochemical measurements
Includes serum PLGF

Includes serum PAPP-A

Calculate risk

~

mm | (45-84 mm)

g

Oves ONo

OYes ONo
mmHg B
=

® No O MoM C' Raw data

® nNo C MoM O Raw data

Medical history
Chronic hypertension
Diabetes type |
Diabetes type |

Systemic lupus erythematosus

Anti-phospholipid syndrome Oves ONo
Obstetric history
O Nulliparous (no previcus pregnancies at 224 weeks)

O Parous (at least one pregnancy at 224 weeks)

Fetal Medicine Foundation: https://fetalmedicine.org/research/assess/preeclampsialfirst-trimester



https://fetalmedicine.org/research/assess/preeclampsia/first-trimester
https://fetalmedicine.org/research/assess/preeclampsia/first-trimester

MPRINT biomarker platform for placental and fetal exosomes

Sphingolipids

1R24HD113024: Developing
Extracellular Vesicle Based @....
MPRINT Translational 0Q0 &~ _

Resource Platform for I e— (e G2

Monitoring Therapeutics

Characteristics:

Size — 30-200 nm
Spherical

Produced by most cells

Composition:
Lipids, proteins,
DNA and RNA

Response During
Pregnancy, Pl: Maged
Costantine

Q il S Anxenins

Contain proteins specific to cell type
Cargo represents the physiological
status of the origin cell

// Exosomes release
Q (30-100 nm)

— J
Lysosome
Late MVB

Proteomics clustering of - Proteomics clustering of
. ) . - 96t a1 o . e . .
significant proteins in normal ——ng 2 e e significant proteins in preterm

orave_Hs0h HUMAN

pregnancies across gestation A——

BRSO

pregnancies across gestation

Q14162 EIFA_ HUMAN

POl 0
R o 9735_HRTR_ Huyan 700U gy
b ~gen

e

45003 o,
~4y00d A ~S&R,
o 500 ~o P bingey
e o Op,
ot Sy,
¥ o, 2
it Ry, iy gy,
T ¥ S 2,
¥ & o b b, %, e “a
N . E 4 {% £ e@( %
4 o Q = M
A‘\Q‘l & Fad § § 233 £l % e %% %, ks
& s P EERLR Y 3
£ & F 2 o g5 %L % %
£ 5y 248 t % %
WEEEEEE R
N 3
s 5 : E g 3
g 3 %



Upcoming workshop: Building a maternal health
innovation knowledge resource

« Co-organized by OPPTB
(NICHD), COPPER (MPRINT)
and Foundation for the NIH

. Biomarkers

. . . . f; :
* Discussions including 4s+ Protein

possibilities with current and Ei’ MicroRNA

emerging technologies such as

omics, exosome, microRNA, CjL’ Long non-coding RNA
3D genome, Al/ML, etc. -

Circular RNA

- May 6t", Bethesda, MD
registration site coming soon!

2 Cell-free fetal DNA

Wagner et al, Pediatric Research, 2019
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Novel models to assess safety and efficacy during pregnancy

Umbilical Syncytiotrophoblast AMC AEC

Novel placental organoids to assess therapeutics for
preeclampsia

* Pl Ananth Karumanchi, Cedars-Sinai
« R21HD108867

In vitro-in silico placental barrier model for predicting fetal
exposure and toxicity

» PI Carrie German, CFD Research Corporation
« R44HD102269

Developing extracellular vesical based therapeutics against
pre-term birth through the use of maternal-fetal interface on

fo@ - a chip
— « Pls Arum Han, Ram Menon, Texas A&M University

« UH3TR003283

UTMB News, Nov 9th, 2022



Common Fund Complement-ARIE Program

in silico

in vitro in chemico

The NIH is conducting planning activities to inform a potential Common Fund research program to
Complement Animal Research In Experimentation (Complement-ARIE) by catalyzing the
development, standardization, validation, and use of New Approach Methodologies (NAMs)






SBIR/STTR support for novel obstetric therapeutics

Small Business Therapeutic targeting of FKBP51 for the prevention of

Innovation Research stress-induced preterm birth
« PI David Friend, Dare Bioscience, Inc.

.  R41HD113465
Small Business

Technology Transfer
Therapeutic antibody for hyperemesis gravidarum

e ,.'..: ) * Pls Andrew Mendelsohn, James Larrick, Larix Bioscience LLC
000000 « R43HD107741
SR
..‘;:.:; ;.. ®
VeSS

Novel Pharmacological Treatment for Preeclampsia

. P!s Mohamm.ad Uddin, Babbette Lamarca, Artemis
SBIR-STTR  Bogeeuic

America’s Seed Fund




The Accelerating Medicines Partnership® (AMP®)

Precompetitive public-private collaboration started in 2014

* Unite resources of NIH and private partners to improve our understanding of
disease pathways and transform current models for developing new
treatments by:

|dentifying new targets, biomarkers and development paradigms

®

o Developing leading-edge tools and technologies

o Collecting large scale datasets and supporting analytics for open analysis by the public
@

Generating consensus platforms and procedures

* Launched initiatives

o Alzheimer’s Disease 1.0 (2014)
Type 2 Diabetes (2014)
Rheumatoid Arthritis & Lupus (2014)
Parkinson’s Disease (2018)
Schizophrenia (2020)
Alzheimer’s Disease 2.0 (2020)
Common Metabolic Diseases (2021)

For an overview of the AMP Initiative, see:
Nature Reviews Drug Discovery - February 27, 2019
https://www.nature.com/articles/d41573-019-00033-8

<SFNIH

Bespoke Gene Therapy Consortium (2021)

Autoimmune and Immune-Mediated Diseases (2021)
Heart Failure (2022)

o 0O O 0O 0O O O O O


https://www.nature.com/articles/d41573-019-00033-8
https://www.nature.com/articles/d41573-019-00033-8

Leveraging data science and partnerships for disease
insights, biomarkers, and drug targets

Drug targets and
biomarkers

Knowledge Portals

Tools and Algorithms

Repositories,
Registries, Data

Warehouses

REPRODUCTIVE

SYSTEM
KNOWLEDGE PORTAL

Accelerating the translation of variant
associations into biological

knowledge

Search gene, variant, region or phenotype

Search gene, variant, region or phenotype

examples: MTNR1B, rs7111773, chr7:128 577 511-128,590,092, Gestational diabetes

About the Portal

This beta version of the Reproductive
System Knowledge Portal aggregates

and integrates genetic association, ®
functional genomic, and computational
results to accelerate research on
reproductive traits and conditions.

I

[l
|
|
A

Datasets by organ system
Total: 222 datasets

267
227
186
146
105

65

110

b
ey,


https://reproductive.hugeamp.org/
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