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Overall CIFASD4 Goals

To enhance diagnoses of FASD at different stages of the lifespan
based on biological, physical, and/or behavioral assessment and
to improve outcomes in individuals with FASD.

Improve screening, case recognition and diagnosis of FASD (Face, Brain,

Behavior, Biomarker)

Assess impact of having an FASD across the lifespan

Identify factors that impart risk/resiliency to FASD

Develop intervention for FASD

Employ eHealth technologies so that our research and its applications can

be more broadly disseminated
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Publication Productivity of CIFASD

Publications citing CIFASD funding Total PubMed
Last 5 full years + 2019 = 138 CIFASD Publications = 267
2019 =15
CIFASD investigators had significant
2019 contributions in high impact journals,
such as:
2018
« Lancet - Neurology
2ol * Nature
2016 « Trends in Cognitive Sciences
» Journal of Neuroscience
2015 Development
 Journal of Pediatrics
2014 « Proceedings of the National
0 5 10 e 20 25 30 35 Academy of Sciences

2019 Publications n=15

Aiton N, Huang R, Fernandez R, Mills M, Suttie M. Novel techniques for the analysis of face-brain morphology in
babies and adolescents with prenatal alcohol exposure (PNAE). Archives of Disease in Childhood, 2019;104
(Suppl 2):A79.

Aiton N, Suttie M, Ferguson A. Identifying facial features associated with prenatal alcohol exposure in newborn
infants using 2D and 3D imaging. Archives of Disease in Childhood, 2019;104 (Suppl 2):A87-A88.

Bandoli G, Coles CD, Kable JA, Wertelecki W, Yevtushok L, Zymak-Zakutnya N, Wells A, Granovska 1V,
Pashtepa AO, Chambers CD, and the CIFASD. Patterns of prenatal alcohol use that predict infant growth and
development. Pediatrics, 2019;143(2). pii: €20182399. PMCID: PMC6361345

Barrett CE, Kable JA, Madsen TE, Hsu CC, Coles CD. The use of functional near-infrared spectroscopy to
differentiate alcohol-related neurodevelopmental impairment. Dev Neuropsychol., 2019;44(2):203-219. PMCID:
PMC6423538

Buckley DM, Sidik A, Kar RD, Eberhart JK. Differentially sensitive neuronal subpopulations in the central nervous
system and the formation of hindbrain heterotopias in ethanol-exposed zebrafish. Birth Defects Res.,
2019;111(12):700-713. PMCID: PMC6650308

Coles CD, Kable JA, Granovska IV, Pashtepa AO, Plotka LD, Dolhov VB, Wertelecki W, Jones KL, Chambers
CD, and the CIFASD. Gestational age and socioeconomic status as mediators for the impact of prenatal alcohol
exposure on development at 6 months. Birth Defects Res., 2019;111(12):789-796. PMCID: PMC6494703.

Doyle LR, Coles CD, Kable JA, May PA, Sowell ER, Jones KL, Riley EP, Mattson SN, and the CIFASD. Relation
between adaptive function and IQ among youth with histories of heavy prenatal alcohol exposure. Birth Defects
Res., 2019;111(12):812-821. PMCID: PMC6650363

2019 Publications n=15

* Doyle LR, Glass L, Wozniak JR, Kable JA, Riley EP, Coles CD, Sowell ER, Jones KL, Mattson SN, and the CIFASD.
Relation between oppositional/conduct behaviors and executive function among youth with histories of heavy prenatal
alcohol exposure. ACER, 2019;43(6):1135-1144. PMCID: PMC6551300

* Fernandes Y, Rampersad M, Eberhart JK. Social behavioral phenotyping of the zebrafish casper mutant following
embryonic alcohol exposure. Behav Brain Res., 2019;356:46-50. PMCID: PMC6476196

¢ Fernandes Y, Rampersad M, Jones EM, Eberhart JK. Social deficits following embryonic ethanol exposure arise in post-
larval zebrafish. Addict Biol., 2019;24(5):898-907. PMC6629526

* Gangisetty O, Sinha R, Sarkar DK. Hypermethylation of proopiomelanocortin and period 2 genes in blood are associated
with greater subjective and behavioral motivation for alcohol in humans. ACER, 2019;43(2):212-220. PMCID:
PMC6370509

* Mattson SN, Bernes GA, Doyle LR. Fetal Alcohol Spectrum Disorders: A Review of the neurobehavioral deficits
associated with prenatal alcohol exposure. ACER, 2019;43(6):1046-1062. Review. PMCID: PMC6551289

¢ Sarkar DK, Gangisetty O, Wozniak JR, Eckerle JK, Georgieff MK, Foroud TM, Wetherill L, Wertelecki W, Chambers CD,
Riley E, Zymak-Zakutnya N, Yevtushok L. Persistent changes in stress regulatory genes in pregnant woman or a child
with prenatal alcohol exposure. ACER, 2019, In press.

* Tseng AM, Mahnke AH, Wells AB, Salem NA, Allan AM, Roberts VH, Newman N, Walter NA, Kroenke CD, Grant KA,
Akison LK, Moritz KM, Chambers CD, Miranda RC, and the CIFASD. Maternal circulating miRNAs that predict infant
FASD outcomes influence placental maturation. Life Sci Alliance, 2019;2(2). pii: €201800252. PMCID: PMC6399548

* Wozniak JR, Riley EP, Chamess ME. Clinical presentation, diagnosis, and management of Fetal Alcohol Spectrum
Disorder. The Lancet-Neurology, 2019;18(8):760-770. Impact Factor: 27.

CIFASD4 Presentation Drafts

Web of Science Search

Showing 5,306 records for TITLE: (fetal alcohol) OR (prenatal alcohol) OR (pregnancy and alcohol)

72 56 50
U24 AA014811 U01 AA014834 RO1AA10417

*

49 21

72 U24 AA014815 NHMRC 1021480

* Indicates a grant funded to a CIFASD Investigator

RO1/R37 AA03249
25

NHMRC 457084 18
R01 AA06666
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CIFASD Visibility CIFASD Visibility
ISBRA September 2018 - Kyoto, Japan 8th Int’l Conference on FASD March 2019 - Vancouver, Canada

CIFASD Visibility CIFASD Cross-Center Collaborations
RSA June 2019 — RSA June 2019 - Minneapolis, MN
Minneapolis, MN

CIFASD4 Presentation Drafts Page 5 10/11/2019



CIFASD Visibility
ESBRA September 2019 — Lille, France

Recent CIFASD Investigator Recognition
RSA and FASDSG 2018 & 2019

Alex Tseng
RSA 2018 .
Sarah Mattson Enoch Gordis Tatiana Foroud
IFREID) Sitrely @en 207 Research Award RSA 201 ®
Henry Rosett Award Distinguished Researcher
Award
Nihal Salem
FASD Study Group 2018

Timothy A. Cudd Award

CIFASD4 Presentation Drafts
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CIFASD Connections and Impact

Meeting with the FASD Change Makers Leadership Committee
8t Int’l Conference on FASD March 2019 - Vancouver, Canada

CIFASD in the Headlines

Jeff Wozniak shows the NewsHour’'s Amna Nawaz
brain scans of children with fetal alcohol spectrum
disorder. - Photo by Lorna Baldwin. July 2018.
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CIFASD Outreach and Education

Ask an Expert - Edward Riley,
What Is Fetal Alcohol Syndrome, and How Does It
Affect the Brain?

CIFASD.org Data Sharing 2.0

CIFASD.org Data Sharing 2.0

CIFASD4 Presentation Drafts

CIFASD Publications Policy
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CIFASD4 Progress Tracking

CIFASD Affiliated Scientists

Grants funded by Affiliated Scientists continuing work they began in CIFASD:

® R21 AA024055, MicroRNAs as biomarkers of exposure and effect in
FASD - Pls, Sandra Jacobson and Rajesh Miranda

® R21 AA023887, A neuroimaging study of 2 year old children with

alcohol exposure comparted to healthy unexposed controls embedded

in a birth cohort study - PI, Kirsty Donald
® RO01 AA026834, Tracking and prediction of early brain-face biomarkers

of prenatal alcohol exposure from neonates to children - PI, Kirsty
Donald and Joshi Shantanu

Resource Sharing

Thank You

CIFASD4 Presentation Drafts
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Nuffield Department of Women's and Repr

Project Objectives

« Enhance the understanding of dysmorphology in
alcohol exposed populations who do not exhibit
criteria eligible for a FAS diagnosis

. . « Improving analysis of face-neurocognitive-alcohol

Michael Suttie interactions.

H - Fetal ultrasound analysis to detect facial, cranial

AI Ison N O ble and neural effects of prenatal alcohol exposure with
neonatal follow-up.

- Develop a screening tool utilising 3D facial images
to support accurate identification of FASD associated
features

CIFASD Face-to-Face 2019

Nuffield Departm

Nuffield Department of Women's and Reproductive Health, University of Oxford

Static 3D Facial Photogrammetry Static 3D Facial Photogrammetry

CIFASD4 Presentation Drafts Page 9 10/11/2019



Nuffield Department of Women's and Reproductive Health, University of Oxford UNIVERSITY OF
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Nuffield Department of Women's and Reproductive Health, University of Oxford UNIVERSITY OF

(0):€2(0)23D)

Alcohol Clin Exp Res. 2018 Sep;42(9)-1769-1782. doi: 10.1111/acer. 13320 Epub 2018 Jul 20.

Combined Face-Brain Morphology and Associated Neurocognitive Correlates in Fetal Alcohol
Spectrum Disorders.

* Brain-cognitive correlations
* Asymmetry of CN lost in alc-exposed

« Midline face + brain = near perfect control-FAS classification
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Nuffield Department of Women's and Reproductive Health, University of Oxford IVERSITY OF
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Nuffield Department of W

IVERSITY OF Nuffield Department of Women’s and Reproductive Health, University of Oxford UNIVERSITY OF

OXFORD

Infant & Neonatal Analysis Cape Coloured children with FASD

PASS (Safe Passage Study) cohort: ) @ @ @ @ @ @ @@ @ U W @ @
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(Suttie et al, Pediatrics, 2013)

ALC ALC+SMOKE ALC+M)
Brighton NHS/CIFASD Cohort (n=380) Clinical Assessment:

Nuffield Department of Women’s and Reproductive Health, University of Oxford IVERSITY OF

Nuffield Department of Women’s and Reproductive Health, University of Oxford

UNIVERSITY OF

OXFORD

FASD ASSOCIATED FACIAL DYSMORPHISM Control-FAS Discrimination Testing
Cape Coloured | Caucasian African American
Mandible 93% 88% 92%
Smooth philtrum Malar 95% 91% 86%
FAS | Thin upper li Nose 8% % o
ppertip I Profile | 96% | se% | eo% I
Reduced PFL
Flat nasal bridge
Long philtrum - ) y/'f‘
Hypoplastic midface //
Prognathism/Micrognathia .
/ \
2016 138(2):20154256. doi:10.. 154Z/p d 2015 4256 ’ D J‘J




Nuffield Department of Women's and Reproductive Health, University of Oxford Nuffield Department of Women's and Reproductive Health, University of Oxford

Automated Landmarking

Face detection and automated landmarking using machine learning algorithms (CNN)

g
100 8

£ . *  Implement 2D landmark detection algorithms utilising v
80 § y=0.7452x + 9.811 . texture images from 3D acquisition.

. R'=0.8789

5 »
60 § + Implement a method to map points back to 3D

3 4 image

H o

Validate automatically derived measurements
P o

Mandible volume by CT scanning

Recapitulate previous studies using automated
0 20 a0 ] 80 100 methods
o
. o
D
X 3
o

R Huang, M Suttie, A Noble (2019) An automated CNN-based 3D anatomical landmark detection method to
facilitate surface-based 3D facial shape analysis. The Medical Image Computing and Computer Assisted
Intervention Conference, Shenzhen, China

)

Nuffield Department of Women's and Reproductive Health, University of Oxford Nuffield Department of Women's and Reproductive Health, University of Oxford

I Control Alcohol Exposed

Mandible Volume  macrognathi |[ L H micrognathic
Nose Long }—l—’—{ Short
Nose Shape Control }—x_‘_{ FAS

PFL Long }—&—’—{ Short

Philtrum Shape 1.3 (control) + ’ { 45 (FAS)
LipShape 1.3 (control! ‘ & { 4-5 (FAS)
Hypoplastic midface Sig weight } " ’_{
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Nuffield Department of Women’s and Reproductive Health, University of Oxford

FaceScreen Application

- In depth assessment of facial dysmorphology

- Report generation

- Accurate measurements: PFL, philtrum length, lip thickness

Nuffield Department of Women’s and Reproductive Health, University of Oxford

Publications CIFASD4

R Huang, M Suttie, A Noble (2019) An automated CNN-based 3D anatomical landmark detection
method to facilitate surface-based 3D facial shape analysis. The Medical Image Computing and
Computer Assisted Intervention Conference, Shenzhen, China

Aiton N, Huang R, Fernandez R, Mills M, Suttie M (2019) Novel techniques for the analysis of face-
brain morphology in babies and adolescents with prenatal alcohol exposure (PNAE). Archives of
Disease in Childhood May 2019, 104 (Suppl 2) A79; DOI: 10.1136/archdischild-2019-rcpch.190
Aiton N, Suttie M, Ferguson A (2019) Identifying facial features associated with prenatal alcohol
exposure in newborn infants using 2D and 3D imaging. Archives of Disease in Childhood May 2019,
104 (Suppl 2) A87-A88; DOI: 10.1136/archdischild-2019-rcpch.210

Suttie M, Wozniak JR, Parnell SE, Wetherill L, Mattson SN, Sowell ER, Kan E, Riley EP, Jones KL, Coles
C, Foroud T, Hammond P; CIFASD (2018) Combined Face-Brain Morphology and Associated
Neurocognitive Correlates in Fetal Alcohol Spectrum Disorders.Alcohol Clin Exp Res. 2018
Sep;42(9):1769-1782. doi: 10.1111/acer.13820

Fish EW, Wieczorek LA, Rumple A, Suttie M, Moy SS, Hammond P, Parnell SE (2018) The enduring
impact of neurulation stage alcohol exposure: A combined behavioral and structural neuroimaging
study in adult male and female C57BL/6] mice. Behav Brain Res. 2018 Feb 15;338:173-184. doi:
10.1016/j.bbr.2017.10.020

Suttie M, Wetherill L, Jacobson SW, Jacobson JL, Hoyme HE, Sowell ER, Coles C, Wozniak JR, Riley EP,
Jones KL, Foroud T, Hammond P; CIFSAD (2017) Facial Curvature Detects and Explicates Ethnic
Differences in Effects of Prenatal Alcohol Exposure. ACER 41(8):1471-1483.

*2 journal manuscripts currently in preparation: Infant and Neonatal Study, African American cohort
facial analysis

CIFAS

D4 Presentation Drafts
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Nuffield Department of Women's and Reproductive Health, University of Oxford

Clinical Report

Nuffield Department of Women's and Reproductive Health, University of Oxford

Collaboration:

Tina Chambers (San Diego) - Ukraine 3D facial images revisited with a preliminary
analysis complete

Sarah Mattson (San Diego) — Planned synergy between decision tree and 3D facial
analysis tool, testing tablet based image capture and transfer to produce automated
measurements

Tatiana Foroud, Leah Wetherill (Indiana) — We have recently been working to
investigate if any facial differences are apparent from the different gene carrier groups
identified from whole-exome sequencing (KIF2A, HTT and CRIPAK).

Tatiana Foroud, Clare Coles and Joanne Weinberg — working with these members to
collect 2D and 3D image data.

Jeff Wozniak, worked closely in the analysis of face-neurocognitive-alcohol interactions
publication

Scott Parnell, currently collaborating for infant/neonatal study where we are seeing
smoke/drug-alcohol interactions.

10/11/2019




Nuffield Department of Women's and Reproductive Health, University of Oxford

Jeff Wozniak

UK National
FASD Clinic:

Raja Mukherjee

Brighton UK:
Neil Aiton

Acknowledgements

Peter Hammond  CIFASD:
Ruobing Huang Ed Riley
Alison Noble Leah Wetherill
Ralf Haeusler Tatiana Faroud

Sarah Mattson
Sandra Jacobson Ken Jones
J L. Jacobson Clare Coles
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Uo1: A Multisite
Neurobehavioral Assessment
of Fetal Alcohol Spectrum
Disorders

Sarah N. Mattson, Ph.

+ Originally funded in 2003

+ Currently in 4" phase, 16" project year

Project

+ Overarching focus is on neurobehavioral effects of prenatal
alcohol exposure

Background
+ Studies have included multiple data collection sites in the U.S.,
South Africa, Russia, and Finland

San Diego State University

CIFASD Face-to-Face October 2019

CIFASD Face-to-Face October 2019

CIFASD
Neurobehavioral
Research Design

Phases 1-4

Children are tested at multiple sites using
measures from multiple domains.

Overall goal isto improve identification of
alcohol-affected children.

CIFASD Face-to-Face October 2019

+ Phase 1 (Completed)

© N=637

+ ssites: South Africa, Finland, Russia, U.S. (2)

+ 3groups: AE, CON, LD

- Ages7-18y

- Broad neuropsychological test battery
including standardized and experimental
measures

+ Phase 2 (Completed)

- N=o32
- 6sites: South Africa, U.S. (5)

- 4groups: AE, CON, 1Q, ADHD
- Ages8a6y

- Neuropsychological test battery focusing on
executive function

* Phase 4 (In Progress)

+ N=229 (450 Planned)

= 2US.sites

* 3groups: AE, T-CON, B-CON

* Ages 8-16y (expanded down to 5y)

* Decision tree, physical exam, validation
neuropsychological test battery, on-line
neurobehavioral testing

* Phase 3 (Completed)

N=878
- 4US.sites

* 3groups: AE, T-CON, B-CON

- Ages 5-7y & 10-16y

* Neuropsychological test battery focusing

on memory, also including executive
function

Current

Specific Aims

1. Explore the clinical utility of the CIFASD Decision Tree using

multiple methods and samples

a. Explore utility of the CIFASD Decision Tree using existing data from
lower risk samples.

b. Explore feasibility, sensitivity, and specificity of CIFASD Decision
Tree in clinical settings using an internet-based or mobile app
version of the CIFASD Decision Tree for identification of children
affected by prenatal alcohol exposure.

c. Results of the CIFASD Decision Tree will be validated using
advanced neuropsychological data.

2. Develop, implement, and validate online neurobehavioral
screening tools for use with subjects recruited through the
CIFASD web portal.

a. Devlelop and implement a novel online neurobehavioral screening
tool.

b. Validate online neurobehavioral tool (FONS) in a subset of
subjects.

CIFASD4 Presentation Drafts
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_ CoFASP Diagnostic Group ‘

San Diego- | SanDiego- | Minneapolis | Total
T: t UCSD FASD CBT
101 90 81 272

Tree Result FASD PFAS ARND  No Unable  Total Number of # Consented)/
FASD  toDx H Record Created
Agreement Su b_je.CtS # Complete in eTree 96 84 32 212
Between COFASP FRPEECEIAS 9 g ® It 9 k8 RecrU|ted and # Partial Record in eTree 5 6 49 60
Diagnosis and Proposed Non-AE 0 12 34 693 4 743 Enrolled in Tree # Complete NP Validation 94 76 170

eTree Application Total 5 43 47 794 7 896 Study
Al Agreement 100% 72%  28%  87% - 8% IS

More youth are identified as affected

using the eTree than the ARND

checklist indicating a possible

increase in sensitivity. I
— | [ | I

¥ w

Number of Subjects+

ARND : e anpeeData Pra aiNonAE Propa alhe
Checkllst Score eTree Results HARNDYe mARNDNo FONS
VS. eTree ReSU|t ® T As ARND Score increases, so does risk Development
& Risk Score |
§.. :

Risk Score
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* Support from Resource Cores
+ Administrative

+ Dysmorphology
* Informatics

+ Coordination with other Uo1
Projects
+ Foroud
* Suttie
+ Chambers
* Wozniak

FONS
Development

(2)

* Resource for other Uo1
projects
* Petrenko
* Weinberg

* We have been using the eTree app in FASD clinic
settings as well as research settings

* We are initiating deployment of the eTree app into the
UCSD developmental behavioral pediatric clinic

Accelerating
Dissemination
of eTree to
Clinical

Settings * Future goals for enhancing the eTree App

* Add the full physical exam to ease data entry and provide
real-time feedback to clinician

* We received an administrative supplement in May 2019

* to apply the decision tree algorithm to additional existing
datasets

* to develop classification algorithms using machine learning to
enhance the decision tree

Clinical Utility

of Decision
Tree

* Add clinical feedback and resources for clinicians and families
* Incorporate the FONS for in-clinic assessment

CIFASD4 Presentation Drafts Page 17 10/11/2019



Type of Sample __|
- B ; .. Develop
A p p |y th e UCSD FASD Clinic Existing (active) Hospital-based clinic | f .
N ith SDSU Center for Existing (active) Research-based clinic Classification * Goal: to refine existing eTree algorithm
gorithm to Behavioral Teratology A|gOI’itth Using Trained rt vect hi ; isting (Ph
Additional University of Minnesota Existing (active) Hospital-based clinic Machine Learning 2r§rl1r;le3) SCLIJIEXgD \éziaor machines using existing (Phase
Existing i llioll - ' Rese?rd] S . to Enhance the + Feature sets: facial measurements, 1Q, and parent
Datasets UCSD‘DeveIopfner‘\taI Existing (pending) Hospital-based clinic Decision Tree . 1
: Behavioral Pediatrics survey data
Supplement Aim 1. Clinic Supplement Aim 2
) — o
CoFASP (Chambers) Existing (archival) Prevalence study Overall classification accuracy of 77A)
CoFASP (May) Requested Prevalence study * To improve our accuracy
CanFASD Proposed Nefereieb e * Retraining the model with a more balanced dataset
based database + Exploring Random Forest techniques
* Enhance eTree app and Website
Pre|iminary + Complete FONS and deploy
Machine eatore Sete Future + Continue to collect data in FASD and Other clinical settings
. ) . . + Continue machine learning project
Learnin + Facial Features: Directions
| g PFL, Vermilion Border * Apply eTree to additional external databases
Results '(—)'gg":‘:é::"ﬁlght * Examine relation between eTree outcome and neuropsychological
* Survey Scores: testing
Thought, Attention,
Social, Rule
Breaking, Aggressive,
Somatic.
* 1QScore
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i

Neuroimaging Project
Update

Jeff Wozniak, Ph.D.
University of Minnesota
October 2019
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Families Moving Forward Connect:
Development of a Mobile Health

Intervention for Caregivers
Raising Children with FASD

Christie L. M. Petrenko, Ph.D. & Cristiano Tapparello, Ph.D.

ﬂ R UNIVERSITY of

OCHESTER

estneet Barriers to FASD-Informed Care

FMF Connect Team

Heather Carmichael Olson, Ph.D. Christie Petrenko, Ph.D. Cristiano Tapparello, Ph.D. Wendi Heinzelman, Ph.D.
SCRI / U. of Washington MHFC / U. of Rochester U. of Rochester U. of Rochester
Carson Kautz Jenn Parr Zhiyao Duan, Ph.D. Jordan Floyd
MHFC / U. of Rochester MHFC / U. of Rochester U. of Rochester U. of Rochester

RSA Symposia: Christie Petrenko, Cristiano Tapparello

Coiien The Possibilities of Mobile Health (mHealth)

* More than 77% of adults own a
smartphone in US
* Good potential for scalability
* Information can be accessed at
any time
* Apps are well suited for:
* Providing information
« Self-monitoring tools
* Goal setting

* Real-time (synchronous)
communication

10/2019 CIFASD Face-to-Face: Christie Petrenko, Cristiano Tapparello

CIFASD Face-to-Face: Christie Petrenko, Cristiano Tapparello

CIFASD4 Presentation Drafts
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| conNEST Content Development Process

| CONNECT App Development

= Families Moving Forward
(FMF) Program:

Content, principles, methods

= FMF developed by Heather
Carmichael Olson and team at
UW/SCRI

= Funded by CDC

3 Families Moving Forward

CONNECT

= FMF Connect is a derivative
product with unique features

CIFASD Face-to-Face: Christie Petrenko, Cristiano Tapparelio

Clestiniest FMF Connect Compone

* 12 core modules, 3 levels
* Educational text/audio
« Exercises to practice content

* Animation and video § q
* Users share ideas, ask questions,

get support
* Organized in sub-forums
* Moderated by trained peers

Library

« Lists of books, websites, other
resources

+ Optional fact sheets

* User builds personalized section
for later reference

* Exercises about child, selected
content, tools, notes

Rashboard

* Summary of progress

* Badges earned, child behavior
ratings, usage metrics

10/2019 CIFASD Face-to-Face: Christie Petrenko, Cristiano Tapparello

= Cross-platform (iOS, Android) and cloud-based

= HIPAA compliance to ensure privacy and security

= Based on state of the art products for app
development

= Amazon Web Services ‘«%
= Apple ResearchKit and CareKit
= ResearchStack and ManageMyCondition

1012019 CIFASD Face-to-Face: Christie Petrenko, Cristiano Tapparello

Dashboard

= User profile information
= Family Forum interactions

= Summary of progress with learning
modules

= Quick access to daily ratings, child
behavior tracking, and usage
metrics

10/2019 CIFASD Face-to-Face: Christie Petrenko, Cristiano Tapparello
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Example: Reframing Module

| CONNEST Learning Modules < CONNEST
| |
| |
| |

CIFASD Face-to-Face: Christie Petrenko, Cristiano Tapparelio

Heswwiess
= Library =

= Lists of books, websites,
other resources

= Optional fact sheets

= Notebook:

= User builds personalized
section for later reference

= Exercises about child,
selected content, tools, notes

Library and Notebook S| eonniEest

Educational text/audio

Exercises to practice
content

Animations and videos

CIFASD Face-to-Face: Christie Petrenko, Cristiano Tapparello

Family Forum

Users share ideas, ask
questions, get support

= Organized in sub-forums

= Moderated by trained

peers

CIFASD Face-to-Face: Christie Petrenko, Cristiano Tapparello

CIFASD Face-to-Face: Christie Petrenko, Cristiano Tapparello
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Systematic Development & Evaluation

Fcsninect

Faasioility
Trial (n=50)

Focys Groups

Initial Feasibility
Prototype Complete

er2
Audiovisuals
Programmed

ez

August 2018 FMIF Connect
Educational Content . -
Programmed Jevelopme
dunc 2018
Family Forum
Programmed Eebruanv 2018
sign Interface
Programmed

10/2019 CIFASD Face-to-Face: Christie Petrenko, Cristiano Tapparello

Findings: Global Impressions

CONNEST

Overall Positive App Features/Aspects

Guiding &
Organizing

Petrenko et al. (under review)

Ease of
Access

10/2019 CIFASD Face-to-Face: Christie Petrenko, Cristiano Tapparello
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Evaluation of Design and Components

ONRECT

* Method

« 7 focus groups were
completed in 5 U.S. 9 9
cities

* Recruitment 9
* Provider referrals
* Parent support groups

* Online listservs and
newsletters

Petrenko et al. (under review)

CIFASD Face-to-Face: Christie Petrenko, Cristiano Tapparello

Hesnneet Findings: Systems Barriers

Systems Barriers

[Limited Access to ServicesJ [ Feeling Isolated

7\

Ease of
Access

Lack of Knowledge &
Need for Advocacy

¥

Petrenko et al. (under review)

10/2019 CIFASD Face-to-Face: Christie Petrenko, Cristiano Tapparello
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Findings: Individual Components

?
Concerns and Considerations * 21 Parents 9
* 18 Providers

| eorieet iOS Beta Testing

P 90 ¥
- Beta Testing mid-April )
Who/What for?

v
to mid-May % c
Learning Modules
~—— ?
) .
Wanting Answers * Data Collection S
Now vs. Learning May - June

* Focus groups
— * Interviews 9
* Data collected by app

Privacy and Safety
S

CIFASD Face-to-Face: Christie Petrenko, Cristiano Tapparelio

CIFASD Face-to-Face: Christie Petrenko, Cristiano Tapparello

Hesveet App Distribution & Usability T esrieet App Usage Analytics - Parents
= 32 out of 39 testers installed and used the app * Average daily user engagement * Amount of time spent on the
of 19m learning modules
= Test on a wide range of iOS devices « Average: 1h:52m
. . . * Median: 1h:10m
= Ability to track bugs/crashes in real time + Max: 8h:21m

= Released 3 updates to fix bugs and expand functionalities

= Collected analytics to evaluate level of engagement to
different app components

= Ways to make the app more engaging and ideas for future refinements

10/2019 CIFASD Face-to-Face: Christie Petrenko, Cristiano Tapparello

10/2019 CIFASD Face-to-Face: Christie Petrenko, Cristiano Tapparello
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Themes from Focus Groups & Interviews

] ConEST Hesiwess  Themes from Focus Groups & Interviews

Learning Modules Family Forum

* Content relevant and easy to * Liked avatars and content of
read posts
* Suggested alternate

presentation formats to
enhance ease of use

* Videos and exercises were
engaging and motivating

* Recommended table of
contents and tailored
presentation of videos Notifications

* Would help with engagement

* Ability to personalize

10/2019 CIFASD Face-to-Face: Christie Petrenko, Cristiano Tapparello 10/2019 CIFASD Face-to-Face: Christie Petrenko, Cristiano Tapparello

CleonEst |estiiest

CIFASD Synergy

* 16 Parents 9

* Beta Testing mid-
October to November $ 9 9

December
* Focus groups
* Interviews 9
* Data collected by app

* Data Collection 9 %

Received recruitment and logistical support from other projects
(Mattson, Wozniak, Foroud, Coles, Jones, Riley)

Coordinating with Foroud to develop video consenting process in
Webportal for Aims 2 & 3

Assisting with recruitment for Foroud, Suttie, and Riley projects

Planned intervention trials may increase interest and engagement
in other human projects

10/2019 CIFASD Face-to-Face: Christie Petrenko, Cristiano Tapparello
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(2317 2
Faasioility
Trial (n=50)

Focys Groups

2

Initial Feasibility
Prototype Complete

2

Audiovisuals

Programmed Yeaurs -2
Aueus2018 FIMIF Connect
Educational Content
Programmed Jeveloprnen
dunc 2018
Family Forum
Programmed Lebruary 2018
Design Interface
Programmed

10/2019 CIFASD Face-to-Face: Christie Petrenko, Cristiano Tapparello z 26

B Video

10/2019 CIFASD Face-to-Face: Christie Petrenko, Cristiano Tapparello
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Exploring the Genetics of FASD Normal

in Complementary Mouse and
Fish Models

Prenatal
Scott E. Parnell/Johann K. Eberhart AlCOhOl

University of North Carolina
University of Texas at Austin

Exposure

Early Development Gastrulation-stage exposure

DEVAY Day 22 Day 26 Day 29

Mouse

Day 7 Day 8 Day 9
ay ay ay Godin et al, 2010
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Early Development

Neural plate

Day 17 Day 22 Day 26 Day 29 Day 32

Ventral Lateral Darsal  Shh in the prechordal plate

Scanning electron micrograph of a gestational day 8 embryo induces the medial forebrain

Neurulation-stage exposure Primary cilia receive signals, including Shh,
from outside the cell

Control

Ethanol

Parnell et al., 2009
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Cilia number in the RostroVentral Neural Tube

Q

I R

Arligb+ Cilia

RVNT
Boschen et al., under review

Transcriptomics (RNA-Seq) in the

rostroventral neural tube Cilia function following ethanol

Boschen et al., under review Boschen et al., under review
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Synthetic cannabinoid-induced
craniofacial malformations

R01 AA026068, Parnell (PI) 12/15/18-11/30/23
NIH/NIAAA

Cellular Mechanisms in Fetal Alcohol Spectrum Disorders
Role: PI

Control Midfacial Micrognathia
Hypoplasia

Gilbert et al., 2016

Synthetic cannabinoid-induced cleft palates, loss
of ventral midline tissue, and eye defects

These teratogenic effects are consistent
across numerous different cannabinoids

Eye Defects (% of Fetuses)

17 56 17 056 17 56 17
P Fish et al., under review
Gilbert et al., 2016 Cannabinoid Dose (mg/kg)
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Cannabinoids exacerbate the effects of alcohol CB1 receptor antagonist reduces the effects of
cannabinoids in mice

Veh

SR 5.0 CP 0.5 CP 0.5+ CP 0.5+
SR 2.0 SR 5.0

| RV
3 Aic1.4
3 Ac28

Mice (% with Eye Defect)

% Abnormal Eyes

0
Alc Dose (g/kg) Veh 14 . K . K Veh 14

CB Dose (mglkg) Veh CP-55,940 (0.25) Veh HU-210 (0.03) THC (0.56)

Fish et al., under review Cannabinoid Dose (mg/kg) Fish et al., under review

Replication of alcohol and cannabinoid effects in zebrafish Rescue of CB and ethanol effects with Shh mRNA in fish

3 Alc 0% 3 Alc 0% 0.5%
3 Alc 0.5%
33 Alc 2%

% with Small Eye

% with Small Eyes

Alcohol (%) 0 0 0 05 05 05

° CP-55940(mg/lL) 0 25 25 0 25 25

Alcohol (%) 0 05 5 05 o ShhmRNA(N183) + = + 4+ = +
CP-55,940 (mg/L) Veh 10 25 38 50 10 25 38

Fish et al., under review Greg Cole Lab - NCCU

Fish et al., under review Greg Cole Lab - NCCU
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R21 AA025400, Cole (PI-NCCU) 09/15/18-09/30/20
NIH/NIAAA

Gene-ethanol Interactions in a Zebrafish Multi-binge FASD Model
Role: Co-PI

R03 AA026996, Besheer/Parnell (Multi-Pls) 08/15/18-07/31/20
NIH/NIAAA

Consequences of Prenatal Alcohol and Cannabinoid Co-exposure

on Alcohol Self-Administration in Adolescence
Role: PI
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PAC: proamniotic cavity
PS: primitive streak

ACF: amniochorionic fold
En-frw: endodermal furrow
EC: exocoelomic cavity
Al-bud: allantoic bud

ASP: anterior separation point
CH: chorionic membrane
AM: amniotic membrane
Al: allantois

VYS: visceral yolk sac

EPC ectoplacental cavity

200 pum

Baseline strain comparison

Decreased cell proliferation and increased
apoptosis pathways

Numerous large differences in several cilia
genes (e.g. Dynltl & Efcab7)

Immediate (6hr) response to alcohol

Amplification of abnormal cell proliferation
and apoptosis processes in 6] mice
Altered cell migration pathways in 6N mice

Intermediate (12 hr) response to alcohol

p53 — most up-regulated pathway
Shh — most down-regulated pathway

CIFASD4 Presentation Drafts
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Strain-specific responses to ethanol
C57BL/6J (susceptible):

Nearly twice as many genes altered by ethanol exposure

Numerous canonical pathways:
“Neuroimmune” signaling
Primary ciliogenesis
Apoptosis

C57BL/6N (resistant):
Fewer genes differentially regulated by ethanol
No canonical pathways meet criteria

Modifying susceptibility to alcohol

10/11/2019



MNS1: Meiosis-specific nuclear structural protein 1 Apoptosis regulator BAX

Boschen et al., 2018 Mendoza et al., in prep

Acknowledgments
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CIFASD4 Presentation Drafts

Laura Murdaugh

Marcoita T. Gilbert, Ph.D.

Haley Mendoza-Romero
Jaime Leitzinger

Henry Gong

National Institute on Alcohol

Abuse and Alcoholism

Kevin Williams, Ph.D.
Michael Tarpley
Lhoucine Chdid

Somnath Mukhopadhyay

University of Texas
Johann K. Eberhart, Ph.D.

Desire Buckley, Ph.D.

10/11/2019



Gene-environment interactions complicate our
understanding of birth defects

(Lovely, et al., 2016)

The beautiful fish face
4 dpf 4 dpf
4 dpf
Mary 4 dpf
Swartz
CIFASD4 Presentation Drafts
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Forward genetics effectively identifies ethanol-
sensitive loci

Irp13b*-

Irp13b”-

Forward genetics effectively identifies ethanol-

sensitive loci
Untreated 1% EtOH 24-48hpf

(Tim Kuka, unpublished)

10/11/2019



Loss of Irp13b causes temperature sensitivity Ethanol exposure exacerbates Irp13b
phenotypes
22° 28.5° 33°
22° 28.5° 33°

. 5

8 IS

&
; 4
S &
: IS

We are identifying and characterizing novel genes mediating ethanol sensitivity
Genetic screens using candidate mutants Palatogenesis requires Pdgfra
pdgfra*’ vangl2’ bmp2b*"

e}

2

o

£

>

E

2

5

(McCarthy, et al.,
Development 2013)
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Ethanol interacts synergistically with pdgfra

(McCarthy, et al.,
Development 2013)

mTOR inhibition phenocopies ethanol-pdgfra
interaction

control 1% ethanol rapamycin

wr pdgfra

Cell

|PI3K |.>|AKT |9|mTOR |9 Survival
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Attenuation of Pdgfra signaling results in ethanol-
induced apoptosis

Examining the signaling mediating the dual
functionality of Pdgfra

Pdgfra | Pdgfra

Migration

survival

Activation:
Inhibition: =]

10/11/2019




Loss of raptor sensitizes embryos to ethanol-
induced craniofacial defects
+/+ +/- -/-

control

Ethanol

Scott Tucker, unpublished

Social behavior assay
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Loss of tscla protects against ethanol
teratogenesis in pdgfra mutants

PI3K = Akt — Tsc1l = mTor

pdgfra” tscla” pdgfra*/;tscla”’- pdgfra”;tscla”

Ethanol treated fish spend less time in Zone 1 compared to
controls

Control EtOH Treated

Average time (%)

Zone

10/11/2019



Loss of tscla appears to suppress ethanol-

induced behavioral defects.

Control EtOH Treated

-

nnnnn
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Take home conclusions

Gene-ethanol synergy

Contextual gene function

Migration Survival
Social environment may have an impact exposure outcomes

WT (+/+) HET (+/-) MUT (-/-)

10/11/2019
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* Incarceration

e

Age
Gender
Race*
#93.7% Non Hispanic

Education

Marital Status

M # Children
Employment

Income

36.86 yrs, (Range 30-70Yrs)

M=37.5%; F=62.3%

W=45.3%; A-A=35.2%; Native=9.4%; Mixed=10.1%
HS:23.9%; Col/Tech: 42.7%; Grad:11.2%

With partner: 37.1%; Never Married: 50.3%;
Separated/Divorced: 10.1%

2.41 (1.47 SD) (Range: 0-8)
FT: 50.3%; PT: 27.7%; Not working: 22% (Disabled: 11.3%)

More than $4000/mo: 22.6%

CIFASD4 Presentation Drafts
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Adverse Childhood Experiences (ACES)
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Background

* Individuals exposed to similar quantities/frequencies
of alcohol prenatally have variable outcomes

U01: Human Genetics
Tatiana Foroud

Leah Wetherill * What other factors contribute to variable outcomes

* Genetics is certainly one of these factors
—Few studies have been designed to formally test for these
factors

m SCHOOL OF MEDICINE

Importance of Sample Size Aims

1. Develop a web portal with a novel, online
consenting process to create a large CIFASD cohort
of individuals with prenatal alcohol exposure for

* Given the variability in FASD, it is essential to
recruit large numbers of individuals for genetic

studies new studies.
—Challenging to do this across study sites
~This project seeks to recruit via social media and 2. Perform whole exome sequencing in a targeted set

enroll participants through an online consent and of the newly recruited online CIFASD cohort to

protocol compare individuals with (1) high probability of
FAS/FASD features to (2) low probability.

Eﬂ SCHOOL OF MEDICINE m SCHOOL OF MEDICINE
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Aim 1: Web portal

* Protocol
—Demographics
—Information about

exposure
—Take photos and upload
—Saliva kit for DNA

https://digfasd.org

m SCHOOL OF MEDICINE

Recruitment Snapshot.....

e Completed
online: N=252

Online
Forms

e Completed
online: N=203
N=108

E SCHOOL OF MEDICINE

¢ Photos uploaded:

« Saliva received:
N=105

CIFASD4 Presentation Drafts
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Overall Recruitment

* Slow but steady

$50 compensation

Cumulative # Consents

300

|
2 |
200 v

150

# consented

A
100 I NOFAS providing $
I match to increase
50 I enrollment
0 [ [
July 1, 2018 Jan 1, 2019 June 1, 2019

m SCHOOL OF MEDICINE

.
Overall Recruitment
30 Age Self-Reported Ancestry
¥ 60 60
% 40 I %’40
2 20 c
g, | | I | 2 20 I
10 20 30 40 50 60 ‘-‘LO - -
Age Cauc Native African Mixed/Other
Exposure Diagnosis
30 80
g 60 E\_o, 60
€ 40 $ 40
S 20 l 5 20
g & o .
Heavy Minimal FAS(D) PAE-ND  Both

m SCHOOL OF MEDICINE
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https://digfasd.org/

Web Portal: In the works Recruitment within CIFASD

* Reliance agreement with Petrenko

. . . . * CIFASD projects collecting saliva:
* Creating online video for adults +18 to describe study

* Weinberg
* Creating short videos with brief answers to frequent « Wozniak o
questions (with Tom Donaldson/Kathy Mitchell) * Coles 0
—What will you do with my DNA? * Grant & 40
—Why do you want a photo of my face? g 30
—How does this help me? g ig
—How does this help other people?

Genetics project CIFASD projects

E SCHOOL OF MEDICINE m SCHOOL OF MEDICINE

Recruitment outside CIFASD Aim 2: Genetic Analyses

* Recruit in Genetics Clinics at Indiana University

* Working on reliance agreement with Kathy Keiver, Alison Orr . Utilized 273 DNA samples from previous phases for whole

(Canada) exome sequencing (WES)
* Working closely with clinicians, organizations around the
country * Preliminary sample used 154 (African Americans + European
—Several contacts in Anchorage and Governor's Council of Alaska Americans)
— Nebraska, Dakotas, Florida
— Neurobehavioral clinics « All individuals had prenatal alcohol exposure
— Grass-roots organizations (1) Initial: compared FAS to no FAS (no features of FAS)
* Invited presentation at the American Academy of Child & (2) Identified 3 genes: HTT, KIF2A, CRIPAK

Adolescent Psychiatry meeting (chicago, 2019)

* Registered at clinicaltrials.gov

E SCHOOL OF MEDICINE m SCHOOL OF MEDICINE
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Genetic Analyses: Highlights

» Final analyses of 3 genes:

* include all carriers of any rare
coding gene variants (GC, Gene
Carriers)

« compare to all non-gene carriers
(NGC):

* Analyzed
. Brain Spatial working
- Brain volume HEEEE
» Spatial working memory (SWM) ;¢ 20 24

» 3D images (African Americans) o nGC " 0

m SCHOOL OF MEDICINE

Genetic Analyses: HTT

E SCHOOL OF MEDICINE
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Genetic Analyses: HTT

GC NGC

GC NGC

Smaller cerebellum cortex volume (p=0.04)

No difference in caudate (p=0.86) Poor SWM strategy (p=0.008)

More errors (p=0.03)

m SCHOOL OF MEDICINE

Share results within Collaborative Initiative on
Fetal Alcohol Spectrum Disorders (CIFASD)
Biomarkers
Mice (Torii) .
Zebrafish Biome
(Parnell, (Blanchard,
Eberhart) Animal models Mooney)
NOFAS Neurobehavior
(Donaldson, (Mattson, Wozniak)
Mitchell)
DiG FASD Adult Health
Immune Sanailes (Coles)
Function : .
(Weinberg) Blo(T;li'il)(ers 3D/2D Images Ukraine
(Suttie) (Chambers)

m SCHOOL OF MEDICINE
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Future Directions Translation Potential

¢ Understanding genetic risk and resilience can help inform
* Current findings 8 P

treatments and interventions
— Htt heterozygote mice have been ordered

) ) * Understanding genes and mechanism of action of alcohol
—Zebrafish morpholinos
T —On the face and brain can help inform treatments
—Replication in Chambers ) o ) i )
— Reviewing saliva samples from DIG FASD online study for WES —On neurobehavioral deficits can help improve interventions
. * Future analyses of behavioral traits can improve
* Inform other CIFASD studies q dY P
— Biomarkers (Torii) understanding
. . —Those with FASD do not respond to ADHD medication
—Immune function (Weinberg) ) o ] ) B ]
— Biome (Blanchard/Mooney) —:ilsg:rSZTorbldlty with conduct disorder, oppositional defiant

E SCHOOL OF MEDICINE m SCHOOL OF MEDICINE
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Early Predictors of FASD in Ukraine

Christina D. Chambers, PhD, MPH

Collaborative Initiative on Fetal Alcohol Spectrum
Disorders
October 28-29, 2019

Ukraine Cohort Study Ukraine Cohort Study

* Prenatal interviews

* Prospective pregnancy cohort, 2004-2022 « Prenatal ultrasounds

. . . . . * Blood samples collected from mothers 2nd and 3rd trimesters

 Collaboration with Omni-Net Centers in Ukraine ) i ) ) )

» Multiple physical evaluations of liveborn infants for features of
FASD and growth

» Subset of mothers have provided saliva samples and subset
of children have provided cheek swabs, blood and urine
Khmelnytsky Perinatal Center samples
* Neurobehavioral evaluations:
» BSID-II and Cardiac Orienting Response (COR) at 6 and 12 months
» Moderate to heavily exposed women in early pregnancy and * Testing battery at preschool age 3-5 years

. » Expanded testing battery at school age 7-10 years
low/unexposed women enrolled 1:1 ratio P 9 y . 9 y
» 3D images for subset at one site

» ~1,200 participants recruited from screened population at
Rivne Regional Medical Diagnostic Center and the
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Past Accomplishments
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Past Accomplishments
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Past Accomplishments

COR Information Processing Tasks

« Auditory stimuli:

* Habituation: 400-1000
hertz pure tone pairs
presented contiguously for
12 sec each (10 trials)

« Dishabituation: 700-1000
hertz pure tone pairs
presented contiguously for
12 sec each (5 trials)

« Visual stimuli

BN
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Past Accomplishments

O
O o

Cardiac orienting
responses (COR) index
I;‘C‘:ir",?s" early frontal lobe
input from functioning by evaluating
the 10t a physiological response
cranial  to novel stimuli. The
nervevia response diverts oxygen
e i o the brain and causes a
oblongata deceleration in the heart
PAE Associated with a Diminished COR as Indicated by a Higher Level rate.
of HR During the Trough

Cardiac Orienting Response Paradigm
Compared to Bayley at 6 months in Predicting
Performance on Bayley at 12 months
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Maternal miRNA Expression

Maternal Markers of Inflammation
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Maternal miRNA Expression

Maternal Markers of Inflammation
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CIFASD4 Aims
Early Predictors of FASD in Ukraine

Develop a panel of prenatal/infancy physiologic
and biologic markers that can predict FASD
using existing data and 200 newly enrolled
pregnant women/infants

* miRNAs
* COR paradigm
» Cytokines

Recruitment Status
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CIFASD4 Aims
Early Predictors of FASD in Ukraine

Develop risk/resilience profiles based on early
markers and other factors that will adequately
predict preschool and school age performance
using existing data and 200 newly enrolled
pregnant women/infants

* Growth, social, environmental, economic, health, & other
available data in base models

* Add early physiology/biomarkers to profiles

* Test prediction model to extent possible in CIFASD2 and 3
retrospective samples

N Completion Date
Required Percent of Total Projected
120 47%

New Pregnant Women Exposed 56 June 2021
New Pregnant Women Unexposed 44 80 55% June 2021
NB Testing School Age Exposed 35 80 44% June 2021
NB Testing School Age Unexposed 47 70 67% June 2021
NB Testing 6 Months Exposed 9 60 15% January 2022
NB Testing 6 Months Unexposed 9 40 23% January 2022
NB Testing 12 Months Exposed 1 60 3% June 2022
NB Testing 12 Months Unexposed ] 40 0 June 2022
Blood Samples Infant Exposed 1 80 1% June 2022
Blood Samples Infant Unexposed 1 60 1% June 2022
Blood Samples School Age Exposed 22 40 55% June 2021
Blood Samples School Age Unexposed 25 30 83% June 2021
Ultrasound Exposed 62 120 52% June 2021
Ultrasound Unexposed 56 80 70% June 2021
3D image Exposed 18 35 51% June 2022
3D Image Unexposed 16 30 53% June 2022
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Child miRNA Expression

* 57 plasma samples completed to date
(of which 28 overlap with Weinberg samples)

* Collected from children 2-3.5 years old

* Qiagen miRCURY LNA miRNome panel v5

« 752 Unique miRNAs

* 164 miRNAs in >80% of samples

Concordance:
Child PAE Status vs.
Maternal RFA miRNAs

Maternal RFA miRNAs

Total RFA miRNAs 19
>80% child samples 11
d>0.5 3

Concordance:

Child Neurodevelopmental Status

vs. Maternal RFA miRNAs

Maternal RFA miRNAs

Total RFA miRNAs
>80% child samples
05<d<0.8

d>0.8
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Child miRNA Expression

» Compared concordant expression in child miRNAs to maternal
miRNAs previously identified in Random Forest Analysis as most
informative for differentiating heavily exposed mothers from those
with low or no exposure

» Examined concordance by PAE and concordance by
neurodevelopmental delay at 12 months

Normal Neuro Low Neuro Unknown Neuro
Ethanol Exposed 9 21 1
Ethanol Unexposed 11 15

Child Immune Networks

* Immune network dysregulation associated with child
neurodevelopmental delay: Modulatory role of prenatal alcohol
exposure

« Tamara S. Bodnar, PhD, Charlis Raineki, PhD, Wiadimir Wertelecki, MD, Lyubov Yevtushok, MD, Larisa Plotka,

MD, Irina Granovska, MD, Natalya Zymak-Zakutnya, MD, Alla Pashtepa, Alan Wells, Gordon Honerkamp-Smith,
MA, Claire D. Coles, PhD, Julie A. Kable, PhD, Christina D. Chambers, PhD, and Joanne Weinberg, PhD.

Analysis of of 59 child samples (with and without alcohol
exposure and affected and unaffected) revealed unique immune
milieus associated with alcohol-related and alcohol-independent
neurodevelopmental delay at 12 months of age.

Currently under review In Child Development
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Trajectories for Risk and Resilience

Trajectories for Risk and Resilience
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Trajectories for Risk and Resilience
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Trajectories for Risk and Resilience Trajectories for Risk and Resilience

= Individual growth curves for subset of 441 singleton infants
combined with clinical variables screened for contribution to
improvement in prediction of scores on the BSID Il at 12
months of age

= Explained variation for continuous MDI (37%) and PDI (33%)
at 12 months of age

Translation of COR to a Clinically Useful
Screening Tool

Trajectories Now Being Applied to
Preschool Age FASD Classification

» Adapted so stimuli and
data collection can be
done wirelessly with an

Alcohol Low or iPad and small butterfly

FASD Alcohol Exposed Unexposed sensor

Classification N =115 N =175 Standard car seat for
positioning

Immediate feedback
FAS — n (%) 5(4.3) 0 regarding the response
instead of elaborate
pFAS - n (%) 7(6.0) 3(1.7) processing historically
needed

ARND - n (%) 47 (40.9) 0 Developing best algorithm
Total FASD — n (%) 59 (51.2) 3(1.7) o eI 1 “ecore”

using machine learning
techniques

Classified by Hoyme et al 2016, Pediatrics criteria
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Can COR in Infancy Predict FASD at Preschool Age?

*FASD Status determined by applying CoFASP criteria at the
preschool period

fNIR/fNIRS: Functional Near-Infrared Synergy Across the Consortium
Spectroscopy in School-Age Children in
Ukraine

Collected and sent 20 samples from children in
FASD biorepository at UC San Diego — while
awaiting sample collection in Ukraine

Torii

Epigenetic
ELCTS]

Measures blood oxygenation

level changes, specifically Transmitted ST p Eda'rlty VEESI,  Provided data from the
oxygenated (HBO) and 3D and & Noble redictors FASD Ukraine cohort to U01
V9 | of FASD in Decisi PI Mattson to test/adapt
deoxygenated hemoglobin (HBR) ultrasound data mage ecision -
Analysis Ukraine Tree FASD Decision Tree.
Weinberg Provided biological samples
Markers of from children and paired
Inflammation mothers in the Ukraine cohort
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Translation to Clinical Practice and Impact
on Public Health

» Demonstrated benefit at least in short term of standard prenatal
multivitamin/mineral supplements even if started after recognition
of pregnancy

« Drinking trajectories relative to growth and developmental
outcomes can inform maternal counseling

* Risk/resilience prediction models incorporating prenatal to school
age data appear promising for guiding pediatric care

* Biomarkers of exposure and effect demonstrated previously in
mothers emerging as relevant biomarkers in children

* COR as a low-cost, easily administered screening tool in infancy
shows promise for early identification of infants at high risk of future
performance deficits

Intervention Targets

Nutritional

Status for Psychiatric
Mother and Diagnoses M Inflammation;

Child;

Breastfeeding

Pre-
Pregnancy
Weight;
Weight Gain
Pattern

Factors

Immune
Function

Social
Stability

amenable to Cognitive
intervention;
Tobacco - likely v
Behavioral

interrelated
ways

UCSanDiego

SCHOOL o MEDICINE

CIFASD4 Presentation Drafts

Publications

* 2019 Bandoli Pediatrics PMID30610099
* 2019 Sakar ACER PMID31329297
* 2019 Coles BDR PMID30378744

* 2019 Tseng Life Sci Alliance
PMID30833415

* 2018 Sowell Alcohol PMID20453023

* 2018 Chan Commun Stat Simul Comput
PMID29628607

* 2018 Bodnar Brain Behav Immun
PMID29738852

* 2017 Carlson J Am Coll Nutri
PMID28169608

* 2017 Mesa ACER PMID27883195

* 2016 Balaraman PLoS One
PMID27828986

* 2016 Montag ACER PMID27688069

* 2016 Kable ACER PMID27650880
* 2016 Bandoli ACER PMID27129610
* 2015 Kable Alcohol PMID26493109

* 2015 Coles Mat Child Health J
PMID26164422

¢ 2015 Chambers ACER PMID24834525
* 2013 Weiss ACER PMID23906504

* 2011 Bakhireva J Stud Alc Drugs
PMID21683035

* 2010 Keen Biofactors PMID20333752

* 2009 Kfir Ultrasound Obstet Gynecol
PMID19444822
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A UC San Diego

SCHOOL or MEDICINE

MicroRNA predictors and
mediators of Fetal Alcohol Effect

Christina D Chambers’ and Rajesh C Miranda’s Research Groups

Collaborative Initiative on

Fetal Alcohol Spectrum Disorders

Rationale

* Prenatal alcohol exposure (PAE) is common

* ~8.4% of Texas newborn infants had evidence of PAE (Bakhireva et al, ACER 2017,
41(5):1004-1011).

* PAE is difficult to prevent
* Unplanned pregnancies, AUDs, psychosocial factors etc.....
* FASDs are difficult to diagnose
* A majority of assessed children in a Texas foster-care cohort had signs of FASD
but lacked a diagnosis (Bakhireva et al Alcohol. 2018; 67:37-43).
* Early diagnosis = Early intervention
* PAE # FASD

Enabling Research:

* CIFASD2 Pilot project:
« Balaraman S, Lunde ER, Sawant O, Cudd TA, Washburn SE, Miranda RC. Maternal and
neonatal plasma microRNA biomarkers for fetal alcohol exposure in an ovine model.
Alcohol Clin Exp Res. 2014 May;38(5):1390-400. PMCID: PMC3999266.

* Plasma miRNAs are a biomarker for PAE (Prenatal Alcohol Exposure) in both pregnant
dams and newborn lambs.

* CIFASD3

 Balaraman S, Schafer JJ, Tseng AM, Wertelecki W, Yevtushok L, Zymak-Zakutnya N,
Chambers CD, Miranda RC. Plasma miRNA Profiles in Pregnant Women Predict Infant
Outcomes following Prenatal Alcohol Exposure. PLoS One. 2016 Nov 9;11(11):e0165081.
PMCID: PMC5102408.

* Maternal plasma miRNAs predict effects of PAE

11 miRNAs Identified HEa Infants (yg;miRNAS)

miRNA MIMAT#

neamiRNAs collectively explain the variance in
independent measures of infant size

"hsa-miR 222-5p  MIMAT0004569 ~ 0.006
Ihsa-m\R»1B7»5p MIMAT0004561
|hsa-m\R-299-3p MIMAT0000687
hsa-miR-491-3p  MIMAT0004765
Ihsa-miR-885-3p  MIMATO004948
|hsa-m\R»5181—3p MIMAT0002842
hsa-miR-760 MIMAT0004957
hsa-miR-671-5p  MIMAT0003880

2nd| Trimester|R2  3rd Trimester R2

Jhsa-miR-44%a  MIMAT0001541 Weight 24.983 13.303
hsa-miR-204-5p  MIMAT0000265

lhsamiR 519930 _ViATOO02860_ 0.038

hsa-miR-363-3p MIMAT0000707 i

hsa-miR-378a-5p MIMAT0000731 Helght 24.568 13.505
hsa-miR-539-5p  MIMAT0003163 Head

hsa-miR-518b  MIMAT0002844 g

hsa-miR-133b  MIMAT0000770 Circumference 31.844 28.675

hsa-miR-10b-5p  MIMAT0000254
hsa-miR-517¢-3p MIMAT0002866
hsa-miR-518e-5p MIMAT0005450
hsa-miR-524-3p  MIMAT0002850
hsa-miR-147b  MIMAT0004928

| .
10t 90™ percentile

Balaraman s, Schafer 1), Tseng AM, Wertelecki W, Yevtushok L, Zymak-Zakutnya N, et al. (2016) Plasma miRNA
Profiles in Pregnant Women Predict Infant Outcomes following Prenatal Alcohol Exposure. PLoS ONE 11(11):
0165081 https://doi.org/10.1371/journal. pone 0165081




neaMiRNAs Are Predicted to inhibit Epithelial Mesenchymal
Transition (EMT) which is critical for Early Development CIFASD4

e CE000, 0
- * Do predictive maternal miRNAs also mediate effects of PAE?

Lamina Propria
SNAIL O 0 * Does fetal sex contribute to differences in maternal miRNA responses
™ x/ o to PAE?
Vimentin £-Cadherin O * |s there a persistent imprint of PAE on child plasma miRNA profiles?
Sourceswikpedis * Are child plasma miRNA profiles related to intellectual disability?

Cytotrophoblasts
& Syncytiotrophoblasts O

Endometrium
SNAIL thra-@ous trophoblasts
, TWIST X/ 0
Vimentin E-(

Cadherin

HeaMIRNAs are:

C | FAS D4 Dysregulated in Birth Pathologies due to Placentally Abundant

Placental Dysfunction —
* Do predictive maternal miRNAs also mediate effects of PAE?
Preterm Spontaneous
Fetal G_I'O_Wlh Birth Abortion
Restriction Preeclampsia
[ ]
]

®HC
® Weight

Height 8 °

e

Tseng AM, Mahnke AH, Wells AB, Salem NA, Allan AM, Roberts VH, Newman N, Walter NA, Kroenke CD, Grant KA, Akison LK, 2 2
Moritz KM, Chambers CD, Miranda RC; & CIFASD. Maternal circulating miRNAs that predict infant FASD outcomes influence

placental maturation. Life Sci Alliance. 2019 Mar 4;2(2). pii: e201800252. PMID: 30833415; PMCID: PMC6399548. Row Z-Score
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HEamiRNAs interfere with the EMT p

in BeWO cy

@ Control
@ +e=miRNA mimics

Cytotrophoblasts
& Syncytiotrophoblasts O

Endometrium
thra@ous trophoblasts
O o

E-Cadherin

TWIST

©2019 Tseng et al.

Alexander M Tseng et al. LSA 2019;2:¢201800252

Major Findings

* 4eamiRNAs, Collectively but not individually

* Inhibit placental trophoblast invasion/epithelial-mesenchymal transition
* Mediate inhibitory effects of PAE in both primate and rodent
* Result in fetal growth restriction

Maternal ye,miRNAs result in decreased placental blood flow
and fetal growth VTl
1 Umbilical Arte - :‘E:OTF:NAS
"_! -~ Ctrl
) .%: —
° GD12 GD14 GD18
soD BPD Fetal Weight SoD
NAs ol = - e .
Or o] Eef 4
g5 - Y o
Control § V| = g _?f_ o
B CTRL N‘E%VVAWiRNAS - CTRL HAEP;OI;/:‘RNAS

neamMiRNA sub-pools facilitate the EMT pathway in BeWO
cytotrophoblasts.

CIFASD4 Presentation Drafts
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Major Findings

* 4eamiRNAs, Collectively but not individually
« Inhibit placental trophoblast invasion/epithelial-mesenchymal transition
* Mediate inhibitory effects of PAE in both primate and rodent
* Result in fetal growth restriction

* 4eaMiRNA sub-pools may
* Facilitate placental EMT
« Offer a route for intervention (PAE # FASD)

CIFASD4

* Do predictive maternal miRNAs also mediate effects of PAE?

* Does fetal sex contribute to differences in maternal miRNA responses

to PAE?

Assessing the impact of fetal sex on maternal
plasma miRNA profiles

* The placenta is likely to be a source of many maternal miRNAs
* Fetal sex may therefore contribute to maternal plasma miRNA profiles

* The problem:
* Sample sizes for our studies are limited
« Disaggregating data by fetal sex results in loss of statistical power

* A Solution:
* Bootstrap resampling with replacement
« A statistical tool to approximate population distributions from samples

CIFASD4 Presentation Drafts

Page 69

For one miRNA miRNAL
L MiRNA:
T miRNA3
Males+ Resal:répled .
Females Resample withl
HEa replacement .
Statistical eport
Males+ Resampled ta:-les:tlca —) value .
Females HEa MiRNAn
HEua Resampled /
Males+ LEommm 2 HEua
Females
Repeat resampling 2000 times
Then repeat for male and female groups separately
10/11/2019




Bootstrap resampling identifies effects of fetal sex on

maternal miRNA expression Take-home message
second Trimester HEa vs UE HEua vs UE * Fetal Sex does influence the maternal plasma miRNA response to PAE
* Data analysis complete
O effect « Manuscript concept submitted to CIFASD
O ® combined * Manuscript in preparation
* female
®* male
Sample Summary
CIFASD4 * 57 plasma samples completed to date
28 overlap with Weinberg samples, 29 additional samples
*2-3.5y0
« Scored for neurodevelopmental maturation
Normal Neuro Low Neuro Unknown Neuro
Ethanol Exposed 9 21 1
* Is there a persistent imprint of PAE on child plasma miRNA profiles?
Ethanol Unexposed 11 15

* Qiagen miRCURY LNA miRNome panel v5
* 752 Unique miRNAs
* 164 miRNAs in >80% of samples

* Compared child miRNAs to maternal miRNAs

« from the maternal Random Forest Analysis (RFA) model ((HEa=HEua) # UE)
classification miRNAs)
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Child PAE Status

‘Hedges g’ with Cl

Ethanol Status
1

° 0.8
° ° °
-] oq
< o g™
)

6
® oo °

Hedge's g

& | o
4
KD «%
... °
() ® Moderate g
Y ® Moder ate g; Non-zero Cl
® Large g Non-zero CI
o
1 2 3

2 1 0
ddCT (Exposed - Unexposed)

_ Increased in Exposed Increased in Unexposed
<
»

Concordance:
Child PAE status vs. Maternal RFA miRNAs

Maternal RFA miRNAs

Total RFA miRNAs 19
- >80% children samples 11
B d-os 3

‘Hedges g’ with Cl

Child Neurodevelopmental Status

Concordance:
Neurodevelopmental Status vs. Maternal
RFA miRNAs

Maternal RFA miRNAs

°0 1.2 .
ol © L) Moder ate g
1 ® Moder ate g; Non-zero Cl
o 0° % ® Large g Non-zero Cl
E“ ® 8 &Pos
E) 0|
£ * S0
L X J ° °
LY, # o
o0 e
’o
o
4 3 2 1 0 1 2 3 —
ddCT (Exposed - Unexposed) Total RFA miRNAs 19
Incriased in Low Neuro Increased in Normal - >80% children samples 11
» = os5<d<o0s 4
[ed d>o0s 5

CIFASD4

* Are child plasma miRNA profiles related to intellectual disability?

Overall CIFASD4 Progress

* Maternal miRNAs mediate effects of PAE (published)

* Fetal sex contributes to differences in maternal miRNA responses to
PAE (analysis completed, )

* Persistent imprint of PAE on child plasma miRNA profiles? (

* Child plasma miRNA profiles related to intellectual disability?
)

CIFASD4 Presentation Drafts
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Interactions with other components of
CIFASD (aside from Chambers/UCSD)

* Current collaborations
* Weinberg & Hashimoto-Torii and Torii
« Biomarker networks (trying to obtain data from common samples)
* Wozniak
* miRNA analyses. Child samples being saved (older ages)
* Potential future collaborations

* Weinberg and Coles
* Adult effects of PAE

« Foroud, Parnell/Eberhart
« Genetic contributions to miRNA responses to PAE
* Additional collaborations with CIFASD members
* Thomas

« Balaraman S, Idrus NM, Miranda RC_'Itmmaj_LD. Postnatal choline supplementation selectively
%Tenuates bjbipfocaréw?al microRNA al tergilé)gs associated with developmental alcohol exposure. Alcohol.
17 May;60:159-167. PMCID: PMC555! 3

CIFASD4 Presentation Drafts
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* Dr. Wladimir Wertelecki

Acknowledgments

University of New Mexico

* Dr. Andrea Allan

* Dr. Ludmila Bakhireva
MATTR/OHSU

* Dr. Kathleen Grant

* Dr. Christopher Kroenke
* Dr. Victoria Roberts

* Dr. Natali Newman

University of Queensland
* Dr. Karen Moritz
+ Dr. Lisa Akison

Omni-Net Ukraine
+ Dr. Natalya Zymak-Zakutnya
* Dr. Lyubov Yevtushok

Financial Support

Supported by P50 AA022534, U01 AA01483,
U24AA014811, R24 AA019431, RO1
AA021981, R01 AA024659, F31 AA026505,
NIH Office of Dietary Supplements, Texas-
DSHS/DHHS, and the National Health and
Medical Research Council of Australia

Data Availability
https://cifasd.org/data-sharing/

Page 72

10/11/2019




Immune dysregulation in FASD: Programing of
health and neurobehavioral outcomes

Weinberg Update
Tamara Bodnar
CIFASD Meeting

October 28 — 29, 2019

aplace of mind
THE UNIVERSITY OF BRITISH COLUMBIA

Faculty of Medicine

Department of Cellular & Physiological Sciences

Developmental Origins of Health and Disease (DOHaD)

Maternal
Nutrition

Infamm-
ation

* Immune Dysfunction

* Autoimmune Diseases

* Mental Health Disorders

 Other health Problems

Fetal Programming

e

Prenatal Development Postnatal Development

Color Key

Maternal cytokine signatures: Linked to alcohol intake &
neurodevelopmental status it e
Second Trimester

Low/no alcohol-consumption; typical
neurodevelopment (n = 60)

Low/no alcohol-consumption;
neurodevelopmental delay (n = 35)

Alcohol-consumption; typical
neurodevelopment (n = 22)

Alcohol-consumption;
neurodevelopmental delay (n = 35)

Bodnar et al,, BBl 2018

Child cytokine signatures: Linked to exposure intake &
neurodevelopmental status

iz S5
Low/no alcohol-exposure; typical

neurodevelopment (n =15)

Low/no alcohol-exposure;
neurodevelopmental delay (n =12)

Prenatal alcohol-exposure; typical
neurodevelopment (n =15)

Prenatal alcohol-exposure;
neurodevelopmental (n =17)

Under review
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Differential activation/inhibition of cytokine

Study Aims:

Aim 1. Use validation cohorts to confirm the utility of maternal and infant/child
immune parameters as possible biomarkers and predictors of alcohol-related

health and neurobehavioral outcomes.

a) Examine cytokine levels in matches mother-infant pairs from Dr. Chambers’ ongoing longitudinal study in
Ukraine.

b) Examine cytokine levels in a population with different cultural/ethnic/SES composition — San Diego
repository being developed by Drs. Jones and Chambers (maternal plasma samples, blood spots at birth,
childhood/adolescent cytokine levels.

c) Examine cytokine levels in children receiving choline supplementation as part of Dr. Wozniak’s clinical

trial (pre, post choline supplementation)

Aim 2. Extend our assessment of the immune system in individuals with FASD

into adulthood.
Examine cytokine levels, immune/health, and other related outcomes in cohorts of adults with FASD in
Vancouver (Dr. Weinberg), Seattle (Dr. Grant), and Atlanta (Dr. Coles)

| Low/no exposure; typical  Low/no exposure; Alcohol- oxpe I o;‘ , W 04-03-02-01 0 01 02 03 o4
networks el el et
Activated with alcohol- @ ‘ @ @
independent
neurodevelopmental § () %852 G0 g O HAOIO A
delay 2
Different profile with @ @ ° @
typical vs. o
neurodevelopmental  § @ i) @@ =5 @ @’,‘_"0‘:’,‘; ° °°:_%°,"f" @
delay H
O E O Oe @ @
Activated with prenatal ¢y ¢ >
alcohol exposure @ . o 0
s <0.0001 p0.764 pe0.04 P<0.0001
H =0.950 r=0.040 r0.272 =017
T@® @ ®© ©00 ©
Under review
Grant Timeline:
Activities Year 1 Year 2 Yedr 3 Year 4 Year 5
2017 — 2018 2018 — 2019 2019 + 2020 2020 — 2021 2021 — 2022
e Recruitment, blood sample collection & testi aalySs: M ipt
ecruitment, blood sample collection ng manuscript prep anuscript prep
San Diego Blood collection and health survey: (Jones, Chambers) Manuscript prep
Analysis: maternal Analysis: blood Analysig: child samples; manuscript Manuscript prep
samples spots prep
Ukraine - f 0 :
Recruitment, analysis of maternal samples; begin child!samples PIEEEEINE :raer:ples, TENYEET:
Minnesota H o
% 4 : Analysis;
Recruitment & analysis as samplsls arrive manuscript prep
1
Atlanta f
i - 5 Analysis;
Seattle Recruitment & analysis as sampl;# arrive manuscript prep
1

T

Aim | Progress:

Aim 1. Use validation cohorts to confirm the utility of maternal and infant/child
immune parameters as possible biomarkers and predictors of alcohol-related
health and neurobehavioral outcomes.

a) Examine cytokine levels in matches mother-infant pairs from Dr. Chambers’
ongoing longitudinal study in Ukraine.
* Samples of maternal/child pairs (n=59) will be received October 2019.
* Cytokine measurements will be completed by November 2019.
« Data analysis will be completed by December 2019.
* BNDF measurement added for maternal/child pairs
« Additional shipment of samples from Ukraine expected in 2020.




Aim | Progress: Aim | Progress:

Aim 1. Use validation cohorts to confirm the utility of maternal and infant/child Aim 1. Use validation cohorts to confirm the utility of maternal and infant/child
immune parameters as possible biomarkers and predictors of alcohol-related immune parameters as possible biomarkers and predictors of alcohol-related
health and neurobehavioral outcomes. health and neurobehavioral outcomes.

b) Examine cytokine levels in a population with different cultural/ethnic/SES c) Examine cytokine levels in children receiving choline supplementation as
composition — San Diego repository being developed by Drs. Jones and part of Dr. Wozniak’s clinical trial (pre, post choline supplementation)
Chambers (maternal plasma samples, blood spots at birth, * 59 samples across 31 unique individuals collected to date.
childhood/adolescent cytokine levels. * Samples will be shipped at the end of the study (May 2020).

e 20 samples from children with PAE, FASD collected by Dr. Jones — samples * Cytokine measurements and analysis will begin in June 2020.

to be shipped soon
* Review process to receive samples from California biobank underway
(maternal plasma, blood spots at birth)

Aim 2 Pro gress: Adult Health Study Vancouver, BC

' Gosl per group

o
g 3
3
[
£
& 2043% o
% -»- Unexposed
] FASD -®
a

0,Demographic questionnaires O NIH toolbox items & Complete blood count 3

@ Health surveys &l Cytokine measurements

& Mental health inventories O Erythrocyte sedimentation rate

O Stress questionnaires O Height, weight, blood pressure,

temperature
0 Medical records 9‘}9 !
i j N ST N
Weinberg CIFASD project
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10 «
Immune Cell Counts: 2ol . : Early Symptoms of Autoimmune Diseases
e i 20,
1 x i . - eSE *  Diagnosed with an autoimmune disease
12 . 5 e .. (self-report)
210 : . 32 s o Unexposed: 14% o 157
] 0 . 0, O, . = [ ]
; N . %_ ol — o FASD: 7% (17% report: unsure) ‘g
%6 = . #g —# g
o : . = 4 : 2
Q4 *a * P . 2 oo £ °
3 : gos il g : S
0 gt -
Unexposed FASD i £ _I_
o Unexposed FASD Unexposed FASD ::
Weinberg CIFASD project ¢ Une:r'?osed
Mental Health Assessments Aim 2 Progress: Cytokine analyses
Depression Inventor Anxiety Inventor
6 SP Y oy Y A Vancouver Data Atlanta Data
evere evere
54 54
454 45+ n
| |
o = L] [
o 364 o 364
8 l})’ L] n
g 2 2 57| Moderat Rl
8 “ Moderat.e a"s CR .-.-
(] n
#1 Mild 181
! l:l. e ?__-I.__
9 é aTER o m
L 8 ° um s ° =l [
Unexposed FASD Unex;:osed FASD
Weinberg CIFASD project
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Miranda , .
e Translational Potential

Chambers

Ukraine
study

Cytokine signatures as biomarkers for FASD?

1oy eWISE|d

Suttie facial

Hine . .
Plasma for cytokine analySTea Imaging - N . . .
Jogcie:gian Biobzs,:'k'amstr:rf; ot oSNy * Goal: Utilize cytokine signatures to help identify those children most at

repository BEECEEET T ineq ; . — - risk following prenatal alcohol exposure (e.g. neurodevelopmental
bytelemed. ., CIFASD project delay).
o

i & g * Explore cytokine changes across development and in different
o o BE ethnic/racial, SES etc contexts.
o Q A 23 * Explore whether there are overarching signatures that are predictive of
@C\@“ N % risk (independent of age and other factors)

adult study

Additional Products
Abstracts June 2017 - present

! %figr"aa&l’r?'sﬂ'c%we‘taﬁ"a)’ééF.’Sles%éc%rvr’f“ eBrae SO o LeBCY e BaTomy SOt Al Wigeting, Vantoiver BC Canads, Btober ¥y So1¥ Boster

.
Coles, CD, Grant, T, Weinberg, J. (2018) Malppi ing the Undiscovered Country: Physical and Mental Health in Adults with FASD. Presented at the 8th ?
International Research Conference on Adolescents and Adults with FASD: Review, Respond and Relate: Integrating Research, Policy and Practice around u I M
the World, Vancouver, BC, April 18-21, 2018.
Bodnar, TS., Raineki, C,, Wertelecki, W., Yevtushok, L., Plotka, L., Zymak-Zakutnya, N., Wells, A., Honerkamp-Smith, G., Coles, C.D,, Kable, J.A., Chambers,

.D., J. Weinberg, the CIFASD. (2018). Cytokine disturbances associated with prenatal alcohol exposure in children: Implications for health and
development. 4Ist Annual Scientific Meeting of the Research Society on Alcoholism. San Diego, CA, June 16-20. Alcohol Clin Exp Res 42(S1): 46A.

ith,

léﬁdnar, T, Iéair\}\e}gj, C., WetheIea:ki wlgggtDUShIOkhL' Zyma k- d‘/ itnya, N.fHong m Smif ,G.bWeIIs, A, i T, Coles, C.D., Kﬁblﬁ‘le,
25?5%- Zev;sfikahmeﬁ?a ks anc Hi A Sleghel ke and immsing unctons Assocatins betwed otertg Uiig Dol g Al

Bodnar, T,, Raineki, C., Wertelecki, W., Yevtushok, L., Plotka, L., Zymak-Kakutnya, N., Wells, A., Honerkamp-Smith, G., Coles, C., Kable, J., Chambers,

c,
Weinbérg, J. and the CIFASD (2018). Childhood cytokine profiles are altered by prenatal afcofiol exposure: Risk vs. résilience slénatures. Meeting of the
Ir Society for D Psychobi October 31 2, i . Dev Psychobiol 60 (Suppl 2):10.

Banef e Bodna T e 55tk MGy ok b Riatay by Aymalczakutoya, N el A onsrkpme amith, G QoIS SRinS IS iy, Shagbers
Alcohol & the Nervous System: Gordon Research Conference. Galveston, TX, March 4-9, 2018.

Bodnar, TS., Weinberg, J. and the CIFASD (2019). Prenatal alcohol exposure disrupts the immune milieu: Impacts over the life course. In Symposium
(Weinberg, Organizer and Chair): Neuroimmune dysfunction and health outcomes following prenatal alcohol exposure: Complementary cross-center
perspectives. 42nd Annual Scientific Meeting of the Research Society on Alcoholism. Minneapolis, MN, June 22-26. Alcohol Clin Exp Res, 43 (S1):261A

o s Al e B N N T Rt Pl CAV AT e ot e s b i g
Weinberg, J, Coles, CD, Grant, T iZOZO) Exploring Health Outcomes in Adults with FASD: Evidence from Three North American Research Study Sites.

g\(\:lit:d IT ggaz Szec?sion for the 9th International Research Conference on Adolescents and Adults with FASD: Review, Response and Relate, Vancouver,
, April 22-25, .
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Specific Aims of the Dysmorphology Research Resource

Dysmorphology Research Resource _—

* Assure consistency, as well as, accuracy in recognition of Fetal Alcohol Spectrum
Disorders (FASDs) at all CIFASD project sites where new subjects are being recruited.
* Training of local physicians

Miguel del Campo M.D. PhD. and Kenneth Lyons Jones M.D. Aim #2:
University of California, San Diego * Further develop and refine the telemedicine approach developed in the last funding
School of Medicine period, we will expand upon our telemedicine capabilities

La Jolla, CA Aim #3:
* Contribute to the CIFASD Consortium research studies by utilizing and expanding upon

the San Diego FASD research subject pool that we have established at Rady Children’s
Hospital- San Diego

Subjects Examined by Dysmorphology Research Resource Subjects Examined by Dysmorphology Research Resource

Count by FAS Status

Count by Location
21 Zi Yes 5 6 4 15

Atlanta*

Minnesota 17 35 Oct. 11&12,2019 52 No 24 50 21 95

San Diego 16 43 22 81 Deferred* 25 25 1 51

Seattle 31 31 Total 54 81 26 161

Vancouver* 8 4 7

Total 54 81 57 192 *At least one facial feature OR Microcephaly defined as OFC <10th% AND growth deficiency defined

as weight and/or length <10th% OR Microcephaly and at least one of the following features: ptosis,
*On October 1, 2019, 3 investigators from UBC were trained in San Diego on railroad track ears, hockey stick palmar crease, other palmar crease abnormalities, joint contractures,
telemedicine procedures so that the adult and adolescent subjects for Joanne decreased pronation/supination at the elbows, hirsutism, heart murmur OR Growth deficiency
Weinberg’s UO1 can receive a Dysmorphology examination using defined as weight and/or length <10th% AND at least one of the following features: ptosis, railroad
telemedicine. We are pursuing a similar telemedicine arrangement for track ears, hockey stick palmar crease, other palmar crease abnormalities, joint contractures, and
decreased pronation/supination at the elbows, hirsutism, and heart murmur.

examining adult subjects for Claire Cole’s UO1 in Atlanta.
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Physicians Trained

* 24 pediatric residents were trained who previously had no experience
with diagnosing the FASD

* 1 pediatrician who has been examining subjects for the last 10 years
was retrained

Specific Aims of the Dysmorphology Research Resource

Aim #1:

* Assure consistency, as well as, accuracy in recognition of Fetal Alcohol Spectrum
Disorders (FASDs) at all CIFASD project sites where new subjects are being recruited.

* Training of local physicians

Aim #2:

* Further develop and refine the telemedicine approach developed in the last funding
period, we will expand upon our telemedicine capabilities

Aim #3:

* Contribute to the CIFASD Consortium research studies by utilizing and expanding upon
the San Diego FASD research subject pool that we have established at Rady Children’s
Hospital- San Diego

San Diego FASD Research Subject Pool
Number of subjects recruited all of whom were prenatally exposed to alcohol = 211.
FAS or PFAS = 47

Alcohol Related Neurodevelopmental Disorder = 61

Prenatal Alcohol Exposure = 103

Subjects from San Diego Research Subject Pool Sent to Other Studies

+ Decision Tree: Dr. Sarah Mattson U01 SDSU
Subjects sent = 126
Additional Subjects requested over the next 3 years = 134

* Dr.Joanne Weinberg UO01 University of British Columbia
Subjects recruited = 20
Additional Subjects requested over the next 3 years = 20 prenatally exposed/ 20 controls

+ Dr. Kazue Hashimoto-Torii Children’s National Research Center
Subjects recruited = 21
Additional Subjects requested over the next 3 years = 8 prenatally exposed/ 11 controls
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Biorepository Specimens Collected Translational Potential

Total # of blood specimens collected from prenatally exposed subjects = 22 Aim #2: Further develop and refine the telemedicine approach developed in the last

. . . . funding period, we will expand upon our telemedicine capabilities
* 22 blood spot cards deposited in UCSD Biorepository
* 20 frozen plasma samples stored in UCSD Biorepository

The Public Health relevance is extraordinary
* 21 whole blood samples from prenatally exposed subjects shipped overnight to

Children’s National Medical Center in Washington D.C. for Kazue Hashimoto-Torii This will provide the opportunity for a public health nurse with little expertise to

(Number of samples required = 40 — 29 prenatally exposed and 11 controls) affectively evaluate individuals for FAS in underserved areas of the U.S. (Alaska,
. . New Mexico, western Minnesota) as well as elsewhere in the world
* 20 plasma samples from prenatally exposed subjects frozen for later shipment to
UBC for Joanne Weinberg’s U01 (Number of samples required = 60 — 40

prenatally exposed and 20 controls) The cost will be nominal, the training will be minimal, and the possibilities the

technology holds for the future are extraordinary.

TELEMEDICINE SYSTEM (TES)

AIM 3. Convergent Validity of
Telemedicine in FASD

Miguel del Campo, MD, PhD
Kenneth L. Jones, MD
CIFASD
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DATA COLLECTION OF ALL
MEASUREMENTS AND
DYSMORPHIC FEATURES 8 TIMES

TELEMEDICINE. CONVERGENT VALIDITY

48 SUBJECTS: 16 with 2 or more facial features of FAS/32 without

33 COMPLETE DATA ANALYZED.

3 NON-EXPOSED CONTROLS

45 PATIENTS FROM CLINIC WITH CONFIRMED OR SUSPECTED EXPOSURE
Time of exams 6-12 minutes Zoom<TES

Technical factors/methods were identified

Convergent validity TM (Jones +Del Campo)

CVTES

Cvzoom

>

CV TES 86.08 %

CV ZOOM 88.1 %
CVTES

Cvzoom

>

DIVERGENCE 12-14% REPRESENTS INTER-EXAMINER DISCORDANCE IN THE EVALUATION
OF THE FACIAL FEATURES AND ALSO ANY DIVERGENCE CAUSED BY THE TELEMEDICINE
TECHNIQUE ITSELF
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CV INTRA TM (Jones +Del Campo)

CVTES

>

CvVzZoom

>

CVINTRA TES 92.68 %
CVINTRA ZOOM 93.42.1 %

CVTES
>

CvVzZoom

>

THE DISCORDANCE IN THE EVALUATION OF THE FACIAL FEATURES DUE TO THE
DISTORSION CREATED BY TELEMEDICINE: THIS INCLUDES POSITIONING,
LIGHTING AND DISTORION OF THE IMAGE.

CVINTRA/CVINTER(Jones +Del Campo)

(F2F WITHOUT T™)

CV INTRA

>

CV INTRA 96.68%

CV INTER
CVINTER 87.34 %

CV INTRA

>

MOST OF THE DIVERGENCE IS CAUSED BY
A DIFFERENT ASSESSMENT OF THE FACIAL
FEATURES BY THE 2 EXAMINERS F2F

1-2 mm difference in measurement of the PF
CONVE RG E NT VALI D ITY and a 3-4 difference in philtrum and lip score

are responsible for divergence

>
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* Changes in methodology/Limitations
* Specialists on both sides of the TM system
* Population rich in FASD features, divergence is made more evident than it would be in
a prevalence study

* Divergence for diagnosis involves partial FAS mostly (w exposure)
* Recall memory
* Implications
* Inter-examiner divergence can affect diagnosis
We must remember:
* Diagnosis of FASD is triaxial, multidisciplinary,
* alcohol exposure
* physical features
* cognition and Behavior

* Therefore, the impact of the divergance in having FASD or not in a real clinic or prevalence
study scenario would be much less.

* Imprecision in measurement of PF and subjectivity in phiiltrum/lip scores
* Other physical features and a dysmorphology score is not used, which may add accuracy.

» Convergence validity of additional physical features has not been determined yet and may
add convergence to the physical diagnosis of FASD

Feature

N (%)

p-value*

Railroad Track Ears
FAS

Deferred
No FAS

29(11.8)
12/(4.9)
6(1.8)

<0.001

s

Plosis
FAS
Deferred
No FAS

30 (12.2)
11(45)
4(12)

<0.001

-

Heart Murmur
FAS

Deferred
No FAS

25(10.2)
5(20)
5(1.5)

<0.001

Decreased elbow
pronation/supination
FAS
Deferred
No FAS

36 (14.7)
13(5.3)
412

<0.001

Incomplete extension of
digits

FAS
Deferred
No FAS

e
43(17.6)

21(61)

<0.001

-

Other joint contractures
FAS

Deferred
No FAS

6(24)
2(08)
1(0.3)

0.0373

Hockey Stick crease
FAS

Deferred
No FAS

e
28 (11.5)

18(5.3)

<0.001

s

Other palmar crease
abnormalities

FAS

Deferred

NoFAS

38 (15.5)
20(82)
13(38)

<0.001

Fetal Alcohol

Disorders:

Nov;152A(11):2731-5

$ Other characteristic
features of FASD

DYSMORPHOLOGY SCORE

May contribute to the
specificity of the
diagnosis but are not
objective or well-
defined.

the Broad Range of Structural Defects Am J Med Genet A. 2010

CONCLUSIONS

* Telemedicine is a valid, accurate and fast system for physical diagnosis in FASD, and
training of other professionals.
* Common hand held devices are cheaper, faster and more available, therefore
preferable, but require a secure connection
* Inter-examiner divergence highlights two facts:
* Cut-offs of continuous variables are artificial
* Many features are subjective
* We don’t have definitions or cut-offs for the 3 features or all others
Future needs and directions which may improve convergence for the diagnosis:
- Advanced 3D facial imaging combined with Telemedicine
- Automatic/objective assessment of the facial differences.
- Evaluation of the global dysmorphology, not just the 3 facial features.
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Hypothesis

Alcohol will alter the microbiome of the

dam and this will be passed to the offsprin
Prenatal alcohol effects on : Prine

the gut microbiome

Tom Blanchard, Ph.D.!
Sandra Mooney, Ph.D. 12

LUniversity of Maryland School of Medicine
2 Nutrition Research Institute of UNC Chapel Hill

+Alcohol
! gestation ! g nursing rat chow 11
Pre-pregnancy G21 - - M>F M>F
-
!‘! !! - - - 18
day O P21 P50
sample & sample & sample & 25
analyze gut analyze gut analyze gut
microbiota microbiota microbiota
45
71
88
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https://ib.bioninja.com.au/standard-level/topic-5-evolution-and-biodi/53-classification-of-biodiv/hierarchy-of-taxa.html

Finding #1

Alcohol does alter the microbiome of adult
female rats

The effects were different in animals given
alcohol in a liquid diet compared with those
given alcohol in the drinking water

Microbiome Insights
Microbiome Insights
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Finding #2

The microbiome is different in the dams
given ethanol in water compared with
control dams (data shown is phylum level).

Microbiome Insights

Pre-exposure Post-exposure
Finding #3
47% 40%
Control The microbiome of the dam was not the
. same as the microbiome of the pup at
33% ’ weaning.
38% 33%
Ethanol
529, 48%
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Control Dam 40%
post

49%

50% 43%

37%

Finding #4

age.

The microbiome of the pup changes with
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Ethanol Dam 339,
post
48% 3.5%
46% 55%
9% 10%
29% 21%
50% 36%
4% 2%
37% 46%
46% 419
9% <1%
29% 42%
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44
43% %
12%
29%, 25%
55% 50%
1%
FIRMICUTES : BACTERIODETES RATIO
2.0
@ Dam
[ Male pup
I Female pup
15 7
o
E 10}
5 7
0.5t
0.0
P21 P50 P21 P50
CONTROL ETHANOL
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# of Differentially Expressed

Taxa (otu)

CONTROL up-regulated down-regulated
P21 vs Dam 47 106

P50 vs Dam 69 85

P50 vs P21 99 53
ETHANOL

P21 vs Dam 62 73

P50 vs Dam 48 116

P50 vs P21 118 51

In process

® Bjoinformatic comparisons between water control
and water ethanol groups

® |dentification of key taxa that correlate with ethanol
exposure when comparing ethanol and control
water groups

® Determine whether the key taxa also correlate with
ethanol exposure via liquid diet
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Cytokine / Chemokine
Synergy

®* When key taxa are identified these could be assayed
in the human cohorts — in any of the human
projects

e Cytokine outcomes can be compared with Claire
Coles’ and Joanne Weinberg’'s data in humans and
in Weinberg’s animal model to determine if there is
a common signature

® Genetic contributions to microbiome and/or
immune profiles with Tatiana Foroud and Leah
Wetherill

Translational Potential

® Could the microbiome be used for identification of
e Alcohol exposure
e Risk for effects on somatic growth
e Risk for metabolic / physiological outcomes

e Risk for neurological outcomes or severity of
outcomes
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' Preclinical models of AR
offspring show
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B cells_PBS_EtOH (mm10)

Monocytes_PBS_EtOH (mm10)
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T cells_PBS_EtOH (mm10)
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PBS vs EtOH Control Vehicle vs GDM
B cell
PBS vs EtOH
T cell
Monocyte

What’s next?

We are currently comparing gene expression changes
and changes in splicing events to further narrow down
the biomarker candidates. These candidate genes will
be placed for an Al-based system to predict behavioral
problems.

Aim2: Human FASD blood samples study
We have collected T cells, B cells, monocytes and

plasma from 22 FASD patients in the San Diego cohort.

Our target sample number is 30 FASD patients and 11
controls. RNA sequencing will be performed once all of
samples are collected.
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Monocyte T-cell B-cell

Synergy within CIFASD

We defined potential biomarkers that are relevant to
changes in inflammation in FASD. The data will be shared
between a few groups who have an interest in that
aspect.

Once we analyze the human dataset, we are going to
cross analyze the GWAS SNPs (Foroud) and our RNA
splicing data to define loci which may be susceptible to
altered splicing events upon alcohol exposure.

Translational Impact
Comparison between FASD and GDM models provides

important clues on the mechanisms shared by these kids
who have similar neurocognitive problems.
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