Advocating for Research on the RASopathies ~ Genetic Disorders of the RAS Signaling Pathway
Beth Stronach, PhD, and Lisa Schoyer, MFA

RASopathies Network (RASNet) is a nonprofit advocacy organization
run by parents of children with neurodevelopmental syndromes caused
by germline mutations in components of the Ras-MAPK signaling
pathway. These syndromes are collectively referred to as
‘RASopathies’ and include: Costello syndrome (CS) caused by
mutations in HRAS; Cardio-facio-cutaneous (CFC) syndrome with
mutations in BRAF, MAP2K1/2, or KRAS; Neurofibromatosis type 1
(NF1) caused by neurofibromin RAS-GAP mutations; Legius syndrome
with SPRED1 mutations; and Noonan and Noonan-like syndromes
(NS, NSML, NS-LAH) linked to >18 genes, with PTPN11 (Shp2)
mutations being the most prevalent. The vast majority of RASopathy
mutations result in activation of signaling. Excess signaling during
development causes clinical manifestations including distinct facial
features, feeding difficulties, growth delay, heart defects,
sparse/coarse hair, cutaneous marks, short stature, and elevated
cancer risk. RASopathies affect nearly every physiological system to
various extents impacting quality of life and sometimes mortality.

RASNet provides support and information to families diagnosed with a
RASopathy, raises awareness of the syndromes, and connects
caregivers, researchers, and doctors, with the ultimate goal to
accelerate research toward effective treatments and better quality of
life. In particular, RASNet 1) convenes biennial symposia with
clinicians, researchers, and RASopathy families, to discuss the current
state of the field and bring attention to issues raised by patients; 2)
engages stakeholders through partnerships, presentations, website
and social media networks to build knowledge and community around
the RASopathies; 3) encourages participation in research studies and;
4) raises funds for research projects; and 5) lays the groundwork for
clinical trial participation. It is the hope of the RASopathies community
that advances in the treatment of RAS-driven cancers will come to
benefit individuals with RASopathies. 2021

RASOPATHIES

connect collaborate accelerate

RASopathies Network (RASNet), founded in
2010, is a nonprofit volunteer advocacy
organization run by parents of children with
genetic disorders of RAS signaling.

Our missionis to advance researchto
improve the quality of life for RASopathies
families by bringing together families,
clinicians and scientists.

RASopathies are disorders caused by
mutations in genes that result in excess Ras
signaling activity during embryonic
development and throughout the lifespan.

RAS Pathway, Syndrome Associations and Prevalence
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Overlapping Clinical Phenotypes

~1/1500

Webbed neck?
Dolichocephaly2
Cardiac conduction
abnormalities (NSML)*
Muttiple lentigines (NSML)*
Frequent sensorineural
deafness (NSML)3

Full lips™?

Deeply grooved philtrum?®  Broad forehead"
Posteriorly rotated ears®> Epicanthal folds™*
Eyebrow abnormalities®? Relative macrocephaly '
High-arched palate®® Down-slanting palpebral fissures®
Hypertelonsm

~1/3000

Bone defects®

Lisch nodules®
Optic pathway glioma

Neurofibromas®

6

Macrocephaly®
Leaming disabilities®
Café-au-lait maculae®
Freckiing6
Undescended Chest deformity®
testes’?

Rare

3 is®
Pulmonary valve stenosis _
Ptosis® Hypertrophic cardiomyopathy®

SLeptthdaelfgcts" Developmental delay

abnormalities®” Predisposition to cancer
Vision defects®” Chest deformityz'3
Short stature®
Bitemporal Hair abnormalities®”
constriction Skin abnormalities’%*

Hypoplastic Feeding difficulty %>
s:g;:;:;]ai;:’;; Failure to thrive'?>

123

Coarse facial features®
Broad nasal bridge®
Teeth defects®’
Intellectual disability®
Abnormal fingernails'
Hypotonia

Atrial tachycardia®
Tight Achilles tendon’
Deep palmar or
plantar creases’
Formation of papilloma’
Ulnar deviation of
wrist and fingers3

CS
NF1

LS

Facial defects
Cardiac defects
Other defects

Partnering Syndrome Family Support Groups
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How Does RASNet Work to Advance Research?

Biennial RASopathies Conferences for Families,
Doctors, Researchers, and Biopharma

5th International
RASopathies
Symposuum

% Penn Medicine

OPATHIES NETWORK
Million Dollar Bike Ride
12TH 2021

Collaborate to Facilitate Natural History Studies

& Future Clinical Trials

Am J Med Genet A, 2020 Jan 8. doi; 10.1002/ajmg.a.61485. [Epub ahead of print]

' July 28-30, 2017
' Renaissance Orlando

Connect ~ Collaborate ~ Cure
www.rasopathiesnet.org
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Educate, Engage, & Spotlight Current Topics

RASopathies Network @RASopathiesnet - Dec 19, 2019

Gl Newly diagnosed with a RASopathy syndrome? (Noonan, Costello,
Cardiofaciocutaneous, Neurofibromatosis 1, Legius, and others)
Here's a helpful whiteboard video to explain more @YourekaScience

g |
g e "‘ What are the RASopathies?
@_ | http://yourekascience.org/portfolio/what-are-the-
- % rasopathies/Did you know that cells talk to each ...
1 & youtube.com
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Finally Bring an End to RAS Driven Canc

Raise Awareness & Drive Innovation
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Advocate For Our Loved Ones

Advancing RAS/RASopathy therapies: An NCl-sponsored intramural and extramural collaboration

for the study of RASopathies.
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Relationship

City, State, Zip code, Country _ _
Contact (e-mail, mobile phone)

Contact info (e-mail, mobile phone)

Diagnosis 2nd Caregiver (parent or other’

Gene mutation if known Name
Relationship

If deceased, date and cause of death Contact (e-mail, mobile phone)

Please contact info@rasopathiesnet.org if you are interested in joining!
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