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Sturge-Weber Foundation: introduction

• 501(c)(3) non-profit organization
• Founded by Karen Ball (1987)
• Supports individuals with capillary vascular birthmarks, 

Klippel Trenaunay syndrome, and port-wine birthmarks
• 3900 cases reported to the SWF
• Promoting a SWF Clinical Care Network (>25 centers)



Sturge-Weber Foundation: Clinical Care Network

• Formerly called Centers of Excellence
• >25 centers (including Cincinnati Children’s Hospital 

Medical Center led by Dr. Adrienne Hammill)



Sturge-Weber Foundation: Mission Statement

To improve the quality of life and care for people with 
Sturge-Weber syndrome and associated Port Wine 
Birthmark conditions through collaborative education, 
advocacy, research and friendly support.



Sturge-Weber Foundation: board of directors



Sturge-Weber Foundation: emeritus members



Sturge-Weber Foundation: staff



Sturge-Weber Foundation: CSO priorities

My priorities as CSO include the following (all 
working closely with Dr. Jeffrey Loeb):

• Fostering collaborations
• Support research (e.g. Lisa’s Research Fellowship)
• Support funding efforts (e.g. grant applications)
• Establish biobank
• Coordinate sample acquisition (“IRB”)
• Facilitate sequencing for diagnosis and discovery
• Facilitate animal model development

Thanks to my predecessor Dr. Charles Swindell!
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Scientific papers on Sturge-Weber syndrome
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Sturge-Weber syndrome:
topics of publications
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Sturge-Weber syndrome presentation

Features of SWS can be highly variable, and may include:

• Port-wine birthmark 
• Seizures
• Intellectual disability
• Abnormal capillary venous vessels in the leptomeninges

of the brain and choroid
• Glaucoma
• Stroke



Finding a mutation that causes Sturge-Weber syndrome
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We identified a mosaic mutation in GNAQ as causing Sturge-
Weber syndrome and port-wine birthmarks.

Finding a mutation that causes Sturge-Weber syndrome



PMID: 23656586 



From genotype (your DNA) to phenotype (your body)
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DNA individual populationorgancellprotein

gene1

gene20,000

gene2

GNAQ

melanocytes: uveal melanoma

endothelial cells: Sturge-Weber
blood: apparently normal

One gene mutation can have different consequences: 
when and where mutations occur is crucial.

phakomatosis pigmentovascularis

From genotype (your DNA) to phenotype (your body)



DNA individual populationorgancellprotein

gene1

gene20,000

gene2

… one disease phenotype, 
multiple genetic contributors

It’s likely that other gene mutations can cause SWS.

From genotype (your DNA) to phenotype (your body)
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Now let’s look inside a cell to see what a GNAQ mutation 
can do.



Sturge-Weber syndrome: affected cells

In 2016 and 2017 Dr. Lan Huang, working in Dr. Joyce 
Bischoff ’s lab, reported that the GNAQ mutation is enriched 
in endothelial cells.

Lan was a recipient of Lisa’s Research Fellowship from the 
SWF. Great work Dr. Huang! 



Krantz et al. Epidemiology
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Krantz et al. Epidemiology

Akt1 (oncogene)
Proteus syndrome (somatic)
Breast cancer
Colorectal cancer
Ovarian cancer



Krantz et al. Epidemiology

PIK3CA (oncogene)
CLOVE syndrome (somatic)
Breast cancer
Colorectal cancer
Gastric cancer
Hepatocellular carcinoma
Epidermal nevus (somatic)
Megalencephaly-capillary 

malformation-polymicrogyria
syndrome (somatic)



Krantz et al. Epidemiology

mTOR (oncogene)
Focal cortical dysplasia (somatic)



Krantz et al. Epidemiology

GNAQ (oncogene)
Sturge-Weber syndrome (somatic)
Port-wine birthmarks (somatic)
Phakomatosis pigmentovascularis (somatic)
Uveal melanoma
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Sturge-Weber syndrome and uveal melanoma

The same mutation in the GNAQ gene can result in SWS or 
uveal melanoma.

It appears to matter when and where the mutation occurs.

When: before development versus later in life.

Where: endothelial cells versus melanocytes.

So the SWS community can look to the uveal melanoma 
community to see what progress they have made.



Gene mutations in uveal melanoma

Komatsubara KM, Carvajal RD. Immunotherapy for the Treatment of Uveal
Melanoma: Current Status and Emerging Therapies. Curr Oncol Rep. 2017 
Jul;19(7):45. PMID: 28508938



Krantz et al. Epidemiology

Clinical trials are underway for uveal melanoma



Uveal melanoma: immune-based clinical trials

Komatsubara KM, Carvajal RD. Immunotherapy for the Treatment of Uveal
Melanoma: Current Status and Emerging Therapies. Curr Oncol Rep. 2017 
Jul;19(7):45. PMID: 28508938



Uveal melanoma

Reichstein D. New concepts in the molecular understanding of 
uveal melanoma. Curr Opin Ophthalmol. 2017 May;28(3):219-
227. PMID: 28257297.



Uveal melanoma

The SWF has reached out to 
leading researchers in the field 
of uveal melanoma.
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We held a SWFIRN meeting in 
Atlanta last September. We 
welcomed a set of fantastic 
speakers, and had an excellent 
exchange of ideas. Here are some 
of our research priorities. 
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Animal models

We want to create an animal that has the GNAQ mutation 
in order to give it the equivalent of SWS, and then figure 
out how to fix it.

I’m aware of six groups 
interested in making a 
mouse model. We are 
working on coordinating 
efforts, and it can be very 
useful to have multiple 
mouse models.



Animal models

Two labs have reported mouse models of uveal melanoma 
involving a GNAQ activating mutation (in a different cell 
type, melanocytes). This 
leads to better 
understanding of the 
consequence of the 
mutation, and new ideas 
for therapies. 

One lab reported a 
zebrafish model (of a 
related gene, GNA11).
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Genomics

Genomics is the study of genomes (the collection of 
DNA that makes up an organism).We can use genomics 
technologies to sequence all of a person’s DNA.

We do not believe every person with SWS (or related 
conditions) needs to have his/her genome sequenced, at 
this time, because in most cases it would not lead to 
improved care.

There are many genomics experiments we would like to 
do to make more progress toward understanding SWS.



Genomics: a generous gift from Macrogen

Thank you Macrogen for donating sequencing services!
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Establishing a Sturge-Weber syndrome biobank

• Patients and families offer to donate precious cells and 
tissues to science. What’s the plan? Are there informed 
consent issues?

• The GNAQ mutation occurs primarily in endothelial cells, 
and cell lines have been established from brain biopsies. 
How can researchers share and access these cell lines?

• Are there standards that we should follow in describing 
the genotype and phenotype of Sturge-Weber 
syndrome samples and patients?

• Have these problems been addressed by those studying 
related diseases?



Establishing a Sturge-Weber syndrome biobank
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It’s important to link clinical data (e.g. from a patient 
registry) with data generated from biospecimens!
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DNA individual populationorgancellprotein
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gene20,000

gene2

GNAQ

What information do we 
need to capture about cell 

lines, brain, and skin samples?
What information do we need 

to capture about the 
phenotypes as we collect 
samples at diverse sites?

Establishing a Sturge-Weber syndrome biobank

How do we relate DNA 
findings to the samples?



Examples of existing biobanks and projects

Coriell Biorepository
The NIGMS collection has >11,000 cell lines and ~6,000 
DNA samples.
https://catalog.coriell.org/

NIH NeuroBioBank
6 sites. The University of Maryland Brain & Tissue Bank has 
distributed 35,000 tissue samples to >900 researchers.
https://neurobiobank.nih.gov/

NIH Common Data Elements (CDE) Repository
“designed to provide access to structured human and 
machine-readable definitions of data elements.”
https://cde.nlm.nih.gov/home
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Registry

Visit the registry via sturge-weber.org
Please join!!



Registry: why get involved

• Help us understand how SWS, PWB, and related 
conditions affect people.

• Help us move research and clinical studies forward.

• We do not receive any identifying information 
about you, your child, or any family members—
unless you request that we do.



Registry

[1] Read “Understanding Your Participation” at 
https://swsregistry.patientcrossroads.org/

[2] If you agree to participate, then indicate your 
consent.

[3] Get a login username and password.

[4] Create a profile and add your information. 



Registry: thousands have participated



Registry: areas covered
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Clinical trials for SWS

According to clinicaltrials.gov there are 5 studies 
actively recruiting participants.
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What you can do!



What you can do!

• We are a community. We welcome you to keep 
actively involved with the Foundation.

• Communicate with the scientists (at events such as 
this). At a 2016 SWFIRN / PEN meeting in Atlanta 
the scientists were very eager to hear from families 
about their questions and priorities.

• Join the registry.

• Feel free to contact me with any questions or 
concerns (cso@sturge-weber.org).

Thank you!!


