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New Arrivals!

Autumn Dawcin Allard was born Octo-
ber 5th, 2009! Along with DandWalker
she was born with hydrocephalus and had
a shunt placed within a few days of being
born. Her shunt failed within a few weeks
but her Neurosurgeon, Dr. Dale Swift,
was able to do a endoscopic third ven-
triculostomy instead of replacing her
shunt. She is doing awesome now and as
you can tell by her sweet smile she is a
happy, playful baby girl.

Right: Autumn-Born 10/5/2009, 9 Ibs 30z
210 |l ong!
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THE DANDY -WALKER ALL IANCE,

INC.

Congratulations to the families of two special little babies born recently!

Tommy Rogers Berg, Jr. was born Janu-
ary 18th, 2010 at 5:36pm. He was born
without any complications, no hydro-
cephalus and recent visit to the neuro-
surgeon confirmed that he does have
DW Variant and no surgical interven-
tion is required. His family is thrilled

with the anxiously awaited arrival of this
little bundle of joy and how wonderful

heds doing.
Left: Tommyi Born January 18th, 2010
6 |l bs 14 o0z, 18 1/ 4 A
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Lets talk Research!!

This month Kathleen Millen, PhD, part of the research team at the Unauste DW and other cerebellar malformations. We recruit patients
Chicago, talks with us and answers your questions about genetics agither through physicians or directly as they contact us. We get
current Dandwalker research. copies of all brain imaging scans that have been done clini€lly

DWA: Thank you for taking the time to share with us, we appreciate 96MRIS' We prefer to obtain MRI studies because they show much

time! Can you tell us how you got involved in\Dalkey research? more detail. First of all, we examine the images and make sure that
we agree with the diagnosis. Cerebellar malformations are not

Dr. Millen: | am a basic scientist. My background is in studying baSicgeneraIIy well understood by the medical community and some-
mechanisms of normal cerebellar development in mice. Upon my times things get misdiagnosed. Also, since we see more cerebellar
appointment to the University of Chicago in 2001, | teamed up with - f6rmations that anyone else, we have experience seeing subtle
Bill Dobyns, a Professor of Human Genetics, Pediatrics and Neurol-things that many other misBy making sure that we have a cor-
ogy already here at the University of Chicago. He is a clinical researﬁ:gct diagnosis, we make sure that we are comparing

scientist and an expert in human brain structural malformations. At equivalent cases to find commonalities. In other wor

that time, his research was focused primarily on malformations of th(?hat we are comparing apples with apples and not a Researcher
cerebral cortex. We believed our basic and clinical research back- ples with oranges, or even elephants. Once we have

grounds would complement each other allowing to make consid- diagnosis, we share this with the family or individual gng Sgientist
erable advances towards the causes of Davbiker and other hu- and ask for some clinical information and blood sam

man cerebellar malformations . So, in 2001 we started specifically ples from the affected individual and their parents. V kazhjeen
recruiting patients with cereebellar malformationscluding DW. isolate the DNA from these samples and use state

Together we established the world's largest database containing MRb e art genetic research technologies to look for ge- ilen. PHD.
imaging, DNA and clinical information for cerebellar malformations. .+« differences between normal individuals and D\ ’ ’

DWA: Can you give us a brief overview of your current DW researchTgrese include technologies called high resolution ar Ta/ks ro us
ject? comparative genomic hybridization and sequencing

Dr. Millen: Our goal is to identify what goes wrong in development to?M0Ng other things. Continued pg. 5 about current
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www.Silverribbon.org

Meeting Congressman Chris Van

It was a pretty chilly winter day in supportive of our efforts in the person hear him commit to
Nebraska but Terri Eldridge and past by helping introduce legisla- continuing to support usthe

her granddaughter Tesla bundled tion into Congress that furthers  entire DandyWalker Commu-
up and took a drive. Congressmanour advocacy efforts. He again  nity. Thank you Congressman,
Chris Van Hollen, who was there proved his dedication by taking theon that Friday and every other
speaking to a group, had gracioudiyne on this cold winter Friday to day, you made a difference in
agreed to met with them after- meet with s ome o maonlybne litthe gins tiféut a
wards to talk about DandyValker. one of his constituents yet still hadof the 1 in 5000 children who
Congressman Van Hollen repre- a vested interest in his actions.  are born with DandyWalker.
sents the district in Maryland Not all politicians would have
where the DandyWalker Alliance bothered and | have to say what a
is headquartered and has been vepjeasure it was to meet him, to in

Sincerely,

Terri Eldridge Congressman Chris Van Hollen, Terri Eldridge
and her granddaughter Tesla
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Unlikely genetic suspect implicated in common brain defect
August 9, 2009niversity of Chicago Press Release

A genetic search that wound its way from patients to mouse models and back to patients has uncovered an unlike  @ne
critically involved in a common birth defect which causes mental retardation, motor delays and sometimes autism, vid-
ing a new mechanism and potentially improving treatment for the disorder.

Researchers from the University of Chicago, University of Alberta and other institutions announce in the Septembe  sue of
Nature Geneticsavailable online August X@hat the FOXC1 gene contributes to DasWalker malformation (DWM), a
brain defect that occurs in 1 of every 5,000 births.

The role of the gene in Dandi/alker malformation dispels the fog surrounding what goes awry in the brains of child

born with the disorder. DWM is characterized by an improperly formed cerebellum, the region at the back of the br  in-
volved in movement and coordination. As a result children with this disorder require considerable medical care, an some
cases surgery to treat the build up of fluid around the brain, a condition called hydrocephalus.

Researchers were surprised to discover that the FOXC1 gene mediated development of the cerebellum and contri  :d to
DWM, as the gene is never actually expressed in the brain itself. Instead, the FOXC1 gene is expressed in fetal tis called
mesenchyme, which forms the skull and other layers that surround and protect the brain. That mechanism sugges  n excit-
ing new element of embryonic brain development, said stugyutitor Kathleen Millen, PhD, assistant professor of hur

genetics at the University of Chicago.

"The developing skull and all the stuff around the brain actually are as important for brain development as the braii  elf,
Millen said.

In the developing fetus, FOXCL1 acts as a "master regulator," directing the expression of other genes that, in turn, ¢ in-
structions necessary for the adjacent embryonic brain to properly form.

"It's controlling downstream genes, and some of those downstream genes we know are signaling molecules and g th fac-
tors that apparently are required for brain development,” Millen said. "When you don't have them the brain gets sci  2d up;
not because the causative gene is expressed in the brain but because it's in the surrounding tissue."

The new discovery follows research from the same group, published in 2004, that found the first genes associated 1
DWM.

"The first gene didn't give us a huge clue, but this one gives us a major clue to the underlying cause," saidstiooly ci
William Dobyns, MD, professor of Human Genetics, Neurology and Pediatrics at the University of Chicago.

The path to the unlikely FOXC1 gene began with a Daidyker patient referred to Dobyns in 2004, shortly after the r
searchers had published on the first two genes associated with the disorder. While those genes were located on ¢/ nosome
3, this patient exhibited an abnormal chromosome 6, implicating a second hotspot for DWM.

The researchers narrowed their search to a region of eight genes on chromosome 6. Patients with severe DWM w.  missing
as many as seven genes in the target region, while patients missing just one gene showed mild abnormalities dete ~ ole only
by MRI brain scans.

To determine which of the eight genes were most critical in development of the disorder, researchers turned to mc mod-
els. One mouse, selectively lacking the FOXC1 gene, was created to study eye, heart and muscle defects, but no had
studied its brain.

Millen herself said she was skeptical that the mouse lacking the FOXC1 gene would be relevant to their study, anc | d she
bet Kimberly Aldinger, the University of Chicago neurobiology graduate student who is first author on the study, a
lunch that the gene would not be the one they were seeking. It was a bet she happily lost.
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Now confident that FOXC1 was important for cerebellar development in mice, the researchers then searched for humalhs lacking

or part of the gene. Fortunately, they found 11 such subjects through Ordan Lehmann, associate professor of ophthalmology and
medical genetics at the University of Alberta, who was studying patients with pediaggt glaucoma caused by FOXCL1.

When the glaucoma patients were given MRI scans, the researchers observed cerebellar abnormalities that proved theé involveme
of FOXC1 in DandyWalker malformation.

"These patients were essential for blaming the brain malformation on the FOXC1 gene," Millen said. "Based on the mosise mutant
we had a huge suspicion it had to be FOXC1, and the patients confirmed it."

The dramatic changes in the brains of these patients offers new insight into mechanisms contributing to glaucoma, asoommon di
der previously considered to be just a disease of the optic-rte/aerve connecting the eye to the brain. Further studizswof

the FOXC1 gene directs development of the cerebellum and other brain structures could also lead to new research avenues and
treatments for hydrocephalous, autism and other diseases.

"Now that we understand what's going on, we can look at all the other loci and see if there are any other genes fitzahét this
work," Millen said. "From now on gene finding should be a lot faster because we understand the basic biology."

"This finding makes us rethink the basis of this disease," said Joseph Gleeson, MD, an investigator with the Howard Hiughes Me
cal Institute at the University of California, San Diego, who was not involved with the study. "It's going to be a stifé fncag

we were thinking about it to a new paradigm where there are a whole bunch of new ideas about how we understsvialk2andy
malformation.”

The National Institutes of Health, Autism Speaks, the Alberta Heritage for Medical Research, the Canadian Institute fRRe-Healt
search, and the March of Dimes Birth Defects Foundation supported the research. Additional authors include, Victor Ghizhikov
the University of Chicago, Louanne Hudgins of Stanford University Alexander Bassuk of the University of lowa, Lesley Ades of
the Children's Hospital at Westmead and the University of Sydney, and lan Krantz of the Children's Hospital of Pennsylvania.

Lets Talk Reseat€hbntinued from pg 3

More often than not, we don't find anything right away, but we keep looking and as our understanding of what is wrongaedchgegenetic
technologies get better, we are likely to find something. In a few cases, we've found things years after the patienteledelenlong as the
patients keep in contact with current contact information, we'll immediately let them know when we find anything and foldth more ques-
tions.

Once we identify changes in the DNA in one patient, we'll then look for that specific change or a related change in ti@uegatients. If we
find the change in more than one patient and we never find the change in unaffected individuals, we are more confidettDtNat thange
actually contributes to cause DW. The next step is to generate a mouse with the specific DNA change. Since mouse braiyssaniiav to
human brains, we can study how the genetic change alters development of the cerebellum. This allows us to identify deaigbapnveays and
processes that are abnormal. This in turn, leads us to new candidate DW genes which we then examine for sequence chanuseins
The ability to go from human studies, to mouse studies and then back to human studies is essential to our progress aedsaaength of our
DW research program.

DWA: Why is identifying the genes responsible for DW important and how does it facilitate finding a cure?

Dr. Millen: We now know that there are likely many DW genes, not just one or two. However, with the identification of stddiv genes, we
have a much better understanding of what goes wrong during development and this new understanding is helping us findmmupecAN
genes. Our immediate goal is to enable accurate genetic testing. Parents of affected children currently do not receieegeo@iia counseling
because the genetic basis of DW is largely unknown. We have found the first genes, but they are rare causes. We neetbte.fiother
goal is to be able to provide prognostic information. Many affected kids are identified durimgadeultrasound screeningadparents want to
know what to anticipate. At the moment, we can provide very little accurate information. Once we identify groups of pafigntse same
genes affected, we will be able to correlate the specific genetic change with the clinical information from those patients.

DWA: How many genes are there in the human body compared to how many a standard Micro Array can look at?

Dr.. Millen: The number of genes is about 25,000. These genes are located on chromosomes. Standard clinical chromossmelkangbigpe
analysis looks athromosomes under a microscope to determine if the chromosomes are all present and if there are any kiggearents or
big chunks missing, duplicated or moved to another chromosome. This type of analysis of limited to what is visible uadscapeiand in the

Continued on pg 6
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Lets Talk Reseaf€hntinued from pg 5

best circumstances, can only detect chromosome deletions that are 5 Mega bases in size. This sounds small, but can @ oodrpdssr
more genes. Standard karyotype analysis can't see smaller things. Microarrays allow us to see moihédtaill of microaray that is used in
most clinical settings is called genomic microarray. This array doesn't look directly at chromosomes under a microssepléliffevent technol-
ogy to allow us to examine chromosomes in more detail, to see if smaller pieces of chromosomes are present or not actuhksare dupli-
cated. Most microarrays are not capable of looking at a single gene level.

DWA: Many patients with DW undergo genetic testing which comes back normal, in these cases can genetic causkd betampiebeigause
we don't have specific genes to look for and a standard Micro Array doesn't have the capability of lookingratiaveuy siagéeuge?

Dr. Millen: As | just described, standard chromosome analysis can find major chromosome changes, but not more subNedloiagays are
better but still cannot detect many changes and microarrays cannot yet look at the level of single genes. To accomplistusiead, different
technology called sequencing. This is expensive, so we use this type of analysis to specifically only look at gendsrihatevdisease causing
based on our other studies, but since we have identified so few genes and we know many are likely to be involved, ouptfiadteschanges
are very small.

DWA: Many families ask if they have one child with DW will they have another? How often do we see multiple in$éamites ah®Woim does that
affect your research?

Dr. Millen: There are many different types of cerebellar malformations while DW is the most common, DW is often misdiagibsadwe use
strict definitions of DW based on features that we see in imaging scans and clinical history, we see that the probhailitg ofiore than one
affected child is very low. However, most clinicians do not use such strict criteria and use the DW diagnosis more biverdhard many exam-
ples of subtypes of cerebellar malformations that are familial. One such example is Joubert Syndrome which is oftensadaiéadie. It is
critical that affected families make sure that they consult with professionals with experience defining the subtle diffeterezn each malfor-
mation type to ensure they have correct information about their risk of having more affected children. We are workingerebdllar malfor-
mations- familial and not, since we think they are related and each specific malformation can shed light on the basistarthe

DWA: From what we've read the discovery of the FOXC1 gene as it relates to DW was an unexpected discovery nideov alilhtigs émdndirec-
tion of your research?

Dr. Millen: We were surprised to discover that FOXCL1 could contribute to DW. Until this study, we thought that any genevthadtl cause
DW would be expressed in the developing cerebellum, so that loss of FOXC1 function would directly cause cerebellar defeeterHt turns
out that FOXCL1 is not ever expressed in the developing cerebellum. Rather it is expressed in the surrounding tissue, chbed thesen-
chyme. Head mesenchyme of an embryo builds the meninges of the brain and the skull. Therefore our data show that abredoprakdéeof
the structures around the brain secondarily can cause abnormal development of the adjacent cerebellum. FOXC1 is difeetyinnmves-
nechyme development and it is a master regulator of other genes that are produced in the mesenchyme that are requirdd theadkljacent
cerebellum for normal development. This is a key insight. We now know that we can no longer consider brain developméatidan.i¥de also
think that this will help us discover the difference between DW and many other cerebellar malformations. DW is a malforofishiecerebel-
lum and the skull at the back of the head. In DW individuals, the back part of the skull is too big and the cerebellusn&litodery few other
cerebellar malformations involve the additional abnormal development of the skull. Our working theory is that DW gene®risstfiting the
communication between the developing skull and cerebellum. This new viewpoint is providing anew focus to help us find ngene©W

During embryogenesis, head mesenchyme is adjacent to all of the brain, not just the cerebellum. We therefore think oudeépron@es an
explanation for why other brain structures can often be affected in DW individuals. For example, some DW individualsea &G @aagenesis
of the corpus callosumthe main nerve bundle connecting the two hemispheres of the cerebral cortex. Development of the aaijpsim is
dependent on normal development of the mesenchyme. The mesenchyme provides a link between the cerebellar and cerebréitiabné/ma
are now going back to our first DW genes (ZIC1 and ZIC4 on human chromosome 3) to see if there are mesemchyme abnormtlisease
too.

DWA: | understand that the standard Micro Array wouldn't detect anything but a very drastic mutation of FOX@dtestthgravsilatie to look
just at the FOXC1 gene?

Dr. Millen: Our data shows that FOXC1 mutation is a very rare cause of DW. Microarray analysis will find deletions of ahmmtowhere
FOXCL1 is located. We do not recommend specific sequence testing for FOXCL1 since it is such a rare cause of DW. Sequagieaeaiiable
largely on a research basis, since patients with FOXC1 mutations have long been studied by ophthalmologists because ey ihalferma-
tion called AxenfleeReiger Syndrome.

DWA: | understand that you will be moving from the Univ of Chicago to Seattle to continue your research. Why thdlrivdepefactiitate your
research?

Dr. Millen: Both myself and Dr. Dobyns are moving our research program to the Seattle Children's Hospital Research laftiaiég] with the
University of Washington in Seattle. We will be moving our labs this summer. Dr. Dobyn's will continue his neurogenétitsecéiralso. The
University of Washington is a major center for stadéthe-art, cutting edge genetics technology. For example, in Seattle vbendble to use
"highthroughput" sequencing technology to sequence all 25000 genes in all DW pati#atare confident that this will be a tefic environ-
ment to continue our work to figure out the mysteries of DWE
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Spotl i ght oné.

What a smile! And a personality to Amanda says seeing positive informa- His mom started writing a blog when

match. Almost a year old and a whop- tion helped them make the decision she realized how little information is

ping 32 poundso one would ever to have Tre. Amanda continued to available about DaneWalker, she

guess that this playful little guy was  have problems with her pregnancy, wants to share Trefs sto
born with DandyWalker. His mom, she had some issues from the amnio hope to other families that are going

Amanda, got the news after a level 2 that kept her on bed rest and seeing through the same things. To read

ultra sound was performed in her her Doctor three times a week until  more about Tre and how wonderful

18th week of pregnancy. Allinone Tre was born. Today Treisahappy, heds doing visit our web
afternoon she found out her baby full of life, little guy. He says Mama & on Amandas Blog.

had this thing called Dandy Walker =~ Dada, walks and picks on his big sister

Syndrome, had an amniocentesis and Glorianna. All before his first birth-
was given the option to terminate her day!! He is enrolled in early interven-
pregnancy...that very day if she tion but really just as a precaution.
wanted. Amanda and her husband  He has met all of his milestones and is
decided to not make any decisions  doing better than anyone dared to
until they got the results of the am-  think he would. His mom talks about
niocentesis back. When they did, and this last year, and all the turmoil,

it showed no chromosomal abnor- waiting for 0some
malities, they decided to continuethe but t hat oO0Osomet hi
pregnancy. They had read all the hor- rialized. Tre continues to thrive and
ror stories on the internet but luckily hi s f at her i s con}j
they had found the DWA too. be a linebacker when he gets older!

Tre at 9 months old



