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Families First in the Search for a Cure
Autism Speaks’ Autism Genetic Resource Exchange & Autism Tissue Program

A strong partnership with its patient community has helped Autism Speaks build precious resources for research.

Twenty years ago, most people had never heard of autism; today, 1 in 150 children — and nearly 1 in 94 boys -- are
diagnosed with the disorder. Through a concerted and dedicated public education campaign by patient advocacy
groups like Autism Speaks, great strides have been made toward ending the stigma and misinformation surrounding autism.
But what remains elusive is a cure.

Since its founding in 2005, the largest autism advocacy groups in the US, including Cure Autism Now and the National
Alliance for Autism Research, have merged with Autism Speaks with the goal of uniting the autism community in one voice.
Autism Speaks is committed to funding autism research globally to identify causes, prevention, treatment, and a cure for
autism, and to raising public awareness and supporting families touched by the disorder. By building on the research
programs and scientific infrastructure of its parent organizations, Autism Speaks has accelerated the pace of autism
research, and through close partnerships with its grass-roots patient community, it has assembled valuable genetic and
biospecimen repositories to supply cutting edge studies.

Part 1: Heartache to Healing Through Science

In the first of this two-part Spotlight, BioBank Central profiles the Autism Tissue Program (ATP), a 8
post-mortem brain tissue bank for autism research. The ATP was created in 1998 by the el
National Alliance for Autism Research as a parent-led, post-mortem tissue donation program AT P
designed to advance autism research. This tissue is vital to unlocking the mysteries of the

autistic brain — and hopefully, ultimately, to finding a cure. Unlike private tissue collections held

by researchers for their own use, the ATP is dedicated to making tissue and data widely available to researchers performing
critical studies, wherever they may be—and as with other Autism Speaks research programs, data sharing, openness and
collaboration are key.

“l was astounded by what [autism researchers] accompilish. It’s a unique environment, in that as a community, it is far less
competitive and more collaborative. Everyone is out trying to understand autism. | get so many emails asking, ‘How can |
help? What can | do?’ | haven’t been in a field of science that is this collaborative.”

Those are the words of Dr. Daniel Lightfoot, director of the Autism Speaks Autism Tissue Program (ATP). Dr. Lightfoot was
recruited by Autism Speaks in October 2008 to oversee research and planning for the brain tissue resource.

"What I'm expecting in our “The fact is, you need tissue in order to do the science. People think that nowadays with
future studies is a larger DNA sampling, you just take a blood sample, a cheek cell sample, or a skin biopsy, and
il i ESEXe N lel STV Elde][o][ele)VAl that’s all you need. That’s far from the truth. The only way to gain a deeper

and less on the cellular understanding of the biology is with a molecular and cellular approach - this requires
morphology in autism brain tissue,” said Dr. Lightfoot, echoing a common lament of disease researchers.

tissue ...we'll see more studies

focusing on DNA expression, The majority of ATP donor families learn of the resource through medical examiners (MEs)
the "RNA-ome", the proteome, who, when they are informed during the autopsy process that the deceased was autistic,
and as more technologies are approach the families with information about the program. It’s a delicate matter, to say
(o [SAV/=1 o] o Lo RTa R SR EMG ST the least, approaching grieving families and asking for the brain tissue of their loved ones.
is so much more potential to But Dr. Lightfoot says that once these families are informed of how critical these samples
unlock the information hidden are, they are willing to listen.

in these tissues."

- Daniel Lightfoot, PhD “It’s during that tragic moment of losing a family member that people are stepping back
and saying, ‘There is still more that we can do. There is still one last thing our child can do
for the community,”” he said. “Most of our donations are coming from MEs and tissue
banks talking to families upon the death of their family member. It really speaks to how
devoted [families] are to understanding autism.”

But even as more families become willing to donate, advances in research have upped
the demand for specimens, particularly pediatric samples, which are critical in
understanding the onset and development of autism. “Autism occurs early in
development. What you can glean scientifically from research [on pediatric samples] is
[crucial to gaining a full understanding] of autism,” said Dr. Lightfoot. While many autistic
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opelationsiandlisicadinglexpansianiand adults — or their families — sign up for the program, Dr. Lightfoot says building a collection
_development of new autism brain tissue banks




of pediatric samples remains one of ATP’s most formidable challenges.

Even so, what ATP has accomplished is remarkable: creating the world’s largest brain repository exclusively focused on
autism research. Nearly 100 publications have resulted from studies undertaken with ATP tissue samples, many of them
groundbreaking. The ATP collection includes over 180 samples that were obtained in collaboration with Harvard University’s
Brain Tissue Resource Center, which stores and processes the tissue. Upon request, this tissue is then distributed to researchers
whose projects have been approved by Autism Speaks’ Tissue Advisory Board, an impartial, scientific review board that
ensures the proper distribution of tissue to qualified researchers. Samples are individually catalogued with well-defined
clinical information using a web-based portal designed for the scientific community. Dr. Lightfoot is also initiating a project,
in collaboration with a group of scientists in the US, to scan whole brains into high-definition, 3-D images, which can be
examined without risk of damaging the precious tissue. This project will digitize a large cohort of autism and control brains
for researchers to study and conduct tissue research over the internet. No longer will autism research be geographically
restricted only to those few labs that possess samples of this limited resource.

ATP has also started a repository at Oxford University, for launch in the summer of 2009. Led by his UK affiliate, Dr. Simon
Wallace, Dr. Lightfoot says the Oxford bank already has collected four brains. Additional banks are planned in Canada and
Australia, and a bank in Mexico is on the horizon. And Dr. Lightfoot says they’re just getting started. ATP recently partnered
with a scientist in California, who has pioneered a technique which involves taking a post-mortem brain biopsy, isolating
neural progenitor cells, and then establishing non-exhaustible stem cell lines. Dr. Lightfoot says this project could help resolve
a major problem in autism research - that there simply isn’t enough tissue to go around.

“Part of my job is to see where the science is going,” he said. “But with more demand for research, there’s more demand
for tissue. And, as large as we are, we only collect about 20 to 25 brains a year.”

Dr. Lightfoot’s concern about the lack of donated tissue is a common one among disease researchers; it is consistently
cited as a roadblock to medical research progress. The dearth of donated tissue makes each donation more precious;
each donation is the ultimate contribution in the search for a cure. There is no greater gift.

“There is absolutely no way to resolve these issues without tissue,” he said. “It is the only way to study it on a cellular and
molecular level. Until we get a larger prominence in the public mind, the field is going to be held back.”

An Act of Generosity
By his parents’ accounts, Reid Thompson, like so many other autistic children, began his life as a typical, happy baby.

Eventually, they noticed worrisome changes in his behavior.

“He just began to slip away,” said Chereen Lopez, Reid’s mother.

“He was just an incredibly spirited child. Really happy and outgoing, yet required a lot of structure,” Chereen said.
Reid was diagnosed with autism just before his third birthday.

“We were thrown for a loop,” said Brian Thompson, Reid’s father. “We knew nothing about autism.”

Chereen and Brian immediately immersed themselves in the autism community, seeking occupational and behavioral

therapists to work with Reid.

“He didn’t have a lot of language, but that had started to improve over the last couple of years, before he passed, in great
part through the therapy he was doing,” Chereen said.

In August 2007, Reid’s stepmother, Kristin, went into Reid’s room to wake him for summer school. She
found him unresponsive; rescue efforts were unsuccessful.

“We don’t know how Reid died,” said Kristin. “The Medical Examiner wasn’t able to give us a
conclusive answer. | don’t think we will ever have an answer.”

His devastated family was determined to make sure that Reid’s contribution to the world wouldn’t
end that awful morning. “We as parents agreed that we really weren’t done,” said Brian. “That’s
how we came upon the ATP program.”

The day after Reid’s death, a fellow parent in the Ventura County (CA) Autism Society told Reid’s
parents about tissue donation through the ATP. The family didn’t hesitate.

“Reid was a teacher,” said Brian. “He taught all of us about compassion, and patience, and Reid Thompson passed away in
. . . . 2007; now through the ATP, he is
acceptance. We were truly gifted and grateful for everything that he gave us. The Autism Tissue helping researchers understand

Program enables Reid to continue to teach and contribute to helping find a cure.” autism's effects on the brain




“One of the important messages we want
to send to the medical community is that
we need to improve and understand
[tissue] harvesting techniques. When our
world had been turned upside down by
this loss, we asked the Medical Examiner
to take everything that would be needed,
to preserve as much as possible, because
our son isn’t done with his work helping
others. Now scientists are learning that
there may be better techniques that
could have made his donation even
more useful.”

--Brian Thompson, father of Reid
Thompson, ATP Donor

Reid's family and friends tell his story at community events like
Walk Now for Autism

“It would have been a disservice to him not to do it,” Brian said.

The biggest challenge facing the ATP — beyond the delicacy of the subject - is
educating families about its existence, and communicating to shattered
families the utility of the program. “It’s the last thing anyone wants to think
about,” said Brian. But, he noted, the ATP gives families a unique opportunity to
honor the memories of their loved ones. Reid’s family was told recently that
their son’s brain tissue was used in an autism study.

“To hear about Reid contributing to a study kind of gives all of us more reason
to be proud parents,” Brian said. “We are so grateful to the scientists who are
conducting this groundbreaking research. We are honored as a family that our
beautiful son Reid is contributing to finding a cure.”

“He had worked so hard his whole life,” said Chereen. "We never thought
twice about donating his tissue. He’s the greatest teacher of all now. His
contribution, along with the contribution of others, is hopefully going to help a
lot of people.”

Giving, even in grief: the ultimate act of generosity.

Learn more about Autism Speaks and the Autism Tissue Program at
www.autismspeaks.org and www.autismtissueprogram.org
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Part 2, the Autism Speaks Autism Genetic Resource Exchange (AGRE)




