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Screening for hearing loss: new study aims to
improve detection and intervention in young children

earing loss is the most common
sensory disability in infants and
young children. Undiagnosed,

H

to adverse effects on social, emotional and

it can hamper acquisition of
speech and language and lead

cognitive development. In response to the
recognized need for early diagnosis and
timely intervention, screening of newborn
infants for hearing loss has become almost
universal across the United States.

In Washington state, babies in new-
born nurseries are given a hearing test
whose results are reported to the state De-
partment of Health, along with results of
a checklist of risk factors that can presage
future hearing loss. While newborn hearing
screening is not mandated by law in Wash-
ington as it is in some states, some 80 per-
cent of babies born in the state now receive
a hearing test before hospital discharge.

Screenings are valuable but not fool-
proof, says Richard C. Folsom, Ph.D., Uni-
versity of Washington professor of speech
and hearing sciences and a research affiliate
at the Center on Human Development and
Disability. He is evaluating the usefulness
and cost-effectiveness of tracking children
up to age 3 who, despite passing an initial

Washington’s newborn screening program includes a hearing screening and a

checklist of risk factors for possible future hearing loss.

screening, are at risk for o
hearing loss.

The three-year study,
funded by the federal Cen-
ters for Disease Control
(CDC) through the Associa-
tion of University Centers
on Disabilities (AUCD), will
look at data from an estimat-
ed 210,000 newborns who
will be screened in Washing-
ton state over the life of the
grant. It is a collaborative
effort between the University
Center of Excellence in De-
velopmental Disabilities at the UW Center
on Human Development and Disability,
Children’s Hospital and Regional Medical
Center, and the Washington State Depart-
ment of Health.

Susan Norton, Ph.D., UW professor
of otolaryngology/head and neck surgery, is

co-principal investigator. She is director of
research and audiology at Children’s Hos-
pital and Regional Medical Center and a
CHDD research affiliate, Debra Lockner-
Doyle, M.S., state coordinator for genetic
services for the Department of Health, is
also an investigator. She manages the state
database that tracks new-
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screening,” said Folsom.

g “Our long-term goal is

to improve the quality of
life for infants and young
children with hearing loss

”There is an unknown
population of babies
who develop hearing
loss after birth, and
we don’t currently
have a mechanism for
screening them.”

- Richard Folsom

" through appropriate inter-

vention. While universal
newborn screening should
detect most hearing losses
at birth, some progressive
or late-onset hearing losses
are missed. We don’t have
a mechanism for screen-
ing babies once they leave
the hospital, so it is up to
parents and the primary
care provider or others who
observe the baby to deter-
@ mine whether there may be

a problem.”

Hearing impairment that is mild to
moderate, limited to one ear, or confined
to specific frequencies may be very difficult
to detect without testing. “The incidence
of significant hearing loss at the time of
birth is only about one to three babies in
1,000 screened,” said Folsom. “In older
children the incidence goes up six-fold.
These are clearly late-onset cases not iden-
tified through newborn screening. We want
to learn to identify and follow children
with risk factors for later-onset hearing
loss. The average age at which hearing loss
is identified is 12 to 25 months. When de-
tection is delayed, critical opportunities for
developing speech and language are lost. ”

In Washington state, failing the screen-
ing test in the well-baby nursery—usually
a test called evoked otoacoustic emissions
or OAE, which evaluates the functioning
of the cochlea in the inner ear—triggers
an action letter from the Department of
Health to the baby’s primary care physi-
cian, requesting that the child be referred
to a pediatric audiology center, where more
extensive diagnostic testing is performed
See ‘hearing screening’ on page 2
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and, if necessary, treatment prescribed, such as hearing aids or cochlear implants.
In addition to those identified at birth, the focus of the study is the baby
who passes the initial screening but who has one of five general risk factors for
future hearing loss and thus should be monitored until at least age 3. Developed
in the year 2000 by the national Joint Committee on Infant Hearing (JCIH, of
which Folsom was a member), the risk indicators are
the following:
* Any illness or condition requiring admission of

48 hours or more to a neonatal intensive care unit
(NICU)

* Findings associated with any syndrome known to in-
clude hearing loss

* Family history of permanent childhood hearing loss

¢ Craniofacial anomalies

* In utero infections such as cytomegalovirus (CMV, a -] -:'
e BiMTS

Richad Folsom

major cause of late-onset hearing loss), herpes, rubella,
syphilis and toxoplasmosis.

The study will analyze data compiled over the next
three years in Washington state’s surveillance and tracking system, known as
EHDDI, Early Hearing Loss Detection, Diagnosis and Intervention, to deter-
mine the prevalence of late onset and/or progressive hearing loss and to assess
the udility of evaluating according to the JCIH risk factors. “EHDDI not only
tracks newborn hearing screening,” said Folsom. “It tracks the whole process
of early detection, diagnosis and intervention, using software developed with
funding from the CDC. We expect to ask many questions of the database. It’s a
wonderful opportunity to have access to a wealth of information.”

Once statistics are compiled from the more than 200,000 screenings, a state
health care economist will help determine if it is feasible to continue such track-
ing and whether it is worthwhile to invest in such an effort. “Until we know
how many babies such a screening effort uncovers, we won’t know the real cost
to society to track and identify these children,” said Folsom.

The grant will also fund a continuing education program aimed at people
on the frontlines of screening, said Folsom. “The education effort will focus
on risk indicators. We think we can improve the quality of the data—the risk
indicators being checked off at birth—Dby educating the screeners and hospital
nursery staffs charged with reviewing charts and evaluating risk factors.”

It will also be aimed at primary care providers, said Folsom. “We want to
know how primary care physicians respond when they receive an action letter
from the state, alerting them to a potential hearing problem in a child in their
care. Are they acting on it? Do they see the importance of following up on the
information contained in the letters?”

This study seeks to determine whether
there are better means of screening babies
to take into account risk factors for hear-
ing loss, said Folsom. “Is there something
about a baby that we could see at the time
of birth that might predict whether he or
she is susceptible to late-onset hearing loss?
There is an unknown population of babies
who develop hearing loss after birth, and
we don’t currently have a mechanism for

Early diagnosis and treatment of hearing
loss helps prevent developmental problems.

screening them. That’s what this study is
all about.” 4



Using new technologies to study the p53 gene’s role in
neurodegenerative and neurodevelopmental disorders

ngoing research by Richard S.
Morrison, Ph.D., is increasingly
clarifying the important role
that a gene with the unassum-
ing name of p53 plays in the
clinical course of a number of neurodegen-
erative and neurodevelopmental disorders,
as well as in traumatic brain injury and
stroke. Morrison is a University of Wash-
ington professor of neurological surgery
and a research affiliate at the Center on
Human Development and Disability.
53, a tumor suppressor gene, has long
been known to fulfill a positive function
in suppressing the growth of many types

Richard Morrison in front of the mass spectrometer
that has enabled his lab to significantly advance
understanding of gene expression at the protein level.

of cancer cells by initiating apoptosis, or
programmed cell death, in genetically dam-
aged cells. However, p53’s more sinister
role in the neurons of the central nervous
system was less clearly defined until Mor-
rison’s investigations, which incorporate
cutting-edge research methods to gain a
fuller understanding of the gene’s myriad
functions.

The p53 protein works in the cell nu-
cleus and functions as a regulator of DNA
repair, cell-cycle progression and apoptosis.
It accomplishes this task by stimulating or
repressing the expression of other genes,

each with its own unique function.

To understand the range of genes
regulated by p53, scientists including
Morrison are pursuing the new science of
proteomics. Just as genomics, or the study
of the genome, identifies all the genes in a
particular organism, proteomics involves
studies to uncover all the proteins in a
proteome: a particular genetic pathway,
cellular structure, cell, tissue, organ or
organism. The goal is to
determine how the pro- ——
teins respond to each other
and their environment, to
advance understanding of
the mechanisms of disease
processes. “Proteomics
gives us a broad view of
the changes in protein ex-
pression that take place in
neurons destined to die, as
occurs in a number of neu-
rodegenerative disorders as
well as brain trauma,” said

- - =
“Proteomics gives
us a broad view of
changes in protein
expression that take
place in neurons
destined to die, as
occurs in a number
of brain disorders”

of the adrenal gland, exposure to ionizing
radiation, methamphetamine-induced neu-
rodegeneration, and photochemical injury
of the brain are also associated with p53
over-expression.

Recent biotechnological advances are
enabling Morrison and his colleagues to
make rapid strides in their understand-
ing of p53. One is the ability to measure
changes in gene expression using microar-
ray analysis. Microarrays are
ordered sets of DNA mol-
ecules, fixed to DNA chips.
Microarray analysis allows

——

scientists to detect the expres-
sion levels of thousands of
genes simultaneously. They
can also examine tissue mi-
croarrays, surveying a single
gene in thousands of different
tissue specimens, to analyze
the relationship of individual
genes to disease. “With the
advent of microarray analysis,

Morrison. i’s now possible to measure
“p53 is one of the ma- - Richard Morrison - changes in mRNA expres-

. g s . » .

jor regulators of cell death ~— | siononaglobalscale,” said

in neurons. We know that

53 promotes apoptosis, but we’re finding
that it may also compromise cell func-
tion without pushing the cells over to cell
death. They’re sick, but they’re not dead
yet. There is good evidence that neurons
exist in a sick, dysfunctional state in neu-
rodegenerative diseases prior to showing
a significant degree of apoptosis. Under-
standing how p53 compromises function
prior to the change in viability is very im-
portant, since we may be able to intervene
before the cells die.”

The neurodegenerative and neurode-
velopmental disorders and conditions asso-
ciated with over-expression of the p53 pro-
tein in neuronal cells constitute a long list:
Alzheimer’s disease, amyotrophic lateral
sclerosis (ALS or Lou Gehrig’s disease), An-
gelman syndrome, Down syndrome, HIV-
associated dementia, Huntington’s disease,
seizures, stroke, and traumatic brain injury.
In laboratory mice, experimental removal

Morrison. “You can measure
expression of every gene known.”
Intriguingly, in a significant number
of cases—about 30 percent of the time in
Morrison’s studies—there is no change in
a gene at the mRNA level, but there is a
significant change in the abundance of the
protein that the gene expresses. “There
are many important genes relevant to cell
death or dysfunction that you might miss
if you draw conclusions solely on the basis
of mRNA expression,” said Morrison. “You
have to look at the proteins as well.”
Studies at the protein level are a signif-
icant challenge. Complex protein samples
are first broken into smaller peptide frag-
ments using protease enzymes such as tryp-
sin. These peptide mixtures are separated
on the basis of charge, size and polarity
and run through a mass spectrometer, an
instrument that determines the mass of the
peptides and their relative concentrations.
See ‘p53 gene’ on page 5




When bigger isn’t necessarily better: brain imaging
studies may help unravel some of autism’s mysteries

esearchers affiliated with the
Center on Human Develop-
ment and Disability have
observed through neuroimag-

R

ing studies that preschool-aged children
diagnosed with autism spectrum disorder
have larger brains than either typically de-
veloping children or those whose develop-
mental delay originates from other causes.
Other studies indicate that children who
subsequently develop autism do not have a
history of especially large head circumfer-
ence at birth. These findings are prompting
investigations into when and why unusual
brain growth occurs in children later diag-
nosed with autism, and how alterations in
brain structures relate to clinical character-
istics of the disorder.

Stephen Dager, M.D., University of
Washington professor of radiology and a
research affiliate at the Center on Human
Development and Disability, is investi-
gating how brain

B

anatomy, brain chem- 5=
istry, and behavior
and cognition relate
to each other and how
these factors evolve as
children with autism
grow and develop.
Dager is principal

investigator on two

earlier”

important imaging

studies of autism. =

One, Neuroimag-

ing in Autism, sponsored by the National
Institute of Child Health and Human De-
velopment (NICHD), is the third phase of
a long-term study that inidally focused on
3- and 4-year-olds, evaluated them at age 6
and 7, and is currently re-examining them
as 9-year-olds.

The second investigation, titled Brain
Development in Autism, is sponsored by
the National Institute of Mental Health
(NIMH) and based on the earlier study
of 3-year-olds. Dager and colleagues are
evaluating toddlers aged 18 to 24 months,
currently the youngest age range at which
autism can be diagnosed. The toddler

S
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“There may be something in
the brain’s growth trajectory
that is more rapid in children
with autism but plateaus

- Dr. Stephen Dager

— _._d--""_._._‘:::ce_f#ﬁ;

study is a project of the National Institutes
of Health’s STAART Network: Studies to
Advance Autism Research and Treatment.

“We're using innovative imaging meth-
ods to try to understand the progression of
brain development and what goes awry in
children with autism spectrum disorders,”
said Dager. “Such an understanding may
help to point the way to earlier diagnosis
and more effective interventions, both
pharmacological and behavioral.”

Imaging techniques include two-di-
mensional and three-dimensional magnetic
resonance imaging (MRI) to systematically
characterize brain anatomy, and two-di-
mensional proton echo-planar spectro-
scopic imaging (PEPSI), a radiation-free
technology for quantitatively measuring
brain chemistry, developed at the Univer-
sity of Washington in collaboration with
Stefan Posse, Ph.D., a research scientist at
the NIH. Neuropsychological measures of
behavior and cognition
L are also taken.

The longitudinal
study of the now-9-
year-olds involves 45
children with autism,
25 with developmental
delay of unknown ori-
gin, and 25 typically de-
veloping children. “It’s a
challenge to do longitu-
dinal imaging studies of
youngsters,” said Dager,
“but they and their parents have been very
much committed to the research. One
family had moved to Amsterdam, but on a
brief return visit to Seattle made sure their
child came in for a repeat imaging study.”

Included in the toddler study are 48
children with autism, 25 with develop-
mental delays of unknown origin, and 25
typically developing children. Those with
autism and developmental delays are being
clinically assessed over time, to relate the
course of their symptom development and
behavioral performance to subtle altera-
tions of brain structure.

Using MR, the researchers are tak-

Stephen Dager is leading ongoing brain imaging
studies of children with and without autism, from 18
months through the age of 9.

ing detailed anatomical measurements of
various brain structures and examining the
composition and distribution of the brain’s
gray and white matter. “We find that the
children with autism have cerebral enlarge-
ment of about 10 percent compared with
children who are typically developing when
they are imaged at age 3 to 4,” said Dager.
“By age 0, their brains are only about 2
percent larger. We don’t think this is merely
a regression to the mean. There may be
something in the brain’s growth trajectory
that is more rapid in children with autism
but plateaus earlier.”

Perhaps more intriguing is that at age
3 to 4, children with more severe clinical
expression of autism also exhibit dispropor-
tionate enlargement of the amygdala, the
almond-shaped brain structure that plays
an important role in motivation and emo-
tional behavior. The enlargement becomes
even more striking when the imaging stud-
ies are repeated at age 6. “This observation
may have clinical relevance, as those with
enlarged amygdala volumes tend to do less
well in terms of social growth and com-
municative skills,” said Dager. “Our find-
ings suggest that these abnormalities in the
amygdala are tied to the severity of autistic
symptoms, and may be predictive of some
aspects of neuropsychological develop-
ment. It seems that bigger is not always
better, although some of these children



have incredible skills.”

A goal of the toddler study is to de-
termine whether the same brain structural
alterations can be observed in younger
children with autism. “Something happens
within the first year or two of life, which
we've been able to pick up by our imaging
studies at age 3. We are working backwards
to find out when we can first detect evi-
dence of brain structural alterations.”

The investigators’ predictions with
regard to one aspect of brain chemistry
were not borne out by their PEPSI studies.
“Our hypothesis was that, in conjunc-
tion with enlargement of the cerebrum,
children with autism would have increased
levels of a chemical called N-acetyl as-
partate, which can serve as a tissue-based
marker for an overabundance or increased
density of neurons,” said Dager. “In fact,
our measurements suggest just the op-
posite: we found that levels of NAA were
reduced in these children at age 3 to 4, and
we are now trying to determine whether
these findings reflect a static or an ongoing
developmental process.” PEPSI measure-
ments of other brain chemicals, such as
choline and lactate, will help determine if
structural abnormalities found in autism
reflect underlying alterations of brain cellu-
lar composition and whether the chemical
abnormalities originate in the neurons or
in the glia, the brain’s support cells.

Since children with autism are at risk
for developing epilepsy, Dager and col-

leagues are adding an additional
imaging modality to the study of
the 9-year-olds: FLAIR, or fluid-
attenuated inversion-recovery
imaging, an MRI technique that
enhances the detection of lesions
or gliosis in the brain, to deter-
mine whether it may be possible
to identify brain markers to pre-
dict the risk of seizures.

“About a third of children
with autism develop temporal
lobe epilepsy, usually as they ap-
proach adolescence.” said Dager,
“Because of behavioral issues with
autism, the seizures are often
difficult to verify clinically. You
don’t want to treat all children
with autism as if they have epi-
lepsy, but it’s important to treat those who
do. Seizures may bring about a diminution
of the ability to interact socially and a step
backwards in developmental milestones.
We hope to recognize evidence of gliosis or
scarring over the temporal lobes that is in-
volved in the development of seizures.”

In collaboration with researchers
at Washington University in St. Louis,
Dager’s lab is using powerful imaging ana-
lytic techniques to study projections on
the surface of another brain structure, the
hippocampus. “Although these are prelimi-
nary findings, we've observed that children
with more severe autism who are at greater
risk for seizure development have a char-

Magnetic resonance imaging techniques are employed to learn
more about the anatomy of the brain in children with autism.

acteristic deformation of one region of the
hippocampus similar to that in adults with
mesiotemporal lobe epilepsy,” he said. “We
hope to follow these children over time to
see if this structural abnormality persists
and whether it can predict which will later
develop seizures.” This research is sup-
ported by Cure Autism Now (CAN).

Dager’s research collaborators include
CHDD research affiliates Geraldine Daw-
son, Ph.D., professor of psychology, and
Dennis Shaw, M.D., associate professor of
radiology, as well as Seth Friedman, Ph.D.,
research assistant professor of radiology,
Helen Petropoulos, Ph.D., research sci-
entist in radiology, and Alan Artru, MD,
professor of anesthesiology. ¢
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The peptide sequence is then determined
using sophisticated computer programs

and its protein of origin is determined.
Morrison considers this method a signifi-
cant advance over traditional methods of
identifying and quantitating proteins.
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Utilizing these technolog-
ical advances, the lab is now
beginning to subfractionate
proteins on the basis of their
distribution within special-
ized cell structures, especially
the mitochondria. “We're
interested in what kinds of
proteins translocate to the mi-
tochondria and what changes
occur in proteins intrinsic to
the mitochondria,” said Mor-
rison. “We can actually purify

or enrich for mitochondria

and then do proteomic analysis. This is a
whole new way of using proteomics.”

For a fuller understanding of particular
disease and injury processes, said Morrison,
it is necessary to determine which proteins
are expressed in neurons before and after
injury, how they change in abundance or
distribution and how they are modified
after cell death or dysfunction. “One of
the things we want to know about a mu-
tated gene is what its protein binds to, as
compared to the normal gene’s protein. By
characterizing a particular protein’s bind-
ing partners, we can more fully understand
the disease process. For example, does it
bind and activate processes that the healthy
protein would not bind to or activate? Or

See ‘p53 gene’ on page 7



Bright Futures in Early Childhood enhances efforts
to give children a head start toward good health

right Futures is a term that

aptly describes a national effort

to improve health outcomes

for children, promote healthy
behaviors and develop partnerships among
health professionals, families and com-
munities. Based on a philosophy of health
promotion, Bright Futures offers materi-
als aimed at professionals in health and
education, as well as families, to promote
children’s physical, nutritional and social/
emotional health.

Launched by the federal Maternal
and Child Health Bureau in 1990, Bright
Futures programs now exist in most states.
The Center on Human Development
and Disability is working closely with the
Washington State Department of Health’s
Office of Maternal and Child Health to
promote Bright Futures.

“We started with a small project called
Promoting Bright Futures in Washington
State,” says Susan Wendel, MS, OTR, oc-
cupational therapy coordinator at CHDD,
who manages the Bright Futures projects.
“We now have an additional focus with a
new pilot project called Bright Futures in
Early Childhood.”

Involving early childhood programs
in 11 communities across the state, Bright
Futures in Early Childhood focuses on
organizations that offer education,

health, nutrition and par- Py
ent-involvement g

services to

young children
from low-income
families: Head
Start, Early Head
Start, and the Early
Childhood Education
and Assistance Program
(ECEAP), as well as
childcare services associ-
ated with each program.
“Our purpose is to de-
termine whether Bright Futures principles
and materials can enhance the outcomes
of existing health-promotion systems for

children and their families,” said Wendel.

Kol

CHDD'’s Jean Myers and Susan Wendel are working
with early childhood programs across Washington
state to improve children’s health outcomes.

“We want to reinforce child health as a key
component for early learning and school
readiness. For example, if a child

has a mouth full of cavities, he’s
distracted and in pain, and he
can't sit still and listen.
“Bright Futures has
three core concepts,”
she added. “Prevention
works, families matter,
and health is every-
one’s business. Since
Head Start,
Early Head
# | Start and ECEAP
have mandates to
promote children’s health,
there can be a wonderful link
between these organizations
and the tools and materials
offered by Bright Futures.”
Also working on the
17-month pilot project
are Jean Myers, MPH,
PT, also of the Center
on Human Development and
Disability; Karen Zeribi, MHS, of the
UW Child Health Institute, in charge of
data evaluation and monitoring; and Peggy
King, MA, RN, of Kids Northwest, who
has an extensive background working with

early childhood programs. CHDD is also

b e

collaborating with an interagency steering
committee of statewide stakeholders.

Each of the 11 participating programs
has designated a Bright Futures team that
includes health coordinators, family ser-
vices coordinators and education coordi-
nators. Team members attended one-day
training sessions in February and April,
and returned to their home programs to
provide training to their own staffs. A third
session in the fall will bring the group to-
gether and may involve onsite visits.

“Eatly childhood educators are in a
good position to offer health information
to children and families,” said Wendel,
“but some may feel reluctant to talk about
such issues if it’s not part of their educa-
tional backgrounds. While most programs
have a health and nutrition coordinator, he
or she may be just one person in a rather
large agency, and may have little direct

contact with families.”

The 11 participating
programs range in size
from one to 15

education centers,

and serve from 70
to 690 children, for
a total of almost 2,500
children in 65 centers
across the state. “We
wanted representation from
urban and rural communities,
small and large programs, and
with cultural and geographic di-
versity,” said Wendel. For example,
in rural northeastern Washington, the Spo-
kane Tribe of Indians Head Start program
has one center with 70 Native American
children enrolled. In urban northwestern
Washington, the Snohomish County Head
Start, Early Head Start, and their associ-
ated childcare programs involve 12 centers
serving some 540 children from various
ethnic backgrounds.

Following the first training session,
participants developed Bright Futures work
plans for their centers. First, they devised
ways to use Bright Futures materials to
promote well-child visits and ensure that



children and families have a primary care
provider, know the reasons for routine
dental and health checks, and attend well-
child visits. Secondly, each program chose
and promoted a specific health issue, such
as nutrition and obesity, physical activity,
oral health, or mental health. Participants
utilize Bright Futures’ wide variety of re-
source tools, including separate workbooks
on various health promotion topics, and
determine how best to use the materials to
address their chosen topics in their particu-
lar situations.

At the second training session, par-
ticipants returned for a “show and tell” to
demonstrate how they began training their
staffs and implementing the use of Bright
Futures teaching aids. Examples included
designing bulletin boards to promote spe-
cific health issues, producing weekly menus
for children that incorporate healthy eat-
ing messages for families, and promoting
physical activity with an activity pyramid
on which children’s photos were posted for
their families to see.

Participating programs received tool
chests containing a wide variety of Bright
Futures materials, such as colorful activity
books for children and families. During

home visits, the teacher or health educa-
tor might introduce a particular topic like
teeth brushing or family meals, or respond
to concerns raised by the parents.

“The materials have visual appeal and
offer clear and direct information,” said
Wendel. “The idea isn’t to bombard the
family with hundreds of messages,

but to pace and repeat them.” A
curriculum is being developed

for training parents to use //.;'
a tool called the Bright i 77
Futures Health Orga- 17 o

nizer and other family
health-promotion
materials.

At the con-
clusion of the
pilot period,
three outcomes
will be measured, said
Wendel: the improvement that
individual centers achieve in meet-
ing the health prometion requirements of
their programs; the improved knowledge,
skill and confidence of staff in working
with families on health promotion prac-
tices; and the degree to which participating
families’ knowledge of health promotion

practices is enhanced.

“As the pilot program draws to a close,
we will gather all the clever Bright Futures
ideas that our participants have implement-
ed and share them with the other centers,”
said Wendel, “and we will determine how
this project can be sustained and replicated
in other early childhood programs. While

we have funding at present, that may
not always be the case, so we need
to devise ways to extend the

Y1y program with less finan-

cial support. In our
final report, we
hope to document
a model that may
be of interest not only
statewide, but nationally.
Our federal administration
is emphasizing early learning
and school readiness, and our
message is that good health is
essential for learning.”
For more information on the
program, visit Bright Futures’ web sites
at www. brightfutures.aap.org and www.
brightfistures.org. Materials for centers and
families may be ordered or downloaded
from the web sites. ¢
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does it tie up proteins that would ordinar-
ily be available to the neuron for processes
needed for normal function and survival?”

Using proteomics, the Morrison lab
has identified a number of mitochondrial
proteins that change in response to injury.
“Some of these proteins weren’t previously
known to translocate from the cell’s cyto-
plasm to the mitochondria,” he said. “We
want to identify what these mitochondrial
proteins interact with that precipitates a
decline in mitochondrial function. Once
they decline, they lose the ability to make
ATP (a nucleotide that is the cell’s major
energy currency) and they release other fac-
tors that promote apoptosis. The neurons
then cant function or survive.”

Changes in mitochondrial integrity
and function are associated with a host
of neurological disorders and injuries,
said Morrison. “From head trauma to
Huntington’s disease to Alzheimer’s disease,

mitochondria are a convergent point in
some part of the process. This has become
a major focus for our lab.”

53 regulates a host of proteins that
likely compromise mitochondrial function
and integrity, both in neurons and in non-
neuronal cells such as tumor cells. While a
number of proteins are known to mediate
apoptosis and regulate neuronal survival,
Morrison’s lab is finding that p53 may
regulate proteins not previously considered
in terms of mitochondrial function. Areas
of investigation include p53’s effects on
mitochondrial fragmentation, repression of
healthy proteins resulting in accumulation
of damaging free radicals, ATP biosynthe-
sis, and other metabolic processes.

The lab is using proteomics and bioin-
formatics analysis to characterize the mito-
chondrial proteome of neurons: that is, to
identify every protein present in neuronal
mitochondria, in order to understand how
the proteins change in response to disease
and injury. “This will help immensely in

understanding the response of neurons to
injury and how injury ultimately promotes
cell death,” said Morrison.

Proteomics technology is beginning
to have clinical relevance. For example, in
collaboration with Dr. Anthony Avellino
and Dr. Richard Ellenbogen, chair of the
UW Department of Neurological Surgery,
a global analysis of the proteins in cerebro-
spinal fluid before and after surgical remov-
al of certain pediatric brain tumors is al-
lowing Morrison and colleagues to identify
which are expressed only when the tumor
is present, helping to guide treatment deci-
sions. Such knowledge may also help point
the way to tumor markers that will indicate
the presence of brain cancers.

“As research members of a clinical
department, we never lose sight of the fact
that we're dealing with actual patients,”
said Morrison. “We think this new tech-
nology will provide an important tool for
the study of nervous system disease and
injury.” 4
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Faculty members appointed as new CHDD research affiliates

Philip J. Horner, Ph.D., is an assis-
tant professor of neurological surgery. He
studies regeneration in the central nervous
system, focusing on stem cell and pro-
genitor cell biology, especially molecular
controls of neural and glial cell interactions
in models of demyelination, injury and
degeneration. He uses cellular and molecu-
lar techniques to study stem cells and their
progeny in the
intact and injured
CNS. The adult
spinal CNS retains
a stem cell with
the capacity to dif-
ferentiate into all
the major cell sub-
types of the mature
CNS; the Horner
lab is using confo-
cal microscopy and
time-lapse imaging to track these cells, la-
beled with retroviruses, in the brain. Other
projects include the discovery and experi-
mental delivery of growth factors that regu-
late axon regeneration and myelination in
models of spinal cord trauma, demyelinat-
ing disorders and retinal degeneration.

Hannele Ruohola-Baker, Ph.D., is
a professor of biochemistry and adjunct
professor of genome sciences. Her work is
focused on how genes that are implicated
in neurodevelopmental and neurodegen-
erative disorders play an important role in
fundamental biological processes. Utilizing
the fruit fly, her laboratory is investigating
defects in three genes that are known to
cause developmen-
tal problems in
humans. In par-
ticular, she is seek-
ing to understand
how muscular
dystrophy results
from defects in
the Dystroglycan-
Dystrophin gene
signaling pathway.
In addition, she is
investigating how the Nozch gene signal-
ing pathway acts as a tumor suppressor
and how the microRNA pathway regulates
stem-cell division, with an emphasis on
understanding molecular interactions un-
derlying establishment of cell polarity and
the control of cell fate during development.

Sarah Jane Webb, Ph.D., is a research
assistant professor of psychiatry and behav-
ioral sciences. She examines the functional
neurobiology and development of infor-
mation processing and memory in autism
spectrum disorders and other developmen-
tal disorders, as well as in typical develop-
ment. Using EEG, event-related potentials,
eye-tracking and behavioral measures, she
studies how chil-

dren learn about
visual images such
as faces, and how
developmental
disruptions impact
learning. She seeks

to detect the neural
underpinnings of
deficits in autism

in processing and
using information
from the face, and studies how the brain
perceives part of an item as belonging to a
whole. With colleagues, she has developed
a model of how over- and under-connectiv-
ity in specific neural regions may impair
the ability to process and understand com-
plex items and scenes.
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