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THE MISSION OF
THE PRINCE SALMAN CENTER FOR
DISABILITY RESEARCH IS:

x TO BE A CENTER OF EXCELLENCE IN DISABILITY
RESEARCH.

x TO CONDUCT AND SUPPORT RESEARCH WHICH
CREATES KNOWLEDGE ABOUT HUMAN DEVELOPMENT
AND DISABILITIES.

x TO IMPROVE THE QUALITY OF LIFE FOR PERSONS WITH

DISABILITIES AND TO ENABLE THEM TO REACH THEIR
FULL POTENTIAL.



A MESSAGE FROM
H.R.H. PRINCE SALMAN BIN ABDULAZIZ

The issue of disability and its social and economic repercussions constitutes one of
the most important challenges facing contemporary societies at present. One of the
most effective means to dealith this issue is to investigate the causes of
disabilities. In addition, overcoming obstacles that constrain people with
disabilities and limit their productivity and independence in society are worth
studying.

The Center, which is motivated by rebgis and humanitarian concerns for persons
with disabilities, is a major contribution to the Kingdom of Saudi Arabia and its
benevolent society. The Center has adopted plans and ambitious goals which will
be realized at the hands of highly qualified pergbnn

God willing, this blessed institution will seek to mobilize all the useful resources
that can serve the multiple interests of people with disabilities, our religion, our
nation, and humanity at large.

H.R.H. PRINCE SALMAN BIN ABDULAZIZ
President Founder of the
Prince Salman Center for Disability Research



A MESSAGE FROM
H.R.H. PRINCE SULTAN BIN SALMAN BIN ABDULAZI|Z

The Prince Salman Center for Disability Research was established to address the
real and important needs of persons witlsabilities and their families. In
addressing those needs, the PSCDR has set its goal as the promotion, conduct and
support of scientific research and the application of new knowledge to the benefit
of persons with disabilities and their families.

We beleve the PSCDR has a great opportunity to advance the causes of persons
with disabilities. In addressing that opportunity, the PSCDR will undertake basic
and applied research projects in the biological, behavioral and social sciences; it
will promote and dvelop collaborations with scientists both within the Kingdom
and worldwide; and it will collect and disseminate information through all media
including the Internet.

We hope the PSCDR will advance new insights into the causes of disabilities and
developnew strategies to prevent them, or reduce their impact on an individual.
We further aspire to a time when new knowledge created by research will lead to
more effective service and support systems for persons with disabilities and their
families.

At the PSCDR, we stand ready to move forward into the future with expectations
for important accomplishments and renewed spirits. That future holds great
promise for all of us, including persons with disabilities, God willing.

Prince Sultan bin Salman bin Abdulaziz
Chair, Board of Trustees
Prince Salman Center for Disability Research



A MESSAGE FROM
Stephen R. Schroeder, Ph.D.

The next decade holds the promise of being the most exciting andcivedn the history of
research on disabilities. If we capitalize on the advances in research on genetics, neuroscience,
and behavior over the past 30 years, we will be able to integrate these advances into a
biobehavioral approach that will allow us toadicate or prevent many of the disabilities that
have puzzled our ancestors for centuries. Technology already exists to prevent most of them.
Research now has to develop them, perfect them, make thereffeative and ethically
acceptable to the public.

The role of the Prince Salman Center for Disability Research is to ensure that the Kingdom of
Saudi Arabia and the Middle East take a lead role in making this revolution happen for its people
with disabilities and their families. Best practices must sedan a strong validated research
foundation. The Prince Salman Center has been organized to provide this function for the
Kingdom.

The 2002 Report in the following pages describes the organization, the functions, and the
progress toward our goals. A sténtial beginning has been made, but much remains to be done
before The Prince Salman Center takes its rightful place in the international community of
scholars dedicated to improving the quality of life for our brothers and sisters with disabilities.
We anticipate that the year 2003 will be one of consolidation and rapid growth toward
achieving these goals.

Stephen R. Schroeder, Ph.D.
Executive Director
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[ EXECUTIVE SUMMARY ]

This report describes the progress of the Prince Salman Center for Disability Research for the
year 20@ (G) and proposes a budget for 2003 (G). This past year has been one of consolidation
and expansion of the reorganization of the Center begun in 2001 (G) by the previous Executive
Director, Dr. Terrence Dolan. A seamless transition to a new ExecutivedjrBr. Stephen R.
Schroeder, over spring and summer has been completed. Considerable effort has been spent on
developing the infrastructure of the Center in anticipation of its gaining independence from the
'LVDEOHG &KLOGUHQTV $dy/ardprocedusare fhplacarniowMdt Hhe\@dhter

to function as an independent nRprofit organization, once the legal procedures have been
completed.

Two intramural research programs have made good progress this past year. The first , involving
a collaboration with the King Faisal Specialist Hospital and Research Centre (KFSHRC), is on
the molecular genetics of neuromuscular and neurosensory diseases of children in Saudi Arabia.
Drs. Bharucha and Hodgkinson have identified a novel form of hereditasyicsparaplegia in a

Saudi family showing linkage to chromosome 13q. Their data have allowed them to zero in on a
very small region of the chromosome. Their findings are important because they bring us closer
to the possibility of gene therapy for thisvdstating disorder some day. The second intramural
project on language norms for Arabic children by Dr. Alaskary is progressing well. Personnel
have been hired and trained to collect data; software for language analysis has been acquired and
adapted; puldi awareness events to increase referral of children to the project have been
conducted; and data collection is ready to begin. A third intramural research program for
newborn screening of endocrine and metabolic disorders by Dr. Rashed was not approved las
year, but it is being resubmitted this year for funding in 2003. It is of great significance to the
Kingdom in terms of prevention of human suffering as well as savings in terms of the cost of
health care. Two other intramural programs, one on autisno@an the epidemiology of rural
health, are in the planning stages.

The extramural research program has made excellent progress in two review cycles involving
over 25 proposals and over 60 local and international reviewers and, as a result, weirage fund

nine projects. The subject of these projects ranges across our 10 priorities, from basic research,
such as preimplantation genetic diagnosis, to applied projects, such as a computerized Arabic
Braille environment, which will allow any visually impairédabic speaking person to use any
FRPSXWHU DQ\ZKHUH ZLWKRXW DQ LQWHUSUHWHUYYV DVVLV!
blind peer review by some of the leading scientists in their specialty both locally and
internationally. The excellent feedbatikey receive often allows them to revise and improve

their proposals and receive an award after resubmission. This process assures that research
funded by PSCDR is competitive internationally.

The development of seven core services in support of theaks#aP SCDR continued this past
year. New key recruitments were made in Information Technology, in Library Resources, and in



Research Services. Aggressive recruitment of new key staff continues this coming year. Each of
the core services has made progtessrd its goals.

Renewed emphasis on fund raising has also occurred this past year. A Development Plan has
been written and a goal of SAR 500,000,000 over aykar period has been set, in order to

build a permanent sustainable endowment for thedutlans for a permanent Development
Office are under way for the coming year.

Finally, brief comments about losigrm future opportunities at the PSCDR and a list of
publications by Centdunded scientists are included in the closing section of tleetrep
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ARABIC TRANSLATION OF THE EXECUTIVE SUMMARY
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. OVERVIEW

This is a report of progress at the Prince Salman Center for Disability Research during 2002.
Significant progress has been made over the last year. Dr. Terrence Dolan relinquished his
position as Executive Director, to take a very challenging position in the U.S. However, he
recruited a londgime colleague, Dr. Stephen Schroeder, from the University of Kansas, to
replace him on May 1, 2002. The transition has been relatively seamless, andabrddwains

as a consultant and chair of the Research Committee. This is a crucial committee at the Center,
which oversees the review process of the Extramural Grant Program. Dr. Dolan maintains
frequent consultative contacts with Dr. Schroeder on therfisind development of Center
activities.

Some of the major milestones over the last 18 months are:

1. New, fulttime management. For the first time in its history, the PSCDR recruited a
full-time Executive Director on February 1, 2001. Dr. TerrencedfarDwas director
from Feb.l, 2001 untii March 17, 2002. Dr. Stephen Schroeder assumed the
directorship in May, 2002.

2. Development of Centevide Core Services. The Center has developed an effective
infrastructure that centers around the operations arakgore services. Those core
services are the operational backbone of the Center and are responsible for most
internal operations and supports. Most employees of the PSCDR are assigned duties
in one of these core services.

The Core Services include: &administrative Core, an Information Technology Core,
a Human Recourses Services Core, a Fiscal Services Core, a Media Core, and an
Outreach and Dissemination Core. Each core is staffed by PSCDR personnel.

3. The expansion and development of an effective daxtiral Research Program
including the development of an international peer review system and new
administrative/management processes. A newly formed Research Committee serves
as the focal point for the review of research applications. During the past year
approximately 25 research applications were received via a new |Abesest
application process and approximatehl® new applications were (or will be)
supported. Over 60 scientists from throughout the world were used in the
comprehensive review proses that were developed. During the previous nine years
of the program, approximately nine applications were supported.

4. The development of an Intramural Research Program involving new research
programs administered and conducted by the PSCDR. Alsoddirsh time in its
KLVWRU\ WKH 36&'5 WRRN RQ WKH UROH RI FRQGXF
programs. During the first year two programs were initiated, a third remains in
development, and several others are in early exploration stages. The two program
conducted during the past year include a nati@e study on the development of
Arabic language in children and a human genetics program. The former program will
be valuable in the eventual development of new assessment and intervention tools for
develpmental language problems in children with disabilities. The latter program

13



will be valuable in the identification and elucidation of genetic mutations that cause
childhood diseases and disabllities in Saudi Arabia.

5. The participation and recruitment obmen staff at the PSCDR. During the past year
eight women were recruited to join the staff of the PSCDR. Most were previously
employed at the King Faisal Specialist Hospital and Research Center and brought
valuable experiences and skills to the PSCDR.

6. The increasing awareness of the PSCDR by the international community and the
continuing expansion in the participation of scientists from throughout the world. At
present, a Scientific Advisory Board is being formed that involves several scientists
from the United States and Europe. In addition, several scientists from outside the
Middle East have been involved in PSCDR programs, including the development of
The Family Village + a global Internet site being developed for use by Arabic
speaking families. As ried earlier, approximately 60 scientists from outside Saudi
Arabia are participating in our extramural review programs.

7. The development of infrastructure at the Center has been important, as we prepare for
our independence. A Policies and Procedures MaauBattern of Administration
Manual, and a Fiscal Operations Manual that describe the management and operating
tenets and practices of the PSCDR have been written and submitted for approval.
Criteria for Productivity for a Research Center based upoangseonducted at top
research centers in the U.S. have been written and adopted by the Center.

8. The development of an Executive Management Team (EMT). The internal operations
of the PSCDR were significantly aided by the development of an internal
managenent team that meets weekly. The team is comprised of the Heads of each
core service, representatives from the Intramural Research Programs, and the
Executive Director and Associate Executive Director for Administration. The EMT is
responsible for the impimentation and monitoring of policies and operating practices
within the PSCDR.

NEXT STEPS

The achievements listed above serve as a solid foundation upon which future efforts can be
based. Among the more significant challenges facing the PSCDR are:

1. Fund Raising. It is of the most importance to develop financial resources to support the
programs of the Center, including both an-pérpetuity endowment and an
operating/research fund. A Plan for Development was drafted last September and
implementation havegun. A new Office of Development has been proposed and a job
description for a Director has been written.

2. Gain Independence. It is also important that the PSCDR become an independent entity
whereby the Board of Trustees and the management of therCeve complete
autonomy. Progress has been made in drafting a Charter and Bylaws as well as in
SUHSDULQJ IRU ILVFDO VHSDUDWLRQ IURP WKH 'LVDEOHG

3. ldentify and Train Local Leadership. An important goal is to identify a Saudi with
appropriate educational training and experiences and to phase that individual into the
senior management of the PSCDR. That individual must have a Ph.D. or M.D. degree

14



and a notable track record in science. A job description for a Deputy Director of the
PSCLR has been written and a search is under way for a permanent Executive Director
who could take over the Center after training.

Management Procedures.

,Q DGGLWLRQ WR WKH QHZ UHVHDUFK SURJUDPV DQG WKH
functions ofthe Center have been modified. The primary management functions of the Center

are the responsibility of the Executive Director. The Executive Director provides overall
OHDGHUVKLS SODQQLQJ GLUHFWLRQ FRRUGLQDWAdRQ DQC
administration. The Executive Director is aided by a new committee, the Executive Management
Team (EMT). The EMT is comprised of the heads of each of the intramural research programs

and the heads of the core services. The duties of the EMT, whichwesddg, include advising

the Director on all matters of policy and practices within the Center.

7KH "LUHFWRUYV HIIRUWY DUH IXUWKHU IDFLOLWDWHG E\ W
international Science Advisory Board, a Persons with DisigsiliCommittee, and a Gender
Committee. The Science Advisory Board is responsible for advising the Director with respect to
the development and conduct of research programs at the Center. Appointments to this new
international committee are just being readnd include (thus far) Dr. Joseph Piven, a professor

of Psychiatry at the University of North Carolina, and Steven Warren, a professor of Speech and
Hearing Sciences at the University of Kansas. Dr. Piven is also the Director of the
Neurodevelopmental iBorders Research Center at the University of North Carolina and Dr.
Warren is Director of the Kansas Research Center on Mental Retardation at the University of
Kansas. The Persons with Disabilities Committee is made up of a group of individuals who
advisethe Director regarding all issues involving disabilities. Through their advice the Center
has made significant progress in making the physical facilities of the Center more accessible to
people with physical disabilities. Finally, the Gender Committeesasl the Director regarding
diversity in the personnel who work at the Center. During the past year approximately eight
women have worked at the Center.

These committees, as well as the intramural and extramural research programs, and the core
servicesthat serve them, are depicted in the two organizational charts. That organizational
framework was presented to the Board of Trustees at its meeting on June 6, 2001 (G).

In the remaining sections of the report is described:

Activities for each of the imamural research programs;

Progress in the extramural research program;

Activities and progress to date in each of the core services;

Other accomplishments not previously cited;

Anticipated activities in future years; and

A proposed comprehensive budgst,dbjective and service, for the Year 2003 (G)

X X X X X X
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Il. RESEARCH PROGRAMS
A. Intramural Research Programs

The PSCDR has not conducted intramural research programs in the past. However, the new
leadership of the Ceat proposed to the Board of Trustees at its meeting on June 6, 2001 (G)

that intramural research programs be initiated. It was suggested that intramural research
programs are essential to the leiegn success of the PSCDR. That proposal was adopted and
approved by the Board (DecisionZ24), and these programs are now being developed. Two of
WKRVH WKH 3*HQHWLFV RI 1HXURVHQVRU\ DQG 1HXURPX
'"HYHORSPHQW LQ &KLOGUHQ "~ DUH QRZ EHLQJ LPSGEEPHQWHC
programs, are relevant to the mission of the PSCDR, and have the potential to make important
contributions to the health and wbking of the people of the Kingdom of Saudi Arabia. Efforts

WR GHYHORS D WKLUG VFLHQWLILF3SBRUDBF [DUH1KXKDERHIUZ D
development of this program is more complex and will involve the collaboration of several
institutions and ministries, as well as health facilities throughout the Kingdom. It has the
potential to make a dramatic contribution ttee identification and treatment of childhood

diseases and disabilities in the Kingdom. Other proposed intramural research programs,
enumerated below, are in earlier stages of planning.

[ILA.1. Genetics of Neurosensory and Neuromuscular Diseases

Goals and Objectives

The overall goal of this research program is to characterize genetically hereditargeresory

and neurodegenerative disorders prevalent in the Kingdom. The importance of the research is
that it will lead to edier diagnosis, development of new treatment strategies, genetic counseling
for families, opportunities for prmarital screening consultations, and a better understanding of
the underlying molecular mechanisms of both rare Mendelian and possibly coroipgenc
neurological diseases.

A unifying feature of the disabilities being investigated is a failure of communication between
the brain and another organ. This failure may be a consequence of altered brain activity or
structure, an inability to deteeixternal stimuli or to produce the correct nerve impulses, or
defects in the organ tissue receiving the impulses from the brain. The initial efforts of this
program will be to investigate five neurosensory and neuromuscular disorders with the aims of
idenifying the specific genes involved and mapping the regions of those genes that are
responsible for these diseases. This initial work should be completed in three years.

Background

The underlying cause of many diseases is an alteration in the strudilA® ¢Da single gene, a
SPXWDWLRQ™ ZKLFK PDQLIHVWY LWVHOI DV D FKDQJH LQ WK
resulting protein product. The mechanisms by which tissues or organs are altered as a result of
this mutation are varied. The alterat®ocan occur during the early stages of development or can

be a result of cell/tissue degeneration over time. Changes in enzymes within metabolic pathways
can result in the build up of intermediate compounds which can be toxic. Most genetic
alterations maifest themselves only when both copies of the gene reflect the change, and these
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traits are therefore regarded in genetic terms as recessive. Usually these altered genes are very
rare within a population. However, within the Saudi population therehigher than usual
frequency of appearance of recessive traits. The first step towards the identification of the gene
that underlies a particular disorder is linkage mapping. Linkage mapping identifies the region
within the chromosome wherein the geneésponsible for the appearance of a given trait lies.

The large family size prevalent in Saudi Arabia, often with multiple affected individuals, greatly
facilitates linkage mapping without the need to recruit many families. Thus, this type of research,
and the opportunity to identify and eventually treat these diseases is a unique opportunity in
Saudi Arabia.

Progress to Date

Myopathies are disorders such as muscular dystrophy in which the muscles develop progressive
weakness and atrophy. Comparison efdifferent forms of myopathy has revealed considerable
variability in the age at which the disease becomes apparent and in the muscle groups affected.
To date, the gene responsible has been identified in only two of the myopathies.- Newly
recruited PSCDRscientists (Hodgkinson, Bharucha) have identified a form of myopathy
affecting the muscles of the lower limbs, characterized in biopsy (from a family in the southern
region of the Kingdom) by the presence of rimmed vacuoles (see Bharucha, V.A., E.J. Cupler
S.A,, Bohlega, C.E. Boumah, S.N. Amero, M. Kambouris, B.F. Meyer, C.A. Hodgkinson,

3$ 1RYHO 'LVWDO O\RSDWK\ ZLWK 5LPPHG 9DFXROHV LQ D /
& KUR P RV RAnerican” Journal of Human Genetié®l. 69, October, 2001). Bhacha et

al. have mapped this disease to a small region of chromosome 12 covering approximately one
Megabase of DNA. Two similar forms of this myopathy have been mapped elsewhere in the
genome, demonstrating that this is a unique genetic and neuroloigyc edhly two known

genes lie within the identified region. One of these has been screened for the presence of
mutations and has been excluded as a possible cause of the disease.

Hereditary Spastic Paraplegia (HSP) is another group of disorders in t@cmode of
inheritance, age of onset, and accompanying symptoms are variable. The common feature of this
group of disorders is a progressive, generally severe, Jextemity spasticity. HSP has been

mapped to over 20 loci within the genome, but cmlfew genes have yet been identified. A

single family from the northern part of the Kingdom has been identified that displays a novel

form of HSP. Hodgkinson and Bharucha (see Hodgkinson, C.A., S.A. Bohlega, E.J. Cupler,
SnN. AbuAmero, C.E. Boumah, M..DPERXULV % ) OH\HU 9 $ %KDUXFEK
Autosomal Recessive Pure Heriditary Spastic Paraplegia in a Saudi Family Showing linkage to

& KUR P RV R RAnherican Journal of Human Genetit%l 69, October, 2001) have mapped

the HSP to a OcM region of @dmosome 13, which covers approximately 2.2Megabase of DNA

and includes 15 known genes. One of the genes (FLJ11712 ) within the region is related to two

of the genes known to cause HSP. This was screened for mutations, and was excluded as the
cause. Ahough no mutations were found in this gene, the data obtained has enabled us to
IXUWKHU UHGXFH WKH VL]H RI WKH UHJLRQ WR EH DQDO\]JHG
3XUH +HUHGLWDU\ 6SDVWLF 3DUDSOHJLD 0ODSV WRA &KURPR
Bohlega, E.J. Cupler, S.N. AbAmero, C.E. Boumah, M. Kambouris, B.F. Meyer, & V.A.
Bharucha. In pregdeurology 2002 00:00€000.

A three year grant proposal for the analysis of HSP in the Kingdom has been accepted and blood
samples from 3 families kia already been collected, and it is anticipated that another 15 families
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will be recruited. DNA for these families will be processed and analyzed as explained below
(anticipated activities for the year 2003).

Deafness is another category of common, geally-determined diseases prevalent in the
Kingdom. Approximately 50% of all cases of deafness are due to alteration in a single gene.
Genetic forms of hearing loss are classified according to whether the hearing loss appears alone

or in association wh other traits such as pigment abnormalities or mental retardation. Deafness

has been mapped to over 80 loci and the genes responsible for several forms of hearing loss have
been identified. For the majority of forms of genetic hearing loss, howeeegeties remain

unknown. The family studied for HSP (described above) also display congenital deafness, which

is transmitted independently of the paraplegic trait. At the PSCDR, we have shown that the two
disorders are not linked genetically. Preliminatgta suggest that the deafness maps to
FKURPRVRPH DQG DOVR UHSUHVHQWY D QHZ JHQHWLF IRUF
WKH $XWRVRPDO 5HFHVVLYH 1RQV\QGURPLF '"HDIQHVV /RFX
Bohlega, E.J. Cupler, S.N. AbAmero, C.E Boumah, M. Kambouris, B.F. Meyer, & V.A.
BharuchaAmerican Society of Human Genetiganual meeting October 2002).

Anticipated Activities in the Coming Year
1. Selection of candidate genes for identification and mutation detection for the mapped
HSPand myopathy disorders.

Candidate genes will be selected based upon sequence or functional similarity to known
causative genes. Selected genes will be analyzed for the presence of mutations. Data obtained
will be used to refine the region of interesidaexclude and ultimately identify the causative
genes.

2. Study of Genes Related to Deafness.

Families with hereditary deafness will be identified and classified according to the type of
deafness (syndromic or na@yndromic) and the mode of inheritanceinkage analysis will be
performed using markers for known loci. Families that show no linkage to known loci will be
analyzed further with the aim to map novel lotm the case of both novel and known loci,
attempts will be made to identify the genealearlying the deafness=inally, mutations in known
genes will be characterized.

3. Hereditary Spastic Paraplegia.

Cases of HSP in Saudi Arabia will be characterized according to mode of inheritance and clinical
criteria. Specific marker panels will beveloped for the analysis of loci known to link to HSP,
allowing rapid genetic characterization of HSP within the Kingdom, and which will facilitate an
analysis of locus verses phenotype and correlation of mutation to phenotype. Linkage of HSP to
known lcci will allow narrowing of the existing linkage intervals and to identification of the
underlying gene(s)Novel genetic forms of HSP will be identified by exclusion of known loci,
mapped to the smallest possible linkage interval and, where possihlagdinying gene(s) will

be identified.
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