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

x TO BEA 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 dealithv 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 religgoand 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 persannel

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 with dlg@s 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 believethe 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 deuep 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
develop ne 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 PSOR, 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
Terrence R. Dolan, PhD

We are on the threshold of perhaps the most amazing decade in the History o
humankind. Because of scientific breakthroughs, and new incites into the human
condition, we face opportunities that will change all of our lives. The definition of
diseases will change, as will the opportunities to understand them, diagnosis them,
and prevent them. Persons with disabilities and their families will be the
beneficiaries of new support technologies as well as programs which will lead to
greater opportunities to participate in, and enjoy, all aspects of life.

At the Prince Salman Centéor Disability Research, we have just completed a
year of change and renewal. We have modified our organization, our
infrastructure, and our programs. We are excited about the research programs we
have started, and we are enthused to move forward ioctming year
anticipating great progress.

This report describes those activities for the Year 2001. Reading it you will gain
information about who we are and what we are trying to accomplish. We look
forward to collaborating with scientists, practi®os, educators, health care
personnel, and persons with disabilities and their families as we address the
opportunities of tomorrow.

Terrence R. Dolan, Ph.D.
Executive Director
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EXECUTIVE SUMMARY

This reportdescribes the activities of the Prince Salman Center for Disability Research (PSCDR)
during the year 2001 (G). Since much of the year was spent expanding, reorienting and
developing research programs and infrastructure, the report focuses on thoseisitownid.
Specifically, the report provides information about the initiation of new intramural research
programs, the modifications and expansions in the extramural research programs, and the
development of new core services within the Center. Finalliypposed budget for the Year

2002 (G) is presented.

Two new intramural research programs were initiated during the past year. The first, involving a
collaboration with the King Faisal Specialist Hospital and Research Center (KFSHRC), concerns
the identiication and description (sequencing) of genes that cause childhood neuromuscular,
neurosensory and neurodegenerative diseases in the Kingdom. Mutations in these genes are
responsible for profound diseases such as blindness and deafness in childrenoj@ttiswill

allow the development of earlier diagnostic strategies, and thedamgdevelopment of new
therapies, for many of these geneticaltermined childhood diseases. The scientists leading

the project are PSCDR scientists that arswgaportecby KFSHRC. The laboratories in which

the research is being conducted are located at the KFSHRC and have been assigned for use by
the PSCDR. This is a major effort in which KFSHRC is providing 60 percent of the budget
needed for the research.

A second mtramural research program began during the year involving the description and
guantification of language development of children in the Kingdom. At present, there are no
normative developmental data describing Arabic language development in childrarresAst,

LW LV QRW SRVVLEOH WR DVFHUWDLQ WKH GHYHORSPHQWD !
information to design assessment and diagnostic tools or develop effective intervention programs

for children with cognitive or language delayshis project is being conducted by newly
appointed PSCDR scientists, in collaboration with scientists throughout Riyadh and the
Kingdom.

A third intramural program involving the newborn screening of babies born in the Kingdom is
well under development. his is a particularly important initiative that has been under
discussion in the Kingdom for nearly a decade. It is thought that the prevalend®oati irrors

of metabolism and other birth defects is greater in the Kingdom than many other countries. O
great importance is that fact that thesebamn errors are often treatable and that affected
children, instead of experiencing a profound disease or death, can lead healthy lives. This
project will involve the development of a program in which a dropleod from newborns
throughout the Kingdom will be sent to a screening laboratory at KFSHRC and assessed for the
presence of one of thesehbiorn errors. Upon detection, the physician and healta staff at the
birthing site will be notified and a mément program initiated. This is a major undertaking in
which the PSCDR will take a leadership role. The scientists involved in the screening will be
employed by PSCDR and the screening laboratories at KFSHRC will be assigned to the PSCDR
to support theprogram.



In addition to the development of new intramural research programs, the extramural research
programs at the PSCDR have been modified and expanded. Extramural research programs are
integral to the history of the PSCDR. They have comprisedesisence of our programs.
However, over the past decade only about 12 projects have received support through this
program. Needless to say, there is much research that could be conducted on childhood diseases
and disabilities in the Kingdom, and an expamsof our efforts will facilitate that occurrence.

To that end, the PSCDR has modified its review and administrative procedures and allocated
sufficient resources to develop the program further. These changes, and the priorities announced
for the comingyear, are described in the report.

In order to support these new programmatic initiatives, the PSCDR has been developing and
expanding its infrastructure capacity. As described in the report, seven core services are now
providing the support needed betCenter to conduct its business. They are: an Administrative
Services, Information Technology Services, Human Resources, Media Services, Outreach and
Dissemination Services, Research Services, and Fiscal and Accounting Services. For each
service, the nssion of the core service, the services it provides, and the activities it has planned
for the coming year are described. Proposed core budgets for the coming year are also presented.

Finally, brief comments concerning the future of the PSCDR are medtludhey involve brief
discussions about future research opportunities, the separation of the PSCDR from the Disabled
&KLOGUHQYYV $VVRFLDWLRQ DQG WKH LPSRUW®RISNgHORI WKH
VXSSRUW WKH &HQWHUTYVY SURJUDPV



ARABIC TRAN SLATION OF THE EXECUTIVE SUMMARY
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. OVERVIEW

This Report describes the activities at théender Salman Center for Disability Research
(PSCDR) during the past year. Much of the information in the report concerns plans and
programs that have only recently been developed. Thus, there are relatively few substantive
accomplishments to report for geenew programs. Nevertheless, the year, which began with the
recruitment of a new Executive Director, has been productive with progress made in several
areas. During the year the PSCDR modified its organizational framework, instittreadural
researchprograms expanded itextramural research progranthanged the processes by which
extramural grant applications are received, reviewed and supported; modified and expanded the
infrastructure of the Center; and updated management functions. The ioftastru
modifications included development of newore services recruitment of personnel, and
expansion and renovation of space. Progress in other areas, includinrgifimgl is anticipated

as the end of the year approaches.

Before proceeding with thireport, a clarification of terminology as used in this report is
LQGLFDWHG )LUVW D GLVWLQFWLRQ LV PDGH KHUH EHWZ
Intramural research is research conducted by the PSCDR itself. The research is planned,
devebped and implemented by the Center and its staff. It is administered and managed
completely by the Center. This type of research is important, we believe, in that it reflects
directly the mission and plans of the Center, and the contributions of thecres# course, will

be attributed exclusively to the PSCDR. Extramural research is research conducted by
investigators not located at the PSCDR nor employed by the Center. Such research is typically
conducted at universities or hospitals, and its assoe with the PSCDR is through the funding

the Center provides to conduct the research. The topics of these research projects are not
controlled by the PSCDR but are determined by the investigators who submit research
applications to the Center. We iegk that a combination of intramural and extramural research
programs and projects are in the best interests of the PSCDR.

7KLY UHSRUW DOVR GHVFULEHV WKH 3&RUH 6HUYLFHV" ™ ZLWHK
used to indicate that these services edmmon across the whole Center (core) and that the
PLVVLRQ RI HDFK VHUYLFH LV WR VXSSRUW WKH &HQWHUTV
of the PSCDR are conducted and supported by technical staff who are employed within the core
services ofthe Center. As will be noted and described, these core services are designed to
enhance and support the mission and activities of the Center. Each core service provides a
separate and identifiable set of services and has a corresponding staff andAiyatgsent, we

have developed or are developing seven such core services. They are:

Administrative Services

Information Technology Services
Human Resources Services

Media Services

Research Services

Outreach and Dissemination Services
Fiscal and Accounting Services

X X X X X X X



Management Procedures.

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

are the respongiily of the Executive Director. The Executive Director provides overall
OHDGHUVKLS SODQQLQJ GLUHFWLRQ FRRUGLQDWLRQ DQC
administration. The Executive Director is aided by a new committee, the Executive
ManagemenfTeam (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, which meets
weekly, include advising the Director on all matters of policy and practices within therCent

7KH "LUHFWRUTV HIIRUWY DUH IXUWKHU IDFLOLWDWHG E\ WI
international Science Advisory Board, a Persons with Disabilities Committee, and a Gender
Committee. The Science Advisory Board is responsible fosedythe Director with respect to

the development and conduct of research programs at the Center. Appointments to this new
committee are just being made, and include (thus far) Drs. Frederic Wightman, a professor of
Psychology at the University of Wiscein, and Steven Warren, a professor of Speech and
Hearing Sciences at the University of Kansas. Dr. Wightman is also the Associate Director of
the Waisman Center at the University of Wisconsin and Dr. Warren is Director of the Robert
Dole Research Centen Mental Retardation at the University of Kansas. The Persons with
Disabilities Committee is made up of a group of individuals who advise the Director regarding
all issues involving disabilities. Through their advice the Center has made significaesprng

making the physical facilities of the Center more accessible to people with physical disabilities.
Finally, the Gender Committee advises the Director regarding diversity in the personnel who

work at the Center. During the past year approximatiglgt women have been recruited to the
Center.

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

INSERT PSCDR ORGANIZATION CHART HERE

In the remaining sections of the report is described:

Activities for each of the intramural research programs;

Progress in the extramural resdaprogram;

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 budget, by objective and service, for the Year 2002 (G)

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

The PSCDR has not conducted intramural research programs in the past. However, the new
leadership of the Center proposed to the Board of Trustees at its meeting on June 6, 2001 (G) that
intramurd research programs be initiated. It was suggested that intramural research programs are
essential to the lontgrm success of the PSCDR. That proposal was adopted and approved by the
Board (Decision 24) and these programs are now being developedR TRI WKRVH WKH 3*H
IHXURVHQVRU\ DQG 1HXURPXVFXODU 'LVHDVHV"® DQG 3/DQJX
being implemented. Both of these are high quality scientific programs, are relevant to the mission of
the PSCDR, and have the potentmhtake important contributions to the health and-imeihg of

the people of the Kingdom of Saudi Arabia. Efforts to develop a third scientific program, a
S1HZERUQ 6FUHHQLQJ 3URJUDP ~ DUH XQGHUZD\ 7TKH GHYHOC
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 to the identification
and treatment of childhood diseases and disabilities irKitngdom. 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 researplhogram is to characterize genetically the hereditary reemsory

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

A unifying feature of the disabilitiebeing 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 detect external stimuli or to produce the correct nerve impulses, or defdéotsoirgan

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 identifying the specific genes
involved and mapping the regions of those gethat 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 structure (DNA) of a single gene, a
SPXWDWLRQ™ ZKLFK PDQLIHN e/ cdnfivivakod,| stBity Dor ExpR€E3id ol a
resulting protein product. The mechanisms by which tissues or organs are altered as a result of this
mutation are varied. The alterations can occur during the early stages of development or can be a
result d cellitissue 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



manifest themselves only when both copies of the gene reflect the claanig#hese traits are
therefore regarded in genetic terms as recessive. Usually these altered genes are very rare within
population. However, within the Saudi population there is a higher than usual frequency of
appearance of recessive traits. The Btep towards the identification of the gene that underlies a
particular disorder is linkage mapping. Linkage mapping identifies the region within the
chromosome wherein the gene(s) responsible 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 diseasesngaaiopportunity in Saudi Arabia.

Progress to Date

Myopathies are disorders such as muscular dystrophy in which the muscles develop progressive
weakness and atrophy. Comparison of the different 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. -ré=wiked

PSCDR scientists (Hodgkinson, Bharucha) have identified a form of myopé&thimraf 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. Boumabh,
S.N. AbuAmero, M. Kambouris, B.F. Meyer& $ +RGJNLQVRQ 3% 1RYHO 'LVWD
5LPPHG 9DFXROHV LQ D /DUJH 6DXGL .LQG @hHdEcanVIdunaNoifi G W F
Human GeneticsVol. 69, October, 2001). Bharucha et al. have mapped this disease to a small
region of chromosome 1@overing 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 neurologic entity. Only two known genes lie within the identified region. Oresef th

has been screened for the presence of mutations and has been excluded as a possible cause of t
disease.

Hereditary Spastic Paraplegia (HSP) is another group of disorders in which the mode of inheritance,
age of onset and accompanying symptoms ar@abia. The common feature of this group of
disorders is a progressive, generally severe, l@xgemity spasticity. HSP has been mapped to
over 20 loci within the genome, but only a few genes have yet been identified. A single family from
the northem 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, SnNArAbro, C.E. Boumabh,

0 .DPERXULV % ) OH\HU 9 $ %KDUXFKD 3% H&iitdrSpasiy RV RP
3DUDSOHJLD LQ D 6DXGL )DPLO\ 6KRZLAWerCan@duindl lof MuRar& K U R
Genetics Vol 69, October, 2001) have mapped the HSP to a OcM region of chromosome 13, which
covers approximately 2.2Megabase of DNA and inclutiesknown 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. Although no mutations were found in this gene, the
data obtained has enatbles to further reduce the size of the region to be analyzed.

Deafness is another category of common, genetideligrmined diseases prevalant in the Kingdom.
Approximately 50% of all cases of deafness are due to alteration in a single gene. Genstaf fo
hearing loss are classified according to whether the hearing loss appears alone or in association with
other traits such as pigment abnormalities or mental retardation. Deafness has been mapped to ove



80 loci and the genes responsible for sevimahs of hearing loss have been identified. For the
majority of forms of genetic hearing loss, however, the genes remain unknown. The family studied
for HSP (described above) also display congenital deafness, which is transmitted independently of
the paaplegic trait. At the PSCDR we have shown that the two disorders are not linked genetically.
Preliminary data suggest that the deafness maps to chromosome 3 and also represents a new genet
form of deafness.

Anticipated Activities in the Coming Year

1. Selection of candidate genes for identification and mutation detection for the mapped HSP and
myopathy disorders.

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

2. Conduct Linkage Studies on Neuronal Ceroid Lipofuscinosis.

Neuronal Ceroid Lipofuscinosis (NCL) is misly the most common group of childhood
neurodegenerative diseases in children. The clinical course is that of progressive dementia, seizures
and progressive visual failure. It is estimated that at least eight different genes are responsible.
PSCDR scintists have identified several families with NCL and will perform linkage studies to map
the cases. If the disease links to a locus where a gene has been previously identified, the mutation
will be characterized. Where the disease links to other loempts will be made to identify the

gene underlying the disease.

3. Study of Genes Related to Deafness.

Families with hereditary deafness will be identified and classified according to the type of deafness
(syndromic or nossyndromic) and the mode of iahitance. Linkage 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 locin the case of both novel and known loci, attempts will be made to
identify the gene underlying the deafne$snally, mutations in known genes will be characterized.

4. Hereditary Spastic Paraplegia.

Cases of HSP in Saudi Arabia will be characterized according to mode of inheritance and clinical
criteria. Specific marker panelgll be developed 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 loci 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, wherdgosise underlying gene(s) will be
identified.

5. Myopathies and Dystrophies
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Muscular dystrophies in the Kingdom will be classified by both clinical and genetic evaluation.
Genetic classification will be performed by linkage studies using markekad@m loci. This will

allow an assessment of the geographical distribution of these disorders within the Kingdom, and
allow the characterization of the mutations present in the Saudi population. In families that show no
linkage to known loci, the novel lowill be mapped, as a first step towards cloning the gene
responsible.

Personnel
The scientists who comprise the research team conducting this research include:

Dr. Vandana Bharuch&hD, Principle Investigator, will undertake the role as Principal investigator
and will be responsible for the execution and management of the projects relating to neuromuscular
and neurological defects. It is expected that 80 percent of her time allbbated to these

projects. Additionally she will be responsible for the preparation and submission of scientific
manuscripts in peer reviewed journals and presentation of data at national and international
conferences. (fudime).

Dr. Colin Hodgkirson, PhD, as Ge@rincipal investigator, will be responsible for carrying out the
projects relating to deafness and ocular defects. It is expected that 80 percent of his time will be
allocated to these projects. Additionally he will be responsible faabrlination with clinical co
investigators, and the preparation and submission of scientific manuscripts in peer reviewed journals
and presentation of data at national and international conferencesgin{&)ll

Two technicians will be assigned to aen project and will be supervised by the project Pl to assist
in sample handling, DNA preparation, genotyping, and mutation detection techniques. (full
time/TBR).

Collaborators

This program is sponsored and administered by the PSCDR in collaboratiorK RSHRC.
KFSHRC provides 60 percent of the budget, as well as facilities and access to equipment along with
necessary core services. In addition, there are many investigators at the KFSHRC who are
collaborators on this project. They are:

Brian MeyerPhD. Head, Genomics Unit, Research Centre, KFSHRC, who will provide genotyping
and sequencing services.

Marios Kambouris PhD. Head, DNA Diagnostics Laboratory, KFSHRC

Saeed Bohlega MD. Head, Section of Neurology, Dept. of Neurosciences, KFSHRC

Edward Cuple MD. Consultant, Dept. of Neurosciences KFSHRC, who will provide patient
recruitment and diagnosis.

Enriqgues Chavez Carballo MD. Consultant, Ped. Neurology, Dept. of Neurosciences KFSHRC
Khalid M. Taibah, FRCS. Head, Section of Otolaryngology & Commuaitddisorders, Dept of
Otolaryngology, Head and Neck Surgery & Communication Disorders, KFSHRC, who will assist in
patient recruitment and diagnosis.
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Ayman Alsulaiman MSc. Dept of Genetics, Research Centre, KFSHRC, who will assist with patient
interviews ad liaison.

Budget
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