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ABSTRACT

Bipolar disorder is a devastating illness that affects the quality of life for millions of
Americans. The current diagnostic system depends on an extremely subjective
interview and can frequently result in an incorrect diagnosis and ineffective
treatment. An improved, biologically based, classification system requires a
thorough understanding of the genetic basis of bipolar disorder. This understanding
has been hampered by the difficulty in diagnosing patients and by the heterogeneity
of the illness. The number of linkage analysis studies and lack of organization have
also added to the challenges involved in understanding the biological basis of the

disorder.

The Bipolar Disorder Genetics Database web application, located at
http://www.bipolardisordergenetics.com, resolves the issue of organization, allowing
researchers to quickly identify promising chromosomal regions that merit further
investigation which will lead to understanding the functions of the affected genes and
the impact of the various mutations. Understanding these functions will lead to

significant advances in the areas of diagnosis and treatment.

The intuitive web-based interface is a novel approach to creating a big picture view
of our existing knowledge. The application will become the premiere resource for
researchers and will assist them as they make significant advances in treating this

illness.
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INTRODUCTION

Background

Bipolar disorder, an illness that affects an estimated 2.3 million American adults,*
has been characterized in many different ways. The original diagnosis of “manic-
depressive insanity,”? described by Emil Kraepelin in his 1899 edition of Clinical
Psychiatry, has evolved through the years to the current classification system of four
subtypes: Bipolar | Disorder, Bipolar Il Disorder, Cyclothymic Disorder and Bipolar
Disorder Not Otherwise Specified.® This evolution and elucidation of subtypes rests
on the realization that not all cases of the illness are the same. These subtypes are
not based on the underlying biology of the illness but rather on the consensus
opinion of mental health professionals and have changed significantly over the years.
These subtypes will continue to change until there is a biological basis for the

diagnoses.

The primary mood disturbance in Bipolar | Disorder is either mania or a mixed
episode and it is usually accompanied by episodes of depression.® The primary mood
disturbance in Bipolar Il disorder is depression and it is accompanied by at least one
episode of a mild form of mania called hypomania.® An individual with Cyclothymic
Disorder cycles between periods of hypomanic symptoms and periods of depressive
symptoms.® The hypomanic symptoms are never severe enough to be considered a
manic episode and the depressive symptoms are never severe enough to be
considered a depressive episode. * Bipolar Disorder Not Otherwise Specified captures
all of the other variants of the disease that do not fit neatly into one of the above

categories.?

A major depressive episode lasts at least two weeks.®> The major symptom is either
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a depressed mood or a loss of enjoyment in activities nearly every day.® An
individual also needs to have at least four other symptoms.® Three of the possible
symptoms involve either an increase or a decrease in normal functioning. They are a
change in appetite, a change in sleeping patterns and a change in the speed of
physical movements.® Other possible symptoms include fatigue, feeling guilty or

worthless, poor concentration and thoughts of death or suicide.®

A hypothetical example of someone suffering from a major depressive episode is a
college student named Frieda. She constantly feels exhausted even though she
sleeps for nearly 14 hours every day. She skips her classes more times than she
attends them and spends most of her time staring out her dorm room window
because nothing seems interesting anymore. She rarely goes to the dining hall to
eat since she has almost no appetite. Her homework assignments have piled up and
she can never seem to get more than a few pages of reading done before her mind
wanders. When her friends ask her what's wrong all she can say is she feels down

because she doesn’'t know any other way to explain it.

A manic episode lasts at least one week and consists of an abnormally elevated
mood with at least three other symptoms.® Probably the most noticeable symptoms
are a decreased need for sleep, being unusually talkative and having an inflated self-
esteem.® The other possible symptoms are racing thoughts, being easily distracted,
an increase in activity and an excessive involvement in activities that are enjoyable

but could result in serious consequences.®

A hypothetical example of someone suffering from a manic episode is a grocery store
cashier named Fred. Fred feels like he is on top of the world and can do anything.

Ever since he realized he needs only four hours of sleep a night he’s been incredibly
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productive. He started writing three different novels, partially assembled six jigsaw
puzzles and redesigned the layout of the grocery store. He showed the plans to the
store manager who seemed annoyed rather than interested. Fred decided the
manager was missing a golden opportunity so he quit his job to open his own store.
He then went on a large shopping spree to celebrate the success he knew was just

around the corner.

A hypomanic episode lasts at least four days and, with the exception of the mood
disturbance, has the same possible symptoms as a manic episode.® Whereas in a
manic episode the mood is abnormally elevated, in a hypomanic episode the mood is
only persistently elevated.® A mixed episode occurs when an individual has
symptoms of both a major depressive episode and a manic episode nearly every day

for at least a week.®

Currently, a patient afflicted with bipolar disorder is diagnosed based on the
displayed symptoms. While blood tests and physical exams can be used to rule out
other illnesses with similar symptoms, there are no medical tests that can diagnose
bipolar disorder. The diagnosis is based on an interview with the patient and, if
possible, input from the patient's friends and family members. The focus of the
interview is to review the list of possible symptoms with the diagnosis dependent on
the answers. Although this subjective method of diagnosis is inherently flawed,

unfortunately it is the best method available.

An accurate diagnosis depends on the patient's recognition and recollection of
symptoms along with the physician’s knowledge and experience. Communication
issues, especially if the patient and the physician do not speak the same primary

language, can lead to confusion about the symptoms. One of the biggest challenges
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is a direct result of the cyclic nature of the illness. If a patient with bipolar disorder
has symptoms of depression and either hasn't experienced a manic or hypomanic
episode, or doesn't recall having experienced one, an incorrect diagnosis of unipolar

depression can be made.

Treatment decisions are equally difficult with medication choices largely dependent
on the physician's knowledge and experience. In many cases, the choice of
medication is based on what works for other people. A small number of very
fortunate patients will respond to the first medication tried and start to experience
relief from symptoms within two months. For many of the patients, this trial and
error method of medication selection will last much longer since most of the
medications take up to two months to be effective. For some patients, the choice of
medication can make the illness worse. Some individuals experience a manic
episode as a result of taking certain antidepressants. While this information might
be widely known among researchers and psychiatrists, it's possible that primary care
physicians are unaware of the danger. This risk to patients will continue to increase
as more and more of them seek treatment from a primary care physician instead of
a psychiatrist. A primary care physician is also unlikely to be able to provide the

same level of follow-up care as a psychiatrist.

Years of research, most notably homozygous twin studies, have lead to the
conclusion that there are genetic and environmental components to bipolar disorder.
The search for the genes involved has been both encouraging and discouraging with
replication studies failing to validate earlier promising results. Bipolar disorder is a
complex disease that results from interactions between an unknown number of
genes and the environment. How many mutations are needed? Are there some

mutations more potent than others? How much of an influence does the



environment have? Does the amount of environmental impact required vary
depending on the genes affected? Is there a simple "on or off" threshold or does the
severity of the illness increase as the number of mutations increase? Questions like
these need to be answered in order to aid the research but can't be answered

without the results of the research.

Linkage analysis studies, the best method for understanding the biological causes of
bipolar disorder, are used to isolate chromosomal regions of susceptibility and the
genes those regions contain. The primary result of a linkage analysis study is a set
of LOD scores. LOD scores, short for “logarithm of odds”, are a ratio of the likelihood
that two sections of a chromosome are inherited together.* If two sections of a
chromosome appear together more often in people with a particular disease
compared to people without that disease then it's possible those chromosomal
locations contain susceptibility genes. Larger scores indicate a higher likelihood with

values greater than three considered significant®.

There are three commonly used types of linkage analysis studies. A Parametric
Analysis study type requires that researchers specify parameters regarding mode of
inheritance, allele frequency and penetrance. * Penetrance is the probability that a

4 A Parametric

particular mutation will result in a person having bipolar disorder.
Analysis study is powerful but incorrectly specifying a parameter could result in
flawed results. An Affected Sibling Pair study calculates the number of alleles
shared between two siblings that have a particular disorder and compares that to the
number that would result from a completely random assortment. One of the
biggest advantages of the Affected Sibling Pair study type is that researchers don’t

have to specify the parameters required by a Parametric Analysis study type.

Nonparametric Analysis is another study type that doesn’t require researchers to
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specify parameters. The primary disadvantage of a Nonparametric Analysis is the

lack of power to detect linkage compared to the other study types.

Schizophrenia, another devastating mental iliness, is also believed to have genetic
and environmental causes. Currently classified as two separate disorders,
schizophrenia and bipolar disorder have a common set of symptoms such as
hallucinations, a change in sleeping patterns and diminished concentration.® In fact,
diagnosis of one subtype of schizophrenia, schizoaffective disorder, requires that the
individual have an episode of mania or depression.® Linkage analysis studies of
schizophrenia have identified chromosomal regions of susceptibility that have also
been identified as regions of susceptibility for bipolar disorder. Furthermore, many
of the linkage analysis studies of bipolar disorder include individuals who have been
diagnosed as having schizophrenia. The common set of symptoms, combined with
the overlapping regions of susceptibility, have led some researchers to believe that

the illnesses are part of one broader spectrum rather than two distinct disorders.

Future Research and Benefits

Conducting linkage analysis studies to identify the genes responsible for bipolar
disorder is the first step in finding improved methods of diagnosis and treatment.
Linkage analysis studies are currently indexed in PubMed, a repository of articles
from all of the sciences. The articles are not organized and the search functionality
is not robust enough to meet the needs of psychiatric genetics researchers. The
Bipolar Disorder Genetics Database web application, located at
http://www.bipolardisordergenetics.com, focuses solely on linkage analysis studies
and intelligently organizes them. A researcher can use the application to identify

studies in a matter of minutes instead of spending days reading abstracts in PubMed.



The next, and perhaps most critical, step is to understand the functions of the
affected genes and the impact of the various mutations. Understanding these
functions will lead to significant advances in the areas of diagnosis and treatment.
Do certain mutations affect different copies of the same genes? Are certain
mutations silent with no biological impact? What is the impact of a different set of
genes being mutated in different individuals? Do the different genes all perform the
same function or are they different functions? Is this difference in function the

reason why the symptoms vary so much from individual to individual?

Understanding the functions will allow for a more granular classification system and a
decrease in the amount of heterogeneity in the illness and symptoms. Patients will
be more easily diagnosed and the accuracy of the initial diagnosis will improve. The
long term ambitious goal is an objective diagnostic tool that does not rely on the
symptoms, patient or physician. The importance of an early accurate diagnosis can’t
be overstated since “the correct treatment at the first onset of symptoms may

reduce the patient’s degree of lifelong suffering.”®

An improved classification system will increase the effectiveness of the genetic
research by eliminating much of the statistical noise that results from including a
heterogeneous mix of illnesses. These advances in genetic research will further
improve classification, continuing the cycle of advances in one area fueling advances

in another.

Pharmaceutical researchers will also benefit and be able to more narrowly focus on
the affected functions when creating the next generation of medications. These new

medications will be more targeted and have fewer side effects, resulting in an
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improved quality of life for patients. It will also decrease the number of patients who

don’t take medication because they feel the side effects are worse than the illness.

The Role of the Bipolar Disorder Genetics Database

The human curated Bipolar Disorder Genetics Database includes only the papers
containing linkage analysis studies. The details extracted from these papers and
included in the database will assist a researcher in deciding whether a study is
relevant to his or her research. If it is then the paper can be obtained from the
publisher’'s website. If it isn’t then the researcher can set it aside and focus on the

studies that are.

This application will become a primary resource for researchers studying the genetics
of bipolar disorder. Database population will be a continuous endeavor and future
enhancements will include incorporating gene and function information, a full-text
search, a glossary and a reference section with recommendations about books and

tutorials.



METHODS

PubMed Search

The first phase of the thesis involved searching through PubMed for all papers that
include linkage analysis studies of bipolar disorder (see Figure 1). The search criteria
were all papers that contained the term “Bipolar Disorder” or the term “Manic
Depression”. This search was initially performed on November 28, 2005 and
resulted in 20,008 records ordered chronologically. The search was performed
multiple times over the course of the next few weeks with an increasing number of
records. The final search was performed on January 6, 2006 and resulted in 21,016
records. Of those records, 16,006 were from papers published between 1980 and
the present. | read the abstracts of those papers and identified 1,178 that referred

to linkage analysis studies.

I then re-reviewed the abstracts published from 2000 to the present and identified
175 papers that were either reviews or positive findings of a linkage analysis study.
Publication dates from 2000 to the present were selected partly to limit the results to
a reasonable number and partly because that is when the current classification
system was approved. Of those 175 papers, | identified five to serve as a pilot

project by highlighting the range of features available in the web application.



Search Criteria: "Bipolar Disorder" or "Manic Depression"

Publication Date Restrictions: None

Automated Search

Number of Results: 21,016

l

Manual Review of Abstracts
Search Criteria: Contain linkage analysis studies

Publication Date Restrictions: 1980 to Present

Number of Results: 1,178

l

Manual Review of Abstracts
Search Criteria: Review of linkage analysis studies or

Publication Date Restrictions: 2000 to Present

positive linkage analysis study results

Number of Results: 175

l

Manual Review of Papers
Search Criteria: Highlight features of web application
Publication Date Restrictions: 2000 to Present

Number of Results: 5

Figure 1 - PubMed Search Process

Database Development

The database was originally developed in MySQL on a Unix server located in the

Bioinformatics department.

The database is comprised of 31 normalized tables as

shown in Figure 2 and described in Appendix A.
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tbiMailingList tbiSuggestionsApplication tbiSuggestionsPaper
E-mail Addresses Application Suggestions Paper Suggestions

tbiStudyDetailsNotes
Additional Study Information
tbIStudyDetails
Study Details

tbiSearchesPerformed
Users' Searches

tbILODScores
LOD Scores

tbiDiagnosticTool
Diagnostic Tools

tblStatisticalAnalysisType
Study Types

tbiChromosomes
Chromosomes
tblPaperChromosomes |4} tblPaper tblJournals
Link Papers and Chromosomes Paper Details Journals
tblPaperChromosomesGenes
Link Chromosomal Regions and Genes tblPaperNotes
‘ Additional Paper Information
tblGenes
Genes Studied
tblPaperUpdates

Updates to Paper Information

‘ tbiPedigrees \

Pediegrees Studied
’"ﬁ |
: __.‘
=
|

tblPaperAuthors
Link Papers and Authors

tbiDiagnosticGroups
Diagnostic Groups Studied

5
~ 41 —_—
tbiDiagnosticGroupsDiagnosis
"| Link Diagnostic Groups and Diagnoses
- tblPaperSoftware
tblPaperDiagnosis B Link Papers and Software
Link Papers and Diagnoses ’

' tbiSoftware i
‘\,‘ tbiDiagnosis Software Used
I Diagnosis Information L 4

tblAuthors
Authors

tbiPaperPopulations tblPaperEthnicity
Link Papers and Populations Link Papers and Ethnicities

tblPopulations tblEthnicity
Populations Studied Ethnicities Studied
tblPopulationsEthnicity
Link Populations and Ethnicities

Figure 2 - Database Schema
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There are three main tables used by the application. tblPaper (in red in Figure 2)
contains details about the paper, tblStudyDetails (in green in Figure 2) contains
details about the studies and tblILODScores (in blue in Figure 2) contains details
about the linkage analysis LOD scores. A study was defined as a set of parameters
under which the LOD scores were calculated. Since multiple studies can be
discussed in one paper, the decision was made to create one table to contain study

details and one table to contain paper details.

Tables tblIChromosomes and tblPaperChromosomes contain details about the
chromosomes studied. Tables tblGenes and tblPaperChromosomesGenes contain

details about the genes studied.

Tables tblAuthors and tblPaperAuthors contain details about the authors of the
papers. Tables tblSoftware and tblPaperSoftware contain details about the software
packages used by the authors. Details about the journals in which the papers were

published are contained in tblJournals.

Details about the populations being studied are contained in tables tblPopulations
and tblPaperPopulations. Details about the ethnicities being studied are contained in

tables tblEthnicity, tblPaperEthnicity and tblPopulationsEthnicity.

Tables tblDiagnosis and tblPaperDiagnosis contain details about the diagnoses
studied in the papers. Tables tbIDiagnosticGroups, tblDiagnosticGroupsDiagnosis

and tblPedigrees contain details about the diagnostic groups used in the studies.

Table tblStatisticalAnalysisType contains the possible study types. Table

tbiDiagnosticTool contains the possible diagnostic tools.
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Feedback from site visitors is contained in two tables. tblSuggestionsApplication
contains suggestions about the application and tblSuggestionsPaper contains

suggestions for papers to index.

Tables tbiStudyDetailsNotes and tblPaperNotes contain miscellaneous information

about the study and the paper respectively.

Three tables are used for administrative purposes. Table tblPaperUpdates is used to
record changes to any of the information contained in the database. Table
tblSearchesPerformed is used to capture details about searches performed by users.
Table tbIMailingList is used to store the e-mail addresses of all users who want to

receive notification when new papers are indexed.

After creating the database, | read the five papers identified during the PubMed
search, extracted the relevant details and entered them into the database using the

command-line MySQL client.

Hosting

I purchased the domain www.bipolardisordergenetics.com through the GoDaddy
domain name registration company. | am using GoDaddy’s Windows servers to host
the MySQL database and the website. The website uses Microsoft’s Active Server
Pages technology and therefore must reside on a Windows server. | moved the
database from the Bioinformatics server to the GoDaddy server in order to keep

response time at an acceptable level.

Site Development

The web pages are primarily a combination of the HyperText Markup Language

(HTML) and Active Server Pages (ASP) programming languages. The ASP code
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controls searching the data, processing forms and sending e-mail messages. The
HTML code controls the presentation of the data and the display of user input forms.
A Cascading Style Sheet (CSS) was used to easily manage the formatting of the
pages. All of the pages that contain user input forms include scripts written in the
JavaScript programming language. The code for the images at the top of the pages,
the navigation links on the left, the links on the bottom and the disclaimer text is
located in two include files. A third include file is used to store the database

connection string. The include files have an “inc” prefix in their names.

The DNA image was purchased from Corbis Corporation under their royalty-free
license agreement (contained in Appendix B) that allows for unrestricted use of the
image. The image is used in the main content on the home page, in the heading on

all pages and as the icon that appears when users bookmark the site.

All of the code files are stored in the main directory and all of the images are located
in a subdirectory named “images”. The pages for the simple searches are named
“SimpleSearchx.asp” where x is a number from one to nine. Pages that process a
form, such as a simple search, have names that are similar to the names of their
respective form pages. The only difference is the word “Process” appended to the
processing page. For example, the page SimpleSearch2Process.asp processes the

SimpleSearch2.asp page.

The code was developed using a text editor (TextEdit from Apple Computer, Inc) on
an Apple iBook G4. Image manipulation was done using a graphics program (Adobe
Photoshop CS from Adobe Systems Incorporated). The files were transferred to the
Windows server using an FTP client (CuteFTP Mac by GlobalSCAPE Texas, LP). The

pages were viewed with the Firefox Internet browser on the iBook.
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User Testing

The site was tested on multiple browser and platform combinations to ensure
compatibility. The testing found that the site works well on all of the common
browser and platform configurations. Users with a screen resolution of 800 x 600
will find it necessary to scroll from left to right. The online tool Dr. HTML (by
Imagiware, Inc., http://www2.imagiware.com/RxHTML/) was used to check the code
for errors. Six individuals, two of whom have psychiatric research experience,
performed additional testing. Their feedback, combined with the results of the

testing and Dr. HTML analysis, was incorporated into the site.

Site Promotion

The website was submitted to the Google search engine as part of a search engine
optimization plan. The plan also includes adding a listing in Yahoo!, MSN and several
other popular search engines. Additionally, a manuscript is being written for

submission to the peer-reviewed journal Neuropsychiatric Genetics.
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RESULTS

The primary result of this thesis is a database driven web application that will be a
central repository of linkage analysis studies. The user-friendly interface will allow
researchers to quickly and easily find relevant studies without having to read through

thousands of abstracts.

Phil is a hypothetical researcher investigating possible bipolar disorder susceptibility
regions on chromosome 8. Figure 3 shows how he uses the Bipolar Disorder
Genetics Database web application to quickly identify papers that contain positive
results of linkage analysis studies on chromosome 8. He uses the “Search By
Chromosome” feature and retrieves four results. For each result, he views the study
and paper details. On the study details page he sees the chromosomal regions,
number of subjects, subjects’ diagnoses, population and ethnicity. He then goes to
the paper details page and reads the abstract. Two of the papers are relevant to his
research so, using the citation information and the link from the paper details page,

he goes to the publishers’ websites and purchases them.
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Click Search Again Link

Click Back Button

Click Back Button

Home Page

Click Search Link

A 4

Search Page

Click Search By Chromosome Link

h 4

Search By Chromosome Form

Select Chromosomes 8p and 8q

\ 4

Search By Chromosome Results

Click View Study Details Link

\ 4

v |

Study Details

Click Paper Details Link

\ 4

Paper Details

Click Journal Name

h 4

Publisher's Website

Figure 3 - Searching By Chromosome
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Target Audience

The example of Phil searching by chromosome 8 is not merely hypothetical but is
also indicative of the types of searches that will be performed. The primary users of
the Bipolar Disorder Genetics Database web application will be researchers in the
field of psychiatric genetics studying bipolar disorder. Researchers studying the
genetics of schizophrenia will also benefit from using the application because they
will be able to search for studies that included individuals with schizophrenia.
Researchers can use the site to identify chromosomal regions to investigate prior to
undertaking initial linkage analysis studies. Researchers can also identify studies
they want to try and replicate in order to verify results. Researchers who have
already completed a linkage analysis study can use the application to identify similar

studies for comparison of results.

Site Layout and Page Structure

The site is divided into seven main sections and three minor sections. The main
sections are listed in the navigation pane as shown in Figure 4. The minor sections
are listed in the footer pane (see Figure 4). The page structure is divided into four
panes using include files and tables (see Figure 4). The header, navigation and

footer are identical on every page.
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Header gfpo[at ibl'SO"lC[eY genetics :.z}atalaase

Heme WevLcoms To e Birouar Disoroer GeneTics Datasase
Search
All Papers p - 5
| As of Aprll 25, 2006, there are 5 papers Indexed
Wnks The Bipolar Disorder Genetics Dotabase is an organized repository of
< . information about linkoge analysis studies, This user-friendly application is A
intended to allow researchers 1o spend less tUmae looking for resylts and \
Ll mare tme analyzing them, '7:\
About Us oA
To find information about published linkage studies, go to the Sgarch page. b
Navigatlon Searches can be performed based on chromosomes, populations, ethnicities, M }'
diagnoses and more. B o
/
’ y
If you have any suggestions about the application or papers that should be >
included, please contact us using the Syugaestions page.
(.
\ ’
Content .4
\ f i
»
Footer Cogyright Statement Prevacy Policy Cootact Us

he owner of U5 STe MEDECTS INE NPALS of the MAVIADS who DUdESHed TN INJEved PANErS. TR Owner S0MQeS IT LAY 1§ SNy SCOTENtH Copyngnt
volation and mill FEmove Ihe ISEITd AT LPON MPQUESt

Figure 4 - Page Structure

Search Functionality

The main Search page, accessed by clicking the Search link in the navigation pane,
displays links to ten search forms, as shown in Figure 5. Nine of the forms allow the
user to search by only one characteristic and are categorized as “simple searches”.
The results page for each form displays the search terms, number of results,
chromosomal region, LOD score range and a link to the study details (see Figure 6).
The tenth form allows a user to search by a combination of chromosome, population,
ethnicity and diagnosis. The results page displays the search terms, number of
results, population, ethnicity, diagnosis, chromosomal region, LOD score range and a

link to the study details (see Figure 7).
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Figure 5 - Main Search Page

Searor By DIAGNOSIS - RESULTS

You searched for: Major Depressive Disorder, Recurrent

There are 53 Results

Major Depressive Risarder, Recurrent

1. Reglon: 1p36
2. Region: 141
3 Region: 2p22
4. Region: 2q37-ter
5. Reglon: 2q37-ter
6. Region: 32631
2 Reglon: 4p14-13
8. Region: 4p14-13
9. Reglon: 4q12-21
10, Region: 4q12-21
11 Reglon: 4q26-28
12, Region: 4q26-28
13 Reglon: 4q26-28
14. Region: 4q31
15, Reglon: 4q32

LOD Score: 1,00 - 1.99
LOD Score: 1.00 - 1.99
LOD Score: 0,00 - 0.99
LOD Score: 2.00 - 2.99
LOD Score: 1,00 - 1.99
LOD Score! 1.00 - 1,99
LOD Score: 2.00 - 2.99
LOD Score: 1,00 - 1.99
LOD Score: >= 3.00

LOD Score: 2.00 - 2.99
LOD Score: 1,00 - 1,99
LOD Score: 1.00 - 1.99
LOD Score: 0.00 - 0.99
LOD Score: »= 3.00

LOD Score: 1.00 - 1,99

Figure 6 - Simple Search Results
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~7 zgipo[at Disorder genet[cs Database

Searc By MuutipLe CHARACTERISITCS = RESULTS

All Papers You searched for

All Scorgy  Shromosomes; 6p; 6q; 8p; 8g
P latigns: Republic of Ireland

Links IR pe

Suggestions There are 36 Results
Malling USt 1. Population: Republic of Ireland  Lthaicity;: Caucasion Diagnosis: Bipolar 1 Disorder
About Vs Region: 6p12-13 LOD Score: 1.00 - 1.99  Vigw Study Details

2. Population; Republic of Ireland  Ethaigity: Caucasian Diagngsis: Bipolar 1 Disorder
Reglon: 6p12-1) LOO Score: 1.00 - 1.99 View Sty Detalls

3. Population: Republic of Ireland  Ethnicity: Caucasian DRiagnosis: Schizcaffective Disorder, Bipolar Type
Region: 6p12-13 LOD Score: 1.00 - 1.99 View Sty Dotalls

4. Populatian: Republic of Ireland  Ethnicity: Caucasian Riagnasis;: Bipolar 11 Disorcer
Reglon: 6pl12-13 LOD Score: 1.00 - 1.99 i i1 |

[

Population: Republic of Ireland  Ethnicity: Caucasian Riagnosis; Bipolar 1 Disorder
Region: 6p12-13 LOD Score: 1.00 - 1.99 Vigw Study Dotails

6,  Population: Republic of Ireland  Ethaicity: Caucasian Riagngsiss Major Depressive Disorder, Recurrent
Reglon: 6p12-13 LOD Score: 0.00 - 0.99 View Study Detalls

Figure 7 - Advanced Search Results

All Papers and All Scores Pages

The All Papers and All Scores pages allow users to quickly see an overview of the

information contained in the database. The All Papers page displays the paper title,
publication year and a link to the paper details (see Figure 8). The All Scores page
displays the population, ethnicity, diagnosis, chromosomal region, LOD score range

and a link to the study details (see Figure 9).
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There are 5 Papers

Stage 2 of the Wellcome Trust UK-Irish bipolar affective discrder sibling-palr genome scroen: evidence for linkage
on chromosomes 6Q16-q21, 4Q12-q21, 9p21, 10p14-pi2 and 18922

Publication Year: 2005 View Detalls

Evidence for a putative bipolar disorder locus on 2p13-16 and other potential loci on 4g31, 7934, 8ql3, 9931,
10921-24, 13932, 14q21 and 17q11-12.

Publication Year: 2003 View Dotails

Genome-wide scan of bipolar disorder in 65 pedigrees: supportive evidence for linkage at Bq24, 18q22, 4q32, 2p12,

and 13912,
Publication Year: 2003 Vigw Detalls

A gerome screen of 13 bipolar affective disorder pedigrees provides evidence for susceptibllity Jocl on
chromosome 3 as well as chromosomes 9, 13 and 19,

Publication Year: 2002

Unkage of bipolar disorder to chromosome 18q and the valigity of bipolar 1T disorder.

Publication Year: 2001

Yiew Detaily

7.

Figure 8 - All Papers

Ethaicity: Middle Eastern Diagnosis: Bipolar U Disorder
LOD Score: 1.00 - 1.9  Vigw Study Details

Eshaicity; Cauvcasian Diagnosis; Bipolar 1 Disorder

LOO Score: 1.00 - 1.99  View Study Detolls

Ethnicity; Middle Eastern Diagnosis: Major Depressive Disorder, Recurrent
LOO Score: 1.00 - 1.99  View Study Details

Exhnicity; Caucasian Riagnesis: Schizoaffective Disorder, Bipolar Type
LOO Score: 1.00 - 1.99  View Study Dotalls

Ethnicity; Caucasian Diagnosis: Bipotar 11 Disorder

LOO Score: 1.00 - 1.99  View Study Details

Eshnigity; Cauvcasian Riagnosia; Major Depressive Disorder, Recurrent
LOO Score: 1.00 - 1.99  VYiew Study Detalls

Ethnicity; Middle Eastern Diagnosis: Bipolar I Disorder

LOO Score: 1.00 - 199 Yigw Study Details

Figure 9 - All Scores
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Study and Paper Details

Every search result page and the All Scores page contain links to the study details
page. The study details page is divided into categories about the study, the
subjects, the genotyping and additional information (see Figure 10). The page also

contains the paper’s citation and a link to the paper details.

The study category contains the type of study and the chromosomal regions
investigated. The rest of the information in the study category depends on the type
of study. For an Affected Sibling Pair (ASP) study, the number of ASPs is displayed.
For a Parametric Analysis study, the allele frequencies and penetrance values are

displayed.

The subjects category displays the diagnostic tool used, the kappa score, onset age,
interview age, number of pedigrees, ethnicities and populations. The kappa score is
a measure of how well multiple doctors agree on the diagnoses of the subjects in the
study. The values range from zero to one with higher scores better than lower ones.
The category also contains information about the diagnoses and diagnostic groups

being studied.

The genotyping category contains the number of individuals, number of markers and

marker density.

The additional information category contains the names of the software programs

used and all miscellaneous notes. Clicking on the name of a software program will

load the program’s website in a separate browser window.
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Affected Sidling Pair (ASP)
195 Chromosomal Regions Studied
2q37-ter; 4p14-13; 4q12-21; 4q26-28; 6p12-13; 6Q16-2%; 7a.2; 7q21; 9p21-12; 10p14;
10p12; 18q12; 18Q22; Xg21-22
About the Subjects

Schedule for Clinical Assessment in Kappe Score 0.88
Neuropsychistry (SCAN)

24.9 Interview Age 47.3
232 Ethnicities Studied Papulations Studied

Caucasian | Populations Republic of Ireland;
United Kingdom

Bipolar 1 Disorder (Proband);
Bipolar Disorder Not Ctherwise Specified (SIbling);
Bipolar I Disorder (Sidling);

Bipolar II Disorder (Sibling); = )
Schizoaffective Disorder, Bipolar Type (Sibiing) | 018@noses Studied

Narrow: Bipolar | Disorder
Intermadiate: Bipolar [ Disorder, Bipolar 11 Disorder, Schizoaffective Bipolar Disorder
Broag: Bipolar I Disorder, Bipolar 11 Disorder, Schizoaffective Bipolar Disorder, Bipolar
Disorder Not Otherwise Specified, Major Depeessive Disorder Recurring

About the Genotyping
887  |Number of Individuals Studied
198

4.8 cM

Citation

Lambert D, Middle F, Hamshere ML, Segurado R, Raybould R, Corvin A, Green [, O'Mahony E, Nikolov I, Mulcahy T,
Haque S, Bort 5, Bennett P, Norton N, Owen M), Kirov G, Lendon C, Jones L, Jones I, Holmans P, Gill M, Craddock
N. Stage 2 of the Wellcoma Trust UK Irish bipalar affective disorder sibling-pair genomae screen: evidence for
linkage on chromesomes 6q16-G21, 4q12-q21, 9p21, 10p14-p12 and 18922. Molecular Psychiatry, 10: 831-41
{2005)

Figure 10 - Study Details
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The study details page and the All Papers page link to the paper details page. The

paper details page displays the paper title, publication year, journal, PubMed ID,

authors, abstract and citation (see Figure 11). The page also contains links to the

study details. Clicking on the journal name will open the journal's website in a new

browser window. Clicking on the PubMed ID will open the PubMed entry in a new

browser window.

-

Home
Search
All Papers
AllScores
Links
Suggestions
Malliog List
About Us

Bipo[az Disorder genetics Database

EVIDENCE FOR A PUTATIVE BIPOLAR DISORDER LOCUS ON 2P13-16 AND OTHER POTENTIAL LOCI ON 4Q31, 734,
813, 9031, 10Q21-24, 13432, 14Q21 ano 17011-12.

Publication Year: 2003 Journal: Molecular Peychiatcy PubMed TD: 12660606

Uu ), Juo S M, Dewoan A, Grunn A, Tong X, Brito M, Park N, Loth ) £, Xanyas K, Lerer B, Endicott ), Penchaszadeh
G, Knowles J A, Ot ), Gillam T C, Baron M

Dipolar discrder (DP) is & severe and common psychiatric disorder characterized by extreme mood
swings, Family, twin and acdoption studies strongly support & genetic componemt. The mode of
inheritarce IS complex and likely Iavolves multiple, as yet uridentified genes, To icemify suscoaptibility
loci, we conducted a genome-wide scan with 343 microsatellite markers in one of the largest,
well-characterized pedigree samples assembied 10 date (373 individuals in 40 pedigrees). To increase
power to detect linkage, scan statistics were used to examine the logarithm of odds (logd) scores based
on evidence at adjacent chromosomal loci. This anmalysis yielded significant evidence of linkage
(genome-wide P&<0.05) for markers on 2pl3-16. Standard linkage analysis was also supportive of
linkage to 2p13-16 (lod=3.20), and Identified several other interesting regions: 4q31 (lod=3.16), 7g34
(lod=2.78), 8q11 {lod=2.06), 9q31 (lod=2.07), 10924 (lod=2.79), 13932 (lod=2.2), 14g21 (lod=2.36)
and 17q11-12 {lod=2.75%). In this systematic, large-scale study, we identified novel putative locl for BP
{on 2p13-16, Bq1) and 14621) and found support for previously proposed loci (on 4631, 7634, 9ql1,
10421-24, 13632 and 17g11-12). Two of the regions implicated In cur study, 2p13-14 and 13932, have
also been linked to schizophrania, sugoesting that the two discrders may have susceptibility genes in
commaon,

Qetails for Study Numbee 1
Ratails for Studly Number 2

Ctation

Uu J, Juo SH, Dewan A, Grunn A, Tong X, Brito M, Park N, Loth JE, Kanyas K, Lerer B, Endicott J, Penchaszadeh G,
Knowles JA, Ott ], Gitllam TC, Baron M. Evidence for a putative bipolar disorder locus on 2p13-16 and other
potential Joci on 4g31, 7934, 8q13, 9931, 10q21-24, 13932, 14Q21 and 17q11-12. Molecular Psychiatry, 8: 333-42
{2003)

Copyrght Stptement  Privacy Poicy Contagt Us

e Swenty oF Uhes S0E FESECTS TN MPALS O [NE ANDVICUDS Wi SudiNNed Ihe NDeeed MOrs. The Swner ADO0PUES  INFD S Sy 000N LRy
VAN AT WAl FEMEWE I INENES PADEY WPGN FEOWEST. 2

Figure 11 - Paper Details
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User Feedback

There are three forms that allow users to provide feedback and two forms relating to
a mailing list. Two forms allow users to make suggestions regarding the application
and papers to index. The two mailing list forms allow users to subscribe and
unsubscribe. When new papers are indexed in the database a notification message
is sent to all users on the mailing list. A general-purpose contact form is provided

for all other types of comments and inquiries.

The Bipolar Disorder Genetics Database is a fully functional research tool. The
application allows users to search for information in many different ways. The
interface is intuitive and, because it is web-based, requires no installation or

maintenance by the user.
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DISCUSSION

The proposal for this thesis outlined several goals including identifying all papers
containing linkage study information published since 2000 and developing an
application publicly available to the research community. Both of those goals were
met and provide a valuable tool for psychiatric researchers as well as a strong

foundation for future application enhancements.

Prior to the development of this application there were no tools available to provide a
high-level overview of linkage analysis study results. Analysis of the studies required
a lengthy and cumbersome manual review of the literature. This laborious process
had to be repeated by every researcher interested in the results. The human

curated Bipolar Disorder Genetics Database eliminates that duplication of effort.

The identification of all relevant papers allows researchers to focus on the most
promising chromosomal regions and proceed to the next phase of understanding the
biological basis of bipolar disorder, the identification of genes. Once the genes have
been identified, their functions can be determined, a significant step in finding

improved methods of diagnosis and treatment.

As one indicator of how the community views the importance of a user-friendly
application, more than one journal agreed to publish a manuscript describing it. As a
second indicator, a presentation to the researchers at the Centre for Addiction and

Mental Health in Toronto was enthusiastically received.
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Content Considerations

During user testing the amount of content provided by the application was reviewed
to ensure that it does not infringe on the copyright of the authors and publishers of
the papers. The content was also reviewed to ensure that users would not be able to
obtain enough information from the database to make reading the paper
unnecessary. Since most of the articles are published in journals that require a
subscription, allowing users to circumvent the subscription process would be unfair
to the publishers. After consulting with several sources, including psychiatric
researchers and members of Rochester Institute of Technology’s Publishing and

Scholarship Support Center, several changes were made to the application.

The main concern was that displaying all of the LOD scores, a major component of
the study, could be interpreted as plagiarizing proprietary information. Originally the
specific values were displayed and because these were actual data it could be
copyright infringement. Two changes were made to address this concern. The first
was to change the way LOD scores are displayed in the search results. Instead of
displaying the actual data, the scores are now displayed as one of the following
ranges: 0.00 — 0.99, 1.00 — 1.99, 2.00 — 2.99 and >= 3.00. These ranges provide
enough information to allow the user to determine if the scores are significant
enough to warrant further review. Displaying ranges instead of actual data protects
the author’s work without reducing the user experience. The second change was the
removal of the page allowing users explicit access to all of the LOD scores published

in a particular paper.

In addition, the paper’s citation was included in the study details page and the paper
details page. Furthermore, a disclaimer at the bottom of every page states “The

owner of this site respects the rights of the individuals who published the indexed
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papers. The owner apologizes if there is any accidental copyright violation and will
remove the indexed paper upon request.” These changes resulted in an application
that protects the rights of authors and publishers while still providing a venue for
highlighting relevant peer reviewed literature without revealing proprietary

information.

Future Enhancements

There are several enhancements planned for the application. Inclusion of a full-text
search will allow a researcher to easily search all of the content in the database for
specific items not listed on any of the current search forms. A glossary and
recommendations on books and tutorials will help researchers who are new to the
field. Creation of an administrative interface will simplify entering paper information,
allowing that function to be turned over to other individuals. The last planned
enhancement will benefit individuals with bipolar disorder and their family members.
Since it is likely that non-researchers may be directed to the site by a search engine,
a section will be added that focuses on their needs. The section will contain
information about online resources, mental health organizations and book
recommendations. These enhancements, an ongoing project over the next few
years, will add to the application’s importance and make it one of the premiere tools
in the field. The application is fully functional and will be a valuable resource to the

community.

The focus of this thesis was to create a user-friendly web application that would
serve as an organized repository of linkage analysis study information. By
identifying relevant research, creating a database and developing the application, |
created a tool to allow researchers to spend less time getting linkage analysis study

results and more time interpreting them.
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CONCLUSIONS

Bipolar Disorder is a devastating mental illness that affects an estimated 2.3 million
American adults®. Interpretation of linkage analysis studies of the illness is the best
hope for improved diagnosis and treatment by allowing researchers to identify the
biological causes. This interpretation has suffered from the lack of organization of
linkage analysis studies because there is no central repository specifically designed
for linkage analysis studies of bipolar disorder. Without a central repository,

researchers are unable to quickly and easily locate relevant papers.

The Bipolar Disorder Genetics Database web application, located at
http://www.bipolardisordergenetics.com, is an intuitive user-friendly central
repository that will allow researchers to quickly and easily search peer-reviewed
literature for relevant studies. Using the application will allow researchers to spend

less time getting the results and more time interpreting them.
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APPENDIX A — DATABASE DEFINITION

tblStudyDetails
Table comments: Contains details about the studies
Freld Description
tbIStudyDetails_pk Primary Key
tblStudyDetails_fk_tblPaper Foreign Key - tblPaper
tblStudyDetails_fk_tblDiagnosticTool Foreign Key - tblDiagnosticTool

tblStudyDetails_fk_tblStatisticalAnalysisType Foreign Key -
tblStatisticalAnalysisType

tblStudyDetails_onsetAge Onset Age
tblStudyDetails_interviewAge Interview Age
tblStudyDetails_kappaScore Kappa Score

tblStudyDetails_markerDensity Genotype Marker Density
tblStudyDetails_numberOfMarkersGenotyped Number of Markers Genotyped
tblStudyDetails_numberOfindividualsGenotyped Number of Individuals Genotyped
tblStudyDetails_numberOfPedigrees Number of Pedigrees Studied
tblStudyDetails_numberOfASPs Number of Affected Sibling Pairs

Studied
tblStudyDetails_dominantAlleleFrequency Allele Frequency in the Dominant

Model
tblStudyDetails_dominantPenetranceCarriers Penetrance of Carriers in the

Dominant Model
tblStudyDetails_dominantPenetranceNoncarriers Penetrance of Noncarriers in the
Dominant Model
Allele Frequency in the Recessive
Model
tblStudyDetails_recessivePenetranceCarriers Penetrance of Carriers in the

Recessive Model
tblStudyDetails_recessivePenetranceNoncarriers Penetrance of Noncarriers in the

Recessive Model

tblStudyDetails_recessiveAl leleFrequency

tbIDiagnosticTool
Table comments: Contains diagnostic tools used to diagnose subjects
Freld Description

tbIDiagnosticTool_pk
tblDiagnosticTool _name

Primary Key
Name of the Diagnostic Tool

tblStatisticalAnalysisType
Table comments: Contains the study types used
Field Description
tbiStatisticalAnalysisType_pk Primary Key
tblStatisticalAnalysisType_name Name of the Study Type

Table tbiStudyDetails contains fields for a foreign key to the tblPaper table and for 16
parameters. Three of the fields relate to genotyping and contain the number of
individuals genotyped, the number of markers genotyped and the marker density.

Five fields relate to the subjects and contain the age of onset, age at the interview,
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number of pedigrees, the kappa score and a foreign key to tblDiagnosticTool. Table
tbiDiagnosticTool contains the different possible diagnostic tools, such as the
Diagnostic Interview for Genetic Studies (DIGS). The remaining eight fields contain
details about the study model. The first field is a foreign key to
tbiStatisticalAnalysisType, a table that contains the different possible study types.
The second field, used only when the study type is Affected Sibling Pair, contains the
number of Affected Sibling Pairs. Six fields are used only for the Parametric Analysis
study type. There are two fields for allele frequency, one for a dominant model of
inheritance and one for a recessive model. The penetrance values are contained in
four fields and are carrier penetrance in the dominant model, noncarrier penetrance
in the dominant model, carrier penetrance in the recessive model and noncarrier

penetrance in the recessive model.

tblPaper
Table comments: Contains details about the papers
Field Description

tblPaper_pk
tblPaper_fk_tblJournals
tblPaper_publicationYear
tblPaper_pages
tblPaper_PMID
tblPaper_abstract
tblPaper_enteredBy
tblPaper_dateEntered
tblPaper_title
tblPaper_citation

Primary Key

Foreign Key - tblJournals
Year Published

Page Numbers

PubMed 1D

Abstract

Entered By

Date Entered

Paper Title

Paper Citation

Table tblPaper contains seven fields for details about the paper, a field for the name
of the person who entered the information and a field for the date the information
was entered. The paper details include the title, abstract, PubMed ID, citation and
publication year. The table also contains the paper’'s page numbers and a foreign

key to tblJournals, a table that contains information about journals.
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tbILODScores
Table comments: Contains details about the LOD scores

Field

Description

tbILODScores_pk
tbILODScores_fk_tblStudyDetails
tbILODScores_fk_tblIDiagnosticGroups
tbILODScores_fk_tblPaperChromosomes
tbILODScores_gender

tbILODScores_multipointOrTwoPoint

tbILODScores_geneticModel
tbILODScores_LODScore
tbILODScores_NPLScore
tbILODScores_pValue
tbILODScores_marker
tbILODScores_positionCM
tbILODScores_positionMB

Primary Key

Foreign Key - tblStudyDetails
Foreign Key - tblDiagnosticGroups
Foreign Key - tblPaperChromosomes
Gender of the subjects - Male, Female
or Both

Type of Comparison - Two Point or
Multipoint

Type of Genetic Model Used

LOD Score

NPL Score

p Value for the Score

Chromosomal Marker

Position in centiMorgans

Position in Megabases

Table tbILODScores contains 12 fields for details about the linkage analysis study
results. One field is the foreign key to tbiStudyDetails to link the score information
with the appropriate study. Three fields contain the score information. One contains
the LOD score value, one contains the Nonparametric Linkage (NPL) value and one
contains the probability value (p value). The NPL value is entered only if the study
type is Nonparametric Linkage. Four fields are used to contain details about the
location within the genome. The first is a foreign key to tblPaperChromosomes, a
table that contains the chromosomal regions being studied. The other three contain
the marker name, the position measured in centiMorgans and the position measured
in megabases. Two of the fields contain additional details about the type of analysis.
The first one indicates whether the analysis is two point, comparing two markers, or
multipoint, comparing multiple markers. The second, used only if the study type is
Parametric Analysis, contains the type of genetic model. The remaining two fields
contain details about the subjects. One is for the gender of the subjects and the
other is a foreign key to tblDiagnosticGroups, a table that contains details about the

diagnostic groups studied by the authors.
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tbIChromosomes

Table comments: Contains number and arm for all Chromosomes
Freld Description
tbIChromosomes_pk Primary Key
tbIChromosomes_number Chromosome Number
tbIChromosomes_arm Chromosome Arm - p or g

tblPaperChromosomes
Table comments: Link the Paper and Chromosomes tables
Field Description
tbIPaperChromosomes_pk Primary Key
tblPaperChromosomes_fk_tblPaper Foreign Key - tblPaper
tblPaperChromosomes_fk_tblChromosomes Foreign Key - tblIChromosomes
tblPaperChromosomes_region Chromosomal Region

Table tblIChromosomes contains details about all of the human chromosomes. There
is a field for the number and a field for the arm. Table tblIPaperChromosomes is used
to associate the chromosomes to the papers that study them. The table also

contains a field for the region being studied.

tblAuthors

Table comments: Contains the names of the authors
Field Description
tblAuthors_pk Primary Key
tblAuthors_lastName Author®s Last Name
tblAuthors_firstName Author®s First Name
tblAuthors_middleName Author®s Middle Name

tblPaperAuthors
Table comments: Link the Paper and Authors tables
Field Description
tblPaperAuthors_pk Primary Key
tblPaperAuthors_fk_tblPaper Foreign Key - tblPaper
tblPaperAuthors_fk_tblAuthors Foreign Key - tblAuthors

Table tblAuthors contains all of the authors that contributed to at least one of the
indexed papers. Each individual is listed only once, regardless of how many papers
he or she authored. Table tblPaperAuthors is used to associate the authors with

their papers.
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tblPopulations
Table comments: Contains the populations studied
Fireld Description
tblPopulations_pk Primary Key
tblPopulations_name Name of the Population

tblPaperPopulations

Table comments: Link the Paper and Populations tables
Freld Description
tblIPaperPopulations_pk Primary Key
tblPaperPopulations_fk_tblPaper Foreign Key - tblPaper
tblPaperPopulations_fk_tblPopulations Foreign Key - tblPopulations

Table tblPopulations contains all of the populations studied in the papers, with each
population listed only once. Table tblPaperPopulations is used to associate the

papers with the populations.

tblEthnicity
Table comments: Contains ethnicities of subjects
Freld Description
tblEthnicity_pk Primary Key
tblEthnicity_name Name of the Ethnicity
tblPaperEthnicity

Table comments: Link the Paper and Ethnicity tables
Field Description
tblPaperEthnicity pk Primary Key
tblPaperEthnicity_fk_tblPaper Foreign Key - tblPaper
tblPaperEthnicity_ fk_tblEthnicity Foreign Key - tblEthnicity

tblPopulationsEthnicity
Table comments: Link the Populations and Ethnicity tables
Field Description
tblPopulationsEthnicity pk Primary Key
tblPopulationsEthnicity fk_tblPopulations Foreign Key - tblPopulations
tblPopulationsethnicity_fk_tblEthnicity Foreign Key - tblEthnicity

Table tblEthnicity contains all of the ethnicities studied in the papers, with each
ethnicity listed only once. Table tblPaperEthnicity is used to associate the papers
with the ethnicities. Table tblPopulationsEthnicity associates a population with its

ethnicity.
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tblSoftware
Table comments: Contains the software used in the studies

Freld Description

tblSoftware_pk Primary Key

tblSoftware_name Software Name

tblSoftware_link URL to the Software"s Website
tblPaperSoftware

Table comments: Link the Paper and Software tables

Fireld Description

tblIPaperSoftware_pk Primary Key

tblPaperSoftware_fk_tblPaper Foreign Key - tblPaper

tblPaperSoftware_fk_tblSoftware Foreign Key - tblSoftware

Table tblSoftware contains details about software mentioned in the papers.

contains a field for the software title and a field for the URL to the software’s

website. Table tblPaperSoftware associates the papers with the software.

tblJournals
Table comments: Contains information about the journals
Freld Description
tblJournals_pk Primary Key
tblJournals_name The Journal®s Name
tblJournals_publisher The Journal®s Publisher
tblJournals_link URL to the Journal®s Website

Table tblJournals contains details about the journals in which the papers are

published. One field contains the journal’s name, one contains the publisher’'s name

and one contains the URL for the journal’'s website.
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tbIDiagnosis
Table comments: Contains diagnoses from the DSM
Freld Description
tbIDIagnosis_pk Primary Key
tblDiagnosis_name Diagnosis Name
tblDiagnosis_code Diagnosis Code
tblDiagnosis_DSMEdition DSM Edition

tblPaperDiagnosis
Table comments: Link the Paper and Diagnosis tables
Field Description
tblIPaperDiagnosis_pk Primary Key
tblPaperDiagnosis_fk_tblPaper Foreign Key - tblPaper
tblPaperDiagnosis_fk_tblIDiagnosis Foreign Key - tblDiagnosis
tblPaperDiagnosis_probandOrRelative Whether the Diagnosis is for
the Proband or a Relative

Table tbIDiagnosis contains information about mood and psychotic disorder
diagnoses. The table contains the name, diagnostic code and version of the
Diagnostic and Statistical Manual of Mental Disorders (DSM) in which it appears.
Table tblPaperDiagnosis associates a paper with the diagnoses studied by the
authors. The table also contains a field to indicate whether it's the proband or a

relative that needs to have the diagnosis.

tbIDiagnosticGroups
Table comments: Contains diagnostic groups mentioned in papers
Freld Description
tbIDIagnosticGroups_pk Primary Key
tblDiagnosticGroups_fk_tblPaper Foreign Key - tblPaper
tbIDiagnosticGroups_name Name of the Group
tblDiagnosticGroups_description Diagnoses Contained in

the Group

tbIDragnosticGroupsDiagnosis
Table comments: Maps Diagnostic Groups to the DSM Diagnoses

Field Description
tbIDiagnosticGroupsDiagnosis_pk Primary Key
tblDiagnosticGroupsDiagnosis_fk_tblDiagnosticGroups Foreign Key -
tblDiagnosticGroups
tblDiagnosticGroupsDiagnosis_fk_tblDiagnosis Foreign Key - tblDiagnosis

Table tbiDiagnosticGroups contains information about the diagnostic groups studied
in the papers. Table tblDiagnosticGroupsDiagnosis associates these diagnostic
groups with the DSM diagnoses that are contained in them.
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tblPedigrees
Table comments: Contains details about the pedigrees used in a study
Freld Description
tblPedigrees_pk Primary Key
tblPedigrees_fk_tblPaper Foreign Key - tblPaper
tblPedigrees_fk_tblIDiagnosticGroups Foreign Key - tblDiagnosticGroups
tblPedigrees_numberOfPedigrees Number of Pedigrees
tblPedigrees_totalNumberOfIndividuals Total Number of Individuals
tblPedigrees_meanNumberOfindividuals Mean Number of Individuals in a

Pedigree

Table tblPedigrees contains additional details about the diagnostic groups. The table
contains foreign keys to tbiDiagnosticGroups and to tblPaper. There are also fields
for the number of pedigrees in a diagnostic group, the total number of individuals

and the mean number of individuals.

tblGenes
Table comments: Contains the names of genes
Fireld Description
tblGenes_pk Primary Key
tblGenes name Name of the Gene

tblIPaperChromosomesGenes
Table comments: Link the PaperChromosomes and Gene tables

Field Description
tbIPaperChromosomesGenes_pk Primary Key
tblPaperChromosomesGenes_fk_tblPaperChromosomes Foreign Key - tblPaperChromosomes
tblPaperChromosomesGenes_fk_tblGenes Foreign Key - tblGenes

Table tblGenes contains names of genes. Table tblPaperChromosomesGenes

associates the gene with a chromosomal region studied in one of the papers.
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tblSuggestionsPaper
Table comments: Contains details about suggestions for papers to index

Field

Description

tblSuggestionsPaper_pk
tblSuggestionsPaper_title
tblSuggestionsPaper_author
tblSuggestionsPaper_year
tblSuggestionsPaper_dateEntered

Primary Key
Paper Title
Paper Author
Publication Year
Date Entered

tbISuggestionsApplication
Table comments: Contains suggestions about the application

tblSuggestionsApplication_email

Field Description
tblSuggestionsApplication_pk Primary Key
tblSuggestionsApplication_suggestion Suggestion

Suggester"s E-mail Address

Date Entered
Referring Page

tblSuggestionsApplication_dateEntered
tblSuggestionsApplication_referringPage

Table tblSuggestionsPaper contains suggestions for papers to index with three fields
for details provided by the user. The fields are title, author and year. The table also
contains the date the suggestion was made. Table tblSuggestionsApplication
contains suggestions about the application itself. This table contains fields for the
suggestion and the user’s e-mail address. There are also fields to contain the date
the suggestion was entered and the page the user was on prior to filling out the

suggestion form.
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tbIStudy
Table comments: Contains miscellaneous

Detai lsNotes
notes about the studies

Field

Description

tbIStudyDetailsNotes_pk
tblStudyDetailsNotes_fk_tblStudyDetails

Primary Key
Foreign Key - tblStudy Details

Table comments: Contains miscellaneous

tblStudyDetai lsNotes_enteredBy Entered By

tblStudyDetai lsNotes_dateEntered Date Entered

tblStudyDetailsNotes_note Note
tblPaperNotes

notes from the papers

Field

Description

tblIPaperNotes_pk
tblPaperNotes_fk_tblPaper
tblPaperNotes_enteredBy
tblPaperNotes_dateEntered
tblPaperNotes_note

Primary Key

Foreign Key - tblPaper
Entered By

Date Entered

Note

Table tblStudyDetailsNotes contains additional information about the study. Table
tblPaperNotes contains additional information about the paper.

fields for the note, the name of the person who entered it and the date it was

entered. Table tblStudyDetailsNotes in

cludes a foreign key to the tbIStudyDetails

table. Table tblPaperNotes includes a foreign key to the tblPaper table.
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tblPaperUpdates
Table comments: Contains details about updates to the paper information

Freld

Description

tblPaperUpdates_pk
tblPaperUpdates_fk_tblPaper
tblPaperUpdates_updatedBy
tblPaperUpdates_dateUpdated

Primary Key

Foreign Key - tblPaper
Updated By

Date Updated

tblPaperUpdates_note Note About the Update

tblSearchesPerformed
Table comments: Contains details about the searches performed

Freld Description
tblSearchesPerformed_pk Primary Key
tblSearchesPerformed_page Search Page

Number of Results
Date Search was Performed
The SQL Statement Executed

tblSearchesPerformed_resultCount
tblSearchesPerformed_date
tblSearchesPerformed_SQLStatement

tbIMailingList
Table comments: Contains e-mail addresses for the mailing list

Fireld Description
tbiIMarlingList_pk Primary Key
tbiIMailingList_email E-mail Address
tbiIMailingList_dateEntered Date Entered

Table tblPaperUpdates is used to record changes to any of the information contained
in the database. The table contains fields for the name of the person who made the
change, the date the change was made and a note about the nature of the change.
The table also contains a field for a foreign key to the tblPaper table. Table
tblSearchesPerformed contains information about the searches executed by users.
One of the fields contains the type of search, such as by chromosome or by
diagnosis. The table also has fields to contain the date the search was performed
and the number of results returned. The last field contains the SQL command that
was executed. Table tblMailingList is used to store the e-mail addresses of all users
who want to receive notification when new papers are indexed. The table contains a

field for the e-mail address and a field for the date the address was entered.

All



APPENDIX B — CORBIS CONTENT LICENSE AGREEMENT

Corbis Content License Agreement

PLEASE READ THIS AGREEMENT CAREFULLY. THE FOLLOWING TERMS AND CONDITIONS, THE CONTENT-SPECIFIC INVOICE ('INVIOICE") AND THE CONTENT-SPECIFIC
ONLINE PAGE(S) LOCATED AT VWWV.CORBIS COM AND/OR WWW CORBISMOTION.COM ("SPECIFIC CONTENT WEB PAGE") APPLICABLE TO THE LICENSED CONTENT (IF
ANY), COLLECTIVELY GOVERN YOUR ACCESS AND USE OF ALL MATERIAL, IMAGES AND FOOTAGE (COLLECTIVELY, "CONTENT) AVAILABLE FROM CORBIS, AND
CONSTITUTE A BINDING AGREEMENT (AGREEMENT") BETWEEN YOU AND CORBIS CORPORATION. BY OBTAINING, USING OR PAYING FOR ANY CONTENT FROM
CORBIS, YOU AGREE TO BE BOUND BY AND COMPLY WITH ALL OF THE TERMS OF THIS AGREEMENT. IF YOU DO NOT AGREE WITH ANY OF THE APPLICABLE TERMS, DO

NOT OBTAIN OR USE ANY CONTENT FROM CORBIS.

1. Definitions: Al capitalized terms shall have the meaning set forth in Section 24
herein (entitied "Defined Terms”) and elsewhere in these terms and conditions.

2. Parties: This Agreement is binding between Corbis and You “You™ means either
(e) the individual listed as the registrant of the Corbis accoun! through which this
and the {s) granted are entered ("Registrant’), or (b} if
Regmnt is entering into Ims Agreement and the ucenees uranted heraunclar for the
benefit of, and/or as an agent on behalf of, (Et ") andior a
third party ("Principal’), then such Employer andlor an:opa! i Reunmanl s entering into
this Agreement and the licenses granted hereunder for the benefit of, andfor as an agent
on behalf of Employer andfor Principal, lnen i it (&) and that
such Principal andfor Emp has to enter into this Agreement,
that the licenses granted hereunder are on that Prmpa! 's andfor Employer's behalf, that
such Principal andior Employer has agreed to be bound hereby and that Registrant has
actual and express authority to act on behalfl of and bind such Principal andfor Employer
1o the terms of this Agreement; (b) the Content and End Use is sclely for the benefit of
Employer, or Principal, and that Registrant will not use the Content or End Use for the
benefil of any other person or entity without entering into a separate license with Corbis,
and (c) Registrant will comply with all of the terms hereof and shall be jointly and severally
lmbbbawmdmmmdmmmmwpnmrwmu Empioyer. If
q any Corbis 1 1o faciltate Registrant entering
into. any license on behall of and through use of Registrant's
account, Registrant agrees to be bound by this Agreement.

3. License Grant:

(a) ﬁgmux' Mymdanlmwmwwmaremmmumnm
Your of this Agi and (i) Corbis' receipt of full
bwaan i Invoice, Any and all license{s) granted to

You hereunder and Your rlnht tu use the Content shall immediately terminate upon Your
failure to comply with any provision of this Agreement or to make full payment when due,
in which case Corbis shall be entitied to pursue all other remedies avallable under
copyright and other laws.

(B} Rights Managed Content Subject to the terms and conditions of this

Agreement, and excluding the rights granted in Section 3(c) and 3(d) below, Corbis grants

You a limited, non-exclusive right to use the Rights Managed Content licensed hereunder

to create and exploit the End Use solely as specified in the Invoice, and expressly as

limited in the Specific Content Web Pages and the terms and conditions herein. Corbis

el all nghts not ifically granted in this Agreement Unless otherwise stated in
Rights

the invoice, the license granted for the Content
allows You to use the Rights Content ob d for one year from the
date the applicable Invoice s issued. Except where specifically permitted on the Invoice
for the applicable Content, You may not distribute, publish, display or otherwise use in any
way, the Rights Content, g without limi the End Use after the Term
(c) Rovaltv-Free Contenl Subject to the terms and conditions of this Agreement

{including any applicable Invoices and Specific Content Web Pages), and regardiess of
mek)mlnormedlawmhthemtlsdaiwadhymhwudm but nat limited to
oronllne , CDs or DVDs), Corbis grants You a limited, non-
| right (except as may otherwise be specified in the
wmmwnmmmwamlmmmmmmemm
for any purpose autherized under this A The rights granted under this
Paragraph |ncsude the nght to male the Royaity-Free Content available to ten (10)
iy aver the Term) for the sole purpose of manipulating or
umrmsemynu!heRownyFreeConbemmaeale!neEmusemdmmmlms
provided herein ("Users?), in any and all media now known or hereafter devised. You
must obtain an additional license and pay Corbis the appiicable one-time fiat fee in order
1o make the Content available to more than ten (10) Users

(d) Comps: Subject to the terms and hons of this A t ing any
applicable Invoices and Specific Content Web Pages) Corbis grants You the right to use
Comps solely for Your intemal evaluation to determine whether You intend to oblain a
nen-Comp license for the Content. You may nol use Comps In any manner except for
internal evaluation of the ibie Content to ine whether You wish to apply for a
license for Rights Managed Content or Royalty-Free Content. Uniess otherwise stated in
the applicable Invoice, the Term of the Comps license is sixty (60) days from the date of
download or receipt.  You may not copy, dmnm publmh dispiay or otherwise use in
Ri

granted except the limited licenses specified in this Agreement. Any right, title or interest
ariging in any compilation or derivative work created using any Content shall not entitie
You lo use any Content except as permitted hereunder. You do not acquire any copyright
ownership or equivalent rights in or to any Content or any other property of Corbis or its
Content sources as a result of any hicense Corbis grants to You. You hereby allow Corbis
1o use without charge Your End Use in displays and presentations for Corbis’ marketing
purposes, solely to demonstrate how You have used the Content

5. Limited Warranty and Disclaimer:

(a) Corbis warrants that (subject to the and

this Agreement): (i} subject to Section 10 below, the Content, as provided hereunder, aﬂd
when used as authorized in this Agreement, will not infringe any copyright, trademark,
moral right, right of privacy or right of publicity, or any other intellectual property right of
any third party, (i) it has sufficient rights to enter into this Agreement and grant You the
rights provided herein; and (i) the digital copy of the Content provided by Corbis to You
will be free from defects in material and workmanship (but not visual artifacts inherent in
the ofiginal Content) for ninety (90) days following delivery. Corbis will, as Your exclusive
remedy for Your inability to use any Content as the result of such material and
workmanship defects, provide You with a replacement of the digital copy of such Content
or, in Corbis’ sole discretion, refund any fee actually paid by You to Corbis, provided You
have not made any use the Contenl. Except as may be provided in this Section 5(a),
while Corbis makes efforts to use accurate caplion information, Corbis does not warrant
that such is Corbis prov Ywmlhnsonhnesmmman as is”

basis without warranty of any kind, 9 v of continued access or
or against interruption of service,
{b) Corbés makes no wamanties, nor shall Corbis be liable, for any claims related

to or arising from Your use of Content which: (a) has been modified by You, (b) has been
combined by You with other Content, products, text, content or materials, or (c) Corbis
has otherwise notified You not to use prior to the beginning of the Term of the license for
the applicable Content EXCEPT AS MAY BE OTHERWISE EXPRESSLY STATED IN
THESE TERMS AND CONDITIONS, CORBIS, ON BEHALF OF ITSELF AND ITS
CONTENT SOURCES MAKES NO OTHER WARRANTY, EXPRESS, IMPLIED OR
STATUTORY REGARDING ANY CONTENT, ITS ONLINE SYSTEMS, OR ANY RIGHTS
OR LICENSES UNDER THIS AGREEMENT INCLUDING, WITHOUT LIMITATION, ANY
IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR
PURPOSE.

6. Limitation of Liability: EXCEPT FOR ANY LIABILITY WHICH CANNOT BY LAW
BE EXCLUDED OR LIMITED, NEITHER CORBIS NOR ANY CORBIS SUBSIDIARY,
SUCCESSOR, PREDECESSOR, PARENT, JOINT VENTURE, AFFILIATE, OFFICER,
DIRECTOR., EMPLOYEE, CONTRACTOR, CONTENT SOURCE, LICENSOR OR

LICENSEE SHALL BE LIABLE TO YOU OR ANY OTHER THIRD PARTY CLAIMING
THROUGH YOU FOR INDIRECT, INCIDENTAL, SPECIAL, PUNITIVE, STATUTORY OR
CONSEQUENTIAL DAMAGES ARISING OUT OF OR RELATING TO THIS
AGREEMENT ANDVOR YOUR USE OR INABILITY TO USE THE CONTENT, WHETHER
FRAMED AS A BREACH OF WARRANTY OF MERCHANTABILITY, TITLE, NON-
INFRINGEMENT, OR FITNESS FOR A PARTICULAR PURPOSE, IN TORT,
CONTRACT, FAILURE OF ESSENTIAL PURPOSE, OR OTHERWISE IN NO EVENT
SHALL CORBIS OR ANY ITS SUBSIDIARIES, SUCCESSORS', PREDECESSORS',
PARENTS, JOINT VENTURES, AFFILIATES, OFFICERS, DIRECTORS'
EMPLOYEES., CONTRACTORS, CONTENT SOURCES, LICENSORS, OR
LICENSEES' TOTAL AGGREGATE LIABILITY TO YOU OR ANY THIRD PARTY
CLAIMING THROUGH YOU ARISING FROM THIS AGREEMENT, ITS TERMINATION
OR EXPIRATION, ANDIOR YOUR USE OF ANY CONTENT PROVIDED HEREUNDER,
SHALL EXCEED TEN (10) TIMES THE MONETARY AMOUNT ACTUALLY RECENVED
BY CORBIS FOR THE USE OF THE APPLICABLE CONTENT. THE FOREGOING
LIMITATIONS ARE APPLICABLE NOTWITHSTANDING ANY FAILURE OF ESSENTIAL
PURPOSE

7. Alterations to Editorial and Fine Art Content: Special ethical considerations
apply to editorial, news, and fine art Content.  When using such Content, You are solely
responsible for, and shall indemnily Corbis for any claims related to or arising from any
modifications to or alterations of the Content (except for standard color comection or minor

g for space or to the caption information. MNotwithstanding the
p ing under no ¢ mayYouane:orm:ryinanym{er
for colnr jon of minor cropping for Content

space any
lrom or oredned to the content sources identified in the

any way the Comps after the Term without lights

Content license or Royalty-Free Content license for mat Content If You do not obtain
such a license, upon expiration of the Term, You must destroy all copies of the Comps.
Content

{e) Who May Use the Cootent The hcenses granted under this Section 3 are
limited and are non-transferable and non-sublicensable, unless otherwise specified on the
applicable Invoice. Only You may use the Content and the End Use must be solely for
Your own use Your employees and contractors (if any) may use the Content as
necessary to create the End Use as provided herein, provided that each such employee
or contractor has agreed to comply with the terms hereaf, and further provided that You
remain jointly and severally liable for any breach of the terms of this Agreement by such
andfor Except as may otherwise be specifically stated herein,
and e:oepl insofar as it has been incorporated by You into the permitted End Use, You
may not sell, rent, loan, give, sublicense or otherwise transfer to anyone the Content or
any right to reproduce the Content.
4. Ov hip and Intellectual Property: Cortis and its Conlent sources retain all
ngnthﬂeandlnteresilnandhallafme i patent rights, trade
secrets, and all other proprietary rights in the Content No nghts in any Content are
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document found at ("Editorial and Fine Ar
Content List") at the time Ihe awlr.able Ilnensa is granted. The Editorial and Fine Art
Content List is into this Ags by this

8. Your Indemnification of Corbis: You agree to indemnify and hold harmless Cortis
and its Ck:rltanl soum officers, d . joint

against all clalms :mciuqu without limitation, claims by
costs and

legal!eesancexoenses aﬁsngoutda
mmdmn'(ourbrmlldanyhen‘na

the terms, and dentifir on the Invoi “andsmﬁc

Content Web Pages), (i} Your use or modification of any Content, or combination of any

Content, with any text or other content, (Wi} Your failure to obtain from third parties all

permissions necessary to use the Content, (iv) Content which Corbis has othenwise

notified You not to license or otherwise use prior to the beginning of the Term of the

Imm‘selotmcbnm and (v) any act or failure to act by You or any of Your
ployers, agents, cients, Principals, or Users.

third parties), Ilahﬂlly ag;




9. Corbis' Indemnification of You: Corbis agrees to mdemmry and hold You
harmless against all claims, liability, damages (except p costs and
expenses, including reasonable legal fees and expenses, awarded aga:nst You arising
out of or related to Corbis’ breach of the warranties to You as provided under Section 5
above. N ing the p ing, Corbis shall have no obligation under this Section
9 unless You provide Corbis with written notice within ten (10) days of Your receipt of any

claim subject to indemnity and the right to defend or control the defense of such claim and
shall not, in any case, have any obligation with respect to any claims covered under
Section 6 above

10. Releases and Clearances: Content may contain listed restrictions (either on the

17. Storage of Content: In producing the End Use authorized hereunder, You shall
limit access to the Content to those having a bona fide need to facilitate preduction or
creation of any such authorized End Use. Upon termination andfor expiration of the Term
of this Agreement, You agree to cease use of all Content and shall prompily delete or
destroy any digital copies, except that You may retain one copy of the permitted work You
create incorporating the Content solely as necessary for archival purposes.

18. Protection of Content: If use of Content is permitted on the Intemet, or any other
online or interactive media, You shall use Your best efforis to protect the Content to
ensure that it cannot be copied, and in the case of Footage, ensure that it remains in the
||near Dmduulmn For whuch it was licensed and cannot be searched by shot and

Invoice, Specific Content Web Page and/or Editorial and Fine Art Content List),
without limitation, restrictions as to time, manner, indusiry and teritory of use, and
required pre-approval by a depicted person or their representative. Your ability to access
Content does not entitle You to use that Content. Except as may be specifically stated in
the Invoice or the Spedific Content Web Page applicable to the licensed Content, the
rights Carbns grants to You do not include a license to, and Corbis makes no
of that it owns or licenses any rights related to or in any

. places, property (real, p | or of any other kind) or subject matter depicted

in any Content  All Content may be subject to copyrights, trademarks, rights of publicity,
moral rights, property rights or other rights belonging to another party. You are solely
responsible for determining whether Your use of any Content requires the consent of any
other party or the license of any additional rights, and You should not rely solely on the
information provided by Corbis. You are solely responsible for obtaining any and all
releases and clearances as may be required, including without limitation (a) rights from
any representative guild, union, professional organization, or other authonzed
rapmsantaiwe and (b} if any rnuslc is included in the Content, master use,
ation and p ce from the copyright proprietors of the applicable

din b t or quality.

19. Credit Line and Copyright Notice: In the case of Images, for editorial uses, You
shall include a copyright notice and credit adjacent to each Image (in the format "®
photographer's name/Corbis™ or as specified on the Specific Content Web Page) with
each publicly distri d Image. Receiving credit is a ial aspect of the Agreement for
Corbis, and in editorial uses of Images, You agree to pay triple the invoice amount if You
do not provide such proper credit and copyright notice. For commercial uses, You agree
to pay double the invoice if You fail to include the credit described above when such
crediting is customary and appropriate.  In the case of Foolage, You shall provide
copyright attributions to Corbis in the production, and on-screen credits as specified in the
invoice, equal in all respects to any credit accorded to any other provider of comparable
services.

20. Corbis Trademarks: Except for credits as required above, You may not use the
trademarks or service marks of Corbis without Corbis’ prior written consent.

21 Choice of Law / Jurisdiction | Attorneys’ Fees: Any dispute regarding this
1t shall be governed by the laws of the State of New York, and by Titles 15, 17

master recording(s} and composition(s) and such cther persons, firms or
societies or corporations as may own or control the performing rights thereto. If You are

and%ofmeusc as amended, and the parties agree to accept the exclusive
jurisdicti of the state and federal courts located in New York, New York, regardless of

unsure whether additional rights are needed for Your use, You are Tor

g with legal |. Mo employee or ive of Corbis may
make, and You sJ'raIt not rely upon, any representations or wanan'uas other than those
stated herein.

11. Unauthorized Uses: Without I:mltahon Content may not be used as a trademark,
or for any ic use, or use, or to defame any person, or to
viclate any person's right of privacy, publlc\ty or moral rights, or to infringe upon any
copyright, trade name or trademark of any person or ermt)r You do not acquire, and shall
not claim, any rights (1 pyright or otherwise) in the Content itself apart from
the End Use. Unauthorized use of Content constitutes Infnngemmt of copyright and other
applicable rights and shall entitle Corbis to exercise all rights and remedies under
applicable copyright and other laws, including monetary damages against all users and
beneficiaries of the use of such Content.  Corbis in its sole discretion reserves the right to
bill You (and You hereby agree to pay) ten (10) times the license fee for any unauthorized
use, in addition to any other fees, damages and penalties Corbis may be entitled to under
this Agreement and appllcabﬂe law. The foregoing is not a limiting statement of Corbis’ or
s Content ' rights or in jon with any ized use of the
Content or breach of the Agreement.

12. Payment/Reporting: You hereby agree to and are required to pay Corbis for all
Content that You obtain under the terms of this Agreement, regardless of whether You
use the Content (except as may be provided in Section 15 below entitied
“Cancellation/Termination™). This may, as set forth in the applicable Invoice, include an
obligation to pay Corbis a use based royalty and to submit an accounting or other records
verifying Your use of the Content.  Payment is due within thirty (30) days of the date the
applicable Invoice is issued, or the date specified in the Invoice, whichever comes first. A
late payment charge of one and one-hall percent (1.5%) per month or the greatest
amount allowed under applicable law may be added to any unpaid balance after thirty (30)
days. The maximum amoun! permitted by state law shall be impesed on each returned
check

13. Footage-Specific Content (Footage Type): All Footage is licensed by the “cut”
unless specifically noted. A “cut” shall be defined as one continuous scene from camera
start to camera stop.  All "cuts” are licensed at a per second charge with a ten second
minimum charge per “cut’. Any multiple uses of any “cul’, splitting of any “cut”, or
speeding, slowing or freezing of any “cut” is subject to additional charges. If the Footage
is licensed by the “second” instead of by the “cut’, You shall pay for the actual running
time of the Footage. Any duplicate usage of the Footage, freeze frames, or slow motion
shall be calculated at the actual on-screen running time of the Footage. All Footage
licensed by the "second” may be subject to minimums based upon the agreed per second
rate

14, Taxes: You are responsible for the payment of all sales and use taxes, when
applicable. Corbis does not accept resale certificates without prior written approval and at
Corbis’ discretion.

15. Cancellation/Termination:

(a) By You: If You cancel rights granted in the Invoice within seven (7) days from
the date of the Invoice, You will be charged a fifty doliar (USS50) transaction fee per
Image or Footage Clip. If the cancellation notice is received mare than seven (7) days,
but less than thirty (30) days after the Invoice date, a cancellation fee equal to fifty percent
(50%) of the amount of the Invoice will be charged. After thirty (30) days, no cancellations
will be accepted and You are responsible for and must pay the full amount of the Invoice.
For any cancellations, You must also pay any and all service charges, production fees,

processing and handling fees and shipping fees.  All licenses applicable to the
n shall upon ion. All ions are final.
(b) By Corbis. Corbis may, without further obligation or any liability to You or any

other person or entity, terminate this Agreement and Your license to use the Content by
written notice in the event You fanl !u comply with any provision of this Agreement. Upon
any termination, of this Ag neither You nor any other
person or entity covered by lhe license granted to You under this Agreement shall have
any further right to make any use of the Conten

16. Copies: At Corbis’ reasonable request, You shall provide to Corbis free of charge
one (1) copy of any use made of the Content as authorzed hereunder.

Digitally signed by Corbis
Business and Legal Affairs

corbis.
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conflicte of laws  This Agreement shall not be governed by the United Nations
Co tion on Ct for the tional Sale of Goods, the application of which is
expressly disclaimed. The parties hereto confirm that it is their wish that this Agreement
as well as any other documents relating hereto, including notices, has been and shall be
written in the English language. In any dispute between Corbis and You for breach of this
Agreement where Corbis prevails, Corbis shall be entited to recover its reasonable
attorneys’ fees, legal expert fees, court costs, and other legal expenses.

22. Confidentiality: During this Acreernent Corbls rrrary provide You with certain
pricing, technical, marketing and other You acknowledge that
such luable trade secrets and is pruprml.ar\,I to
Corbis,  You agree that You will in the iality of any

information” that Corbis may provide to You, and You shall not use or disclose the same
without the prior written consent of Corbis. “Confidential information™ includes any
information that is either designated as confidential by Corbis or that, under the
circumstances surrounding the disclosure, ought in good faith to be treated as confidential
by You.

23. Survival: Sections 2, 3(a), 4, 5, 8 10, 11, 12, and 14 - 25 shall survive termination
or expiration of the Agreement

24, Defined Terms:

{a) "A means, collectively, the terms and conditions (i) herein, (i) in the
invmw{s} and (iii) in the Spec:hc Content Web Page(s) applicable to the Content
licensed hereunder, all of which are incorporated into this Agreement by this
reference.

(b) “Comps’” means Gontent licensed without a fee solely for Your internal evaluation to
determine whether the Content is appropriate for Your intended use as either
Rights Managed Content or Royalty-Free Content.

fc) “End Use” means the final work product created with the Content as authorized
hereunder and excluding Comp uses.

(d) “Images' and "Footage” mean all images and footage clips, respectively, and

related informational materials in any medium obtained from or fumnished by Corbis
hereunder, including without limitation related text, i or
information

(e} “Rights Managed Conlenl‘ means Content lDOeI'ISEO for a fee on a per-use basis
and  as “Rights M: of “RM" by Corbis.

(i  “Royalty-Free Content” means Content licensed for an unlimited number of uses for
a one-time flat fee and expressly designated as "Royalty-Free” or "RF” by Corbis.

(g) “Term™ means; (1) with respect to each license granted hereunder, the term
specified herein or in the applicable Invoice andfor Specific Content Web Page,
unless earlier terminated as provided herein and, (2) with respect to this
Agreement, the term shall end on the earier to occur of (i) termination or

of this Ag as provided herein or (i) the expiration of all licenses
issued under this Agreement.
25. Mi: us:  This Agl and any listed restnctions constitute the entire

agreement between the parties with respect to the sub,ect matter hereof and merge all
prior and poranecus This shall not be modified
except by a written agreement signed by duly aulhonzed representatives of Corbis,
provided that no purchase order or similar document issued by You shall modify this
Agreement even if signed by Corbis. If Corbis' performance of any of its obligations
hereunder is delayed by labor dispute, war, govermnmental action, acts of terrorism, flood,
fire, explosion, other act of nature, the public enemy, or any other matter not within Corbis
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except that You may not assign or transfer this Agreement without Corbis' prior written
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