Database and web server

We developed a web-based database for the exploration of Alagille syndrome and related data
incorporating clinical, and genetic information from previous studies. The website was hosted on a
live server using Apache, with MariaDB as the database management system, which is a fork of
MySQL. The collected genetic mutation data, clinical symptoms, and patient records were stored in
MariaDB with indexing applied to optimize the search queries and improve efficiency.

The front end of the database was made using HTMLS5 for structure, CSS3 for styling and JavaScript
to handle front-end operations like form submissions, sorting and filtering of data, and animations.
PHP was used to handle server-side logic and connect the application to MariaDB. The CRUD
operations, form submissions, and search queries were handled by PHP. A dedicated search page was
created to help users navigate the database efficiently. The search interface used an HTML form, with
JavaScript dynamically handling and displaying the results.

Database Interface and Functionalities

The Home page of the database was designed to be user-friendly and intuitive, allowing seamless
navigation for researchers and clinicians. Organized tabs were made to facilitate browsing through
mutations of JAG1 and NOTCHZ2 genes. A dedicated search page facilitated users to efficiently query
the entire database with suitable keywords.

[ 1]
z 0
ER

... (QDO0003000000000000@0TT

. : . H E I I
NOTCH2 [
pfﬂ(ﬁl“ mutations ' v .

M Domain
W Mutation

JAG1 Mutation Types NOTCH2 Mutation Types

- Q
- a4

Figurel: Interactive visualizations on the home page
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Interactive graphical representations were added to the home page that represented JAG1, and
NOTCH2 proteins, their domain structures, and the mutations that were reported in each domain.
Clicking on a mutation automatically searched and provided more details on the mutation from the
database. Additionally, an interactive pie chart was added to represent different mutation types and
illustrate their frequency for each gene. Clicking on a mutation category redirected the user to a larger
mutation table, providing detailed information on the selected mutation type.



Browsing and Data Exploration

We made a structured browsing system for efficient exploration of the database through a hierarchical
drop-down menu. The browse tab, on click, provided access to JAG1 and NOTCH2 mutations, with
JAG1 further expanding to subcategories based on mutation types: Missense, nonsense, Frame-shift,
Large Structural changes, and Splice-site variants. This approach enabled users to quickly locate and
examine specific mutation datasets without needing to perform a manual search.
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LARGE STRUCTURAL CHANGES

Alagille syndrome is a rare paediatric liver disorder, primarily affcting the liver While hepatobiliary manifestations are prominent, ALGS is often associated with additional systemic complications involving the
heart, eyes, lipid metabolism, and kidneys. Symptoms vary widely between patients, highlighting the need for correlations between phenotype and genotype to improve diagnosis and management. To support
this goal, we present the Alagille Database, a curated collection of mutations identified from literature and unpublished cases reported by clinicians. This database compiles mutations associated with the JAG1

and NOTCH2 genes in diverse populations, which often present only clinical symptoms without mechanistic insights, making them ideal candidates for further functional studies and potential therapeutic

development. The database also includes ir ialyses to assess the pathogenicity of genetic variants.

We welcome contributions of unpublished ALGS mutations to enhance the database. If you are working with an ALGS cohort and wish to collaborate for the benefit of the scientific community, please reach out to
Prof. Deepti Abbey at adeepti@itd.ac.in
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Figure2: Browsing and Data exploration options on database
Advanced Search Functionalities

The dedicated search page offered users a comprehensive querying system that allowed filtering data
based on desired criteria. The criteria for the search included gene name, mutation type, ethnicity,
gender, and other fields available in the database. The search function retrieved and displayed results
across all mutation categories, providing maximum information efficiently.
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AGEXbase Search Page

Welcome to the AGEXbase search page, your gateway to exploring detailed information on Alagille Syndrome
This resource features comprehensive data on JAG1 and NOTCH2 variants, including, mutation types, clinical significance, organ involvement, population-specific data and more.
Feel free to use the example tags in the search bar to get started and uncover the insights you need effortiessly

|Add search query and press ENTER

Search Data

Example Search

Nucleotide variant c59T>G  C59T>G organs affected liver
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Figure3: Dedicated search page of the database




When search results yielded large datasets, an additional search tab appeared above each table, for
searching within results. This allowed users to refine their queries within each table, offering greater
flexibility in filtering and pinpointing relevant information to further enhance usability. This ensures
that even for extensive datasets, users could efficiently extract the most relevant data without the need
to repeat their search.
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Twin A: mild liver function
impairment, jaundice,
ventricular septal defect,
peripheral pulmonary
stenosis, renal cyst
butterfly-like vertebrae,
and facial features; Twin
B: Liver function
impairment, xanthomas,
hypercholesteralemia,
severe jaundice,
peripheral pulmonary
stenosis, facial features,
and developmental delay

9 10673472A>C 1 sp Asian (Japanese) 2 mo F Maternal vus possibly damaging

Cholestasis, penpheral
pulmonary stenosis,
0.10673467A>G 1 sp Asian NA NA NA vus benign VCVD00502764 22488849 ST I,
(Vietnamese) pulmenary afresia,
glomerulopathy, and
butterfly-like vertebrae

Figure4: Example results for a query on the search page along with search bars within results



