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TGDD: A Genomics-Based Database for Tumor
Treatment Drugs
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With advancements in cancer genomics, precision medicine is increasingly being applied in cancer treatment. However, the fragmentat
ion of genetic mutation-related information and the lack of standardized interpretation tools present significant challenges to its effec
tive implementation and clinical decision-making. To address these challenges, we have developed the Tumor Genomic Drug Database
(TGDD), a comprehensive genomics-based cancer drug treatment resource. It integrates data on genes, molecular characteristics, canc
er types, and therapeutic drugs from established cancer knowledge bases such as CIViC, COSMIC, and OncoKB, providing a unified and
standardized clinical support tool. Currently, it encompasses 19,557 entries, including 391 gene datasets, 525 cancer types, 5,322 drug
combinations, and 8,109 mutation coordinates. This resource assists clinicians in formulating personalized treatment plans and suppor
ts cancer research and drug development.

Introduction
Over the past decade, advances in cancer genomics have
significantly driven the development of precision medicin
e [1-4]. As genomic sequencing technologies have matur
ed, prospective clinical sequencing for tumors has becom
e a crucial component of standard cancer care. By detect
ing gene mutations in a patient's tumor, especially those
driver mutations that have a substantial impact on tumor
growth and progression, precision medicine can help sel
ect the most appropriate targeted therapies, leading to p
ersonalized treatment plans that improve therapeutic ou
tcomes [5-8].
Thus, the key to achieving precision oncology lies in accu
rately identifying and interpreting driver mutations and t
heir implications for treatment strategies and prognosis[
9-12]. This process necessitates the integration of extens
ive literature, guidelines, and expert opinions. However,
current efforts often rely on disparate research centers a
nd hospitals, leading to a lack of consistency and standar
dization. This fragmented approach not only limits a syst
ematic understanding of the relationship between indivi
dual genetic variations and precision treatments but can
also risks delays and errors in clinical decision-making [1
3, 14].
To tackle these challenges, there is an urgent need for a
standardized clinical support tool that integrates and int
erprets the relationship between driver mutations and pr
ecision therapeutic drugs. Such a tool would consolidate
dispersed information into a unified format, empowering
clinicians of varying expertise levels to accurately unders
tand genomic variations in patient tumor samples and m
ake optimal treatment decisions. Although existing datab
ases and knowledge bases, such as OncoKB [15] , CIViC [1
6], COSMIC [17, 18], and ClinVar [19, 20], play important
roles in cancer genomics research and clinical application
s, they face challenges related to content acquisition, lice
nsing restrictions, and data updates.
This study introduces the Tumor Genomic Drug Database
(TGDD), designed to address the fragmentation of cance

r genomics data. Integrating information from bases like
OncoKB [15], CIViC [16], and COSMIC [17, 18], TGDD orga
nizes data comprehensively across four critical dimensio
ns: genes, molecular features, cancer types, and precisio
n therapeutic drugs. By consolidating and integrating clin
ically validated gene mutations and treatment efficacy da
ta, TGDD overcomes data integration gaps, ensuring accu
racy and completeness. This resource aids clinicians in m
aking informed decisions and offers researchers a powerf
ul tool to advance cancer research and drug developmen
t, aiming to optimize treatment outcomes for specific tu
mor types and driver mutations.

2 Methods
2.1 Data Sources
To ensure comprehensive and diverse data coverage, TG
DD adheres to criteria that the selected data must includ
e annotations of genes, molecular features, cancer types,
and therapeutic drugs. It primarily sources data from thr
ee key databases: CIViC [16], COSMIC [17, 18], and Onco
KB [15]. Specifically, CIViC provides clinical evidence for g
ene mutations and their potential impact on treatment e
fficacy; COSMIC offers data on actionable and resistance
projects related to specific mutations; and OncoKB focus
es on clinical evidence for drugs targeting various gene v
ariants, molecular features, and cancer types. To further
enhance data completeness, TGDD also incorporates gen
omic coordinate information for mutations from the Clin
Var[19, 20] database.

2.2 Data Acquisition and Processing
The data acquisition process is as follows: First, literature
searches are conducted in professional databases, such
as PubMed (https://pubmed.ncbi.nlm.nih.gov), to identif
y the required database resources, following the guidelin
es provided in the literature. Relevant database websites
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are then accessed to obtain original data using their dow
nload functionalities. Where download options are unava
ilable, data are collected manually.
During data processing, raw data are initially screened us
ing Excel to eliminate missing entries, retaining only thos
e with information on genes, molecular features, cancer
types, and treatments. The filtered data are then organiz
ed and stored according to TGDD’s specifications. To en
sure completeness and consistency, Python and other to
ols are employed to merge and deduplicate data from m
ultiple sources. Any data with missing values or anomalie
s is verified and supplemented from their original databa
ses, and deletions are made when necessary. Finally, the
cleaned data are stored in a MySQL database and regular
ly backed up to ensure security.
To support further research, detailed genomic informatio
n is supplemented for more molecular features, including
genomic coordinates, variant sequences, and variant typ
es. This information is sourced from original databases or
the ClinVar database, facilitating deeper analysis of data
potentially related to therapeutic drugs.

2.3 Database Construction and Architecture Desig
n
The TGDD system is developed using a range of technolo
gies to ensure efficiency, flexibility, and ease of maintena
nce. The core framework is ThinkPHP (https://www.think
php.cn/), a lightweight PHP tool that supports rapid appli
cation development with well-organized code. For data
management, MySQL (https://www.mysql.com/) is empl
oyed, providing effective data storage and retrieval.
The system architecture is based on the MVC (Model-Vie
w-Controller) design pattern, which separates frontend a
nd backend functionalities, thereby enhancing scalability
and efficiency. On the frontend, HTML, CSS, and JavaScri
pt are used in conjunction with Ajax and JSON to enable

dynamic data loading and updates, improving user experi
ence. The Layui frontend framework is also integrated to
further optimize interface presentation.
Additionally, the SMARTY (https://www.smarty.net/) tem
plate engine is utilized to separate page layout from logic,
increasing frontend development flexibility. Static cachi
ng technology is applied to reduce server load and accele
rate page loading speeds, while pseudo-static routing tec
hnology is used to improve search engine indexing.

Result
Data Statistics
TAs of now, TGDD contains a total of 19,557 data entries,
detailed in Table 1. This dataset includes 391 entries for
gene information, 525 entries for tumor types, 5,322 ent
ries for drug combinations, and 2,686 entries for molecul
ar features.
Additionally, there are 8,109 variant coordinate entries a
nd 6,522 variant records linked to molecular features. Th
e current TGDD version annotates 11 types of informatio
n. Table 1 indicates that TGDD offers extensive records o
n drug combination therapy options, and the statistical r
esults provide comprehensive details on molecular featu
res, including gene coordinates and variant records.

Table 1. Comparation of TGDD and Other Database

Item Quantity
TGDD CIViC OncoKB

gene 391 611 865
molecular profile 2686 4587 7794

cancer type 525 397 139
drugs 5322 536 139

chromesome NO. 5969 unrecorded unrecorded
gene coordinates on the

chromosome 8109 unrecorded unrecorded

variant_types 64 3742 unrecorded
HGVS descriptions 6522 unrecorded none

Database Access and Usage
The TGDD database is designed to facilitate medication selec
tion based on the individual molecular characteristics, thereb
y optimizing drug efficacy and reducing adverse reactions. Us
ers can access the database via the official website (http://tg
ddb.omics.henbio.com), which offers detailed information an
d usage instructions. The website features a user-friendly int
erface with four main sections: Home, Search, Tutorial, and C
ontact Us. These sections allow users to understand the data
base content, retrieve the necessary data efficiently, and rec
eive relevant guidance and technical support.

Home Page Overview
The Home page of the TGDD database is designed with
simplicity, providing an overview that helps users quickly
grasp the core functionalities of the database (as shown
in Figure 1).

Figure 1. Screenshot of the Home Page

http://tgddb.omics.henbio.com/
http://tgddb.omics.henbio.com/
https://www.icelljoural.com/index.php/iCell/article/download/3/2/75?inline=1
https://www.icelljournal.com/index.php/iCell/issue/view/2
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Search Page Overview and Demonstration
The Search page serves as the core functional module of
TGDD, allowing users to retrieve data by entering keywor
ds such as genes, molecular features, tumor types, or dru
gs. Search results are presented in a detailed tabular for
mat, including various information fields like genes, mole
cular features, tumor types, drugs, evidence support, dat
abase names, chromosome numbers, mutation coordinat
es, reference sequences, variant types, and HGVS descrip
tions (as shown in Figure 2).

Figure 2: Screenshot of the Search Page

To illustrate the functionality of the Search page, this arti
cle uses Melanoma as an example to demonstrate the se
arch operation. When users enter "Melanoma" into the s
earch box and click the search icon, TGDD returns all dat
a related to Melanoma, presented in a table. This table li
sts detailed genetic mutation information associated wit
h Melanoma, such as the BRAF V600E mutation detected
in a case of Melanoma. This mutation is located at positi
on 140453136 on chromosome 7, affecting the coding of
the B-Raf protein, with a variant sequence of NM_00433
3.4:c.1799T>A (as shown in Figures 3). Further informatio
n about this variant can be found in the literature with a
PubMed ID of 28891408. If specific mutation coordinates
are not available from the source database or Clinvar da
tabase, the corresponding cells in the table will be left bl

ank.

Figure 3. Screenshot of the page showing the results obtain
ed after searching with the keyword "melanoma."

Tutorial Page Overview

To help users effectively utilize TGDD, the Tutorial page o
ffers comprehensive guidance divided into three sections:
About, Usage, and FAQ.
About Section: This section provides a detailed introducti
on to TGDD, including its construction philosophy, resear
ch objectives, and data sources. It helps users understan
d the background and design intentions of the database (
as shown in Figure 4(a)).
Usage Section: This section explains the design and usage
of various TGDD pages, including Home, Search, Tutorial,
and Contact sections. It also outlines the terms of use an
d key considerations to ensure proper utilization of the d
atabase (as shown in Figure 4(b)).
FAQ Section: This section addresses common questions u
sers might encounter, such as how to perform data queri
es and what information is included in the database. It h
elps users make better use of TGDD(as shown in Figure 4
(c)).

Figure 4. Screenshot of the Tutorial Page. Figures a, b, and c correspo
nd to the About, Usage, and FAQ sections, respectively.

Contact Us Page Overview
TGDD values user feedback and has established a Contac
t Us page for this purpose. Users can use this page to rea
ch the database administrators via email, allowing them t
o submit questions, suggestions, or feedback. This submi
t helps us continually optimize and enhance TGDD’s funct
ionality and services.

https://www.icelljoural.com/index.php/iCell/article/download/3/2/75?inline=1
https://www.icelljoural.com/index.php/iCell/article/download/3/2/75?inline=1
https://www.icelljoural.com/index.php/iCell/article/download/3/2/75?inline=1
https://www.icelljoural.com/index.php/iCell/article/download/3/2/75?inline=1
https://www.icelljoural.com/index.php/iCell/article/download/3/2/75?inline=1
https://www.icelljoural.com/index.php/iCell/article/download/3/2/75?inline=1
https://www.icelljournal.com/index.php/iCell/issue/view/2
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Discussion and Future Directions
With the rapid growth of tumor-related data, managing a
nd utilizing this information effectively has become a sig
nificant challenge. TGDD addresses this challenge by isol
ating information on precision treatment plans from num
erous complex tumor knowledge bases, providing an effi
cient query pathway. It offers convenience for users who
need quick access to precision treatment plans. Addition
ally, by integrating data from multiple sources, it offers b
roader and more comprehensive advantages for drug scr
eening compared to single databases.
Nevertheless, TGDD has limitations. It does not cover all
available data, as it focuses on just four key elements, le
ading to some exclusion of information. Additionally, the
database struggles with integrating different naming con
ventions for the same gene across various sources, which
creates inconsistencies (e.g., the same gene segment rec
orded under different names). Moreover, manual data su
pplementation risks information loss and adds complexit
y to ongoing maintenance.
Future work on TGDD will address these issues by: expan
ding data sources to reduce information silos, optimizing
data integration to standardize gene naming, establishin
g a standardized evaluation system for treatment plans t
o enhance data reliability, and improving system functio
nality through regular updates and maintenance. These i
mprovements aim to enhance TGDD's value in precision
medicine and advance tumor treatment research.
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