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We Understand Pains Better than Anyone else!

LIMITED CAPACITY

Small bioinformatics and data science teams often 
lack the capacity to handle large sample sizes and 
complex studies effectively. This limitation arises due 
to resource constraints, including limited 
computational power, storage capacity, and 
expertise. Insufficient capacity can lead to delays in 
the analysis process, impeding research progress and 
potentially affecting patient care in clinical settings.

HIGH COSTS

Outsourcing sequencing data analysis to external 
platforms or service providers may seem like a 
solution to scalability issues, but it often comes with 
substantial costs. The expense of these services can 
quickly accumulate, especially for projects involving 
large datasets or complex analyses.

Maintaining in-house bioinformatics and data 
science teams, while preferable for smaller projects, 
can also be financially burdensome, requiring 
ongoing investments in infrastructure, software, and 
skilled personnel.

SLOW TURNAROUND TIMES

Researchers often face long turnaround times for the 
analysis of RNA sequencing data. The computational 
complexity involved in processing and analyzing large 
datasets, combined with suboptimal algorithms or 
software, contributes to delays in obtaining results.
Slow turnaround times hamper the pace of research 
and hinder timely decision-making for further 
experimental design or downstream analysis.

TECHNICAL CHALLENGES

Lack of access to cutting-edge bioinformatics tools, 
computational resources, and domain-specific 
knowledge can impede progress in exploring 
complex biological questions and hinder the 
discovery of novel insights.

MAPPING DRUGS AND TARGETS FOR DRUG 
DISCOVERY AND REPURPOSING

Efficiently mapping drugs to their respective targets 
is a significant challenge in drug discovery and 
repurposing applications. Identifying potential drug 
candidates and understanding their mechanisms of 
action require comprehensive and accurate analysis 
of sequencing data.

LACK OF DATA INTEGRITY

Researchers face difficulties in maintaining data 
integrity throughout the analysis pipeline. Issues 
such as data corruption, inaccurate quality control 
measures, or inconsistent data preprocessing can 
compromise the reliability of the results. 

The absence of robust mechanisms to ensure data 
integrity leads to doubts about the accuracy and 
reproducibility of findings, hindering the 
advancement of research.

LIMITED SCALABILITY

Traditional sequencing data analysis approaches 
struggle to handle the ever-increasing volumes of 
RNA sequencing data generated in modern genomic 
studies.

Lack of scalability prevents researchers from 
effectively analyzing large-scale datasets, restricting 
their ability to uncover meaningful patterns or trends 
hidden within the data.

The complex nature of sequencing data poses 
challenges in interpreting the results in a meaningful 
way. Researchers struggle to extract actionable 
insights or gain a comprehensive understanding of 
the underlying biological mechanisms.

Limited interpretability reduces the value of research 
findings and impedes efforts to translate them into 
practical applications or discoveries.
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The RNA sequencing data analytics platform offered 
by Rayca Precision provides a wide range of advanced 
features and functionalities tailored to meet the 
specific needs of researchers working with RNA 
sequencing data. Here is an in-depth overview of the 
platform's key features and the associated benefits:

COMPREHENSIVE ANALYSIS CAPABILITIES

The platform encompasses a comprehensive suite of 
analysis tools, including mapping, reference genome 
alignment, quality control, gene annotation, gene 
clustering, and basic gene expression profiling. 
Researchers can perform all necessary bioinformatics 
analyses within a single platform, eliminating the 
need for multiple tools and streamlining the analysis 
workflow.

STUDY DESIGN CUSTOMIZATION

The platform allows researchers to customize their 
study designs based on specific experimental 
conditions, such as dose-response experiments or 
treatment experiments. Researchers can indirectly 
generate dose-response curves, identify optimal 
dose ranges, and uncover differentially expressed 
genes and pathways associated with specific 
treatment conditions, providing valuable insights 
into underlying mechanisms.

SCALABILITY AND FLEXIBILITY

The platform is highly scalable and flexible, 
accommodating a wide range of experimental 
designs and conditions, including time course 
experiments, dose controls, treatment controls, and 
different genotypes. Researchers can analyze large-
scale datasets efficiently, enabling faster data 
processing and analysis, while maintaining accuracy 
and reproducibility.

SUBMISSION-READY INTERACTIVE REPORTS

The platform generates submission-ready interactive 
reports by seamlessly integrating raw sequencing 
data and study design sheets. Researchers can easily 
communicate their findings to colleagues, 
collaborators, or regulatory bodies, saving time and 
effort in preparing comprehensive reports.

FUNCTIONAL AND PATHWAY ANALYSIS

The platform provides insights into molecular 
function, biological processes, and cellular 
components through gene ontology analysis. 
Researchers can gain a deeper understanding of the 
functional implications of gene expression patterns, 
aiding in the interpretation of results and the 
formulation of hypotheses.

PATHWAY ENRICHMENT ANALYSIS

The platform offers pathway enrichment analysis, 
including univesal enrichment, REACTOME pathway 
enrichment analysis, KEGG pathway enrichment 
analysis, disease gene network enrichment, and 
disease ontology semantic enrichment. Researchers 
can identify key pathways and biological processes 
associated with differentially expressed genes, 
enabling them to unravel complex biological 
mechanisms underlying their research questions.

DRUG TARGET MAPPING

The platform has the capability to match drugs to 
targets from a vast library of over 2 million 
compounds. Researchers can gain valuable insights 
for drug discovery, drug repurposing, and novel drug 
target identification. 

Key Features and Benefits
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OVERVIEW

Leveraging advanced bioinformatics algorithms and 
cutting-edge analysis tools, our platform empowers 
researchers and scientists to extract valuable insights 
from their data, accelerating discoveries and 
enhancing research outcomes.

KEY FEATURES

GENE EXPRESSION ANALYSIS

A. Differential gene expression analysis to identify 
genes with altered expression patterns.

B. Universal enrichment analysis for a 
comprehensive understanding of gene functions.

C. Enrichment analysis by biological process, 
cellular component, and molecular function.

FUSION GENE ANALYSIS

A. Detection and characterization of fusion events 
from RNA-Seq data.

B. Assessment of fusion transcript expression 
levels.

C. Exploration of fusion-driven mechanisms in 
various research fields.

D. Fusion protein sequence and folding prediction

PATHWAY ANALYSIS AND FUNCTIONAL 
ANNOTATION

A. KEGG and REACTOME enrichment analysis for 
pathway-level insights.

B. Identification of dysregulated pathways 
associated with diseases.

C. Molecular function and biological process 
annotations for functional interpretation.

INTEGRATION WITH EXTERNAL DATASETS

A. Seamless integration with public or proprietary 
datasets for enhanced analysis.

B. Cross-referencing of results with external 
resources for validation and comparison.

C. Comprehensive insights through a unified 
analysis platform.

BENEFITS

ACCELERATED DATA ANALYSIS

A. Advanced algorithms and parallel processing 
capabilities enable rapid analysis of large-scale 
RNA-Seq datasets.

B. Streamlined workflows and automation reduce 
analysis time, enhancing research efficiency.

IMPROVED ACCURACY AND REPRODUCIBILITY

A. Robust quality control metrics and rigorous 
statistical analyses ensure reliable and 
reproducible results.

B. Standardized pipelines and optimized protocols 
minimize experimental variations.

SCALABILITY AND FLEXIBILITY

A. Designed to handle diverse experimental designs 
and study sizes.

B. Scalable infrastructure allows seamless scaling 
up for increased data volumes and 
computational demands.

COMPREHENSIVE INSIGHTS

A. Integration of gene expression, pathway 
analysis, fusion gene analysis enables a holistic 
understanding of complex biological processes.

B. Enrichment analysis provides functional 
annotations and contextualizes gene expression 
changes.

VALUABLE DRUG DISCOVERY AND 
REPURPOSING INSIGHTS

A. Matching of drugs to targets from a vast 
database of compounds.

B. Monitoring of treatment response and 
identification of mechanisms of action for drug 
discovery research.

Technical Specifications: RNA-Seq Data Analytics Platform
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The RSA2™ platform from Rayca Precision is 
designed to address these pain points by 
providing a cost-effective solution for projects 
of any size, with the fastest turnaround times 
and the lowest costs even at large scales. The 
platform takes raw sequencing data and study 
design sheets and performs all required 
bioinformatics analyses using built-in 
intelligence. The final result is an interactive, 
submission-ready report that can be used in 
clinical research, clinical decision-making, and 
drug discovery.

RSA2™

In-House Bioinformatics

Other Platforms and Vendors

By eliminating the need for specialized technical 
expertise and infrastructure, the RSA2™ platform 
enables smaller teams and institutions to 
perform complex analyses and generate 
actionable insights quickly and efficiently. This 
can accelerate research progress and improve 
research outcomes.

The RSA2™ platform from Rayca Precision is a 
highly scalable and flexible solution that can be 
tailored to a wide range of experimental designs 
and conditions. Whether you are conducting 
time course experiments, dose controls, 
treatment controls, or studying different 
genotypes, the RSA2™ platform has the flexibility 
and adaptability to meet your needs.

One of the key advantages of the RSA2™ 
platform is its ability to handle large sample sizes 
and complex study designs. Whether you are 
working with a small cohort of patients or a large 
population-based study, the platform can scale 
to accommodate your needs, providing fast, 
accurate, and reliable results regardless of the 
size of your dataset.

Enhanced Productivity 
In Your Research: Time, 
Cost, Effort

Seamless, Unlimited 
Scalability and Flexibility
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The platform also offers a range of advanced features and capabilities that can be tailored to meet the 
specific needs of your study. For example, if you are conducting dose-response experiments, the platform 
can generate dose-response curves and identify optimal dose ranges for your experimental conditions. 
Similarly, if you are conducting treatment experiments, the platform can identify differentially expressed 
genes and pathways that are associated with your treatment conditions, helping you to better understand 
the underlying mechanisms of your treatment. 

Overall, the RSA2™ platform from Rayca Precision is a highly scalable and flexible solution that can be 
adapted to a wide range of experimental designs and conditions. Whether you are conducting time course 
experiments, dose controls, treatment controls, or studying different genotypes, the platform can provide 
fast, accurate, and reliable results, enabling you to make more informed decisions and achieve better 
outcomes in your research or clinical practice.

The RSA2™ platform from Rayca Precision is a 
comprehensive and complete package that offers 
a wide range of analysis capabilities to meet the 
needs of clinical researchers, scientists, and 
medical professionals. The platform is designed to 
take raw sequencing data and study design 
sheets, and perform all the necessary 
bioinformatics analysis to generate a submission-
ready interactive report.

The RSA2™ platform includes a range of analysis 
tools and features, including mapping, reference 
genome alignment, quality control, variant calling, 
gene annotation, gene clustering, and basic gene 
expression profiling. The platform also provides 
insights into molecular function, biological-

-processes, and cellular components, as well as 
universal enrichment, cancer gene network 
enrichment. REACTOME pathway enrichment 
analysis, KEGG pathway enrichment analysis, 
disease gene network enrichment, and disease 
ontology semantic enrichment.

One of the key advantages of the RSA2™ platform 
is its ability to match drugs to targets from over 2 
million compounds, providing valuable insights for 
drug discovery research, drug repurposing, and 
novel drug target identification. The platform can 
also monitor treatment response and identify the 
mechanism of action of treatments, providing 
important insights that can be used in clinical trial 
and clinical research settings.

All-In-One

Communicate your Results Intuitively
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INTRODUCTION

Cardiovascular diseases (CVDs) are a major global 
health concern. To understand their complex 
molecular mechanisms, comprehensive research is 
needed. However, analyzing RNA sequencing 
(RNA-Seq) data in cardiovascular research presents 
unique challenges. Our platform provides 
advanced analysis tools and insights to overcome 
these obstacles, offering a powerful solution for 
researchers. It enables the generation of critical 
insights and addresses key challenges in 
cardiovascular research.

CHALLENGES IN INTERPRETING RNA-SEQ 
DATA IN CARDIOVASCULAR RESEARCH

IDENTIFICATION OF DIFFERENTIALLY EXPRESSED 
GENES

RNA-Seq data analysis involves identifying genes 
that exhibit altered expression patterns in 
cardiovascular disease conditions compared to 
healthy controls. This task requires robust 
statistical algorithms and methods to overcome 
noise and variability inherent in sequencing data.

PATHWAY ANALYSIS AND FUNCTIONAL 
INTERPRETATION

Understanding the biological processes, cellular 
components, and molecular functions impacted by 
dysregulated genes is crucial in cardiovascular 
research. However, comprehensive pathway 
analysis and functional interpretation of RNA-Seq 
data can be challenging due to the complexity and 
interconnectedness of cardiovascular pathways.

GENE FUSION ANALYSIS

Gene fusions play a significant role in several 
cancers, including certain cardiovascular 
malignancies. Identifying gene fusion events from 
RNA-Seq data requires specialized algorithms and 
tools to detect abnormal gene fusion transcripts, 
which can be challenging due to the presence of 
sequencing artifacts and complex fusion events.

APPLICATION OF THE PLATFORM'S ANALYSIS 
FEATURES

ANALYSIS OF GENE EXPRESSION

The platform enables researchers to analyze gene 
expression changes in cardiovascular diseases, 
identifying altered genes. It offers enrichment 
analysis for molecular mechanisms in CVD, including 
univesal and specific enrichments for biological 
processes, cellular components, and molecular 
functions.

DISEASE GENE NETWORK AND ONTOLOGY 
ENRICHMENT

The platform helps researchers study gene-gene 
interactions and identify key regulators in 
cardiovascular diseases. It links dysregulated genes 
to specific disease subtypes using disease ontology 
semantic enrichment, providing insights into their 
functional implications.

KEGG AND REACTOME ENRICHMENT

The platform offers pathway enrichment analysis 
(KEGG and REACTOME) for cardiovascular diseases. It 
integrates RNA-Seq data with pathway analysis to 
identify dysregulated pathways and potential 
therapeutic targets.

DRUG-TARGET MATCHING

The platform helps researchers find potential drugs 
for treating cardiovascular disease by matching drugs 
to specific targets. It maps dysregulated genes to 
known drug targets and suggests repurposing 
opportunities or new targets for drug development.

GENE FUSION ANALYSIS

The platform provides gene fusion analysis tools for 
identifying fusion events in RNA-Seq data. 
Researchers can detect abnormal fusion transcripts, 
measure fusion gene expression, and study their 
implications in cardiovascular diseases and fusion-
driven malignancies.

Use Case Scenario 1: Unraveling Cardiovascular Disease 
Mechanisms through RNA-Seq Data Analysis
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INTRODUCTION

Immuno-Oncology research seeks to utilize the 
immune system against cancer. RNA sequencing 
(RNA-Seq) data analysis is vital for understanding the 
interaction between tumor cells and the immune 
system. However, interpreting RNA-Seq data in 
Immuno-Oncology research is challenging, 
necessitating advanced analysis tools for valuable 
insights. Our platform provides a comprehensive 
solution for analyzing RNA-Seq data in Immuno-
Oncology research, enabling researchers to 
overcome obstacles and advance cancer 
immunotherapy.

IMMUNE CELL CHARACTERIZATION

Immuno-Oncology research involves studying the 
intricate interactions between tumor cells and the 
immune system. Accurately characterizing immune 
cell populations and their gene expression profiles 
from RNA-Seq data can be complex due to the 
heterogeneity and dynamic nature of the tumor 
microenvironment.

IDENTIFICATION OF IMMUNE-RELATED 
BIOMARKER

Identifying immune-related genes and pathways 
linked to tumor response and patient outcomes is 
crucial for targeted immunotherapy development. 
Yet, distinguishing relevant biomarkers from RNA-
Seq data is challenging due to numerous genes and 
confounding factors.

APPLICATION OF THE PLATFORM'S ANALYSIS 
FEATURES

ANALYSIS OF GENE EXPRESSION

The platform facilitates differential gene expression 
analysis, enabling researchers to identify immune-
related genes differentially expressed in the tumor 
microenvironment.
Researchers can leverage enrichment analyses, 
including univesal enrichment, biological process 
enrichment, cellular component enrichment, and 
molecular function enrichment, to unravel the 
functional implications of immune-related gene 
expression changes.

BIOMARKER DISCOVERY

The platform offers tools for identifying immune-
related biomarkers associated with clinical outcomes 
and treatment response. Through differential 
expression analysis and statistical modeling, 
researchers can uncover potential biomarkers that can 
guide the development of personalized 
immunotherapies.

Use Case Scenario 2: Accelerating Immuno-Oncology Research 
through RNA-Seq Data Analysis
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FUSION GENE ANALYSIS & MECHANISTIC 
EXPLORATION

One of RSA2™ pioneering features is its ability to detect and characterize fusion events from RNA-Seq data. 
This functionality allows for the identification of fusion transcripts and their potential implications in disease 
mechanism. Moreover, the platform goes beyond detection by predicting the protein folding of the resultant 
fusion proteins. This cutting-edge analysis provides crucial information for understanding underlying 
mechanisms, discovering new therapeutic targets, and developing innovative treatment strategies, opening 
new avenues in research.

Reference: Google DeepMind



INTRODUCTION

Neurodegenerative diseases, including Alzheimer's 
disease, pose significant challenges in 
understanding their complex molecular 
mechanisms. RNA sequencing (RNA-Seq) data 
analysis plays a crucial role in uncovering key 
molecular changes and potential therapeutic 
targets. However, interpreting RNA-Seq data in 
neurology research presents unique challenges, 
requiring advanced analysis tools to extract 
meaningful insights. Our platform offers a 
comprehensive solution for analyzing RNA-Seq 
data in neurology and Alzheimer's research, 
enabling researchers to address these challenges 
and advance our understanding of 
neurodegenerative diseases.

CHALLENGES IN INTERPRETING RNA-SEQ 
DATA IN NEUROLOGY AND ALZHEIMER'S 
RESEARCH

IDENTIFICATION OF DYSREGULATED GENES

Neurodegenerative diseases are characterized by 
intricate changes in gene expression profiles. 
Identifying dysregulated genes from RNA-Seq data 
in the context of complex neurological processes 
can be challenging due to the presence of various 
cell types and inherent variability.

PATHWAY ANALYSIS AND FUNCTIONAL 
INTERPRETATION

Understanding the biological pathways and 
molecular functions impacted by dysregulated 
genes is crucial in neurology research. However, 
extracting meaningful insights from complex 
pathway networks and functional annotations can 
be daunting, requiring specialized analysis tools.

APPLICATION OF THE PLATFORM'S ANALYSIS 
FEATURES

ANALYSIS OF GENE EXPRESSION

The platform enables researchers to perform 
differential gene expression analysis, identifying 
genes with altered expression patterns in 
neurodegenerative diseases. Leveraging 
enrichment analysis features, including univesal 
enrichment, biological process enrichment, cellular 
component enrichment, and molecular function 
enrichment, researchers can gain insights into the 
functional implications of dysregulated genes in 
the context of neurodegenerative processes.

PATHWAY ANALYSIS AND FUNCTIONAL 
ANNOTATION

The platform provides advanced pathway analysis 
tools, such as KEGG and REACTOME enrichment, 
allowing researchers to identify dysregulated 
pathways associated with neurodegenerative 
diseases. By integrating RNA-Seq data with 
pathway analysis, researchers can unravel the 
underlying molecular mechanisms, identify 
potential therapeutic targets, and gain insights into 
disease progression.

GENE FUSION ANALYSIS

The platform offers gene fusion analysis 
capabilities, enabling researchers to identify fusion 
events and aberrant fusion transcripts from RNA-
Seq data. Researchers can explore the potential 
involvement of gene fusions in neurodegenerative 
diseases, including Alzheimer's disease, providing 
insights into novel molecular mechanisms and 
potential therapeutic targets.

Use Case Scenario 3: Unraveling the Molecular Landscape of 
Neurodegenerative Diseases through RNA-Seq Data Analysis
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Security and Compliance

At Rayca Precision, we prioritize the security and 
privacy of our customers' data. We have implemented 
robust security measures and adhere to stringent 
compliance standards to ensure the protection and 
integrity of the information entrusted to us.

Security Measures:

A. We employ industry-leading security practices to 
safeguard our platform and infrastructure against 
unauthorized access, data breaches, and cyber 
threats.

B. Our platform is hosted on secure servers with 
stringent access controls and physical security 
measures in place.

C. We utilize encryption techniques to protect data 
both in transit and at rest, ensuring that sensitive 
information remains confidential.

D. Regular security audits and vulnerability 
assessments are conducted to identify and 
address any potential risks or vulnerabilities 
promptly.

E. Our team of dedicated security professionals 
continuously monitor our systems and promptly 
respond to any security incidents or breaches.

Data Privacy Protocols:

We are committed to maintaining the privacy of our 
customers' data and strictly adhere to applicable data 
protection laws and regulations.

Our platforms are designed with privacy in mind, 
ensuring that personally identifiable information (PII) 
is handled in a secure and responsible manner.

We implement strict access controls and role-based 
permissions to ensure that data is only accessible to 
authorized individuals who require it for legitimate 
purposes.

We provide transparency regarding the collection, 
storage, and usage of data, offering clear privacy 
policies and obtaining appropriate consent where 
necessary.

Customer data is stored securely and retained only for 
the necessary duration as defined by applicable laws 
or customer agreements.

COMPLIANCE STANDARDS

Our platform is designed to meet the requirements of 
various compliance standards and regulations, 
including but not limited to GDPR (General Data 
Protection Regulation) and HIPAA (Health Insurance 
Portability and Accountability Act).

We have implemented measures to ensure that data 
processing activities align with the principles and 
obligations outlined in these regulations.

Our servers and infrastructure are regularly monitored 
to validate compliance and maintain the necessary 
attestations.

It is important to note that while we implement robust 
security measures and adhere to compliance 
standards, data security is a shared responsibility. 

We encourage our customers to also take necessary 
precautions when accessing and utilizing our platform, 
such as maintaining strong passwords, regularly 
updating their systems, and employing secure network 
connections.

At Rayca Precision, we are committed to continuously 
enhancing our security practices and keeping pace with 
evolving security threats and compliance requirements. 
Your trust and the protection of your data are of 
utmost importance to us.
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