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ADVANCES IN SYSTEMS BIOLOGY: A
COMPREHENSIVE LITERATURE REVIEW

INTRODUCTION

Through the integration of computational, experimental, and theoretical
biology has completely changed our understanding of complex biological :
to give a thorough overview of recent developments in systems biology.
concentrate on important topics such drug discovery, multi-omics int

modeling, and future directions. This review aims to illustrate the adv .
understanding of biological networks and their implications for human |
synthesising data from current research papers.

The process of systems biology research
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ADVANCES IN SYSTEMS BIOLOGY: A
COMPREHENSIVE LITERATURE REVIEV

INTRODUCTION

Through the integration of computational, experimental, and thy
systems biology has completely changed our undomndlng of’
systems. In order to give a thorough overview of recent developme
biology, this review will concentrate on important topics m;q' ;
omics integration, computational modeling, and fum'fu- tiore
illustrate the advances achieved in our understar :

their implications for human health by synthesis _ m cL
papers.

The process of systems biology r _.
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Recent Developments : Systems biology relies heavily on co _
because it offers quantitative frameworks for comprehending the dynamics of
biological networks. Advancements in this field have resulted in the improvem
current modeling methods and the Introduction of new strategles to addres
biological complexity.

The creation of hybrid models, which combine several modeling paradig
agent-based modeling, Boolean logic, and differential equations, h 10
breakthrough. For example, a study by Smith et al. (2020) showed ho
capture both discrete and continuous elements of gene rqmuen
merging Boolean network models with continuous differential equatic
precise predictions of cellular function in response to external sti
possible by this hybrid technique.

INTEGRATION OF MULTI-OMICS DA
UNDERSTANDING

Combining information from different omics data will give us a complete
understanding of biological systems. Recent research
merging genomics, transcriptomics, proteomics, metab:
data to elucidate the intricacies of cellular processes..

OR SYSTEMS

In a study by Zhang et al. (2020), the molecular patr
cancer were clarified through the application of
combination of gene expression patterns, n
alterations, the researchers weraib‘.lé" pi
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new targets for pharmaceuticals, repurpose current medications, an
therapeutic treatments,

A recent study by Wang et al. (2020) serves as an example of M\\f

's used in drug discovery. Through the use of virtual screening, ¢ dock
and network pharmacology, the researchers were able to find m Jhibitor
crucial signaling pathway linked to neurodegenerative ill haet

the discovered chemicals was later validated through experimentation,
value of systems biology methods in the discovery of potential treatr

CHALLENGES AND FUTURE DIRECTIONS IN SYSTEMS BIOL

Syslems biology research has made great strides, but there
obstacles that need to be overcome before it can reach its
integration of various data formats and the creation of reliable
faithfully represent biological complexity provide a significant
Furthermore, experimental validation of computer predictions ¢
bottleneck in systems biology research.

Future prospects for systems biology research include dev
for customized medicine, integrating multi-scale mode

translating research findings into clinical settin
single-cell omics, and other emerging techn
systems biology research and open up new av
systems.

NCL
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human health outcomes by embracing emerging technology and interc
collaboration.
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AlM: . E -
To Learn the basics of computer vision by lwlylnnt

detection to video of turtles crawling towards the sea,

OBJECTIVE:

Image Processing Techniques

Object Recognition and Classification
Image Segmentation

Feature Extraction and Detection

APPLICATION:

Computer vision techniques are applied in blomdﬂc
as face recognition, iris recognition, ﬂngerprfnt recogr
Biometric systems are used for access co :
verification in security applications.

Computer vismn techniques are appllad in modl

Medical imaging modalities such as )(-ray. MRI CT, mdu ras
vision algorithms for image analysis and interpretation.

o P g ]
nical ;:1,'1}_ 'ar

Computer vision techniques are widely used in surveillance

tasks such as activity recognition, object detection,
behavior detection. Surveillance ayatoms eun ho
public spaces, airports, banks, and other hi .
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e The machine automatically detected the active pores and collected data fr
them during the sequencing run,

. Sequence:

e The duration of the sequencing run can vary depending on factors such as
desired read depth, the complexity of the sample, and the lequm
platform used. In this case, the sequencing run lasted approximately 16
hours.

During this time, the nanopore sequencing machine continuously monitors
the flow cell, collecting sequencing data from the active nanopores as DNA
or RNA molecules pass through them.

Sequencing machine
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