Abstract

Gene polymorphisms are variations in DNAsequences that occur within a population, contributing to genetic diversity
DQG LQAXHQFLQJ SKHQRINSLF IUDUV 7KLV DUILFIH H[SIRUHV IIKH INSHY RI JHQH SRINPRUSKLVPV LQFIXGLQJ VIQJIH QXFIHRILGH
polymorphisms (SNPs), insertions/deletions (indels), and copy number variations (CNVs), as well as the mechanisms
E\ ZKIFK IKH\ DULVH VXFK DV PXIDILRQV DQG QDIXUD0 VHIHFILRQ = H GLVFXVV IIKH VLIQL: FDQW LPSILFDILRQV RI IKHVH JHQHILF
YDULDILRQV IRV KXPDQ KHDOIK SDUILFXIDUN LQ GLVHDVH VXVFHSILEWLIN DQG SKDUPDFRJIHQRPLFY ZKHUH LQGLYLGXDI JHQHILF
GL HUHQFHV D HFIl GUXJ PHIDERILVP DQG UHVSRQVH $GGULRQDN\ WKH URIH RI SRINPRUSKLVPV LQ HYRIXILRQDU\ ELRIRIN LV
H[DPLQHG KLIKILIKILQJ IIKHLU LPSRUIDQFH LQ DGDSIDILRQ DQG SRSXIDILRQ G\QDPLFV SHFHQI DGYDQFHPHQIV LQ JHQRPLF
IHFKQRIRJIHV  LQFIXGLQJ QH[I JHQHUDILRQ VHTXHQFLQJ DQG JHQRPH ZIGH DVVRFLDILRQ VIXGLHV KDYH UHYRIXILRQLJHG RXU
XQGHUVIDQGLQJ RI JHQH SRINPRUSKLVPV DQG IIKHL IXQFILRQD) FRQVHTXHQFHV 7KLV DUILFIH XQGHUVFRUHV IIKH FULILFD0 URIH
RI JHQH SRINPRUSKLVPV LQ VKDSIQJ ELRIRJILFD) GLYHUVLIN DQG IIKHLU SRIHQILD) DSSILFDILRQV LQ SHUVRQDILJHG PHGLFLQH DQG

JHQHILF UHVHDUFK

Infroduction

Gene polymorphisms refer to the variations in DNA sequences
that exist among individuals within a population.  ese variations can
take many forms, including single nucleotide polymorphisms (SNPs),
insertions and deletions (indels), and larger structural changes such
as copy number variations (CNVs). Polymorphisms are crucial for
genetic diversity, which serves as the raw material for evolution and
adaptation. Understanding these genetic variations is essential not only
for elucidating the mechanisms of inheritance but also for exploring
their implications in health and disease [1].

e presence of polymorphisms can signi cantly in uence
individual susceptibility to various diseases, ranging from common
conditions like diabetes and heart disease to complex disorders such
as cancer and autoimmune diseases. Moreover, polymorphisms play
a pivotal role in pharmacogenomics, where individual genetic pro les
a ect drug metabolism, e cacy, and safety. ldentifying relevant
polymorphisms can lead to more personalized medical approaches,
allowing for tailored therapies that optimize treatment outcomes. From
an evolutionary perspective, gene polymorphisms provide insights into
population dynamics, migration patterns, and adaptive strategies. e
study of these variations helps researchers understand how populations
respond to environmental pressures, thereby shedding light on the
processes that shape biodiversity over time [2].

Recent advancements in genomic technologies, such as next-
generation sequencing (NGS) and genome-wide association
studies (GWAS), have propelled the eld of genetics forward,






