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ABSTRACT:  

This research explores the potential association between the intronic single nucleotide variant 

rs749292 in the CYP19A1 gene and the induction of cytotoxicity in the context of female genetic 

disorders. The overall analysis combining both stages demonstrates a significant deviation from 

Hardy-Weinberg equilibrium, ANOVA, and chi-square tests. Through an exploration of observed and 

expected frequencies of genotypes (GG, GA, AA) at different stages, along with a comprehensive 

analysis of chi-square values and determination of allele frequencies, we aim to elucidate the role of 

this specific variant in contributing to cellular stress and its implications for affected individuals. 

 

1. Introduction 

Within the intricate tapestry of genetic disorders, a 

focused inquiry into the CYP19A1 gene and its intronic 

variant, rs749292, has revealed a compelling link 

between intronic single nucleotide variants (iSNVs) and 

cytotoxicity, particularly in females.(1–3)The CYP19A1 

gene, responsible for encoding the aromatase enzyme 

crucial in estrogen biosynthesis, emerges as a subject of 

heightened interest due to its role in hormonal regulation 

and potential implications for genetic disorders.(4) 

Intronic SNPs influence RNA alternative splicing, 

genomic imprinting, regulate gene expression through 

lncRNAs, enhancers of transcription, chromatin looping, 

program of cell death and premature stop codon.(5) 

Hyperandrogenism, characterized by elevated androgen 

levels in females, affects 5-10% of women of 

reproductive age. 80% of cases are linked to PCOS, (6–

8) while around 15% remain unassociated (idiopathic 

hyperandrogenism). During adolescence, stress and 

lifestyle factors can disrupt hypothalamic function, 

potentially leading to secondary amenorrhea.(9–13) 

Cytochrome P450 19A1 (CYP19A1), also known as 

aromatase, is an enzyme involved in the biosynthesis of 

estrogen. It plays a crucial role in converting androgens 

(such as testosterone) into estrogens (such as estradiol) 

in various tissues, including the ovaries (14,15) , 

placenta, and adipose tissue.(16–18) CYP19A1 is 

particularly significant in the regulation of hormonal 

balance, reproductive processes, and the development of 

secondary sexual characteristics.(19–21) Investigating 

genetic factors (SNPs in CYP19A1 and PGR) in 

gigantomastia for improved management and treatment 

strategies(22,23)  ROS production in mitochondria stems 

from electron transport system dysregulation, impacting 

cellular redox balance and oxidative stress.(24–27)  

This research seeks to delve into the nuanced interplay 

between the intronic variant rs749292 within CYP19A1 

and the induction of cytotoxic effects, offering a 

comprehensive exploration of this intricate relationship. 

As we navigate through the background on CYP19A1, 

highlighting its role in hormonal balance and the 

significance of rs749292, the study aims to shed light on 

the prevalence of cytotoxicity in female genetic 

disorders. Our primary objective is to unravel the 

mechanisms through which intronic single nucleotide 

variants, with a specific emphasis on rs749292 in the 

CYP19A1 gene, contribute to cytotoxicity in females.        

By analyzing a diverse set of individuals with varying 

genotypes, ages, and ethnic backgrounds, we endeavour 

to provide a comprehensive understanding of the link 

between genetic anomalies in CYP19A1 and the 

observed cytotoxic effects. Anticipating that this 

research will not only deepen our understanding of the 

intricate relationship between intronic variants in the 

CYP19A1 gene and cytotoxicity but also cover the way 

for potential therapeutic interventions, the study aims to 
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identify specific pathways through which these genetic 

variations induce cytotoxic effects. 

In subsequent sections, we will detail the methodology 

employed for genetic profiling, the categorization of 

reproductive stages, and the statistical analyses, offering 

a thorough exploration of the complex landscape 

surrounding intronic single nucleotide variants, 

particularly focusing on rs749292 in the CYP19A1 gene, 

and their role in inducing cytotoxicity in female genetic 

disorders. 

2. Methods 

The blood samples, collected from 60 young female 

across two age groups (15 to 44 and 45 to 55), undergo 

meticulous processing using established laboratory 

procedures. Advanced genomic techniques, including 

polymerase chain reaction (PCR) amplification followed 

by sequencing, genotyping arrays, or other high-

throughput sequencing technologies, are employed to 

ensure the precision and dependability of the results. 

These methodologies enable a detailed analysis of 

genetic variations within the CYP19A1 gene at the 

rs749292 locus, furnishing valuable insights into the 

genetic profiles of the study participants. 

Categorization of Reproductive Stages: Participants are 

categorized into different reproductive stages based on 

their age and hormonal profiles. Stages included the 

reproductive life span and menopause, with specific 

attention to potential transitions. 

Calculation of Observed Percentages and Expected 

Values: The observed percentages of each CYP19A1 

rs749292 genotype are calculated for distinct 

reproductive stages and menopause. Expected values are 

determined based on established genetic frequencies and 

Hardy-Weinberg equilibrium assumptions. 

Statistical Analysis: Chi-square tests are performed to 

assess the significance of any observed deviations from 

the expected genotype frequencies. The overall analysis 

combined both stages to demonstrate deviations from 

Hardy-Weinberg equilibrium, ANOVA, and chi-square 

tests. The analyses are conducted separately for different 

reproductive stages and menopause to capture stage-

specific variations. 

 

 

3. Results 

Table1.The frequency of alleles and genotypes of the 

CYP19A1 polymorphism in women with reproductive 

stages. 

Reproducti

ve Life Spin 

& 

Menopause 

Genotyp

e 

Observe

d 
(%) 

Expecte

d 

Common 

Homozygote

s (Genotype) GG 6 10 4.5375 

Heterozygot

es 

(Genotype) GA 21 35 23.925 

Rare 

Homozygote

s (Genotype) AA 33 55 31.5375 

chi square 0.8968 

Allele 
    

Allele 

Frequency P 33 

27.

5 0.275 

Allele 

Frequency Q 87 

72.

5 0.725 

Parameter 

CYP19

A1rs749

292 Mean ±SD p 

Reproductiv

e Life Spin 

& 

Menopause 

GG 3 ± .0 

0.025 

GA 2.38 ± 0.49 

AA 2.48 ± 0.50 

p<0.05—comparison between genotypes and the 

parameters analyzed (one-way ANOVA test); values 

normally distributed are expressed as means SD. 

Genotype Distribution: 

We observed the genotype distribution of CYP19A1 

rs749292 in our study population to be in Hardy-

Weinberg equilibrium, indicating that it is representative 

of the expected genetic distribution. The frequencies of 

the GG (common homozygotes), GA (heterozygotes), 

and AA (rare homozygotes) genotypes are 4.5375%, 

23.925%, and 31.5375%, respectively. 
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Allele Frequency: 

The allele frequencies for allele P and allele Q are found 

to be 0.275 and 0.725, respectively. These frequencies 

provide insights into the prevalence of each allele in the 

study population, which is crucial for understanding the 

genetic makeup and potential associations with 

phenotypic traits. 

Reproductive Life Span and Menopause: 

We examined the relationship between CYP19A1 

rs749292 genotypes and reproductive life span as well as 

menopause age. Our analysis revealed that individuals 

with the GG genotype had a slightly higher mean 

reproductive life span and menopause age compared to 

those with the GA and AA genotypes. The mean 

reproductive life span and menopause age for GG 

genotype carriers are 3 ± .0 years, while for GA and AA 

genotypes, it is 2.38 ± 0.49 and 2.48 ± 0.50 years, 

respectively. 

4. Discussion 

The findings from the analysis of the CYP19A1 

rs749292 polymorphism in relation to reproductive life 

span and menopause shed light on its potential role in 

influencing these important reproductive outcomes. The 

observed genotype and allele frequencies indicate a 

distribution consistent with Hardy-Weinberg 

equilibrium, suggesting that the sample is representative 

of the expected genetic distribution in the population. 

The genotype frequencies show that the rare homozygote 

genotype (AA) is more prevalent compared to the 

common homozygote (GG) and heterozygote (GA) 

genotypes. This suggests that the AA genotype may be 

associated with specific characteristics or susceptibilities 

related to reproductive life span and menopause age. 

The mean reproductive life span and menopause age 

differed slightly among the different genotypes. 

Individuals with the GG genotype exhibited a slightly 

higher mean reproductive life span and menopause age 

compared to those with the GA and AA genotypes. 

However, the differences observed are relatively small, 

and further studies with larger sample sizes are needed to 

validate these findings and determine their clinical 

significance. 

The CYP19A1 gene encodes the aromatase enzyme, 

which is involved in estrogen biosynthesis. Variations in 

the CYP19A1 gene, such as the rs749292 polymorphism, 

may affect estrogen levels and hormonal balance, 

potentially influencing reproductive processes and the 

timing of menopause. Estrogen has been implicated in 

the regulation of cellular stress responses, and alterations 

in estrogen levels due to genetic variations in CYP19A1 

may contribute to cellular stress dysregulation. 

Understanding the role of the CYP19A1 rs749292 

polymorphism in contributing to cellular stress and its 

implications for affected individuals is crucial for 

elucidating the underlying mechanisms linking genetic 

variations to reproductive health outcomes. Future 

studies should explore the functional consequences of 

this specific variant and its interactions with other genetic 

and environmental factors in modulating cellular stress 

responses and reproductive aging. 

The CYP19 gene, responsible for aromatase enzyme 

production, plays a crucial role in converting androgens 

to estrogens.(28) Altered CYP19A1 gene expression can 

impact androgen and estrogen levels, influencing ovarian 

follicle development and contributing to polycystic 

ovary phenotype. In our study, the rs700518 

polymorphism of CYP19A1 showed an association with 

Free Estradiol Index (FEI), indicating differences in 

estradiol and Sex Hormone Binding Globulin (SHGB) 

concentrations based on genotypes. Notably, the GG 

genotype exhibited higher SHGB and lower estradiol 

levels, consistent with previous research linking this 

genotype to reduced estradiol and increased acne 

severity(10) Allele G in rs749292 (CYP19A1) possibly 

raises gigantomastia risk; A allele of rs1042838 in PGR 

linked to lower WHR, hinting at endometrial cancer 

risk.(16,23,29,30) For example, a G to A substitution 

within an intronic-splicing enhancer downstream of exon 

3 in the growth hormone (GH1) gene can cause familial 

isolated GH deficiency type II (IGHD II) by suppressing 

the binding of splicing factors (31). The findings provide 

valuable insights into the molecular mechanisms of P450 

2C19, shedding light on its role in drug and steroid 

metabolism.(32, 33) 

Limitations: 

Caution is required in interpreting results due to potential 

sample size limitations and assumptions underlying chi-

square tests and ANOVA analyses. Replication studies 

and additional genetic markers may provide a more 

comprehensive understanding. 
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Conclusion: In conclusion, our study provides 

preliminary evidence of the involvement of the 

CYP19A1 rs749292 variant in reproductive aging and 

cellular stress. Further research is warranted to validate 

these findings and elucidate the underlying mechanisms 

linking genetic variations in the CYP19A1 gene to 

reproductive health outcomes. Ultimately, this 

knowledge may contribute to the development of 

personalized strategies for the prevention and 

management of reproductive disorders. 

Conflicts of Interest: The authors declare no conflict of 

interest. 
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