
 

 
 

The Relationship Between SREBF-1 Polymorphism with Insulin 
Resistance in Women Polycystic Ovary Syndrome 

 
Abstract  
It was reported a significant relation between 54G/C SREBF1 with diabetes. It may be a relation 
between SREBF-1 polymorphism with insulin resistant in women PCOS but this relation is 
unknown. This study was conducted to investigate the relationship between SREBF-1 
polymorphism with insulin resistant in women polycystic ovary syndrome. In this study, 200 
subjects were studied including 100 PCOS subjects (Case group) and 100 healthy subjects (control 
group). Blood samples were taken, demographic characteristics were requested and genomic DNA 
was extracted. To determine the mutations of 54G/C SREBF1, RFLP-PCR method was used. 
Following laboratory investigation, the data were investigated in SPSS software. The mutant 
frequency and its rate were determined by using SPSS software. The mutant allels rate was 
determined by analysis of variance. The genotypic frequency of GG and CC was significantly higher 
in patients than in the control group, while the frequency of heterozygosity was significantly higher 
in the control group than in the PCOS group. Allelic frequency was 78.00 for G allele and 22.00 for C 
allele in the patient group. In the healthy group, it was 75% for G allele and 25% for C allele.  The 
results showed that homozygote genotypes had higher sensitivity for higher glucose and insulin 
resistant. In conclusion, 54G/C polymorphism of SREBF-1 had significant role in PCOS and also a 
closed relation with glucose and insulin resistant. It could be stated that G/C genotype frequency 
could be considered as biomarker for detection of PCOS. 
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Introduction  
Polycystic ovary syndrome (PCOS) is a set of symptoms and diseases in which women have high 
amounts of androgens or male hormones [1]. This disease has many symptoms, including painful 
menstruation or no menstrual symptoms, acne, hairy body, skin disorders, mood problems, type 2 
diabetes, heart failure, infertility, and endometriosis cancer [2, 3]. Polycystic ovary syndrome disease 
is an autosomal dominant genetic disease with a high penetrance coefficient, but its occurrence 
varies in different women and there is a probability that 50% of the children born will have 
symptoms of the disease [4]. The negative and extensive effects of this syndrome on the physiology 
and metabolism of the body lead to a metabolic disorder with visible abnormalities such as high 
blood insulin, insulin resistance, abdominal obesity and disorders related to blood fat, which in the 
long term, its prevalence rate increases [5, 6]. Insulin resistance as an important abnormality in 
patients with polycystic ovaries is due to the connection between inflammatory and insulin 
signaling pathways [7, 8]. Insulin resistance may increase steroidogenesis and LH release in 
individuals with polycystic ovaries through hyperinsulinemia [9]. Studies have shown that 
hyperinsulinemia caused by insulin resistance and hyperandrogenism have mutual causes [10]. 
Insulin resistance, as an important abnormality in patients with polycystic ovary, is due to the 
connection between inflammatory and insulin signaling pathways [7].  
PCOS is a polygenic disease that is affected by several genes, but the genes involved in this disease 
have not been precisely identified, but the results of some studies indicate that different 
polymorphisms of the SREBF1 gene, which lead to the production of a protein linked to Regulation 
of sterol gene expression can play an important role in this disease [11]. The protein bound to the 
regulatory component of sterol gene expression is a transcription factor that binds to the gene 
sequence of the regulatory component of sterol gene expression [12]. In mammals, this protein is 
expressed by genes called transcription factor genes connected to the regulatory components of the 
sterol gene [13]. Inactive SERBs proteins bind to the nuclear envelope and endoplasmic reticulum, 
and in cells with low serum levels of sterol, enter the water-soluble N-terminal domain cleft inside 
the cell nucleus [14]. In fact, in this case, the activated SREBPs are connected to a specific region of 
the genome sequence and by affecting the upstream region of the said gene, which is responsible 
for the production of the enzyme involved in sterol production [15]. Today, several polymorphisms 
have been identified and introduced in relation to this gene, of which the C/G 54 polymorphism is 
one of the most important. It may be a relation between SREBF-1 polymorphism with insulin 
resistant in women PCOS but this relation is unknown. This study was conducted to investigate the 
relationship between SREBF-1 polymorphism with insulin resistant in women polycystic ovary 
syndrome.  
 
Materials and Methods  
This case-control study was conducted on women with PCOS referring to clinical centers in Iran 
during 2021-2023 years. To determine the appropriate number of samples for this study, the 
sample volume calculation software was used by using the coefficients e, r and z in the calculation 
formula N=Z 2 R/E 2, with a confidence interval of 95%. 150 patients with polycystic ovary 
syndrome were selected during the diagnosis. The total number of samples was 150 people for 
control and 150 people for Case. First, a consent letter was obtained from the subjects, and then 
venous blood sampling was performed, 5mL of blood was taken from each subject and poured into 
vials containing EDTA as an anticoagulant, and then the vials It was gently shaken to mix and 
prevent the formation of blood clots. Finally, the samples were stored in the freezer. Demographic 
data were collected from patients. Blood samples were used to investigate polymorphism status in 
women with PCOS. The rest was used to investigate insulin resistant with the help of specific kits. 
Blood glucose between 140mg/dL and 199mg/dL is pre-diabetes and blood glucose level of 
200mg/dL or higher is considered diabetes. To investigate insulin resistant, HOMA index was used 
and a value higher than 2.38 was considered as insulin resistant.  
To investigate polymorphism, PCR was used. The primers were including 54(G/C) polymorphism of 
SREBF-1, F: TGAGGCTCCTGTGCTACTTTGCC and 54(G/C) polymorphism of SREBF-1, R: 
GGACAGAGCTGGGAGGTGAGAAG. Final volume was 34 µL, including, Beta PCR mix (30µL), 1µL of 
forward primer, 1µL of reverse primer, 0.5µL of DNA Polymerase Taq and 1.50µL of DNA Pattern. 
After performing the PCR reactions, the resulting products were electrophoresed on 0.2% agarose 
gel, then stained and imaged. After ensuring the functionality of the PCR products, the products of 
SREBF-1 polymorphic site 54(G/C) were cut using XmnI enzyme and the mutation frequency was 



 

analyzed using the expected fragments. In the case of G nucleotide, the enzyme acts and cuts, and 
the sizes of 165 and 211 base pairs of nucleotides were observed. Therefore, the size of fragments 
in the C/C mode is 376 nucleotide base pairs, in the G/C mode, the size of the fragments was 211, 
165 and 376. The size of fragments in the GG state will be 165 and 211 base pairs of nucleotides.  
Kruskal-Wallis test was used to compare between groups. Analysis of variance method was used to 
compare the mean number of mutant alleles in the studied population. After completing the 
laboratory work, the expected and observed frequencies were calculated using the Hardy-Weinberg 
law, and entered into the SPSS software.  
 
Findings  
Demographic data  
The results showed that the mean age in the control group and the polycystic ovary syndrome 
group was 38 years. These results show that the mean age in both groups was similar. The 
minimum and maximum age in the control group was 28 and 44 years, respectively. However, in 
the minimum syndrome group, it was 29 years and the maximum was 45 years. The results showed 
that the mean body mass index in the control and syndrome groups was 28.10 and 27.56, 
respectively, with a standard deviation of 4.09 and 5.04. The minimum and maximum data in the 
control group was 21.20 and 37.65, while in the syndrome group it was 24.17 and 38.18, 
respectively. According to the deviation of the obtained criteria, it can be stated that there is no 
significant difference between the groups. 
PCR results  
Table 1 shows the results for allelic frequency in different groups. The genotypic frequency of GG 
and CC was significantly higher in patients than in the control group, while the frequency of 
heterozygosity was significantly higher in the control group than in the PCOS group. Allelic 
frequency was 78.00 for G allele and 22.00 for C allele in the patient group. In the healthy group, it 
was 75% for G allele and 25% for C allele.  
 
Table 1. Genotypic frequency of 54(G/C) SREBF-1 polymorphism in healthy group (n=100) and patient group (n=100) 
Genotypes Patient Control P-value OR C.I. 95.00% 
GG 62% 54% 0.002 0.97 0.55-1.52 
GC 32% 43% 0.001 1.05 0.69-2.10 
CC 5% 3% 0.001 0.69 0.35-1.35 
 
Glucose and insulin resistant  
We did not observe any insulin resistant and high glucose in healthy subjects. The results showed 
that homozygote genotypes had higher sensitivity for higher glucose. Thus, GG and CC are risky 
factors for higher glucose and GC is a protective genotype (Table 2). The results showed similar 
results for insulin resistant (Table 3). Insulin resistant was significantly higher in GG and CC 
compared with CC genotype.  
 
Table 2. The relation between blood glucose and frequency of 54(G/C) SREBF-1 polymorphism in patient group (n=100) 
Genotypes N % P-value 
GG 45 72%  
GC 10 30% 0.001 
CC 2 40%  
 
Table 3. The relation between insulin resistant and frequency of 54(G/C) SREBF-1 polymorphism in patient 
group (n=100) 
Genotypes N % P-value 
GG 46 74.2%  
GC 8 25% 0.001 
CC 4 80%  
 
Discussion 
Polycystic ovary syndrome is a reproductive disorder that is characterized by various symptoms. 
The cause of the disease is not well known. Several hypotheses have been proposing to explain the 
cause of this disease. The genetic disorder that supports polycystic ovary syndrome is that different 
members of the same family may have differences in this respect, but about half of the girls in the 
same family are evaluated for serum testosterone concentration. However, the presence of 



 

abnormal genes in women with polycystic ovary syndrome has been suggested, and attempts have 
been made to find the polymorphisms that cause it. The main genes involved in steroidogenesis, 
effects of steroid hormones, regulation of gonadotropin release, insulin secretion and action, and 
metabolism of adipose tissue are usually extensively evaluated [16, 17]. The results of some studies 
indicate that different polymorphisms of the SREBF1 gene, which leads to the production of a 
protein connected to the regulatory component of sterol gene expression, can play an important 
role in this disease. The protein bound to the regulatory component of sterol gene expression is a 
transcription factor that binds to the gene sequence of the regulatory component of sterol gene 
expression. In mammals, this protein is expressed by genes called transcription factor genes 
connected to the regulatory components of the sterol gene [18]. Inactive SERBs proteins bind to the 
nuclear envelope and endoplasmic reticulum, and in cells with low serum levels of sterol, to the 
water-soluble N-terminal domain cleft located inside the cell nucleus. The results of this study 
showed that there is a relationship between SREBF1 gene polymorphism and SNP 54G/C with 
polycystic ovary syndrome patients. The findings of the present study may be useful for early 
disease diagnosis and genetic treatment of patients with polycystic ovary syndrome. Studies have 
identified several genes related to polycystic ovary syndrome, especially those involved in 
metabolism, inflammation, and insulin signaling [19, 20]. According to the search, only one study in 
the world has discussed the relationship between polycystic ovary syndrome and SREBF1 gene 
polymorphism, and their results are in agreement with the findings of the present study. Li et al.  [21] 

investigated the frequency of the polymorphism and its role in PCOS disease and concluded a 
significant relationship between the disease and 54C/G polymorphism. In fact, if the frequency of 
this polymorphism is high in people, especially women, the possibility of diseases such as polycystic 
ovary syndrome increases. In another study, Lee et al. [22] showed that the expression of SREBP-1 is 
increased in endometrial cancer cells and hyperplasia. Although other studies have not addressed 
the 54C/G polymorphism of the SREBP-1 gene and its relationship with polycystic ovary syndrome, 
a relationship between other polymorphisms and polycystic ovary syndrome has been reported. Ha 
et al. [23] investigated the pathogenesis of polycystic ovary syndrome and the environmental and 
genetic factors involved in its development and showed that different gene polymorphisms are 
involved in causing this disease and can lead to different pathological conditions. Chung et al. [24] 
investigated the relationship between genetic indices and the disease and evaluated the obtained 
data using meta-analysis. They concluded a significant relationship between polymorphism of the 
mentioned gene and polycystic ovary syndrome and these genetic indices are one of the 
determining factors in suffering from such diseases.  
The results showed a significant relation between high glucose and insulin resistant with 
polymorphism. The role of SREBF-1 in type 2 diabetes mellitus has been reported, but its 
relationship with polycystic ovary syndrome as a diabetes-related disease has not yet been 
elucidated [25, 26]. Transgenic analysis of mice interferes with the role of SREBF-1 in the expression 
of genes involved in the metabolism of fatty acids and glucose [27]. In another study, the relationship 
between SREBF-1, obesity and type 2 diabetes was reported in English and French populations [28]. 
Overall, the results of this study accept that there is a difference between the genotypes of both 
populations and this shows that there is a significant difference between the SREBF-1 
polymorphisms.  
 
Conclusions  
In conclusion, 54 G/C polymorphism of SREBF-1 had significant role in PCOS and also a closed 
relation with glucose and insulin resistant. It could be stated that G/C genotype frequency could be 
considered as biomarker for detection of PCOS. 
 
Conflict of Interest: The authors report no conflicts of interest in this work. 
 
References  
1- Dadoush SFM. Diagnosing and treating the causes of women’s polycystic ovary syndrome: Clinical and 
prospective study. African J Adv Pure Appl Sci. 2023:401-7. 
2- Stephens G. The quality of life of menopausal women with polycystic ovary syndrome. Washington: Walden 
University; 2023. 
3- Wugalter K, Perovic M, Karkaby L, Einstein G. The double-edged sword of PCOS and gender: Exploring 
gender-diverse experiences of polycystic ovary syndrome. Int J Trans Health. 2023:1-17. 



 

4- Maqbool M, Ara I, Gani I. The story of polycystic ovarian syndrome: A challenging disorder with numerous 
consequences for females of reproductive age. Int J Curr Res Physiol Pharmacol. 2022:19-31. 
5- Sangaraju SL, Yepez D, Grandes XA, Manjunatha RT, Habib S, Grandes X. Cardio-metabolic disease and 
polycystic ovarian syndrome (PCOS): A narrative review. Cureus. 2022;14(5):e25076. 
6- Xu Y, Qiao J. Association of insulin resistance and elevated androgen levels with polycystic ovarian 
syndrome (PCOS): A review of literature. J Healthc Eng. 2022;2022:9240569. 
7- Wang J, Wu D, Guo H, Li M. Hyperandrogenemia and insulin resistance: The chief culprit of polycystic ovary 
syndrome. Life Sci. 2019;236:116940. 
8- Zeng X, Xie YJ, Liu YT, Long SL, Mo ZC. Polycystic ovarian syndrome: Correlation between 
hyperandrogenism, insulin resistance and obesity. Clin Chim Acta. 2020;502:214-21. 
9- Calcaterra V, Verduci E, Cena H, Magenes VC, Todisco CF, Tenuta E, et al. Polycystic ovary syndrome in 
insulin-resistant adolescents with obesity: The role of nutrition therapy and food supplements as a strategy to 
protect fertility. Nutrients. 2021;13(6):1848. 
10- Ding H, Zhang J, Zhang F, Zhang S, Chen X, Liang W, et al. Resistance to the insulin and elevated level of 
androgen: A major cause of polycystic ovary syndrome. Front Endocrinol. 2021;12:741764. 
11- Prabhu YD, Gopalakrishnan AV. γ-Linolenic acid ameliorates DHEA induced pro-inflammatory response in 
polycystic ovary syndrome via PPAR-γ signaling in rats. Reproductive Biol. 2020;20(3):348-56. 
12- Wang H, Humbatova A, Liu Y, Qin W, Lee M, Cesarato N, et al. Mutations in SREBF1, encoding sterol 
regulatory element binding transcription factor 1, cause autosomal-dominant IFAP syndrome. Am J Human 
Genet 2020;107(1):34-45. 
13- Liu YN, Wu FY, Tian RY, Shi YX, Xu ZQ, Liu JY, et al. The bHLH-zip transcription factor SREBP regulates 
triterpenoid and lipid metabolisms in the medicinal fungus Ganoderma lingzhi. Commun Biol. 2023;6(1):1. 
14- Sharma S, Ghufran SM, Ghose S, Biswas S. Cytoplasmic vacuolation with endoplasmic reticulum stress 
directs sorafenib induced non-apoptotic cell death in hepatic stellate cells. Scientific Reports. 2021;11(1):3089. 
15- Fabbri-Scallet H, Werner R, Guaragna MS, de Andrade JG, Maciel-Guerra AT, Hornig NC, et al. Can non-
coding NR5A1 gene variants explain phenotypes of disorders of sex development?. Sex Dev. 2022;16(4):252-
60. 
16- Amato P, Simpson JL. The genetics of polycystic ovary syndrome. Best Pract Res Clin Obste tGynaecol. 
2004;18(5):707-18. 
17- Prapas N, Karkanaki A, Prapas I, Kalogiannidis I, Katsikis I, Panidis D. Genetics of polycystic ovary 
syndrome. Hippokratia. 2009;13(4):216. 
18- Yokoyama C, Wang X, Briggs MR, Admon A, Wu J, Hua X, et al. SREBP-1, a basic-helix-loop-helix-leucine 
zipper protein that controls transcription of the low density lipoprotein receptor gene. Cell. 1993;75(1):187-
97. 
19- Kazerooni T, Ghaffarpasand F, Asadi N, Dehkhoda Z, Dehghankhalili M, Kazerooni Y. Correlation between 
thrombophilia and recurrent pregnancy loss in patients with polycystic ovary syndrome: A comparative study. 
J Chin Med Assoc. 2013;76(5):282-8. 
20- Yun JH, Choi JW, Lee KJ, Shin JS, Baek KH. The promoter-1031 (T/C) polymorphism in tumor necrosis 
factor-alpha associated with polycystic ovary syndrome. Reprod Biol Endocrinol. 2011;9(1):1-6. 
21- Li L, Yun JH, Ryoo JE, Lee KJ, Choi BC, Baek KH. 54G/C polymorphism of SREBF-1 gene is associated with 
polycystic ovary syndrome. Eur J Obstet Gynecol Reproductive Biol. 2015;188:95-9. 
22- Li L, Yun JH, Lee JH, Song S, Choi BC, Baek KH. Association study of+ 45G15G (T/G) and+ 276 (G/T) 
polymorphisms in the adiponectin gene in patients with polycystic ovary syndrome. Int J Molecular Med. 
2011;27(2):283-7. 
23- Ha L, Shi Y, Zhao J, Li T, Chen ZJ. Association study between polycystic ovarian syndrome and the 
susceptibility genes polymorphisms in Hui Chinese women. PLoS One. 2015;10(5):e0126505. 
24- Feng C, Lv PP, Yu TT, Jin M, Shen JM, Wang X, et al. The association between polymorphism of INSR and 
polycystic ovary syndrome: A meta-analysis. Int J Mol Sci. 2015;16(2):2403-25. 
25- Chen J, Yang X, Xia D, Chen J, Wegner J, Jiang Z, et al. Sterol regulatory element binding transcription factor 
1 expression and genetic polymorphism significantly affect intramuscular fat deposition in the longissimus 
muscle of Erhualian and Sutai pigs. J Anim Sci. 2008;86(1):57-63. 
26- Harding AH, Loos R, Luan J, O’Rahilly S, Wareham N, Barroso I. Polymorphisms in the gene encoding sterol 
regulatory element-binding factor-1c are associated with type 2 diabetes. Diabetologia. 2006;49:2642-8. 
27- Strable MS, Ntambi JM. Genetic control of de novo lipogenesis: role in diet-induced obesity. Crit Rev 
Biochem Mol Biol. 2010;45(3):199-214. 
28- Felder T, Oberkofler H, Weitgasser R, Mackevics V, Krempler F, Paulweber B, et al. The SREBF-1 locus is 
associated with type 2 diabetes and plasma adiponectin levels in a middle-aged Austrian population. Int J Obes. 
2007;31(7):1099-103. 
 
Links 
1- Not Found 
2- https://scholarworks.waldenu.edu/dissertations/12859/ 
3- https://www.tandfonline.com/doi/abs/10.1080/26895269.2023.2183448 



 

4- https://ijcrpp.com/index.php/ijcrpp/article/view/50 
5- https://pubmed.ncbi.nlm.nih.gov/35719759/ 
6- https://pubmed.ncbi.nlm.nih.gov/35356614/ 
7- https://pubmed.ncbi.nlm.nih.gov/31604107/ 
8- https://pubmed.ncbi.nlm.nih.gov/31733195/ 
9- https://pubmed.ncbi.nlm.nih.gov/34071499/ 
10- https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8564180/ 
11- https://pubmed.ncbi.nlm.nih.gov/32444273/ 
12- https://pubmed.ncbi.nlm.nih.gov/32497488/ 
13- https://pubmed.ncbi.nlm.nih.gov/36596887/ 
14- https://pubmed.ncbi.nlm.nih.gov/33542321/ 
15- https://pubmed.ncbi.nlm.nih.gov/35764069/ 
16- https://pubmed.ncbi.nlm.nih.gov/15380142/ 
17- https://pubmed.ncbi.nlm.nih.gov/20011085/ 
18- https://pubmed.ncbi.nlm.nih.gov/8402897/ 
19- https://pubmed.ncbi.nlm.nih.gov/23683262/ 
20- https://pubmed.ncbi.nlm.nih.gov/21970639/ 
21- https://pubmed.ncbi.nlm.nih.gov/25801724/ 
22- https://pubmed.ncbi.nlm.nih.gov/21125210/ 
23- https://pubmed.ncbi.nlm.nih.gov/25978310/ 
24- https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4346843/ 
25- https://pubmed.ncbi.nlm.nih.gov/17878274/ 
26- https://pubmed.ncbi.nlm.nih.gov/17019602/ 
27- https://pubmed.ncbi.nlm.nih.gov/20218765/ 
28- https://pubmed.ncbi.nlm.nih.gov/17160088/ 


