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Abstract 

Background: MicroRNAs (miRNAs) are short non-coding RNA sequences (approximately 22 nucleotides) that play an important 
role in gene regulation. Objective: The aim of this study was to evaluate the expression of serum (miRlet-7) in the Iraqi pupation 
as important biomarkers among the Iraqi women. Materials and Methods: This study included 50 female breast cancer patients. 
Patient’s peripheral blood was obtained, and apparently healthy female volunteers acted as controls. Each individual had 5 mL of 
venous blood draw under aseptic circumstances, which was directly placed in Trizol preservation for RNA extraction. Circulating 
serum miRNAlet-7 expression was measured using RT-qPCR. Result: There were significant increases in groups (41–50) years old 
(P = 0.016) and over 60 years old (P = 0.02) compared to control groups. Of these 50 female patients with breast cancer, 28 (46%) 
were under 50 years old and 22 (44%) were over 50 years old. Approximately 37 (74%) of these hadestrogen-positive receptors (ER) 
and 36 (72%) had progesterone-positive receptors (PR). Also 20 of 50 cases (20%) had positive and 30 (60%) had HER-2 expression. 
According to histopathological type 96% were invasive ductal carcinoma (IDC), and 4% were invasive lobular carcinoma (ILC) of all 
breast cancer patients. Conclusion: Based on the results of this investigation, we find that miRlet-7 expression is significantly higher 
(P = 0.003) in breast cancer patients than in apparently healthy controls; therefore, it is correlated with breast cancer. Also, this study 
found that among Iraqi women with breast cancer, the occurrence of the Ductal subtype is more significant than that of the lobular 
subtype. 
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Introduction
Cancer is a major public health problem worldwide and 
is the second leading cause of death in the world.[1] Breast 
cancer (BC) is a disease in which cells in the breast grow 
out of control. There are different kinds of breast cancer. 
The kind of breast cancer depends on which cells in the 
breast turn into cancer.[2] BC can begin in different parts 
of the breast. A breast is made up of three main parts: 
lobules, ducts, and connective tissue.[3] Most breast cancers 
begin in the ductsi or lobules.[4]

MiRNAs are 21–25 nucleotides noncoding RNAs that 
may be related to cell proliferation, differentiation, and 
apoptosis.[5] regulate the expression of  several genes 
and proteins by negatively controlling gene expression. 
In general, miRNAs bind to complementary sequence 
sites of  a target mRNA and induce translational 
silencing or degradation..[6,7] MiRNAs are liberated into 

the circulation after radiation-induced tumor tissue 
destruction, so they can serve as biomarkers to directly 
and dynamically monitor response to RT by analyzing 
blood samples.[7] Over the last few years, miRNAs 
have gained major attention in breast cancer research 
due to their imperative role in tumor initiation and 
progression which has created the new prospect for early 
cancer diagnosis and therapies.[8] The growing number 
of  research demonstrating the presence of  miRNAs 
in circulating serum/plasma raises the possibility of 
employing miRNAs as a biomarker for cancer and other 
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disorders.[9] Recent studies have reported the upregulation 
of  a tumor suppressor (TS) miRNAs, namely let-7 family 
miRNAs.[10]

Several types of cancer rely on the 1et-7 family of miRNAs 
(1et-7a, 1et-7b, 1et-7c, 1et-7d, 1et-7e, 1et-7f, 1et-7g, and 
1et-7i) as a tumor suppressor. Multiple species’ sequences 
and functions for the let-7 family are quite similar.[11] In 
many cancers, compared to normal tissue and as tumors 
advance, the expression of let-7 family members is down-
regulated. It appears that downregulation of 1et-7 family 
members contributes to the development of various 
cancers.[12]

Materials and Methods
Participants were enrolled in the study between 
November 2022 and March 2023 at the Genetic 
Engineering and Biotechnology Institute at Baghdad 
University. Breast cancer patients who sought care at 
Baghdad’s Al-Andalus Specialist Oncology Hospital or 
the Center for Cancer Treatment at Al-Fallujah Hospital 
provided the samples.

Fifty female patients with pathologically proven breast 
cancer from Iraq were sampled, and 50 female controls 
were also collected. Patients and healthy controls each had 
5 mL of venous blood drawn; those with a diagnosis of 
BC had their blood deposited in gel tubes and centrifuged 
for 15 min at room temperature to separate their serum for 
molecular testing.

Protocol of microRNA extraction
According to the TRIzol reagent extraction 
methodology, total RNA was isolated from the sample; 
0.2 mL of  chloroform was added to the aqueous phase 

containing the RNA; 0.5 mL of  isopropano1 was used 
to precipitate the RNA as a white gel-like pellet; and 
0.5 mL of  70% ethanol was used to wash the pellet. To 
conclude, pellet was rehydrated in 50 L of  nuclease-free 
water and then heated in a water bath at 55–60°C for 
10–15 min.

Reverse transcription for complementary DNA (c DNA) 
synthesis
Four microliters of RNA material was combined with 
1 µL of miRlet-7-5p stem-loop RT primers. In this 
investigation, primers were designed and synthesized 
using the NCBI Genei Bank data base and miRBASE. 
The primers used in this study were selected from those 
in the Macrogene (South Korea) primer set [Table 1]. The 
bonds in the hairpin loop structures seen in Table 2 were 
broken by incubating the mixture for 5 min at 70 C and 
then 10 min at 4 C.

Quantitative real-time polymerase chain reaction (RT-q 
PCR)
RT-qPCR was performed using SYBR Green PCR 
Kit (Synthol/Russia) following the manufacturer’s 
instructions. The quantitative reaction was performed as 
10 µL total reaction volume, containing 5 µL of  SYBR 
Green Master Mix, 0.5 µL of  specific miRNA primer, 
forward and reverse, 2 µL of  RNase-free water and 2 µL 
of  cDNA, and performed using a real-time PCR system 
(Synthol/Russia). The cycling conditions were set as 
follows: 95°C for 1 min (1 cycle), 45 cycles of  95°Cfor 
20 s, 55°C for 20 s and 72 for 20 s. MiRNA expression 
levels were presented in terms of  fold change normalized 
by the house keeping gene miR-16-1 using the formula: 
2–ΔΔCT.[13]

Table 1: Primer sequence for miRlet-7-5p and miRNA-16 gene expression

Primer name Sequence 
miRlet-7 RT 5ʹ-GTTGGCTCTGGTGCAGGGTCCGAGGTATTCGCACCAGAG

CCAACAACTATA -3ʹ
miRlet-7 F 5ʹ- GGTTTTTTTTGAGGTAGTAGGTTG -3ʹ
Universal Reverse 5ʹ - GTGCAGGGTCCGAGGT -3ʹ
MiR-16-1 RT 5̀-GTTGGCTCTGGTGCAGGGTCCGAGGTATTCGCACCAGAGCCA

ACCGCCAAT-3ʹ
MiR-16 -1 F 5ʹ- GGTTTTTTTTAGCAGCACGTAAAT -3ʹ

Table 2 Thermal cycler program for first reaction

Steps °C min:sec Cycle 
Priming annealing 70 05:00 1

Hold 4 10:00

Cool in ice and spin
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Ethical approval
This work was approved by the Ethical Committee of the 
Institute of Genetic Engineering and Biotechnology for 
Postgraduate Studies, University of Baghdad, Iraq according 
to the Ref number (EC/2991) dated November 28, 2022. The 
samples were collected after the approval of the patients.

Statistical analysis
Analysis of data was carried out using International 
Business Machine Statistical package for the Social 
Sciences (IBM SPSS, version 28).The results were analyzed 
statistically, and the values were expressed as mean ± SE. 
t test test was used to significant compare between two 
samples. Chi-square test was used to significant compare 
between percentages. Statistical significance was considered 
whenever the P value was equal or less than 0.05.

Results
This study involved 100 females, who were enrolled in 
the study consisting of 50 females with BC of diagnosis 

during chemotherapy, along with 50 healthy females to 
serve as a control group. All BC samples were divided into 
five groups according to age; these groups ranged from ≤ 
30-year-old to more than 60 years.

The age distribution of females involved in the control 
group showed a mean of about 49.1 ± 10.6 years. The 
mean of female’s age with BC was 35.9 ± 11.9 years, 
that significant increase in grouped (41-50) years old (P 
= 0.016) and significant in grouped upper than 60 years 
old (P = 0.02) as compared to apparently healthy control 
groups.. Among these 50 Breast cancer females 28 sample 
were aged less than 50 years, and 22 sample were upper 
than 50 year [Table 3].

The results demonstrated a substantial as compared to 
the control group, with 28 (55.1%) of the tota1 patients 
having a favorable family history, whereas the remaining 
22 (44.9%) did not as shown in Table 4.

Moreover, many sex hormones including estrogen, 
progesterone, and others including were accused to take part 
in breast cancer development. Seventy-five percent (37/50) 

Table 3: Demographic characteristics of patients with Gout and healthy control subjects

Characteristic Patients n = 50 Healthy control n = 50 Total P value 
Age (years)
 � ≤ 30, n (%) 2 (4%) 20 (41.6%) 0.001

 � 31–40, n (%) 10 (20.4%) 13 (27%) 0.53

 � 41–50, n 
(%)

16 (32.6%) 7 (10.4%) 0.016

 � 51–60, n 
(%)

13 (26.5%) 9 (18.7%) 0.39

 �   60, n (%) 9 (16.3%) 1 (2%) 0.02

 � P-value 0.021 0.001

Table 4: Distribution of patients and control subjects according to family history

Family history Patients n = 50 Control n = 50 P 

N % n % 
Positive 28 55.1 4 6.3 0.001 ¥ HS

Negative 22 44.9 46 93.7
n = number of cases, ¥ = chi-square test, HS = highly significant at P ≤ 0.01

Table 5: Frequency distribution of some associated Hormone results in patients with breast cancer

Characteristic Patients P value 

N % 
Estrogen
 � Positive, n (%) 37 75.5 % 0.001 ¥ HS

 � Negative, n (%) 13 24.5 %

Progesterone
 � Positive, n (%) 35 71.4 % 0.001 ¥ HS

 � Negative, n (%) 15 28.6 %

HER 2
 � Positive, n (%) 22 42.8 % 0.31 ¥ NS

 � Negative, n (%) 28 57.2 %
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of the 50 BC patients presented had good results for ER 
receptors, whereas 71.4% (35/50) had positive results for PR 
receptors. It was statistically significant positive association 
with getting BC (P = 0.001) and (P = 0.001), respectively. 
On the contrary, HER-2 receptors were positive in 42.8% 
(21/50) of the cases. However statistically these relations of 
HER-2 did not reach the level of significance as in [Table 5].

The data in Table 6 showed a significance (P≤0.01) 
between invasive ductal carcinoma (IDC) and invasive 
lobular carcinoma (ILC), ductal 41 (83.6%) cases, and 
cases 4(8.2%) were lobular.

In addition, the molecular experiment of miRlet-7 
expression was performed to detect the amplification 
plots of miRlet-7 and miR-16 (reference gene) to find the 
threshold cycle (Ct) value for each. The curves of miRlet-7 
are shown in Figure 1.

The average cycle threshold (Ct) value of patients and 
control for target miRNAlet-7 and housekeeping gene 
miRNA16 were calculated based on the Ct values using 
the Livak method.

ΔCT = CT miRNAlet-7 gene – CT house keeping gene 
miRNA16

ΔΔCT =ΔCT treated or control – average ΔCT control

The ΔΔCt was used for the determination of fold 
difference in the miRNA expression for both miRNAlet-7 
and miRNA34a-5p

The fold-change for genes was calculated as follows 
[Table 7]:

folding = 2– ΔΔCT

Discussion
The results of this study found that breast cancer can 
develop at any age; it is most common among women in 
middle age. These results agree with the previous Iraqi 
studies such as,[14] which divided the patients into two 
categories of age (<50 and >50). The recent findings 
confirmed the need of screening and early detection of 
breast cancer, which is a disease that can affect women 
at any age but tends to occur in the middle years of their 
lives. A recent Iraqi study about breast cancer done by 
[15] agrees with the results of the current study. Results 
showed that those between the ages of 35 and 49 and 
50 to 64 made up 42.4% and 42.2% of the population, 
respectively. Moreover, breast cancer rates increased 
between the ages of 51 and 60 (38.19%), according to a 
few studies.[16] Cells have more time to mutate with age, 

Table 6: Frequency distribution of patients with breast cancer according to BC type and Subtype

Characteristic Patients P value 

N % 
BC type
Invasive ductal carcinoma (IDC) 41 83.6 % 0.001 ¥ HS

Ductal Carcinoma in Situ (DCIS) 4 8.2 %

Invasive Lobular Carcinoma (ILC) 4 8.2 %
n: number of cases; ¥: Chi-square test; HS: Highly significant at P ≤ 0.01

Figure 1: miRlet-7 dissociation curves by q PCR Samples included all study groups

Table 7: miRlet-7 level in patients with breast cancer and 
healthy control

MiRlet-7 Fold change 
Patients N: 50 1.29

Controls N:50 1
n = number of cases
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increasing the risk of cancer, cigarette smoke, chemicals 
and other cancer-causing.[14]

This study showed that the patients with a positive family 
history of breast cancer 27 (55.1%) cases compared to 
3 (6.3%) healthy control women have a positive family 
history, and the differences were highly significant. This 
finding supports the genetic basis of the disease. Research 
showed that breast cancer rates among Iraqi women are 
affected by family history. This is not unexpected given the 
prevalence of consanguineous marriages in Iraq. Breast 
cancer risk factors largely included a family history of 
the disease. The present result is higher than the results 
of,[17] which found that 19 (38 %) patients had a confirmed 
case of breast cancer in their family.[18] It was discovered 
that among 204 Iraqi patients, 43.7% having a positive 
family history. Other studies found that 9 (18.00%) and 
(10.4%) of breast cancer patients have a positive family 
history.[19] The percentage of patients who have a family 
history of breast cancer may vary depending on the size 
of the sample and the overall population, as suggested by 
these data. Women with this condition have a significantly 
increased cancer risk compared to the general population, 
so it is advised that they undergo extensive screening as 
quickly as possible.[20]

Estrogen hormone is one of the steroid hormones with a 
vital role in the etiology of breast cancer.[21] Estrogen and 
progesterone receptors are hormone receptors found on 
breast cells that pick-up hormone signals resulting in cell 
growth. In breast cancer status the determination of these 
receptors is useful for therapeutic options and provide 
prognostic information.[15]

The present results are consistent with [20] who showed 
(ER) and (PR) were both positive in 39 patients and 
negative in 11 with (78% and 22%,) respectively, while 
[22] found a low level of estrogen which have antioxidant 
characteristic causes reduction in the levels of antioxidant 
parameters and then increase breast cancer risk factor.

For a median of 8.3 years, 18 586 women in a large-scale 
American study were diagnosed with invasive breast 
cancer; of them, 14 969 were ER-positive (80.5%) and 
3617 were ER-negative (19.5%).[21] In AL-Bahrain,[23] 
tumors were ER-positive in 65.7% of cases, PR-positive 
in 57.8%, and HER2 amplified in 31.1% of patients. The 
present results showed 21 (42.8 %) cases of patients with 
breast cancer have positive for HER 2 results. these results 
were in agreement with [24] which showed that 30 % of 
patients were HER2 positive.

Several studies in Iraq have come to the same conclusion: 
ductal is the most common type of histology.[25,20] Showed 
most predominant histological type of breast cancer 
(74.0%) was invasive ductal carcinoma (IDC).[26] Showed 
of cases 72 (90.0 %) with breast cancer having IDC. But 
the present results higher than the results of,[27] which 
found that Invasive ductal carcinoma accounts for 48% of 

all cases of breast cancer, followed by ductal carcinoma in 
situ (34%), and finally invasive lobular carcinoma (18%).

Abnormal regulation and expression of MiRlet-7, also 
known as the “keeper of differentiation,” has been linked 
to carcinogenesis.[22] Early cancer identification by less 
invasive methods, such as detecting differential let-7 levels 
in physiological fluids, could reduce the hazards associated 
with biopsies. The results current came in agreement 
with,[28] who found increased plasma 1et-7 levels are seen 
in patients with breast in compared to healthy control. 
Also the present findings consistence with,[10] who found 
increased plasma let-7 levels are seen in patients with 
breast and ovarian cancer. But the current results disagree 
with results of,[29,30] who reported decreased serum let-7 
levels in ovarian and breast cancers. It is important to 
consider 1et-7 would be the mostibeneficia1 to patient 
surviva1 before developing it into therapy.[31,32]

Conclusion
Based on the results of this investigation, we find that 
miRlet-7 expression is significantly higher in breast cancer 
patients than in healthy controls, therefore, it is correlated 
with breast cancer. Also, this study found that among Iraqi 
women with breast cancer, the occurrence of the Ductal 
subtype is more significant than that of the Lobular subtype.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

References
1.	 Siegel RL, Miller KD, Fuchs HE, Jemal A. Cancer statistics. CA 

Cancer J Clin 2022;72:7-33.
2.	 Miller KD, Kramer JL, Newman LA. Breast Cancer Statistics. 

2022.
3.	 Thomas M, Downs E, Abraham J, Kruse M. Seminars in Oncology 

Invasive lobular breast cancer: A review of pathogenesis, diagnosis, 
management, and future directions of early stage disease. Semin 
Oncol 2019;46:121-32.

4.	 Olukayode EV, Olajide KA, Preye MG, Science H. The study of 
mutations of CDK4 and TP53 genes in selected breast lesions. 
Sokoto J Med Lab Sci 2023;8:65-77.

5.	 Badr EAE, Ali Assar MF, Gohar SF, Badr MH, Hathout RM, 
El-kousy SM. The clinical impact of miRNA34a and P53 gene 
expression in colon cancer. Biochem Biophys Rep 2018;16:88-95.

6.	 Hironaka-Mitsuhashi A, Takayama S, Jimbo K, Suto A, 
Shimomura A, Ochiya T. Clinical Application of MicroRNAs 
in Breast Cancer Treatment. Arch Breast Cancer 2022;9: 
20-31.

7.	 Gaaib JN, Raziq AH, Salman KD, Hanoon RA. Renal tissue 
toxicity and miRNA 21, miRNA122, and miRNA221 tissue 
level alterations in rats administered 4-Nitroquinoline. Iraqi J Sci 
2022;63:2914-23.

8.	 To NH, Nguyen HQ, Thiolat A, Liu B, Cohen J, Radosevic-robin 
N, et al. microRNAs as biomarkers and radiosensitivity modifiers 
A systematic review Radiation therapy for triple ‑ negative 
breast cancer: Emerging role of microRNAs as biomarkers and 



Majeed and Aziz: Study the expression of miRNA let 7 gene among Iraqi breast cancer patients

         Medical Journal of Babylon  ¦ Volume 23 ¦ Issue 1 ¦ January-March 2026� 559  

radiosensitivity modifiers A systematic review. Breast Cancer Res 
Treat 2022;193:265-79.

9.	 Mumtaz S, Saeed RF, Qazi AS, Akhtar N, Awan UA. The emerging 
role of microRNAs as novel diagnostic and therapeutic tools for 
breast cancer. Life Sci 2023;4:105-15.

10.	 Al-aflwky AKH, Shaheed OM. The role of the Let-7 microRNA 
family as biomarker prognostic indicator against breast cancer. J 
Pharm Negat Results 2022;13:1253-60.

11.	 Khalaf BH, Suleiman AA, Mohammed A. In-silico Elucidation 
of the Role of ABC-Transporter Genes Expression Regulation 
by OncomiRs (miR-21, miR-15, and miR-let-7) in Drug Efflux 
and Chemoresistance in Breast Cancer. Math Biol Bioinform 
2023;18:128-44.

12.	 Perdas E, Stawski R, Nowak D, Zubrzycka M. The role of miRNA 
in papillary thyroid cancer in the context of miRNA let-7 family. 
Int J Mol Sci 2016;17:909.

13.	 Boyerinas B, Park SM, Hau A, Murmann AE, Peter ME. The role 
of let-7 in cell differentiation and cancer. Endocr Relat Cancer 
2010;17:F19-36.

14.	 Mondol RK, Millar EKA, Graham PH, Browne L, Sowmya A, 
Meijering E. hist2RNA: An Efficient Deep Learning Architecture 
to Predict Gene Expression from Breast Cancer Histopathology 
Images. Cancers 2023;15:2569-17.

15.	 Alwan NAS, Tawfeeq FN, Mallah NAG. Demographic and clinical 
profiles of female patients diagnosed with breast cancer in Iraq. 2019.

16.	 Al-Naqqash MA, Radhi SM, Kareem TF, Fawzi HA. Young 
age Iraqi Women with Breast Cancer: An overview of the 
correlation among their clinical and pathological profile. Med Sci 
2019;23:6-11.

17.	 Al-saqabi AN, Aziz IH, Jaber MM. Demographic study of age, family 
history, stages, grade and expression of miRNA-195-5p in sample of 
Iraqi breast cancer patients. Iraqi J Biotechnol 2022;21:465-76.

18.	 Alwan NAS. Family History among Iraqi Patients Diagnosed with 
Breast Cancer. Int J Sci Res 2017;6:869-73.

19.	 AL-Bedairy IH, AlFaisal AHM, AL-Gazali HR, ALMudhafar 
H. Molecular subtypes by immunohistochemical for Iraqi women 
with breast cancer thyroid genetic disorders view project detection 
of genetic alteration of FGFR3 gene in Iraqi patients with bladder 
cancer view project. Iraqi J Biotechnol 2020;19:18-27.

20.	 Abbas RA, Aziz IH. Role of miRNA-21-5p Gene expression 
as a tumor marker and the progression of clinic-pathological 

characters in breast cancer Iraqi female patients. Iraqi J Biotechnol 
2023;22:8-18.

21.	 Metcalfe KA, Narod SA, Eisen A, Poll A, Zamani N, McCready D, 
et al. Genetic testing women with newly diagnosed breast cancer: 
What criteria are the most predictive of a positive test? Cancer Med 
2023;12:7580-7.

22.	 Bourgonje AR, Abdulle AE, Al-Rawas AM, Al-Maqbali M, 
Al-Saleh M, Enriquez MB, et al. Systemic oxidative stress is 
increased in postmenopausal women and independently associates 
with homocysteine levels. Int J Mol Sci 2020;21:314.

23.	 Almarzooq R, Alrayes A, Alaradi H, Abdulla H. Molecular 
subtypes of breast cancer. Bahrain Med Bull 2018;40:222-5.

24.	 Hussein SM, Abdul Jabbar FA, Khalaf HM. Detection of genetic 
polymorphism of her2 gene in her2 positive breast cancer women 
in iraq. Iraqi J Sci 2021;62:3507-20.

25.	 Ibrahim S, Berkson R. Action of Estrogen In Breast Cancer: A 
review Study. Kufa J Nurs Sci 2022;12:10-20.

26.	 Lu Y, Tong Y, Fei X, Chen X, Shen K. Clinical characteristics, 
tumor-infiltrating lymphocytes, and prognosis in HER2-low breast 
cancer: A comparison study with HER2-zero and HER2-positive 
disease. Cancer Med 2023;12:16264-78.

27.	 Abed SN, Mahdi HS, Sahib AS, Almaali HMMA, Al Haydar M, 
Mohsin KK. Serum levels of cancer antigen 153 and estrogen in a 
samples of iraqi women with breast cancer treated with anastrazole. 
Int J Pharm Res 2020;12:1604-8.

28.	 Chirshev E, Oberg KC, Ioffe YJ, Unternaehrer JJ. Let ‐ 7 as 
biomarker, prognostic indicator, and therapy for precision medicine 
in cancer. Clin Trans Med 2019;8:e24.

29.	 Dou H, Wang Y, Su G, Zhao S. Decreased plasma let-7c and miR-
152 as noninvasive biomarker for non-small-cell lung cancer. Int J 
Clin Exp Med 2015;8:9291-8.

30.	 Kerlikowske K, Gard CC, Tice JA, Ziv E, Cummings SR, 
Miglioretti DL. Risk factors that increase risk of  estrogen 
receptor-positive and -negative breast cancer. J Natl Cancer Inst 
2017;109:1-9.

31.	 Assim MM, Sahed EJ.  The Association of  Severe Toxoplasmosis 
and Some Cytokine Levels in Breast Cancer Patients. Iraqi J Sci 
2018;59:1189-94.

32.	 Muhammed SO, Utba NM, Raof YS.  Gene Polymorphism of 
Human Lymphotoxin Alpha in Iraqi Breast Cancer Women. Iraqi 
J Sci 2023;64:5564-71.


