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ABSTRACTABSTRACT
BRCA1 gene is highly contributed gene developing the breast cancer especially in female. Breast cancer is most 
prevalent cancer in South Asian Association for Regional Cooperation (SAARC) countries and risk of developing 
the breast cancer is now increasing rapidly. It was observed that in these countries breast cancer often develops 
at younger age of 30-45 years. The prevalence and the contribution of BRCA1 variations are totally different 
among these countries and studies. Due to the difference in genetics and epidemiology, risk factors result from 
ethnic differences in breast cancer. Variations of BRCA1 gene account for small study samples but the higher 
contributor variation of BRCA1 gene accounts with strong family history. Three BRCA1 variations (185delAG, 
4184del4 and 3889delAG) are well considered in Pakistan and India. The objective of present study was to reveal 
the contribution of BRCA1 gene among breast cancer patients in SAARC countries. In this review, the data was 
collected from 8 participating SAARC countries (Pakistan, India, Sri Lanka, Bangladesh, Nepal, Maldives, Bhutan 
and Afghanistan). Totally 25 articles were selected from these countries. Additionally review articles were also 
studied for better assessment. The study presents the review on different studies of BRCA1 gene association 
with breast cancer.
KEY WORDS: BRCA1 Gene; Breast Cancer; Female; Risk; Genetics; Epidemiology; Pakistan; India; Afghanistan; 
Bangladesh.
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INTRODUCTIONINTRODUCTION
Breast cancer is the most prevalent and leading 
cause of death in women worldwide.10,17 Breast can-
cer accounts for about 23% of all malignant tumors 
in female. Each year, 400,000 women die from breast 
cancer.31 Main cause of breast cancer is related to 
personal or family history of the disease and it is also 
caused by inherited mutation of BRCA1 gene (MIM 
# 113705). About 5-10% is hereditary breast cancer, 
in which 15-25% is caused by BRCA1 mutations.16,32

BRCA1 gene plays the significant role in repairing the 
damaged or destroyed DNA. So, any deficiencies in 
BRCA1 may lead to genetic instability and tumor gen-
esis.18,30,31 BRCA1 gene is located on chromosome 
at 17q21 covering more than 80kb distributed in 22 
exons and encoded for a protein of 1,863 amino 
acids that was mapped and cloned in 1994.14,31

Among the Asian countries, Pakistan has the highest 

rate of breast cancer as well as ovarian cancer.4 The 
mean age of female affected from breast cancer in 
Pakistan was less than 49 years whereas the mean 
age of western female was 54 years.26 In Indian popu-
lation, the average age at diagnosis for breast cancer 
risk was between 50-53 years.24 Breast cancer is about 
23% of all cancers in Sri Lankan females. Only one 
study indicated that the mean age of onset for familial 
and sporadic breast cancer patients was 47 years.27 

National Institute of Cancer Research and Hospital 
of Bangladesh reported that the average age among 
breast cancer patients was 41.8.8 In Nepalian study, 
the mean age of onset breast cancer was 42.59.5

Figure1 shows the average age determined from 
selected studies of Pakistan, India, Sri Lanka, Ban-
gladesh and Nepal.

Figure1: The average age of patients with 
breast cancer from different SAARC countries
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The prevalence of BRCA1 gene was investigated in 
different studies of Pakistani familial breast cancer 
patients showing different frequency of 6.7% to 
17.0%. Further 0.67% of Pakistani sporadic cancer 
patients had mutation in BRCA1. In Asian popula-
tion, the prevalence of BRCA1 had been reported 
8.0-31.8% in familial and 2.8-21.4% in early onset 
breast cancer patient.14 The prevalence of BRCA1 
gene among Indian population had unexplored due 
to smallest range of studies and different ethnicity 
of populations.11 Beside this, most studies revealed 
familial breast cancer rather than sporadic breast 
cancer. Only one study from Sri Lanka found that the 
prevalence of BRCA1 mutations was 6.25% among 
familial breast cancer patients.27 Due to limited re-
search on breast cancer in Bangladesh and Nepal, 
the prevalence of BRCA 1 gene was not reported.5,20

The expected ratio of 4.4-11.1% has been varying 
in different local populations of Pakistan with BRCA 
germ line mutation in breast cancer cases.17 Among 
the Indian population, 5-10% patients of breast can-
cer are directly contributed to BRCA1 and BRCA 2 
gene.11 The study on BRCA1 and breast cancer was 
not found in three South Asian countries (Maldives, 

Bhutan and Afghanistan) in our search range.
SAARC consists of 3% of world area and 21% of 
world’s population. The present study was designed 
to determine the association of BRCA1 gene among 
the female breast cancer patients from populations 
of SAARC countries. For SAARC populations, the 
data available on BRCA1 was derived from family 
based, population based and hospital based studies 
[Table1, 2 and 3]. This review is focused on hered-
itary and sporadic breast cancer with the variations 
of BRCA1 gene. Twenty two articles were searched 
from ‘PubMed’ about BRCA1 polymorphisms and 
breast cancer. These studies estimated the variations 
of BRCA1 in SAARC population with breast cancer 
and fewer with ovarian cancer.
The studies summarized in Table 1, 2 and 3 include 
only those studies based on large populations 
covering maximum variations. The specific methods 
used for the detection of variations by each study 
group are also described in detail. Novel and 
reported variations studied in SAARC countries are 
presented in Table 4, consisting candidate founder 
variations. Table 4 summarized genetic studies of 
breast cancer conducted from SAARC countries.

Table 1: Studies regarding association between BRCA1 polymorphisms and breast cancer from Pakistan 

Reference Cancer 
organ

Cancer 
type Study cohort Subject Case Control Ethnicity Method

Liede, et al. 2002 Breast 
Ovarian

Invasive 
Epithelial Case-Control HB 341 200 Sindhi & 

Punjabi PTT

Rashid, et al. 2006 Breast 
Ovarian Bilateral Familial HB 176 - Punjabi SSCP, PTT, 

DHPLC

Malik, et al. 2008 Breast Unilateral
Sporadic with 
negative family 
history

PB 150 100 Mixed SSCP, PCR

Moatter, et al. 2011 Breast Bilateral 
Patients with 
moderate family 
history

HB 53 - Sindhi SSCP, PTT, 
PCR

Aziz, et al. 2016 Breast Unilateral 
Bilateral Case-Control HB 80 40 Punjabi Allele spe-

cific PCR

Rashid, et al. 2016 Breast TNBC Familial HB 523 - Mixed SSCP, DH-
PLC

Samin, et al. 2018 Breast - Case-Control HB 32 14 Punjabi PCR

Abbas, et al. 2018 Breast - Case-Control HB 100 100 Punjabi PCR

Shabana, et al. 2019 Breast - Case-Control PB 80 80 Mixed PCR, RFLP

Ahmed, et al. 2019 Breast - Case-Control PB 300 300 Pashtun T-ARMS-
PCR

Yousafzai, et al. 2019 Breast - Case-Control HB 50 50 Baloch PCR

Majeed, et al. 2020
Breast
Ovarian

- - All 302 - Mixed PCR

Abbreviations: DHPLC, Denaturing High Performance Liquid Chromatography; HB, Hospital based; PB, Popu-
lation based; PCR, Polymorphism chain reaction; PTT, Protein truncation test; RFLP, Restriction Fragment Length 
Polymorphism; SSCP, Single strand chain polymorphism; TNBC, Triple negative breast cancer. 
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Table 2:  Studies regarding association between BRCA1 polymorphisms and breast cancer from India

Reference Cancer  
organ Cancer type Study co-

hort Subject Case Control Ethnicity Method

Kumar, et al. 2002 Breast 
Ovarian Hereditary Familial FB 14 - North India CSGE

Rajkumar,et al. 2003 Breast 
Ovarian

Hereditary 
Early onset

Familial FB 19 - South India DHPLC

Saxena, et al. 2006 Breast 
Early onset, late 
onset and bilat-
eral 

Case-Con-
t r o l  w i t h 
s p o r a d i c 
patients

HB 204 140 North India HDX

Vaidyanathan, et al. 
2009

Breast 
Ovarian Hereditary Familial FB 39 - South India CSGE, PCR

Soumittra, et al. 2009 Breast 
Ovarian

Hereditary, early 
onset, unilateral 
and bilateral 

F a m i l i a l , 
g e n e t i c 
screening

FB 71 - South India PCR-DHPLC

Hansa, et al. 2012 Breast - Familial HB 32 - North East 
India PCR

Chakraborty, et al. 
2013 Breast Hereditary Familial HB 103 - Mixed PCR , In sil-

ico analysis

Chakraborty, et al. 
2015 Breast Hereditary Familial HB 231 - East India Allele specif-

ic PCR

Kour, et al. 2019 Breast - Case-Con-
trol HB 255 255 North India PCR-RFLP

Abbreviations: CSGE, Conformation sensitive gel electrophoresis; DHPLC, Denaturing High Performance Liquid 
Chromatography FB, Family based; HB, Hospital based; HDX, Heteroduplex analysis; PCR, Polymorphism chain 
reaction; RFLP, Restriction fragment length polymorphism.
Table 3: Studies regarding association between BRCA1 polymorphisms and breast cancer from Sri Lan-

ka, Nepal, Bangladesh, Maldives, Bhutan and Afghanistan.

Reference Cancer 
organ Cancer type Study cohort Subject Case Control Country Method

 Silva, et al. 2008 Breast Hereditary and  
Sporadic Case-Control FB 130 40 Sri Lanka SSCP, PCR

Bhatta, et  al . 
2016 Breast - Case-Control HB 50 20 Nepal PCR

Nishat,  et  al . 
2019 Breast -

Patients with 
negative family 
history

HB 65 - Bangladesh PCR, Sanger 
sequencing

Chowdhury, et 
al. 2020 Breast Unilateral Cross section-

al HB 50 - Bangladesh PCR, Sanger 
sequencing

Abbreviations: FB, Family based; HB, Hospital based; PCR, polymorphism chain reaction.
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Table 4: Studies regarding variation scale of BRCA1 gene and breast cancer from different SAARC 
countries

Country Exons Variations Variations detected
No of BRCA1 

variations Reference
Patient Control

Pakistan

2, 11 and 12
Not specified

185del AG, 1912TtoG, 
161delAAAT, 2080insA, 
3889delAG, 4184del4, 
4284delAG, 1476delG, 2041in-
sAandIVS14-1AtoG, 1127delA, 
2266delG,2722CtoG

31 None

Liede, et al. 2002

2, 7, 8, 11, 15, 
17, 20 and 24

185delAG, 
185insA, 550delA, 
589delCT, Q491X, 
Q531, 2388delG, 
3812inT, Q1395X, 
5149delCTAA, 
5376insA, IVS20-
1GtoC, S1503X and 
R1835X

All 23 None Rashid, et al. 2006

2, 3 and 13 Not specified 1452delA 5 None Malik, et al. 2008

2, 5, 6, 11, 16, 
20 and 22 Not specified 4837AtoG, 271TtoG, 5231delG, 

1123TtoG 4 None Moatter,  et  a l . 
2011

2 and 15 185delAG and 
4627CtoA 185delAG 1 None Aziz, et al. 2016

2 185delAG, 185insA 185delAG 1 None Samin, et al. 2018

- rs80356932; 
4491CtoT T-T variant of rs80356932 - - Abbas, et al. 2018

11, 16 and 20 1294del40, E1250X, 
5382insC E1250X 1 None Shabana, et al. 

2019

- miRNA binding site 
rs8176318GtoT

rs8176318
- - Ahmed,  e t  a l . 

2019

India

2, 7, 11 and 12 Not specified 465 G to A, 1027 del A, 185 
del AG 3 None Kumar, et al. 2002

2, 11, 16 and 
17 Not specified

185 del AG, 4184 del 4, 3596 
del 4, K1667R, 22 C to G, 
IVS10-12 del G, IVS13+2 T to 
C, IVS7+38 T to C, 5154 C to T, 
K1183R,  S1613G and M1652I

12 3 Saxena,  et  a l . 
2006

2, 5,11 and 8
295 del CA, 4213 del 
T, 5267 T to G, 185 
del G, 2983 C to A

All variations identified with 
high frequency of 185 del G 15 None Vaidyanathan, et 

al. 2009

2, 11, 12, 13, 
14, 16, 17 and 
18

Not specified
4162 del AG, 4327 C to T, 1149 
del AT, 4399 C to T, 4706 ins 7, 
68_69 del AG, 66_67 del AG

12 None Soumittra, et al. 
2009

2 and 11 185 del AG, 1014 del 
GT and 3889 del AG All variations detected 13 None Hansa, et al. 2012

20 Not specified 5237 A to C 1 None Chakraborty, et 
al. 2013

2 185 del AG Not found - - Chakraborty, et 
al. 2015

-

c.190 T to C, 1307 
del T, g.5331 G to 
A and
c.2612 C to T

Not found - - Kour, et al. 2020
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ject and exon specific primers were used to amplify 
BRCA1 exon 2. Sequences were analyzed through 
the BLAST. BRCA1 variants and BRCA2 variants 
were studied in 100 breast cancer patients and 100 
controls using tetra-ARMS-PCR by Abbas et al., in 
2019. Shabana, et al., in 2019 isolated DNA from 
blood samples of 80 female breast cancers and 80 
healthy female by manual method and genotyping 
was done by PCR-RFLP.
Ahmed, et al., in 2019 genotyped the selected varia-
tions in 300 breast cancer patients and 300 healthy 
controls by using the allele-specific polymerase 
chain reaction (PCR). Genetic variant in BRCA1 and 
2 was determined by Yousafzai, et al., in 2019 from 
blood samples of 100 subjects including 50 breast 
cancer cases and 50 normal subjects. Majeed, et 
al., in 2020 screened for 5000 women with breast 
cancer. 302 women were diagnosed with breast 
cancer; Using Sanger sequencing, DNA extracted 
from peripheral blood of 100 patients was screened 
for disease causing variants in the BRCA1.

India 

To find out the contribution of BRCA1 mutations to 
hereditary breast cancer among Indian women, the 
coding sequence of the BRCA1 gene was studied in 
14 breast cancer patients with a positive family history 
of breast and ovarian cancer. Mutation analysis was 
carried out by Kumar et al., in 2002 using conforma-
tion sensitive gel electrophoresis (CSGE). BRCA1, 
BRCA2 and CHEK2 germline mutation was studied 
by Rajkumar, et al., in 2003 in 22 patients with a family 
history of breast or ovarian cancer and early onset 
breast cancer. DHPLC was used for mutation analysis. 

METHODOLOGY USED BY DIFFERENT STUDIES 
OF SAARC COUNTRIES
Pakistan
A case-control study of 341 case subjects with breast 
cancer and 200 female control subjects has conduct-
ed by Liede, et al., in 2002 in which DNA was isolated 
from peripheral blood. Exon intron boundaries were 
screened by protein-truncation testing (PTT) and 
direct sequencing was used for confirmation of all 
mutant bands detected by PTT. Rashid et al., in 2006 
selected the 176 breast cancer families diagnosed 
with invasive breast cancer; DNA was extracted 
from blood samples. The entire coding regions of 
the BRCA1 gene was screened using single strand 
conformational polymorphism (SSCP) analysis, dena-
turing high pressure liquid chromatography (DHPLC) 
analysis, and the protein truncation (PTT). Malik, et 
al., in 2008 selected the 150 cases of unilateral breast 
cancer patients; after DNA extraction, Single strand 
conformational polymorphism (SSCP) was done for 
exons of BRCA1, and sequence analysis was per-
formed for accepted sequence variant. 
53 breast cancer patients were diagnosed by Moat-
ter, et al., in 2011; after DNA extraction, mutational 
analysis of BRCA1 exons was carried out using single 
strand conformation polymorphism (SSCP) and pro-
tein truncation test (PTT) assay. All BRCA1 sequence 
variants were confirmed by DNA sequencing. Allele 
specific PCR was performed by Aziz et al., in 2016 
to detect the selected mutations in 120 samples. 523 
breast cancer patients were screened by Rashid et 
al., in 2016 for BRCA1 and BRCA2. Mutation analysis 
was done by using PTT, SSCP and DHPLC analyses. 
Samin, et al., in 2018 extracted DNA from 115 sub-

Table 4: [Continued.]

Country Exons Variations Variations detected

No of BRCA 1 variations

ReferencesPatient Control

Sri Lanka 11, 13, 
16 & 21

Not specified 8 5 6 T t o G ,  3 0 8 6 d e l T, 
1VS17–2AtoT, 5404delG, 
IVS7+36TtoC, IVS7+38T-
t o C ,  I V S 7 + 4 1 C t o T, 
IVS7+49del15, IVS7-34CtoT, 
2 1 9 6 G t o A ,  2 2 0 1 C t o T, 
2 4 3 0 T t o C ,  2 7 3 1 C t o T, 
3 2 3 2 A t o G ,  4 4 2 7 T t o C , 
4 9 3 1 A t o G ,  4 9 5 6 A t o G , 
5075GtoA

19 None Silva, et al. 2008

Nepal - 185delAG and 
1294del40

185delAG 4 None Bhatta, et al. 2016

Bangladesh 11 Not specified 852GtoC, 711AtoG, 709GtoA 3 None Nishat, et al. 2019

2 Not specified 67GtoC, 75CtoA, 48TtoG 5 None Chowdhury, et al. 2020

Maldives None

Bhutan None

Afghanistan None
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The distribution and the nature of BRCA1 and BRCA2 
germline mutations and polymorphisms were studied 
by Saxena, et al., in 2006 in the group of 204 breast 
cancer patients and 140 controls. All coding regions 
and exon-intron boundaries of the BRCA1 and BRCA2 
genes were screened by Heteroduplex analysis 
followed by direct sequencing of detected variants.
To find out the contribution of BRCA1 and BRCA2 
mutations in developing of hereditary breast can-
cer among Indian women, a mutation analysis of 
the BRCA1 and BRCA2 genes was carried out by 
Vaidyanathan, et al., in 2009 in 61 breast or ovarian 
cancer patients from south India. Mutation analysis 
was carried out using conformation-sensitive gel 
electrophoresis (CSGE). Only one study from North 
East India was performed by Hansa, et al., in 2012 to 
provide a prevalence of BRCA1 germline mutation. 
Three mutations were observed in exon 2 and 11.
From the East India, a study expected the carrier 
frequency of 185delAG (BRCA1) and 6174delT 
(BRCA2) mutations. The DNA was extracted by 
Chakraborty, et al., in 2015 from peripheral blood 
and mutation detection was done using allele specific 
duplex-multiplex PCR. North Indian breast cancer pa-
tients were studied by Kour et al., in 2020 to find the 
association with four described pathogenic variants 
of BRCA1and genotyping was done by PCR-RFLP.
Sri Lanka, Bangladesh, Nepal, Maldives, Bhutan 
and Afghanistan
Sri Lanka, Bangladesh and Nepal have fewer studies 
on BRCA1 gene related to breast cancer. A total of 

130 patients of breast cancer and 40 control subjects 
from Sri Lanka were analyzed by Silva, et al., in 2008 
for BRCA1 mutations. All but exon 11 were screened 
by single strand conformation analysis (SSCP).
Nishat, et al., in 2019 extracted genomic DNA from 
the histopathological diagnosed breast cancer tis-
sues of 65 female patients. Two regions of exon11 
of BRCA1 gene were amplified and sequenced 
by using Sanger sequencing. Chowdhury, et al., 
2020 extracted genomic DNA from the blood of 50 
Bengali Bangladeshi female breast cancer patients. 
The whole region of exon2 of the BRCA1 gene was 
amplified and the amplified DNA products were 
sequenced using Sanger sequencing.
From Nepal, a study was carried out by Bhatta, et al., 
in 2016 to find the mutations in breast cancer patients. 
The blood was extracted from 50 breast cancer pa-
tients and 20 controls. DNA was subjected to PCR 
using primers for 185delAG and 1294del40 mutations. 
There were no studies found from Afghanistan, Bhutan 
and Maldives in our searching database.
BRCA1 variations among different populations 
of SAARC 
Pakistan and India
Pakistan and India are considered two major coun-
tries of South Asia. Pakistani population has a variety 
of ethnicity. Punjabis cover the largest ethnic group 
in the country at 44.15%, while other important ethnic 
groups include Pashtun 15.42%, Sindhi 14.1%, Mo-
hajir 7.57%, Baloch 3.57%, and others 4.66%.10 India 
is the second most populated country in the world, 

Table 5: Variations studied in SAARC countries with in exons of BRCA1 gene

Exons  Variations Country Ethnicity (no of subject) References 

2 185delAG

185insA

68-69delAG
66-67delAG
48TtoG
67GtoC
75CtoA

Pakistan

India

Nepal
Pakistan

India

Bangladesh

Punjabi (1)
Pathan (2)
Not specified (1)
Punjabi (1)
North India (1)
North India (1)
South India (8)
North-East India (1)
Nepalese (4)
Punjabi (1)
Punjabi (3)
South India (3)
South India (1)
Bengali (1)
Bengali (2)
Bengali (2)

Liede, et al. 2002
Rashid, et al. 2006
Aziz, et al. 2016
Samin, et al. 2018
Kumar, et al. 2002
Saxena, et al. 2006
Vaidyanathan, et al. 2009
Hansa, et al. 2012
Bhatta, et al. 2016
Liede, et al. 2002
Rashid, et al. 2006
Soumittra, et al. 2009
Soumittra, et al. 2009
Chowdhury, et al. 2020
Chowdhury, et al. 2020
Chowdhury, et al. 2020

5 295delCA India South India (1) Vaidyanathan, et al. 2009

6 271TtoG Pakistan Mohajir (1) Moatter, et al. 2011

7 550delA
465GtoA

Pakistan
India

Not specified (1)
North India (1)

Rashid, et al. 2006
Kumar, et al. 2002

8 589delCT Pakistan Punjabi (1) Rashid, et al. 2006
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11 2080insA
1912TtoG
1616delAAAT
4184del4

1476delG
2041insA
3889delAG

1127delA
2266delG
2722CtoG
3405CtoT
894delG
1956delA
1770insT
1013delTG
2388delG

Q491X
Q531X
3812insT
1123TtoG
E1250X
1033GtoT
1181GtoA
1267inAT
1682CtoT
1847CtoT
2612CtoT
3748GtoT
1027delA
3596del4
2983CtoA
4213delT
1149delAT
1014delGT
3086delT
856TtoG
2196GtoA
2201CtoT
2430TtoC
2731CtoT
3232AtoG
3667AtoG
4427TtoC
4931AtoG
4956AtoG
5075GtoA
852GtoC
711AtoG
709GtoA

Pakistan

India
Pakistan

Pakistan
India
Pakistan

India

Sri Lanka

Bangladesh
 

Pashtun (3)
Mohajir (1)
Mohajir (1)
Sindhi (1), Punjabi (4)
North India (1)
Punjabi (1)
Punjabi (2)
Punjabi (2)
North-East India (9)
Punjabi (1)
Punjabi (1)
Kashmiri (1)
Mohajir (1)
Mohajir (1)
Punjabi (1)
Baloch (1)
Mohajir (1)
Mohajir (1)
Pashtun (1)
Punjabi (1)
Not specified (1)
Not specified (1)
Pashtun (1)
Not specified (1)
Baloch (1)
Baloch (1)
Baloch (1)
Baloch (1)
Baloch (1)
Baloch (1)
Baloch (1)
North India (1)
North India (1)
South India (1)
South India (1)
South India (1)
North-East India (3)
Sinhalese (1)
Sinhalese (1)
Sinhalese (1)
Sinhalese (1)
Sinhalese (1)
Sinhalese (1)
Sinhalese (1)
Sinhalese (1)
Sinhalese (1)
Sinhalese (1)
Sinhalese (1)
Sinhalese (1)
Bengali (1)
Bengali (1)
Bengali (1)

Liede, et al. 2002
Liede, et al. 2002
Liede, et al. 2002
Liede, et al. 2002
Saxena, et al. 2006
Liede, et al. 2002
Liede, et al. 2002
Liede, et al. 2002
Hansa, et al. 2012
Liede, et al. 2002
Liede, et al. 2002
Liede, et al. 2002
Liede, et al. 2002
Liede, et al. 2002
Liede, et al. 2002
Liede, et al. 2002
Liede, et al. 2002
Liede, et al. 2002
Rashid, et al. 2006
Rashid, et al. 2006
Rashid, et al. 2006
Rashid, et al. 2006
Moatter, et al. 2011
Shabana, et al. 2019
Yousafzai, et al. 2019
Yousafzai, et al. 2019
Yousafzai, et al. 2019
Yousafzai, et al. 2019
Yousafzai, et al. 2019
Yousafzai, et al. 2019
Yousafzai, et al. 2019
Kumar, et al. 2002
Saxena, et al. 2006
Vaidyanathan, et al. 2009
Vaidyanathan, et al. 2009
Soumittra, et al. 2009
Hansa, et al. 2012
Silva, et al. 2008
Silva, et al. 2008
Silva, et al. 2008
Silva, et al. 2008
Silva, et al. 2008
Silva, et al. 2008
Silva, et al. 2008
Silva, et al. 2008
Silva, et al. 2008
Silva, et al. 2008
Silva, et al. 2008
Silva, et al. 2008
Nishat, et al. 2019
Nishat, et al. 2019
Nishat, et al. 2019

12 4284delAG
Q1395X
4162del5

Pakistan

India

Mohajir (2)
Punjabi (1)
South India (1)

Liede, et al. 2002
Rashid, et al. 2006
Soumittra, et al. 2009

13 1452delA
4327CtoT

Pakistan
India

Not specified (1)
South India (1)

Malik, et al. 2008
Soumittra, et al. 2009

14 4399CtoT India South India (1) Soumittra, et al. 2009

Table 5: [Continued.]
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15 S1503X Pakistan Punjabi (1)
Punjabi (5)

Liede, et al. 2002
Rashid, et al. 2006

16 4837AtoG

4706ins7

Pakistan

India

Mohajir (1)
Baloch (1)
South India (1)

Moatter, et al. 2011
Yousafzai, et al. 2019
Soumittra, et al. 2009

17 5149delCTAA
K1667R
5154CtoT

Pakistan
India

Punjabi (1)
North India (1)
North India (1)

Rashid, et al. 2006
Saxena, et al. 2006
Saxena, et al. 2006

18 5267TtoG
5120del3

India South India (1)
South India (1)

Vaidyanathan, et al. 2009
Vaidyanathan, et al. 2009

20 5376insA
5231delG
5237AtoC

Pakistan

India

Not specified (1)
Mohajir (1)
Not specified (1)

Rashid, et al. 2006
Moatter, et al. 2011
Chakraborty, et al. 2013

21 5308insG
5404delG

Pakistan
Sri Lanka

Baloch (1)
Sinhalese (1)

Yousafzai, et al. 2019
Silva, et al. 2008

24 R1835X Pakistan Punjabi (2) Rashid, et al. 2006

Table 6: Variations studied in SAARC countries with in introns of BRCA1 gene

Intron Country Ethnicity Reference

IVS14-1GtoA

IVS20-1GtoC
IVS7+38TtoC 

IVS13+2TtoC
IVS10-12delG
IVS7-2AtoT
IVS7+36TtoC
IVS7+41CtoT
IVS7+49del15
IVS7-34CtoT

Pakistan 

India
Sri Lanka
India

Sri Lanka

Pashtun (1), Punjabi (2)
Punjabi (1)
Not specified (1)
North India (1) 
Sinhalese (1)
North India (1)
North India (1)
Sinhalese (1) 
Sinhalese (1)
Sinhalese (1)
Sinhalese (1)
Sinhalese (1)

Liede, et al. 2002
Rashid, et al. 2006
Rashid, et al. 2006 
Saxena, et al. 2006 
Silva, et al. 2008
Saxena, et al. 2006
Saxena, et al. 2006
Silva, et al. 2008
Silva, et al. 2008
Silva, et al. 2008
Silva, et al. 2008
Silva, et al. 2008

but general information on BRCA1 is not available 
now. The prevalence of breast cancer in India is 
increasing so rapidly and become the number one 
cancer in females.6

The earlier studies by Liede, et al., in 2002 from 
Pakistan and Kumar et al., in 2002 from India found 
out the variation of BRCA1 (185delAG) in only one 
patient from their study sample (Table 5).
In Pakistani population Aziz et al., in 2016 concluded 
that 185del AG and 4627C>A of BRCA1 may help 
in developing the mutations only in certain ethnic 
groups or specified locations whereas, another 
study by Ahmed et al., in 2019 described the 
presence of 185delAG in Pathan and 4627C>A, in 
Punjabi populations. Another study detected the 
BRCA1 185delAG and 185insA mutation in Pakistani 
population, 1 of 46 Punjabi had positive result for 
185del AG.9 Two studies by Malik et al., in 2008 and 
by Moatter et al., in 2011 on Pakistani population 
included exon-2 in their research had not found the 

patients to be positive for 185delAG. The 185delAG 
variant has been found to be the most common 
mutation in BRCA1 in India, as few selected studies 
exposed with limited sample ranges from 19 to 204. 
The variable frequencies were found in the studied 
groups from North India such as: 7.14% by Kumar et 
al., in 2002, 0.49% by Saxena, et al., in 2006 and from 
South India 16.4% by Vaidyanathan, et al., in 2009. 
From the East India, the mutation of 185delAG was not 
found in any patients with or without family history.6

As Table 5 shows that the major exon 11 of BRCA1 
gene is detected in different studies at larger distri-
bution of Variations. Liede, et al., in 2002 conducted 
the 16 Variations on exon 11 with high frequency 
of 2080insA in Pashtun and 4184del4 in Punjabi. 
Other variations on exon 11 have found in Mohajir 
families. A variation S1503X on exon 15 is detected 
by Rashid et al., in 2006 in 5 Punjabi families and 
two intronic variant (IVS14-1GtoA, IVS20-1GtoC) are 
also detected [Table 6]. 

Table 5: [Continued.]
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From India, two studies from North India by Kumar 
et al., in 2002 and Saxena, et al., in 2006 and two 
studies from South India by Vaidyanathan, et al., in 
2009 and Soumittra, et al., in 2009 had detected the 
variations on exon 11. Hansa, et al., in 2012 observed 
the three variations, 185delAG in 1, and 1014delGT 
in 3 and 3889delAG in 9 patients from North-East 
Indian patients with exons 2 and 11.
Additionally, mutations in exon 6 (271TtoG), exon 20 
(5231delG) and exon 11 (1123TtoG) were reported 
first time in the Pakistani population.19Other studies 
had been investigated the different mutation of 
BRCA1 gene in breast cancer patients of Pakistani 
population and suggested that BRCA1 has highly 
contributor in developing the breast cancer.16

A study by Chakraborty, et al., in 2013 conducted 
a novel mutation (5237AtoC), which was found in 
BRCA1 on exon 20 of a breast cancer patient. In silico 
analysis performed that suggested an alteration of 
BRCA1 structure due to this mutation.
The contribution of BRCA1 variations are presented 
in Figure 2 and 3.

Figure 2: The percentage% of BRCA1 variations 
in Pakistani populations as calculated from 

collected data in Table 5

Figure 3: The contribution of BRCA1 variations 
in Indian populations as calculated from col-

lected data in Table 5
Sri Lanka, Bangladesh, Nepal, Maldives, Bhutan 
and Afghanistan
The first report on BRCA1 mutations and polymor-
phisms in Sri Lankan breast cancer patients were 
identified by Silva et al., in 2008. The 19 sequence 
variants in BRCA1 gene were found. One intronic 
variant (IVS7+38TtoC) was found common variation 
in India and Sri Lanka (Table 7). A total of 5 mutations 
48TtoG, 67GtoC and 75CtoA in exon 2 of BRCA1 
were identified in Bangladesh.8 And in another study, 
3 novel mutations were found in a patient, 2/3 mu-
tant sequences had effect on amino acid coding.20 

In Nepalese, The prevalence of 185delAG in breast 
cancer patients was found to be 8% but 1294del40 
was not appeared.5

As Table 7 shows the 185delAG is the common 
variation of BRCA1 gene from Pakistan, India and 
Nepal populations.
From other three countries of SAARC (Maldives, Bhu-
tan and Afghanistan), no study was found regarding 
the BRCA1 or breast cancer in our searched range.

Table 7: Most common variations of BRCA1 gene found from different populations of SAARC countries

Variation 

No of Patients[Ethnicity]  

Pakistan India Sri Lanka Bangladesh Nepal 

185delAG 5 [2 Punjabi, 2 Pathan 
and 1 not specified]

11 [2 North India, 8 South 
India and 1 North-East India] - - 4 [Nepalese] 

4184del4 5 [1 Sindhi, 4 Punjabi] 1 [North India] - - -

3889delAG 2 [Punjabi] 9 [North East India] - - -

IVS7+38 T to C - 1 [North India] 1 [Sinhalese]
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DISCUSSION
The studies of hereditary or sporadic breast cancer 
among the SAARC populations are well considered. 
Most of studies conducted on hereditary breast can-
cer and only three studies conducted on sporadic 
breast cancer, one study by Malik et al., in 2008 
from Pakistan, one study by Saxena, et al., in 2006 
from India and one study by Silva et al., in 2008 from 
Sri Lanka (Table 1,2 and 3). In our review, Genetic 
epidemiological studies improve our knowledge of 
population heredities of BRCA1. There have been 
unique founder variations identified in SAARC popu-
lation. Recently, most of data was created from stud-
ies of high risk families and case controls. Studies 
of unselected breast cancer patient in SAARC are 
developing. Usually, these studies provide more 
information, despite the use of inadequate and 
different methods for variations detection. Most of 
studies have focused on early onset breast cancer; 
however the majority of cases follow before age of 
50 years in South Asian countries. 
Until, it is not yet cleared that how much variations 
among these countries are contributing to genetic 
factors, or what ratio of all cases of breast cancer are 
familial. The studies show the prevalence of BRCA1 
variations may be equivalent or higher in Asia than 
in South Asian countries. Diagnosis of hereditary 
breast cancer in young age patients from SAARC 
populations, it is expected that BRCA1 variations will 
account for greater proportion of all breast cancer 
in South Asia. 
Pakistan and India as counterpart of SAARC coun-
tries have well range in standard of cancer screening 
and treatment. In other SAARC countries, due to 
scarcity of resources or lack of awareness against 
the breast cancer, genetic screening is not common. 
However, beside BRCA1 association studies com-
mon risk factors are explored by different studies. 
The present study was conducted to find the 
relationship and prevalence of BRCA1 gene among 
breast cancer patients with in population and ethnic 
groups of SAARC countries. Due to limited researches 
on related study, exact result was not concluded. 
There is a need for larger collective studies for further 
insight into mutational spectra of BRCA 1 gene.

REFERENCESREFERENCES
1. Abbas S, Siddique A, Shahid N, Khan RT, Fatima 

W. Breast cancer risk associated with BRCA1/2 
variants in the Pakistani population. Breast Can 
2019; 26(3):365-72. https://doi.org/10.1007/s12282-
018-0932-y  

2. Ahmad M, Jalil F, Haq M, Shah Ali. Effect of variation 
in miRNA-binding site (rs8176318) of the BRCA1 
gene in breast cancer patients. Turk J Med Sci 2019; 
49(5):1433-8. https://doi.org/10.3906/sag-1905-17 

3. Aziz F, Fatima W, Mahmood S, Khokher S. Screen-
ing for del185AG and 4627C>A BRCA1 mutations 
in breast cancer patients from Lahore, Pakistan. 

Asian Pac J Can Pre 2016; 17(4):1725-7. https://doi.
org/10.7314/APJCP.2016.17.4.1725 

4. Bano R, Ismail M, Nadeem A, Khan MH, Rashid H. 
Potential risk factors for breast cancer in Pakistani 
women. Asian Pac J Can Pre 2016; 17(9):4307-12. 

5. Bhatta B, Thapa R, Shahi S, Bhatta Y, Pandeya 
DR, Poudel BH. A pilot study on screening of 
BRCA1 mutations (185delAG, 1294del40) in Nep-
alese breast cancer patients. Asian Pac J Can 
Pre 2016; 17(4):1829-32. https://doi.org/10.7314/
APJCP.2016.17.4.1829  

6. Chakraborty A, Banerjee D, Basak J, Mukhopadhyay 
A. Absence of 185delAG and 6174delT mutations 
among breast cancer patients of Eastern India. 
Asian Pac J Can Pre 2015; 16(17):7929-33. https://
doi.org/10.7314/APJCP.2015.16.17.7929 

7. Chakraborty A, Katarkar A, Chaudhuri K, Mukhopad-
hyay A, Basak J. Detection of a novel mutation in 
exon 20 of the BRCA1 gene. Cell Mol Bio Let 2013; 
18(4): 631-38. https://doi.org/10.2478/s11658-013-
0110-3 

8. Chowdhury S, Khatun M., Khan T, Laila A. Mutation in 
exon2 of BRCA1 gene in adult Bengali Bangladeshi 
female patients with breast cancer: an experience 
from two tertiary-care hospitals. Asian Pac J Can 
Pre 2020; 21(8): 2265-70. https://doi.org/10.31557/
APJCP.2020.21.8.2265 

9. Durr-E-Samin, Saif-Ur-Rehman M, Shahnawaz-
Ul-Rehman M, Khan MS. Association of BRCA1 
185delAG with early age onset of breast cancer 
patients in selected cohort from Pakistani popula-
tion. Pak J Med Sci 2018; 34(5):1158-63. https://doi.
org/10.12669/pjms.345.15764 

10. Farooq A, Naveed AK, Azeem Z, Ahmad T. Breast 
and ovarian cancer risk due to prevalence of BRCA1 
and BRCA2 variants in Pakistani population: a Paki-
stani database report. J Oncology 2011; 1-8. https://
doi.org/10.1155/2011/632870 

11. Hansa J, Kannan R, Ghosh SK. Screening of 
185delAG, 1014delGT and 3889delAG BRCA1 muta-
tions in breast cancer patients from North-East India. 
Asian Pac J Can Pre 2012; 13(11):5871-74. https://
doi.org/10.7314/APJCP.2012.13.11.5871 

12. Kumar BV, Lakhotia S, Ankathil R, Madhavan J, 
Jayaprakash PG, Nair MK, et al. Germline BRCA1 
mutation analysis in Indian breast/ovarian cancer 
families. Can Bio Therapy 2002; 1(1):18-21. https://
doi.org/10.4161/cbt.1.1.33 

13. Kour A, Sambyal V, Guleria K, Singh NR, Uppal MS, 
Manjari M, Sudan M. Screening of BRCA1 variants 
c.190T>C, 1307delT, g.5331G>A and c.2612C>T 
in breast cancer patients from North India. Gen 
& Mol Bio 2020; 43(2): e20190014. https://doi.
org/10.1590/1678-4685-gmb-2019-0014 

14. Lara K, Consigliere N, Pérez J, Porco A. BRCA1 and 
BRCA2 mutations in breast cancer patients from 
Venezuela. Bio Res 2012; 45: 117-30. https://doi.
org/10.4067/S0716-97602012000200003 

15. Liede A, Malik IA, Aziz Z, Rios P, Kwan E, Narod 
SA. Contribution of BRCA1 and BRCA2 mutations 
to breast and ovarian cancer in Pakistan. Ameri-
can J Hum Gen 2002; 71(3): 595-606. https://doi.
org/10.1086/342506 

16. Majeed W, Aslam B, Javed I, Khaliq T, Muhammad 



184

Amna Abid, et al.

Gomal Journal of Medical Sciences October-December 2020, Vol. 18, No. 4

F, Ali A, Raza A. Breast Can: Major risk factors and 
recent developments in treatment. Asian Pac J Can 
Pre 2014; 15(8): 3353-58. https://doi.org/10.7314/
APJCP.2014.15.8.3353 

17. Malik FA, Ashraf S, Kayani MA. Contribution of 
BRCA1 germline mutation in patients with sporadic 
breast cancer. Int Sur Oncology 2008; 5(21). https://
doi.org/10.1186/1477-7800-5-21 

18. Miao L, Yu Y, Ji Y, Zhang B, Yuan Z, Du Y, et al. As-
sociation between BRCA1 P871L polymorphism and 
cancer risk: evidence from a meta-analysis. Oncotar-
get 2017; 8(18):30587-94. https://doi.org/10.18632/
oncotarget.15739 

19. Moatter T, Aban M, Khan S, Azam I, Pervez S. BRCA1 
status in Pakistani breast cancer patients with mod-
erate family history. J Coll Physicians Sur Pak 2011; 
21(11): 680-4. 

20. Nishat L, Yesmin ZA, Arjuman F, Rahman S, Banu 
LA. Identification of mutation in exon11 of BRCA1 
gene in Bangladeshi patients with breast cancer. 
Asian Pac J Can Pre 2019; 20(11): 3515-19. https://
doi.org/10.31557/APJCP.2019.20.11.3515 

21. Rashid MU, Muhammad N, Bajwa S, Faisal S, 
Tahseen M, Bermejo JL, et al. High prevalence 
and predominance of BRCA1 germline mutations 
in Pakistani triple-negative breast cancer patients. 
BMC Can 2016; 16(1): 673. https://doi.org/10.1186/
s12885-016-2698-y 

22. Rashid MU, Zaidi A, Torres D, Sultan F, Benner A, 
Naqvi B, et al. Prevalence of BRCA1 and BRCA2 
mutations in Pakistani breast and ovarian cancer 
patients. Int J Cancer 2006; 119: 2832-39. https://
doi.org/10.1002/ijc.22269 

23. Rajkumar T, Soumittra N, Nancy NK, Swaminathan 
R, Sridevi V, Shanta V. BRCA1, BRCA2 and CHEK2 
(1100 Del C) germline mutations in hereditary breast 
and ovarian cancer families in South India. Asian Pac 
J Can Pre 2003; 4(3):203-8. 

24. Saxena S, Chakraborty A, Kaushal M, Kotwal S, Bha-
tanager D, Mohil RS, et al. Contribution of germline 
BRCA1 and BRCA2 sequence alterations to breast 
cancer in Northern India. BMC Med Gen 2006; 7: 75. 
https://doi.org/10.1186/1471-2350-7-75 

25. Shabana, Liaqat Z, Maqsood F, Akhtar T, Nasir 
MF, Sarwar S, et al. Prevalence of BRCA1/BRCA2 
mutations in the Pakistani breast cancer patients. 
Professional Med J 2020; 27(6): 1151-6. https://doi.
org/10.29309/TPMJ/2020.27.06.3701 

26. Siddiqui MS, Kayani N, Gill MS, et al. Breast diseas-
es: a histopathological analysis of 3279 cases at a 
tertiary care center in Pakistan. J Pak Med Assoc 
2003 Mar; 53(3):94-7. https://jpma.org.pk/article-de-
tails/2077?article_id=2077 

27. Silva W, Karunanayake EH, Tennekoon KH, Allen M, 
Amarasinghe I, Angunawala P, et al. Novel sequence 
variants and a high frequency of recusrrent polymor-
phisms in BRCA1 gene in Sri Lankan breast cancer 
patients and at risk individuals. BMC Can 2008; 8: 
214. https://doi.org/10.1186/1471-2407-8-214 

28. Soumittra N, Meenakumari B, Parija T, Sridevi V, 
Nancy KN, Swaminathan R, et al. Molecular genetics 
analysis of hereditary breast and ovarian cancer 
patients in India. Cancer Clin Prac 2009; 7(1): 13. 
https://doi.org/10.1186/1897-4287-7-13 

29. Vaidyanathan K, Lakhotia S, Ravishankar HM, Ta-
bassum U, Mukherjee G, Somasundaram K. BRCA1 
and BRCA2 germline mutation analysis among In-
dian women from south India: identification of four 
novel mutations and high-frequency occurrence 
of 185delAG mutation. J Biosci 2009 Sep; 34(3): 
415-22. https://doi.org/10.1007/s12038-009-0048-9 

30. Xu GP, Zhao Q, Wang D, Xie WY, Zhang LJ, Zhou H, 
et al. The association between BRCA1 gene poly-
morphism and cancer risk: a meta-analysis. Onco-
target 2018; 9(9): 8681-94. https://doi.org/10.18632/
oncotarget.24064 

31. Yang M, Du X, Zhang F, Yuan S. Association 
between BRCA1 polymorphisms rs799917 and 
rs1799966 and breast cancer risk: a meta-analysis. 
J Int Med Res 2019 Apr; 47(4): 1409-16. https://doi.
org/10.1177/0300060519826819  

32. Yousafzai A, Luqman M, Ahmed N, Arbab M, Murad 
M, Sajjad N, et al. Identification of mutations in gene 
BRCA1/2 in breast cancer Cases from Balochistan, 
Pakistan. Pak J Zoo 2019; 51(4): 1579- 82. https://
doi.org/10.17582/journal.pjz/2019.51.4.sc2 

AUTHORS’ CONTRIBUTIONAUTHORS’ CONTRIBUTION
The following authors have made substantial contributions to the manuscript as under: 

Conception or Design:  AA, IA
Acquisition, Analysis or Interpretation of Data: AA, IA
Manuscript Writing & Approval:  AA, IA
All the authors agree to be accountable for all aspects of the work in ensuring that questions related to 

the accuracy or integrity of any part of the work are appropriately investigated and resolved.

Copyright © 2020. Amna Abid, et al. This is an Open Access article distributed under the terms of the 
Creative Commons Attribution-NonCommercial 4.0 International License, which permits unrestricted 
use, distribution & reproduction in any medium provided that original work is cited properly.

CONFLICT OF INTEREST
Authors declare no conflict of interest.

GRANT SUPPORT AND FINANCIAL DISCLOSURE
None declared.


