
Duduyemi BM, et al - Kaiso Expression in Breast Cancer 

 

 

354 Niger Med J 2024; 65(3):354-366, ISSN: 0300-1652, E-ISSN: 2229-774X, Publisher: Nigerian Medical Association.  May - June. 2024 

 

 

 
 

 

 
 

Kaiso Expression in Triple Negative Breast Cancer in a Tertiary Hospital in 

Ghana. 

*Babatunde Moses Duduyemi1, Thelma Kwakye2, Lorraine Sallah2. 
 

1Department of Pathology, University of Sierra Leone Teaching Hospitals Complex, Sierra Leone. 
2Department of Physiology, Kwame Nkrumah University of Science and Technology, Ghana 

 

 
 

Background: Breast cancer has produced more lost disability-adjusted life years (DALYs) than any other 

type of cancer. The prevalence of the disease, especially triple negative breast cancer (TNBC) in Africa is 

on the rise, with poor survival rates. With the great advancements in treatments of breast cancers, that of 

TNBC is still a challenge due to its narrowed treatment options and poor disease prognosis. This research 

seeks to explore the expression of kaiso in Ghanaian breast cancer and how they may modulate 

clinicopathological features, and disease prognosis.  

Methodology: A cross-sectional retrospective study was conducted on formalin-fixed paraffin-embedded 

(FFPE) breast cancer tissues retrieved from the archives of the pathology unit of Komfo Anokye 

Teaching Hospital (KATH). Immunohistochemistry assessment was performed on haematoxylin and 

eosin-stained slides selected for tissue microarray construction. Data were analysed using SPSS version 

28 and Microsoft excel 2013.  

Result: 55.3% of the cases tested negative to progesterone receptor (PR), oestrogen receptor (ER), and 

human epidermal growth receptor 2 (HER2). There were significant associations between menopausal 

status and molecular subtype (p=0.010), Kaiso expression and histological diagnoses (<0.001) and Kaiso 

against lymphovascular invasion (0.050). However, there were no significant associations between Kaiso 

localization and the clinicopathological features although 63.9% of the expression was seen in the 

nucleus.  

Conclusion: The study indicates that Kaiso is highly expressed in Ghanaian TNBC and likely associated 

with worse outcomes in aggressive tumour types.  

Keywords: Kaiso expression; TNBC; Tissue microarray; Immunohistochemistry. 
 

*Correspondence: Babatunde Duduyemi. Department of Pathology, University of Sierra Leone Teaching Hospitals Complex, Sierra Leone. 

Email: babsdudu@yahoo.com. 

How to cite: Duduyemi BM, Kwakye T, Sallah L. Kaiso Expression in Triple Negative Breast Cancer in a Tertiary Hospital in Ghana. Niger 

Med J 2024;65(3):354-366.https://doi.org/10.60787/nmj-v65i3-429. 

 This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution-Non-

Commercial-Share Alike 4.0 License, which allows others to remix, tweak, and build upon the work non-commercially, as long as  

appropriate credit is given, and the new creations are licensed under the identical terms. 

 

 

  

 

Original Article

Abstract

Quick Response Code:

Original Research 

mailto:babsdudu@yahoo.com
https://doi.org/10.60787/nmj-v65i3-429


Duduyemi BM, et al - Kaiso Expression in Breast Cancer 

 

 

355 Niger Med J 2024; 65(3):354-366, ISSN: 0300-1652, E-ISSN: 2229-774X, Publisher: Nigerian Medical Association.  May - June. 2024 

 

 

Introduction 

For a very long time, the breasts have not only remained an identification tool but also, the most salient 

and appealing feature of the female sexual organ. The female breasts are not for sexual pleasure only but 

serve an important function of sustaining young offspring (1). Unfortunately, there has been an increase 

in the number of young women losing their breasts or parts of it as a result of breast cancer (2,3). The 

disease has proven to be a key obstacle to the advancement of life expectancy with approximately 2.3 

million new cases diagnosed and a corresponding 685,000 deaths globally in 2020. Breast cancer is the 

most commonly diagnosed cancer in women worldwide, representing 1 in 4 cancers (4). 

Some parts of the world have seen a decline in breast cancer mortality and this has been associated to the 

advancement in treatment and early detection (5). Unfortunately, Africa is not a member of this subset. 

Low and middle-income nations account for half of all breast cancer patients, with these countries 

experiencing about 58% of the deaths (6-8). The current aggregated incidence of breast cancer per 

100,000 women in Central (27.9), Eastern (29.9), Western (37.3), and Southern Africa (46.2) has death 

rates reported at 15.8, 15.4, 17.8 and 15.6 respectively. This challenge is magnified by issues linked with 

access to quality healthcare, diagnosis, treatment and management of the disease (9,10). According to a 

recent review by (11), the prevalence of breast cancer in Africa is on the rise and is expected to double by 

the year 2050. 

The fact that African breast cancer has different molecular features from those of Caucasians is crucial to 

the issues confronted in the treatment and management of breast cancer in Africa (12–14). Generally, 

African women are known to have the greatest percentage of breast cancers that are receptor-negative or 

triple-negative (14–18). As a result, a large proportion of breast cancer cases in Africa are not able to 

fully benefit from the available treatment options owing to the negative status for ER, PR and HER-2 

hence have worse prognosis. This to an extent has contributed to the lower survival rate in Africa, Ghana 

included, compared to other developed countries; >40% against 80% as reported by (6). It has become 

necessary that more research is done to uncover predictive/prognostic markers that could lead to better 

treatment options. 

Kaiso, a ubiquitous protein that has high affinity for both the Kaiso binding site (KBS; TCCTGCNA) and 

methylated CpG dinucleotides (19,20) has been implicated in several disparate human cancer and also the 

regulation of tumour suppressive miRNA (21,22). Most of the supposed Kaiso target genes have been 

linked to tumour onset, proliferation, progression and metastasis (23,24). Kaiso is a member of POZ-ZF 

family of transcription factors and was first recognized as a binding partner of the E-cadherin catenin 

cofactor—p120-catenin (p120ctn). It has most often been characterized as a transcriptional repressor, but 

some studies indicate that Kaiso can also function as a transcriptional activator (19). Recent research has 

discovered a link between nuclear expression of Kaiso and African Americans' poor overall survival 

compared to their Caucasian counterparts. Its depletion has been shown to attenuate metastatic activity of 

cancer cells (14). This study would provide novel information on the expression of Kaiso in Ghanaian 

TNBC cases as no study has been conducted in Ghana pertaining to Kaiso. It would also inform the 

exploration of Kaiso as a potential therapeutic target/prognostic marker for Ghanaian TNBC patients. 

This study aims to determine the expression of Kaiso, establish its predictive/prognostic importance and 

how it may modulate the clinicopathological features of breast cancer using cases from a Ghana tertiary 

hospital in Kumasi.  
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Methodology 

Following ethical approval from the Committee on Human Research, Publication and Ethics (CHRPE) of 

the Kwame Nkrumah University of Science and Technology (KNUST), archived FFPE breast cancer 

tissue blocks from 2008 to 2017 were obtained from KATH. The FFPE blocks were submitted to the 

Department of Pathology at the KNUST School of Medicine and Dentistry for histological evaluation. 

After excluding cases with inconclusive diagnosis, destroyed FFPE blocks, unmatching and or missing 

data, a total of 150 samples out of which 84 were TNBC hence the working sample. 

Three microns thin section slides were made from the eligible blocks using a microtome. The sections 

were deparaffinized using xylene and subsequently differentiated and rehydrated by immersion in a series 

of alcohol solution with decreasing grades (95%-70%). The slides were stained and counterstained with 

haematoxylin and eosin respectively using the regressive method. Two experienced pathologists 

reviewed the H&E slides independently for histological characterization after which tumour 

representative areas were marked for TMA construction. 1mm cylindrical cores of tumour foci were 

extracted from mapped FFPE blocks (donor blocks) and introduced into the TMA recipient paraffin 

blocks that were constructed with Micatu MicaArray Gen. 4. Two cores were used to represent each case. 

The recipient blocks were gently heated under an incandescent lamp. The same procedure employed for 

the preparation of the H&E slides was used for the TMA slides. The TMA slides were incubated 

overnight at 37℃ awaiting immunohistochemistry. 

TMA slides were placed in a citrate buffer and incubated in a pressure cooker for 20 minutes at 97℃ to 

expose epitopes for antibody binding. After, they were treated with 3% H2O2 diluted with methanol for 

10 minutes and washed with Tris Buffered Saline (TBS) to block background staining. Nonspecific 

antibody binding was prevented by incubating the slides in casein solution and washed again with TBS. 

Drops of mouse monoclonal primary antibodies were introduced and incubated overnight at 37℃ (Table 

1). An auxiliary antibody formed with peroxide and anti-peroxide (DAKO) was added and allowed to sit 

for 30minutes. Sections were developed with 3,3-diaminobenzidine tetrahydrochloride (DAB), 

counterstained with alum haematoxylin, differentiated in 1% acid alcohol for 15 minutes and washed 

with distilled water. The sides were then mounted using DPX mountant. The immunoreactivity during 

incubation revealed the expression of the antigens under study; ER, PR, HER 2 and Kaiso. Negative 

controls were prepared by substituting the primary antibody with TBS. Slides were interpreted and scored 

using the standard scoring protocols for each antibody. Membrane staining was used for HER2 according 

to the ASCO/CAP guidelines (25). The IHC scoring was done according to ASCO/CAP guidelines 

(25,26) by two pathologists independently. Four molecular subtypes were classified based on the works 

of (27,28). Data were entered and analysed using Excel 2016 and SPSS version 28. The Chi-square test 

was used for estimation of associations between categorical variables. A p-value <0.05 at the 95% 

confidence interval was considered statistically significant. 

Results 

A total of 150 breast cancer cases were used for initial investigations using their representative sections 

from Formalin Fixed Paraffin Embedded blocks. After which samples were then restricted to TNBC 

cases. As indicated in Figure 1, the ages ranged from 17 to 92 years old, with cohort 40-49 years having 

the highest occurrence and mean age 49.68 years. Invasive Carcinoma NST was the most prevalent 

histological diagnosis (82.0%). About 51.2% of the cases with data on lymphovascular invasion were 

positive. In about two-third of the cases, high grade cancers were found (70.0%). The descriptive 

statistics for the TMA cases are shown in Table 2. 

Kaiso was expressed in 98.8% (82 out of 83) of the TNBC cases. Kaiso expression was seen in the 

cytoplasm and nucleus of cancerous cells however, there was a higher nuclear expression (63.7%) 

compared to cytoplasmic expression (Table 3). The cases were classified into the breast cancer molecular 
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subtypes based on the expression ER, PR and HER2. Triple negative was the most dominant with 55.3% 

as presented in Table 3. Figures 1 and 2 show IHC photomicrographs of antibodies used for this study. 

The chi-square test showed association between Kaiso, grade and lymphovascular invasion. A p-value of 

< 0.05 was considered significant. There was a significant association between Kaiso expression, 

histological diagnosis, lymphovascular invasion and subcellular localization (p<0.001, p=0.050 and 

p<0.001 respectively). In addition, there was a significant association between the menopausal status of 

women and molecular subtypes (p=0.010) as shown in figure 5. Figure 6 shows Kaiso subcellular 

localization within the histologic grades. 

Table 1: Information on Antibodies Used 

Antibody Clone Pretreat Dilution Control Company Address 
ER 

HER2 

PR 

Kaiso  

1D5 

CB11 

PgR 636 

6F 

ER1/20 

ER1/20 

ER1/10 

1:50 

RTU 

1:400 

1:10000 

Breast CA 

Breast CA 

Endo/Myome 

CSML0 

BioCare Medical 

DAKO 

DAKO 

DAKO 

Concord CA 

Carpinteria CA 

Carpinteria CA 

Carpinteria CA 

 

Table 2: Descriptive Statistics and Histological features of TMA cases 

Age distribution Mean/Years Standard deviation/Years 

 49.68 14.02 

 

 

 

Histological diagnoses 

Invasive carcinoma NST 

Ductal carcinoma in situ 

Metaplastic carcinoma 

Invasive lobular carcinoma 

Mucinous carcinoma 

Medullary carcinoma 

Others* 

123 (82.00) 

6 (4.00) 

5 (3.33) 

5 (3.33) 

5 (3.33) 

2 (1.33) 

4 (2.67) 

 

Histological grade 

 

 

 Low grade  

High grade  

Unknown 

                12 (7.89) 

105 (70.00) 

33 (22.00) 

 

Lymphovascular invasion 

Positive 

Negative 

Unknown^ 

21 (13.82) 

20 (13.16) 

111 (73.03) 
*Others refer to diagnosis described as clinically insignificant by the WHO 

^Result was inconclusive 
 

Table 3: Immunohistochemistry Features of the Cases 

Antibody Frequency Percentage Expressed (%) 

ER 

Positive 

Negative 

Total 

 

44 

102 

146 

 

30.14 

69.86 
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PR 

Positive 

Negative 

Total 

 

18 

125 

143 

 

12.59 

87.41 

HER2 

Positive 

Negative 

Total 

 

109 

31 

140 

 

77.86 

22.14 

Molecular Subtype 

Luminal A 

Luminal B 

HER2 overexpression 

Triple negative 

 

27 

16 

24 

83 

 

18.00 

10.67 

16.00 

55.33 

Kaiso 

Nuclear 

Cytoplasmic 

Negative 

 

53 

29 

1 

 

63.86 

34.94 

1.20 

 

 

 

Figure 1: Photomicrographs of breast cancer cases positive for Kaiso in the nucleus (A1) and Kaiso in 

the cytoplasmic (B2) with A2 and B2 focusing on enlarged parts. The golden-brown areas signify 

positive tumour staining.  

  

A2 A1 

B1 B2 
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Table 4: Expression of Kaiso in TNBC against Clinicopathological Characteristics 

Clinicopathological 

Exotics 

Kaiso Positive  X2 P-value 

Histological diagnosis 

Invasive NST 

Ductal Carcinoma in situ 

Invasive Lobular 

Metaplastic 

Mucinous 

Others 

 

70 

2 

2 

2 

2 

4 

 

 

 

  83.000 

               

 

 

               <0.001 

Histological grade 

Low grade 

High grade 

 

5 

64 

  

 

   0.095 

 

0.954 

Lymphovascular invasion 

Positive 

Negative 

 

11 

11 

 

 5.989 

 

0.050 

Kaiso localization 

Cytoplasmic 

Nuclear 

 

29 

53 

 

83.000 

 

<0.001 

 

 

 

Figure 2: Photomicrographs of breast cancer cases positive for ER (A); B. HER 2 (B) and PR (C). The 

golden-brown areas signify positive tumour staining. 

A C B 
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Figure 3: Age Group Distribution Breast Cancer 

 

 

Figure 4: Distribution of Breast Cancer Molecular Subtypes in Ghana 

 



Duduyemi BM, et al - Kaiso Expression in Breast Cancer 

 

 

361 Niger Med J 2024; 65(3):354-366, ISSN: 0300-1652, E-ISSN: 2229-774X, Publisher: Nigerian Medical Association.  May - June. 2024 

 

 

 

Figure 5: Association of Molecular Subtypes with Menopausal Status 

 

Figure 6: Distribution of Kaiso Localization against Tumour Grade 
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Discussion 

Treatment of breast cancer is highly dependent on the molecular markers present in the cancer. Therefore, 

the evaluation of biomarkers is relevant to projecting the response to treatment. It has become noticeable 

from studies (18,20,29,30) that Kaiso can mediate several of the vital tumour-acquired capabilities which 

include invasion, metastasis, apoptosis, cell proliferation, and inflammation. This study therefore sought 

to explore the prognostic and or predictive significance of Kaiso as a biomarker for Ghanaian breast 

cancers as none of such study has been carried out in the country. 

From the results, majority (55.3%) of the cases are TNBC. This agrees with, although slightly higher than 

prior studies conducted in Ghana with regards to molecular subtypes (5,31,32). This confirmed that more 

than half of all breast cancer cases in Ghana do not express ER, PR and HER 2. Studies from Nigeria 

(12,33) also reported TNBC as the predominant molecular, however, some studies from the Eastern 

African countries reported TNBC second to luminal A (34,35). This suggests that breast cancer 

presentation is not the same across sub regions. The percentage of TNBC cases recorded is higher than 

observed in studies conducted among the western counterparts (36,37), again emphasizing the differences 

between breast cancer in Ghana and by extension African, and other ethnicities.  

Consistent with other studies, this study found that breast cancer in Ghana is significantly higher 

(p=0.010, Fig.3) in premenopausal women (Ameh-Mensah et al., 2021; Atta Manu et al., 2020;  Quayson 

et al., 2014). This solidifies the assertion that breast cancers in African women are more prevalent in the 

reproductive ages (35,39,41). The reason could be due to many factors but mainly the relatively younger 

age of menarche in women of African descent (42). Scientists have explained that breast cancer aetiology 

comprises several pathways, one of which relates to hormones such as oestrogen which increases cell 

proliferation thereby increasing the chance of mutations occurring during DNA replication. This pathway 

suggests that the timing of puberty could potentially affect breast cancer risk because it is a time of 

substantial changes in the hormonal environment (43). The mean age, 49.3 (17-92) recorded from this 

study is lower compared to those in other parts of the world (44,45) further proving that there is disparity 

in breast cancer presentation in different populations.  

A higher number of the cases were high grade tumours and associated with lymphovascular invasion. 

This could reflect a surrounding tumour microenvironment that predicts underlying aggressive tumour 

and worse prognosis. It also indicates that majority of cases in this study may have worse survival 

outcomes (46). With about 98.8% of the cases expressing Kaiso, it can be said that Kaiso is highly 

expressed in Ghanaians and also supports the notion that Kaiso is highly expressed in women of Africa 

descent (14). It is noteworthy that all the low-grade cancers that tested positive to Kaiso had the 

expression in the nucleus. This suggests that those cancers could proceed to become very aggressive 

since nuclear localization of Kaiso has an influence on the degree of aggressiveness (19). Kaiso binds to 

both methylated CpG dinucleotides and the KBS consensus sequence. It has been found that its 

interaction with wild type p53 activates the transcription of proapoptotic genes whiles its interaction with 

mutant p53 potentially represses transcription of the proapoptotic genes (47). This may explain Kaiso’s 

association with high aggressiveness in Ghanaian breast cancer as most cases express mutant p53 as put 

forward by Ameh-Mensah et al (38). Most of the TNBC cases showed a higher nuclear Kaiso expression 

compared to cytoplasmic expression agreeing with the report of Jones et al (48). It has been suggested 

that the high expression of Kaiso in the nucleus positively correlates with local invasion, poorer overall 

survival and lymph node metastases (47). 
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Conclusion 

From the findings, it could be said that most of the breast cancers in Ghana are triple negative in nature 

and of high histologic grade. Almost all the cases expressed Kaiso with more than half showing nuclear 

expression. Significant associations were seen between Kaiso expression, Kaiso localization and 

lymphovascular invasion. This suggests that Kaiso is highly expressed in Ghanaian TNBC, associated 

with worse outcomes in patients with aggressive tumour types and hence may be considered as a 

potential prognostic marker for TNBC.  

Conflicts of interest  

The authors declare that they have no conflicts of interest.  

Acknowledgments  

The authors acknowledge the support offered by staff of the Department of Pathology, KATH, and the 

Department of Physiology. The assistance offered by Mr. Innocent Abaa in the statistical analysis is also 

acknowledged.  

References 

1.  Kalimuthu R, Yegiyants SS, Brenzek C. Anatomy of the Breast, Axilla, and Chest Wall. In: Breast 

disease: Comprehensive management. 2015. p. 1–22.  

2.  Corradini S, Reitz D, Pazos M, Schönecker S, Braun M, Harbeck N, et al. Mastectomy or Breast-

Conserving Therapy for Early Breast Cancer in Real-life Clinical Practice: Outcome Comparison 

of 7565 cases. Cancers (Basel). 2019;11(2).  

3.  Al –Gaithy ZK, Yaghmoor BE, Koumu MI, Alshehri KA, Saqah AA, Alshehri HZ. Trends of 

mastectomy and breast-conserving surgery and related factors in female breast cancer patients 

treated at King Abdulaziz University Hospital, Jeddah, Saudi Arabia, 2009–2017: A retrospective 

cohort study. Ann Med Surg 2019;41:47–52. https://doi.org/10.1016/j.amsu.2019.03.012 

4.  Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I, Jemal A, et al. Global cancer 

statistics 2020: GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185 

countries. CA Cancer J Clin. 2021;0(0):1–41.  

5.  Atta Manu E, Bedu-Addo K, Titiloye NA, Ameh-Mensah C, Opoku F, Duduyemi BM. Expression 

of Tumour-Associated MUC1 Is a Poor Prognostic Marker in Breast Cancer in Kumasi, Ghana. J 

Oncol. 2020;2020:1–7.  

6.  Thomas AS, Kidwell KM, Oppong JK, Adjei EK, Osei-Bonsu E, Boahene A, et al. Breast Cancer 

in Ghana: Demonstrating the Need for Population-Based Cancer Registries in Low- and Middle-

Income Countries. J Glob Oncol. 2017;3(6):765–72.  

7.  Galukande M, Wabinga H, Mirembe F, Karamagi C, Asea A. Molecular breast cancer subtypes 

prevalence in an indigenous Sub Saharan African population. Pan Afr Med J. 2014 Apr 5;17:249. 

doi: 10.11604/pamj.2014.17.249.330.  

8.  Ferlay J, Soerjomataram I, Dikshit R, Eser S, Mathers C, Rebelo M, et al. Cancer incidence and 

mortality worldwide: Sources, methods and major patterns in GLOBOCAN 2012. Int J Cancer. 

2015;136(5):E359–86.  

  



Duduyemi BM, et al - Kaiso Expression in Breast Cancer 

 

 

364 Niger Med J 2024; 65(3):354-366, ISSN: 0300-1652, E-ISSN: 2229-774X, Publisher: Nigerian Medical Association.  May - June. 2024 

 

 

9.  Brinton L, Figueroa J, Adjei E, Ansong D, Biritwum R, Edusei L, et al. Factors contributing to 

delays in diagnosis of breast cancers in Ghana, West Africa. Breast Cancer Res Treat. 

2017;162(1):105–14.  

10.  Aziato L, Clegg-Lamptey JNA. Breast Cancer Diagnosis and Factors Influencing Treatment 

Decisions in Ghana. Health Care Women Int. 2015;36(5):543–57.  

11.  Anyigba CA, Awandare GA, Paemka L. Breast cancer in sub-Saharan Africa: The current state 

and uncertain future. Exp Biol Med. 2021;246(12):1377–87.  

12.  Titiloye NA, Foster A, Omoniyi-Esan GO, Komolafe AO, Daramola AO, Adeoye OA, et al. 

Histological Features and Tissue Microarray Taxonomy of Nigerian Breast Cancer Reveal 

Predominance of the High-Grade Triple-Negative Phenotype. Pathobiology. 2016;83(1):24–32.  

13.  Titiloye N, Omoniyi-Esan G, Adisa A, Komolafe A, Afolabi O, Adelusola K. Breast cancer in a 

Nigerian cohort : histopathology , immunohistochemical profile and survival. Postgrad Med J 

Ghana. 2013;2(2):83–7.  

14.  Bassey-Archibong BI, Hercules SM, Rayner LGA, Skeete DHA, Smith Connell SP, Brain I, et al. 

Kaiso is highly expressed in TNBC tissues of women of African ancestry compared to Caucasian 

women. Cancer Causes Control. 2017;28(11):1295–304.  

15.  Agboola AOJ, Banjo AAF, Anunobi C, Salami B, Deji-Agboola M, Musa A, et al. Helix-loop-

helix protein inhibitor of differentiation 4 (ID4) expression is an indicator of poor survival in 

Nigerian breast cancer women. J Africain du Cancer / African J Cancer. 2014;6(3):129–37.  

16.  Ohene-Yeboah M, Adjei E. Breast cancer in Kumasi, Ghana. Ghana Med J. 2012;46(1):8–13.  

17.  Carey L, Winer E, Viale G, Cameron D, Gianni L. Triple-negative breast cancer: Disease entity or 

title of convenience? Nat Rev Clin Oncol 2010;7(12):683–

92.http://dx.doi.org/10.1038/nrclinonc.2010.154 

18.  Kwiecien JM, Bassey-Archibong BI, Dabrowski W, Rayner LG, Lucas AR, Daniel JM. Loss of 

Kaiso expression in breast cancer cells prevents intra-vascular invasion in the lung and secondary 

metastasis. PLoS One. 2017;12(9):1–17.  

19.  Vermeulen JF, van de Ven RAH, Ercan C, van der Groep P, van der Wall E, Bult P, et al. Nuclear 

Kaiso expression is associated with high grade and triple-negative invasive breast cancer. PLoS 

One. 2012;7(5).  

20.  Bassey-Archibong BI, Kwiecien JM, Milosavljevic SB, Hallett RM, Rayner LGA, Erb MJ, et al. 

Kaiso depletion attenuates transforming growth factor-β signaling and metastatic activity of triple-

negative breast cancer cells. Oncogenesis. 2016;5(3).  

21.  Wang L, Ma J, Wang X, Peng F, Chen X, Zheng B, et al. Kaiso (ZBTB33) Downregulation by 

Mirna-181a Inhibits Cell Proliferation, Invasion, and the Epithelial-Mesenchymal Transition in 

Glioma Cells. Cell Physiol Biochem. 2018;48(3):947–58.  

22.  Robinson SC, Klobucar K, Pierre CC, Ansari A, Zhenilo S, Prokhortchouk E, et al. Kaiso 

differentially regulates components of the Notch signaling pathway in intestinal cells. Cell 

Commun Signal. 2017;15(1):1–13.  

  



Duduyemi BM, et al - Kaiso Expression in Breast Cancer 

 

 

365 Niger Med J 2024; 65(3):354-366, ISSN: 0300-1652, E-ISSN: 2229-774X, Publisher: Nigerian Medical Association.  May - June. 2024 

 

 

23.  Shankar E, Gupta K, Gupta S. Dietary and Lifestyle Factors in Epigenetic Regulation of Cancer. 

Epigenetics of Cancer Prevention. 2018:361–394.http://dx.doi.org/10.1016/B978-0-12-812494-

9.00017-2 

24.  Bettegowda C, Sausen M, Leary RJ, Kinde I, Wang Y, Agrawal N, et al. Detection of circulating 

tumor DNA in early- and late-stage human malignancies. Sci Transl Med. 2014;6(224).  

25.  Zhang H, Moisini I, Ajabnoor RM, Turner BM, Hicks DG. Applying the New Guidelines of HER2 

Testing in Breast Cancer. Curr Oncol Rep. 2020;22(5).  

26.  Allison KH, Hammond MEH, Dowsett M, McKernin SE, Carey LA, Fitzgibbons PL, et al. 

Estrogen and progesterone receptor testing in breast cancer: American society of clinical 

oncology/college of American pathologists guideline update. Arch Pathol Lab Med. 

2020;144(5):545–63.  

27.  Sinn HP, Kreipe H. A brief overview of the WHO classification of breast tumors, 4th edition, 

focusing on issues and updates from the 3rd edition. Breast Care. 2013;8(2):149–54.  

28.  Cadoo KA, Traina TA, King TA. Advances in Molecular and Clinical Subtyping of Breast Cancer 

and Their Implications for Therapy. Surg Oncol Clin N Am. 2013;22:823–40.  

29.  Pitt JJ, Riester M, Zheng Y, Yoshimatsu TF, Sanni A, Oluwasola O, et al. Characterization of 

Nigerian breast cancer reveals prevalent homologous recombination deficiency and aggressive 

molecular features. Nat Commun. 2018;9(1):4181.  

30.  Bassey-Archibong B. Unravelling the biological roles of Kaiso in triple negative breast cancers. 

Macsphere:Macmaster Universities Libraries Institutional Repository: Open Access dissertations 

and theses Nov 2017. https://macsphere.mcmaster.ca/handle/11375/22033 

31.  Mensah AC, Yarney J, Nokoe SK, Opoku S, CleggLamptey JN. Survival Outcomes of Breast 

Cancer in Ghana: An Analysis of Clinicopathological Features. Open Access Libr J. 

2016;3(e2145):1–11.  

32.  Seshie B, Adu-aryee NA, Dedey F, Calys-tagoe B. A retrospective analysis of breast cancer 

subtype based on ER / PR and HER2 status in Ghanaian patients at the Korle Bu Teaching 

Hospital , Ghana. BMC Clin Pathol 2015;1–8.http://dx.doi.org/10.1186/s12907-015-0014-4 

33.  Usman A, Iliyasu Y, Atanda AT. Molecular Subtyping of Carcinoma of the Female Breast in a 

Tertiary Teaching Hospital in Northern Nigeria. Ann Trop Pathol. 2019;10(1):20–6.  

34.  Cherbal F, Gaceb H, Mehemmai C, Saiah I, Bakour R, Rouis AO, et al. Distribution of molecular 

breast cancer subtypes among Algerian women and correlation with clinical and tumor 

characteristics: A population-based study. Breast Dis. 2015;35(2):95–102.  

35.  Hadgu E, Seifu D, Tigneh W, Bokretsion Y, Bekele A, Abebe M, et al. Breast cancer in Ethiopia: 

evidence for geographic difference in the distribution of molecular subtypes in Africa. BMC 

Womens Health. 2018 Dec;18(1):40.  

36.  Wang C, Kar S, Lai X, Cai W, Arfuso F, Sethi G, et al. Triple negative breast cancer in Asia: An 

insider’s view. Cancer Treat Rev 2018;62:29–38. https://doi.org/10.1016/j.ctrv.2017.10.014 

  



Duduyemi BM, et al - Kaiso Expression in Breast Cancer 

 

 

366 Niger Med J 2024; 65(3):354-366, ISSN: 0300-1652, E-ISSN: 2229-774X, Publisher: Nigerian Medical Association.  May - June. 2024 

 

 

37.  Zugazagoitia J, Guedes C, Ponce S, Ferrer I, Molina-Pinelo S, Paz-Ares L. Current Challenges in 

Cancer Treatment. Clin Ther 2016;38(7):1551–66. 

http://dx.doi.org/10.1016/j.clinthera.2016.03.026 

38.  Ameh-Mensah C, Duduyemi BM, Bedu-Addo K, Atta Manu E, Opoku F, Titiloye N. The Analysis 

of bcl-2 in Association with p53 and Ki-67 in Triple Negative Breast Cancer and Other Molecular 

Subtypes in Ghana. J Oncol. 2021; 7054134. doi: 10.1155/2021/7054134.  

39.  Muthoni A, Miller AN. An Exploration of rural and urban Kenyan women’s knowledge and 

attitudes regarding breast cancer and breast cancer early detection measures. Health Care Women 

Int. 2010;31(9):801–16.  

40.  Quayson SE, Wiredu EK, Adjei DN, Anim JT. Breast cancer in Accra , Ghana. J Med Biomed Sci. 

2014;3(3):21–6.  

41.  Kohler R, Moses A, Krysiak R, Liomba N, Gopal S. Pathologically confirmed breast cancer in 

Malawi: a descriptive study: Clinical profile of breast cancer. Malawi Med J. 2015 Apr;27(1): 
27(1):10-2. doi: 10.4314/mmj.v27i1.3.  

42.  Bleil ME, Booth-LaForce C, Benner AD. Race Disparities in Pubertal Timing: Implications for 

Cardiovascular Disease Risk Among African American Women. Popul Res Policy Rev. 

2017;36(5):717–38.  

43.  Forae G, Nwachokor F, Igbe A. Histopathological profile of breast cancer in an African 

population. Ann Med Health Sci Res. 2014;4(3):369.  

44.  Yábar A, Meléndez R, Muñoz S, Deneo H, Freire J, Domínguez V, et al. Effect of Ki-67 

assessment in the distribution of breast cancer subtypes: Evaluation in a cohort of Latin American 

patients. Mol Clin Oncol. 2017;6(4):503–9.  

45.  Di Sibio A, Abriata G, Forman D, Sierra MS. Female breast cancer in Central and South America. 

Cancer Epidemiol 2016;44:S110–20.http://dx.doi.org/10.1016/j.canep.2016.08.010 

46.  Ryu YJ, Kang SJ, Cho JS, Yoon JH, Park MH. Lymphovascular invasion can be better than 

pathologic complete response to predict prognosis in breast cancer treated with neoadjuvant 

chemotherapy. Med (United States). 2018;97(30).  

47.  Pierre CC, Hercules SM, Yates C, Daniel JM. Dancing from bottoms up – Roles of the POZ-ZF 

transcription factor Kaiso in Cancer. Biochim Biophys Acta - Rev Cancer 2019;1871(1):64–74. 

48.  Jones J, Wang H, Karanam B, Theodore S, Dean-Colomb W, Welch DR, Grizzle W, Yates C. 

Nuclear localization of Kaiso promotes the poorly differentiated phenotype and EMT in infiltrating 

ductal carcinomas. Clin Exp Metastasis 2014;31(5):497-510. doi: 10.1007/s10585-014-9644-7.  

 

 

 

 

 

 


