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Fig 1. Doxorubicin increase the expression of M2 marker  CD206, 

OPN, COX-2 and RHO-A in RAW 264.7 cell line. Cells were treated 

with different concentration of DOX (maximal non toxic concentration; 

clinically relevant dose ) for 24 h and CD206 expression were  analysed 

using FACS and OPN, cox-2 and RHO-A by  western blotting. OPN 

analysed by immunofluorescence. 

1. Assessing the effect of Dox on Mφ polarization 

2. Animal Studies 

3. TCGA data analysis 

 Recent evidences clearly suggest that the cancer cells are not 

alone; non-cancerous stromal cells particularly macrophages 

along with cancer cells helps to re-express their stemness or 

support the cancer stem cells for their proliferation and 

differentiation.  

 However, there is no clear mechanism revealed to explain how 

adjuvant chemotherapy drives macrophage to support drug 

resistance and relapse in breast cancer.  

 Osteopontin (OPN) is a chemokine like protein reported to 

express highly in macrophages under stress conditions hence 

the present study is aimed to understand the role of 

chemotherapy-driven osteopontin in macrophages regulated 

breast cancer progression.        

 

Background 
 

 To assess whether chemotherapy induce polarization in 

macrophages.  

 To check whether chemotherapy induced macophage 

polarization alters the cancer progression. 

 To under stand the role of chemotherapy-driven osteopontin in 

cancer progression in vivo. 

 To assess the association between macrophage polarization 

markers and osteopontin in TCGA data set.   
 

Methods 
 

Doxorubicin polarize macrophage towards M2 phenotype 

Doxorubicin- driven OPN in macrophages increases the tumor growth  

Osteopontin mRNA expression correlates with M2 markers in 

breast cancer patients underwent adjuvant chemotherapy  

Conclusion 
Doxorubicin treatment polarize the macrophages toward an M2 

phenotype which has been confirmed by dose dependent increase of 

CD206 expression. M2 macrophages share the common features 

with tumor associated macrophages and a predictive marker for 

breast cancer progression and metastasis.  

Moreover, our animal studies clearly show that osteopontin 

knockdown significantly reduced the chemotherapy driven cancer 

progression and correlation between OPN expression and M2 

markers increased upon chemotherapy in breast cancer patients. 

OPN might be the potential therapeutic target to mitigate cancer 

relapse.    
 Results 

 

Fig 2: Chemotherapy driven Osteopontin increase  the tumor growth. 

A) Animal image B) tumor image C) Tumor Volume D) Tumor weight. 

 

Fig 3: Correlation of osteopontin mRNA expression  with the 

macrophage markers CD163 and MMRC1  was analyzed from 

deposited microarray panels of  breast cancer patients treated 

with/without  chemotherapy by C-bioportal . 

 

Objective 

Animal Studies: 

Peritoneal  macrophages were 

isolated from wild type (WT-C57)  

and OPN KO mice and cultured for 

24h with/without  doxorubicin 

(DOX;100ng/ml). Condition media 

(CM) were  collected after the 48 

hr followed by doxorubicin. Further, 

4T1 tumor bearing balb/c mice 

were treated with basal media, WT 

TCGA data analysis: 

Using cBioPortal, an online  repository for 

cancer genomics data 

(https://www.cbioportal.org/), the latest 

study in “breast  cancer model: Breast 

Cancer (Cell 2015)” was  downloaded, 

and data were sorted as patients with and  

without adjuvant chemotherapy. And the 

                                                         Mφ CM, DOX treated WT Mφ CM 

and DOX treated OPN KO Mφ CM on alternate days.  

                                                                 data for the  genes of interest 

SPP1, CD163 and MRC1 were analysed. 
 

Acknowledgement  
This work was primarily supported by Science and Engineering 

Research Board (SERB), Department of Science and Technology 

(DST), Govt. of India as National postdoctoral fellowship 

(PDF/2016/001509) to the presenting author. This work has been 

conducted with the guidance of Dr. Gopal kundu, Scientist „E‟ at 

National Centre for Cell Science, Pune, India. Thanks to Dr. Ramesh 

Butti, Research scholar, NCCS for his technical support. Animal ethical 

approval no. IAEC /EAF/ 2017/ B314.     
 

References 
1. Jain S, Chakraborty G, Bulbule A, Kaur R, Kundu GC.  Osteopontin: an emerging therapeutic 

target for  anticancer therapy. Expert opinion on therapeutic  targets. 2007 Jan 1;11(1):81-90. 

2. Rangaswami H, Bulbule A, Kundu GC. Osteopontin:  role in cell signaling and cancer 

progression. Trends  in cell biology. 2006 Feb 1;16(2):79-87. 

3. Mack PC, Redman MW, Chansky K, Williamson SK,  Farneth NC, Lara Jr PN, Franklin WA, Le 

QT, Crowley  JJ, Gandara DR. Lower osteopontin plasma levels are  associated with superior 

outcomes in advanced non–  small-cell lung cancer patients receiving platinum-  based 

chemotherapy: SWOG study S0003. Journal of  clinical oncology. 2008 Oct 10;26(29):4771. 

4. Tariq M, Zhang JQ, Liang GK, He QJ, Ding L, Yang B.  Gefitinib inhibits M2-like polarization of 

tumor-  associated macrophages in Lewis lung cancer by  targeting the STAT6 signaling 

pathway. Acta  Pharmacologica Sinica. 2017 Nov;38(11):1501-11. 

5. Yang J, Liao D, Chen C, Liu Y, Chuang TH, Xiang R,  Markowitz D, Reisfeld RA, Luo Y. 

Tumor‐associated  macrophages regulate murine breast cancer stem  cells through a novel 

paracrine EGFR/Stat3/Sox‐2  signaling pathway. Stem cells. 2013 Feb;31(2):248-  58. 

6. Jing X, Liang H, Hao C, Yang X, Cui X.  Overexpression of MUC1 predicts poor prognosis in  

patients with breast cancer. Oncology reports. 2019  Feb 1;41(2):801-10. 

 


