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ORIGINAL ARTICLE
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ABSTRACT Objectives The tumour stroma/microenvironment not only provides structural support for tumour development, but more importantly it provides cues to cancer stem cells (CSCs) that regulate their self-renewal and metastatic potential. This is certainly true for pancreatic ductal adenocarcinomas (PDAC), where tumour-associated ﬁbroblasts, pancreatic stellate cells and immune cells create an abundant paracrine niche for CSCs via microenvironment-secreted factors. Thus understanding the role that tumour stroma cells play in PDAC development and CSC biology is of utmost importance. Design Microarray analyses, tumour microarray immunohistochemical assays, in vitro co-culture experiments, recombinant protein treatment approaches and in vivo intervention studies were performed to understand the role that the immunomodulatory cationic antimicrobial peptide 18/LL-37 (hCAP-18/LL-37) plays in PDAC biology. Results We found that hCAP-18/LL-37 was strongly expressed in the stroma of advanced primary and secondary PDAC tumours and is secreted by immune cells of the stroma (eg, tumour-associated macrophages) in response to tumour growth factor-β1 and particularly CSC-secreted Nodal/ActivinA. Treatment of pancreatic CSCs with recombinant LL-37 increased pluripotencyassociated gene expression, self-renewal, invasion and tumourigenicity via formyl peptide receptor 2 (FPR2)- and P2X purinoceptor 7 receptor (P2X7R)-dependent mechanisms, which could be reversed by inhibiting these receptors. Importantly, in a genetically engineered mouse model of K-Ras-driven pancreatic tumourigenesis, we also showed that tumour formation was inhibited by either reconstituting these mice with bone marrow from cathelicidin-related antimicrobial peptide (ie, murine homologue of hCAP-18/LL-37) knockout mice or by pharmacologically inhibiting FPR2 and P2X7R. Conclusions Thus, hCAP-18/LL-37 represents a previously unrecognised PDAC microenvironment factor that plays a critical role in pancreatic CSC-mediated tumourigenesis.



INTRODUCTION Pancreatic ductal adenocarcinoma (PDAC) is one of the most aggressive cancers largely due to its high



Signiﬁcance of this study What is already known on this subject?



▸ Pancreatic ductal adenocarcinoma (PDAC) is the most lethal cancer with limited therapeutic options. ▸ Pancreatic cancer stem cells (CSCs) are exclusively tumourigenic and highly resistant to chemotherapy. ▸ Tumour-associated macrophages are important for the progression and metastatic spread of many solid tumours.



What are the new ﬁndings?



▸ The immunomodulatory cationic antimicrobial peptide 18/leucine leucine-37 (hCAP-18/LL-37) is overexpressed in the stroma of PDAC and acts on CSCs to potentiate their inherent biological properties. ▸ Tumour-associated macrophages secrete hCAP-18/LL-37 in direct response to CSC-secreted NODAL/ACTIVINA/tumour growth factor-β1. ▸ Small molecule targeting of the LL-37 receptors formyl peptide receptor 2 (FPR2) and P2X purinoceptor 7 receptor (P2X7R), present on pancreatic CSCs, negatively impacts tumour growth and circulating tumour cell numbers.



How might it impact on clinical practice in the foreseeable future?



▸ The discovery of the crucial role of hCAP-18/ LL-37 in CSC biology represents an important advancement in our understanding of the PDAC tumour microenvironment. ▸ Targeting pancreatic CSCs using inhibitors of the LL-37 receptors FPR2 and P2X7R may represent a speciﬁc therapeutic approach to block the tumour promoting cross-talk that exists within the tumour microenvironment.



resistance to current treatment strategies.1 This can, at least in part, be attributed to a subpopulation of cells known as pancreatic cancer stem cells
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Pancreas (CSCs),2–4 which are deﬁned by their cell-intrinsic and unlimited self-renewal, exclusive long-term tumourigenicity, capacity to recapitulate the entire cancer cell heterogeneity and metastatic potential.5–7 In addition, PDAC is characterised by extensive desmoplasia,8 which is made up of heterogeneous cell populations, including pancreatic stellate cells (PSCs)9 10 and immune cells.8 11–15 This dynamic cellular microenvironment may directly or indirectly promote CSC features,6 10 16 17 but few comprehensive studies have been performed in PDAC to date. Thus, we set out to identify stroma-speciﬁc paracrine drivers that potentiate pancreatic CSC features. Here we show that the human cationic antimicrobial protein 18 (hCAP-18, cathelicidin antimicrobial peptide (CAMP)), the only known human cathelicidin alarmin,18–20 is strongly and exclusively expressed by macrophages present within the PDAC stroma. Cleavage of hCAP-18 at the COOH-terminal end gives rise to the biologically active 37 amino acid hCAP-18 peptide called leucine leucine-37 (LL-37).19 20 Intriguingly, secreted LL-37, via the G protein-coupled receptor, formyl peptide receptor 2 (FPR2)21–23 and P2X(7) purinergic receptor (P2X7R),22 signiﬁcantly potentiated pancreatic CSC features, such as self-renewal, invasion and tumourigenesis. While the factors that mediate LL-37 expression can vary based on the biological context, we also show for the ﬁrst time that CSC-secreted tumour growth factor-β (TGF-β) family members Nodal and ActivinA induce hCAP-18/LL-37 expression in macrophages. Pharmacological or genetic inhibition of paracrine activation of pancreatic CSCs by LL-37 markedly reduced their tumourigenicity and metastasis in vivo. Thus, our ﬁndings not only identify a previously unrecognised tumour microenvironment factor that potentiates pancreatic CSC features, but also highlight the potential therapeutic impact that targeting this peptide may have on PDAC progression and spread.



METHODS Primary human pancreatic cancer cells and macrophages Tumours were expanded in mice as xenografts ( patient-derived xenografts (PDX)), processed and subsequently cultured in vitro as previously detailed.7 Human blood was obtained from healthy donors with informed consent. Monocyte-derived human macrophage cultures were established and polarised to an M1 phenotype with granulocyte-macrophage colony-stimulating factor (GM-CSF) as previously described.24–26



Tissue microarrays Four human tissue microarrays (TMAs) containing quadruplicate 1 mm cores from a total of 42 tumours were constructed. All immunohistochemically stained sections were assessed and scored by in-house pathologists.



In vivo assays



The K-Ras+/LSL-G12D;Trp53LSL-R172H;PDX1-Cre mouse model (KPC) of advanced pancreatic cancer has been described previously.27 B6.129X1-Camptm1Rlg/J mice (cathelicidin-related antimicrobial peptide (CRAMP−/−)) were purchased from Jackson Laboratories (Bar Harbor, Maine, USA) and have been previously described.28 Mice were housed according to institutional guidelines.



Statistical analyses Results for continuous variables are presented as means±SEM unless stated otherwise. Treatment groups were compared with the independent samples t test. Pair-wise multiple comparisons were performed with the one-way analysis of variance (two2



sided) with Bonferroni adjustment. p Values 

 Lihat lebih banyak...



Comentários



























Relatórios "Microenvironmental hCAP-18/LL-37 promotes pancreatic ductal adenocarcinoma by activating its cancer stem cell compartment "






Por favor, preencha este formulário, tentaremos o mais rápido possível.


Teu nome




Correio eletrônico




Razão
-Escolha um motivo-
Pornografia
Difamação
Ilegal / Haram
Spam
Outros termos de serviço
Arquivar uma reclamação de direitos autorais





Descrição do Produto








Fechar
Enviar














Download "Microenvironmental hCAP-18/LL-37 promotes pancreatic ductal adenocarcinoma by activating its cancer stem cell compartment "





Somos uma comunidade de intercâmbio. Por favor, ajude-nos com a subida  1  um novo documento ou um que queremos baixar:



ARQUIVO DO DOCUMENTO DE ATUALIZAÇÃO


OU DOWNLOAD IMEDIATAMENTE













Fechar













Compartilhar e Incorporar "Microenvironmental hCAP-18/LL-37 promotes pancreatic ductal adenocarcinoma by activating its cancer stem cell compartment "





Copie e cole esse script de incorporação para o local onde deseja incorporar



Incluir Script




Tamanho(px)
750x600
750x500
600x500
600x400





URL










Fechar











 
 
 



Sobre nós | 
Termos | 
Privacidade | 
Direito autoral | 
Contato










Copyright © 2017 DADOSPDF Inc.






