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Our laboratory initiated its work in 2005. The interdisciplinary work is carried out by 
physicians, biologists, biochemists, biotechnologists and laboratory technicians. Gene Therapy 
laboratory brings basic research closer to its clinical application, working in close contact with 
the Liver Unit at Hospital Universitario Austral. The work is organized into two priority 
research lines: cirrhosis and advanced gastrointestinal carcinomas (GIC). Treatments for 
patients with decompensated cirrhosis are very limited with the exception of liver 
transplantation, but because of the shortage of donor this procedure cannot be offered to all 
patients. Therefore, there is an urgent need for new therapeutic options. Special attention is 
paid to the finding of therapeutic strategies to inhibit progression to cirrhosis or even to reverse 
this process. To this aim we use different approaches such as gene therapy strategies, molecules 
that interfere with liver fibrosis generation or mesenchymal stromal cells as carriers for 
antifibrotic genes.  
On the other hand, advanced GIC not amenable for surgical resection have poor prognosis. In 
our laboratory we employ strategies to enhance the host immune response (immunotherapy) 
either with the use of immunostimulatory cytokines, adoptive transfer of T cells, dendritic cell-
based tumor vaccines and modified-mesenchymal stromal cells to transport anti-tumoral genes. 
Our laboratory is also devoted to the study of the mechanisms underlying cirrhosis and 
metastatic GIC.  
The Gene Therapy Laboratory has established collaborations with several institutions such as 
the Karolinska Institute in Sweden, the University of Navarra, the Centre for Applied Medical 
Research in Spain, the University of North Carolina at Chapel Hill, Centro Studi Fegato(CSF)-
Liver Research Center, Italy, the School of Medicine, Mount Sinai in USA and the Charité-
Medicine University of Berlín, in Germany.  
. 
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Hyaluronic acid of low molecular weight (HA LMW) as inmunomodulatory agent in 
gastrointestinal tumors  
 

We are studying the role of Hyaluronic Acid (HA) in the immune response during tumor growth, 

especially in colorectal and primary liver cancer. HA is an extracellular matrix 

glycosaminoglycan with different biological activity based on its molecular 

weight (MW). It has been observed that low molecular weight (LMW) HA 

has a positive effect on the immune system but the whole molecule, high 

molecular weight (HMW, demonstrated immunosuppressive activity. We 

have demonstrated that HA LMW was able to inhibit tumor growth and to 

stimulate dendritic cells activity in vitro and in vivo. Moreover, the use of HA LMW in DCs 

cultures act as an immune adjuvant, improving the efficacy of DCs immunotherapy of cancer. 

On the other hand, we are actively involved in the study of the role of AH generated during 

fibrogenesis in an orthotopic HCC model in mice. Considering that both diseases are linked, it 

is important to establish the role of HA in cancer progression.  

 

 
 
 
 
 
 
Laura Alaniz, Ph.D.  
laualaniz@yahoo.com.ar 
 
 
 
 Selected Publications 
 
“Low molecular weight hyaluronan preconditioning of tumor-pulsed dendritic cells increases 
their migratory ability and induces immunity against murine colorectal carcinoma”. Laura 
Alaniz, Manglio Rizzo,  Mariana G. Garcia,  Flavia Piccioni, Jorge B. Aquino,  Mariana 
Malvicini, Catalina Atorrasagasti,  Juan Bayo, Itziar Echeverria,  Pablo Sarobe,  Guillermo 
Mazzolini. Cancer Immunol Immunother 2011 Oct;60(10):1383-95. Epub 2011 Jun 3 
 
“Low molecular weight hyaluronan inhibits colorectal carcinoma growth by decreasing tumor 
cell proliferation and stimulating immune response” Alaniz L, Rizzo M, Malvicini M, Jaunarena 
J, Avella D, Atorrasagasti C, Aquino JB, Garcia M, Matar P, Silva M, Mazzolini G. Cancer 
Lett. 278(1):9-16, 2009. 
 
“Antitumor effects of hyaluronic acid inhibitor 4-methylumbelliferone in an orthotopic 
hepatocellular carcinoma model in mice”. Piccioni F, Malvicini M, Garcia MG, Rodriguez A, 
Atorrasagasti C, Kippes N, Piedra Buena IT, Rizzo MM, Bayo J, Aquino J, Viola M, Passi A, 
Alaniz L, Mazzolini G. Glycobiology. 2012 Mar;22(3):400-10. Epub 2011 Oct 28 
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Bone-marrow mesenchymal stromal cells for regeneration and therapeutic gene transfer in 

liver cirrhosis.  

The aim of this project is to evaluate the therapeutic potential of using 

bone-marrow mesenchymal stromal cells (MSCs) and some of their sub-

populations, as vehicles for local and sustained application of anti-

fibrotic factors in experimental models of liver fibrosis/cirrhosis. We are 

developing different in vitro and in vivo liver cirrhosis models with the 

purpose of uncovering the mechanisms mediating MSCs or genetically-

modified MSCs anti-cirrhotic effects. We will study the degree of MSCs recruitment to the liver 

and their in vivo differentiation potential. We will analyze the interaction in between MSCs and 

hepatic stellate cells (the key fibrogenic cells). In collaboration with Prof. Patrik Ernfors (Unit 

of Molecular Neurobiology, MBB, Karolinska Institute) we will evaluate if the neural crest cells 

are a cellular origin of hepatic stellate cells, this knowledge can be pathophysiologically and 

therapeutically relevant both in the context of liver cirrhosis and of hepatocellular carcinoma.          

 

 

 

 

 

 

 

 

Jorge B.Aquino, PhD   
jaquino@cas.austral.edu.ar 
TE: 02322 482967 
 
Publicaciones recientes / Selected Publications 
"Mesenchymal stem cells as therapeutic tools and gene carriers in liver fibrosis and 
hepatocellular carcinoma”. Aquino JB, Bolontrade MF, García MG, Podhajcer OL, Mazzolini 
G. Gene Ther 2010;17(6):692-708 
 
"Schwann cell precursors from nerve innervation is a cellular origin of melanocytes in skin". 
Adameyko I, Lallemend F, Aquino JB, Topilko P, Muller T, Fritz N, Beljajeva A, Mochii M, 
Liste I, Usoskin D, Birchmeier C, Ernfors P. Cell 2009;139(2):366-79 



 7

  
Migration and anchorage of bone-marrow mesenchymal stromal cells to human 
hepatocellular carcinoma (HCC) 

The main objective is to characterize and identify HCC stroma-derived factors that mediate 

recruitment of mesenchymal stromal cells (MSCs) to tumor 

microenvironment. It is known that MSCs have the ability to migrate to sites 

of injury or to remodeling tissues after in vivo administration.  

We use human MSCs isolated from bone marrow from healthy volunteers In 

vitro experiments are performed to study migration of MSCs towards the 

conditioned medium from HCC cell lines (Hep3B, HuH7, PLC/PRF/5), fresh patient tumor 

samples and hepatic stellate cells involved in fibrosis, as well as adhesion and invasion 

capability to endothelial cells, type IV collagen and fibronectin. We aim to identify and 

characterize mediators produce by HCC and hepatic stellate cells that induce MSC migration 

towards tumor microenvironment. To study in vivo biodistribution of MSCs, an orthotopic 

tumor model associated to fibrosis was developed in our laboratory in BALB/c nude mice by 

administration of the hepatotoxic thioacetamide for 6 weeks and the implantation of tumor cells 

in the liver.  

A better understanding of MSCs migration mechanisms will allow us to use these cells as 

vehicle of therapeutic genes for HCC therapies. 

 
 
 
 
 
Mariana G. Garcia, PhD  
mggarcia@conicet.gov.ar; MARGARCI@cas.austral.edu.ar  
TE: 02322-482618 
 
Publicaciones recientes / Selected Publications 
"Mesenchymal stem cells as therapeutic tools and gene carriers in liver fibrosis and 
hepatocellular carcinoma”. Aquino JB, Bolontrade MF, García MG, Podhajcer OL, Mazzolini 
G. Gene Ther 2010;17(6):692-708. 
 
“Hepatocellular carcinoma cells and its fibrotic microenvironment differentially modulate bone 
marrow-derived mesenchymal stromal cells migration in vitro and in vivo” Garcia MG, Bayo J, 
Bolontrade MF, Sganga L, Malvicini M, Alaniz L, Aquino JB, Fiore E, Rizzo MM, Rodriguez A, 
Lorenti A,  Andriani O, Podhajcer O, Mazzolini G.  Molecular Pharmaceutics 2011. 
 
“A Specific Subpopulation of Mesenchymal Stromal Cell Carriers Overrides Melanoma 
Resistance to an Oncolytic Adenovirus”. Bolontrade MF, Sganga L, Piaggio E, Viale DL, 
Sorrentino MA, Robinson A, Sevlever G, García MG, Mazzolini G, Podhajcer OL. Stem Cells 
Dev. 2012 May 14 
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SPARC (Secreted Protein, Acidic and Rich in Cysteine) and liver injury 

We are studying the relation between SPARC (Secreted Protein, Acidic and 

Rich in Cysteine), a matricellular glycoprotein, and different hepatic 

pathologies. SPARC is expressed when tissues undergo events that require 

changes in cell–matrix and cell–cell contact, particularly tissue renewal, 

tissue remodeling, and embryonic development. Basically the studies 

involved three different experimental models: hepatic fibrosis, acute liver failure and 

hepatocellular carcinoma (HCC).  

We demonstrated that SPARC expression increased during fibrosis development. Using and 

antisense strategy we observed that down regulation of SPARC expression attenuated, at least 

in part, hepatic fibrosis in different murine models. We are studying the underlining 

mechanisms. Briefly, down-regulation of SPARC expression in hepatic stellate cells, cells 

mainly responsible for fibrosis development, results in a decreased in migration capability and 

production of TGF-β1 (a key fibrogenic citokynes). 

SPARC over expression in HCC cells results in a reduced tumorigenicity partially through the 

induction of mesenchymal-to-epithelial transition. We studied the effects of SPARC over 

expression in HCC cell lines. 

 
 
 
 
 
Catalina Atorrasagasti, PhD 
mcatalinaa@gmail.com 
TE: 02322-482618 
 
Publicaciones recientes / Selected Publications 
“Overexpression of SPARC obliterates the in vivo tumorigenicity of human hepatocellular 
carcinoma cells” Atorrasagasti C, Malvicini M, Aquino JB, Alaniz L, Garcia M, Bolontrade M, 
Rizzo M, Podhajcer OL, Mazzolini G. Int J Cancer. 2009 Oct 14  
 
SPARC down-regulation attenuates the profibrogenic response of hepatic stellate cells induced 
by TGF-{beta}1 and PDGF. C Atorrasagasti, J B Aquino, M Malvicini, L. Hofman, M Garcia, 
S. Friedman, O Podhajcer and G Mazzolini. Am J Physiol Gastrointest Liver Physiol. 
2011;300:G739-48.  
“Lack of the matricellular protein SPARC (Secreted Protein, Acidic and Rich in Cysteine) 
attenuates liver fibrogenesis in mice”. Catalina Atorrasagasti, Estanislao Peixoto*, Jorge B. 
Aquino, Néstor Kippes, Mariana Malvicini, Laura Alaniz, Mariana Garcia, Flavia Piccioni, 
Esteban J. Fiore, Juan Bayo, Ramón Bataller, Elizabeth Guruceaga, Fernando Corrales, 
Osvaldo Podhajcer and Guillermo Mazzolini. PLOSONE 2013 
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Combined treatment of gene transfer of interleukin-12 and cyclophosphamide for antitumor 
immune response. 
 

Among the different strategies to increase immune response against malignant tumors, 

treatment with cytokines, can attract and activate different types of immune 

effectors cells and create an inflammatory response that leads to tumor 

rejection. Interleukin-12 (IL-12) is a cytokine produced by antigen 

presenting cells and is able to induce cytotoxic activity of lymphocytes T 

CD8+ and NK cells, stimulates the lymphocytes T CD4 + type 1 response 

and IFNγ production. On the other hand, in a great variety of experimental and human tumors 

have been demonstrated that typical immunosuppression is induced by the activity of regulatory 

T cells that inhibit cytotoxic T-cell response by means of different mechanisms, e.g. cell-cell 

contact or soluble mediators such as IL-10 and TGFβ. We have demonstrated that a low-dose of 

cyclophosphamide (Cy) induces regression of tumors and metastasis by modulation of T helper 

response in experimental models. The most interesting results are recent and indicate that Cy 

treatment would affect in a selective way the amount and functionality of T regulatory cells. We 

study antitumoral effects and mechanisms of action of combined immunotherapy on 

experimental gastrointestinal tumors, combining a low dose of Cy with AdIL-12. We have 

recently demonstrate that combined strategy showed a synergistic effect on tumor-growth 

inhibition, induced complete tumor regression in more than 50% of mice and significantly 

prolonged their survival in murine models of colon and pancreatic carcinomas. The 

mechanisms are related to the elimination of suppressive mechanisms and activation of specific 

T cell response. 

 

Mariana Malvicini, PhD 
marianiya_m@yahoo.com.ar 
TE: 02322-482618 
 
Publicaciones recientes / Selected Publications 

"Reversal of gastrointestinal carcinoma-induced  immunosuppression and induction of 
antitumoural immunity by a combination of cyclophosphamide and gene transfer of IL-12" M 
Malvicini, M. Ingolotti, F. Piccioni M. Garcia, J. Bayo, C. Atorrasagasti, L. Alaniz, J.B. 
Aquino, J.A Espinoza, M. Gidekel, O. G. Scharovsky, P. Matar and G. Mazzolini  Molecular 
Oncology 2011 Jun;5(3):242-55. Epub 2011 Apr 5. 
  

 “A novel synergistic combination of cyclophosphamide and gene transfer of interleukin-12 
eradicates colorectal carcinoma in mice” M. Malvicini, , M. Rizzo, L. Alaniz, F. Piñero, 
M.García, C. Atorrasagasti,, J Aquino, V. Rozados, O. G. Scharovsky, P. Matar, G. Mazzolini.  
Clin Cancer Res. 2009 Dec 1;15(23):7256-65.  
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“Immunotherapy for liver tumors: present status and future prospects” Matar P, Alaniz L, 
Rozados V, Aquino JB, Malvicini M, Atorrasagasti C, Mazzolini G.  J Biomed Sci.  2009 Mar 6; 
16:30.  Review. 


