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Large Animal Models 
Large size/long life span may be 
important for certain applications 

 

 Cellular constructs with scaffolds (too big for rodents) 

 Mimic clinical conditions of tissue damage as well as 
tissue repair/regeneration (Surgical model) 
 Cardiac infarct model 

 Subretinal injections 

 Long term follow-up of individual animals 
 Multiple biopsies possible  

 Not necessary to sacrifice animals at each time-point for proper  
assessment 

 Long-term effects of treatment can be determined 
 Toxicity studies 

 Repeat injections of cellular therapy 



Large animal models for 

biomedical research 

Non-Human Primate, Sheep, Dog, Pig 
 

 NOT useful for testing immunogenicity of human 
cells/cellular constructs 
   Xenogeneic barriers – NK cells, Mf  

 CD47: CD172 (SIRPa) incompatibility 
 Yang YG. CD47 in xenograft rejection and tolerance induction 

2010 Xenotransplantation 17(4):267-73  

 Need to develop an analog of the human 
cells/constructs for each species and test in  
autologous setting or across MHC barriers 
depending on the clinical application 



Miniature Swine 
 Size range similar to humans (10-125kg) 

 Omnivore physiology similar to humans 

 Extensively used in biomedical research 

 Porcine specific reagents available 
 Numerous phenotypic markers to assess immune 

response 
 Haverson et al. Overview of the Third International Workshop on Swine 

Leukocyte Differentiation Antigens. Vet Immunol Immunopathol. 2001 
Jul 20;80(1-2):5-23. 

 Markers to distinguish donor from host cells 
available for certain pig strains 
 Pig Allelic Antigen (PAA) 

 Fuchimoto et al. Tissue Antigens. 1999; 54: 43-52. 

 CD4 allele specific monoclonal antibody 

 SLA specific monoclonal antibodies 



Miniature Swine 

 Pig skin similar to human skin 

 Low hairiness, thick stratum corneum, similar 
lipid composition, dermis structure 
 Useful for trans-dermal vaccine development 

 Useful for assessing skin substitute biologics 
 

 Responses to BMT similar to patients 

 Manifestations of Graft-versus-Host Disease 
(GvHD) – similar grading 

 Complications of post transplantation 
lymphoproliferative disorder (PTLD) 
 Porcine gherpesvirus involvement (PLHV-1) 



Miniature Swine  

Average Weight versus Age 



MGH MHC-Defined 

Miniature Swine 
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Transplantation in miniature swine. I. Fixation of the major histocompatibility complex. 

Sachs DH, Leight G, Cone J, Schwarz S, Stuart L, Rosenberg S. 

Transplantation. 1976 Dec;22(6):559-67. 



Clinical Situation Miniature Swine Model 

HLA identical sibling 

transplants 

SLA-matched haplotypes 

Cadaveric or non-matched 

siblings 

SLA-disparate haplotypes 

One-haplotype mismatched 

sibling transplants or parent 

into offspring transplants 

One-haplotype mismatched 

heterozygotes (haploidentical) 

(SLAac->SLAad)  

MGH MHC-Defined 

Miniature Swine 



DERIVATION OF SLAdd INBRED SUBLINE 

Transplantation 2003 vol. 75 no. 6 744-749. 

Currently maintaining G11 animals with coefficient of inbreeding >95% 

Recent data confirms skin and lung graft acceptance without immunosuppression 

Adoptive transfer studies in large animals now possible 



Immunogenicity Studies in MGH 

MHC-Defined Miniature Swine 



Immune Response Testing in 

Miniature Swine 

Naïve SLA-matched bleeder pigs are available 

from each haplotype for assay controls.   

Recombinant haplotypes are available to 

distinguish responses to MHC class I vs class II. 
 

 Mixed Lymphocyte Reactivity (MLR) 
 CFSE and H3 Thymidine incorporation 

 Cell Mediated Cytotoxicity (CML) 

 Donor specific antibody responses 
 Serum antibody binding to PBMC of different haplotypes  

 Complement dependent antibody mediated cellular 

cytotoxicity assay 



Cellular Responses 

Naive SLAad Responders
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Sensitized SLAad Responders

(following SLAac skin graft rejection)
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Mixed Lymphocyte Reactivity (MLR) 



Effector:Target ratio
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Cell Mediated Lympholysis (CML) 

Cellular Responses 

Naïve SLAad Sensitized SLAad 



Antibody Responses 
Sera from SLAad animal pre and post SLAac skin rejection  
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Hematopoietic cell transplantation 

and immune tolerance studies in 

miniature swine 
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Amount of functional stem cell activity infused correlates with engraftment outcome 

Miniature Swine 
Assessing hematopoietic stem cell function 

 Cobblestone Area Forming Cell Assay (CAFC) 

 Colony Forming Cell Assay (CFU) (porcine IL3, SCF, GM-CSF) 



Tumor studies in miniature swine 



Limitations of Large Animal 

Models 

 Expense 

 Need for large animal facility  

 OR capability 

 Limited animal numbers per group 
 

 Cannot assess immune response of 

human cells/constructs directly 

 Xeno-responses differ from allo-responses 

 Need to generate analog of human cells 





Main housing area 

A.I. Laboratory 






