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  Conclusion :    Cartilage or chondrocytes from transgenic pigs might be 
a promising tissue/cell source to overcome the lack of effective ther-
apies for cartilage repair, because cartilage from TG and GGTA1KO/
TG animals presented normal histomorphologic features and was 
protected from early humoral rejection. Our results indicate tissue- 
specific features of transgene expression. Nevertheless, in our ap-
proach, CD55 and CD59 expression reduced complement activation, 
even in presence of a- Gal. Further studies will focus on incorporated 
transgenes A20 and HO- 1, their biological activity in cartilage con-
text and role in cellular rejection.          
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      Background :    Platelet transfusion is required for the treatment of 
various conditions such as cancer, thrombocytopenia, and platelet 
dysfunction. However, there will be donor shortage in the future, as 
it is donor- dependent. Therefore, many in vitro platelet production 
methods are being developed to create a new source of platelets for 
transfusion. Nevertheless, efficiency of in vitro platelet production 
is low compared with that of in vivo, since some key factors are being 
lacked for platelet production. We developed the ex vivo platelet 
production system in which promote platelet production by using 
pig biological environment. The purpose of this study is to evalu-
ate the efficiency of platelet production using the ex vivo system as 
compared to in vivo and in vitro systems.  
  Methods :    Human umbilical cord blood- derived CD34 +  hematopoi-
etic stem cells were differentiated into megakaryocytes and used for 
platelet production. The megakaryocytes were transferred into the 
thighbone harvested from livestock pig and then produced platelets 
for 3 h. In the in vivo system, the megakaryocytes were transferred 
into thighbone of anesthetized pig and produced platelets for 3 h. 
As a control, platelets were produced in the in vitro differentiation 
culture system. The number of produced platelets by ex vivo and in 
vivo system were counted by immunostaining of bone marrow tissue 
sections, and the number of platelets produced by in vitro system 
was measured by flow cytometry. In addition, platelets produced by 
ex vivo system was collected by perfusion and function assessed by 
flow cytometry.  
  Results :    4.41 × 10 3 , 3.79 × 10 3  and 1.24 × 10 2  of CD61+ platelet- 
like cells were produced from 1 × 10 3  megakaryocytes by ex vivo, 
in vivo and in vitro systems, respectively. The produced platelet- like 
cells by ex vivo and in vitro expressed CD62P functional molecule 
stimulated by thrombin. Therefore, efficiency of ex vivo CD61 +  

platelet- like cells production was comparable to in vivo production 
method, and superior to that in in vitro production method.  
  Conclusion :    These results show that the ex vivo production method 
using xenogeneic bone marrow can be a novel technique for mass 
production of platelet- like cells.          
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     The number of donors required per recipient and the associated im-
munosuppressive regimen are the major limitations, of human pan-
creatic islet transplantation. Therefore, an alternative inexhaustible 
source of insulin- secreting cells is required, in order to allow this 
therapeutic approach for a large number of patients. Among oth-
ers, pig islets and human stem cells (hSC) are being currently inves-
tigated. Regarding the immunosuppressive regimen, parallel efforts 
are put together on the development of a bioartificial pancreas that 
can encapsulate such cells. The concept of this medical device is to 
immune- isolate the encapsulated cells, whilst protecting the host 
from these cells. MailPan® is a bioartificial pancreas developed 
to treat type- 1 diabetic patients. This macro- encapsulation device 
is designed to contain insulin- secreting cells of different origins 
(animal or human), based on two main features: (i) the use of semi- 
permeable membranes allowing the passage of glucose and insulin, 
but impermeable to the components of the immune system; (ii) “In” 
and “Out” implantable ports in order to allow prevacularization of 
the MailPan®, and its filling or emptying whenever the cells become 
exhausted. 
 To validate the immune- protection of the MailPan® and its bio-
functionality, several animal models were used: (i) allogenic mod-
els where rat insulin secreting cells were injected in rats within the 
MailPan® and (ii) a xenogeneic model where human beta cells dif-
ferentiated from human embryonic stem cells were injected in rats 
in a MailPan®. Moreover, biointegration of the MailPan® was as-
sessed in pigs and primates, for up to 4 and 8 months of implanta-
tion, respectively. 
 Injection of allogeneic rat islets in the MailPan® did not result in a 
significant increase of a global inflammatory marker (plasmatic α2- 
Macroglobulin), and no antibody formation against encapsulated 
islets was detected after 1 month in the serum of recipients. In 
diabetic rats, MailPan® device filled with rat beta cells was able 
to normalize fasting glycaemia, and restore body weight gain. 
Moreover, MailPan® devices explanted from pigs and primates 
showed a very satisfying biointegration, as reflected by low or 
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no fibrosis and cell infiltration, with an optimal vascularization of 
surrounding tissues. Finally, human embryonic stem cells differ-
entiated into insulin secreting cells rapidly displayed functionality, 
starting 6 days following injection in MailPan® implanted in rats, 
with a stimulation index ≥2, for more than 8 weeks without any 
sign of rejection. 
 This study demonstrated the compatibility of the MailPan® with 
several cell types in allogenic and xenogenic models with a pro-
longed survival and function of the cells. Further studies are cur-
rently ongoing to test the long- term efficacy of the combination. 
  This work was co-funded by the JDRF and the Eurostars Program 
(ENCAPSULIN. n°E!13318).                                                                                                              
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      Introduction :    Due to the high similarities with humans, such as the 
anatomical and physiological characteristics, genetically modified 
pigs, especial of minipigs, have been considered as one of the poten-
tial donor animal sources for xenotransplantation. However, some 
problems, such as immunological rejection, including hyperacute 
rejection (HAR) and acute humoral xenograft rejection (AHXR), or 
coagulation dysfunction should be systematically smoothed be-
fore using genetically modified minipigs in xenotransplantation. 
Herein, our researches of multi- genetically modified minipigs were 
presented.  
  Methods :    As a model, Chinese Bama minipigs were sequentially 
gene- modified as following. First, to prevent the antigen- antibody 
response between pigs and humans, gene editing technology was 
employed to knockout some key porcine genes, concerning the ex-
pression of sugar residues and antigens, naturally existing in humans, 
such as GGTA1, CMAH, and β4GalNT2. Next, human- complement 
and coagulation- control transgenes, such as hCD46, hCD55 and 
human thrombomodulin (hTBM), were inserted to deal with further 
humoral immune response and coagulation dysfunction. Moreover, 
regulatory factor expression of immune responses could inhibit the 
adaptive immune rejection.  
  Results :    We have successfully set up an efficient strategy of ge-
netically modified minipigs for xenotransplantation. Firstly, the 

highly- efficient method, combining TALEN mRNA and magnetic 
beads with somatic cell nuclear transfer (SCNT), was exploited to 
obtain GGTA1 knockout (GTKO) pigs. Secondly, on the basis of 
the GGTA1 knockout, considering the CMAH and β4GalNT2 an-
tigens could cause post- αGal- related rejection, GGTA1/CMAH 
and GGTA1/βGalNT2 knockout pigs were further generated via 
CRISPR/Cas9. Thirdly, the engineered hCD46 minigene was recon-
structed to generate transgenic minipigs with a high- level expres-
sion of hCD46. Fourthly, hCD55 cDNA was inserted into the porcine 
Rosa26 (pRosa26) locus via CRISPR/Cas9 to establish a new cell 
line, expressing hCD55 on the basis of a GGTA1KO minipig ' s ear fi-
broblast line, resulting in GGTA1KO/hCD55 pigs. Fifthly, consider-
ing the expression of exogenous hTBM in pig vascular endothelial 
cells could be helpful for overcoming the molecular incompatibili-
ties, GGTA1KO/hCD46 minipigs were further developed to express 
hTBM cDNA under porcine TBM promoter. Sixthly, based on the 
normal reproductive capacity, observed in the above genetically 
modified minipigs, the cross- breeding technique was farther estab-
lished between them.  
  Conclusion :    A variety of genetically modified pigs, including 
GTKO, GTKO/hCD46, GTKO/hCD46/hTBM, GTKO/β4GalNT2KO, 
GTKO/CMAHKO and GTKO/hCD55, have been developed by 
SCNT. Furthermore, the cross- breeding technique could be used 
to obtain the multi- genetically modified donor pigs as expect for 
xenotransplantation.          
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      Introduction :    We have recently reported that both CD80 upregula-
tion and the degradation of SMPDL- 3b on glomerular podocytes are 
involved in the development of post kidney xenotransplant (XKTx) 
proteinuria in a pig- to- baboon model. In this study, we assessed (1) 
if the incompatibility of porcine CD47 and baboon macrophages 
(CD47/SIRPα pathway) was involved in the development of post 
XKTx proteinuria, and (2) if transgenic (Tg) expression of human 
CD47 (hCD47) caused negative effects via a CD47/TSP- 1 pathway 
following pig- to- baboon K+VT Tx.  
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