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In order to evaluate the practical application and plan scheduled production of major
histocompatibility complex controlled cynomolgus monkeys (MHC-controlled monkeys),
development of an efficient and economical method to determine allelic types of MHC genes and
evaluation of accuracy of the method (criteria 1), genetic and immunological characterization of the
MHC homozygotes monkeys (criteria 2), evaluation of availability in MHC-controlled monkeys by
uterine and stromal stem cell transplantation (criteria 3), and development of insemination
techniques and reproductive colonies to establish a new cohort of MHC-controlled monkeys and a

stable supply system (criteria 4) are under investigation.



Regarding the criteria 1, a new DNA-typing method for the MHC genes have been so far
developed using a next-generation DNA sequencer. In this year, Ina Research Inc. genotyped using
150 samples of which MHC allelic types were previously defined. Tokai University evaluated the
accuracy of the typing data, and confirmed that 116 samples of them were identical with the
previously assigned MHC allele information.

Regarding the criteria 2, a total of 1,266 variations including 562 non-synonymous substitutions
were detected in a polymorphism analysis of 177 immuno- and blood group-related genes using 10
samples at Tokai University. Twenty-one KIR3D alleles were identified in a polymorphic analysis
of KIR genes using one HT1-type homozygote.

At the Shiga University of Medical Science, a mixed lymphocyte reaction test using the
ELISPOT assay was developed to predict an in vitro organ rejection response prior to
transplantations using MHC-controlled monkeys. Using this test, it has become possible to
estimate the probability of a rejection in various combinations of MHC types without actual
transplantation. Furthermore, immortalization of donor-derived macrophages was achieved to use
them as stimulators in the ELISPOT assay.

Regarding the criteria 3, four and two uterine allografts between MHC-mismatched and
MHC-haploidentical animals, respectively, have been carried out by the team of Keio University to
date. As a result, organ rejection between the MHC-haploidentical animals seemed to be less
probable than MHC-mismatched animals. Now, artificial insemination is being trialed in one of
the MHC-haploidentical animals for conception. Furthermore, in order to prove utility of the
MHC-controlled monkeys, intradermal skin transplantation as a new evaluation system has been
established at the Shiga University of Medical Science.

Regarding the criteria 4, Ina Research Inc. is producing MHC heterozygotes of 4 different
MHC-haplotypes in 7 reproductive colonies using MHC homozygous parental males. In order to
produce the control animals that do not possess the MHC alleles matched to 4 respective
MHC-haplotypes, 6 other colonies have been established and a total of 33 offspring were obtained
this year.

Now, in order to maintain a stable supply of MHC-controlled monkeys, artificial insemination
using a sperm preparation of diluted ejaculated semen is being tested. Based on the research
results of the previous year, the semen preparation was administered vaginally twice at an
interval of 2 days in order to increase the probability of conception. Using this method, successful
implantation has been confirmed in one animal. However, the production of cloned embryos by
embryo splitting has been hampered by the suspended import of cynomolgus monkeys from the

Philippines, making harvest of the required number of ovum difficult.
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