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Frozen-thawed embryo transfers were comparable to the fresh ET method, with the exceptions of higher
birthweights and a lower frequency of Down syndrome in the neonates that were born from frozen-thawed
embryo transfer. This cannot be explained with any well-known mechanism. The frequency of chromosomal
abnormalities needs detailed data for analysis.
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It seems that the database construction of the long—term prognostic survey of children with
ART would be strongly related to the comprehensive movement of how to utilize the medical care
and information of our country in the future. Medical cooperation utilizing information and
communication technology (ICT) and promoting utilization of medical data are expected to
accelerate in the future. Establishment and operation of the ART child prognosis survey database
should be considered, especially as the social environment such as ICT infrastructure also

changes drastically.
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An anonymous electronic audit of the ART database and perinatal database from 2009 through 2014
was completed. Records in these databases were linked using information which is common to both
databases. Singleton pregnant women conceived with ART procedure (n=22,990, including 365
women with placenta accreta) were analyzed. In the univariate analysis, placenta previa,
cryopreserved embryo transfer, and use of progesterone or estrogen for luteal support were

significantly associated with placenta accreta.
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Long term prognosis of ART children (derived from 2011 ART procedure) was surveyed by sending

questionnaire (about physical development, psychomotor development using KIDS scale) to their

parents by volunteer basis. Out of 715 children, parents of 536 (74%) has replied. Furthermore, survey

questionnaire was developed for 8 to 12 years old ART children, put emphasis on the epigenetic

related disorder (like hypertension, obesity and childhood cancer) and slight deviation. IRB of Tokyo

Medical University and Tokushima University already approved the questionnaire.
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First, the effect of assisted reproductive technologies (ARTs) on childhood growth at 6 years of age
was examined. As a result, compared with natural conception group, height was significantly larger
in IVF-ET with fresh embryo group and weight was significantly heavier in both IVF-ET with fresh
and frozen embryo groups. Next, we discussed ethical issues on the cohort study following children
born after ARTs. The topics were the way to collect medical information after a revision of Act on the

Protection of Personal Information and to obtain proper informed assent.
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We developed cognitive function assessment and training system created from higher brain function
rehabilitation research. The Brain Activity Balancer classifies cognitive functions into the 3 aspects,
"Attention, “Memory”, and "Visual Perception". Through measuring these functions with 13 types of
proven programs, the characteristics of individual cognitive functions can be measured. By recording

the measurement results in chronological order, the transitions can be analyzed.
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Clarification of underlying causes for the development of imprinting disorders and assembly of DNA
samples and clinical findings including the conception after ART: We have collected leukocyte DNA
samples and clinical findings including the history of ART from >150 patients with Prader-Will
syndrome, >300 patients with Silver-Russell syndrome, 35 patients with Kagami-Ogata syndrome,
and 32 patients with Temple syndrome. We have also clarified underlying (epi)genetic causes in more
than two-thirds of patients, and are examining underlying (epi)genetic causes in the remaining

patients.
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Risk assessment of ART in the development of Prader-Will syndrome due to UPD(15)mat: In 135
patients with Prader-Willi syndrome, although the frequency of disomic oocyte-mediated UPD(15)mat
was significantly higher in PWS patients born after ART than in those conceived naturally (P=3.3 x
103), the logistic regression analysis revealed no significant association between the two groups, after
adjusting for childbearing age (P=0.25). This implies that the apparent high frequency of disomic
oocyte-mediated UPD(15)mat is primarily ascribed to the advanced maternal childbearing ages

rather than the ART specific technologies.
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in the first and second periods of this project, we collected samples and tried to establish
protocols and new methodology to find epigenetic mutations precisely in abnormal pregnancies.
Generally, epigenetic mutations are more variable compare to genetic mutations, so we planned
to detect outliers but not hotspots (possible common epigenetic mutations) in case samples.

Finally, we found candidate epigenetic mutations in products of conception after ART.
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Frequency of four imprinting disorders of a total of 2777 departments contacted, 1957 responded
to the first-stage survey questionnaire (70.5%). The total number of cases was calculated
using a second-stage survey ensuring the exclusion of duplicates. The numbers of patients with
PWS and AS we identified was low; however, the frequency of ART in these cases was not
dissimilar to that expected, based on the population rate of ART use, with 4/227 (1.8%) cases
of AS and 24/520 (4.6%) cases of PWS born after ART. In contrast, for BWS and SRS the frequency
of ART was nearly 3-fold higher than anticipated with 7/117(6.0%) BWS and 7/70 (10.0%) SRS
patients born after ART. 7
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Genetic analysis for embryo has a wide variety of technical subjects in the aspects of embryo
biopsy, DNA amplification, genetic analysis for each genetic diseases and genetic types, and
others.

Our researches development has approached to identify especially in the advantages of
trophectoderm biopsy and whole genome amplification comparing to early embryo stage biopsy and
nested PCR. The annual survey of preimplantation genetic diagnosis (PGD) in Japan was also

aggregated to extract the present subjects and difficulties in the PGD practice.
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From the survey in New Zealand, there remain the problem 1) parents who would not tell Donor
insemination (DI) to their children, 2) request of disclosure for anonymous era and 3) donor
shortage, even after law reform to open gamete donation with record keeping system which was
united with national birth and marriage record. From the seminar among Japanese DI parents,
child, donor and healthcare, it was appeared that husband are not counselled enough before
starting DI treatment. Also, some donors are willing to disclose their information if the

appropriate system were established.
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Among the innovative technologies that are thought to bring about breakthrough in assisted
reproductive technology, uterus transplantation was selected as the clinical application

started, and the present situation was examined literature. Previously, in this research group,

8



a survey on attidude toward third party reproduction such as surrogate pregnancy was conducted.
Based on these study, we will prepare for survey on attitude toward the use of innovative

technologies such as uterus transplant.
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Smartphones have great potential to support semen analysis because they are portable, contain
excellent digital cameras and can be easily attached to a microscope. Ball lens microscope is
inexpensive and easy to use for acquiring digital microscopic movies. Given its small size and
weight, the device can support testing for male fertility at home, making it much more
convenient and economical than current practice. We are currently working on developing e—
learning system related to infertility. This ball lens microscope provides an easy solution

for global users to screen male infertility at home.
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