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Genotype-based epigenetic differences in monozygotic twins discordant for
positive anti-thyroglobulin autoantibodies

Mikio Watanabe, MD, PhD™, Yoichi Takenaka, PhD?2, Chika Honda, PhD?, Osaka Twin Research
Group®, Yoshinori Iwatani, MD, PhD*?

Background: Epigenetic factors associated with the development of autoimmune diseases are unclear.
Monozygotic twin pairs discordant for positive anti-thyroglobulin autoantibodies (TgAb) are useful to
examine the epigenetic factors because of their identical genetic background.
Purpose: To clarify the discordant epigenetic differences affecting the development of TgAb.
Subjects: We selected subjects from 257 Japanese monozygotic twins, recruited from the registry
established by the Center for Twin Research at Osaka University. TgAb positive concordant (PC) pairs
were 5.7% (4 pairs) and 9.6% (18 pairs) of male and female pairs, respectively. TgAb discordant (DC)
pairs were 11.4% (8 pairs) and 8.0% (15 pairs) of male and female pairs, respectively. TgAb negative
concordant (NC) pairs were 78.6% (55 pairs) of male pairs and 74.3% (139 pairs) of female pairs. To
perform stricter grouping, in this study, we set the cut-off value for positive TgAb to 50.0 IU/mL (TgAb
Negative: <28.0lU/mL, TgAb Positive: >=50.0lU/mL. TgAb Borderline: =>28.0lU/mL and
<50.01U/mL). Nineteen discordant (6 male and 13 female pairs) and 185 concordant pairs (48 male and
137 female pairs) for TgAb positivity were finally examined.
Methods: We evaluated DNA methylation levels of genomic DNA using the Infinium
HumanMethylation450 BeadChip Kit (lllumina). We also genotyped gene polymorphisms using the
Omni5-4 BeadChip Kit (Illumina) to clarify genetic background specific for discordant twins.
Results: We did not find any CpG sites with significant within-pair differences of methylation levels in
TgAb DC pairs after correction for multiple comparisons. However, 155 polymorphisms specific for
TgAb DC pairs were significantly different in genotype frequencies from those of concordant pairs, and
none of them was located on the HLA region of chromosome 6. In TgAb DC pairs with some specific
genotypes of these polymorphisms, we observed four CpG sites exhibiting significant within-pair
differences in each DC pair, even after correction for multiple comparisons.
Conclusions: We found that the genetic background specific for TgAb DC twins who are susceptible to
epigenetic changes are different from that specific for TgAb PC twins, and clarified the genotype-based
epigenetic differences in TgAb-DC monozygotic twins.

(Thyroid (in press) doi:10.1089/thy.2017.0273.)
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Heritability of birth size: a pooled individual-based analysis of global geographical
differences using CODATwins project
Yoshie Yokoyama for CODATwins Project

Abstract

Background: Birth size is an indicator of infant health and also associated with a wide range of health related traits
in later life such as higher blood pressure, obesty, and psychosocial distress. Moreover, there is clear evidence that
low birth weight, compared to hormal birth weight, is associated with a higher risk of metabolic diseases including
type 2 diabetesand cardiovascular diseases in adulthood. Genetic and environmental variation of fetal growth may
differ between populations because of differences in maternal dietary habits, other environmental exposures and the
gene pool of population. We examined differences in the genetic and environmental contributions to birth weight,
length, and ponderal index (PI) across geographic-cultural regions (Europe, North-America and Australia, and
East-Asia) and how gestational age modifies these effects.

Methods: Data from 26 twin cohorts in 16 countries including 57613 monozygotic and dizygotic twin pairs were
pooled. Genetic and environmental variations of birth size were estimated using genetic structural equation
modeling. All genetic models were fitted by the OpenMx package (version 2.0.1) in the R statistical platform?
using the maximum likelihood method to estimate the variance components with 95% confidence intervals (CIs).
Birth weight, length and PI values (both unstandardized and standardized for gestational age) were first adjusted for
twin cohort within each sex and geographic-cultural region using linear regressions, and the resulting residuals were
used in the analyses.

Results: Additive genetic factors explained a small proportion of the total variance of birth size (up to 23%),
whereas the contribution of environmental factors, shared by co-twins, was substantially larger (up to 65%). After
standardization for gestational age, the proportions of shared environmental variances of birth weight decreased
from around 65% to 30%, and for birth length and PI from around 74% and 45% to 50% and 43%, respectively.
The estimates for variation explained by heritability were similar in the geographic-cultural regions, but estimates
for unique environmental influences were slightly larger and shared environmental influences smaller in East-Asia
than in the other regions. Across birth cohorts, there were no clear patterns in the estimates for heritability and
environmental contributions to birth size.

Conclusion: The contribution of genetic factors to birth size is around 20 to 25%, which is smaller than the estimate
for the contribution of shared environmental factors. Shared environmental factors have an important role in birth
size and these effects differed across geographic-cultural regions.

Keywords
birth weight, birth length, ponderal index (P1), twins, genetics, heritability
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