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658  Appendix 1 - figure 1.

659

660 Variance estimates for log of adult body size based on different models. Sex-specific (co)variance estimates
661 based on empirical data using three different models in respect to assuming presence or absence of
662 maternal genetic or maternal environmental effects and covariance between sex-specific direct genetic
663 effects and sex-specific maternal genetic effects. Different colours differentiate between the models as
664 indicated in the legend and results based on model 1 are reported in the results section of the main text.
665 Circles indicate the REML estimates and error bars the delta-method approximate 95% confidence
666 intervals. We acknowledge that the delta method, unlike the parametric bootstrap method, ignores
667 parameter boundaries. Proportional contributions of each variance component to the phenotypic variance
668 and correlations are shown in Appendix 1 - figure 2.
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Appendix 1 - figure 2.
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Contribution of variances for log of adult body size based on different models. Sex-specific estimates for
proportional contribution to the phenotypic variance and correlations for different random effects based on
empirical data using three different models (as in Appendix 1 - figure 1) in respect to assuming presence
or absence of maternal genetic or maternal environmental effects and covariance between sex-specific
direct genetic effects and sex-specific maternal genetic effects. Different colours differentiate between the
models as indicated in the legend and results based on model 1 are reported in the results section of the
main text. Circles indicate the estimate with approximate 95% confidence intervals according to the delta-
method. We acknowledge that the delta method, unlike the parametric bootstrap method, ignores
parameter boundaries.
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680 Appendix 1 - figure 3.
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681 parameter

682 Data simulation results. Sex-specific variance estimates based on simulated data and using either the
683 correct model or incorrect models, each containing one additional non-simulated variance component, to
684 assess estimation bias based on the empirical data structure and pedigree. Simulated were sex-specific
685 effects underlying residual variance (¢2) and either direct additive genetic variance (A; ¢2) maternal genetic
686 variance (B; Uﬁqg), or maternal environmental variance (C; o2.). Different symbols differentiate between the
687  models as indicated in the legend (variances were estimated following the covariance matrices as reported
688 in the main manuscript) and simulated variances are indicated by black circles. Error bars show the 95%
689  estimate confidence interval across a maximum of 1,000 simulations (convergence of some simulations
690 using incorrect models failed). The most pronounced bias is present in (C), where the 6,31!] interval is well
691  away from zero, even though only 62, and ¢2 were simulated (i.e., the confidence interval for the estimate

692 67, does not cover the true parameter value of g5, = 0).
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Appendix 1 - figure 4.
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Some variance estimates for log of adult body size depend on included fixed effects. Sex-specific
(co)variance estimates based on empirical data for the selected full model (Full; model 1 in Appendix 1 -
figure 1) and when excluding seasonal trends (- date) or maternal food treatment effects (- maternal food).
Symbols indicate the REML estimates and error bars the delta-method approximate 95% confidence
intervals. We acknowledge that the delta method, unlike the parametric bootstrap method, ignores
parameter boundaries.
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Appendix 1 - table 1. Model-selection parameters for three models on log of adult body size, different in
respect to assuming presence or absence of either maternal genetic effects (mg) or maternal
environmental effects (me), and for the latter covariance between sex-specific direct genetic effects (a)

and sex-specific maternal genetic effects.

Model war(a) wvar(mg) var(me) cov(a,mg) k logLik AIC
1* + - + - 8 1876.3 -3736.5
2 + + - - 8 18714 -3726.7
3 + + - + 12 1873.6 -3723.2

var(a): sex-specific direct additive genetic effect variance including between-sex covariance. var(mg):
sex-specific maternal genetic effect variance including between-sex covariance. var(me): sex-specific
maternal environmental effect variance including between-sex covariance. cov(a,mg): covariances
between sex-specific direct additive genetic effects and sex-specific maternal genetic effects. k: number
of (co)variance parameters. Loglik: REML estimate of the log likelihood (the higher the better). AIC:

Akaike’s information criterion (the lower the better). * Chosen model.

34


https://doi.org/10.1101/2022.11.30.518524

712

713
714
715

716
717

718
719

720
721

722
723

bioRxiv preprint doi: https://doi.org/10.1101/2022.11.30.518524; this version posted December 2, 2022. The copyright holder for this
preprint (which was not certified by peer review) is the author/funder. All rights reserved. No reuse allowed without permission.

Supplementary references

1. Gerstmayr S. 1992 Impact of the data structure on the reliability of the estimated genetic
parameters in an animal model with maternal effects. J Anim Breed Genet 109(1-6), 321-336.

(doi:10.1111/j.1439-0388.1992.tb00412.x).

2. Willham R.L. 1963 The covariance between relatives for characters composed of components by

related individuals. Biometrics 19(1), 18-27. (doi:10.2307/2527570 ).

3. Willham R.L. 1980 Problems in estimating maternal effects. Livest Prod Sci 7(5), 405-418.
(doi:10.1016/0301-6226(80)90080-9).

4, Bijma P. 2006 Estimating maternal genetic effects in livestock. J Anim Sci 84(4), 800-806.
(doi:10.2527/2006.844800x).

5. van der Leeden R., Busing F.M., Meijer E. 1997 Bootstrap methods for two-level models. In

Multilevel Conference (p. 26. Amsterdam, Netherlands.

35


https://doi.org/10.1101/2022.11.30.518524

