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Introduction
This research project aims to study embryonic alterations to brain growth in a variety of primate species as compared with non-primate mammals. Our goal is to compare brain and body weights/volumes in primate and non-primate mammal embryos at comparable developmental stages to (1) confirm or disconfirm the conservation of shared primate and shared non-primate growth patterns, and (2) estimate the timing of divergence in primate brain/body growth and to identify its developmental mechanisms.
Experimental


Last year, following initial scans of two rat embryos from the Museum of Vertebrate Zoology (MVZ), methods were improved by employing flourinert rather than phosphate buffered saline (PBS) and by replacing foam with gauze in order to remove air from the solution. All scans utilized the 750 MHz Bruker magnet. Overnight FLASH images were obtained that are sufficient for subsequent tissue analyses. Discussion with researchers at the MVZ is currently underway to determine which high-value embryos within the collection are available for scanning, and which scanning protocols would be acceptable to the museum.  These preliminary scans using flourinert provide the methodological basis for scanning further embryos in Spring 2016. In addition to the embryos available at the Museum of Vertebrate Zoology already planned for scanning, additional embryos were identified at the American Museum of Natural History which may further expand the phylogenetic diversity of species represented. Discussions are currently underway with AMNH curators to make these embryos available for scanning.

Additionally, a large number of embryos were collected by digitizing sections embryos and reconstructing them digitally. Collaborating collections include the American Museum of Natural History, the Cornell Veterinary School, the Duke University Comparative Embryology and Kathleen K. Smith Collections, and the Carnegie Collection at the National Museum of Health and Medicine in Washington, DC, with additional collection planned at the Museum für Naturkunde in Berlin this winter. The dataset generated from this project currently includes over 140 embryos covering diverse embryonic stages in 21 species (6 primates). Image analysis to reconstruct brain volumes from this collection are underway.
Results and Discussion


Preliminary results reveal a previously unreported shift in allometric brain/body slope during post-neurulation embryonic development in a wide range of non-primate species. Following neurulation, all species so far available for comparison – including both eutherians (human, mouse lemur, mouse, rat, cat, pig, sheep) and several birds (quail, parakeet) – exhibit isometric brain/body growth with high brain/body proportions (~10-14%); at ~100mg body size, corresponding to later embryonic stages of development (e.g. Carnegie Stages 20-23), all non-primate species characterized undergo a deceleration of proportional growth into negative allometry. Characterizing the source of this allometric shift requires additional growth and inter-organ allometric studies, which are currently underway.

Conclusions

The bulk of embryonic NMR scanning required by this project has been delayed in order to identify a small number of high-value embryos that are not represented in the complementary sectioned dataset. Restricting the use of MR scanning to those embryos will both save scanner time and project funds. We expect to have identified high-value embryos for scanning and commence MR scanning research protocols in Spring 2016.
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