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D-18 Functional Morphology of the Head and Neck of Hylobates lar. 
Neysa Grider-Potter , Ryosuke Goto, Kenji Oka (Osaka University)  

One of the neck’s primary function is to provide head mobility. This mobility is essential in mammalian locomotion, balance, 
feeding, and predator vigilance but should be especially critical for primates, who engage in diverse ranges of postural and locomotor 
repertoires. Very little is known about variation in mobility among primates, and even less is known about how cervical vertebrae 
morphology affects neck range of motion (ROM). The goal of this study is to explore how cervical skeletal features correlate with 
range of motion of the neck. 

We predict: 1) tall vertebral bodies facilitate greater ranges of flexion, 2) long, inferiorly oriented spinous processes inhibit 
extension, and 3) tall uncinate processes and long transverse processes inhibit lateral flexion.  

Gibbon ranges of maximum flexion, extension, and lateral flexion were collected through radiographs (n=1). Radiographs were 
digitized and joint ROM were measured using ImageJ. Human ROM was obtained from the literature. Human (n=4) and gibbon (n=7) 
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cervical vertebrae were digitized using a Microscribe 3DS. Angular and linear measurements were taken from these data using 
Rhinoceros 3DM. Vertebral morphology and intervertebral ROM within the vertebral column were investigated using OLS 
regression 

The negative relationship between lateral flexion and transverse process length approaches significance (p<0.1) and regressions 
have moderate fit (r^2hu=0.48, r^2gi=0.52). In both species, the positive relationship between lateral flexion and uncinate process 
height approaches significance (p<0.1) with moderate fit (r^2hu=0.66, r^2gi=0.63). Contrary to the predictions, uncinate height 
increases with interverteral range of lateral flexion. No other significant relationships were found between intervertebral range of 
motion and morphology. 

There are weak relationships between intervertebral range of motion and morphology within the ape cervical spine. It is possible 
that selection on mobility is secondary to other aspects of neck function, such as postural maintenance. Soft tissues may more 
strongly influence mobility. It is likely that intraspinal differences are too minute to show a statistically significant pattern. An 
interspecific comparison may elucidate a relationship between cervical form and mobility. 

D-19 Sequencing of Huntingtin orthologs in Macaca fuscata 
Elena Cattaneo, Giulio Formenti (University of Milan)  

Our Italian laboratory of is focussed on the study of a severe neurological disorder, Huntington Disease (HD). More specifically, my 
group is investigating the evolutionary background under which the genetic mutation causative of the disease, a CAG trinucleotide 
repeat longer than 35 repeats within Huntingtin (Htt), has emerged. Our principal aims are: 1) the sequencing in several Non-Human 
Primate (NHP) species of HTT Exon 1 in order to gather a vast collection of sequencing data including Single Nucleotide 
Polymorphisms (SNPs) and CAG length polymorphisms; 2) the reconstruction of HTT Exon 1 ancestral states along the human 
evolutionary lineage; 3) the identification of NHPs carrying long CAG repeats for disease modelling purposes. 
Using the DNA samples, we have used a self-established High-Throughput protocol (Figure 1), which allowed me to correctly 
PCR-amplify, clone into plasmids and Sanger-sequence the Htt exon 1 in 82 different samples from Macaca fuscata. In particular, 
after PCR amplification using High-Fidelity Taq (Figure 2), products were cloned into sequencing vector PCR 4.0 and transformed 
into TOP10 competent bacterial cells, which were subsequently grown in 6 well Multiwell plates (Figure 3). The single colonies were 
plated in 96 well plates for HT plasmid DNA extraction (Figure 4).  
Our hosts at PRI provided full support throughout the entire process (Figure 5). These data have shed light on the CAG length 
variability within this species and will be used to plan further experiments. 
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D-21 Skeletal adaptation in Japanese macaques (Macaca fuscata) in response to environmental variation across the Japanese 
Archipelago. 
Buck, Laura T. (University of Cambridge, Cambridge, UK), De Groote, Isabelle (Liverpool John Moores University, Liverpool, UK) ,  
Stock, Jay T. (University of Cambridge, Cambridge, UK).  

This project addresses the question of skeletal plasticity to climate. We will compare skeletal shape between groups of Japanese 
macaques from different environments and contrast this with climate-correlated skeletal shape differences between Jomon groups 
from matched regions. We seek to determine whether monkeys, and by inference other non-human primates, adapt to climatic stimuli 
in the same way as humans do.  

We are using a combination of CT scanning and traditional osteometry to collect 3D landmark, cross-sectional geometric and 
traditional morphometric data. We will analyse characteristics such as the globularity of the neurocranium, facial prognathism and 
cheek projection, nasal and orbital shape in the cranium, limb and autopod proportions, limb bone curvature and robusticity (via 
cross-sectional geometry), body breadth, body size and body mass in the postcrania. Laura Buck arrived at the PRI on 4th April to 
begin data collection. This comprises traditional osteometrics and CT scans collected by Dr Buck using the medical CT scanner at the 
PRI following training by Dr Ito (PRI). Eighty macaque skeletons have been chosen from the PRI collections, ten adult males and ten 
adult females from each of four sites with different environments (north to south: Shimokita, Nagano, Shimane and Yakushima). To 
date 35 skeletons have been measured and CT scanned. Analyses of scan and morphometric data will be conducted at the University 
of Cambridge on Dr Buck’s return, to examine relationships between macaque morphology and climatic data.  

From 16th March t0 3rd April, Drs Buck and De Groote visited the National Museum of Science and Nature (Tsukuba), University 
of Kyoto and Sapporo Medical School to evaluate the Jomon sample with which to compare the macaque data being collected at PRI. 
We have ascertained that there is a good potential sample from sites in Hokkaido and Honshu and a number of specimens from 
Kyushu (see table below). We are currently contacting institutions in Kyushu with the hope of extending the sample from that region. 
We hope to collect data from 20 individuals from each of the four regional matches for the macaques and also 20 from Hokkaido, 
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which Japanese macaques have never inhabited. 
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