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Methods

Introduction

» Hippocampal-cortical networks || > Hippocampus VOI from SPM Anatomy Toolbox & Clustering:
play an important role in Harvard-Oxford Atlas™ > k-means for k=2-7, 500 repetitions, 255 iterations

neurocognitive development || ;. sc: proxy for co-maturation and co-plasticity, Voxel Based

Optimal hippocampal differentiation patterns:

» obtained SC networks were then characterized
using NeuroSynth decoding for unthresholded
maps (considering correlation with meta-analytic
maps of r = 0.1)

data to identify a topological
organization within the
hippocampus across cohorts

during childhood and Morphometry — (VBM) for grey matter probabilities '\, Jssessing stability with split-half cross-validation
adolescenC.e modulated for non-linear transformatlon§ only | (10,000 splits) using the adjusted Rand Index (aRl),
Co-maturational processes || > SC-CBP performed on structural T1-weighted MRI data in :
_ and silhouette values
between the hippocampus and dage groups of late childhood (6-10 years, N = 316), early
the whole brain are reflected in || 2adolescence (11-14 years, n = 328), and middie gtatistics:
structural  covariance (SC) adolescence (15-18 years, n = 361) » Analysis of Variance (ANOVA) performed on split-
networks SC-CBP half-, bootstrap samples and silhouette values
‘ Whole brain voxels i - T
We applied a connectivity- » = SC netwqus and behaworal proflllng..
hased At CBP @ S » Computing voxel-wise GLM analysis for each
ase parcelia |(?n ( ) <>§ . identified hippocampal subregion to elucidate which
approach to hlppocampal— S SC patterns (uncorrected, T =1) drove the
cortical grey matter covariance © >‘ clustering for each age group
D algorithm
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Results
Optimal differentiation patterns Associated SC-networks and their behavioral profiles
Associated structural covariance networks
A Stability based on cross-validation B Consistency with silhouette
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Figure 2. Structural covariance networks associated with left hippocampal differentiation
pattern of 3 subregions. And its behavioral profiling with NeuroSynth

6-10 years 11-14 years 15-18 years » Stable and consistent three-cluster solutions were identified for childhood, early, and
middle adolescence (p < .0001)
» Children’s hippocampal differentiation pattern followed the anterior-posterior dimension,

Consistency of age specific differentiation patterns across age groups but the medial-lateral dimension in early and middle adolescence
2 subregions 3 subregions 4 subregions » In childhood: anterior hippocampal subregion covaried with a broad whole-brain
l ' network corresponding to a wide range of behavioural systems including perception,
emotion and higher cognition functions (e.g. theory of mind)
» In early and middle adolescence: lateral subregion (green) appeared to reflect the
I fornix-cingulate pathway, while the medial subregion (blue) reflected the cerebellum-
o thalamic-motorcortex pathway, involved in motor and action-oriented behaviour

» In early adolescence: medial hippocampal subregion integrated into behavioural
Figure 1. Stability and consistency of differentiation patterns measured systems of motivation, anticipation and reward

with the aRI or the silhouette scores.

Optimal differentiation pattern of three subregions for each age group
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Discussion

Our findings stress the importance of the anterior hippocampus in late childhood, a period in which it is morphologically coupled with the whole brain

'hese results are in line with previous evidence that the anterior hippocampus plays an important role in memory and language functions during development [1]

ne SC-hippocampus in adolescence approaches the hippocampal pattern previously reported in young adults [2]

ne co-plasticity of the medial subregion (~ posterior hippocampus) plays a core role [3] in hippocampus’ functional integration in adolescence, being involved in action-
oriented and motivational reward system [4,5]

>
> ]
o T
> ]

References: [1] Decker, A. L., Duncan, K., Finn, A. S. & Mabbott, D. J. Children's family income is associated with cognitive function and volume of anterior not posterior hippocampus. Nat Commun 11, 4040 (2020). [2] Plachti, A. et al. Hippocampus co-atrophy pattern in dementia deviates
from covariance patterns across the lifespan. Brain 143, 2788-2802, (2020). [3] Lee, J. K. et al. Changes in anterior and posterior hippocampus differentially predict item-space, item-time, and item-item memory improvement. Developmental Cognitive Neuroscience 41, 100741(2020). [4]
Leong, J. K. et al. White-matter tract connecting anterior insula to nucleus accumbens predicts greater future motivation in adolescents. Dev Cogn Neurosci 47(2021). [5] Xu, J. et al. White matter integrity and behavioral activation in healthy subjects. Hum Brain Mapp 33, 994-1002 (2012).

Acknowledgments: This study was supported by the Deutsche Forschungsgemeinschaft (DFG, GE 2835/1-1, El 816/4-1), the National Institute of Mental Health (R01-MHQ074457), the Helmholtz Portfolio Theme ‘Supercomputing and Modeling for the Human Brain’, and the European Union’s Horizon 2020 Research and
Innovation Programme under Grant Agreement No. 720270 (HBP SGA1) and No. 785907 (HBP SGA2).




