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_ _ _ _ S _  The major components of mature hippocampal network were evident by 4 years
including the hippocampus, prefrontal, and parietal cortices in both school-age children Whole Anterior/Posterior Adults of age (i.e., medial prefrontal cortex, anterior and posterior cingulate, precuneus,
(Vincet et al., 2006)

and adults. o | | Hippocampus Hippocampus and lateral parietal regions).
* The majority of evidence for this memory network comes from task-based fMRI * Anterior and posterior hippocampus appear functionally distinct, even during

Introduction

* The ability to remember details of life events relies on a network of brain regions

studies in individuals 8 years of age and older (see Ghetti & Bunge, 2012 for review). .Y W Anterior early childhood
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b IS l1S untortunate, 358 € av101;a S IE 1€S Sugges 1m8lzcl)\lr ant € gngze(s) (1)2 Hllae_m(_’l‘y - e Posterior seed shows connectivity with anterior and posterior cingulate and
evelopment prior to 8 years of age (e.g., Drummey & Newcombe, ; Riggins, .

more anterior parietal regions
e Significant overlap in precuneus
e Age-related increases in connectivity were observed between 4-10 years in
ventromedial prefrontal, dorsomedial prefrontal, precuneus, dorsolateral
prefrontal, inferior parietal sulcus, left insula.

e Anterior seed shows unique age-related increases in connectivity with
ventromedial prefrontal cortex, anterior cingulate, dorsolateral prefrontal
cortex, left putamen, and left insula

e Posterior seed shows unique age-related increases in connectivity with
posterior cingulate, and bilateral inferior parietal sulcus

2014).

* To overcome these challenges, we utilized a method in which the hippocampal memory
network was examined in the absence of a task via “resting-state functional
connectivity” MRI (or rs-fcMRI)

e In adults, this approach has been shown to reveal the full distribution of the
hippocampal memory network (Vincent et al., 2006) and connectivity within this
network during rest is predictive of memory performance (Wang et al., 20104, b).

e Results from both age-independent and age-dependent analyses are reported.

e Both anterior and posterior regions of the hippocampus were explored, given

known developmental (e.g., DeMaster et al., 2013) and functional (Poppenek et al,, « Significant overlap in connectivity with dorsomedial prefrontal and
2013) differences along the longitudinal (anterior to posterior) axis. precuneus.

Y ™ e Future directions include examining relations between memory performance and
Methods N A e FPiN N T AN hippocampal connectivity.
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e fgé  On a methodological note, the whole hippocampal seed may not be the most
Participants 40 — < B - 1 ~ appropriate, depending on the question of interest as it does obscure some
A total of 93 children aged 4 to 10 years are included in the 30 I vale S - . = . w q,\ ¢ unique age-related changes (e.g,. posterior seed shows age-related increases in
present analyses (out of 180 tested). 20 I— _I | - d %""wi - f“f*‘#-' connectivity with the posterior cingulate, whereas the anterior seed shows age-
» Mean age =6.57 years (SD = 1.45 years), range=4.02-10.81) *© = " m | e | o™} AN n o 7 related increases in connectivity with the left putamen, which are both absent
0 . ; c 7 8 o '17) b 3* AYEA Y y Yo v 4. from the whole hippocampus results.)

MRI Data Collection Age (years) |
e Functional and anatomical data were collected at the Maryland Neuroimaging Center Anterior/Posterior Hippocampus References
using a 12-channel coil in a Siemen’s 3T scanner. Participants watched a video of

B Anterior [JPosterior [@ Intersection

abstract patterns/shapes (hke a screen Saver) during a 6-minute acquisition of resting- - e DeMaster, D., Pathman, T, Lee, ]. K., & Ghetti, S. (2013). Structural Development of the Hippocampus and Episodic
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) 4 ! an = i X = .
P 1IN Ve N BN 3 N doi:10.1093/cercor/bht160
J ﬁ r]n 1 P Id ¢ Drummey, A. B., & Newcombe, N. S. (2002). Developmental changes in source memory. Developmental Science, 5(4), 502-
] ] | Y t B A f'i‘\ ey 513.doi:10.1111/1467-7687.00243
MRI Data ProceSSlng & AnaIYSlS i . _ﬁ _. s | « Ghetti,S., & Bunge, S. A. (2012). Neural changes underlying the development of episodic memory during middle
. . s L4 P J . . iy . . . .
e All functional analyses were conducted using AFNI (COX, 1996) :-1 - M f: . 48 " o # childhood. Developmental cognitive neuroscience, 2(4), 381-395. d01.10.1916/].d.cn..20.12.05.002 |
] ] i ] | » i N | . -r . e * Poppenk, ], Evensmoen, H. R,, Moscovitch, M., & Nadel, L. (2013). Long-axis specialization of the human hippocampus.
e BOLD signal from white matter and CSF masks and continuous motion regressors from Ee- 7 i - e 1 wtl Vid Trends in Cognitive Sciences, 17(5), 230-240. doi:10.1016/j.tics.2013.03.005
_ _ _ _ _ _ _ ._ | Ty J AN o e k7 . . e L N .
6 directions (roll, pitch, yaw, x, y, z) and their temporal derivatives were included as AR | . WS AV Sr‘lgdg;)‘i‘z'd?ngOl)ljv)e'li;rf;;“tg}r;ilyzr;‘gizgﬁa;;(}gjoiiogufsegmemory reveals qualitative differences between item memory
k. D & = B b ! 1 ) i . A , - .
noise covariates. (Global signal regression was not used.) \ : - "[: "}Jl :i? - o T e Vincent, J. L., Snyder, A. Z., Fox, M. D., Shannon, B. ], Andrews, J. R, Raichle, M. E., & Buckner, R. L. (2006). Coherent
e Data were band-pass filtered at .009<f<.08. i o il Rl ' ' zgirll‘i)arllics);s}ﬁc(t)lg(l)tigc;eor;)téﬁes a Hippocampal-Parietal Memory Network. Journal of Neurophysiology, 96(6), 3517-3531.
e Motion control: _03p Mean FD _  Wang, L, Negreira, A., LaViolette, P., Bakkour, A., Sperling, R. A., & Dickerson, B. C. (2010a). Intrinsic interhemispheric
o 1 1(3 £ f : ° [2;2; 37]; p—05 corrected hippocampal functional connectivity predicts individual differences in memory performance ability. Hippocampus, 20(3),
< 1 voxel (3mm) from reference 02 e ° 345-351. doi:10.1002 /hip0.20771
. . o o 5 & o © - . . . .
PY > g 01k o &° Oo a @ oo © o . . . . . o . ) . . . .
Framewise displacements >1mm were censored {1 Ji, ity Avterior Hippocampus -vmPEC posteior Hippocampus — Posterio Vg L Lo Ok X Pucha D B & an Dk 1 4, Serng (.4 GO0 vte
. < . - D | 1 1 | | | | | . . . . .
minutes ol resting Sta‘?e a ‘Fer CENSoring Voon s g s e e Connectivity Cingulate Connectivity older individuals. Neurolmage, 51(2), 910-917.doi:10.1016 /j.neuroimage.2010.02.046
* Mean FD entered as a covariate in all analyses g esored TOUmE 08 1 08 1
. . = 15 o
e Age-controlled connectivity O ' ' o
» Controlling for age (in months) & mean FD T PP 061 08 1 Acknowledgements
° Testing against 0 Z 40 50 60 70 80 90 100 110 120 130

o
>~
]
o
>
]

Maxdimum Movement

e Age-dependent connectivity

_ £ N % % The authors would like to thank: Luiz Pessoa, Lauren Weiss, Jon Segars, Alan Siegel, Louis
* Controlling for mean FD g2 .c;g T ° c 02 = 02 Marti, Marissa Kushner, Victoria Smith, Stephanie Merwin, Kal Leppert & Heather Clark,
* Testing against age (in months) B P mof%%%%% T e 0 > 2 Kate Rice, Brieana Viscomi, Srikanth Padmala, Josh Kinnison , Mahshid Najafi, Phil
* Bilateral hippocampal seeds w0 50 @ 79 s oty 0 0 Spechler, amd Jennifer Stark for assisting with this research project.
 Whole hippocampus
* Anterior 02 . . . e . 02 . . N e . This research was supported by the University of Maryland (UMD) College of Behavioral
e Posterior Age (months) Age (months) and Social Sciences (BSOS) Dean’s Research Initiative Award (LRD; TR, ER), the UMD

BSOS Dean's MRI Research Initiative Award (LRD, TR), the UMD Research and Scholars
Award (LRD, TR), the National Science Foundation (NSF) in partnership with the
University of Maryland ADVANCE Program for Inclusive Excellence Award (LRD, TR), and
Maryland Neuroimaging Center seed grants (TR, ER; LR, LP)

Contact information for Tracy Riggins: riggins@umd.edu



	Slide Number 1

