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Hippocampus Function

The hippocampus plays a crucial role in learning and memory, and its formation requires precise
coordination of patterning, cell proliferation, differentiation, and migration. Zhang et al. removed the
chromatin-association capability of KDM2B in the progenitors of developing dorsal telencephalon
(Kdm2b∆CxxC) to discover that Kdm2b∆CxxC hippocampus, particularly the dentate gyrus, became
drastically smaller with disorganized cellular components and structure. Kdm2b∆CxxC mice display
prominent defects in spatial memory, motor learning, and fear conditioning, resembling patients with
KDM2B mutations. The migration and differentiation of neural progenitor cells are greatly impeded in
the developing Kdm2b∆CxxC hippocampus. Mechanism studies reveal that Wnt signaling genes in
developing Kdm2b∆CxxC hippocampi are de-repressed due to reduced enrichment of repressive
histone marks by polycomb repressive complexes. Activating the Wnt signaling disturbs hippocampal
neurogenesis, recapitulating the effect of KDM2B loss. Together, they unveil a previously
unappreciated gene repressive program mediated by KDM2B that controls progressive fate
specifications and cell migration, hence morphogenesis of the hippocampus 1).

Its progressive deterioration with age is functionally linked to a variety of human neurodegenerative
diseases. Yet systematic profiling of the aging effects on various hippocampal cell types in primates is
still missing. Here, we reported a variety of new aging-associated phenotypic changes of the primate
hippocampus. These include, in particular, increased DNA damage and heterochromatin erosion with
time, alongside loss of proteostasis and elevated inflammation. To understand their cellular and
molecular causes, we established the first single-nucleus transcriptomic atlas of primate hippocampal
aging. Among the 12 identified cell types, neural transiently amplifying progenitor cell (TAPC) and
microglia were most affected by aging. In-depth dissection of gene-expression dynamics revealed
impaired TAPC division and compromised neuronal function along the neurogenesis trajectory;
additionally elevated pro-inflammatory responses in the aged microglia and oligodendrocyte, as well
as dysregulated coagulation pathways in the aged endothelial cells may contribute to a hostile
microenvironment for neurogenesis. This rich resource for understanding primate hippocampal aging
may provide potential diagnostic biomarkers and therapeutic interventions against age-related
neurodegenerative diseases 2).

Learning and memory are assumed to be supported by mechanisms that involve the cholinergic
transmission and hippocampal theta wave. Using G protein-coupled receptor-activation-based
acetylcholine sensor (GRABACh3.0) with a fiber-photometric fluorescence readout in mice, Zhang et
al. found that cholinergic signaling in the hippocampus increased in parallel with theta/gamma power
during walking and REM sleep, while ACh3.0 signal reached a minimum during hippocampal sharp
waves and ripples (SPW-R). Unexpectedly, memory performance was impaired in a hippocampus-
dependent spontaneous alternation task by selective optogenetic stimulation of medial septal
cholinergic neurons when the stimulation was applied in the delay area but not in the central (choice)
arm of the maze. Parallel with the decreased performance, optogenetic stimulation decreased the
incidence of SPW-Rs. These findings suggest that septohippocampal interactions play a task-phase-
dependent dual role in the maintenance of memory performance, including not only theta
mechanisms but also SPW-Rs 3).
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Hippocampus plays important roles in the consolidation of information from short-term memory to
long-term memory and spatial navigation.

The hippocampal formation is a brain structure integrally involved in episodic memory, spatial
navigation, cognition and stress responsiveness. Structural abnormalities in hippocampal volume and
shape are found in several common neuropsychiatric disorders. To identify the genetic underpinnings
of hippocampal structure here we perform a genome-wide association study (GWAS) of 33,536
individuals and discover six independent loci significantly associated with hippocampal volume, four
of them novel. Of the novel loci, three lie within genes (ASTN2, DPP4 and MAST4) and one is found
200 kb upstream of SHH. A hippocampal subfield analysis shows that a locus within the MSRB3 gene
shows evidence of a localized effect along the dentate gyrus, subiculum, CA1 and fissure. Further, we
show that genetic variants associated with decreased hippocampal volume are also associated with
increased risk for Alzheimer's disease (rg=-0.155). Our findings suggest novel biological pathways
through which human genetic variation influences hippocampal volume and risk for neuropsychiatric
illness 4).

1)

Zhang B, Zhao C, Shen W, Li W, Zheng Y, Kong X, Wang J, Wu X, Zeng T, Liu Y, Zhou Y. KDM2B
regulates hippocampal morphogenesis by transcriptionally silencing Wnt signaling in neural
progenitors. Nat Commun. 2023 Oct 14;14(1):6489. doi: 10.1038/s41467-023-42322-2. PMID:
37838801.
2)

Zhang H, Li J, Ren J, Sun S, Ma S, Zhang W, Yu Y, Cai Y, Yan K, Li W, Hu B, Chan P, Zhao GG, Belmonte
JCI, Zhou Q, Qu J, Wang S, Liu GH. Single-nucleus transcriptomic landscape of primate hippocampal
aging. Protein Cell. 2021 May 30. doi: 10.1007/s13238-021-00852-9. Epub ahead of print. PMID:
34052996.
3)

Zhang Y, Cao L, Varga V, Jing M, Karadas M, Li Y, Buzsáki G. Cholinergic suppression of hippocampal
sharp-wave ripples impairs working memory. Proc Natl Acad Sci U S A. 2021 Apr
13;118(15):e2016432118. doi: 10.1073/pnas.2016432118. PMID: 33833054.
4)

1: Hibar DP, Adams HH, Jahanshad N, Chauhan G, Stein JL, Hofer E, Renteria ME, Bis JC, Arias-Vasquez
A, Ikram MK, Desrivières S, Vernooij MW, Abramovic L, Alhusaini S, Amin N, Andersson M, Arfanakis K,
Aribisala BS, Armstrong NJ, Athanasiu L, Axelsson T, Beecham AH, Beiser A, Bernard M, Blanton SH,
Bohlken MM, Boks MP, Bralten J, Brickman AM, Carmichael O, Chakravarty MM, Chen Q, Ching CR,
Chouraki V, Cuellar-Partida G, Crivello F, Den Braber A, Doan NT, Ehrlich S, Giddaluru S, Goldman AL,
Gottesman RF, Grimm O, Griswold ME, Guadalupe T, Gutman BA, Hass J, Haukvik UK, Hoehn D,
Holmes AJ, Hoogman M, Janowitz D, Jia T, Jørgensen KN, Karbalai N, Kasperaviciute D, Kim S, Klein M,
Kraemer B, Lee PH, Liewald DC, Lopez LM, Luciano M, Macare C, Marquand AF, Matarin M, Mather KA,
Mattheisen M, McKay DR, Milaneschi Y, Muñoz Maniega S, Nho K, Nugent AC, Nyquist P, Loohuis LM,
Oosterlaan J, Papmeyer M, Pirpamer L, Pütz B, Ramasamy A, Richards JS, Risacher SL, Roiz-Santiañez
R, Rommelse N, Ropele S, Rose EJ, Royle NA, Rundek T, Sämann PG, Saremi A, Satizabal CL, Schmaal
L, Schork AJ, Shen L, Shin J, Shumskaya E, Smith AV, Sprooten E, Strike LT, Teumer A, Tordesillas-
Gutierrez D, Toro R, Trabzuni D, Trompet S, Vaidya D, Van der Grond J, Van der Lee SJ, Van der Meer
D, Van Donkelaar MM, Van Eijk KR, Van Erp TG, Van Rooij D, Walton E, Westlye LT, Whelan CD,
Windham BG, Winkler AM, Wittfeld K, Woldehawariat G, Wolf C, Wolfers T, Yanek LR, Yang J, Zijdenbos
A, Zwiers MP, Agartz I, Almasy L, Ames D, Amouyel P, Andreassen OA, Arepalli S, Assareh AA, Barral S,
Bastin ME, Becker DM, Becker JT, Bennett DA, Blangero J, van Bokhoven H, Boomsma DI, Brodaty H,

https://neurosurgerywiki.com/wiki/doku.php?id=morphogenesis
https://neurosurgerywiki.com/wiki/doku.php?id=progenitor


2025/06/29 01:07 3/3 Hippocampus Function

Neurosurgery Wiki - https://neurosurgerywiki.com/wiki/

Brouwer RM, Brunner HG, Buckner RL, Buitelaar JK, Bulayeva KB, Cahn W, Calhoun VD, Cannon DM,
Cavalleri GL, Cheng CY, Cichon S, Cookson MR, Corvin A, Crespo-Facorro B, Curran JE, Czisch M, Dale
AM, Davies GE, De Craen AJ, De Geus EJ, De Jager PL, De Zubicaray GI, Deary IJ, Debette S, DeCarli C,
Delanty N, Depondt C, DeStefano A, Dillman A, Djurovic S, Donohoe G, Drevets WC, Duggirala R, Dyer
TD, Enzinger C, Erk S, Espeseth T, Fedko IO, Fernández G, Ferrucci L, Fisher SE, Fleischman DA, Ford I,
Fornage M, Foroud TM, Fox PT, Francks C, Fukunaga M, Gibbs JR, Glahn DC, Gollub RL, Göring HH,
Green RC, Gruber O, Gudnason V, Guelfi S, Håberg AK, Hansell NK, Hardy J, Hartman CA, Hashimoto R,
Hegenscheid K, Heinz A, Le Hellard S, Hernandez DG, Heslenfeld DJ, Ho BC, Hoekstra PJ, Hoffmann W,
Hofman A, Holsboer F, Homuth G, Hosten N, Hottenga JJ, Huentelman M, Pol HE, Ikeda M, Jack CR Jr,
Jenkinson M, Johnson R, Jönsson EG, Jukema JW, Kahn RS, Kanai R, Kloszewska I, Knopman DS,
Kochunov P, Kwok JB, Lawrie SM, Lemaître H, Liu X, Longo DL, Lopez OL, Lovestone S, Martinez O,
Martinot JL, Mattay VS, McDonald C, McIntosh AM, McMahon FJ, McMahon KL, Mecocci P, Melle I,
Meyer-Lindenberg A, Mohnke S, Montgomery GW, Morris DW, Mosley TH, Mühleisen TW, Müller-
Myhsok B, Nalls MA, Nauck M, Nichols TE, Niessen WJ, Nöthen MM, Nyberg L, Ohi K, Olvera RL, Ophoff
RA, Pandolfo M, Paus T, Pausova Z, Penninx BW, Pike GB, Potkin SG, Psaty BM, Reppermund S,
Rietschel M, Roffman JL, Romanczuk-Seiferth N, Rotter JI, Ryten M, Sacco RL, Sachdev PS, Saykin AJ,
Schmidt R, Schmidt H, Schofield PR, Sigursson S, Simmons A, Singleton A, Sisodiya SM, Smith C,
Smoller JW, Soininen H, Steen VM, Stott DJ, Sussmann JE, Thalamuthu A, Toga AW, Traynor BJ,
Troncoso J, Tsolaki M, Tzourio C, Uitterlinden AG, Hernández MC, Van der Brug M, van der Lugt A, van
der Wee NJ, Van Haren NE, van 't Ent D, Van Tol MJ, Vardarajan BN, Vellas B, Veltman DJ, Völzke H,
Walter H, Wardlaw JM, Wassink TH, Weale ME, Weinberger DR, Weiner MW, Wen W, Westman E, White
T, Wong TY, Wright CB, Zielke RH, Zonderman AB, Martin NG, Van Duijn CM, Wright MJ, Longstreth
WT, Schumann G, Grabe HJ, Franke B, Launer LJ, Medland SE, Seshadri S, Thompson PM, Ikram MA.
Novel genetic loci associated with hippocampal volume. Nat Commun. 2017 Jan 18;8:13624. doi:
10.1038/ncomms13624. PubMed PMID: 28098162.

From:
https://neurosurgerywiki.com/wiki/ - Neurosurgery Wiki

Permanent link:
https://neurosurgerywiki.com/wiki/doku.php?id=hippocampus_function

Last update: 2024/06/07 02:57

https://neurosurgerywiki.com/wiki/
https://neurosurgerywiki.com/wiki/doku.php?id=hippocampus_function

	Hippocampus Function

