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All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- A list of figures that have associated raw data
- A description of any restrictions on data availability
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Reporting for specific materials, systems and methods
We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.

All datasets generated in this study are available in the source data file.

For representative images from the Allen Brain Atlas used in Extended Data Figure 1 the following experiments were used:

Cplx3 - 68795395

Nxph4 - 71234703

Ctgf - 79632240

Ctgf + Ntsr1 (FISH) - 113103581

No statistical methods were used to predetermine sample sizes. Sample numbers for intellicage experiments were based on a similar work
with a similar experimental design (Voikar et al., 2018).

For behavioral intellicage experiments, Animals which failed to attain failure rates lower than 70 % by the last day of the familiarization phase
were excluded from the final analysis. This exclusion criterion was pre-established based on results of a probe experiment with WT mice. One
mouse was excluded from the analysis of place cell activity after tissue analysis revealed that the optic fiber was placed below the CA1
molecular layer.

All experiments described in this manuscript can be reproduced.

In behavioral intellicage experiments, before being assigned to the experimental or control group, the performance of all animals in the
learning phase immediately prior to the manipulation was ranked and the animals were then alternately assigned to either of the two groups,
with the best-performing animal always assigned to the experimental group. water ports were allocated randomly prior to manipulation and
then alternated in an identical manner for all animals, regardless of condition.

For in-vivo electrophysiology experiments, animals were randomly assigned a target corner and each animal was assigned with a different
one.

For all other experiments, groups consisted of animals from different transgenic lines and therefore they could not be randomly assigned into
groups.

Behavioral experiments were completely automated and without experimenter involvement.

For in-vivo electrophysiology experiments, blinding was not possible as in each condition the fluorescence was differently distributed and
stimulation location had to be determined according to the condition.
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Materials & experimental systems

n/a Involved in the study

Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Human research participants

Clinical data

Dual use research of concern

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

Validation

Eukaryotic cell lines
Policy information about cell lines

Cell line source(s)

Authentication

Mycoplasma contamination

Commonly misidentified lines
(See ICLAC register)

CPLX3 (Synaptic Systems, Cat#122302, 1:500)

VGLUT1 (Synaptic Systems, Cat# 135304, 1:500)

VGAT (Synaptic Systems, Cat# 131003, 1:500)

PCP4 (Novus Biologicals, Cat# NBP1-80929, 1:500)

NeuN (Novus Biologicals, Cat# NBP1-92693, 1:1000)

Goat anti-Rabbit IgG (H+L) Cross-Adsorbed Secondary Antibody, Alexa Fluor™ 488 (ThermoFisher, Cat# A-11008, 1:500)

Goat anti-Rabbit IgG (H+L) Highly Cross-Adsorbed Secondary Antibody, Alexa Fluor™ 647 (ThermoFisher, Cat# A-21245, 1:500)

Anti-guinea pig Star635P (Abberior, Cat# ST635P, 1:200)

Anti-rabbit Star580 (Abberior, ST580, 1:200)

For CPLX3, we ran an additional test for the antibody using several CPLX3 KO mice, generously given to us by Prof. Nils Brose, with
results confirming the absence of reactivity in the brain tissue.

Furthermore, anti CPLX3 antibody was validated for mouse by Viswanathan S, Sheikh A, Looger LL, Kanold PO. Molecularly Defined
Subplate Neurons Project Both to Thalamocortical Recipient Layers and Thalamus. Cereb Cortex. 2017 Oct 1;27(10):4759-4768. doi:
10.1093/cercor/bhw271. PMID: 27655928; PMCID: PMC6059176.

Anti VGluT1 was validated for mouse by López-Hernández T, Takenaka KI, Mori Y, Kongpracha P, Nagamori S, Haucke V, Takamori S.
Clathrin-independent endocytic retrieval of SV proteins mediated by the clathrin adaptor AP-2 at mammalian central synapses. Elife.
2022 Jan 11;11:e71198. doi: 10.7554/eLife.71198. PMID: 35014951; PMCID: PMC8752090.

Anti VGAT was validated for mouse by Yao W, Tambini MD, Liu X, D'Adamio L. Tuning of Glutamate, But Not GABA, Release by an
Intrasynaptic Vesicle APP Domain Whose Function Can Be Modulated by "- or !-Secretase Cleavage. J Neurosci. 2019 Aug 28;39
(35):6992-7005. doi: 10.1523/JNEUROSCI.0207-19.2019. Epub 2019 Jun 24. PMID: 31235642; PMCID: PMC6733572.

Anti PCP4 was validated for mouse by Kohara K, Pignatelli M, Rivest AJ, Jung HY, Kitamura T, Suh J, Frank D, Kajikawa K, Mise N, Obata
Y, Wickersham IR, Tonegawa S. Cell type-specific genetic and optogenetic tools reveal hippocampal CA2 circuits. Nat Neurosci. 2014
Feb;17(2):269-79. doi: 10.1038/nn.3614. Epub 2013 Dec 15. PMID: 24336151; PMCID: PMC4004172.

Anti NeuN was validated for mouse by Ma KG, Hu HB, Zhou JS, Ji C, Yan QS, Peng SM, Ren LD, Yang BN, Xiao XL, Ma YB, Wu F, Si KW,
Wu XL, Liu JX. Neuronal Glypican4 promotes mossy fiber sprouting through the mTOR pathway after pilocarpine-induced status
epilepticus in mice. Exp Neurol. 2022 Jan;347:113918. doi: 10.1016/j.expneurol.2021.113918. Epub 2021 Nov 5. PMID: 34748756.

Additional validation information for all antibodies can also be found in the manufacturer's website.

Both the HEK293T and BHK21 cell lines were purchased from ATCC (CRL-3216 and CCL-10 respectively)

The cell lines used were not authenticated.

The cell lines were periodically tested for mycoplasma, with no contamination detected.

No commonly misidentified cell lines were used in this study.




