Table S1

Supplementary material

Protein identifications by mass spectrometry for CA1 extract and whole brain extract

see separate Excel Table

Table S2

Biological functions of the selection of 27 hippocampal proteins exclusively in the CA1

region.

Information was obtained from UniProt.

Entry
name

Protein
name

Gene
name

GO_Biol function

APOH_MOUSE

Beta-2-
glycoprotein 1

Apoh

animal organ regeneration [GO:0031100]; blood coagulation
[GO:0007596]; blood coagulation, intrinsic pathway
[GO:0007597]; negative regulation of angiogenesis
[GO:0016525]; negative regulation of blood coagulation
[GO:0030195]; negative regulation of endothelial cell migration
[GO:0010596]; negative regulation of endothelial cell
proliferation [GO:0001937]; negative regulation of fibrinolysis
[GO:0051918]; negative regulation of myeloid cell apoptotic
process [GO:0033033]; negative regulation of respiratory burst
[GO:0060268]; negative regulation of smooth muscle cell
apoptotic process [GO:0034392]; plasminogen activation
[GO:0031639]; positive regulation of lipoprotein lipase activity
[GO:0051006]; positive regulation of triglyceride catabolic
process [GO:0010898]; regulation of blood coagulation
[GO:0030193]; regulation of fibrinolysis [GO:0051917];
triglyceride metabolic process [GO:0006641]; triglyceride
transport [GO:0034197]

CD38_MOUSE

ADP-ribosyl
cyclase/cyclic
ADP-ribose
hydrolase 1

Cd38

artery smooth muscle contraction [GO:0014824]; B cell receptor
signaling pathway [GO:0050853]; female pregnancy
[GO:0007565]; long-term synaptic depression [GO:0060292];
negative regulation of apoptotic process [GO:0043066];
negative regulation of bone resorption [GO:0045779]; negative
regulation of neuron projection development [GO:0010977];
negative regulation of transcription, DNA-templated
[GO:0045892]; positive regulation of B cell proliferation
[GO:0030890]; positive regulation of cell growth [GO:0030307];
positive regulation of cell population proliferation [GO:0008284];
positive regulation of cytosolic calcium ion concentration
[GO:0007204]; positive regulation of insulin secretion
[GO:0032024]; positive regulation of transcription, DNA-
templated [GO:0045893]; positive regulation of vasoconstriction
[GO:0045907]; response to estradiol [GO:0032355]; response
to hormone [GO:0009725]; response to hydroperoxide
[GO:0033194]; response to hypoxia [GO:0001666]; response to
interleukin-1 [GO:0070555]; response to progesterone
[GO:0032570]; response to retinoic acid [GO:0032526];
response to xenobiotic stimulus [GO:0009410]

CRHBP_MOUSE

Corticotropin-
releasing
factor-binding
protein

Crhbp

behavioral response to ethanol [GO:0048149]; cellular response
to calcium ion [GO:0071277]; cellular response to cAMP
[GO:0071320]; cellular response to cocaine [GO:0071314];
cellular response to estradiol stimulus [GO:0071392]; cellular
response to estrogen stimulus [GO:0071391]; cellular response
to gonadotropin-releasing hormone [GO:0097211]; cellular
response to immobilization stress [GO:0035903]; cellular
response to potassium ion [GO:0035865]; cellular response to
tumor necrosis factor [GO:0071356]; cellular response to




xenobiotic stimulus [GO:0071466]; female pregnancy
[GO:0007565]; hormone metabolic process [GO:0042445];
hormone-mediated signaling pathway [GO:0009755];
inflammatory response [GO:0006954]; maternal aggressive
behavior [GO:0002125]; negative regulation of corticotropin
secretion [GO:0051460]; negative regulation of corticotropin-
releasing hormone receptor activity [GO:1900011]; regulated
exocytosis [GO:0045055]; regulation of cellular response to
stress [GO:0080135]; regulation of corticotropin secretion
[GO:0051459]; regulation of NMDA receptor activity
[GO:2000310]; synaptic transmission, dopaminergic
[GO:0001963]

CSMD3_MOUSE |CUB and Csmd3 | regulation of dendrite development [GO:0050773]
sushi domain-
containing
protein 3

DOC2B_MOUSE | Double C2- Doc2b | calcium ion-regulated exocytosis of neurotransmitter
like domain- [GO:0048791]; positive regulation of calcium ion-dependent
containing exocytosis [GO:0045956]; positive regulation of insulin
protein beta secretion [GO:0032024]; positive regulation of vesicle fusion

[GO:0031340]; protein localization [GO:0008104]; spontaneous
neurotransmitter secretion [GO:0061669]

DOP2_MOUSE Protein dopey-| Dop1b | cognition [GO:0050890]; embryonic pattern specification
2 [GO:0009880]; Golgi to endosome transport [GO:0006895];

protein transport [GO:0015031]

EPHA5 _MOUSE | Ephrin type-A Epha5 |axon guidance [GO:0007411]; cAMP-mediated signaling
receptor 5 [GO:0019933]; cellular response to follicle-stimulating hormone

stimulus [GO:0071372]; cellular response to forskolin
[GO:1904322]; dendritic spine morphogenesis [GO:0060997];
ephrin receptor signaling pathway [GO:0048013]; hippocampus
development [GO:0021766]; negative regulation of cell
adhesion [GO:0007162]; positive regulation of CREB
transcription factor activity [GO:0032793]; positive regulation of
kinase activity [GO:0033674]; regulation of actin cytoskeleton
organization [GO:0032956]; regulation of GTPase activity
[GO:0043087]; regulation of insulin secretion involved in cellular
response to glucose stimulus [GO:0061178]; transmembrane
receptor protein tyrosine kinase signaling pathway
[GO:0007169]

FGF13_MOUSE Fibrinogen C Fgf13 cerebral cortex cell migration [GO:0021795]; establishment of
domain- neuroblast polarity [GO:0045200]; hippocampus development
containing [GO:0021766]; inhibitory synapse assembly [GO:1904862];
protein 1 learning [GO:0007612]; MAPK cascade [GO:0000165]; memory

[GO:0007613]; microtubule polymerization [GO:0046785];
negative regulation of collateral sprouting [GO:0048671];
negative regulation of microtubule depolymerization
[GO:0007026]; neuron migration [GO:0001764]; protein
localization to plasma membrane [GO:0072659]; regulation of
cardiac muscle cell action potential involved in regulation of
contraction [GO:0098909]; regulation of voltage-gated sodium
channel activity [GO:1905150]; sodium ion transport
[GO:0006814]

FBCD1_MOUSE | Fibroblast Fibcd1 | cell adhesion [GO:0007155]
growth factor
13

FLRT2_MOUSE Leucine-rich Firt2 axon guidance [GO:0007411]; basement membrane
repeat organization [GO:0071711]; cell adhesion involved in heart
transmembran morphogenesis [GO:0061343]; fibroblast growth factor receptor
e protein signaling pathway [GO:0008543]; heart morphogenesis
FLRT2 [GO:0003007]; positive regulation of synapse assembly

[GO:0051965]; regulation of neuron migration [GO:2001222]

FUT8_MOUSE Alpha- Fut8 cell migration [GO:0016477]; GDP-L-fucose metabolic process

[GO:0046368]; integrin-mediated signaling pathway
[GO:0007229]; N-glycan fucosylation [GO:0036071]; N-glycan
processing [GO:0006491]; protein glycosylation in Golgi
[GO:0033578]; protein N-linked glycosylation [GO:0006487];
protein N-linked glycosylation via asparagine [GO:0018279];
receptor metabolic process [GO:0043112]; regulation of cellular
response to oxidative stress [GO:1900407]; regulation of gene




expression [GO:0010468]; respiratory gaseous exchange by
respiratory system [GO:0007585]; transforming growth factor
beta receptor signaling pathway [GO:0007179]

KIRR3_MOUSE

Transcription
factor 4

Kirrel3

cell-cell adhesion [GO:0098609]; glomerulus morphogenesis
[GO:0072102]; hemopoiesis [GO:0030097]; hippocampus
development [GO:0021766]; homophilic cell adhesion via
plasma membrane adhesion molecules [GO:0007156]; inter-
male aggressive behavior [GO:0002121]; neuron migration
[GO:0001764]; neuron projection morphogenesis
[GO:0048812]; principal sensory nucleus of trigeminal nerve
development [GO:0021740]; synapse assembly [GO:0007416]

LEG3_MOUSE

Kin of IRRE-
like protein 3

Lgals3

antimicrobial humoral immune response mediated by
antimicrobial peptide [GO:0061844]; cell differentiation
[GO:0030154]; eosinophil chemotaxis [GO:0048245];
extracellular matrix organization [GO:0030198]; innate immune
response [G0O:0045087]; killing of cells of another organism
[GO:0031640]; macrophage chemotaxis [GO:0048246];
monocyte chemotaxis [GO:0002548]; mononuclear cell
migration [GO:0071674]; mRNA processing [GO:0006397];
negative regulation of apoptotic process [GO:0043066];
negative regulation of cell proliferation in bone marrow
[GO:1903769]; negative regulation of endocytosis
[GO:0045806]; negative regulation of extrinsic apoptotic
signaling pathway [G0:2001237]; negative regulation of
immunological synapse formation [GO:2000521]; negative
regulation of T cell activation via T cell receptor contact with
antigen bound to MHC molecule on antigen presenting cell
[GO:2001189]; negative regulation of T cell receptor signaling
pathway [GO:0050860]; neutrophil chemotaxis [GO:0030593];
positive chemotaxis [GO:0050918]; positive regulation of
angiogenesis [GO:0045766]; positive regulation of calcium ion
import [GO:0090280]; positive regulation of cell population
proliferation [GO:0008284]; positive regulation of mononuclear
cell migration [GO:0071677]; positive regulation of protein
localization to plasma membrane [GO:1903078]; positive
regulation of protein-containing complex assembly
[GO:0031334]; positive regulation of serotonin secretion
[GO:0014064]; regulation of extrinsic apoptotic signaling
pathway via death domain receptors [GO:1902041]; regulation
of T cell apoptotic process [GO:0070232]; regulation of T cell
proliferation [GO:0042129]; RNA splicing [GO:0008380];
skeletal system development [GO:0001501]

LRFN2_MOUSE

Ribosomal
protein S6
kinase beta-1

Lrfn2

modulation of chemical synaptic transmission [GO:0050804];
regulation of postsynapse organization [GO:0099175]

MDGA1_MOUSE

Galectin-3

Mdga1

cerebral cortex radially oriented cell migration [GO:0021799];
negative regulation of synapse assembly [GO:0051964];
nervous system development [GO:0007399]; neuron migration
[GO:0001764]; regulation of presynapse assembly
[GO:1905606]; regulation of synaptic membrane adhesion
[GO:0099179]

MK_MOUSE

Leucine-rich
repeat and
fibronectin
type-lli
domain-
containing
protein 2

Mdk

adrenal gland development [GO:0030325]; behavioral fear
response [GO:0001662]; cell migration [GO:0016477];
cerebellar granular layer development [GO:0021681]; cerebral
cortex development [GO:0021987]; cytoskeleton organization
[GO:0007010]; defecation [GO:0030421]; dentate gyrus
development [GO:0021542]; estrous cycle [GO:0044849]; glial
cell projection elongation [GO:0106091]; hippocampus
development [GO:0021766]; leukocyte chemotaxis involved in
inflammatory response [GO:0002232]; negative regulation of
canonical Wnt signaling pathway [GO:0090090]; negative
regulation of cardiac muscle cell apoptotic process
[GO:0010667]; negative regulation of cell adhesion
[GO:0007162]; negative regulation of epithelial cell apoptotic
process [GO:1904036]; negative regulation of inflammatory
response to wounding [GO:0106015]; negative regulation of
neuron apoptotic process [GO:0043524]; negative regulation of
neuron death [GO:1901215]; negative regulation of ossification
[GO:0030279]; negative regulation of regulatory T cell
differentiation [GO:0045590]; oogenesis [GO:0048477]; positive




regulation of artery morphogenesis [GO:1905653]; positive
regulation of blood vessel branching [GO:1905555]; positive
regulation of cartilage development [GO:0061036]; positive
regulation of cell adhesion [GO:0045785]; positive regulation of
cell division [GO:0051781]; positive regulation of cell migration
[GO:0030335]; positive regulation of epithelial to mesenchymal
transition [GO:0010718]; positive regulation of hepatocyte
proliferation [GO:2000347]; positive regulation of inflammatory
response [GO:0050729]; positive regulation of inflammatory
response to wounding [GO:0106016]; positive regulation of
interleukin-12 production [GO:0032735]; positive regulation of
keratinocyte proliferation [GO:0010838]; positive regulation of
leukocyte adhesion to vascular endothelial cell [GO:1904996];
positive regulation of leukocyte cell-cell adhesion
[GO:1903039]; positive regulation of leukocyte chemotaxis
[GO:0002690]; positive regulation of macrophage chemotaxis
[GO:0010759]; positive regulation of neural precursor cell
proliferation [GO:2000179]; positive regulation of neuron
migration [GO:2001224]; positive regulation of neuron
projection development [GO:0010976]; positive regulation of
neutrophil chemotaxis [GO:0090023]; positive regulation of
neutrophil extravasation [GO:2000391]; positive regulation of
oligodendrocyte differentiation [GO:0048714]; positive
regulation of smooth muscle cell chemotaxis [GO:0071673];
positive regulation of substrate adhesion-dependent cell
spreading [GO:1900026]; positive regulation of T cell
differentiation [GO:0045582]; positive regulation of transcription,
DNA-templated [GO:0045893]; positive regulation of vascular
endothelial cell proliferation [GO:1905564]; regulation of actin
cytoskeleton reorganization [GO:2000249]; regulation of
behavior [GO:0050795]; regulation of bone remodeling
[GO:0046850]; regulation of chondrocyte differentiation
[GO:0032330]; response to auditory stimulus [GO:0010996];
response to glucocorticoid [GO:0051384]; response to
wounding [GO:0009611]; response to xenobiotic stimulus
[GO:0009410]; short-term memory [GO:0007614]; T cell
activation involved in immune response [G0O:0002286]; tissue
regeneration [GO:0042246]

MT3_MOUSE

MAM domain-
containing
glycosylphosp
hatidylinositol
anchor protein
1

Mt3

activation of protein kinase B activity [GO:0032148]; astrocyte
development [GO:0014002]; cadmium ion homeostasis
[GO:0055073]; cellular lipid catabolic process [GO:0044242];
cellular metal ion homeostasis [GO:0006875]; cellular response
to cadmium ion [GO:0071276]; cellular response to copper ion
[GO:0071280]; cellular response to nitric oxide [GO:0071732];
cellular response to oxidative stress [GO:0034599]; cellular
response to zinc ion [GO:0071294]; cellular zinc ion
homeostasis [GO:0006882]; cholesterol catabolic process
[GO:0006707]; detoxification of copper ion [GO:0010273];
energy reserve metabolic process [GO:0006112]; ERK1 and
ERK2 cascade [GO:0070371]; histone modification
[GO:0016570]; leptin-mediated signaling pathway
[GO:0033210]; negative regulation of apoptotic process
[GO:0043066]; negative regulation of autophagy [GO:0010507];
negative regulation of axon extension [GO:0030517]; negative
regulation of cell growth [GO:0030308]; negative regulation of
cysteine-type endopeptidase activity [GO:2000117]; negative
regulation of cysteine-type endopeptidase activity involved in
apoptotic process [GO:0043154]; negative regulation of
hydrogen peroxide catabolic process [GO:2000296]; negative
regulation of necrotic cell death [GO:0060547]; negative
regulation of neurogenesis [GO:0050768]; negative regulation
of neuron apoptotic process [GO:0043524]; negative regulation
of neuron death [GO:1901215]; negative regulation of
oxidoreductase activity [GO:0051354]; negative regulation of
reactive oxygen species metabolic process [GO:2000378];
negative regulation of transcription, DNA-templated
[GO:0045892]; positive regulation of catalytic activity
[GO:0043085]; positive regulation of cell death [GO:0010942];
positive regulation of ERK1 and ERK2 cascade [GO:0070374];
positive regulation of gene expression [GO:0010628]; positive




regulation of lysosomal membrane permeability [GO:0097214];
positive regulation of necrotic cell death [GO:0010940]; positive
regulation of oxygen metabolic process [GO:2000376]; positive
regulation of protein phosphorylation [GO:0001934]; positive
regulation of transcription from RNA polymerase Il promoter in
response to oxidative stress [GO:0036091]; positive regulation
of transcription, DNA-templated [GO:0045893]; positive
regulation of vascular endothelial growth factor receptor
signaling pathway [GO:0030949]; protein kinase B signaling
[GO:0043491]; protein stabilization [GO:0050821]; regulation of
protein glycosylation [GO:0060049]; regulation of response to
food [GO:0032095]; removal of superoxide radicals
[GO:0019430]; response to hypoxia [GO:0001666]; response to
oxidative stress [GO:0006979]; zinc ion homeostasis
[GO:0055069]; zinc ion transport [GO:0006829]

MYD88_MOUSE

Midkine

Myd88

3'-UTR-mediated mRNA stabilization [GO:0070935]; apoptotic
process [GO:0006915]; cell surface receptor signaling pathway
[GO:0007166]; cellular response to lipopolysaccharide
[GO:0071222]; cellular response to mechanical stimulus
[GO:0071260]; cellular response to oxidised low-density
lipoprotein particle stimulus [GO:0140052]; cytokine-mediated
signaling pathway [GO:0019221]; defense response to
bacterium [GO:0042742]; defense response to Gram-positive
bacterium [GO:0050830]; defense response to protozoan
[GO:0042832]; defense response to virus [GO:0051607];
establishment of endothelial intestinal barrier [GO:0090557];
immune response [G0O:0006955]; immunoglobulin mediated
immune response [G0O:0016064]; induced systemic resistance
[GO:0009682]; inflammatory response [GO:0006954]; innate
immune response [G0O:0045087]; interleukin-1-mediated
signaling pathway [GO:0070498]; JNK cascade [GO:0007254];
leukocyte activation involved in inflammatory response
[GO:0002269]; lipopolysaccharide-mediated signaling pathway
[GO:0031663]; MyD88-dependent toll-like receptor signaling
pathway [GO:0002755]; neutrophil activation involved in
immune response [G0O:0002283]; neutrophil-mediated killing of
bacterium [GO:0070944]; phagocytosis [GO:0006909]; positive
regulation of chemokine production [GO:0032722]; positive
regulation of cytokine production involved in inflammatory
response [GO:1900017]; positive regulation of gene expression
[GO:0010628]; positive regulation of I-kappaB kinase/NF-
kappaB signaling [GO:0043123]; positive regulation of
interleukin-1 beta production [GO:0032731]; positive regulation
of interleukin-17 production [GO:0032740]; positive regulation of
interleukin-23 production [GO:0032747]; positive regulation of
interleukin-6 production [GO:0032755]; positive regulation of
interleukin-8 production [GO:0032757]; positive regulation of
JNK cascade [GO:0046330]; positive regulation of lymphocyte
proliferation [GO:0050671]; positive regulation of NF-kappaB
transcription factor activity [GO:0051092]; positive regulation of
NLRP3 inflammasome complex assembly [GO:1900227];
positive regulation of smooth muscle cell proliferation
[GO:0048661]; positive regulation of tumor necrosis factor
production [GO:0032760]; positive regulation of type | interferon
production [GO:0032481]; regulation of cell population
proliferation [GO:0042127]; regulation of chemokine (C-X-C
motif) ligand 1 production [GO:2000338]; regulation of
chemokine (C-X-C motif) ligand 2 production [GO:2000341];
regulation of gene expression [GO:0010468]; regulation of
inflammatory response [GO:0050727]; regulation of interleukin-
6 production [GO:0032675]; regulation of neutrophil migration
[GO:1902622]; regulation of tumor necrosis factor production
[GO:0032680]; response to interleukin-1 [GO:0070555];
response to lipopolysaccharide [GO:0032496]; response to
molecule of fungal origin [GO:0002238]; response to
peptidoglycan [GO:0032494]; response to virus [GO:0009615];
Toll signaling pathway [GO:0008063]; toll-like receptor 8
signaling pathway [GO:0034158]; transmembrane receptor
protein serine/threonine kinase signaling pathway




[GO:0007178]; type | interferon signaling pathway
[GO:0060337]

NTNG2_MOUSE

Metallothionei
n-3

Ntng2

animal organ morphogenesis [GO:0009887]; axonogenesis
[GO:0007409]; basement membrane assembly [GO:0070831];
cell migration [GO:0016477]; modulation of chemical synaptic
transmission [GO:0050804]; postsynaptic specialization
assembly [GO:0098698]; regulation of neuron migration
[GO:2001222]; regulation of neuron projection arborization
[GO:0150011]; regulation of neuron projection development
[GO:0010975]; regulation of presynapse assembly
[GO:1905606]; substrate adhesion-dependent cell spreading
[GO:0034446]; synaptic membrane adhesion [GO:0099560];
tissue development [GO:0009888]

PK3CG_MOUSE

Myeloid
differentiation
primary
response
protein MyD88

Pik3cg

angiogenesis [GO:0001525]; cell migration [GO:00164771];
cellular response to cAMP [GO:0071320]; chemotaxis
[GO:0006935]; endocytosis [GO:0006897]; G protein-coupled
receptor signaling pathway [GO:0007186]; hepatocyte apoptotic
process [GO:0097284]; immune system process [GO:0002376];
inflammatory response [GO:0006954]; negative regulation of
fibroblast apoptotic process [GO:2000270]; negative regulation
of triglyceride catabolic process [GO:0010897];
phosphatidylinositol 3-kinase signaling [GO:0014065];
phosphatidylinositol phosphate biosynthetic process
[GO:0046854]; phosphatidylinositol-3-phosphate biosynthetic
process [GO:0036092]; phosphatidylinositol-mediated signaling
[GO:0048015]; phosphorylation [GO:0016310]; positive
regulation of acute inflammatory response [GO:0002675];
positive regulation of catalytic activity [GO:0043085]; positive
regulation of cytosolic calcium ion concentration [GO:0007204];
positive regulation of endothelial cell migration [GO:0010595];
positive regulation of MAP kinase activity [GO:0043406];
positive regulation of protein kinase B signaling [GO:0051897];
positive regulation of Rac protein signal transduction
[GO:0035022]; protein phosphorylation [GO:0006468];
regulation of calcium ion transmembrane transport
[GO:1903169]; regulation of protein phosphorylation
[GO:0001932]; secretory granule localization [GO:0032252];
sphingosine-1-phosphate receptor signaling pathway
[GO:0003376]

KS6B1_MOUSE

Netrin-G2

Rps6kb1

aging [GO:0007568]; apoptotic process [GO:0006915];
behavioral fear response [GO:0001662]; cell migration
[GO:0016477]; cellular response to dexamethasone stimulus
[GO:0071549]; cellular response to growth factor stimulus
[GO:0071363]; cellular response to insulin stimulus
[GO:0032869]; cellular response to interferon-gamma
[GO:0071346]; cellular response to organic cyclic compound
[GO:0071407]; G1/S transition of mitotic cell cycle
[GO:0000082]; germ cell development [GO:0007281]; long-
chain fatty acid import into cell [GO:0044539]; long-term
memory [GO:0007616]; negative regulation of apoptotic
process [GO:0043066]; negative regulation of extrinsic
apoptotic signaling pathway [GO:2001237]; negative regulation
of insulin receptor signaling pathway [GO:0046627]; peptidyl-
serine phosphorylation [GO:0018105]; positive regulation of
mitotic cell cycle [GO:0045931]; positive regulation of skeletal
muscle tissue growth [GO:0048633]; positive regulation of
smooth muscle cell migration [GO:0014911]; positive regulation
of smooth muscle cell proliferation [GO:0048661]; positive
regulation of translation [GO:0045727]; positive regulation of
translational initiation [GO:0045948]; protein kinase B signaling
[GO:0043491]; protein phosphorylation [GO:0006468];
regulation of glucose import [GO:0046324]; response to
electrical stimulus involved in regulation of muscle adaptation
[GO:0014878]; response to ethanol [GO:0045471]; response to
glucagon [GO:0033762]; response to glucose [GO:0009749];
response to heat [GO:0009408]; response to insulin
[GO:0032868]; response to leucine [GO:0043201]; response to
lipopolysaccharide [GO:0032496]; response to mechanical
stimulus [GO:0009612]; response to nutrient [GO:0007584];
response to nutrient levels [GO:0031667]; response to




testosterone [GO:0033574]; response to toxic substance
[GO:0009636]; response to tumor necrosis factor
[GO:0034612]; response to wounding [GO:0009611]; response
to xenobiotic stimulus [GO:0009410]; skeletal muscle atrophy
[GO:0014732]; skeletal muscle contraction [GO:0003009]; TOR
signaling [GO:0031929]

RTN4R_MOUSE | Phosphatidylin Rtn4r axon guidance [GO:0007411]; axonogenesis [GO:0007409];

ositol 4 cell surface receptor signaling pathway [GO:0007166]; corpus
callosum development [GO:0022038]; negative chemotaxis
[GO:0050919]; negative regulation of axon extension
[GO:0030517]; negative regulation of axon regeneration
[GO:0048681]; negative regulation of neuron projection
development [GO:0010977]; neuronal signal transduction
[GO:0023041]; positive regulation of GTPase activity
[GO:0043547]; positive regulation of Rho protein signal
transduction [GO:0035025]

SORC3_MOUSE | Reticulon-4 Sorcs3 | learning [GO:0007612]; memory [GO:0007613]; regulation of
receptor long-term synaptic depression [GO:1900452]

TAFA5_MOUSE VPS10 Tafab G protein-coupled receptor signaling pathway [GO:0007186];
domain- negative regulation of vascular associated smooth muscle cell
containing migration [GO:1904753]; negative regulation of vascular
receptor associated smooth muscle cell proliferation [GO:1904706];
SorCS3 negative regulation of vascular wound healing [GO:0061044]

ITF2_MOUSE Chemokine- Tcf4 cell differentiation [GO:0030154]; endothelial cell activation
like protein [GO:0042118]; negative regulation of angiogenesis
TAFA-5 [GO:0016525]; negative regulation of gene expression

[GO:0010629]; negative regulation of transcription by RNA
polymerase Il [GO:0000122]; nervous system development
[GO:0007399]; positive regulation of neuron differentiation
[GO:0045666]; positive regulation of transcription by RNA
polymerase Il [GO:0045944]; positive regulation of transcription,
DNA-templated [GO:0045893]; protein-DNA complex assembly
[GO:0065004]; regulation of transcription by RNA polymerase I
[GO:0006357]; regulation of transcription, DNA-templated
[GO:0006355]; regulation of vascular endothelial growth factor
signaling pathway [GO:1900746]

TRPC4_MOUSE | Short transient Trpc4 calcium ion import [GO:0070509]; calcium ion transmembrane
receptor transport [GO:0070588]; calcium ion transport [GO:0006816];
potential gamma-aminobutyric acid secretion [GO:0014051]; manganese
channel 4 ion transport [GO:0006828]; oligodendrocyte differentiation

[GO:0048709]; regulation of action potential firing rate
[GO:0099605]; regulation of calcium ion transport
[GO:0051924]; regulation of cytosolic calcium ion concentration
[GO:0051480]

ZEB2_MOUSE Zinc finger E- Zeb2 anatomical structure development [GO:0048856]; cell
box-binding proliferation in forebrain [GO:0021846]; central nervous system
homeobox 2 development [GO:0007417]; collateral sprouting [GO:0048668];

corpus callosum morphogenesis [GO:0021540]; corticospinal
tract morphogenesis [GO:0021957]; developmental
pigmentation [GO:0048066]; embryonic morphogenesis
[GO:0048598]; hippocampus development [GO:0021766];
mammillary axonal complex development [GO:0061373];
melanocyte migration [GO:0097324]; negative regulation of
transcription by RNA polymerase Il [GO:0000122]; neural crest
cell migration [GO:0001755]; neural tube closure [GO:0001843];
positive regulation of axonogenesis [GO:0050772]; positive
regulation of canonical Wnt signaling pathway [GO:0090263];
positive regulation of JUN kinase activity [GO:0043507];
positive regulation of lens fiber cell differentiation
[GO:1902748]; positive regulation of melanin biosynthetic
process [GO:0048023]; positive regulation of melanocyte
differentiation [GO:0045636]; positive regulation of transcription
by RNA polymerase Il [GO:0045944]; positive regulation of
transforming growth factor beta receptor signaling pathway
[GO:0030511]; positive regulation of Wnt signaling pathway
[GO:0030177]; regulation of melanosome organization
[GO:1903056]; regulation of transcription by RNA polymerase |l
[GO:0006357]; somitogenesis [GO:0001756]




Reference list due to particular importance for the area specific functionality belonging
to 27 proteins from Table 1

Pubmed search keywords (hippocampus + “gene name”); publication hits were filtered based on
the following exclusion criteria: (i) data matching another subregion of the hippocampus, such as
the dentate gyrus, and (ii) data analyzing adult neurogenesis (since adult neurogenesis does not

occur in the CA1 region).
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Neurobiol. 2015 Sep;132:81-95. doi: 10.1016/j.pneurobio.2015.07.001. Epub 2015 Jul 18. PMID: 26193487.



Table S3

Functional enrichment analysis with g:Profiler for protein groups exclusively identified in

the CA1 region. GO:MF gene ontology term for molecular function; GO:CC gene ontology for

cellular component; GO:BP gene ontology for biological process; the specific GO term ID is given.

Rich factor is the ratio of differentially expressed protein number annotated in this pathway term

(intersections size) to all protein number annotated (term size). The p-value represents the

probability of the observed intersection plus probabilities of all larger, more extreme intersections.

negative
log10 of
intersection rich adjusted | adjusted
source | term_id term_name size factor p_value p_value |term_size
GO:MF | GO:0005488 | binding 346 0.0214 | 2.80E-15 14.55 16182
catalytic activity; acting on a
GO:MF | GO:0140096 | protein 72 0.0311 | 5.49E-05 4.26 2313
transmembrane receptor
GO:MF | GO:0019199 | protein kinase activity 9 0.1125 | 3.52E-03 2.45 80
GO:MF | GO:0032555 | purine ribonucleotide binding 57 0.0297 | 5.68E-03 2.25 1918
GO:MF | GO:0005198 | structural molecule activity 34 0.0366 | 7.05E-03 2.15 928
GO:MF | GO:0008289 | lipid binding 32 0.0368 | 1.18E-02 1.93 870
GO:CC | GO:0110165 | cellular anatomical entity 405 0.0177 | 2.19E-16 15.66 22824
GO:CC | GO:0030054 | cell junction 86 0.0402 | 1.92E-14 13.72 2140
GO:CC | GO:0045202 | synapse 66 0.0436 | 3.46E-12 11.46 1515
GO:CC | GO:0043005 | neuron projection 64 0.0394 | 8.49E-10 9.07 1626
GO:CC | GO:0036477 | somatodendritic compartment 41 0.0369 | 5.24E-05 4.28 1110
GO:CC | GO:0097447 | dendritic tree 31 0.0390 | 5.76E-04 3.24 795
GO:BP | GO:0032502 | developmental process 174 0.0256 | 1.13E-10 9.95 6802
anatomical structure
GO:BP | GO:0048856 | development 163 0.0263 | 1.15E-10 9.94 6197
GO:BP | GO:0050808 | synapse organization 27 0.0553 | 2.72E-05 4.57 488
regulation of cell
GO:BP | GO:0010646 | communication 94 0.0265 | 1.38E-04 3.86 3547
neuron projection
GO:BP | GO:0048812 | morphogenesis 30 0.0439 | 7.11E-04 3.15 684
GO:BP | GO:0007399 | nervous system development 71 0.0281 | 1.04E-03 2.98 2530




Table S4

IPA information for specific categories
IPA analysis - categories linked to disease and functional annotation were listed by a p-value of

at least p>0,05. The number of participating molecules out of our list is provided.

Categories Diseases or Functions p-value |# Molecules
Annotation

Cell Morphology,Cellular Assembly and | Formation of cellular 1,37E-03 45

Organization,Cellular Function and protrusions

Maintenance

Cellular Development,Cellular Growth | Development of neural cells 3,44E-03 51

and Proliferation,Nervous System
Development and Function,Tissue
Development

Nervous System Development and Abnormal morphology of 4,18E-03 9
Function,Neurological Disease,Organ hippocampus
Morphology,Organismal

Development,Organismal Injury and
Abnormalities

Cell-To-Cell Signaling and Density of synapse 6,32E-03 5
Interaction,Cellular Assembly and
Organization,Nervous System
Development and Function, Tissue

Morphology

Nervous System Development and Development of central 8,92E-03 38
Function nervous system

Cell Morphology,Cellular Assembly and | Dendritic growth/branching 1,06E-02 20

Organization,Cellular
Development,Cellular Function and
Maintenance,Cellular Growth and
Proliferation,Embryonic
Development,Nervous System
Development and Function,Organismal
Development, Tissue Development
Cell Morphology,Cellular Assembly and | Axonogenesis 2,45E-02 14
Organization,Cellular
Development,Cellular Function and
Maintenance,Cellular Growth and
Proliferation,Nervous System
Development and Function,Organismal
Development,Tissue Development
Cell Morphology,Nervous System Morphology of neurites 3,84E-02 16
Development and Function,Tissue
Morphology




Table S5

A LC-MS/MS parameters (data independent mode; quantitative data)

Data independent analyses (DIA)

reversed phase liquid
chromatography

Trap column

Analytical column

Flow rate
column oven temperature

buffer system

gradient

Mass spectrometer
operation mode
electrospray

Full MS

MS scan resolution
AGC target

maximum ion injection time for the
MS scan

Scan range
Spectra data type
dd-MS2
Resolution

MS/MS AGC target

maximum ion injection time for the
MS/MS scans

Spectra data type
selection for MS/MS
isolation window

Fixed first mass
dissociation mode
normalized collision energy

dissociation mode

Ultimate 3000 RSLC (Thermo Scientific)

75 pm inner diameter, packed with 3 ym C18 particles
(Acclaim PepMap100, Thermo Scientific)

75 ym inner diameter, packed with 2.6 um C18
particles (Accucore, 25 cm, Thermo Scientific)

300 nl/min
40°C

binary buffer system consisting of 0.1% acetic acid in
HPLC-grade water (buffer A) and 100% ACN in 0.1%
acetic acid (buffer B)

gradient of buffer B: 2min 2% to 5 %, 8min 5%, 120min
5% to 25%, 5min 25 to 40%, 2 min 40% to 90%, 5 min
90%, 3 min 90% to 2%, 5 min 2%

Q Exactive HF
data-independent

Nanospray Flex lon Source

60,000
5e6
200 ms

333 to 1650 m/z

profile

30,000
3eb6

auto

profile

1

56 windows m/z 13

200

higher energy collisional dissociation (HCD)
stepped, 27.5

HCD



B Spectronaut parameters for peptide/protein identification and intensity extraction

Spectronaut 17.1.221229.55965

Computer Name: AGVOE-SPECTRONA
User Domain Name: AGVOE-SPECTRONA
User Name: spectronaut

Analysis Mode: Ul

Analysis Type: directDIA

Settings Used:

Pulsar Search\Peptides
Toggle N-terminal M:
Min Peptide Length:
Max Peptide Length:
Missed Cleavages:
Digest Type:

Enzymes / Cleavage Rules:
directDIA workflow:
Pulsar Search\Labeling

_Channels:

Channel 1:

Channel 2:

Channel 3:

DIA Analysis\Data Extraction
MS1 Mass Tolerance Strategy:
Correction Factor:

MS2 Mass Tolerance Strategy:
Correction Factor:

Intensity Extraction MS1:
Intensity Extraction MS2:

DIA Analysis\XIC Extraction
XIC IM Extraction Window:
Correction Factor:

XIC RT Extraction Window:
Correction Factor:

Pulsar Search\Modifications

Max Variable Modifications:
Database

Original File:

Select Modifications:

Fixed Modifications::

Variable Modifications: :

DIA Analysis\Calibration
MS1 Mass Tolerance Strategy:
MS2 Mass Tolerance Strategy:
Precision iRT:

True
7
52
2
Specific
Trypsin/P
DirectDIA+(Deep)

False
False
False

Dynamic
1
Dynamic
1
Maximum Intensity
Maximum Intensity

Dynamic
1
Dynamic
1

mouse_uniprot_04 2022.fasta

Carbamidomethyl (C)
Acetyl (Protein N-term), Oxidation (M)

System Default
System Default
True



iIRT <-> RT Regression Type:
Exclude Deamidated Peptides:

MZ Extraction Strategy:

Allow source specific iRT Calibration:
DIA Analysis\Identification
Generate Decoys:

Decoy Limit Strategy:

Library Size Fraction:

Decoy Method:

Preferred Fragment Source:
Machine Learning:

Exclude Duplicate Assays:
Precursor PEP Cutoff:
Protein Qvalue Cutoff (Experiment):
Protein Qvalue Cutoff (Run):
Exclude Single Hit Proteins:
Pvalue Estimator:

Precursor Qvalue Cutoff:
Single Hit Definition:

DIA Analysis\Quantification

Interference Correction:
MS1 Min:

MS2 Min:

Exclude All Multi-Channel Interferences:
Only Identified Peptides:
Protein LFQ Method:
Major (Protein) Grouping:
Minor (Peptide) Grouping:
Minor Group Top N:
Minor Group Quantity:
Major Group Top N:

Min:

Max:

Major Group Quantity:
Quantity MS-Level:
Quantity Type:
Proteotypicity Filter:

Data Filtering:

Fraction:

Imputing Strategy:

Cross Run Normalization:
DIA Analysis\PTM Workflow
PTM Localization:

Probability Cutoff:

PTM Analysis:

Multiplicity:

Local (Non-Linear) Regression
True
Maximum Intensity
True

True
Dynamic
0.1
Mutated
NN Predicted Fragments
Per Run
True
0.2
0.01
0.05
False
Kernel Density Estimator
0.001
By Stripped Sequence

True
2
3
True
True
Automatic
by Protein Group Id
by Stripped Sequence
False
Sum precursor quantity
True
2
3
Mean peptide quantity
MS2
Area

None (set to proteotypic by in-house
analysis R pipeline)
Quvalue sparse
NA
No Imputing
True (local)

True
0.75
True
True



Run Clustering:

PTM Consolidation:

Flanking Region:

DIA Analysis\Workflow

MS2 DeMultiplexing:

Run Limit for directDIA Library:
Method Evaluation:

Profiling Strategy:

Profiling Row Selection:

Qvalue Threshold:

Profiling Target Selection:
Identification Criterion:

Threshold:

Carry-over exact Peak Boundaries:
Unify Peptide Peaks Strategy:

DIA Analysis\Protein Inference

Protein Inference Workflow:
Inference Algorithm:
DIA Analysis\Post Analysis

Calculate Sample Correlation Matrix:
Calculate Explained TIC:
Differential Abundance Grouping:
Smallest Quantitative Unit:

Use All MS-Level Quantities:
Differential Abundance Testing:
Group-Wise Testing Correction:
Run Clustering:

Distance Metric:

Linkage Strategy:

Z-score transformation:

Order Runs by Clustering:

DIA Analysis\Pipeline Mode
Post Analysis Reports:

Scoring Histograms:

Data Completeness Bar Chart:
Run Identifications Bar Chart:
CV Density Line Chart:

CVs Below X Bar Chatrt:
Generate SNE File:

Store lontraces in SNE:
Report Schema:

Reporting Unit:

Pulsar Search\ldentification
Peptide FDR:

Protein Group FDR:

PSM FDR:

False
Sum

Automatic
-1
False
iRT Profiling
Minimum Qvalue Row Selection
0.001
Profile only non-identfied Precursor

Quvalue

0.001

False

Select corresponding Peak

Automatic
IDPicker

True

Quick
Major Group (Quantification Settings)
Precursor lon (Quantification Settings)

False

Paired t-test
False
True
Manhattan Distance
Ward's Method
False
True

True
True
True
True
True
True
False
C_FunGene_complex (Normal)
Across Experiment

0.01
0.01
0.01



Pulsar Search\Tolerances

Tolerance Parameters:

Thermo Orbitrap:

Calibration Search: Dynamic
MS1 Correction Factor: 1
MS2 Correction Factor: 1
Main Search: Dynamic
MS1 Correction Factor: 1
MS2 Correction Factor: 1
_TOF:
Calibration Search: Dynamic
MS1 Correction Factor: 1
MS2 Correction Factor: 1
Main Search: Dynamic
MS1 Correction Factor: 1
MS2 Correction Factor: 1
Thermo lonTrap:
Calibration Search: Dynamic
MS1 Correction Factor: 1
MS2 Correction Factor: 1
Main Search: Dynamic
MS1 Correction Factor: 1
MS2 Correction Factor: 1
Pulsar Search\Workflow
Use DNN Predicted lon Mobility: Auto
Fragment lon Selection Strategy: Intensity Based
In-Silico Generate Missing Channels: False
Pulsar Search\Result Filters
Precursors:
Best N Fragments per Peptide: True
Min: 6
Max: 10
Channel Count: False
Modifications: None
Amino Acids: False
Best N Peptides per Protein Group: False
FASTA Matched: False
Missed Cleavage: False
Peptide Charge: False
Proteotypicity: False
Fragment lons:
m/z : True
Min: 300
Max: 1800
lon Charge: False

lon Loss Type: False



lon Type:

lon AA Length:

N:

Relative Intensity:
Min:

False
True

True



Figure S1

Removal of the mounting medium and tissue sampling.

Glass slides with the embedded sections were removed from the refrigerator and were transferred
into xylene (between 24 — 72 h). Next, the slides were transferred into 96% ethanol for about 1 h
(due the treatment with xylene, some air bubbles might occur (1 a)). Using a razorblade, the
coverslip was gingerly lifted in one corner (1 b). The slide was transferred again for 1 hour in 96%
ethanol. Thereafter, the coverslip was removed (1 ¢). The slide with the sections was transferred
to different ethanol solutions in a descending order (96%, 70%, 50%, 20%; each for about 5 min.
on a shaker). Using a scalpel the desired piece of tissue was cut of the brain section (1 d) and
was transferred into the lid of an Eppendorf tube containing the solution necessary for further

processing (1 e, f). Sampling was continued as described until the region of interest has been

taken from four sections on both hemispheres.

The hippocampus can clearly be identified due to the DAPI counterstaining that visualizes
nuclear DNA (in blue).




Figure S2

Protein intensities of 27 hippocampal proteins.

Gene names of proteins exclusively identified of the CA1 region extracts are provided at the y-

axis. x-axis represents the protein intensities as mean values with SEM (n=9).
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Figure S3
Protein-protein-interaction network of proteins presented in Table 2.
Proteins involved in ,Axon guidance® are labelled in blue and proteins involved in G-beta-

signalling are labeld in red. Furthermore, sodium and calcium channels belong to the network.




Figure S4

IPA networks.
A and B (same name, different molecules included: Graphic representation of the network “Cell

Death and Survival, Neurological Disease, Organismal Injury and Abnormalities”; C: Graphic
representation of the network “Cell Death and Survival, Free Radical Scavenging, Organismal

Injury and Abnormalities”
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