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Gene Protein description S3/control

VAV1 guanine nucleotide exchange factor VAV 2

PLD1 phospholipase D1/2 2
GRIA4 glutamate receptor 4 18
GRIA1 glutamate receptor 1 18
RAP1A Ras-related protein 15
GRIA2 glutamate receptor 2 15
PPP1CC serine/threonine-protein phosphatase PP1 catalytic subunit 1.3
ADCY1 adenylate cyclase 1 14
ATP1B3 sodium/potassium-transporting ATPase subunit beta 14
RAC1 Ras-related C3 botulinum toxin substrate 1 1.8
ACOX1 acyl-CoA oxidase 13
CAMK2D calcium/calmodulin-dependent protein kinase (CaM kinase) I1 0.7
CAMK2B calcium/calmodulin-dependent protein kinase (CaM kinase) 11 14
ATP2B4 P-type Ca2+ transporter type 2B 0.5
SOX9 transcription factor SOX9 0.6
HTR4 5-hydroxytryptamine receptor 4 0.6
SST Somatostatin 0.6
PLD2 phospholipase D1/2 15
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Gene Protein description S5/control
ORAI1 Ca2+ release-activated Ca2+ channel protein 1 3
ATP1B3 Na+/K+ transporting ATPase 3 2
GRIA4 glutamate receptor 4 24
GRIAL glutamate receptor 1 25
VAV1 guanine nucleotide exchange factor VAV 2
GRIA2 glutamate receptor 2 24
ATP2B3 P-type Ca2+ transporter 2B 18
PPP1R1B protein phosphatase 1 regulatory 1B 1.8
PLD1 phospholipase D1/2 18
ACOX1 acyl-CoA oxidase 1.8
ADCYAP1R1 pituitary adenylate cyclase-activating polypeptide type I receptor 17
ADCY5 adenylate cyclase 5 1.7
ATP1B4 sodium/potassium-transporting ATPase f8 1.7
ATP1B2 sodium/potassium-transporting ATPase f8 1.6
GRIN2A glutamate receptor ionotropic, NMDA 2A 15
ATP2B2 P-type Ca2+ transporter 2B 15
GRIN2B glutamate receptor ionotropic, NMDA 2B 15
RAC1 Ras-related C3 botulinum toxin substrate 1 1.6
ADCY9 adenylate cyclase 9 15
ATP1A2 sodium/potassium-transporting ATPase o 16
ATP1B1 sodium/potassium-transporting ATPase 3 18
BDNF brain-derived neurotrophic factor 1.7
SLCY9A1 solute carrier family 9 (sodium/hydrogen exchanger) 15
GABBR1 GABA type B receptor 15
GABBR?2 GABA type B receptor 14
ATP1Al Na+/K+-transporting ATPase o 14
RAP1A Ras-related protein Rap-1A 15
ADORA1 adenosine receptor Al 1.6
R-Ras Ras-related protein 1.3
ATP1A3 Na+/K+-transporting ATPase o 15
GNAI3 guanine nucleotide-binding protein G(i) a 14
GRIN1 glutamate receptor ionotropic, NMDA 1 1.8
SST Somatostatin 0.5
NFKB1 nuclear factor NF-kappa-B p105 subunit 0.7
CAMK2B calcium/calmodulin-dependent protein kinase (CaM kinase) 11 1.6
SOX9 transcription factor SOX9 0.7
PLD2 phospholipase D1/2 1.8
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Gene Protein description S5/S3

ATP2B4 P-type Ca2+ transporter 2B 25
ORAI1 calcium release-activated calcium channel protein 1 2.3
HTR4 5-hydroxytryptamine receptor 4 2.3
ADCYAP1 pituitary adenylate cyclase-activating polypeptide 2.1
ATP1B1 sodium/potassium-transporting ATPase B 2.2

PPP1R1B protein phosphatase 1 regulatory 1B 2

ATP1B4 sodium/potassium-transporting ATPasef 2

ATP1B2 sodium/potassium-transporting ATPase B 2
GRIN1 glutamate receptor ionotropic, NMDA 1 18
ATP2B3 P-type Ca2+ transporter 2B 1.8
PLD2 phospholipase D1/2 17
ADCYAP1R1 pituitary adenylate cyclase-activating polypeptide type | receptor 15
BDNF brain-derived neurotrophic factor 18
GRIN2B glutamate receptor ionotropic, NMDA 2B 15
ATP1B3 sodium/potassium-transporting ATPase f3 18
GRIA2 glutamate receptor 2 1.8
ADCY9 adenylate cyclase 9 15
ATP1AZ sodium/potassium-transporting ATPase o 1.6
ATPIA3 sodium/potassium-transporting ATPase o 15
NFKB1 nuclear factor NF-kappa-B p105 subunit 0.6
SST Somatostatin 0.5
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Abstract

Epilepsy is a chronic neurological disorder that lacks an effective
treatment, and most patients do not respond to existing medications. Due to the
lack of a molecular mechanism of epilepsy and the incomplete understanding
of proteins that are involved that epilepsy is largely unknown. Therefore, it is
important to identify and control the epileptic process so that relevant and
effective drug treatments can be administered. This study used the electrical
kindling method and the proteomics shotgun technique to analyze the
proteomes of rats during epileptogenesis. The analysis of system biology data
determined that the cAMP signaling pathway is involved in epilepsy, as well
as changes in the expression of proteins that are upstream and downstream of
this secondary messenger in the stages of electrical kindling was observed.
There was a significant decrease in expression of somatostatin neuropeptide
from upstream proteins and an increase in expression of phospholipase D2 and
AMPA glutamate receptor type 2 from downstream proteins during epilepsy.
Taking advantage of these data, we can consider a new method to identify the
mechanism of epilepsy and introduce new drug targets by identifying changes
in the expression of cCAMP signaling pathway proteins and their roles in the
epilepsy process.
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