SUPPLEMENTARY MATERIAL
Supplementary table 1  Anionic structures in cell membranes.
	Membrane structure
	Anionic molecule (charge)
	Anionic moiety

	Phospholipids
	PA (-1), PS (-1), PI (-1), PIP1 (-2), PIP2 (-3), PIP3 (-4), cardiolipin (-2)
	Phosphate

	Proteoglycans; HSPG, CSPG, DSPG, KSPG
	HS (-3), CS (-2), DS (-1), KS (-1)
	Sulphate

	Glycoproteins
	Sialic acid (-1)
	Carboxylate

	Glycosphingolipids
	Sialic acid (-1)
	Carboxylate

	Proteins/Receptors
	Aspartate (-1), glutamate (-1)
	Carboxylate


HSPG - heparin sulphate proteoglycans; CSPG - chondroitin sulphate proteoglycans; DSPG - dermatan sulphate proteoglycans; KSPG - keratin sulphate proteoglycans; HS - heparin sulphate disaccharide subunit; CS - chondroitin sulphate disaccharide subunit; DS - dermatan sulphate disaccharide subunit; KS - keratin sulphate disaccharide subunit; PA - Phosphatidic acid; PS – Phosphatidylserine; PI - Phosphatidylinositol; PIP - Phosphatidylinositol phosphate; PIP2 - Phosphatidylinositol bisphosphate; PIP3 - Phosphatidylinositol trisphosphate.  

Supplementary table 2  CARPs interfering with ion channel and non-ion channel receptor function or cell surface levels.
	Peptide name
	Peptide sequence 
	Receptor and effect on receptor
	Cell model
	Reference

	Protamine
	PRRRRSSSRPVRRRRRPRVSRRRRRRGGRRRR
	1. PDGF receptor; blocked PDGF binding to receptor. 2. C5a receptor (CD88); Antagonised C5a binding. 3. Apelin receptor; antagonises apelin binding and signalling. 4. Glutamate receptors; reduced glutamic acid induced calcium influx
	1. Mouse 3T3 cells. 2. Leukocytes. 3. U2OS cell expressing apelin receptor. 4. Cortical neuronal cultures
	(16, 329, 335, 376)

	XIP
	RRLLFYKYVYKRYRAGKQRG
	NCX1; reduced activity
	Heart cells 
	(373)

	ALX40-4C
	Ac-rrrrrrrrr-NH2
	1. CXCR4; reduced HIV cell infection; 2. Apelin receptor; block ligand-induced apelin receptor internalisation 
	1. T-cells; 2. 293 expressing apelin receptor
	(334, 367)

	CARPs 2 to 6 mers 
	RR-NH2, RW-NH2, RRR-NH2, RRRRRR-NH2, RRRCRW-NH2, RCRCWW-NH2, RYYRRW-NH2
	NMDAR (NR1-NR2a) and/or AMPAR (GluR1); reduced receptor-evoked ionic currents
	Xenopus oocytes expressing NMDA or AMPA receptors
	(1)

	CARP 6-mers
	RRRRWW-NH2, RRWWIR-NH2, RYYRRW-NH2
	VR-1 (TRPV1); reduced activity
	Xenopus oocytes the expressing VR-1 receptor and DRG neuronal cultures
	(2, 209)

	Dynorphin A 1-17, 

Dynorphin A 2-13, 

Dynorphin A 1-10
	YGGFLRRIRPKLKWDNQ-NH2, GGFLRRIRPKLK-NH2, 

YGGFLRRIRP-NH2
	VR-1 (TRPV1); reduced activity
	Xenopus oocytes the expressing VR-1 receptor
	(2)

	dRK6
	rrkrrr
	VEGFR; reduced VEGF-induced production of TNF-α and IL-6
	Mononuclear cells
	(321)

	TAT, 

Penetratin, 

R9
	YGRKKRRQRRRG, RQIKIWFQNRRMKWKK, RRRRRRRRR
	TNFR, EGFR; reduced cell surface levels
	HeLa cell cultures
	(229)

	TAT-JNKI-1D
	tdqsrpvqpflnlttprkprpp-rrrqrrkkrG-NH2
	Amyloid precursor protein; reduced cell surface levels 
	Cortical neuronal cultures 
	(418)

	PACAP38, 

PACAP6-38
	HSDGIFTDSYSRYRKQMAVKKYLAAVLGKRYKQRVKNK-NH2,

FTDSYSRYRKQMAVKKYLAAVLGKRYKQRVKNK-NH2
	TRPV1; blocked capsaicin-evoked and electrically evoked neuropeptide release
	Sensory nerve terminal and cytotrophoblast cells
	(183)

	TAT-NR2B9c
	TAT- KLSSIESDV
	NMDAR; reduced NR1 subunit cell surface levels
	Striatal neuronal cultures
	(384)

	TAT-H11
	TAT-TDRLFMNSIWPG
	SR-A; inhibited binding and uptake of acetylated low-density lipoprotein and lipid accumulation 
	THP-1 monocytic leukemia cell macrophages
	(372)

	TAT-STEP46
	TAT-GLQERRGSNVSLTLDM
	NMDAR: reduced NR2B and NR1 subunit cell surface levels
	Cortical slices, cortical neuronal cultures
	(147)

	Tat-D2LIL3-29-2
	TAT-MKSNGSFPVNRRRMD
	D1 and D2 receptors; blocked activation induced calcium release
	HEK cells expressing D1 and D2 receptors
	(112)

	Tat-Src (40-58)
	TAT-PASADGHRGPSAAFVPPAA
	NMDAR; reduced NR2B subunit cell surface levels
	Amygdala neuronal cultures
	(423)

	TAT-NR2Bct
	TAT-NRRRNSKLQHKKY
	NMDAR; reduced NMDA calcium influx
	Cortical neuronal cultures
	(111)

	TAT-21-40
	TAT-RIPLSKREGIKWQRPRFTRQ
	NMDAR; reduced NR1 subunit cell surface levels and NMDA receptor currents
	Hippocampal neuronal cultures
	(156)

	TAT-CBD3
	TAT-ARSRLAELRGVPRGL
	1. NMDAR; reduced neuronal cell surface levels, calcium influx and eEPSCs. 2. CaV2.2; reduced cell surface levels, eEPSCs and calcium currents 3. NCX3; reduced cell surface levels
	1. Cortical neuronal cultures. 2. CAD neuronal cell line, mouse spinal cord slices, DRG neurons. 3. Hippocampal neuronal cultures
	(100, 101, 433)

	TAT-L1, 

TAT-ct-dis
	TAT-YLEWIFKAEEVMLAE,
TAT-NSSFPSIHCSSSWSEE
	CaV2.2; reduced potassium induced intracellular calcium influx 
	DRG neuronal cultures
	(381)

	Myr-tat-CBD3


	TAT-ARSRLAELRGVPRGL
	CaV2.2; reduced cell surface levels and calcium influx and currents
	DRG neuronal cultures
	(406)

	TAT-3.2-III-IV
	TAT-EARRREEKRLRRLERRRRKAQ
	CaV3.2; reduced calcium influx and protein levels
	DRG neuronal cultures and tissue
	(144)

	TAT-T406
	TAT-IAYSSSETPNRHDML
	TRPV1; reduced cell surface levels and function
	DRG neuronal cultures and HEK cells expressing TRPV1
	(155)

	R9-CBD3
	R9-ARSRLAELRGVPRGL
	NMDAR; reduced glutamate and NMDA calcium influx
	Cortical neuronal cultures
	(105)

	TAT-D1Rc
	TAT-LVYLIPHAVGSSEDLKREEAG
GIPKPLEKL
	NMDAR; reduced NR1 subunit membrane levels
	Membrane fraction from striatal tissue
	(374)

	R9D, R15, 

R18, 

TAT, 

TAT-NR2B9c, 

TAT-JNKI-1, PYC36-TAT, BEN1079, R12W8a
	rrrrrrrrr-NH2, RRRRRRRRRRRRRRR, RRRRRRRRRRRRRRRRRR, 
Ac-GRKKRRQRRRG-NH2, 
TAT-KLSSIESDV, 
TAT-PPRPKRPTTLNLFPQVPRSQDT, TAT-GGLQGRRRQGYQSIKP-NH2, RCGRASRCRVRWMRRRRI, WWRRRRWWRRRRWWRRRRWW
	Glutamate receptors; reduced glutamic acid induced calcium influx
	Cortical neuronal cultures
	(15, 16)

	TAT-4BB
	TAT-LHYRDFIPGVAIAA
	TLR; reduced TLR induced calcium influx and excitability 
	DRG neuronal cultures
	(396)

	R9-CBD3-A6K
	R9-ARSRLKELRGVPRGL
	CaV2.2; reduced cell surface levels and calcium influx and currents
	DRG neuronal cultures
	(443)

	RRNY
	RRNYRRNY
	Cx43 hemichannels; inhibited plasma membrane Cx43 currents and mitochondria Cx43 calcium influx
	HeLa cell cultures, cardiac mitochondria 
	(439)

	R12, 

TAT-NR2B9c
	RRRRRRRRRRRR, 

TAT-KLSSIESDV
	NMDAR; reduce NR2B subunit cell surface levels
	Cortical neuronal cultures
	(228)

	t-CNRP1
	TAT-HVTEGSGRYIPRKPF
	CaV2.2; reduced cell surface levels and calcium influx
	DRG neuronal cultures
	(417)

	TAT-C1aB
	TAT-HLSPNKWKW
	KV2.1; suppressed potassium currents
	CHO cells
	(157)

	t-CSM
	TAT-GKMDENQ
	NaV1.7; reduced sodium currents and sodium influx
	CAD cells, DRG neuronal cultures
	(429)

	TAT-GAP19
	TAT-KQIEIKKFK
	Cx43 hemichannels; reduced Cx43 hemichannel opening
	Astrocytes in brain slices
	(378)

	TDP-r8
	YrFG-rrrrrrrr-G
	NMDAR; binding of peptide to NMDA receptor
	Simulated molecular docking studies
	(161)

	W2R4, R6, R8, R16
	WWRRRR, RRRRRR, RRRRRRRR,

RRRRRRRRRRRRRRRR
	nAChR; inhibited muscle-type nACh receptor currents
	Xenopus oocytes and Neuro2a cells expressing different nAChRs
	(388)


At the N-terminus, Ac indicates acetyl and at the C-terminus NH2 indicates amide. Lower case single letter code indicates D-isoform of the amino acid. R9 = RRRRRRRRR. TAT = YGRKKRRQRRR or RKKRRQRRR. AMPAR - α-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid receptor; CAD - Catecholamine A differentiated; CaV2.2 - N-type voltage-gated calcium channel; CaV3.2 - T-type voltage-gated calcium channel; CX43 - Connexin 43; CXCR-4 - C-X-C chemokine receptor type 4; D1 and D2 - Dopamine receptors; DRG - rat dorsal root ganglion; EGFR - Epidermal growth factor receptor; eEPSCs - Evoked excitatory postsynaptic currents; GluR1 - α-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid receptor; HIV - human immunodeficiency virus; IL-6 - Interleukin-6; KV2.1 - Voltage-gated potassium channel; NaV1.7; Voltage-gated sodium channel; Myr - N-myristoyl; NCX - sodium-calcium exchanger; nAChR -nicotinic acetylcholine receptor; NMDAR - N-methyl-D-aspartate receptor; PDGF - Platelet-derived growth factor; SR-A - Class A scavenger receptor; TRVP1 - transient receptor potential cation channel subfamily V member 1; TNF-α - Tumor necrosis factor-α; TNFR - Tumor necrosis factor-α receptor; TLR - Toll-like receptors; VEGFR - Vascular endothelial growth factor receptor; VR-1 - vanilloid receptor 1. 

Supplementary table 3  Guanidine moiety containing agents with neuroprotective or neuroactive properties.
	Agent 
	Physiological charge
	Neuronal injury model
	References

	Substituted guanidine derivatives
	+1
	Excitotoxicity, stroke
	(232, 233, 410)

	Metformin
	+2
	Excitotoxicity, AD, PD, GCI, stroke, SCI, HIE, TBI, ICH, pain 
	(370, 388, 390, 391, 395, 397, 441, 442, 432)

	Phenformin
	+2
	Excitotoxicity
	(408)

	Aminoguanidine
	+1
	Stroke, AD, PD HIE, pain
	(399, 412, 414, 428, 431)

	Agmatine
	+2
	Excitotoxicity, stroke, GCI, SCI, TBI, HIE, pain
	(383, 394, 398, 404, 407)

	Creatine
	0
	Excitotoxicity, stroke, GCI, AD, HD, PD, ALS, SCI, TBI, HIE 
	(380, 387, 392, 400, 403, 405, 420, 430, 436-438)

	2-iminobiotin (cyclic guanidine)
	0
	HIE
	(382, 419, 440)

	Amiloride
	0
	Stroke, PD, MS, SCI, pain
	(371, 393, 411, 426, 427)

	L-NAME 
	+2
	Excitotoxicity, stroke, GCI, HIE, SCI, TBI
	(375, 386, 409, 413, 416, 422, 434)

	L-NNA
	0
	Excitotoxicity, HIE, stroke
	(361, 401, 424)

	L-arginine
	+1
	Stroke, SCI
	(379, 385, 402, 425)

	Tetrodotoxin
	+1
	GCI, OGD
	(377, 435)


L-NAME - Nω-Nitro-L-arginine methyl ester hydrochloride or N(G)-Nitro-L-arginine methyl ester; L-NNA - Nω-Nitro-L-arginine or N(G)-Nitro-L-arginine; AD - Alzheimer's disease; ALS - amyotrophic lateral sclerosis; EAE - Experimental autoimmune encephalomyelitis; GCI - global cerebral ischaemia; HIE - hypoxia-ischaemia encephalopathy; HD – Huntington’s disease; ICH - intracerebral haemorrhage; MS – multiple sclerosis; PD - Parkinson’s disease; SCI - spinal cord injury; stroke - ischaemic stroke; TBI - traumatic brain injury. Physiological charge - as reported by Drugbank (https://www.drugbank.ca/).
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