A ropust platform for recombinant production of
animal venom toxin modulators of ion channels

Jose Enrique Gonzalez-Pradal, Alex S Haworth?4, Jacob | Browne!, Samantha C
Salvagel, Anne Ritoux!, Maya Dannawit, Leonard Lee?, Vasiliki Mavridou?, Yin Dong?,

4

4 L T Ewan SJ Smithl, Anthony P Jackson!, Edward Stevens?, Paul S Miller?t

lUniversity of Cambridge, Cambridge, United Kingdom. “Metrion Biosciences,
Cambridge, United Kingdom. 3University of Oxford, Oxford, United Kingdom.

e Determine if Fc-Toxin fusion
Improves recombinant peptide
yield.

Due to their size, structural diversity
and evolutionary selection, toxins are
vital for ion channel drug discovery
efforts; often serving as exploratory
compounds and lead molecules.
Recombinant  production  would
enable faster SAR campaigns of
toxins and enable the production of
toxin libraries for screening.

Toxins are unable to be produced

 Characterise the potency of the
Fc-Toxin peptides at their
endogenous ion channel
targets.

« Determine if the Fc domain can

recombinantly due to ‘disulfide ) be used for ion channel
scrambling’ resulting in peptides with - AgHj):  VKDGYIVDDVVCTYFCGRNAYCNEEC TKLKGESGYCQWASPYGNACYCYKLPDHVRTKGPGRCH staining in cells expressing the
poor stability and solubility. toxin’s ion channel target.

By attaching an Fc protein as a
carrier protein!, we aim to improve
the recombinant yield and improve in

vivo pharmacokinetic stability and ProTxll: YCQKWMWTCDSERKC CEGMVCRLW CKKKLW
functionality.

aCBTx: IRCFITPDITSKDCPNGHVCYTKTWCDAFCSIRGKRVDLGCAATCPTVKTGVDIQTCSTDNCNPFPTRKRP

METHODOLOGY

Fc-toxin construct design —————— Recombinant production —— Affinity purification
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RESULTS

1. FcMov-fusion enabled high-yield toxin production 2. Fc-Snake toxins retain significant potency
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Figure 1. The total protein yields per mL of transfected cells was determined (W'Itg Ieresses Figure 2. Dose-dependent inhibition by synthetic and FcBiv (A) or FcMov (B) aBgTx and

by nanodrop spectrophotometry. A) Individual yields of all toxins. B) Yield by yleld.) aCBTX snake toxins on fura-2 fluorescept S|gn_ql generated from the action of 10 yM

species of origin. acetylcholine on nAChR-evoked Ca2+ flux in modified TE671 cells.

3. Fc-ProTxll more effective than commercial fluorescent toxin for staining

A Alexa-568 DAPI Merge B Figure 3. HEK293 cells stably expressing S
1 hNav1.7 hNa,1.73 or HEK293T cells (NC) were ummary
Bl NC Incubated with FcProTxIll (10 pM) or
N
- 1007 ** .A“O‘gStSd PrO_TtE”“ F(g'l_Tlu “'V')'d Ce”i . Fc-Toxin fusion enabled the high-yield
g 5 754 8 e a(lje ¥V'. . C.trl;o X t u?_ Ifelrwen production of almost all of the 13 toxins
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= . . roduction of the toxins without it.
0 . o o ns anti-Goat Fc (Alexa 568) before fixing and P
£ o | mounting. (A) FcProTxll samples were « Only a small loss of potency was
c 00 ? B-&- |ma_ged using confocal microscopy. (B) 150 observed for the Fc-Snake toxins.
L )5 regions of interest were selected across at
e O least 3 images and the mean grey value :
O 50 o (intensity) J being extracte% y The . Thg Fc domain was succ_essfully used to
Z | N N back 9 o+ y ' h stain cells, demonstrating the added
«0/\+ «0/\+ alc grol;mf Wasf_ eln remove rotmk ©s€ functionality provided by the Fc-domain.
o*\Q @%Q valtes, DEIOTE a fihat average was taxen. This could be used in vivo to measure
«© ?;cxo toxin plasma concentrations via ELISA.
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