Thiol-reactivity: A small molecule approach to identifying proteinsinvolved in regulating the
calcium sensing steps of native membrane fusion

K.L. Furber! and J.R. Coorssen,? Physiology & Pharmacology, Faculty of Medicine, University of Calgary,
Calgary, AB T2N 4N1, Canada and Molecular Physiology, School of Medicine, University of Western Sydney,
Campbelltown, NSW 1797, Australia.

In specialized cells, fusion of secretossicles with the plasma membrane enables release of biologically
active nolecules; this process is tightlygdated by intracellular G4 Howevae, the identity of critical proteins
involved in C&* sensing and triggering of nedi membrane fusion remain specwati Unlike aher types of
secretory vesicles, isolated cortical vesicles (CV) from unfertilized urchin eggs remain fully primed and fusion-
ready preiding a stage-specific preparation to quantighfiassess the nas, Ca?*-triggered fusion mechanism
(Zimmerberget al., 2000). Thiol-reactivity offers an unbiased approach in studying proteirdvéd in
c&*-triggered membrane fusion. Furthermore, alkylating reagents are highlyveefectand bind irreversibly
to, cysteine residues, providing important information about function while also tagging the pretueslin

Previous work indicates that multiple thiol sites differentially regulate the ability of CV to fuse as well as
the eficiency of fusion (.e. C&* sensitvity and kinetics) (FurbeBrandman & Coorssen, 2009; Furb@ean &
Coorssen, 2010). lodoacetamides and bimanesstha unigue ability to access avabthiol site that potentiates
the efficieng of fusion, presumably by altering the Meensing mechanism (Figure).

This may be due to a direct effect on &Qainding protein
o activity curve or disruption of a regulatory interaction in the fusion
g compl, yet delineating thexact nature of this mechanism
?/i % first requires identification of the protein(s) beingyéding.
@ Initial studies coupling Lucifer yell@ iodoacetamide
. / treatment with 2-dimensional electrophoresis of CV
i’ : @ membranes kealed that numerous proteins become labeled
/¥ : (Furber Dean & Coorssen, 2010). Thusyve®l stratgies
é/ §:Ez:;freorlve“owiodoacmmideha/e keen employed to better focus on the labeled spots
&wm/g/ | ¥ Monobromobimane pertinent to mechanism: (i) comparison of labeling across
: 4 Dibromobimane multiple reagents and concentrations; (ii) prefractionation of
! 10 1 o000 cholesterol-enriched membranes to isolate proteins
[Me™];.., (uM) . , L i
preferentially located at/near the fusion site; and (iii) third-
dimension electrophoretic separations for invpdoresolution.

Labeled proteins thus far identified include aiety of metabolic enzymesystosleletal components
(actin and tubulin), and geral isoforms of Rab GTdses. Both theystosleleton and Rab proteinsveadefined
roles in vesicle mobility and triaéking, but these data raise the possibilityyth@ay also act in later stages of
exocytosis to regulate Casensitvity and kinetics of secretion. Pharmacological experiments ugtogkeletal
(de)stabilizing reagents in the stage-specific CV preparation rule out a direct role for actin (Hibbert, Butt &
Coorssen, 2006) and tubulin (Furbetral., unpublished) in the Ca-triggering steps of membrane fusion.
Nonetheless, there is evidence indicating a role yaysteletal components in fusion pore expansion and thus
the kinetics of the release process (Berbegtaad., 2009; Doreian, Fulop & Smith, 2008; Lariraal., 2007;
Miklavc et al., 2009). W& ae currently focusing on Rab proteins as prime candidatel/ed in the rgulation
of fusion eficiengy, perhaps reminiscent of the synergistifeets between G4 (Cp) and GTP (G) on scretion
in other cell types (Coorssen, Davidson & Haslam, 1990; Howell, Cockcroft & Gomperts, 1987).

Berberian K, Torres AJ, Fang Q, Kisler K & Lindau M (2008)rnal of Neuroscience, 29, 863-870.

Coorssen JR, Davidson MM & Haslam RJ (1968l Regulation, 1, 1027-1041.

Doreian BW Fulop TG & Smith CB (2008Journal of Neuroscience, 28, 4470-4478.

Furber KL, Brandman DM & Coorssen JR (2008)yrnal of Chemical Biology, 2, 27-37.

Furber KL, Dean KT & Coorssen JR (2010J)inical and Experimental Pharmacology and Physiology, 37,
208-217.

Hibbert JE, Butt RH & Coorssen JR (200B)ernational Journal of Biochemistry and Cell Biology, 38,
461-471.

Howell TW, Cockcroft S & Gomperts BD (198dpurnal of Cell Biology, 105, 191-197.

Larina O, Bhat PPRickett JA, Launikonis BS, Shah A, KrugerAjEdwardson JM & Thorn P (200R)olecular
Biology of the Cell, 18, 3502-3511.

Miklavc B Wittekindt OH, Felder E & Dietl P (200#nnals of the New York Academy of Science, 1152, 43-52.

Zimmerbeg J, Bank PS, Kolosea I, Cho MS, Tahara M, & Coorssen JR (20@)chimie, 82, 303-314.

3
=3

=N
=]

Sr** activity curve /

'S
=

: *?.9‘

Fusion (% Control)

I~
S

<

Proceedings of the Australian Physiological Society http: //imww.aups.org.au/Proceedings/41/40P



