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A direct and irreversible Cys-selective bioconjugation
is reported using simple carbonylacrylic reagents. The
conjugates are fully stable when exposed to GSH and
plasma, and retain their function, as evidenced by the
selective imaging of apoptotic and high expression
her2+ cells. The direct chemoselective and
irreversible Cys-conjugation technology disclosed
herein will find significant use for the preparation of
imaging and therapeutic conjugates for in vivo
purposes.

CONCLUSIONS

Functionalized	bioconjugates - fluorescent	labeling Construction	of	homogenous	and	functional	antibody-conjugates

Chemoselective and	equimolar	bioconjugation of	trastuzumab using	2c and	7.
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2c	for	optimal	protein	functionalization

Complete	Cys-chemoselectivity

Cysteine	selective	labeling
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Fluorescence images of non-apoptotic (A) and apoptotic (B) HEK293 cells after labelling with 7. Blocking studies (C) were
performed by pre-incubation of apoptotic cells with a 25x excess of non-fluorescent Annexin V before incubation with the
fluorescent probe 7. (D) Apoptotic cells appear green with the FITC filter, while the nuclei are stained blue with the Hoechst dye
(S.D., standard deviation; M.F.I., mean fluorescence intensity; a.u., arbitrary units).
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• Cys selective
• Mild	conditions	(pH	8.0)
• Rapid	kinetics
• Stoichiometric	amounts	
• Low	concentration	(10	!M)
• Easy	synthesis	of	reagents
• Stable	products

Human	plasma	or	GSH
48	h	at	37	oC

No	detectable	
degradation	of	protein	

conjugate

MS/MS	spectrum	of	the	m/z 526.75	doubly	charged	ion	of	the	tryptic	peptide	
YPYCELGGK,	containing	the	modification	at	the	Cys residue	of	C2Am–2c.
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THIS	WORK

Analysis	of	specificity	of	the	Trastuzumab-7	towards	
her2/c-erb-2	by	flow-cytometry.

ESI–MS	spectra	of	the	light-chain	of	Trastuzumab before	and	
after	conjugation	with	2c.

Binding	activity	data	for	native	trastuzumab and	
Trastuzumab-7	obtained	by	ELISA.

Kinetic assay for the stability of chromogenic thiol adducts 5 and 6 at physiological
pH. The absorbance of 5 at 410nm is constant over time, indicating no release of 4-
nitrophenolate. In contrast, for 6, a steady increase in absorbance over time was
observed.

Bernardes et	al.	Nature	Commun. 2016,	DOI:	10.1038/ncomms13128	


