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Esters in ADC linkers:

Optimization of stability and lysosomal cleavage

Kelsey A. Watts, Samantha R. Benjamin, Courtney P. Jackson, Brittany Brems, Siteng Fang, Tchilabolo Alayi, Yetrib Hathout, and L. Nathan Tumey

Abstract . .
Antibody drug conjugates (ADCs) present a unique opportunity to increase the safety of highly toxic drugs by utilizing the specificity of Sim ple Esters are Not Cleaved U pon L_VS osomal U pta ke PrOtQOI_thcaI I_V Cleavable Esters to Release Alcohols
antibodies to obtain targeted delivery of potent drugs to specific tissues. Classically, this is achieved by linking an amine-containing payload to
an antibody using the well-studied mcValCitPABC linker. Yet, there are surprisingly few technologies for attaching alcohol containing payloads to ADC Synthesis Light chain Heavy chain Conce Dt Attem pts
an antibody. Theoretically, the simplest way to do this would be through an ester linkage. However, very little is known about the lysosomal and o o 23038 0 -
plasma stability of ester linkages on ADCs. Herein, we describe a number of experiments to evaluate this stability in both human/mouse plasma OJ’\/\,\/D 0 0* (HN , . )k
and in lysosomes. Furthermore, we describe the design of a peptide-linked ester that is rapidly cleaved in the lysosome. Frow eociouap o -~ © 23622 Q NG — V¥ HO
The stability of ester linked payloads was evaluated by examining an anti-Her2 antibody bound to an ester linked dexamethasone "";O R G’ """ ~Spacer \* —X > "W s Cyclizes prematurely (top)
payload. In the presence of lysosomes, the ester remained intact while the antibody backbone was proteolytically degraded. Upon incubation ‘ Callr ‘e " T84 | ’ o o [ e (bottom)
with SKBR3 cells, the major product released from the ADC was an ester-containing metabolite, cys-mc-Dex, thus confirming the lysosomal ! (dexamethasene 2 (me_dsx') 49068 P )
stability of this linkage in a cell-based system. Having demonstrated that simple esters are stable upon lysosomal uptake,we next undertook the A | 40854 Q o (0 2y K))A'
design of a novel linker that undergoes immolation resulting in spontaneous ester-cleavage. In a model system designed to release roes % é N - N
dexamethasone, we have shown that this linker is rapidly cleaved by cathepsin B, thus resulting in the release of free dexamethasone. 2 Payioad o 5* *‘S s 586 et ””/) b 5 6
Furthermore, we show that the ester is stable in mouse plasma and only cleaved upon lysosomal uptake. With this research we hope to further - 50242 o o . 0 _
our knowledge of ester linkages in ADCs as well as to develop a feasible way to release an unmodified alcohol-containing drug into a chosen L - / 5 N 0 Y _‘g . S Cyclizes spontaneously at pH 7.4
cell type via a lysosomally-induced ester linkage. e 4 T HZN\)LNQ C}-N\/\
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1. Can we make a linker that couples via an ester in order to deliver alcohol containing payloads? STATE UNIVERSITY OF NEW YORK
2. Isthe drug delivered to the cell and does it work? The stability of the ester containing ADCs is dependent on the site at which it is conjugated.
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