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Motivation and Objective

Reactive building block conjugation
Conventional SMCC-based antibody conjugation often leaves

unreacted or crosslinked linker residues, as seen in the FDA- 9 o owPinglresn o boprtecton o Thiophosgen 0
. . H H H reaction
approved ADC Kadcyla®, leading to structural heterogeneity, Do e e D A e s
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incomplete reactions, and reduced reproducibility.?
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To address these challenges, we developed a direct, . T o HN. 0 HN. 0 HN. 0
single-step isothiocyanate-based conjugation approach ( é 5 é é
that allows stochastic attachment of peptides or o HN.__O NH, N
chelator-peptides to antibodies. This streamlined. > ° I
method enhances uniformity and stability while
Figure 1 Amino acid building block 1 for incorporation (in SPPS) and
conversion. The building block is first coupled to the resin, then the
remaining peptide synthesis is performed, and the peptide is

minimizing structural alterations and simplifying
deprotected and cleaved. In the final step of the process, the

radioimmunoconjugate synthesis.
isothiocyanate is formed through a reaction with thiophosgene.
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Results

Characterization of SMICC APCs Characterization of NCS APCs
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a R The isothiocyanate-based approach
allows direct, single-step coupling of
A DOTA-NCS-peptides to antibodies
under mild basic conditions (pH 9,
Z Il Ig/ll\jésc sé)pect(;ometrlc chari.cge(rjlzatlorl.(;)f 100 24 h). In contrast to the multi-step
-base antibody-peptide SMCC PSR
method, purification involves
| | conjul.gates (AZCS) r.evc?]fled mcompcllete only one ultrafiltration step, resulting
I step1 Coupling and  signiticant  product in reproducible conjugation
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" e " " o heterogefne;cy.l Desp:le t?e ushe of anl %- efficiency across experiments. Mass
Mass (kDa) excess of t IQ -pe!Otl € ad tf?r the Initia | showed distinct and well-resolved
100 SMCC dconjugatmn (Figure ' ?(a)o’I | peaks for each peptide-to-antibody
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b enn | UNPEACTE or Crossiinke ratio, confirming  uniform
malet|m|docapr.oyl (MCC) . residues — JL 1 T T N L O N conjugation without side reactions
e, 142 144 146 148 150 152 154 156 : : : .
persisted, I.eadmg to several minor peaks Mass (kDa) or residual linker species (Figure
N | 1 ot?served in the .de.con.voluted spec.tra 4). The resulting conjugates
" ) (Flgure Zb)' .Opt|rr.1|zat|.on of _ reac’Flon Figure 4 Multi-charged m/z profiles (right corner) displayed high structural
| L ' pa(rjamet?crs, mcludmgl ||;cubat|c7n Tlrr;]e and.dectom;o'lfteq Spedcml‘m OfINfS'pep_tt':eémAg integrity and uniform modification,
and purification, resulted in only slight conjugate foflowing deglycosylation with Rapl ot :
| S : P .' : : Y g. PNGase F. Colors indicate the different PAR prO\”dmg a reliable platform for
I, step2 improvements in peptide-antibody ratio assignment (0-5). subsequent radiolabelling.34
142 144 146 148 150 and reprOdUCibility. Additional
Mass (kDa) . . .
experiments  with  N-acetylcysteine
o confirmed that most MCC groups anjugatign steps
C eum | became  chemically  inactive, likely 3
through intra- and inter-molecular
1“" crosslinking rather than hydrolysis.'? T o ton 2
. } Tfle subsequent DQTA couplmg. step 7:««) My
Il (Figure 2c) further increased conjugate
| complexity, generating mixed species
. . . sulfoSMCC Antibody MCC-Antibody Peptide-SH
step 3 with varying degrees of peptide and
UUUJ WUU UUM chelator substitution. Figure 3 (a) In the sulfo-SMCC-mediated
142 144 M1:?kD) 148 150 b method, coupling occurs in two steps:
e sulfo-SMCC is first conjugated to the mAb
Figure 2 (a) Multi-charged m/z profiles (right corner) and deconvoluted spectrum of conjugation step 1 L, R, to form an MCC-antibody intermediate,
(SMCC conjugation) after deglycosylation using Rapid PNGase F. Colors represent the different MCC . — EK ) which is then reacted with an SH-peptide to
species. (b) Multi-charged m/z profiles (right corner) and deconvoluted spectrum of conjugation step 2 o HNY@N\ENH generate the final conjugate. (b) The NCS-
(coupling of SH-peptide to the MCC-antibody) after deglycosylation using Rapid PNGase F. Colors é | 0 peptide is conjugated to lysine side chains
indicates the same number of coupled peptides. (c) Multi-charged m/z profiles (right corner) and Peptide-NCS X Antibody of the monoclonal antibody (mAb) in a
deconvoluted spectrum of conjugation step 3 (DOTA conjugation to the peptide-MCC-antibody) after i single coupling step, forming a stable
deglycosylation using Rapid PNGase F. Colors indicate the same number of coupled peptides. thiourea bond.
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