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Alkyne-Azide Click Chemistry Protocol for ADCs

The Alkyne-Azide Click Chemistry protocol, also known as Copper-Catalyzed Azide-Alkyne Cycloaddition (CuAAC), is
widely used in Antibody-Drug Conjugates (ADCs) for attaching cytotoxic drugs to antibodies. This protocol offers a
bioorthogonal, highly specific, and efficient method to create stable triazole linkages. Here’s a step-by-step protocol with
real-world applications in ADC development.

— . 4
Q/\/O\/\O,A\/N3 - O/\/{,O\/}O/\(/\N
Cu(l)cat " N=N

N=pn
N-N
N_~
OH
0=8=0 N “‘“N N HO
1 NT;
9 Kf\m—% BTTAA
N=pN
N-N
N-N N .~

Materials Needed:

. Antibody with Alkyne Group: Typically modified to introduce an alkyne handle.

. Drug with Azide Group: Cytotoxic drug modified with an azide functional group.

. Copper (1) Catalyst: CuSO4 or Cu(l) iodide.

. Ligand: THPTA (tris(3-hydroxypropyltriazolylmethyl)amine) or TBTA to stabilize Cu(l).
. Reducing Agent: Sodium ascorbate to reduce Cu(ll) to Cu(l).

. Buffer: PBS (phosphate-buffered saline) or an appropriate conjugation buffer.

. DMSO or DMF: Solvent for dissolving hydrophobic drugs.
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Protocol Steps:
1. Preparation of Stock Solutions:
- Prepare 100 mM CuSO4 in water.
- Prepare 200 mM THPTA ligand in water.
- Prepare 100 mM sodium ascorbate in water.
- Prepare azide-labeled drug and alkyne-labeled antibody solutions in DMSO or appropriate buffer.

2. Complex Formation:
- Mix CuSO4 and THPTA in a 1:2 molar ratio. Allow it to stand for a few minutes to form the Cu(l) complex.

3. Conjugation Reaction:
- In a reaction tube, combine the antibody solution with the azide-modified drug (molar ratio typically 1:4 to 1:10).
- Add the Cu(l)/THPTA complex to the reaction mixture (25 equivalents relative to the azide).
- Add sodium ascorbate (40 equivalents relative to the azide) to initiate the reaction.
- Mix gently and incubate at room temperature for 30—60 minutes, protecting the reaction from light.

4. Purification:

- Purify the ADC product using size-exclusion chromatography or affinity purification methods to remove unreacted
reagents and by-products.

- Analyze the final ADC for conjugation efficiency, purity, and drug-to-antibody ratio (DAR).
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Real-World Examples:
1. Trastuzumab-Monomethyl Auristatin E (MMAE) ADC:

- Application: Conjugation of MMAE, a potent cytotoxic drug, to trastuzumab (an anti-HER2 antibody) using CUAAC
click chemistry.

- Procedure: The alkyne group is attached to trastuzumab, and MMAE is modified with an azide. Following the above
protocol, the drug is specifically attached to the antibody, resulting in a stable and effective ADC used in targeting HER2-
positive cancers.

2. Brentuximab Vedotin ADC:

- Application: This ADC uses CuAAC click chemistry to link monomethyl auristatin E (MMAE) to brentuximab, targeting
CD30-positive lymphomas.

- Procedure: The antibody is engineered with an alkyne functional group, and MMAE carries the azide group. The
reaction is performed under mild conditions, ensuring that the antibody retains its activity and specificity.

3. ADC for Targeting EGFR in Solid Tumors:

- Application: An EGFR-targeting antibody linked with an azide-modified pyrrolobenzodiazepine (PBD), a DNA-
damaging agent, using click chemistry.

- Procedure: The antibody is modified to contain an alkyne, and the click reaction proceeds as described, yielding a
potent ADC capable of selectively delivering the cytotoxic payload to EGFR-expressing tumor cells.

Conclusion:

The alkyne-azide click chemistry protocol is a powerful tool in ADC development, providing a precise and stable method
for linking drugs to antibodies. It enhances the therapeutic index of ADCs by enabling targeted delivery of potent drugs,
improving treatment outcomes for various cancers.
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