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The Result Non-natural modifications of Max transcription factor reveal 2S, -uMax20 — a stapled, intrinsically cell-permeable, and bioactive engineered
transcription factor capable of inhibiting cancer cell proliferation.

01 Design of Abiotic Transcription Factors 03 Chemical Synthesis of uMax Modulators 05 Late-stage editing of puMax Modulators

The Myc—Max—Mad network controls ~15% of the human Two Fmoc-SPPS segments joined by one-pot native chemical Dual aromatic staples on Cys pairs of pMax20 give 2S - and
genome and is dysregulated in ~50% of tumors. Synthetic ligation and desulfurization. Ala52 was temporarily mutated to  2S,-uMax20 yielding analogs with ~2.5-fold higher proteolytic
transcription factor (TF) mimetics exist but remain largely Cys for ligation. stability, while maintaining E-box binding activity and specificity.
constrained to native sequences and structures.
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Dose-response EMSA of stapled analogs. PWM of top-scoring probes.
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Transcription Factors Apotic Thansloes Viutations perchalr 06 Cell Permeable pMax Inhibits Myc-driven
10 strategic sites, 12 novel residues of which 9 non- 04 Potent DNA-binding Activity and Gene Expression and Cell Proliferation
proteinogenic. Six residues contact the E-box directly; Lys31 and S S TP
Lys57 contact the DNA phosphate backbone. equence Speciticity mMax stapled analogs internalize at 250 nM with nuclear
accumulation — without delivery vehicle or cell-penetrating
Synthetic pMax analogs are functional and capable of binding tag.
to the canonical E-box DNA sequence. hArg at Lys31/Lys57 and
Aib at Alal7/Ala21 enhance DNA-binding activity.
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EMSA analysis of uMax1-19 analogs.
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study to replace native amino acids. EMSA and PWM analyses of multi-site mutated pMax20-21 analogs.
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* Chemical protein synthesis expands the chemical space of transcription factors: 30 abiotic Max analogs with non-
proteinogenic residues and aromatic staples capable of binding the DNA target site and inhibit gene expression.

e nMax20 binds the core E-box with nanomolar affinity while retaining wild-type specificity and a-helical fold. ACKNOWLEDGEMENTS
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