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Figure S1. MALDI spectra of the control experiments in which nucleophile, enzyme,

or both nucleophile and enzyme were absent. The reaction conditions were same as

that of Figure 2A.
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Figure S2. Microscopic images of beads after the on-bead reactions. They revealed

that more KF-beads were blue than DF-beads in the on-bead reaction.



S3 Bead CNBr cleavage(KXAAAR-M)

L-amino acids Monoisotopic mass D-amino acids Monoisotopic mass
Calculated Observed Calculated Observed
2 l Ky 7618 761.3 l KT 699.7 699.3
| KF 745.8 745.6 l KF 745.8 745.8
l KH 7358 735.5 l KV 697.8 697.8
l KW  784.9 784.7 l KH 735.8 735.5
650 700 750 800 650 700 750 800
m/z m/z

Figure S3. MALDI spectra of peptides that were cleaved from blue beads. Calculated

and observed masses from the MALDI spectra are shown.
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Figure S4. Chemical structures of probes used in Figure 5.
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Figure S5. The full time-course data for Figure 5B.
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Addition product trypsin cleavage
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Figure S6. MALDI spectra of the trypsin-treated addition products. Two addition
products with L- or D-form of KFK(biotin), K(L)F(L)K(biotin) or K(D)F(D)K(biotin), were
cleaved by trypsin and analyzed by MALDI. The scissile bond after K(L) and F(L), not

the one after K(D) and F(D), was efficiently cleaved by trypsin.
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Model protein cleavage
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Figure S7. SDS-PAGE of the degradation of two misfolded proteins. Misfolded
MalE31 (left) and lysozyme (right) were degraded by the DegP protease, as shown in

SDS-PAGE.



