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Supplementary Figure 1. CHIPU-EZ2 titrations. The change in chemical shift is plotted for each
observed residue, the dashed line showing the cutoff used for determining a significant change in
chemical shift. The open bars represent resonances that were significantly broadened following addition
of the specific E2 at the molar ratio labeled.



Ube2Dl GPCGSVDE
Ube2D2 CGPGSVDE
Ube2D3 GPGSVDE
Ube2El SVDE

Ube2E2 VDE
Ube2E3 VDE
Ube2N VDE
Ube2W VDE

Ube2L3 SVDE
Ube2&x2 VDE
Ube2K SVDE

-> 180° rotation

* * % * * * * * * *

RKKRD! PDYLdEK! SJgsL MIREPCI TPSA TYRRKEI EEHLRVGHEEPMVIRSPL TQEQLI PNLAMKEN! DAFI SENGAVEDY
RKKROJJPDYLdEK! g8l MREPCI TPSA TYBRKEI HEHLQRVGHFBPVTRSPLTQEQLI PNLAMKEN! DAFI SENGAVEDY
RKKROJPDYLCEK! SEELMREPCI TPSG TYBRKEI EEHL RVGHFBPVTRSPLTQEQLI PNLAMKEY DAFI SENGAVEDY
RKKRDI PDYLCGK! S[gaL MREPCI TPSG TYBRK[BI EEHLQRVGHFBPVTRSPLTQEQLI PNLAMKEN! DAFI SENGAVEDY
RKKRDI PDYLCE<! [FELMREPCI TPSG TYERKE EEHLRVGHEEYTRSPLTQEQL! PNLAMKEY DAFI SENGAVEDY
RKKRDI PDYLCEX! SEELMREPCI TPSG TYBRKE! EEHLQRVGHFBPYTRSPLTQEQLI PNLAMKEY DAFI SENGAVEDY
RKKRDI PDYLJEK! SgaL MEEEPCl TPSA TYBRKEI EEHLQRVGHFBPVTRSPLTQEQLI PNLAMKEN! DAFI SENGAVEDY
RKKRDI PDYLCEK! SEELMREPCI TPSG TYBRKEI EEHLQRVGHEBPVTRSPLTQEQLI PNLAMKEY DAFI SENGAVEDY

RKKRD! PDYLCGK! Sg=MREPCI TPSAE TYDRKDI EEHL RYGHFDPVJRSPLTQEQLI PNEAMKEVI DAFI SENGAVEDY
RKKRDI PBYLCGK! JgEMREPCI TPSA TYBRKDI EEHL QRVGHFDPIIRSPL TQEQLI PNEAMKEVI DAFI SENGAVEDY
RKKRDI PDYLCGX!I SFELMREPCI TSl IERKDI EEHLQRVGHFEPMAERSPL TQEQLI PNEAMKEVI DAFI SENGWEDY

Supplementary Figure 2. The CHIP U-box doman has a common binding site for al E2
enzymes. Top: The results for NMR titration data for **N-CHIPU are summarized on the
CHIPU sequence. Residues perturbed by the addition of the indicated E2 are marked as white on
black, while residues whose resonances could not be monitored are in grey. Specific binding
interactions are listed first, followed by the three E2s found to have very weak non-specific
interactions. Below: E2 perturbations are mapped onto the CHIPU structure showing one major
surface and the isolated V289 on the opposite face.
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Supplementary Figure 3. In vitro Ub charging assays demonstrate the formation of fhe DTT-
sensitive E2~Ub conjugate for (A) E2 enzymes showing no activity with CHIP and (B) al
mutant E2 enzymesin this study.



Supplementary Table 1. Summary of selected data for the E2 enzymes tested in this study. Data
for CHIP is compared to previous reports and data for BRCA1-BARD1 (BCBD).

E2 Alternate names | Loop BCBD BCBD CHIP CHIP Previous reports for CHIP
7 bind (1) | function (1) | bind function

Ube2C1 UbcH10 SAL | N N

Ube2D1 UbcH5a SPA |Y Poly-Ub Y Poly-Ub Functional in assays and
crystallized complex observed
2)

Ube2D2 UbcH5b SPA | Y Poly-Ub Y Poly-Ub Functional in assays and
bound by NMR (3)

Ube2D3 UbcH5¢ SPA | Y Poly-Ub Y Poly-Ub Functional in assays with and
without substrates (4)

Ube2E1 UbcH6, UbcHGa | SPA | Y Mono-Ub Y Mono-Ub | No ubiquitination of luciferase
substrate (4)

Ube2E2 UbcH6b, UbcH8 | SPA | Y Mono-Ub Y Mono-Ub | May produce CHIP-Ub in
vitro (2)

Ube2E3 UbcH6c, UbcH9, | SPA | Y Mono-Ub Y Mono-Ub

UbcM2

Ube2G2 SPV | N N N

Ube2K Ubcl, E2-25K AAA | Y Ubchains | N N No autoubiquitination in vitro
(5)

Ube2L 3 UbcH7 KPA | Y N N N No autoubiquitination in vitro
(4,5)

Ube2N/Uevl | Ubcl3/Uevla SPA |Y Ubchains | Y Ub chains | Production of free poly-Ub,
and complex with CHIP
observed (6)

Ube2Q2 SSA | N N

Ube2R1 Ubc3, CDC34 NPT | N N No autoubiquitination in vitro
(4,5)

Ube2W SPA Y Mono-Ub Y Mono-Ub
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