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Table 1 Data collection and refinement statistics of UbcHS5b~Ub and cyclic K48-linked Ub,

PDB ID
Crystallographic data
Space group

Unit cell a/b/c (A)

Data processing statistics
Beam line
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Completeness (%)

Roese (%)

1/c (D)

Refinement statistics
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Riyonc ! Rizee (%0)

R.m.s. deviations from ideal
Bond lengths (A)
Bond angles (°)

Ramachandran plot (%)
Favored
Allowed

Average B-factors (A%
Protein (E2/Ub or Ub1/Ub2/Ub3/Ub4)
Water

UbcHSb~Ub Cyclic K48-linked Ub,
3A33 3ALB
P6,22 €222,

72.5/72.5/176.6

59.1/77.4/135.1

PF BL-5A PF-AR NW12A
1.0000 1.0000

50-2.20 (2.28-2.20) 50-1.85 (1.92-1.85)
177153/14779 189610/26663
99.6 (97.2) 99.8 (99.7)

7.0 (27.8) 8.3 (41.4)

47.1 (4.6) 40.2 (4.6)
20-2.20 20.0-1.85
23.1/28.0 19.4/23.9

0.013 0.015

1.46 1.56

90.6 99.3
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2.20-A crystal structure of the UbcHS5b~Ub conjugate, in which the
density map of the ester linkage was clearly observed.

UbcH5b

Figure 2

(A) Superposition of apo UbcH5b (red, PDB: 2ESK) and ubiquitin-
conjugated UbcH5b (cyan). The loop containing Asnl14 and Aspl17, in
close proximity to the catalytic residue, exhibits conformational change
upon the ubiquitin-conjugation (B). (C) In vitro ubiquitination of MBP-
Rmal with UbcHSb mutants, with kind permission from Elsevier. Single
mutations in this loop resulted in a significant defect in ubiquitination.
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Figure 3
Molecular detail of apo UbcH5b (A) and UbcH5b~Ub conjugate (B).
Dashed lines indicate potential hydrogen-bond interactions.
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Figure 4

(A) Formation of the self-assembly complex of the UbcH5b~Ub
conjugate. (B) Schematic model of the function of the self-assembled
E2~Ub conjugates coupled with the E3.
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Figure 5

(A) 1.85-A crystal structure of cyclic tetraubiquitin, in which all
Lys48 residues are conjugated to the C-terminal Gly76. (B) The
superimposition of the engineered and cyclic tetraubiquitin. In the
engineered tetraubiquitin, Lys48 of the second ubiquitin is substituted
by thialysine (Slz). The conformation of the Lys48(2)~Gly76(3) native
isopeptide bond is significantly different from that of the thialysine
S1z48(2)~Gly76(3) linkage.
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