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Figure 1
Crystals of the Emp46p and Emp47p CRD. (a) The monoclinic crystals (P2,) of Emp46p CRD (1-251). (b) The tetragonal crystals (P4,2,2) of Emp47p
(1-254). (¢) The monoclinic crystals (C2) of Emp47p (7-227). (d) The monoclinic crystals (P2) of Emp47p (7-227). (e) The orthorhombic crystals
(P2,2,2)) of Emp47p (7-227). (f) The K*-bound monoclinic crystals (P2,) of Emp46p CRD (6-229). (g) The metal-free monoclinic crystals (P2,) of

17171

Emp46p CRD (6-229). (h) The Y131F monoclinic crystals (P2)) of Emp46p CRD (6-229). A black bar indicates 0.1 mm.
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Figure 2
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Overall structures of the CRD of Emp46p and Emp47p. Ribbon models of the CRD of Emp46p monomer are shown in (a) and (b) which is rotated by
90° around a vertical axis. Ribbon models of the CRD of Emp47p monomer are shown in (c) and (d) as in Emp46p. Positions of the N- and C-termini
are indicated by red letters. The secondary structures are highlighted (B-strands belonging to the concave B-sheets, red; -strands belonging to convex 3
-sheets, blue; B-strands belonging to B-hairpin, cyan; helices, yellow) and the loops are colored green. The bound potassium ion is shown as a magenta

sphere.

Figure 3

K* ion binding site of Emp46p. (a) K* binding site of Emp46p. Residues
coordinating K* are shown in ball-and-stick models. Magenta sphere
indicates K*. Water molecules are shown as W1 and W2. Pink spheres
indicate Ca* ions at the sites Cal and Ca2 in p5S8/ERGIC-53 [8]. (b)
Comparison between the metal-free and Y131F Emp46p structures.
The metal-free and Y131F structures are colored in yellow and cyan,
respectively.
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Figure 4

Phenotype of Y131F-Emp46p. (a) Isogenic wild-type (YPH500)
and emp47A emp46A (KSYO008) cells transformed with a multicopy
plasmid, a multicopy plasmid with EMP46, or a multicopy plasmid with
EMP46-Y131F were grown at 37°C. (b) The amount of the expressed
protein in each cell was estimated by Western blotting. The expression
amount of Y131F mutant is almost identical to that of the wild type.
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Figure 5

Repeating sequence of Hrs-UIM. Middle line shows the sequence of Hrs-UIM; fop and bottom
lines show motifs binding ubiquitin molecule A (green) and molecule B (sky blue). Shaded
letters indicate important residues for each binding site in particular. Italic letters indicate
residues not observed in the electron density map. The two motifs are shifted by two residues

relative to each other.
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(Appendix)

Table 1. Data collection and refinement statistics of Emp46p CRD

Crystallographic data
Data set
Space group
Unit cell

a/b/cA)

alBly()
Data processing statistics
Beam line
Wavelength (A)
Resolution (A)
Total reflections
Unique reflections
Completeness (%)
R, e (%)

c
Refinement statistics
Resolution (A)
R

work
firee
R.m.s.d. from ideal values
Bond length A)
Bond angle (°)
Ramachandran plot (%)
Most favored
Additionally allowed
Generously allowed
Number of atoms
Protein atoms
‘Water molecules
Potassium i70n5
Average Bj, A%
Protein (A / B chain)
‘Water molecules
Potassium ions

K*-bound Emp46p
P2,

54375597715
90.0/108.3/90.0

PF-BL18B
1.0000

50 - 1.52 (1.57-1.52)
251 587

68 062

99.6 (99.9)

3.9 (36.7)

13.3 (3.6)

20-1.52
18.9
21.8

0.011
1.40

83.4
15.6
1.1

3485
424
2

19.2/214
30.3
21.7

metal-free Emp46p

P2,

549/558/71.7
90.0/108.0/90.0

Table 2. Data collection and refinement statistics of Emp47p CRD

Crystallographic data
Data set
Space group
Unit cell

a/b/c(A)

alBly(C)
Data processing statistics
Beam line
Wavelength (A)
Resolution (A)
Total reflections
Unique reflections
Completeness (%)
R, (%)

c
Refinement statistics
Resolution (A)
R

work
free

R.m.s.d. from ideal values
Bond length A
Angle distance (A)
Bond angle (°)

Ramachandran plot (%)
Most favored
Additionally allowed
Generously allowed

Number of molecules and atoms
Protein atoms
‘Water molecules

Average B, (Az)

Protein
(A /B/C/D chain)
‘Water molecules

Form 1 Emp47p
P42,2

70.31/70.31/100.14
90.0/90.0/90.0

PF-AR NW12
1.0000
50-1.42(1.47-1.42)
652 089

48 179

99.6 (99.9)
5.8(38.4)

14.0 (6.0)

10-1.42
13.4
19.2

0.012
0.030

84.9
13.6
1.5

1844
301

20.7

36.1

P2,
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Y 131F-Emp46p

542/56.0/71.7
90.0/108.6/90.0

PF-BL6A PF-BL5A

1.0000 1.0000

50— 1.75 (1.81-1.75) 50— 1.55 (1.61-1.55)

170 170 224 664

45402 64 255

99.8 (100.0) 98.1(97.3)

4.5(35.5) 53 (38.1)

17.0 (4.0) 15.6 (2.8)

20-1.75 20-1.55

21.0 20.2

23.7 23.5

0.013 0.013

1.41 1.40

83.3 85.6

15.9 13.9

0.8 0.5

3488 3495

300 423

- 1

30.0/32.2 26.7/26.8

379 37.4

- 325
Form 2 Emp47p Form 3 Emp47p Form 4 Emp47p
2 P2, P2.2.2,
72.5/65.0/41.5 41.6/652/72.5 39.5/129.7/170.1
90.0/96.7/90.0 90.0/96.7/90.0 90.0/90.0/90.0
PF-BL6A PF-BL6A PF-BL6A
0.9779 0.9779 0.9779
50-1.00 (1.04-1.00) 50 -1.05 (1.09-1.05) 50 -2.70 (2.80-2.70)
360 696 626 427 171279
103 133 178 928 24787
96.3 (88.7) 98.5 (85.6) 99.8 (99.5)
4.6 (24.9) 6.5 (38.0) 11.3 (48.6)
17.8 (4.9) 8.9 (2.3) 8.7 (4.8)
10-1.00 10-1.10 20-2.70
13.0 13.5 19.8
16.3 17.3 25.8
0.016 0.014 0.013
0.032 0.031 1.33
85.9 85.4 77.6
13.5 13.8 212
0.5 0.8 1.2
1773 3554 6881
320 643 204
114 10.4/9.2 29.0/34.7/44.3/30.1
233 223 22.7
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