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Supplementary Figure 2. Representative electron density of each UbV in complex with the
backside of its cognate E2 protein. A) Residues of Ube2D1 and UbV.D1.1 are labelled in black
or orange respectively. The electron density 2FoFc map at 2.1 A resolution was contoured at
1.00 and colored blue. B) Residues of Ube2V1 and UbV.V1.1 are labelled in black or green
respectively. The electron density 2FoFc map at 2.55 A resolution was contoured at 1.0c and
colored gray. C) Residues of Ube2G1 and UbV.G1.1 are labeled in black or blue respectively.
The electron density 2FoFc map at 2.35 A resolution was contoured at 1.0c and colored
purple.



Supplementary Figure 3. Structural basis for the specificity of UbV.D1.1 for Ube2D1 over other
Ube2D family members. (A) Trp® of UbV.D1.1 projects into a cleft on the Ube2D1 surface with His20*

in the open conformation. The same orientation of His?** is observed in the Ube2D1~Ub donor complexes
(PDB: 30J4, cyan; 4AP4, gray; 5TUT, gray) and Ube2D1-Ub backside complex (PDB: 3PTF, gray).

An alternative closed conformation of His?°* that is observed in the Ube2D1 apo structure (PDB: 2C4P, pink)
would clash with Trp® of UbV.D1.1 but not with Thr® of Ub.wt bound to the backside (PDB: 30J4

and 3PTF in green). (B) Trp® of UbV.D1.1 clashes with the closed conformation of GIn?** observed in
Ube2D2/3 structures (PDB: 3A33, pink; 3TDG, orange, 3UGB, light green, 3JVZ, green, 4V3L, gray and
5DIL, cyan). Thr® of Ub bound to the backside of Ube2D2 (PDB: 4V3L, gray) would not clash with the closed
conformation of GIn20*,
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Supplementary Figure 4. The crystal structure of the Ube2G1-UbV.G1.1 complex. Two Ube2G1
chains (light green) bound to two UbV.G1.1 chains (cyan and blue) [RMSD of Ube2G1-UbV.G1.1
superimposed on the second complex is 0.624 A]. The UbV.G1.1 protomers exchange p1-strands,
which results in a higher order complex observed in the crystal structure lattice. (B) Electron density
2fofc map (contoured at 1.0 o) is sown in purple and the fofc difference density map (contoured at
2.5 o) is shown in green. UbV.G1.1 1-2 loop regions are superimposed as separate Ub chains

or as the p1-strand exchanged dimer.



Supplementary Figure 5. The crystal structure of the Ube2N-Ube2V1-UbV.V1.1 complex. The
complex of Ube2V1 (green), Ubv.V1.1 (yellow) and Ube2N (cyan) was superimposed on the complex
of Ubc13 (blue), Ub (pink), RNF4 (orange) and Ube2V2 (green) (PDB: 5AIT) and the complex of
Ube2V1 (gray) and Ub (pink) (PDB: 1ZGU). The trimeric arrangement positions Trp® of UbV.V1.1
(equivalent to Lys® of Ub positioned on Ube2V1) approximately 11 A from the catalytic Cys®

of Ube2N. A zoomed view of the interface is shown on the right.
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Supplementary Figure 6. Superposition of E2-UbV backside complexes with the E1-Ubc15
complex (PDB: 5KNL). (A) The Ub fold domain (Ufd) of E1 in yellow clashes with UbV.G1.1 in
complex with the backside of Ube2G1 when superimposed on the Ubc15 E2 domain.

(B) UbV.D1.1 bound to the backside of Ube2D1 exhibits minor clashes with the E1 Ufd.

(C) Ub bound to the backside of Ube2D1 (PDB: 3PTF) exhibits a minor clash with the E1 Ufd.
(D) Overlay of the above panels reveals that the most significant modeled clash is

between UbV.G1.1 and the E1 Ufd due to a rotation of the UbV relative to Ub in the

backside position.



Supplementary Table 1

UbV sequence

42 44 46 47 48 49

UbVv

Library

Target

6263646566 68 70 71 72 73 74 75 76

2467 891011 12 14

R 1 AG K Q QKESTHVLRLRGG

QFKTLTGK T T
- --KFW -
---QFW -
--QAFS -

wt
D1.1

2

Ube2D1

D1.2

D1.3

-R-PYEVRFHYS

--A-YS - -

--1-F-P

D1.4

D1.5

T PV S

-T-PY

R

-V-PYLVR
-V-AY

D1.7

S M

--Q-FA -

D1.8

D1.9

THA

-V-AYE

K-P-GL

2
2
2
2
2
2
2
2
2
2
2
2
2

R
R

- S M

-V-AY

--Q-FA -

D1.12

-L-PYMFYV

--Q-FA -
--Q-FS -

D1.16

D1.17

\Y

S
\

-T-PY - -KF

-V-AYE
-T-PY

TV
FRYV

--Qs1s - -

D1.19

--Q-WS -
--QSW-

D1.21

D1.22

1
-
o

< ' E—AXZI>KAQOX + —NONT— 1+ 1 1 X — 1 0 0 0 o on o
— 0 > s AL LN 2>
4 T O d 0 O 0 L Z OO —2Z
Vo o o QLo T — v S>> —
o — D — 1 NX W X O — 0 0 0 X s D)y
= e T T T R TR N T G- S T T I TR I N TR« B0 B I ()]
£E2T2T2T20220Tr TTTTZTZTZTZTZTZTZTZT 22T
L L T T T S 7 DN B N (R R [ IR (R [ (R B
o O vy L Z 0 O OCCELCEC T O OO0 =L
VLD v r W W W W W W W W > > >
P S 0> i€ 0 >Z 0 o> T IX T QA A 0 0
S oW > g>K S 1 ZaZWE>KEZg r o 0 0 0 0 0
T X 1 ¥XX0 + ¥ « T v o0 0 0 WWXOo oo o o0 0 0 0

T T L T T T T T T T T T O T S L T S T S T S v S T SR
T T T o < T T T T T T T T s < T T T S S T S SO S T U o < S T SR
P T T T T T T O S SO T T T et S TN SO TR S S SN T SN SR SRR T ¢ » N S SR BN SR
T TR T T T T T T T T T T T T T S e S T S S S T SR S
R ST 7 NN 7 N RN TN 7 N T S 7 J SO S S S S SR SR T T T T T T T T S T T B T
N 1T R T R A O R T T R T T T R T T T T T T T T S S
T T o < TS T S S T > N T T S S S S SO T (SN T S S S S S S S S SR S
T A A T T T T T T« < T T T T o WO T R S S S S S SR S
[ T T T T e TR T o M T T T T T S T O SO T SO O T S T i T SR T T S TR S S B
T T T L T T T T T T T T T O O S S T ¢» N N R T S T S T SR Y
L T T B R L T T T T B T G T T T T T T S S T S B
T T T T T T T T T T 7> N T T O S S T S T S T S T T T S
' o ' oo [ T T T T T i T T SO T S S T S S TR SR
NPy Rereo2TNOIRerer RIS ENERREYE3Y
>>>>>>>>>53555555555555555555555555555555
T AN T T T T T T T T T T T T T T T T T T v e NN ANNNNNNNNNN
g

Y]

)

Q

=)



Supplementary Table 1 continued
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