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Fig. S3.  Masuda et. al.

kDa

250

150

1515

4 5321
100

Ex. 1

HLTF+-

15 15 15

Ex. 2

Time (sec)



A B

Reaction K

Reaction R

HLTF
2 min

+

+

UBC13FLAG

K63RUb

Ub
K K

+ ~

K K

+ ~

UBC13FLAG

R R

+ ~

E1
10 min

E1
10 min

E1
10 min

NEM+EDTA
1 min

NEM+EDTA
1 min

NEM+EDTA
1 min

K

~

K

~

R

~

K

~

Reaction
IB α-UBC13 α-FLAG

UBC13

UBC13~Ub1

UBC13~Ub4

UBC13~Ub3

UBC13~Ub2

UBC13~Ub3FLAG
UBC13~Ub4FLAG

UBC13~Ub2FLAG

UBC13~Ub1FLAG

UBC13FLAG

RK RK

21 43

Non-reducing

Fig. S4.  Masuda et. al.

UBC13



K

K

~

K

~

K

~

K

~

K

K
K

Relative amount of each molecule

Ratio of each molecule to total Ub or total UBC13~Ub

A

B

R
el

at
iv

e 
ra

tio
 (a

rb
itr

ar
y  
un
it)

0
0 2 3 4 51

5

10

Time (min)

0 2 3 4 51
Time (min)

0 2 3 4 51
Time (min)

0

5

10

0

5

10
R

el
at

iv
e 

am
ou

nt
 (a

rb
itr

ar
y  
un
it)

Fig. S5.  Masuda et. al.

UBC13~Ubn

Ubn

UBC13~Ubn

Ubn



B
E1 NEM+EDTA

HLTF10 min 1 min

+ ~

(min)kDa

+

Ub

UBC13

20

50
75

100
250

10

37

25

150

15

UBC13~Ub1

UBC13~Ub4
UBC13~Ub5

UBC13~Ubn

UBC13~Ub3
UBC13~Ub2

4321 1098765 11 12

105210 20 105210 20
Non-reducing Reducing

Ub1

/ Ubn

Ub4

Ub5

Ub3

Ub2

E1 NEM+EDTA
HLTF10 min 1 min

+ ~

4321

HLTF

10 11 1298765
UBC13

UBC13~Ub

10 205210 (min)

20

50
75

100
250

15

37

25

150

kDa

Non-reducing
+–

10 205210

+–/

UbK63R

UBC13

K63R

C

Fig. S6.  Masuda et. al.

A
K

~

UBC13

Ub(n)
K

K

Pathway 1: Transfer to uncharged Ub
K

~

UBC13

K

Pathway 2: Hydrolysis of UBC13~Ubn

Ub(n)



Fig. S7.  Masuda et. al.
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