
Neutron-encoded K6-linked diUb (4a) System 2- Gradient 3

K6 diUb - Analytical run

m/z
500 600 700 800 900 1000 1100 1200 1300 1400 1500

%

0

100

20210209 K6 diUb - 3-BvT-044 368 (3.223) Cm (354:385) 1: TOF MS ES+ 
2.69e5814.7606

814.6671

814.6204

777.6813

777.6356

777.5957
743.9575

743.9185

743.8236

743.7845

855.4535

900.4191

900.4744

900.5234

950.4426

1006.1743

1006.3494
1140.1940

1140.32521221.5656

K6 diUb - Analytical run

Time
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00

%

0

100

20210209 K6 diUb - 3-BvT-044 1: TOF MS ES+ 
TIC

4.48e7
3.22

0.29

8.91

7.97

9.14

K6 diUb - Analytical run

mass
14000 14500 15000 15500 16000 16500 17000 17500 18000 18500 19000 19500

%

0

100

20210209 K6 diUb - 3-BvT-044  368 (3.223) M1 [Ev-690090,It30] (Gs,0.750,500:1600,1.00,L33,R33); Cm (354:385) 1: TOF MS ES+ 
1.43e717089.0000

17033.0000
16313.0000

14780.0000 15306.0000 16362.0000

17143.0000

17186.0000 17866.0000
18795.0000 19784.0000



Neutron-encoded K11-linked diUb (4b) 

K11 diUb - Analytical run

Time
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00

%

0

100

20210209 K11 diUb - 4-BvT-007008 1: TOF MS ES+ 
TIC

2.80e7
3.25

0.29

8.91

7.97 8.06

9.13

K11 diUb - Analytical run

m/z
500 600 700 800 900 1000 1100 1200 1300 1400 1500

%

0

100

20210209 K11 diUb - 4-BvT-007008 371 (3.249) Cm (357:395) 1: TOF MS ES+ 
1.34e5856.0579815.3387

815.2394

815.1927

778.3203

778.2803

778.2347

778.1890

778.1377
744.4877

744.3984
744.3537

744.3035513.8296

901.0515

901.1129

950.9977

951.0608

951.1680

1006.9985

1069.7471
1141.0645

1222.4954

1222.5740
1316.4524

K11 diUb - Analytical run

mass
14000 14500 15000 15500 16000 16500 17000 17500 18000 18500 19000 19500

%

0

100

20210209 K11 diUb - 4-BvT-007008  371 (3.249) M1 [Ev-679656,It30] (Gs,0.750,500:1600,1.00,L33,R33); Cm (357:395) 1: TOF MS ES+ 
8.60e617100.0000

17044.0000

16248.0000
15085.000015595.0000

17154.0000

19542.000017172.0000
18814.000017959.0000 19800.0000

System 2- Gradient 3



Neutron-encoded K27-linked diUb (4c) 

K27 diUb - Analytical run

Time
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00

%

0

100

20210209 K27 diUb - 3-BvT-046 1: TOF MS ES+ 
TIC

6.03e7
3.24

0.29

8.91

7.97

9.14

K27 diUb - Analytical run

m/z
500 600 700 800 900 1000 1100 1200 1300 1400 1500

%

0

100

20210209 K27 diUb - 3-BvT-046 370 (3.240) Cm (353:389) 1: TOF MS ES+ 
4.09e5951.7801901.7394

901.6902

901.6349

856.6565

856.6086

856.5547
815.9113

815.8645

815.8178

778.9196

778.7827

951.8937

1007.7128

1007.8296

1070.6238

1070.7577

1141.9353

1142.0667
1142.14271223.4325

1223.4968

1223.6471

K27 diUb - Analytical run

mass
14000 14500 15000 15500 16000 16500 17000 17500 18000 18500 19000 19500

%

0

100

20210209 K27 diUb - 3-BvT-046  370 (3.240) M1 [Ev-706273,It30] (Gs,0.750,500:1600,1.00,L33,R33); Cm (353:389) 1: TOF MS ES+ 
4.35e717115.0000

17091.0000
15101.0000

17170.0000

System 2- Gradient 3



Neutron-encoded K29-linked diUb (4d) 

K29 diUb - Analytical run

Time
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00

%

0

100

20210209 K29 diUb - 3-BvT-047 1: TOF MS ES+ 
TIC

8.78e7
3.23

0.29

8.91

7.97

9.15

K29 diUb - Analytical run

m/z
500 600 700 800 900 1000 1100 1200 1300 1400 1500

%

0

100

20210209 K29 diUb - 3-BvT-047 369 (3.232) Cm (354:390) 1: TOF MS ES+ 
6.96e5952.5628

952.5060

902.4275

902.3784

857.4111

857.3093

857.2614
816.5834

816.5366

816.4840

816.4314

779.4621

779.3707

952.6196

952.6765

1008.6545

1071.5076

1071.6348

1071.6949

1143.0070

1143.0762
1224.4343

1224.5847

K29 diUb - Analytical run

mass
14000 14500 15000 15500 16000 16500 17000 17500 18000 18500 19000 19500

%

0

100

20210209 K29 diUb - 3-BvT-047  369 (3.232) M1 [Ev0,It30] (Gs,0.750,500:1600,1.00,L33,R33); Cm (354:390) 1: TOF MS ES+ 
4.87e717129.0000

17072.0000
15113.0010

17183.0000

17257.0000

18840.0000 19696.0000

System 2- Gradient 3



Neutron-encoded K33-linked diUb (4e) 

K33 diUb - Analytical run

m/z
500 600 700 800 900 1000 1100 1200 1300 1400 1500

%

0

100

20210209 K33 diUb - 3-BvT-048 369 (3.232) Cm (359:387) 1: TOF MS ES+ 
1.24e5953.3459

953.2891

953.2385

903.1651

903.0668

858.1600

858.0162

857.9623

817.2499
817.2032
817.1505
814.2001

780.2905

953.4028

1009.4279

1009.4863

1072.3849
1072.4519

1072.5122

1072.5725

1143.7402

1143.9409

1144.0100
1225.3723

1319.6310

K33 diUb - Analytical run

mass
14000 14500 15000 15500 16000 16500 17000 17500 18000 18500 19000 19500

%

0

100

20210209 K33 diUb - 3-BvT-048  369 (3.232) M1 [Ev-640647,It30] (Gs,0.750,500:1600,1.00,L33,R33); Cm (359:387) 1: TOF MS ES+ 
7.95e617143.0000

17077.0000

15125.0000 15590.0000

17159.0000

17196.0000

17241.0000
18096.0000

K33 diUb - Analytical run

Time
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00

%

0

100

20210209 K33 diUb - 3-BvT-048 1: TOF MS ES+ 
TIC

2.43e7
8.91

3.23

0.29

7.97

5.49

8.09

8.47

9.14

System 2- Gradient 3



Neutron-encoded K48-linked diUb (4f) 

K48 diUb - Analytical run

m/z
500 600 700 800 900 1000 1100 1200 1300 1400 1500

%

0

100

20210209 K48 diUb - 3-BvT-042 367 (3.215) Cm (357:380) 1: TOF MS ES+ 
1.11e51010.1299

954.0661

903.9092

903.8600

903.8046

858.8074

858.6635

858.6215

817.9168

817.8699

817.7296

780.6963513.8296

1010.1885

1010.2535

1010.3055

1073.1957

1073.3833

1073.4436

1144.8820

1226.3033
1226.58281320.6271

K48 diUb - Analytical run

Time
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00

%

0

100

20210209 K48 diUb - 3-BvT-042 1: TOF MS ES+ 
TIC

2.44e7
8.91

3.21

0.26

7.97

9.14

K48 diUb - Analytical run

mass
14000 14500 15000 15500 16000 16500 17000 17500 18000 18500 19000 19500

%

0

100

20210209 K48 diUb - 3-BvT-042  367 (3.215) M1 [Ev-635335,It30] (Gs,0.750,500:1600,1.00,L33,R33); Cm (357:380) 1: TOF MS ES+ 
7.66e617156.0000

17075.0000

15139.0000

17174.0000

17285.0000
18076.0000

System 2- Gradient 3



Neutron-encoded K63-linked diUb (4g) 

K63 diUb - Analytical run

Time
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00

%

0

100

20210209 K63 diUb - 3-BvT-043 1: TOF MS ES+ 
TIC

2.30e7
8.91

3.22

0.29

7.97 8.06

9.15

K63 diUb - Analytical run

m/z
500 600 700 800 900 1000 1100 1200 1300 1400 1500

%

0

100

20210209 K63 diUb - 3-BvT-043 368 (3.223) Cm (357:380) 1: TOF MS ES+ 
5.77e4904.6474

859.4609

859.4130

818.5370

818.4844

818.4376

781.3308

781.2794

781.2451513.8296

747.3986581.8152

904.6966

904.7520

954.7866

954.9636

1010.9557
1011.1314

1074.1407

1074.1943

1145.6782
1145.7544
1145.80291227.2994

K63 diUb - Analytical run

mass
14000 14500 15000 15500 16000 16500 17000 17500 18000 18500 19000 19500

%

0

100

20210209 K63 diUb - 3-BvT-043  368 (3.223) M1 [Ev-619107,It30] (Gs,0.750,500:1600,1.00,L33,R33); Cm (357:380) 1: TOF MS ES+ 
3.07e617171.0000

17074.0000

15451.000015152.0000
14592.0000

16269.0000
16408.0000

17187.0000

17224.0000

18025.000017267.0000 19884.000019626.0000
18045.0000

System 2- Gradient 3



Neutron-encoded M1-linked diUb (5) 

M1 diUb - Analytical run

Time
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00

%

0

100

20210209 M1 diUb - 2-BvT-007 1: TOF MS ES+ 
TIC

2.28e7
8.91

3.32

0.29 7.97

5.49

8.09

8.47

9.14

M1 diUb - Analytical run

m/z
500 600 700 800 900 1000 1100 1200 1300 1400 1500

%

0

100

20210209 M1 diUb - 2-BvT-007 379 (3.318) Cm (366:397) 1: TOF MS ES+ 
1.31e5819.2043

782.0172
781.9714

781.9257

748.0587

748.0195

747.9244

716.8900

716.8462

716.7585
513.8296

688.2134

819.2571
860.1147

860.2167

905.3858

905.4351

905.4844

955.6781

1011.7234

1074.8247 1146.4746

M1 diUb - Analytical run

mass
14000 14500 15000 15500 16000 16500 17000 17500 18000 18500 19000 19500

%

0

100

20210209 M1 diUb - 2-BvT-007  379 (3.318) M1 [Ev-647156,It30] (Gs,0.750,500:1600,1.00,L33,R33); Cm (366:397) 1: TOF MS ES+ 
6.88e617184.0000

15167.0000
14469.0000

17131.0000
16277.0000

17237.0000

19428.0000
17260.0000

18679.0000 19763.0000

System 2- Gradient 3



Internal standard – Ub1-74

Ub 1-74 - Analytical run

Time
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00

%

0

100

20210209 Ub 1-74 1: TOF MS ES+ 
TIC

2.76e8
3.13

8.91

Ub 1-74 - Analytical run

m/z
500 600 700 800 900 1000 1100 1200 1300 1400 1500

%

0

100

20210209 Ub 1-74 357 (3.129) Cm (341:377) 1: TOF MS ES+ 
1.79e7767.6335

703.7451
703.6637

703.5823

703.4955

649.6887

649.5375

649.4593

649.3810

844.1944

843.9923

768.0870

844.2954

844.3965

937.8836

844.4916

844.5986

844.6937

937.5453

849.5880

938.1028

938.2094
1054.9849

1054.8652

1054.7390

938.5477

1055.2374

1055.3636
1055.4899
1055.6161 1205.7018

Ub 1-74 - Analytical run

mass
5000 5500 6000 6500 7000 7500 8000 8500 9000 9500 10000 10500

%

0

100

20210209 Ub 1-74  357 (3.129) M1 [Ev-547621,It30] (Gs,0.750,500:1600,1.00,L33,R33); Cm (341:377) 1: TOF MS ES+ 
1.02e88433.0000

8416.0000

6417.0005 7716.0005

8487.0000

8560.0000

System 2- Gradient 3



Internal standard – Non-hydrolysable clicked Lys48 linked diUb (23)

K48 Click - Analytical run

Time
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00

%

0

100

20210209 K48 Click diUb 1: TOF MS ES+ 
TIC

1.67e8
3.22

8.91

9.14

K48 Click - Analytical run

m/z
500 600 700 800 900 1000 1100 1200 1300 1400 1500

%

0

100

20210209 K48 Click diUb 368 (3.223) Cm (356:386) 1: TOF MS ES+ 
1.39e6947.0526

897.2606

897.2054

897.1503

852.4465

852.3450

852.2972

811.9018

811.8086

811.7620

811.7095

775.0422

947.1030
1002.6992

1002.8157

1065.3022

1065.4291

1065.4958

1136.2531

1136.3910

1136.4600

1136.52201217.4150

K48 Click - Analytical run

mass
14000 14500 15000 15500 16000 16500 17000 17500 18000 18500 19000 19500

%

0

100

20210209 K48 Click diUb  368 (3.223) M1 [Ev-749993,It30] (Gs,0.750,500:1600,1.00,L33,R33); Cm (356:386) 1: TOF MS ES+ 
1.33e817030.0000

17007.0000

17083.0000

17129.0000

System 2- Gradient 3



Neutron-encoded monoUb K6 TLys(1a) 

K6 isotope - monoUb

Time
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00

%

0

100

20210721 1-BvT-054 - K6 isotope monoUb 1: TOF MS ES+ 
TIC

1.29e9
3.18

8.92

K6 isotope - monoUb

m/z
500 600 700 800 900 1000 1100 1200 1300 1400 1500

%

0

100

20210721 1-BvT-054 - K6 isotope monoUb 363 (3.181) Cm (339:396) 1: TOF MS ES+ 
5.15e7790.0864

724.2424

668.6902

868.9922

965.4346

1085.9855

K6 isotope - monoUb

mass
7000 7250 7500 7750 8000 8250 8500 8750 9000 9250 9500 9750

%

0

100

20210721 1-BvT-054 - K6 isotope monoUb  363 (3.181) M1 [Ev-568254,It35] (Gs,0.750,500:1600,1.00,L33,R33); Cm (339:396)
1.40e98680.0000

System 2- Gradient 3



Neutron-encoded monoUb K11 TLys(1b) 

K11 isotope - monoUb

Time
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00

%

0

100

20210721 3-BvT-062 - K11 isotope monoUb 1: TOF MS ES+ 
TIC

5.32e8
3.18

0.33 8.92

K11 isotope - monoUb

m/z
500 600 700 800 900 1000 1100 1200 1300 1400 1500

%

0

100

20210721 3-BvT-062 - K11 isotope monoUb 363 (3.181) Cm (349:401) 1: TOF MS ES+ 
1.39e7791.0930

725.2558

669.6217

870.1021

966.6681

1087.3746

K11 isotope - monoUb

mass
7000 7250 7500 7750 8000 8250 8500 8750 9000 9250 9500 9750

%

0

100

20210721 3-BvT-062 - K11 isotope monoUb  363 (3.181) M1 [Ev-517566,It35] (Gs,0.750,500:1600,1.00,L33,R33); Cm (349:401)
4.51e88692.0000

System 2- Gradient 3



Neutron-encoded monoUb K27 TLys(1c) 

K27 isotope - monoUb

Time
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00

%

0

100

20210721 3-BvT-063 - K27 isotope monoUb 1: TOF MS ES+ 
TIC

3.68e8
3.28

0.33
8.92

9.13

K27 isotope - monoUb

m/z
500 600 700 800 900 1000 1100 1200 1300 1400 1500

%

0

100

20210721 3-BvT-063 - K27 isotope monoUb 375 (3.284) Cm (350:402) 1: TOF MS ES+ 
1.02e7792.3766

726.4297

670.6279

871.5147

968.2334

1089.1427

K27 isotope - monoUb

mass
7000 7250 7500 7750 8000 8250 8500 8750 9000 9250 9500 9750

%

0

100

20210721 3-BvT-063 - K27 isotope monoUb  375 (3.284) M1 [Ev-498973,It36] (Gs,0.750,500:1600,1.00,L33,R33); Cm (350:402)
2.70e88706.0000

System 2- Gradient 3



Neutron-encoded monoUb K29 TLys(1d) 

K29 isotope - monoUb

Time
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00

%

0

100

20210721 3-BvT-064 - K29 isotope monoUb 1: TOF MS ES+ 
TIC

2.61e8
3.25

0.33
8.92

7.95
9.13

K29 isotope - monoUb

m/z
500 600 700 800 900 1000 1100 1200 1300 1400 1500

%

0

100

20210721 3-BvT-064 - K29 isotope monoUb 371 (3.249) Cm (350:404) 1: TOF MS ES+ 
5.88e6793.6555

727.6046

671.7143

872.9163

969.7999

1090.8987

K29 isotope - monoUb

mass
7000 7250 7500 7750 8000 8250 8500 8750 9000 9250 9500 9750

%

0

100

20210721 3-BvT-064 - K29 isotope monoUb  371 (3.249) M1 [Ev-487559,It34] (Gs,0.750,500:1600,1.00,L33,R33); Cm (350:404)
2.19e88720.0000

System 2- Gradient 3



Neutron-encoded monoUb K33 TLys(1e) 

K33 isotope - monoUb

Time
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00

%

0

100

20210721 3-BvT-004 - K33 isotope monoUb 1: TOF MS ES+ 
TIC

1.01e9
3.22

8.92

K33 isotope - monoUb

m/z
500 600 700 800 900 1000 1100 1200 1300 1400 1500

%

0

100

20210721 3-BvT-004 - K33 isotope monoUb 367 (3.215) Cm (346:396) 1: TOF MS ES+ 
3.50e7794.9354

728.6975

672.7963

874.3312

971.3677

1092.6563

K33 isotope - monoUb

mass
7000 7250 7500 7750 8000 8250 8500 8750 9000 9250 9500 9750

%

0

100

20210721 3-BvT-004 - K33 isotope monoUb  367 (3.215) M1 [Ev-549399,It39] (Gs,0.750,500:1600,1.00,L33,R33); Cm (346:396)
7.38e88734.0000

System 2- Gradient 3



Neutron-encoded monoUb K48 TLys(1f) 

K48 isotope - monoUb

Time
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00

%

0

100

20210721 1-BvT-005 - K48 isotope monoUb 1: TOF MS ES+ 
TIC

7.60e8
3.19

0.32 8.92

K48 isotope - monoUb

m/z
500 600 700 800 900 1000 1100 1200 1300 1400 1500

%

0

100

20210721 1-BvT-005 - K48 isotope monoUb 364 (3.189) Cm (347:397) 1: TOF MS ES+ 
2.03e7796.2163

729.8687

875.6383

972.8220

1094.2932

K48 isotope - monoUb

mass
7000 7250 7500 7750 8000 8250 8500 8750 9000 9250 9500 9750

%

0

100

20210721 1-BvT-005 - K48 isotope monoUb  364 (3.189) M1 [Ev-537457,It33] (Gs,0.750,500:1600,1.00,L33,R33); Cm (347:397)
5.06e88747.0000

System 2- Gradient 3



Neutron-encoded monoUb K63 TLys(1g) 

K63 isotope - monoUb

m/z
500 600 700 800 900 1000 1100 1200 1300 1400 1500

%

0

100

20210721 1-BvT-006 - K63 isotope monoUb 367 (3.215) Cm (346:407) 1: TOF MS ES+ 
2.23e7797.4001

731.1183

674.8779

877.1402

974.4815

1096.0398

K63 isotope - monoUb

mass
7000 7250 7500 7750 8000 8250 8500 8750 9000 9250 9500 9750

%

0

100

20210721 1-BvT-006 - K63 isotope monoUb  367 (3.215) M1 [Ev-542572,It31] (Gs,0.750,500:1600,1.00,L33,R33); Cm (346:407)
5.91e88761.0000

9492.0000

K63 isotope - monoUb

Time
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00

%

0

100

20210721 1-BvT-006 - K63 isotope monoUb 1: TOF MS ES+ 
TIC

7.51e8
3.22

8.91

System 2- Gradient 3



Neutron-encoded monoUb M1 ThioNle(2) 

M1 isotope - monoUb

Time
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00

%

0

100

20210721 1-BvT-056 - M1 isotope monoUb 1: TOF MS ES+ 
TIC

4.16e8
3.24

0.32
8.91

M1 isotope - monoUb

m/z
500 600 700 800 900 1000 1100 1200 1300 1400 1500

%

0

100

20210721 1-BvT-056 - M1 isotope monoUb 370 (3.241) Cm (338:472) 1: TOF MS ES+ 
5.87e6798.5964

732.1253

675.8880

878.3524

975.8359

1097.6794
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20210721 1-BvT-056 - M1 isotope monoUb  370 (3.241) M1 [Ev-544537,It32] (Gs,0.750,500:1600,1.00,L33,R33); Cm (338:472)
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System 2- Gradient 3



Ub(1-76, Nle1)-S(CH2)2CO2Me (3) 

monoUb thioester
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20210721 3-BvT-041 - monoUb thioester 1: TOF MS ES+ 
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20210721 3-BvT-041 - monoUb thioester 357 (3.129) Cm (317:399) 1: TOF MS ES+ 
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20210721 3-BvT-041 - monoUb thioester  357 (3.129) M1 [Ev-558092,It33] (Gs,0.750,500:1600,1.00,L33,R33); Cm (317:399)
3.41e88649.0000

9371.0000

System 2- Gradient 3
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