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P15: Light chain from urine of patients (multiple myeloma)
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Data acquisition status on the HF-Omnitrap-Booster platform
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1. Top-down LC-MSn analysis of Light Chains (HF-Omnitrap)
Data acquired from April to July 2022, processed with PeakFinder

2. Top-down LC-MSn analysis of Light Chains (HF-Omnitrap)
After filament replacement, data acquired from Sept to Oct 2022, to be processed with Cronus

3. Top-down LC-MSn analysis of Light Chains (Lumos)
Data acquired in August 2022, to be processed with Cronus

4. HF-Omnitrap-Booster Characterization (HF-Omnitrap-Booster)

5. Top-down LC-MSn analysis of NISTmAb (HF-Omnitrap)



Reduced, alkylated and intact Light chain: MS1
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20220328_QHF_TF_LCs_P15_TCEP_IAA_MS1_15k #1230-1274 RT: 23.99-24.60 AV: 45 NL: 7.85E7
T: FTMS + p NSI Full ms [750.0000-2550.0000]
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20220328_QHF_TF_LCs_P15_MS1_15k #1064-1080 RT: 23.34-23.57 AV: 17 NL: 1.07E8
T: FTMS + p NSI Full ms [750.0000-2550.0000]
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Data acquired from April to July 2022 (nLC + PeakFinder)
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Exp. Seq. coverage Parameters

MS2

HCD NCE20 20% (deconv.) AGC5E5,10 µscan, 240k

ECD 70ms 37% AGC5E5,10 µscan, 120k

ECD 70ms+suppl. CID 
activation

44% (deconv.) AGC5E5,10 µscan, 120k
2 datasets combined

EID 50ms AGC5E5,10 µscan, 120k

EID 150ms 39% AGC5E6,3 µscan, 240k

ECD 250ms AGC5E6,3 µscan, 240k

ECD 500ms AGC5E6,3 µscan, 240k

ECD 750ms AGC5E6,3 µscan, 240k

MS3

ECD 250ms+MS3CID of 16+• 39.0% AGC5E6,3 µscan, 240k

ECD 250ms+MS3CID of 15+•• 25.4% AGC5E6,3 µscan, 240k

ECD 500ms+MS3CID of 16+• 41.3% AGC5E6,3 µscan, 240k

ECD 750ms+MS3CID of 16+• 29.6% AGC5E6,3 µscan, 240k

EID 150ms+MS3CID of 18+• 28.2% AGC5E6,3 µscan, 240k

EID 150ms+MS3CID of 19+•• 23.0% AGC5E6,3 µscan, 240k

MS4
y96

HCD20-ECD50ms-MS4CID 33.7% (y96) AGC5E6,3 µscan, 240k

HCD20-ECD500ms-MS4CID 26.3% (y96) AGC5E6,3 µscan, 240k

Intact LC (m/z 1388, 17+)

Exp. Seq. coverage Parameters

HCD NCE20 36% (deconv.) AGC5E5,10 µscan, 240k

MS2

ET10HCD10 (Lumos) 77.9% AGC1E6,20 µscan, 120k

ECD 70ms 78.9% AGC5E5,10 µscan, 120k

EID 50ms 85.0% AGC5E5,10 µscan, 120k

ECD 50ms 83.1% AGC5E5,10 µscan, 120k

ECD 50ms+suppl. CID 
activation

91.5% AGC5E5,10 µscan, 120k
2 datasets combined

Reduced, alkylated LC (m/z 1034, 23+)



Reduced, alkylated Light chain: ECD (m/z 1034, 23+)
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ECD 50 ms

20220524_QHF_TF_LCs_P15_red_alkyl_ECD50_AGC5E5 #159-274 RT: 14.21-20.57 AV: 116 NL: 1.02E7
T: FTMS + p NSI SIM ms [200.0000-8000.0000]
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20220524_QHF_TF_LCs_P15_red_alkyl_ECD50_AGC5E5 #159-274 RT: 14.21-20.57 AV: 116 NL: 1.02E7
T: FTMS + p NSI SIM ms [200.0000-8000.0000]
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a : 10% x : 14%
b : 9% y : 31%
c : 50% z : 60%

Sequence coverage : 83.1%

22+•

23+
HF-Omnitrap



Reduced, alkylated Light chain: ECD (m/z 1034, 23+) + CID
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ECD 50 ms + CID supp activation

HF-Omnitrapa : 15% x : 15%
b : 28% y : 51%
c : 53% z : 62%

Sequence coverage : 91.5%

20220524_QHF_TF_LCs_P15_red_alkyl_ECD50_AGC5E5 #159-274 RT: 14.21-20.57 AV: 116 NL: 1.02E7
T: FTMS + p NSI SIM ms [200.0000-8000.0000]
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MS2 ECD 50 ms

20220524_QHF_TF_LCs_P15_red_alkyl_ECD50_AGC5E5_CID_MS2_1 #150-241 RT: 14.22-20.23 AV: 92 NL:
T: FTMS + p NSI SIM ms [200.0000-8000.0000]
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of m/z 1081 (22+•)

22+•
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2 datasets combined



Reduced, alkylated Light chain: EID (m/z 1034, 23+)
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EID 50 ms

a : 20% x : 42%
b : 20% y : 31%
c : 21% z : 52%

Sequence coverage : 85%

20220603_QHF_TF_P15_LCs_red_alkyl_EID100_AGC5E5_1 #156-258 RT: 13.99-20.01 AV: 103 NL: 2.82E6
T: FTMS + p NSI SIM ms [200.0000-8000.0000]
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MS2 EID 50 ms

20220603_QHF_TF_P15_LCs_red_alkyl_EID100_AGC5E5_1 #156-258 RT: 13.99-20.01 AV: 103 NL: 2.82E6
T: FTMS + p NSI SIM ms [200.0000-8000.0000]
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Reduced, alkylated Light chain: EThCD Lumos
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23+

11

ET10 HCD10 on Lumos

20190619_L_MaD_C4_P15_TCEP_IAA_ET10hcD10_1034_01 #27-59 RT: 29.61-32.51 AV: 33 NL: 2.70E5
T: FTMS + p NSI sid=15.00  sa Full ms2 1034.0800@etd10.00 1034.0800@hcd10.00 [110.0000-2000.0000]
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a : 6% x : 1%
b : 17% y : 31%
c : 38% z : 53%

Sequence coverage : 77.9%



Intact Light chain: ECD (m/z 1388, 17+)
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ECD 70 ms
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a : 18% x : 15%
b : 7% y : 16%
c : 23% z : 24%

Sequence coverage : 37.1%

20220330_QHF_TF_LCs_P15_tMS2_mz1388_ECD70ms #290-354 RT: 21.58-25.96 AV: 65 NL: 3.88E6
T: FTMS + p NSI SIM ms [200.0000-8000.0000]
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Intact Light chain: ECD (m/z 1388, 17+) + CID
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HF-Omnitrap

20220401_QHF_TF_LCs_P15_tMS2_mz1388_ECD70ms_CID_mz1475_q015_Amp3000 #291-377 RT: 21.63-26.98
T: FTMS + p NSI Full ms2 1388.7000@hcd10.00 [200.0000-8000.0000]
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ECD 70 ms + suppl. CID activation

20220330_QHF_TF_LCs_P15_tMS2_mz1388_ECD70ms #290-354 RT: 21.58-25.96 AV: 65 NL: 3.88E6
T: FTMS + p NSI SIM ms [200.0000-8000.0000]
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MS2 ECD 70 ms

16+•

17+

Sequence coverage : 44%

2 datasets combined

MS2 ECD 70 ms + suppl.CID
of m/z 1475 (16+•)



Intact Light chain: EID (m/z 1388, 17+)
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EID 150 ms

20220427_QHF_TF_LCs_P15_EID150ms_240k #316-417 RT: 16.10-21.25 AV: 102 NL: 1.14E5
T: FTMS + p NSI SIM ms [200.0000-8000.0000]
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MS2 EID 150 ms

20220427_QHF_TF_LCs_P15_EID150ms_240k #317-417 RT: 16.15-21.25 AV: 101 NL: 1.15E5
T: FTMS + p NSI SIM ms [200.0000-8000.0000]
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a : 15% x : 25%
b : 12% y : 17%
c : 13% z : 19%

Sequence coverage : 39%

HF-Omnitrap



Intact Light chain: MS3 
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ECD 250 ms, MS3 CID of m/z 1475 (16+•)
a : 10% x : 7%
b : 22% y : 19%
c : 14% z : 14%

Sequence coverage : 39%

20220506_QHF_TF_LCs_P15_ECD250ms #332-410 RT: 18.56-22.59 AV: 79 NL: 3.80E5
T: FTMS + p NSI SIM ms [200.0000-8000.0000]
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MS2 ECD 250 ms

20220506_QHF_TF_LCs_P15_ECD250ms_CID_mz1475 #316-401 RT: 18.21-23.12 AV: 86 NL: 2.56E4
T: FTMS + p NSI SIM ms [200.0000-8000.0000]
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Intact Light chain: MS3

16

a : 11% x : 9%
b : 28% y : 21%
c : 15% z : 17%

Sequence coverage : 41.3%

ECD 500 ms, MS3 CID of m/z 1475 (16+•)

20220531_QHF_TF_P15_LCs_ECD500ms #198-267 RT: 14.05-18.99 AV: 70 NL: 9.22E4
T: FTMS + p NSI SIM ms [200.0000-8000.0000]

500 1000 1500 2000 2500
m/z

0

20

40

60

80

100

R
el

at
iv

e 
A

bu
nd

an
ce

1388.63
1475.35

1573.77

1005.47 1311.48846.90211.58 589.27 1686.26 2070.33 2220.94 2431.23

16+•
17+

15+••

20220531_QHF_TF_P15_LCs_ECD500ms_MS3CID_mz1475_2 #192-276 RT: 13.72-19.98 AV: 85 NL: 1.99E4
T: FTMS + p NSI SIM ms [200.0000-8000.0000]
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Intact Light chain: MS3

17

a : 9% x : 6%
b : 15% y : 16%
c : 13% z : 11%

Sequence coverage : 29.6%

ECD 750 ms, MS3 CID of m/z 1475 (16+•)

20220531_QHF_TF_P15_LCs_ECD750ms #173-229 RT: 13.78-18.84 AV: 57 NL: 3.98E4
T: FTMS + p NSI SIM ms [200.0000-8000.0000]
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20220601_QHF_TF_P15_LCs_ECD750ms_MS3CID_mz1475_3 #148-212 RT: 13.76-19.73 AV: 65 NL: 1.80E4
T: FTMS + p NSI SIM ms [200.0000-8000.0000]
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MS2 ECD 750 ms

MS3 CID of m/z 1475 (16+•)

HF-Omnitrap



Intact Light chain: MS3

18

EID 150 ms, MS3 CID of m/z 1311 (18+•)

a : 8% x : 8%
b : 19% y : 13%
c : 8% z : 9%

Sequence coverage : 28.2%

20220427_QHF_TF_LCs_P15_EID150ms_240k #316-417 RT: 16.10-21.25 AV: 102 NL: 1.14E5
T: FTMS + p NSI SIM ms [200.0000-8000.0000]
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MS2 EID 150 ms

20220513_QHF_TF_LCs_P15_EID150_CID_mz1311_1 #284-383 RT: 14.97-20.18 AV: 100 NL: 1.08E4
T: FTMS + p NSI SIM ms [200.0000-8000.0000]
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18+•

17+

19+••

HF-Omnitrap



Intact Light chain: MS3

19

EID 150 ms, MS3 CID of m/z 1242 (19+••)

a : 6% x : 7%
b : 13% y : 13%
c : 6% z : 10%

Sequence coverage : 23%

20220427_QHF_TF_LCs_P15_EID150ms_240k #316-417 RT: 16.10-21.25 AV: 102 NL: 1.14E5
T: FTMS + p NSI SIM ms [200.0000-8000.0000]
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MS2 EID 150 ms

20220518_QHF_TF_LCs_P15_EID150_CID_mz1242_3 #358-517 RT: 18.87-27.26 AV: 160 NL: 1.97E3
T: FTMS + p NSI SIM ms [200.0000-8000.0000]
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Intact Light chain: MS4
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Intact Light chain: MS4

21
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T: FTMS + p NSI Full ms2 1388.7000@hcd20.00 [200.0000-8000.0000]
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Intact Light chain: MS4
MS2 HCD20-MS3 ECD 50ms-MS4 CID

a : 1% x : 5%
b : 11% y : 24%
c : 15% z : 13%

Sequence coverage : 33.7%

20220711_QHF_TF_P15_LCs_HCD20_ResDC_mz1339_ECD50ms_ResDC_mz1530_CID_2 #466-580 RT: 23.60-29.39 AV: 115 NL: 4.93E3
T: FTMS + p NSI Full ms2 1388.7000@hcd20.00 [200.0000-8000.0000]
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Intact Light chain: MS4 (extending MS3 ECD activation time)
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MS4
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Data acquired in Sept./Oct. 2022, to be processed w. Cronus

Exp. Seq. coverage Parameters

MS2

ECD 25ms AGC5E6,3 µscan, 240k

ECD 50ms AGC5E6,3µscan, 240k

ECD 100ms AGC5E6,3µscan, 240k

ECD 50msa AGC5E5,3µscan, 240k

ECD 50ms+suppl. CID 
activation (m/z 1081)a

AGC5E5,3µscan, 240k

EID 25 ms AGC5E6,3µscan, 240k

EID 50ms AGC5E6,3µscan, 240k

Reduced, alkylated LC (m/z 1034, 23+)

a AGC target was lowered to 1E6 to obtain charge reduced species

Exp. Seq. coverage Parameters

MS2

ECD 50 ms AGC5E6,3 µscan, 240k

ECD 100ms AGC5E6,3 µscan, 240k

ECD 100ms+suppl. CID activation AGC5E6,3 µscan, 240k

ECD 200ms AGC5E5,3 µscan, 240k

ECD 250ms AGC5E5,3 µscan, 240k

EID 50ms AGC5E6,3 µscan, 240k

EID 100ms AGC5E6,3 µscan, 240k

MS3

ECD 100ms+MS3CID of 16+• AGC5E6,3 µscan, 240k

ECD 200ms+MS3CID of 16+• AGC5E6,3 µscan, 240k

EID 50ms+MS3CID of 18+• AGC5E6,3 µscan, 240k

MS3 (y96)

HCD20-EID 50ms AGC5E6,3 µscan, 240k

HCD20-EID 200ms AGC5E6,3 µscan, 240k

HCD20-ECD 50ms AGC5E6,3 µscan, 240k

HCD20-ECD 500ms AGC5E6,3 µscan, 240k

MS4 (y96)

HCD20-ECD50ms-MS4CID AGC5E6,3 µscan, 240k

HCD20-ECD500ms-MS4CID AGC5E6,3 µscan, 240k

In source CID-m/z1339-ECD50ms-MS4CID AGC5E6,3 µscan, 240k

In source CID-m/z1339-ECD500ms-MS4CID AGC5E6,3 µscan, 240k

MS3 (b118) In source CID-m/z1432-ECD50ms AGC5E6,3 µscan, 240k

MS4 (b118)
In source CID-m/z1432-ECD500ms AGC5E6,3 µscan, 240k

In source CID-m/z1432-ECD50ms-MS4CID AGC5E6,3 µscan, 240k

Intact LC (m/z 1388, 17+)



Intact Light chain: MS4 (m/z 1388, 17+)

HCD
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ECD

MS2

MS1
MS3

CID

MS4

HCD NCE20

y96

EID

Targeting C terminal fragment y96 ion



Intact Light chain: MS4 (m/z 1388, 17+)
Targeting N terminal fragment b118 ion

In 
source 

CID

ECD

‘MS2’

MS3

CID

MS4

HCD NCE20

b118

EID

y96



Data acquired on Lumos (Aug. 2022) to be processed with Cronus

Exp. Seq. coverage Parameters

MS2d

ETD10 AGC5E6,3 µscan, 240k

ET5HCD5 AGC5E6,3µscan, 240k

ET10HCD10 AGC5E6,3µscan, 240k

ET15HCD15 AGC5E5,3µscan, 240k

Reduced, alkylated LC (m/z 1034, 23+)

d Low AGC target data (1E6, 3 and 10 µscan) were also acquired

Lumos
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Exp. Seq.coverage Parameters

MS2a

ETD15 AGC5E6,3 µscan, 240k

ETD20 AGC5E6,3 µscan, 240k

ETD25 AGC5E6,3 µscan, 240k

ET10HCD10 AGC5E6,3 µscan, 240k

ET15HCD15 AGC5E6,3 µscan, 240k

ET10HCD10 AGC5E6,3 µscan, 240k

ET25HCD25 AGC5E6,3 µscan, 240k

MS3b
(m/z 1475,

16+•)

ETD-MS3HCD15 AGC5E6,3 µscan, 240k

ETD-MS3HCD20 AGC5E6,3 µscan, 240k

ETD-MS3HCD25 AGC5E6,3 µscan, 240k

MS3c
(m/z 1339,
8+, y96)

HCD-MS3ETD15 AGC1E6,10 µscan, 240k

HCD-MS3ETD20 AGC1E6,10 µscan, 240k

HCD-MS3ET15HCD15 AGC1E6,10 µscan, 240k

HCD-MS3ET20HCD20 AGC1E6,10 µscan, 240k

a Low AGC target data (1E6, 3 and 10 µscan) were also acquired
b Low AGC target data (1E6, 10 µscan) were also acquired
c High AGC target data (5E6, 3µscan) were not usable

Intact LC (m/z 1388, 17+)



Cronus analysis
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HF-Omnitrap-Booster Characterization

LC-MSn analysis of red/alkyl Light chain
ECD 50 ms, 15k resolution, 5 replicates



QExHF, TF_P15_LCs_red_alkyl_ECD50, R = 15 K , AGC = 5e5, ITmax = 200 ms
20220712_QHF_TF_P15_LCs_red_alkyl_ECD50_15k_R1

Tacq = 32 ms,  R = 15 k Tacq = 32 ms,  R = 15 k

HF-Omnitrap-Booster



QExHF, TF_P15_LCs_red_alkyl_ECD50, R1

- RAW, eFT, Tacq = 32 ms
- H5, aFT (half), Tacq = 45 ms

- RAW, eFT, Tacq = 32 ms
- H5, aFT (full), Tacq = 150 ms

HF-Omnitrap-Booster



QExHF, TF_P15_LCs_red_alkyl_ECD50, R = 120 K
AGC = 5e5, ITmax = 200 ms

ECD 50 ms, 120k resolution, 5 replicates



QExHF, TF_P15_LCs_red_alkyl_ECD50, R = 120 K
AGC = 5e5, ITmax = 200 ms

20220712_QHF_TF_P15_LCs_red_alkyl_ECD50_120k_R1

Tacq = 256 ms,  R = 120 k

HF-Omnitrap-Booster
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QExHF, TF_P15_LCs_red_alkyl_ECD50, R = 120 K
AGC = 5e5, ITmax = 200 ms

35

QExHF, TF_P15_LCs_red_alkyl_ECD50, R = 120 K, AGC = 5e5, ITmax = 200 ms
Single scan - RAW, eFT, Tacq = 256 ms

- H5, aFT (half), Tacq = 256 ms

HF-Omnitrap-Booster



QExHF, TF_P15_LCs_red_alkyl_ECD50, R = 120 K
AGC = 5e5, ITmax = 200 ms

- RAW, eFT, Tacq = 256 ms, single run
- RAW, eFT, Tacq = 256 ms, 5 aver. runs
- H5, aFT (half), Tacq = 256 ms, 5 aver. runs



20220712_QHF_TF_P15_LCs_red_alkyl_ECD50_120k_10µscan_AGC_fixed_1

QExHF, TF_P15_LCs_red_alkyl_ECD50, R = 120 K , AGC = fixed,
ITmax = 50 ms, 10 us

Tacq = 256 ms,  R = 120 k

well aligned

HF-Omnitrap-Booster
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Omnitrap_ NISTmAb_ mz2799_ MS2 ECD_ 2 #6-40 RT: 0.71-4.71 AV: 35 NL: 1.47E3
T: FTMS + p NSI sid=50.00  SIM ms [500.0000-5000.0000]
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2052.39
2852.59

1251.71
3222.10

727.41 3368.26

1197.19

814.44
3451.952102.42968.52

4353.29 4539.123554.222747.57 4177.052251.97 4803.54

Intact NISTmAb,  m/z 2797, 53+

MS2 ECD 90 ms

MS2 ECD 90 ms +
Broadband excitation

Broadband excitation

Omnitrap_ NISTmAb_ mz2799_ MS2 ECD + BBexc #2-174 RT: 0.24-15.64 AV: 173 NL: 3.40E3
T: FTMS + p NSI sid=50.00  SIM ms [500.0000-5000.0000]
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Isolation window: 30 m/z

HF-Omnitrap: TDMS analysis of Intact antibody HF-Omnitrap
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Residue cleavage: 16%

Omnitrap_ NISTmAb_ mz2799_ MS2 ECD + BBexc #2-174 RT: 0.24-15.64 AV: 173 NL: 3.40E3
T: FTMS + p NSI sid=50.00  SIM ms [500.0000-5000.0000]
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2410.42 4509.402902.41 3242.16 3426.54 3740.20 4274.17 4862.15

Residue cleavage: 21%ECD 90 ms +
Broadband excitation

Sequence coverage obtained from MS2 ECD 
+BB excitation

HF-Omnitrap
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Omnitrap_ NISTmAb_ mz2799_ MS2 CID q015_BBexc4 #1-223 RT: 0.01-1.93 AV: 223 NL: 9.29E3
T: FTMS + p NSI sid=50.00  SIM ms [500.0000-5000.0000]
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2570.16994.53
768.23 2849.55 3136.76 3511.84 4509.453871.55 4974.714059.03

Omnitrap_ NISTmAb_ mz2799_ MS2 CID+BBexc_ MS3 ResDC isol LC10+_ MS3 ECD _3  #336-938 RT: 2.91-8.11 AV: 603 NL: 1.81E3
T: FTMS + p NSI sid=50.00  SIM ms [500.0000-5000.0000]
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MSn experiments Omnitrap_ NISTmAb_ mz2799_ MS2 CID_2 #1-20 RT: 0.04-0.86 AV: 20 NL: 1.05E4
T: FTMS + p NSI sid=100.00  SIM ms [500.0000-5000.0000]
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3300.78580.30 3635.95 4781.003881.86 4165.70

MS2: CID of m/z 2797 (53+)

MS2: CID + broadband excitation

MS3: ECD of light chain 10+ 

MS4: …

Omnitrap_ NISTmAb_ mz2799_ MS2 CID+BBexc_ MS3 ResDC isol LC10+_ MS3 ECD _ MS4 ResDC isol LC9+dot  #231 RT: 2.00 AV: 1 NL: 2.68E4
T: FTMS + p NSI sid=50.00  SIM ms [500.0000-5000.0000]
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Broadband excitation

Isolation, accumulation

Isolation, accumulation

9+•

10+
9+•

HF-Omnitrap
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20220303_L_TF_NISTmAb_HESI_ETD_full profile_200ms #30-48 RT: 6.18-12.08 AV: 19 NL: 3.88E3
T: FTMS + p ESI sid=100.00  Full ms2 2797.2000@etd15.00 [200.0000-4000.0000]
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m/z 2797, 53+, isolation window: 2 m/z

Lumos ETD 15 ms
Residue cleavage: 10%

Residue cleavage: 9%

HF-Omnitrap
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Conclusions/future directions
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• Easy and smooth installation (3 days), very stable system (filament changed only once, no other major 
cleaning), but manual operation (4-5 LC-MS/MS experiments /day)

• Very promising data both on light chain (LC time scale) and mAb analysis

• Added value of booster for data acquisition 

• Data analysis very long and difficult (improved with Cronus but still requires more automation)

• To be done (by Dec 2022?)

• Analyse all acquired data and acquire new ones on intact mAbs (infusion) with the booster (C. 
Garcia)

• Install and test the PI trap

• Install VUV on the omnitrap

• Write the paper on the P15 light chain (> ASMS abstracts)
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