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Orbitrap Fusion Lumos
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Presenter
Presentation Notes
The new technology enhancements on Orbitrap Lumos as compared to Orbitrap Fusion are highlighted in blue.  

1) The brighter ion source consists of the HCTT and EDIF, both are from the TSQ Quantiva product line.  They increase the signal 2-5X. 

2) The Advanced Active Ion Beam Guide (AABG) is from Q Exactive product line and keeps the Q1 clean(er). 

3) A segmented quadrupole powered by the Advanced Quadrupole Technology is also from the Q Exactive product line. It allows for better transmission at higher resolutions, symmetric transmission across the isolation window, and improved transmission for m/z >1000.  

4) The Advanced Vacuum Technology allows to manage gas flow in the IRM/Ion Trap and UHV regions, such that the higher vacuum is obtained between the C-trap and Orbitrap.  
The Lumos instrument inherits the winning tribrid architecture from the Orbitrap Fusion and all the proven hardware elements, such as ultra-high field Orbitrap, Ion Routing multipole, linear ion trap and Easy IC/ETD source. Note that the way we produce anions for ETD and IC has not changed.  The ETD HD is an improved way to conduct ETD experiments in the linear ion trap, utilizing 3X more precursor ions.  This results in much improved detection limits and dynamic range of the ETD reaction.  



Application Dependency: Pressure & Resolution

MS MS MS/MS MS
Protein Protein Protein
>50 kDa <40kDa 40-50 kDa
Standard Intact Protein Intact Protein Intact Protein
Pressure Mode Mode Mode Mode
IRM @ 2mtorr IRM @ 2mtorr IRM @ 1mtorr
R @ 15000 R @ 120000 R @ 120000 R @ 240000

Intact mAb Charge States

e csase

Carbonic Anhydrase
Isotopic Resolution

Carbonic Anhydrase
HCD MS/MS

CS 42+

Reduced mAb Heavy Chain
Isotopic Resolution
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Presentation Notes
The Orbitrap Resolution and IRM pressure settings are dependent on the application of interest. Examples below:

Orbitrap resolution 15000 and IRM pressure 8 mTorr (standard pressure mode) for average mass analysis of large proteins (>50 kDa) such as intact mAb.

For isotopic resolution of intact proteins (mol. Wt < 40kDa), Orbitrap resolution 120K  at IRM 2 mTorr (intact protein mode) is sufficient. However 240K resolution and 1mtorr IRM pressure is needed for proteins in the mass range 40-50 kDa. Often SIM and/or heavy averaging is required to build up signal. 

For Top-down fragmentation of intact proteins you can use Orbitrap resolution 120K  at IRM 2 mTorr (intact protein mode). Note: If using 240K go down to 1 mTorr pressure for intact protein mode.




= || Positive
* [ lon Optics
[[] Source to IRM
[[] IRM to Ion Trap
[[] Ion Trap, Front to Back
[[] IRM to C-Trap
[[] Source Pre-filter
[[] HCD Collision Energy
* [0 lon Trap
[C] Electron Multiplier Gain
b [] Resolution
b O] Isolation
[[] Resonance CID
P[] Mass
* [ Quadrupole
[[] Transmission
[[] Mass and Resolution
[[] Wide Isolation Window
* [0 Orbitrap
[[] Enhanced Fourier Transform

[[] Mass
[[] Predictive AGC

General Calibrations

» Check all positive calibrations before
proceeding to extended positive calibrations.

* Check Negative mode lon optics & lon Trap
electron multiplier gain calibrations prior to ETD
calibration.

* [~ Megative
* [ Ion Optics

[ Source to IRM

[T IRM to Ion Trap
* [T ETD
[ Ion Trap, Front to Back

» [ Reagent Transmission
[ IRM to C-Trap

* [] InTrap # [ IC Transmission

[T Electron Multiplier Gain ¥ [~ Reagent Ion Source
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Presenter
Presentation Notes
Check the standard calibrations before proceeding to extended calibrations for intact protein analysis


Extended Calibrations

MS Normal Mass Range High Mass Range
Protein No Extended Positive Extended:
Calibrations Required High Mass Range

>50 kDa CalMix & Enfuvirtide

» [ High Mass Range : Calibration Solution

# [ High Mass Range : Enfuvirtide
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Presentation Notes
For proteins larger than 50kDa, no extended calibrations are needed if the spectra will be acquired in normal mass range.
For proteins larger than 50kDa, instrument needs to be calibrated with calmix and Enfuvirtide prior to acquiring the spectra in high mass range.


Extended Calibrations Contd.

MS Set IRM Pressure @ = [ Intact Protein Mode : Calibration Solution
Protei 2mtorr oo

rowein Positive Extended: F fm:“':
<40 kDa Intact Protein Mode Ao o T

MS Set IRM Pressure @ = [ Intact Protein Mode : Calibration Solution
Protei 1mtorr b one

roein Positive Extended: F fm:“':

40-50 kDa Intact Protein Mode

[T IRMtoIon Trap



Presenter
Presentation Notes
120K resolution at 2 mtorr is sufficient for proteins <40kDa, however 240K resolution and 1mtorr IRM pressure is needed for proteins in the mass range 40-50 kDa.
For isotopic resolution of intact proteins, the mass spec needs to be calibrated in intact protein mode at the given IPM pressure value.



IPM Pressure Settinc
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* |IPM pressure can be changed in

diagnostics, by changing the parameter o

value under ‘Set IRM pressure (Intact)’ e

and then click on Start. B Sor et

« Hardware->System—=>IRM-> Set IRM ! i

Pressure (Intact)-> ‘IRM_Pressure’

Parameter Value e
[[] CheckIRM Pressure Regulation

 Note: The instrument can only be et

calibrated for one ‘IRM Pressure ? coma iy

(Intact)’ at a given time. oo

» The intact protein mode calibration

(optics) needs to be run at the desired —

IRM pressure (Intact). T [
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Presenter
Presentation Notes
The IRM pressure for intact protein mode can be changed in diagnostics as shown. For example set ‘IRM_Pressure’ Parameter value 0.001 for resolution of 40-50 kDa intact proteins.

Note that the instrument can only be calibrated for one IRM pressure value for standard protein mode plus one IRM pressure value for intact protein mode at a time.


Extended Calibrations Contd.

MS/MS

Set IRM Pressure @
2mtorr

Positive Extended:
Intact Protein Mode

* [~ Intact Protein Mode :
= [~ Optics
[T Source to IRM

[ IRMto C-Trap

[T IRM to Ion Trap

Calibration Solution

&
- ETD Extended
ETD Extended: - .
Intact Protein Mode = [ Intact Protein Mode
[T Source to IRM
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Presentation Notes
For top-down MS/MS characterization of intact proteins the extended calibrations needed are source to IRM, IRM to C-trap, IRM to Ion trap and the reagent ion source to IRM optics calibration in intact protein mode.



FT Signal: Averaged Transients vs. Averaged Scans

* To improve spectra S/N use either microscans (each is a single transient)
or Averager in Tune. S/N improves as square root of number of
transients averaged.

* When spectra are averaged in Qual browser, both signal and noise are
averaged, the gain in S/N is somewhat lower.

* Whenever possible try to average as many transients as possible to
Improve spectral S/N.

» Averager updates the scan with every transient added.
* Microscans update the scan only when all transients are added.

* The end result is exactly the same whether you use n microscans or
average n transients through Averager. The only difference is in the scan
update frequency.

» Averager uses rolling average routine.

* When using microscans (n) the scan appear after averaging the last n
transients.
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Direct Infusion: Carbonic Anhydrase

The world leader in serving science



Carbonic Anhydrase

* P/N C2522, Sigma

* Direct Infusion: Flow rate 3ul/min

* 1-5 pmol/ul in 50:50 AcN: H,0, 0.1% FA

« HESI probe (same source conditions as for calmix)

N-terminal
acetylation

(42.0106) SHHWGYGKH NGPEHWHKDF PIANGERQSP
VDIDTKAVVQ DPALKPLALV YGEATSRRMV NNGHSFNVEY
DDSQDKAVLK DGPLTGTYRL VQFHFHWGSS DDQGSEHTVD
RKKYAAELHLVHWNTKYGDF GTAAQQPDGL AVVGVFLKVG
DANPALQKVL DALDSIKTKG KSTDFPNFDPGSLLPNVLDY
WTYPGSLTTP PLLESVTWIV LKEPISVSSQ QMLKFRTLNF
NAEGEPELLM LANWRPAQPL KNRQVRGFPK
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Carbonic Anhydrase Full MS

240K, IPM 1mtorr
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Presentation Notes
Data acquired for proteins at 120K or 240K resolution is isotopically resolved and can be processed using Xtract or THRASH algorithms to provide Monoisotopic Mass.



Carbonic Anhydrase MS/MS CID
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Presentation Notes
List of monoisotopic masses obtained from Xtract deconvolution was processed using ProSight Lite with fragment mass measurement tolerance 10ppm.


Carbonic Anhydrase MS/MS HCD

§ ProSight Lite
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Presentation Notes
List of monoisotopic masses obtained from Xtract deconvolution was processed using ProSight Lite with fragment mass measurement tolerance 10ppm.



Carbonic Anhydrase ETD HD
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Presentation Notes
List of monoisotopic masses obtained from Xtract deconvolution was processed using ProSight Lite with fragment mass measurement tolerance 10ppm.
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Direct Infusion: Enolase

The world leader in serving science



Enolase (47 kDa

* P/N E6126, Sigma
* Direct Infusion: Flow rate 3ul/min

» Clean-up using Bio-Rad Micro spin columns (follow manufacturer’s
Instructions)

* 10 -20 pmol/ul in 50:50 AcN: H,0, 0.1% FA

AVSKVYARSVYDSRGNPTVEVELTTEKGVFRSIVPSGASTGVHEALEMRDGDKSKWMGKG
VLHAVKNVNDVIAPAFVKANIDVKDQKAVDDFLISLDGTANKSKLGANAILGVSLAASRAAAAE
KNVPLYKHLADLSKSKTSPYVLPVPFLNVLNGGSHAGGALALQEFMIAPTGAKTFAEALRIGS
EVYHNLKSLTKKRYGASAGNVGDEGGVAPNIQTAEEALDLIVDAIKAAGHDGKVKIGLDCASS
EFFKDGKYDLDFKNPNSDKSKWLTGPQLADLYHSLMKRYPIVSIEDPFAEDDWEAWSHFFKT
AGIQIVADDLTVTNPKRIATAIEKKAADALLLKVNQIGTLSESIKAAQDSFAAGWGVMVSHRSG
ETEDTFIADLVVGLRTGQIKTGAPARSERLAKLNQLLRIEEELGDNAVFAGENFHHGDKL
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Enolase Full MS
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Presentation Notes
Data acquired for large proteins at 15000 resolution is charge state resolved and can be processed using ReSpect deconvolution to provide Average Mass.




Enolase 47 kDa, MS/MS CID
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Presenter
Presentation Notes
List of monoisotopic masses obtained from Xtract deconvolution was processed using ProSight Lite with fragment mass measurement tolerance 10ppm.



Enolase MS/MS HCD

’ i i 686.33
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Presentation Notes
List of monoisotopic masses obtained from Xtract deconvolution was processed using ProSight Lite with fragment mass measurement tolerance 10ppm.



Enolase ETD HD CS 52+
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200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600
m/z
ThermoFisher
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Enolase CS 52+, ETD HD Sequence Coverage

E]v s KIV]Y]alR]S|V]YID S RIGINP TVIEVEILTT
E K| V FIR s 1]v P|s]|G A s|T]G v H|E A|L]E M|R]D
G|DIK]S KIWIMIGIK]IG vV L HIA Vv KIN VINID vV I A P]A
1F VIK]AIN]1TD VIK]ID Q K]A VIDID]F]L

INIK s K|IL1G]AIN A

IILIGVSILAAS

NVPLIYKHLAIDL SIKSIK|TS

LNVLNGGSH
AKTFAEALR
YGASAGNVG
DLIVDAIKA

[EFFIKkDGKYD
PQLADLYHS
DDWE AWS H|F

INPKIRTATIATI
TLSEISIKAA
GETEDTI[FIA

[ARSERLAKL
AGLEINFHHGD

P
AGGALALQE
IGSEVYHINL
DEGGVAPNI
AGHDGKVKI
LDFKINPINSD
LMKRYPIVS
FKTAGIQIV
EKKAADALL
QDSsS|[FAAGWG
DLVVGLRT|G
NIQLLRIEEE
KL

I1SLDGITIA
RAAAAEK
YVLPVPF
FMIAPTG
KSLTKKR
QTAEEAL
GLDCASS
KISKWLTG
IEDPFAE
ADDLTVT
LKlVINQI G
VMV S H[RS
Qi kTGlaP
LGDNAVF

|

Precursor Mass

Type: Monoisotopic
Observed: 46,642.21
Theaoretical: 46,642.21
Mass Diff. (Da): 0.001
Mass Diff. (ppm): 0.02
Scores

PCS: 473.98
P-Score: 2.4e-44

Lt Sracmants Eepl.. 763

% Residue Cleava... 21%

Modification (A1)

. No Medification
Custom

Uncommon
. Monomethylation

3ms

(aJv s kIvIY1AlIRIsTv]YIDIsIRIGIN PIT VIE v EIL TIT
TelklGe VIFIR]ls I1v Pls]lG A SITIG V HIE A|L]EIMIR]ID
16ID]K]sTKIwIMIG]K]G]v LTH]A v KIN]VINID V T A P]A
TF v k AIN] 17D V]K]D @ K]A VIDID]F]|L

INIK s KIL GIAIN A
NVPLYKHLA
LNVLNGGSH
AKTFAEALR
YGASAGNVG
DLIVDAIKA
EFFKDGKYD
PQLADLYHS
DDWEAWS H|F
NPKIRIATIAI
TLSE[STKAA
GETIEDITIFIA
ARS[EIRLAKL
AGLEINFHHGD

INLGVSLAA
DL SIKSIKITS
AGGALALQ
I1GSEVYHN
DEGGVAPN
AGHDGKVK
LDFKINPINS
LMKRYPIV
FKTAGIQI
E KIKIAlAD A L

QDISIFIAAGWG VMV S HIR
DLVVGLRT|GQII|K T Gla
NQLLRIEEELGDNAV

KL

s
P
E
L
1
1
D
s

v
L

1SLDGI|TIA
RAAAJAEK
YVLPlVP
FMIAPT
KSLTKK
QTAEEA
GLDCAS
KIS KwLT
IEDPFA
ADDLTV
LIKlVINQ I

Foa T - I T 2 T T o B > TR 7 I - B - B |

Precursor Mass

Type: Monoisotopic
Observed: 46,642.21
Theoretical: 46,642.21
Mass Diff. (Da): 0.001
Mass Diff. (ppm): 0.02
Scores

PCS: 1,059.40
P-Score: 1.9e-89
% Residue Cleava... 25%

Modification (A1)

. No Modification
Custom

Uncommon
. Monomethylation

5ms

(A)v s KIVIY1AIRISTV]YIDISTRIGIN PITIVIEIVIEILTT]T
1e1K]lG v FIR s]1]v P|s]G A]s|T]G v H|E AlL]EIM|R]D
T61DlKIsTKIwIM|G1K]G]v L HIA v KIN VINID v I]1A P]A
T VIK]AIN] 17D V]IK]D Q K|A VIDID|F]L 115 L]D G|T]A

NIK s K|L G AIN A
NVPLI]YKHLA
LNVLNGGSH
AKTFAEALR
YGASAGNVG
DLIVDAIKA
EFFKDGKYD
PQLADLYHS
DDWE AWS HLF
[INPKIR I A T|ALL
TLSleEls 1 KlAA
GlELTLE[DLTLF 1 A

A GlEINIFHHGD

ILGVS|ILAAS

LSKSK|TSP
GGALALQE
GSEVYHNL
EGGVAPNI
GHDGKVK I

DFKNPNSD
MKRYPIVS
KTAGIQIV
E KIKla AlDlA L L
QD[sIFAAGWG

D
A
1
D
A
L
L
F

RAAAAIE K
YVLPVP
FMIAPT
KSLTKK
QTAEEA
GLDCAS

IEDPFA
ADDLTV
LIKIVNGQ I
VMV S HIR

DLVIVGLRTIGIQLI KT G|lA
[alR SLEIRIL A KILINI[Q L L R T ELELE L GlPINA V

KL

F
G
R
L
S
KSKWLTG
E
T
G
S
p
F

1

Precursor Mass

Modification (A1)

M Mo Modification
Custom

Uncommon
. Monemethylation

/ms

Type: Monoisotopic
Observed: 46,642.21
Theoretical: 46,642.21
Mass Diff. (Da): 0.001
Mass Diff. (ppm): 0.02
Scores

PCS: 1,283.84
P-Score: l.6e-106
% Residue Cleava... 28 %

(a)v s KIv1v1alRrlsIVIYIDISIRIGIN PITIVIEIVIEILTTIT
Telkle v FIRIs111v P1s]G AlS|TIG v HIE A]L]EIMIR]D
16]1D]K] s1KwIM| G]K]G1VILTH]A v KIN VINID v T]A PlA
Tr vlk ANl 11D VIKID Q K A V]ID D]F]L 1 S L D G|T]A
INKSKILGAINAIILGVS|ILAAS
NVPLYKHLADLSKSK|TSP
LNVLNGGSHAGGALALQE

AKTFAEALR

IGSEVYHN

YGASAGNVGDEGGVAPN
DLIVDAIKAAGHDGKVK

EFFKDGKYD
PQLADLYHS
DDWEAWS H[F
NPKIRIATIAI

LDFKINPNS
LMKRLYP IV
FKITAGIQI
E KlKlAlAlD|A L

L

D
S
v

L

[T LIslels 1 klalaAQDSIFAAGWG
GlE[T[EIDIT[F 1 ADLV[VG LR T|GQIIIKTG|AP
|a r|s|E[R[L|alk|[LIN[Q L L|R[I E|E|E L G D|N AlV F

A GlEINLF HHG D

KL

RAAAAEK
YVLPVPF
FMIAPTG
KSLTKKR
QTAEEAL
GLDCASS
KSKWLTG
IEDPFAE
ADDLTVT
LIKlvINQ I G
VMV S H[R[S

Precursor Mass

Type: Monoisotopic
Observed: 46,642.21
Theoretical: 46,642.21
Mass Diff. (Da): 0.001
Mass Diff. (ppm): 0.02
Scores

PCS: 1,513.91
P-Score: 5.8e-124
% Fragments Exp... 38 %
% Residue Cleava.. 30%

Modification (A1)

. No Modification
Custom

Uncommon
. Monomethylation

oms
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ETD HD sequence coverage for Enolase CS 52+ obtained at different reaction times 


Enolase ETD HD CS 63+

742.89
z="
100-RXN 3mMs
50— 403.27
] 32231 &1t 122157 1371.72 1443.76
s z=? L z=2 z=2 z=1
O - it b -
8 100-RXN 5ms
T - 403.27
2 50- i
< 50 914.48
o - 533.96 z=12 98552 106155 122157
= | 25716 360.16 z=3 = 7=4 i 1356.73 1443.76
Q _ 7=7 7=7 t L z=1 z=1
& 0 L AMWL MA nWL.MM\hrM \M\h i i L1 I |
743.06 828.94
- ) 62.28 600.52 z=6 z="?
100 RXN /Mg9327 46228 692
i = nk 732.39
- | 552.96 =5
50— ;| z=3 914.48
i z=12 98552 1061.80 1551 o7
| 25716 360.16 =7 =4 z=2 Y e
= S / = Z;
07 Zwl Z_]? oo AM \AWWM.M\}M)”M oh bt |
828.94
z=2
100 RXN 9Mgo3-27
] z=1 600.52 742.89
= z=5 Z=6
0] sogfs 9124213, ® 98552 106180 122157
- 257.16 360.21 = ; =7 z=4 o 1325_61.72 14431_76
z=1 — — z=
07 ‘L n ‘ ZTAl ‘ Aot ‘ AM.UAM“ M‘ M}nu bt ""MHJ J‘]MMM’M‘MAMM‘MALAWTLJJ m‘ (L ;.L‘ ‘ ‘
200 400 600 800 1000 1200 1400 1600
m/z
03 ThermoFisher
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Enolase CS 63+, ETD HD Seq Coverage

[AJVS KIVIY AR[S[V[YDS RIGINP[T VIEV E[L T T
EKGV|IFRS IIVPISIGAS TG VH|E AlL1E MRID
16IDIK]S KWIMIGIKIG V LHIAVKINVNDV IAPA
1F v KA Nl 11D VIKID Q K]A VID DIF]L 1 S L D G|T

INK s KIL glaN]A ITL G V S]L

NVPLYKHLADLSIKSIKTSPYVLPV

AASRAAAAE

LNVILNGGSHAGGALALQEFMIAP
AKTFAEALRIGSEVYHNLKSLTK

DLIVDAIKAAGHDGKVKIGLDCA
EFFKDGKYDLDFKNPNSDKS KWL
PQLADLYHSLMKRYPIVSIEDPF
DDWEAWSH|IF FKITAG
INPKRIATIAI[EKKAADALLLKVNQI

TLS[ESIKAAQDS|FlAAGwWG

GETEDTIFIIADLVVG
ARSER[LAKILNQLLR
AGIEINFHHGDK L

1

L
I

P
T
K
YGASAGNVGDEGGVAPNIQTAEEA
S
T
A

QIVADDLTYV

A
K
F
G
R
L
S
G
E
T
G

VMV S HIR[S

RTlGQlIlk TGlaP
EEELGDINAVF

TioCuISUT viass

Type: Monoisotopic
Observed: 46,642.21
Theoretical: 46,642.21
Mass Diff. (Da): 0.001
Mass Diff. (ppm): 0.02
Scores

[FCEE 555.39
P-Score: 11e-50

s
% Residue Cleava... 17 %

Modification (A1)

M No Modification
Custom

Uncommon
[l Monomethylation

3ms

Precursor Mass
(alv s KIv]¥]AlRISIVIYIDISIRIGIN PIT VIEIV EIL T T o TEe
Te1KlG vIF R]s 11v PIs]G A S]T G v HIE AlL]EIMIR]D Observed: 46,642.21
.| .l 1 .I .I .| .| 1 1 1 .| 1 .I .I Thearetical: 46,642.21
GIDIK|IS|IKWM|GIKIGVILHIAVKINVINDV I APA Mass Diff. (Da}: 0.001
TF v K]aIN 17D VIKID @ K]A VIDID]FIL I S LD G|T A Mass Diff. (ppm}: 0.02
INIKSKILGANAIILGVSILAASRAAAAEK Scores

PCS: 1.315.86
NVPLYKHLADLSIKSKTSPYVLPVPEF B 5.9e-109
LMVLNGGSHAGGALALQEFMIAPTG : "

% Residue Cleava... 23%
AKTFAEALRIGSEVYHNLKSLTKEKR
YGASAGNVGDEGGVAPNIQTAEEAL Modificationi(A1)

M Mo Modification
DLIVDAIKAAGHDGKVKIGLDCASS Custorn
EFFKDGKYDLDFKNPNSDKSKWLTG [—
PQLADLYHSLMKRYPIVSIEDPEF|AE M Monamethylation
DDWEAWSHFFKTAGIQIVADDLITVT
NPKRIATIAT EKKlAlAID AlL L LIKIVNIQT 6
TLslel[sikaaqp|slFlaacwe vmv s HIR[S 5mS

GEITEIDTIFlIlaDLVvVGLRT[GlQll K TGlaP
ARSLER[LAK[LINQLILRIIEEEILGPINAVF
AGIENFHHGDKL

|a]v s kIvlv]alrlsIvlvIplsIrR]GIN PITIVIEIVIEIL]T]T
EIK]GIV]F R]s 1]v Pls]lc A s T]G VvV H E AlL]EIMIR]D
16]1DlKIsTKIWIMIG]K]G v L HIA V KIN VINID V 1 A PlA
Vv K AIN 17D]v K|D QIK]A VIDDIFIL I S LD G T]A

1F
N

NVPLYKHLADLS

G - Z2 O " m QO < P r

= B

KSKILGIANAILGV

K
NVLNGGSHAGGA
KTFAEALRIGSE
GASAGNVGDEGG
LIVDAIKAAGHD
FFKDGKYDLDFK
QLADLYHSLMKR
DWEAWSHFFKTA
PKRIAT[AILE KK|A
L slEs 1 KAAQ|[plslFla
E TIE[D[TIFlIlAD L VIV G
R SlE[R[L A K[LINIgQ LLIR
GlEINIFHHGD K L

s
5
L
v
v
G
N
Y
G
A

LAASRAAAAE
KTSPYVLPVP
ALQEFMIAPT
YHNLKSLTKK
APNIQTAEEA
KVKIGLDCAS
PNSDKSKWLT
PIVSIEDPFA
IQIVADDLTYV
DAlLLLIKVINGQI

K

F
G
R
L
5
G
E
T
G

AGWG VMV S H[R|S

LR Tl6lQLI K T GlA
1lElElE L G DN AV

P
F

TIECEor aes |
Type: Monoisetopic
Observed: 46,642.21
Theoretical: 46,642.21
Mass Diff. (Da): 0.001
Mass Diff. (ppm): 0.02
Scores

PCS: 1,381.43
P-Score: B.3e-114

% Residue Cleava.. 24%

Modification (A1)
M Ho Madification

Custom

Uncomman
W Monomethylation

/ms

(a]v s KIvIv]1alR]sIvIYIDlsIRIGIN PITIVIEIV EILTTIT
Te1k]l6 vlFIRr]s]1]v PlslG A s|T]G v HIE AlL]lEIMIRID
lelplklsIkwiM|G]K]lG VIL HIA v KIN]VINID v T A PlA
Te vik AlNl1]D]v KID Q K]A VID D]FIL 1 S LD G]|T A
INKSKLGANAILGVSLAASRAAAAEK

NVPLYKHLADLSKSKTSPYVLPVPEF
LNYVLNGGSHAGGALALQEFMIAPTG
AKTFAEALRIGSEVYHNLKSLTKEKR
YGASAGNVGDEGGVAPNIQTAEEAL
DLIVDAIKAAGHDGKVKIGLDCASS
EFFKDGKYDLDFEKNPNSDKSKWLTG
PQLADLYHSLMKRYPIVSIEDPFAE
DDWEAWSHFFKTAGIQIVADDLTVT
NPKRIATIATEKIKIAADALLLKIVNQIG

TLslElst kaAaqQD|slFlaaAGcwG vMV s H[R[S
GLELTLE[DLTFLIlA D L viv GlL RITIGIQLI|K T Gla P
la rlslelrlL|alklLInlQlele[rlt]elelelL GlDINA v F
A GLEIN[FHIHGD K L

Precursor Mass |
Type: Monoisotopic
Observed: 46,642.21
Theoretical: 46,642.21
Mass Diff. (Da): 0.001
Mass Diff. (ppm): 0.02
Scores

PCS: 186211

P-Score: 2.8e-150

% Residue Cleava.. 27%

_Modification (AL)
I nio modification
Custom

Uncemmean
W Monomethylation

9ms
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ETD HD sequence coverage for Enolase CS 63+ obtained at different reaction times 



Enolase Combined Sequence Coverage

56% Seq Coverage

(A)v s KIv]Y1AIR]STV]YIDISTRIGINIPTTIVIETVIETLTTIT
TelKlGIVIFIR]s]1lv]P]s]G Als]T]G v HIE AlL]EIM|R]D
161Dkl s|KIwIMlG1K]G| V]I LIH]A v KIN]VIN]D V]1]A]lP]A
1r VIK]AIN] 11D]VIKIDIQIK]A VIDID]FIL11]1S]LID GlT]A
INIK s K]L|G|AIN]ATITL]IG]V S|L AlJA S R A A A]AJE K
NVPLlYKHLAID L sIKISIKIT s P Y VIL]P]V]PIF
TLINIVILIN G G S H A G G]AIL]AILIQIEIFMII APTG
AKTFAEALRIGSEVYHNLKSLTKKR
YGA S AGNV]|GIDLEIGIGIVIAIP N I Q|T|AlE E A L
DLIVDAIKAAGHDGKIKIGLDCASS
IEFFIKDGKYDLDFKINPINSDK|SKWLTG
PQLADLYHSLMKRIYPIVSTIEDIPLFIALE
IDDWEAWSH|IFFIKITAGIQIVIADD LITV T
INlP KIR 1 A TlAalIlE K[K|AlA[DlALL L LIKIVINIQ I G
ITlLlsLlels 1 KlAlA QID[SLFlA AlGlWIGLVIMLV S HIR|S
GLEITLEIDLTLFLIlAlD L LVIVIGIL RITLGIQLIKLT GlA P
lA[RLsLE[R[L[ALK[LINIQ[LILIRLILELELELL G[DIN|ALVLF
IAlGLEINLFIHIHIG D K L
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Combined sequence coverage obtained from combining results from HCD, CID and ETD HD (CS 52+ and CS 63+ at different reaction times).


Enolase MS2 CID MS3 CID

670.35
100
MS2 CID m/z 898, MS3 m/z 870 CID
; % Prodight Lite —
902 D File |~ Modify Experimental Data I Modify Candidate Sequence l & Export |~ Afu"lt
85—
= AVSKVYARSVYD|SRGNIP TIVIEIVIEIL T T %‘Wﬁmismpk
80 EKGVFRSIVIPSGASTGVH|EJALEIMRD Observed: 46,642.21
1 heoretical: ,637.
757 GDIK S KWMG K|G V L1H]A V KIN VIN D V]I]AlP A Lass Dtiﬁ_ — 5%2?;;
7041 FVKANIDVIKDIQKIAVDD FILLIIS LIDG T A Mass Diff. (ppm): n/a
3 NKSKLGANAIILGVSLAASRAAAAEK Scores
654 PCS: 435.19
= INVIPLYIKHLAD[LISKSKTSPYVIL P EAE— P
) -
o 604
[ - % Residue Cleava... 24 %
. MS3 Precursor Sequence [ _
5 = Modification (V148)
'2 50; . No Modification
g = 909.78 ol 1501
] 45;
© = 969.77
04 40; 1015.80
35;
30-
257
= 645.33
20 |
= 1026.54 1170.16
154
lOE | 1124.51
. | 1072.
52 473.27 577.27 612.79 07260 ‘ 1205.11 Log7. 7;.339.70
O i e L e e e e ookl i‘"w"‘\"L“\“‘h‘“\h‘”w“w””‘\ \”‘\”w””\”w”w”
400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600
m/z
ThermoFisher
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Enolase MS2 CID MS3 ETD

868.47
100+
MS2 CID m/z 898, MS3 ETD m/z 870
905 § prosigt Lie e
80 A v s KIVIY]AIRISIV]YIDISIRIGIN PIT VIE VIEILITIT Erecursor Mass
J Type: Monoisotopic
755 TEIKIG v FIR s]I v P]s]G A S T|G V H E A LIEIM|IR]D Observed: 46,642.21
E Theoretical: 15,637.31
209 T6lpIK]s KWMGIK GV L HIAVIKINVINIDV I AP A Mass Diff, (Da):  31,004.905
652 FVKAINIIDVKIDQKAVDIDIFLI[SLDGTA Mass Diff. (ppm): n/a
E NK|SIKLGAINAITLGVSLAASRAAAIAEK Scores
8 60— PCS: 605.81
e %02 NVPLYKHLADLSKIskTspyvLP boceore: 3024
T 554
c B :
ERE MS3 Precursor Sequence [ Resdue dema 56
N Modification (V148)
E 45; .No Maodification
o : Custom -18.01
o 403 828.94
35—
= 979.64
30§ 1085.58
253 621.35
20
] 607.32 :
15-] 881.13 1044.23 | 1119.73
= 809.42 934.99
10- 736.43 P a0
e 502.33 539.82 | 66540 1219.67 ' 1438.99 149183
o 446.77 | { L | ‘ L ’L h . 1567.36 1655.66
0 ”\”‘\“‘”\”“\”1\”w”‘\”‘\“‘U”‘v\"‘”w“w”“\”‘H\‘L“\”“W”ﬂw“‘”\“”\h “w‘”‘kw”“}‘”“\‘”\”“\“”\“”\‘”\”w”‘”\”w”‘\“‘
400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700
m/z
- ThermoFisher
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DDA LC-MS Analysis: Bacterial Lysates

The world leader in serving science



LC: Dionex Ultimate 3000RSLCnano
Flow rate: 12 ul/min

Column: ProSwift Monolithic RP-4H
200 ym x 25cm

Trap Column (optional): Prototype C4, 200
Mm X Smm

Solvents: A: H20, 0.1% FA
B: AcN, 0.1% FA

Gradient: 20% B to 60% B in 90min

29
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Instrument Method Full MS

M5 Scan Properties

« High / High Method

Detector Type Crbitrap x .
| | | * Full MS @ 120000 resolution
Orbitrap Resolution l 120000 - I :
| « MS2 @ 120000 resolution
Mass Range | Marmal - | |
Use Quadrupole lsalation [
Scan Range () S00-1700 |+ Medium / High Method
Bt n | * Full MS @ 15000 resolution
AGE Target 0 - « MS2 @ 120000 resolution
Maximurm Injection Time 100 |
(ms)
Microscans a |
Data Type | Prefile d
Palarity l Positive - ]
Source Fragmentation [
Lse EASY-IC

ThermoFisher
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Instrument Method DDA

Charge State Properties

Include charge state(s) | 5-24
Include undetermined charge -

o
states il
Include charge states 25 and

o
higher 1

Dynamic Exdusion Properties

Dymamic Exclusion
Exclude after m times | 1
Exclusion duration (s) |.|5¢'
Mass Tolerance O ppm @ miz
Low 200
High |zm

Data dependent mode

Precursor Prioeity | Muast Intence

Decdsions Properties

) Top Speed @ Top M

Mumber of S5can Event Types: 1

| Intensity greater than - J 5.0eS

- SCAM EVENT TYPE:1

31
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DDA Parameters

Data-Dependent MS" Scan Properties

ata-Dependent MS" Scan Properties

Data-Dependent MS™ 5S¢z

ul L
MS" Level | 2 | MS" Level | 2 = MS" Level | 2 =
Tzalation Mode . Quadrupale v ] [salation Mode l Quadrupole - J Isalation Mode l Cuadrupole - J
Isclation Window (m/z) 5 | Isolation Window (m/z) E | Isolation Window (m/2) E |
Use Isolation my'z Offset &l Use Tsclaticn m/z Offset [C] Use Isolation myz Offset [
eScealiaraTme: | ETD - Activation Type | ClD - | Metivation Type | HCD - |
Use Calibrated Charge i £ID Collision Energy (%) [30 ] HCD Collision Energy (%) |10 ]
Dependent ETD Parameters
Activation 0.25 Stepped Collision Ener
ETD Reaction Time (ms) 10 | e | | e = L
= Multistage Activation ] Detector Type l Orbitrap - J

ETD Reagent Target 1065 o
vt ETT R et - _l Detectar Type | Orbitrap - J Scan Range Mode | Aute: my'z Marmal - ]
Injection Tirne (ms)

. Scan Range Mode l Aurta: mfz Mormal x J Crbitrap Resolution l 120000 = J
ETD Supplemental il
Activati _ _ : :

A Orhitrap Resolution l 120000 - J First Mass (m/z) |24:|:| |
Detector Type Orbitrag v I = . ..

L AGC Target | 5065 = AGC Target | 5065 -
Scan Range Mode | Auto: m/z Normal " Inject Ions for All Available ] Inject lons for All Available ¥
Parallelizable Time Parallelizable Time
Orbitrap Resolution 120000 - ] Mazimum Injection Time |4.III | Mazimum Injection Time |m |
| {ms) (ms)
First Mass (my'z) 200 | Microscans | 5 | Microscans |.5 |
AGC Target | 5.0¢5 - Data Type | Profile - | Data Type | Profile g
[n_jl:ct lons for All Available
Parallelizable Time cl Live EASY-IC Use EASY-IC
Maxirmurm Injection Time 400 |
(ms)
Micrascans 5 |
Data Type | Profile b I
ThermoFisher
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E. coli DDA Total lon Chromatogram

RT: 9.93 -60.29

Full Scan MS

=
8 o
H?

[e]
o

70

60

50

40

Relative Abundance

w
o

N
o

=
o

25.28

29.63

34.20

33.30

48.19

120K, 2mtorr

48.42

50.84

[y
OO
? L1l

CID MS/MS

©
o

[o]
o

~
o

20.78

[o2]
o

w B
o o

N [$)]
o o
e b P v P B B frpa g

25.30

22.86

2313

34.23

29.42

31.97

31.84

3445  38.38 3962

38.24
36.65

43.05

42.73

45.13

48.12

50.62
48.44

51.18

51.65

15

[
(S

=
o o
1 e
1] @
ERNNY
1Lk
] =
E ©
f <o)
1 a1

30 35

Time (min)
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Protein ldentifications
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Presenter
Presentation Notes
For both bacterial lysates the High/High method with Full MS @ 120000 and MS2 @ 120000 gave higher number of protein identifications


|dentification of Large Proteins

Greater number of large proteins (>30kDa) identified using Med/High
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o
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# Protein Groups

N
o

20 +

D
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S. sonnel lysate

m <30kDa, Hi/Hi
m <30kDa, Med/Hi
m >30kDa, Hi/Hi
m >30kDa, Med/Hi
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etd hcd cid ethcd combined
Fragmentation
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etd hcd cid ethcd combined
Fragmentation
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Presenter
Presentation Notes
For both lysates, higher numbers of proteins (>30kDa) were identified using the Med/High method (Full MS @ 15000 resolution, MS2 @ 120000 resolution)
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High Flow LC-MS Analysis: Intact mADb
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Intact IgG: Seven Major Glycosylated Forms

100+ 143382.953 NL: 1.81E8
4 148545 984
80: 148220578 NL: 1.81E8
2 60
S 1 148709.594
2 4
2 1 143871.219
7 148018.460 /]\ - -
0 | RAPARS T T T T v T T T T T T T T T T T T T T T T Al
148000 148100 148200 148300 148400 148500 148600 148700 148800 148900 149000
mass
Deconvoluted Reported e
Mass, Da Mass, Da i e
148220.6 148220.4 3 =
o 4esss0 1483825 £
148546.0 148544 .6 =
148709.6 148706.7 . N
148871.2 148868.8 b 321380 BEN s
- /\ f\ /\ 24745 B
149035-7 3205 3210 3215 3220 3225 3231"”1 3235 3240 3245 250 3255
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How Many Components Are In Each Peak?

I 18 ¢ L 8§ 1T T e e 1
T. FTMS + p NSI5id=40.00 Full ms [1000.0000-5000.0000]

- 148382.91

49+

148877.7

304274 araE A0
i Ean Gm 04562
\\ R N=23535 87
i | T T T T T T T T T T T T

T T T T T T T T
03 040 N4z n44 045 3048 3050 052

*Covalent mods can include: SS red/ox, oxidation, deamidation, aa

substitutions, Lys variants, sialated forms

*Non-covalent mods can include: metal adducts, phosphate adducts
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Commonly Observed CS Distribution.......s????
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T

Evidence For Multiple Overlapping Distributions

FI'MS +p NSI Sld—40 00 Full ms [1000. 0000 5000 0000]
* 1-2 Da shifts are not

3 3021.79
104 N=23346.01

148382.91

o distinguishable from s
». centroiding errors

Larger shifts are indicative
e of varied abundances of 49+
N=23379.43 Overlapplng Slgnals
N2345059
148877.7

304274 3045.62

| N=23512.97 N=23535.87
T T ‘ T T T T T T T T T T T T

0:\\\\\\\\\\\\\\
3016 3018 3020 3022

‘ T T T ‘ T T T ‘ T T T ‘ T T T ‘ T T T ‘ T
3024 3026 3028 3030 3032 3034 3036 3038 3040 3042 3044 3046
mz

3048 3050 3052

T

FTMS + p NSIsid=40.00 Full ms [1000.0000-5000.0000]

1004

3611.15
N=28042.45

148381.2

3623.99
N=28144.78

Varied mass shifts

3616.19
N=28082.65

3628.07
N=28177.29

148873.05

3636.25
N=28242.46

41+

07\\\\\\\\\\

T T T T T
3606 3608 3610 3612

‘ T T T ‘ T T ‘ T T T ‘ T
3614 3616 3618 3620 3622 3624 3626 3628 3630 3632 3634 3636 3638 3640
mz

T T T [ T T T T T T 1
3642 3644 3646 3648
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41+: Higher Resolution Reveals Multiple Isoforms

GOF-G1F
3 GOF-GOF G1F-G1F
B0
0 G1lF-G2F 15K
40 G2F-G2F
0 ' {RABALAAL A k! A Rkl i
| 3614 3615 3534 3636
Unique to 122 30K
Orbitrap o
Analyzer 0
) AN
100
) :
60
: /\» ﬂ/\ A
20
A\ A\ /\/\ UM
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« Sigma mAb (p/n MSQC4)

 Sample Load: 1ug

« LC : Dionex Ultimate 3000

e Column: MabPac RP 2.1 x 10 cm

LC Gradient

Retention Flow %R
_ _[min]__[mlu"m'l n|
0.000 0.300 100
0.000 0.300 100
2.000 0.300 300
F.000 0.300 450
8.000 0.300 q0.0
3.000 0300 10,0
10.000 (1 300 10.0
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Instrument Method Full MS

Detector Type l Crbitrap = J .

Crbitrap Resolution l 13000 - J :

lIon Source Properties |
Mazs Range | High - | |

lon Source Type l H-E5l bt I Lge Quadrupele lsalation ] :
Spray Voltage @ Static Scan Range (m/z) | 2000-3300 | :
1 Time Dependent " -

. RF Lens (%) |Erl} | :
Positive Iom (V) 3500.00 - ;

[ AGC Target 2065 :

Negative lon (V) 3000.00 " |. |

: Maximurn Injection Time | 100 | .

(ms] I

Sheath Gas (frk) 60 .
: Microscans | 10 |

A Gas (Arb) 20 .
: : Data Type l Prafile - J :

Sweep Gas (Arb) i !
- - Polarity l Positive - J :

Ien Transfer Tube Ternp ("C) | 400
_ Source Fragmentation (@] !

Vaporizer Temp (*C) 200 Energy (V) | 0 | i
APPI Lamp | Metin Use . e EASYIC
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Divert Valve Set-ur

Global Parameters

| Divert Vahwe A Properties

Time [min} Paosition

1 1-2
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Sigma mAb LCMS: 15K Full MS

0.13 NL?
1005 2.93E8
904 TJC MS
= ma_mab_runt #212- g : gma_ma
kN 15K, Standard Pressure Mode PRI L
I 25
o 703 0]
g = 85
S 3
thell AGC 2e5, 10 ;
e o e, uscans :
2 50 70
: 3 .
T 404 8%
g | ‘555
| 2=
30; g 45
E fa
20 6.32 =
| a0
10: 25:
40.06 0.49 0.66 1.00 1.26 1.72 2.10 2.38 2.93 3.22 3.88 4.03 440 4.60 504 527 559 585 6| =
(O e s 5 e e e e e et e 153
0.0 0.5 1.0 15 2.0 25 3.0 35 4.0 45 5.0 5.5 10 J‘\
) ) E
Time (mln)“‘_ sl
et Al Pl LG VR R o o
Sigma_mab_run1 #212-225 RT: 6.08-6.24 AV: 14 NL: 3.05E6 o
T: FTMS + p ESI sid=50.00 Full ms[2000.0000-4000.0000] e e
: 2824.53""
1009 ¢ 2879.90
gé 2771.30 2937.48
807 : 2997.42
g 709 2719.98
c | :
§ 607 2670.55 3059.82
2 A :
< 507
< 503
2 3 2622.94
2 40d 3124.90
e
© o 3192.77
307 2529.68 2576.83
207 2489.65 3263.72
E 2407.98
e 233155 | 3334.31 341542 3500.77
3 2096.08 2159.98 2259.27 ' 3586.08 3671.69  3770.01
0 = : g \J\LM""\‘“\ T \W\“ = ol =T :\"8?4\98\ T \39?6\'98\ 1
2000 2100 2200 2300 2400 2500 2600 2700 2800 i 2900 3000 3100 3200 3300 3400 3500 3600 3700 3800 3900 4000
: : miz
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BioPharma Finder Deconvolution Results

GOF/G1F
0 1468199
] GOF/GOF GI1F/GIF
2 ™ 146660.35
E i 145984.05
% 0 GO/GOE G1F/G2F
¢ 14651163 1714678
] |
Ell‘|'\'|'\'‘|'|'|‘"|‘\'|‘|"'|'|"'|‘|'\'|"‘|'\""|'\"''|'\'"\'|‘|'\"'|‘|'\"\'|'|'\"'\'|""\'|""\'|‘"'\'|"'
feg600 146680 146500 146580 146700 146750 146500 14550 146000 146080 14700 147080 1471 147150 1470
Mass
Average Mass Matched Delta Mass (ppm)
146821.99 49
146660.35 84
146984.05 44
147146.78 BA
146511.68 9.2

ThermoFisher
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Targeted LC-MS Analysis: Reduced mADb
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Chromatography:Flow Rate 300 ul/min

« Sample Load: 3ug

* Sigma mAb (p/n MSQCA4)
Reduced deglycosylated

« LC : Dionex Ultimate 3000
(High Flow)

Column: MabPac RP 2.1 x 10 cm

Relention | Flow
__[m_h‘u]___[ml:"m'ln]_
0.000 0300 10.0

. | 0,000 0.300 100
LC Gradient |

I 2000 0.300 ann

| F.00n 0300 45.0
|
|
|

1)

&.000 0300 30.0
2.000 0.300 10.0
10.000 0 300 10.0
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Divert Valve Set-ur

Global Parameters

| Divert Vahwe A Properties

Time [min} Paosition

1 1-2
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Deglycosylated Reduced

RT: 0.00 - 10.00
1004

Relative Abundance
HH?HH?\H\?HH%HH%HH%HH?‘HH%HH?\H

=

Light Chain

15K, 8mtorr, AGC 2e5

1.31 1.50 1.94 2.15 2.28 279 291 325 1 474 511 536 5.61 5.80 6.11 6.29 6.52 6.79 7.05 7.48 7.61 7.75 7.97 8.66 8.76 8.92 9.34
rT T T [ rr 11 [ 111 1 [T 111 [T T 1T 1T [ T T 1 1 T frrprr 11 [ 1111 [ T 1T T[T T T T [ T T 1T [ T 1T T ] T T T T [ T 1 T T ] T T T T [ T T T T [ T T T T [T T
0.0 0.5 1.0 1.5 2.0 2.5 3.0 35 4.0 45 5.0 55 6.0 6.5 7.0 75 8.0 8.5 9.0
Time (min)
100— 956.81 998.48
e . . 918,60 1043.92 1093.42
:»  Light Chain |
g 80 t C 1208.37 :
. g 883.33 1350.40 143484
£ oo 1530.40 1639.62
< |
o 407 820,35 85066
2] 1541.21
o 20— 792.12 /
© T 765.70 1083.22 |1099.28 1583.23
1 64182 718.03 T N ‘ o2 115621 | 15175 1311.92 1391.33 148%-14 / ) 1674.28
o N il alll o 1) il . i 1 | i
100, 1088.99 s
] 1020.93 0% 1195.19 1256.36 1360.94 1
801 90765 960.97 1824.22 eavy aln
3 1000.19 1139.60 1399.84
60 875.28 1440.99
7 803.62 845.11 1484.61
40 1531.00 1580.34
0] 742.79 77816 1632.90
R 1689.08
1 esar2 70037 w 1554.89 | 1605.59 .
ol
600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200 1250 1300 1350 1400 1450 1500 1550 1600 1650 1700
m/z
ThermoFisher
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Heavy Chain: ReSpect Sliding Window Deconvolution

48957.932390

Average Mass

48900.238640

49016.915197
| 5GD4£938355
1 R R L
43000 49000 50000
Mass
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Light Chain Isotopic Resolution

-
o

Relative Abundance
H\\?HH?H\\?HH?H\\%\H\?HH?HH?HH$HH?

120K, 2mtorr, AGC 2e5

®

~

o

N

w

N

-

1.12 1.43 1.65 1.90 2.28 2.54

2.95

g0 120K rndi #7750 AT 353062 AW & NUGTTET

Rekatiee Ab1 idarce

L s e s B B B O O B Y O
1.0 15 2.0 25

o
S)

T
3.0

deglyco_120K_run02 #77-81 RT: 3.53-3.65 AV:5 NL: 6.66E7
T: FTMS + p ESI Full ms[600.0000-1700.0000]

[N
® © o
Ing

-~

883.36

o

850.68

IN

820.41

w

N

792.12

[

641.82 6468  740.88 6575

956.93

918.69

9

T T 0 T T T s
650 700 750
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mAOHH?HH?HH?HH?HH%H\\?\\H?HH?HH?H\

00

50

ML‘JMA.A

998.41

1.97

ST T T

1000

1043.83

107

1050.

9.42 9.77 9.9

9.5 il

T T T
36 war 10438

T
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nae
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waLg 10iLs 1082

109!

.99
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1148.07

1208.49

1275.52
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7

sl

1100

1236.71

J\Hn 1122.55 " 1172.71
o ‘n‘. Y dil

1350.55

1370.06
/
I/ 132404 )

1434.96

| 1393.62

1460.18 1522.63
. ‘1481,04 /

1530.49

1639.59
154/5.72 1622.33 | 1659.
1583.22
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Light Chain: Xtract Deconvolution

deglyco_120K_run02_XT_00001_M_#2 RT: 2.00 AV:1 NL: 2.85E8
T: FTMS + p ESI Full ms [600.00-1700.00]

100 220201810 Monoisotopic Mass

o o = a o) 8 © g
HMH?HH\HH?HHMH

[¢)]

Relative Abundance
G B R 88 s ESa 3
?HHMH\?\H\\m\?\m\m\?\mm\?HHMH\?HH\HHH

[N

22910.2587
22950.1172

3
Ll

‘ 22955.1962
I T

I
22905 22910 22915 22920 22925 22930 22935 22940 22945 22950 22955 22960 22965
m/z
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Ight Chain: Wide Isolation Window

10 1155.61 0 NL: 1.10E7
deglyco_etd15_iw400_run07
«~ ETD 15ms 41% Seq Cov ‘s
FTMS + p ESIFull ms2
8 124534 1000.00@etd15.00
g 7 [400.00-2000.00]
ETD MS/MS ¢
E 1298.83
5
E
2
g A 1660.45
g 3 1381.32
1454.97
2! 534.79 791.40 882.48
1 578 31
L d |
10 — 1155.61 NL: 3.97E5
deglyco_etd15_run04_lc-
9 ET D 1 5 m S 1000.74 1245.08 3 3% S e q COV gb#1 RT:351 AV:1T:
g FTMS + p ESIFull ms2
- 8 998.40@etd15.00
7 1298.83 [400.00-2000.00]
400 m/z :
’ 1660.11
"""" Sm/z )
4
0568 e 3 1703.13
. 1455.22
1083.41 2 Baz 48
1 534.79 791"-40 92]5-02 1765.87 189793 1996.98
1p43.88 PRMNRSVR—— ‘.‘n‘t‘ hi ! d
918.59 ! 600 800 1000 1200 1400 1600 1800 2000
1143.99 miz
1208.49 197552
gg234 1434.86
1350 41 1530 37
1639.62
1481.16
AR i R \Ill\j\I\Il|\ |||{w\l|| ™
700 800 900 1000 1100 1200 1300 1400 1500 1600 1700
mz
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Light Chain: ETD & EThcD

65% Sequence Coverage
Q S A L|T Q P R|s]v]slGlsiPlGglQ]lslviTl1]s clTlG]IT
1s1s1D11]1GlG Y NIF Vv S W Y]Q Q H|P G|K]|AIPIK|LIM 1
YID A|ITIKIR P s|G]v PIDIRIFls|IGlSIK]S GIN]T]A]lS]L
1T11ls G L1Q]AlEID|E]A D Y]YL slylalGglplY]lTIP G
VVIFIGGGTKLTVLGIQPIKAAP[ISIVITLLLFLP
Pls|s E E[LIQANKIA T L VIclLLilsIDlLFlYlPlGlALV

Tlvlalwlk|AlDIS|S PLVIKIAlGLVIELTLTLT PLS|K[QLSIN
INLKLY[A Alsls YLLIS|LLILTIPLE|IQIWIKLSIHIR]IS Y S ¢ Q
VITIHEEGISITVEIKTVAPTECS

« EThcD: 15ms, 25ms
« ETD iw 400: 7ms, 15ms
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Heavy Chain: ETD Fragmentation

100 95779 ECrvEpperers 120K, 2mtorr, AGC 2e5
s Rxn 10ms 102953 oL  Isolation window 400 m/z
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20 1786.91  1916.95
o er2e 51T | m ..|.mmmW\MHMM\”"\U \4|HH|JHHHMWH‘HHHWMH\ H “HHMU“ “HW H |W1HM’|HH Mm”ﬂ”HWMIHWN“Nmmn‘ln bl e
100 1492.86
g . RXn 15ms a76.50 1204_23586‘661363.17:03 ) 1705.84
S 60 / 1069.55
2 , 1549.79
2 40- 927.47 160582
g - 70836 ' '7*° gg574 175288 184704 1990 4
© 200 48729 57735 ‘ " ‘ M d .
0* | 1 Lo JA otk A
100 957.79
- Rxn 25ms
80— 1069.55 1705.99
] 1203.35 1363.70 143618 160380 10001
60; 976.80 | 114658 1297.66 152077 | 178792 '
405 208.36 77243 91647 e
20— 4g7 20 586:36
O:wa‘ﬁwtw e ‘J “JA“M“AMWWWWWWWWWWWW
400 600 800 1000 1200 1400 1600 1800 200
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Heavy Chain:CID, HCD Fragmentation

ol 120K, 2mtorr, AGC 2e5

H
8 o
m\m\?

CID 35

70- 925.65

Isolation window 400 m/z

(o]
e
|

1132.39

E 1196.75

£ 1026.07
o o7087 | 111218

20~ 551.32 888.43
- 45225 49626 | 569.33 712,35 768.54 846.92

Relative Abundance
(o)
i
|

1249.27

1358.47 i
1260.65 J 1460.9
k.

1435.70
I S L L

Sty ofh

O—tetba 114 L O P YYRTI LY T R Y R T .,.‘.u...‘.i.l..ul‘....‘...‘IL..“.ml\,‘.‘|\|....I..h....u..‘.\\.|Muu.|.\.\..u|‘.|h||\‘Ll.lu.\‘|\Lu‘\\‘U\.m.l.IHIJ"‘“uh

o HCD 10

= 925.65
1044.53 1132.39

1168.98
970.87 |1055.94 1196.75
1071.09 1358.47
1260.65

888.63

712.35 768.54 827.91 1460.97

400 500 600 700 800 900 1000 1100 1200 1300 1400
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Combined Seq Cov: ETD, HCD, CID

« ETD 10ms, 15ms, 25ms
 CID 35%, HCD 10%

25% Sequence Coverage

E VvV Q LIVIEIsIG]GIGIL]V]Q PIG|G|S|L R L]s]c V]IA S
GIFITLNINYDMHWYV R Q|G]1]G|K|G L1E W V]S]K
I GIT|AlGIDIR]Y]YIAlGIS|V K GIR|F]T I]SIRIEIN]A K
IDISLYLQMNSLRVGDAAVYYCARGAG
IRWAPLGAFDIWGQGTMVTVSSASTK
GPSVIFPLAPSSKSTSGGTAALGCLYV
KIDYFPEPVTVSWNSGALTSGVHTFP
AVLQSISGLYSLSSVVTVPSSSLGTAQ
TYICNVNHKPSNTKVDKKVEPKSC CD
KTHTCPPCPAIPELLGGPSVFLFPPK
PKDTLMISRTPEVTCVVVDVSHEDP
EVKFNWYVIDGVEVHNAKTKPREEQY
NSTYRVVSVLTVLHQDWLNGIKEYK
KVSNKALPAPIEK|TISKAK|GIQPRIEP
QVYTILPPSRIDEILITKINQVSLTCLVKG
[FYPSIDIAVLIEWLEISINGIQIP ENNY K T TLPLP
viLIpls D Gls FLF[L Y s|K[L|T v[p K[s|RIw[QlQ|G|N
VIFlslclslv MHLElALLIHINIHLYITIQIK SILS LS PG
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Heavy Chain Isotopic Resolution: LC-MS

Relative Abundance

240K, 1mtorr, AGC 2e5
8ug sample on column, 5uscans, spectrum averaged over LC-MS peak
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Chromatoqgraphy: Flow Rate 15ul/min

« Sample load: 500ng

* Sigma mAb (p/n MSQCA4)
Reduced deglycosylated

« LC : Dionex Ultimate 3000

(Microflow)

e Column: ProSwift Monolithic RP-4H

200um x 25cm

LC Gradient

Retention
[min]

0.000
0.000
5.000
7.000
17.000
20,000
21.000
23.000
40.000

Flow
[pl/min] |

15.000
15.000
15.000
15.000
15.000
15.000
15.000
15.000
15.000

%bB

B.0
5.0
10.0
15.00
45.0]
65.0
90.0
5.0
5.0
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Light Chain: Top-down Fragmentation

HCD 10: 22% Seq Cov

CID 30: 22% Seq Cov

Q S AL TIQIPIRISIV]ISIGISIPIG QISIVITIIIS Cc TIG T
ISISDIGGYNFVSWYQQHPGKAPKLMI
YDATKRPSGVPDRFSGSKSGINTIAS|L
TIISGILQAEDEIAD]YY SYAGDYTPG
VVFGGGTKLTVLGQPKAAPSV[TLFLP
PSSEELQANKATLLVICILLILSIDLFLYLP G ALV
ITVAWKADSSPVKAGVETTTPSKQSN
NKYAASSY[LSILITIPEQWKSHRSYSCQ
VTHIEGSITVEKTVIAIPTECS

Q s A L T1QIP RISIVISIGISIPIGIQISIVITIIISIC TG T

I1SSDIGGYNFVSWYQQHPGKAPKLMI
YDATKRPSGIVPIDIRFSGSK|SGINTA S|L
TISGLQIALEDEADYY SYAGDYTPG
VVFGGGTKLTVLGQPKAAPSVTLFP
PSSEELQANKATLVLCLLLILSIDLFLYIP G A V
[TWIAWKIADSSPVKAGVETTTPSKQSN
NKYAA[SSYLISILLTPEQWKSHRSYSCQ
VTHIEIGS TIWVEKTIVIAlIPTEC S

ETD 15ms: 46% Seq Cov

ETD 25ms: 44% Seq Cov

Qs ALITIQP RIS VISIGIS PIGIQIS VT I S ¢ TGIT
“SSIDIGGYNFVSWYQQHPGKAPIKILIMI
YIp AlTIKIR P s G|v PIDIRIFIs]G sIk|sIGIN|T]A]S]L
Tl1]1s1G L1QlA EIDJE]IAD Y Y ¢ © s|vlAlGIDlY]T P G
VVFIGIGG|ITIK L TV LGIQPIKIAAPSIVITILIF P
PsS|SEE[LIQAINKATLV C LLIISIDIFLY Plc AV
Tlvlalwlk|AlD|s]s plv|k|alGglv E[TITLT P s|k|Q|SIN
IN K Y|A AlS|S Y[L|S LIT PlElQWK S HIR|[S Y S © Q
VITHIEGSTVEKTVAPTECS

QS ALITQPRISIVISIGISPIGIQISVTISCTGT
“SSDIGGYNFVSWYQQHPGIKAPIK[ILIMI
1y b A]TIKIR P s]Glv PID RIF]s]G s]Kls|GIN]T]A]S]L
17111s GIL QlAlEIDIE AD Y Y sly A G|plYlT PG

VVIFIGIGGTKILTVLGQPIKAAPSVTLIFP

PSSIEELIQANKATLVC|[LLI sIDIFly PIGA V

TIvlA wlk Alp|s|s pPlvIk|AlGlVIE TITLT PlS|K|Q[S|N
[NIK Y|A AlS|S Y[LIS|LLT PLE[QIW K s H[R|S Y S ¢|Q

VITIHHEGS TVEKTVAPTEC]|S
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Light Chain Combined Coverage

« ETD 15ms, 25ms
« HCD 10
 CID 30

/0% Sequence Coverage

Q s A LITIQIPIRISIVIsIGIsIPIGIQISIVITIIISIc TIGIT
1s1SID 11GIG YN FV SW|YIQQHP G|K A PIK|LIM 1
1Ylp AlTIKIR P s|G]v PIDIRIFIs]|G S|KIS|IGIN]TIA]SIL
11111s1e]L]QlAlEID]E]A DY Y s|lylalGIplY|T|P G

Vv VIF|GlG G|TIK[L T Vv L G|Q PIK]A A P S|VI[TILLFLP

PSISLE E[L]IQ AINK A T LLvlclLLilsDlFLYLPlG ALV
ITlvlalwlk|alplsls plviklalGlvlelTLTLT PlskIQLSIN
INLK YA Als|Ss YILLsLLLTIPLEIQIW K S|H|RIS Y S ¢|Q
VITIHLELG SLTLV E K TLVIALP TLE C]s
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Heavy Chain: ETD HD Fragmentation (CS 52+)
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Heavy Chain HCD Fragmentation (CS 52+)

925.66

HCD 10 120K, 2mtorr
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Combined Sequence Coverage

31% Seqguence Coverage

EV QL]VIEISIGIGIGILIVIQIP G G|S LIR L S|[c VA S
GFTLNINYDMHWYV R|Q|G|I G K|G L E W|V|S|K
1116 TlAlGIDIR Y]Y]AlGIs]v K|G RIF]T]1]1SIR]EIN]A]K
IDISIL YILQIMINSLRVGDAAVYYCARGAG
IRWAPLGAFD|IIWIGQGTIMV|TVSISASTK
l1GPSIVFPLAPSSKSTSGGTAALGCLYV
KDYIFPEPVTVSWNSGAILTSGVHTFP
AVLQSISGLY|SLSSVVTVPSSSLGTQ
TYIICNVNHKPSNTKVDKKVEPKSCD
KITHTCPPCPAIPELILIGIGIPSVFLFPPK
PKDTLMISRTPEVTCVVVDVSHEDP
EVKFNWYVIDGVEVHINAKTKPREEQY
NISTYRVVSVLTVLHQDWLN[GIK E YK

KVISINIK AL PIAPI[EKITLI|SIK AIKIGIQP RE P
QVYTILPP|SIRIDIEIL TKINIQVSLTCLVKG
IFYPsSIDI ALVIEWLELSINIGIQIP EININY KT TP P
vILID s DIG s FLF[L Y s K[L[T[vID Kk[s[rRIW[Q|QlGIN
VIFls clslvMH E|A LIHIN[HLY TIQIK SlL S LS PG

* ETD 15ms, 25ms
* HCD 10%
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