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The Omnitrap™ platform — Past & Present
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The Omnitrap™ platform — Design aspects & Activation network
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Electron Source
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Plasma lon Source
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Electron Capture Dissociation

submitted to JASMS
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Electron Induced Dissociation of ubiquitin [M+8H]8*
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New Applications based on the Omnitrap platform
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[ Bottom-up (ExD) ] Peptide sequencing ﬁ;%} Karolinska

| Bottom-up (IR/UV) |  Speed / PTMs " The Rosalig

Franklin Institute

[ Glycans (EID) ]Structural characterization

| Boston University
i, School of Medicine

[ SS bond dissociation (VUV) ] Protein structure & sequencing

[ Oligonucleotides (EDD) ] ““l‘,g%';%'gfux

[ Lipids (EID) ] Identification & structural characterization

[ Radical lons (EmIl — MS3) ] Radical migration network / fundamental studies




MS4 Analysis of Intact mADbs in the Omnitrap platform coupled to a QE Plus

Intact non-reduced
denatured mAb

Light Chain
LC & HC Variable Regions
Sequence info between SS links

Charge-reduced LC ions Sequence info across
Sequence info between SS links entire Light Chain

NNz {oEF

ECD Slow heating CID MS4

MS slow heating CID MS2

Two-step CID process involving
collisional re-activation of high m/z
complementary fragments by
broadband excitation. Dissociation of
the intermolecular bond connecting the
light and heavy chains produces an
heterogeneous population of fragment
ions with variations on the cysteine
side chain.

Electron capture leads to charge
reduced intact light chain ions and low
intensity primary fragments with
cleavage positions external to the SS
linked regions. Electron capture
initiates homolytic cleavage of the SS
bonds.

Collisional activation of charge
reduced ions produces sequence
information throughout the light chain.
Spectral complexity due to the
heterogeneity of the intermolecular SS
bond cleavage is further enhanced by
the heterogeneity of the intramolecular
SS bond cleavage.



MS4 Experimental Workflow in the Omnitrap QE platform
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Q2 Injection / denatured Herceptin 49+ (intact, non-reduced)

Q2 Slow heating CID in Ar (MS2) / Light Chain & Fragments
Q2 Resolving DC Isolation / Light Chain

Q8 Transfer for Accumulation / Light Chain

Q8 Parking / Enriched Light Chain Population, Q2 Injection / Herceptin 49+
Q5 Electron Capture Dissociation (MS3) / Charge Reduced Light Chain

Q2 Transfer / Charge Reduced Light Chain

Q2 Resolving DC Isolation / Charge Reduced Light Chain
Q2 Slow Heating CID (MS4) / Charge Reduced Light Chain Fragments

Q2 Transfer to Orbitrap / Charge Reduced Light Chain Fragments
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Steps3-5

Resolving DC isolation of Light Chain z=11+ in Accumulation

Mode
Population enrichment is performed with a 95 110 NL:
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: i i 49 CID
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. . . LC11+ HR
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sh-CID + be-CID
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ECD
[LC+11H]}* ——> [LC+11H]0** + [LC+11H]%**"+ ....

Charge-reduced light chain ions are
transferred back to Q2 and isolated by the
application of a resolving DC signal. The
isolated charge-reduced light chain ions 5344 95

are subjected to MS4 CID. z=10
[LC+11H]0+
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Electron energy ~2eV
Irradiation time 100ms
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MS3 ECD of intact light chain produced by a two-step MS2 CID process

Gas phase reactions performed in the omnitrap platform involve a two-step CID
process producing intact light chain ions in high abundance. The population of
the light chain is enriched prior to reactions with low energy electrons. The ECD
step produces a series of charge-reduced light chain ions and low abundance

ECD fragments.
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Data Processing of the MS4 Collisionally Activated EC(no)D of Light Chain 9+++ lons
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Data Processing of the MS4 Collisionally Activated EC(no)D of Light Chain 9+« lons

Intensity
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Data Processing of the MS4 Collisionally Activated EC(no)D of Light Chain 10+-lons

Step 9
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Sequence coverage : 70.9%

Oz O
NI
iy
o, =
ﬂG._h X
wy, =
=_.TL o
o, =
ﬂPL ﬂK
=_.T._:A
My T
> o
Mz To
o
[
o Iz
M- z
VIL |
TL |
M )
ey T
=} >
My, ®
r
ﬂPL <
<R
r, " T
Fen  Mep
My M
- T
]
[ o
=_.L._:E.=
|
04 O
TN [72]
Mo =.P.“
M- | T,
Mo = My,
My T
My My
-
7 >
ey Tep
I,
w o
M, T
Mg
wn M
o [
= e
o x
w =
> ﬁEu:
Me
L 11
Fo™ M-
I, ﬁﬁGL

-

-

SSTLTLSKADYEKHKYYAC

3 3
YSLaa
—_

=
S
[

o

Q
_ e e

Data processing is performed in PeakFinder

7
w
S o
A9
In
&
£ 8o/ o
© 21 Yo
c QN 5T
. &
(@] +
2 o
hl
.mo__\
— N
L
O
<
(%]
RIRRERIRRARIRRE IR IR AR RRARA RRARS RRE!
(32 IO o T .+ NN o N .+ BN 5. R Y IR o R ¥ |
+ o+ o+ o+ o+ o+ o+
L ¥ T " e e T ]
6 © =% o o o o o o
- = = e [ ]

- o
Ausuau|

=
+
=)
=
=

3400

3000

2600

2200

1800

1400

1000

600

m/fz



Combined sequence information obtained from MS4 CID of LC1%* and MS4 CID of LC®*

x 120.2%

y :33.8%
7 :38.5%

a: 40.8%

b:45.1%
c:61.5%

CDR regions

Sequence coverage : 83.1%



Sl MS2 Slow-heating CID of Herceptin® 49+ & MS3 EC(no)D of Heavy Chain b-type fragment
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MS4 Collisional Activation of the Charge-Reduced b,,,%** lons & Data Processing
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Dynamic range of ion concentration in MS4 ion accumulation mode
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