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Introduction: benefits of Time-of-Flight mass spectrometers SCIEX
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* Resolution: Quadrupole < TOF (m/Am ~ 30,000-50,000) < Fourier
transform (FT)

* |lon transmission enhanced by Zeno trap pulsing

* Advantage: Fast TOF MS cycle of 1.5 kHz with Zeno trap pulsing

* Applications using high-sensitivity performance:

— Top-down protein sequencing using electron capture dissociation (ECD)



EAD device using a branched RF ion trap SCIEX
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Zeno trap pulsing for ion transmission enhancement

Q2 unit for both EAD and CAD, including the Zeno trap
MCP detector
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Zeno trap pulsing SCIEX
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PRINCIPLE: ORDERED ION EJECTION FROM Q2
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Top-down sequencing of medium-size protein, carbonic anhydrase 2 (CA2
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ACCUMULATION FOR 4 MIN — CLEAVAGE COVERAGE: 90.2%

»
- - >
ARRGY GRANGREARARDF P ANGERGSAVDI BT RAVV DAL KPL ALVY GEAT SRRNWRNGASFNVEY BBSABRAVE RO GPL T &TVRUVAFAF Ales S33AGSEAT VERRY AAEL HL VART R GDF GTAAGQPOGL AVYGYF L KYGDANPAL QKVL DAL DS! KTKGKST DFPNFDPGSLL PNVLDYWIYPGSLITPPLLESVTW VLKEP! SVSSQAMLKERTLNENAEGEPEL LML ANVRPAGPLKNRQVRGE PK
dl
-
10 120000
o - o s o o o
@ o5 I ] s 0 o on o o .
o s e | S e i T | e = o & L9 oo
IR
i o b om BN T TR N AR R - Salen
g g oy g g R p i || e | csem e
e, s
gt oy [ g e - qumpi iy Ly TGN e s g S
100000 32 c‘g‘(izz‘)lé <38 39 c4cd2 43 <45 cdcal €49 551 _c'5c'53c54c'ss c‘i:yc'ﬁl)
- 38 ©41| 43 || c45c46  c48C49  [Uc51 c'5c'53cBa’5s 56 | c'5T ¢'5B'59 ©62 63 CB6C6T <69cT0CT!
. 0 [[letieie! |vaeie st eombessasl s Lar i || o2 o wwr | eacmer
Ll ot s K O o OV AN
. o vosea g wepeneren | apen
Carablie Ll YRR L L L TSt
Tl e chenos e |ecn
L L v s o T o oy AT
Herir e i
P maacsenea o) |
i Hg e
T et e
80000 c1mc"\¢cnlmc'1ﬂ!c11u €113 c116,
i LOLRBL ] AL
i
e e
e
G
o o s o ) w0
% z5 z6 z1 z8 29 210 z11 z13
- 60000 z13 214! z16 217 218 219 220 221 2:22| 223 lz-2612-21| |2:28]1 1229 2:30| 231 232 233 234 235 236 240 245 z48 252 256
g e AL ) b e 1 s | o . . o s o it am m s i e
12 AN LN R u
B P T T ia | s [ .08 s e T e e e [ sy yomgann - o
oz 2 || B ng 20 o R A YO I [
T I e O v T RN rv g g g A S Ey ey I ety Ry I SN
2 | 580 se0 290| r9209) 134 22003 o OSSR it |ty
s | ke || [] <0 RNy o parirmirms gt NI BRI o et T et edate g etrsten| ertd| zitgens| et e o]
1) R S T T A glavatal i D
1 Lt e cioty ol cousol] e o 2 o kot L Bl | ARTER]
N R il e g
ek
05 s
L ot T O T st [N
40000 1GD¥—PQ3 [GY= L Lo ==
b st s WML i O (S il oA IR
. i Lt et Ay
SI eS 2128 213213 i 14y U e e 7121517153 g 15
et et bt tote ] et
ted
! | G
riabet
e
20000
. N | AN Ll l A l} i l li\ LU Bl bl lLMUJJIIm Jnmn-hh l.ul, AT WO N N bl WLl il W\
5 2% 30 Y 500 a0 700 o0 %00 000 o 20 50 i 5o o0 oo o0 o

mass/charge

ref. T. Baba et al. JASMS 2021
T. Baba et al. ASMS 2021



Opportunity for improvement SCIEX
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OVERLAPPED "3C PROFILES OF ECD PRODUCTS WITH MULTIPLE CHARGE STATES

° By charge state separation

— Hidden highly charged peaks should emerge behind the lower charged peaks



Single ion in FT-MS (FT-ICR, Orbitrap)
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Multi-channel plate (MCP) and response
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1 ion per TOF cycle assumption automatically satisfied in top-down analysis ~SCIEX
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MCP pulse height of single ion vs. m/z and z
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single ion pulse height [mV]
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Charge state separation by MCP gain change SCIEX
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Detected cleavage patterns SCIEX
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Banded data acquisition

Signal intensity

Multiple spectra accumulation

Single TOF scan spectrum
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ADC banded top-down ECD spectra SCIEX
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Conventional (no charge state separation)

Spectrum from CA2_with_uneven_ADC_bands_resolution_attempted.wiff2 {sample 1) - sample. Experiment 1. +TOF MSMS of 907.0 (200 - 2000) from 31.793 to £6.058 min, added to: [Spe...]. added to: [Spectrum from CA2_with_uneven_ADC_bands_resolution_attempted.wiff2 (sample 1) - sample. Experiment 2. +TOF MSMS of 829.5 (200 - 2000) from 31.793 to 66.058 min]
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Results of sequencing in ADC banding SCIEX
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Low ADC band

¢’ fragment intensities z+ fragment intensities
2 6000~
§ 5000-
[ |
£ 3000- ll
£ 2000- |
oy i |
T 1 1 I ] ] ] ] I ] ] ] ] I T ] I ] ] ] ] ] ; - '” ”-rlr I" m" I
0 20 40 60 8 100 120 140 160 180 200 220 240 259 250 240 220 200 180 160 140 120 100 8 60 4 20 0
cite ¥ cite #
short dissociation site # |Ong |Ong dissociation site # short

High ADC band

¢’ fragment intensities z+ fragment intensities
G000 - G000 -
£ 5000~ & 3000~
£ a000- n £ a000-
= & 3000~
F n £ 2000-
| H 2 o

0 ] I [ | l ] [ 1 1
0 20 40 60 80 ‘I{I!'I} 120 140 160 ‘Ié{ﬁ E{I!'I] EFI_"I} EJIJI} 2.'-%9 259 240 220 200 180 160 140 120 100 80
site # site #
short dissociation site # long long dissociation site # short




Summary SCIEX
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CHARGE STATE SEPARATION MASS SPECTROMETRY IN TOF PLATFORM CAPABLE OF
ECD

* Charge state separation of ECD products by charge-state dependent MCP
response

* Wider cleavage coverage in each N/C terminal fragment

* High sensitivity achieved with ADC banding approach

* MCP voltage strategy can be performed using the ZenoTOF 7600 system
* ADC banding is no available in the ZenoTOF 7600 system
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The SCIEX clinical diagnostic portfolio is For In Vitro Diagnostic Use. Rx Only.
Product(s) not available in all countries. For information on availability, please
contact your local sales representative or refer to https://sciex.com/diagnostics.
All other products are For Research Use Only. Not for use in Diagnostic
Procedures.

Trademarks and/or registered trademarks mentioned herein, including
associated logos, are the property of AB Sciex Pte. Ltd. or their respective
owners in the United States and/or certain other countries.
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