Orbitrap ASTRAL
mass spectrometer
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Schematic of the Orbitrap Astral mass spectrometer

Tribrid mass spectrometer:
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Schematic of the Orbitrap Astral mass spectrometer
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Core technology of ASymmetric TRAck Lossless analyzer
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Core technology of ASymmetric TRAck Lossless analyzer

1. lon Processor

KEY POINTS:

* Apertureless HIGH pressure and
LOW pressure section

* HCD in high pressure section

* WORKIN PARALLEL

Axial DC Potential

3: 4KV Energy
1: fons - 2:HP Rey; Lift
/ FFa},fn{n{'E-'-Cfef_d fons mOygEf?n be f’:ﬁz
%Q‘m@dt T el “o LP Regiop,

4, Extraction
into Analyzer

High Pressure Region Low Pressure Region



Core technology of ASymmetric TRAck Lossless analyzer

2. Asymmetric track mirrors

KEY POINTS:
* Asymmetric mirror

* 24-26 oscillations, total path
length >30 meters

« HIGH TRANSMISSION AND
RESOLUTION
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Core technology of ASymmetric TRAck Lossless analyzer

3. Pulsed detection

14 kV/e lons in

Photo-
multiplier

Light Guide Scintillator



Core technology of ASymmetric TRAck Lossless analyzer

3. Pulsed detection

KEY POINTS:

Post-acceleration (14 kV)
Photomultiplier

HIGH DYNAMIC RANGE

Relative Abundance %
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Orbitrap Astral mass spectrometer in operation
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Orbitrap Astral mass spectrometer in operation

Ejection and

scanning
in the Astral analyzer
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Orbitrap Astral mass spectrometer in operation

5 ion packets are simultaneously processed in parallel with dynamic ion control
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If you feel like this....

Isinxdx =—c0sXx + C

Id: =wgx+C ,
Cos™ X

tgxdx = ~Inleos x| +




Don’t worry...

(Me too)

...just watch a video

Don’t sleep please:))

https://www.youtube.com/watch?v=gB4YQ-kpvI8&t=4s



Everything is very
hice, but so?

Let’s see some
numbers....



Ejection and
scanning

in the: Astral analyzer
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Fragmentation....

Total path length >30 meters

Sooooo0 long....




Or maybe not?



Ejection and
scanning

in the: Astral analyzer

Fragmentation....
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Total path length >30 meters.....

JUST S5ms

. 200 HZ @ 80.000 FWHM

(=200 MS/MS spectra per second!)



HIGH THROUGHPUT Proteomics and applications

Analyze one sample in only 8 minutes
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HIGH THROUGHPUT Proteomics and applications

Whole proteome coverage

Single shot Fractionation

Incredible flexibility to deliver high coverage at hlgh throughput Near whole-proteame depth of coverage in 4.5 hours

or unprecedented depth in 1 hour
24 15,147 14,956 15,211

samples/day
samgegiday 1 2,064
100 10,178
samples/day
9,303 I

Protein groups Hela, 46 fractions AS549, 46 fractions HEK293T, 46 fractions




HIGH THROUGHPUT Proteomics and applications

Single cell proteomics

Deeper coverage from single cells at faster throughput with DIA

80

samples/day

Run-to-run

250 pg Hela
Orbitrap Astral MS
library-free

80

samples/day

Run-te-run
80 (&)

samples/day

Run-to-run
2x throughput
higher coverage
Run-to-run
4x coverage
m same throughput
250 pg Hela 250 pg Hela 250 pg Hela
competitor MS competitor MS Orbitrap Astral MS
with library with library with library

Plasma proteomics (HDR)

A new depth of coverage for Plasma proteomics— P":‘\en” 'U'SI
balanced with throughput R

Q=

Neat (short gradient)
Neat (long gradient)

2,875

5 individual fractions (5 short gradients)

4,678

5 fractions pooled (1 long gradient)

5 individual fractions (5 long gradients)

Samples/day
[throughput)
4 Higher
throughput
14
36
14
Deeper
4 coverage



Complementarity of analyzers

Why choose just one?




Complementarity of analyzers

Sensitivity

Speed of HR MS/MS
Speed of HR Full MS
Mass accuracy
Maximum resolution
Mass stability (external)
Dynamic range/shot
High mass analysis
Size

ﬁ Orbitrap ®

Astral

i

P

Performance

Performance

Conclusion:

A combination of Orbitrap
and Astral analyzers
delivers a practically perfect
performance envelope
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