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Scale up biopharma insight

Set new standards in biotherapeutic

characterization

Built to meet the demands of biopharmaceutical experiments, the

Thermo Scientific ™ Orbitrap ™ Ascend BioPharma Tribrid ™ mass &, : . S Lt
: : o %}g Native proteomics ; ]

spectrometer adds innovations to scale up characterization of other biotherapeutics

piotherapeutic products and native proteins. Achieve greater coverage 4 _ ] Perform PTM and
, : . , : = Feptigqmiapping disulfide mappin
using a revolutionary hardware design that features two ion routing & 5
multipoles. Characterize intact biopharmaceuticals with improved .»(// Top-down Completely characterize protein
‘ " : = ?/ characterization complexes and proteoforms
Native MS workflows. Perform sensitive and deep peptide-based
‘. Oligonucleotides Fully characterize oligonucleotides

analyses and enhance elucidation of even the most A
difficult-to-characterize molecules, such as oligonuclectides, using
a combination of optional orthogonal fragmentation techniques.
With these capabilities and more, access unprecedented
experimental throughput, versatility and usability to meet
tomorrow's challenges while achieving more insight today.

mm

“The Orbitrap Ascend BioPharma mass g .
spectrometer combines two fundamental features c = 4 ———_——
that make it perfect for characterizing intact ' §
biopharmaceuticals. Multiple ion activation ' I
types are complemented by PTCR to simplify ,{‘W’,’. =
complex mass spectra and facilitate their I =
interpretation. And the Native MS option
increases the Orbitrap m/z range up to m/z
16,000. Together they enable researchers to

perform sophisticated ion manipulations I
and analyze the most diverse molecules.”

S
|

Luca Fornelli, PhD Orbitrap Ascend
BioPharma Tribrid mass spectrometer

Professor of Biology
University of Oklahoma



Innovative technology addresses
your biopharma needs

library-directed MS" acquisition

Real-time database/
library search
Database search/spectral-

_« uvPD

Unique fragmentation

mode for analyte
I structure elucidation

Modified dual-pressure linear ion

The Orbitrap Ascend BioPharma Tribrid Back ion routing multipole Recommended:
) ) Enables parallel analysis, performs
mass spectrometer features innovations HCD at MS™ stage ‘
to scale up your biotherapeutic
: . . Frontion
characterization with throughput, routing multipole*
versatility and ease-of-use. Enables parallel analysis,
Recommended: performs HCD at
: MS? stage

Native MS mode*
Enables isolation

in the quadrupole
up to m/z 8,000
Advanced active

ion beam guide

Prevents neutrals and high
velocity clusters from entering
mass resolving quadrupole

QR5 segmented quadrupole
mass filter with hyperbolic
surfaces

Improved sensitivity with 0.4 m/z
precursor isolation widths

Recommended:
Thermo Scientific"
EASY-IC/ETD and
PTCR ion source
Based on Townsend =
discharge, reliable and
easy to use

Electrodynamic ion funnel* |
e Efficient ion transfer

e Broad tuning curves

e Optimized for labile compounds
Increased i

elai[o]\SW IC | ETD | PTCR | Native MS* | UVPD | FAIMS Pro Duo interface

*New on this platform

High-capacity ion transfer tube

trap mass analyzer
e Up to 50 Hz MS" and sensitive
mass analysis

e Six fragmentation types: CID, HCD,
ETD, EThcD, ETciD and UVPD

Recommended: Native MS mode*
Enables isolation up to m/z 8,000

Ultra-High-Field Orbitrap™ mass analyzer
Offers resolution >480 K FWHM and acquisition
rates up to 45 Hz, TurboTMT

Recommended: Native MS mode*
Detection in the Orbitrap analyzer to m/z 16,000

Auto-Ready ion source*
e Automated and remote calibration

e Fully internal, no need to remove source (NESI, FAIMS)
e Calibration can be scheduled
e Improves ease-of-use and data consistency

on flux



Peptides

Confidently map PTMs and characterize
HCPs at analytical flow rates

|

Scale up to quickly characterize low abundance modifications

High mass and structural complexity make biotherapeutics susceptible to post-
translational modifications (PTM), some of which can be detrimental to their safety,
stability and efficacy. A versatile approach to PTM characterization, peptide mapping
often requires the analysis of numerous samples, which challenges the analytical
method to generate high-confidence data over a wide dynamic range in short liquid
chromatography (LC) runtimes. Identifying deamidation is particularly difficult due

to the small mass shift and the overlapping isotopic envelopes of unmodified and
deamidated peptides.

With enhanced speed and sensitivity, the Orbitrap Ascend BioPharma Tribrid mass
spectrometer can achieve 100% sequence coverage with identification of low
abundance modifications—including deamidation—at analytical flow rates, increasing
both sample throughput and certainty in results.

Orbitrap Ascend BioPharma Proteins Number of MS peak Sequence
Tribrid mass spectrometer MS peaks  area coverage
analysis of Trastuzumab 1:Heavy chain 2,420 46.3% 100.0%
peptides at a flow rate of 2:Light chain 990 19.6% 100.0%

300 pL/min. A sequence
coverage of 100% for
the light and heavy

Full ms2 854.9203 +2
Peptide=ASQDVNTAVAWYQQK (A25-K39)

NL: 4 40E5

chains of Trastuzumab at o0

analytical flow rates was -

achieved. Low abundance ;=
modifications (<1% of 1= =
the unmodified peptide’s i PTG s o) By o=
relative intensity) and the = o

deamidation at 0.9% relative e Sopvws

abundance were easily 112 | e [ L, %r .
detected and characterized. . 0 o 0w ™ e B

Scale up to confidently identify low-abundance HCPs

Host cell proteins (HCPs)—the biologic product impurities released during cell
growth and processing—can detrimentally affect product safety and efficacy. LC with
high-resolution accurate-mass (HRAM) MS analysis allows identification of multiple
HCPs in a run and overcomes a typically huge intrasample dynamic range to detect
very low abundance residual HCPs.

The sensitivity and dynamic range of the Orbitrap Ascend BioPharma Tribrid mass
spectrometer provides rapid, high-confidence detection and identification of HCPs at
less than 1 ppm concentration using analytical flow rates. Fragments generated via
higher-energy collisional dissociation (HCD) enhance HCP identification.

160 4 Q9WVA4 Transgelin-2 0.48 ppm* P19157 Glutathione S-transferase P 0.007 ppm*

NVIGLOMGTNR EAAQMDMVNDGVEDLR

Measured ng of HCP per mg of mAb, ppm (Beaumal et al.)
s

The Orbitrap Ascend BioPharma Tribrid mass spectrometer identified over 260 HCP peptides
down to 7 ppb concentrations at 300 pL/min flow rates.’

1. Beaumal C, Beck A, Hernandez-Alba O et al. (2023) Advanced mass spectrometry workflows for accurate
quantification of trace-level host cell proteins in drug products: Benefits of FAIMS separation and gas-phase
fractionation DIA. Proteomics and Systems Biology 23 (16). doi.org/10.1002/pmic.202300172.


http://doi.org/10.1002/pmic.202300172

Fully characterize ADC with middle-down

analysis and versatile orthogonal fragmentation

Scale up ADC characterization Experimental monoisotopic mass: Experimental monoisotopic mass:
25869.113 + 7.07 ppm 26536.523 + 9.53 ppm

Antibody drug conjugation (ADC) plays a crucial role
in improving the selectivity, efficacy and safety of

1036.3728 1063.0708
therapeutic interventions. Determination of the drug-to- 25,4755 1177.6500 949 3471 1207.9421
antibody ratio and the location of the drug conjugate 836.0100 1439.0709 857.6034 14762058
is essential for the characterization of ADC-based 809 msz l l 17266169 2153154:589:7223 330-7721 } l rﬁj" B0BE 435087
X . . |. [ 'l 503.1102 0 I ‘J ) . L gt 2“115_I1467
therapeutics. Use of a combination of orthogonal 550 1000 1500 00 P 500 1000 "1500 5000 5500
MS fragmentation techniques can be necessary to - Fc Lc+1 BE
. . . . @
characterize these therapeutics with certainty. g 80
o
c
The versatility of the Orbitrap Ascend BioPharma 3 % Le Fd+1a
Tribrid mass spectrometer enables scientists to f‘gj 40 4 Fd+2b Fd+3
©
perform a simple, middle-down ADC digestion while & 204 Fd Fd+1b Fd+2a
still getting accurate intact results for the number 0 ' - - - . —N/L k
. 6 7 8 9 10 11 12
and types of drugs bound to the target protein. The Time (min)
Fd+2b

nearly intact antibody chains can be fragmented using
the instrument's various orthogonal fragmentation N E V QIL VIEISIGIGIGILIVIQIPIG GIS L1RILIS1C V1A1S]
GIFITILTNINTYIDIMI HIWIVIRIQIGI1 1GIKTGILTETW V1 ST1K]
171G T1ATGIDIRIY1Y1A1GIST1VIKIGIRIF1T1I 1S1R1E NTA1K]
LDISILTYILTQ MLNISIL RIVIGID ATA VIY1Y C A RIG A1GI
LRIWLATP1L G ATF1D1I IWLGI QI GITIMLVLT1VS181A181T1K]
LG PLS1VIF1P L1A PLSIS1K S T1S GLGIT ATA L GC L VI
sequence coverage of the protein and the exact LKID YLFPLELP VITLVISIWLNLS1GLALL TLSLGLVIH TLF|P
LALVIL LQLSLSLGLLLYLSILISISLVLVITLVLP SIS SILLG TLQ
LTLYLl LC N VINLHLKLPLSINLTLKLVIDLKLKLVLELP K S CLD
is increased by combining intact antibody and LKLT(b-iLT CPIPCPAPELLGC

fragmentation analyses into a single experimental

techniques—including HCD, recommended
electron transfer dissociation (ETD) and ultraviolet

TN ALY Pade i ity 4! bt/ Mt rliom Vo b
photodissociation (UVPD)—to obtain nearly complete 0 1326 1327 1328 1329 1330
m/z

location of the conjugation. Analytical throughput

workflow.

Middle-down analysis of a digested
ADC mimic and sequencing | .

of the protein Fd+2b using
EThcD and UVPD orthogonal
fragmentation methods.

T T T T T T T T T T T T T T T T
500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000 6500 7000 7500 8000
m/z

Data courtesy of Professor Luca Fornelli, University of Oklahoma.
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"Native- =~ Comprehensively analyze therapeutic

- DIA-PTCR proteins with Native MS and PTCR
B

Scale up native protein characterization

MS spectrum of native desialylated cytokine-Fc
Protein therapeutics often generate undecipherable
spectra due to their high levels of intrinsic heterogeneity. e
By using Orbitrap Ascend BioPharma Tribrid mass
spectrometer’'s recommended Native MS and proton

transfer charge reduction (PTCR) options, interpretable

spectra can be generated from heterogeneous protein N-Glycan
samples. The Native MS option extends the quadrupole
isolation range to m/z 2,000-8,000, which can be used

in combination with narrow data-independent acquisition

2000 9000 —Fc
miz

(DIA) windows to simplify the ion population in each scan.

The Native MS option also extends Orbitrap analyzer

detection to m/z 16,000. These capabilities enable

unambiguous identification of previously indiscernible

or low-abundance proteoforms. PTCR generates M ‘ ] l l’.\l' hﬁ l ﬂ | ﬁ \ L
perfluoroperhydrophenanthrene (PFPP) ions for JL WLVITEN L ‘ Gm LTI r
subsequent gas-phase, ion-ion reactions that produce PTCRMS?
lower charge state distributions to enhance protein

characterization. PTCR of 5,925-5,975 m/z window PTCR of 5,975-6,025 m/z window

[ : . L Average Mass Z Distribution | | AverageMass | ZDistibuton |
The flexibility of the Orbitrap Ascend BioPharma Tribrid 101,471.87 n-u | 10117107 -1
. . . 10115.995 100,845.17 7-12 | 10201125 100,845.17 7-12
mass spectrometer enables scientists to carry out unique 11239.642 [ 1o0ss622 . 11334490 | (02 7-12
|

95,217.41 9-12 9521741 6-11

9198.770 | sageaie 811 9276.088 94,893.16 | 7-10
12644.301 12750.247
MS option with PTCR, as well as other dissociation 8432.289 8502.919

] o ) 14449.549
techniques, making it a powerful instrument for 7783.982 i

experiments that combine the recommended Native

14570.823

7848.8971 J J l J LI i ‘

comprehensive characterization of therapeutic proteins in . J'. : L L l‘ . L 1
7000 8000 9000 10000 11000 12000 13000 14000 15000 7000 8000 9000 10000 11000 12000 13000 14000 15000

their native state.

Orbitrap Ascend BioPharma Tribrid mass spectrometer analysis of native desialylated cytokine-Fc analyzed with
Native MS option. Two DIA windows were fragmented for comprehensive characterization.

Data courtesy of Wendy Sandoval.



Detect and identify unexpected

low-abundance tRNA modifications

Scale up oligonucleotide characterization

Therapeutic oligonucleotides produced by chemical synthesis can carry various types of impurities, some of which are present at very low levels. One method to achieve good
separation and identification of modified intact tRNA is ion-pairing reversed-phase chromatography (IP-RPLC) coupled to HRAM MS analysis using the Orbitrap Ascend BioPharma
Tribrid mass spectrometer. Intact detection of low-abundance oligonucleotide modifications can be paired with well-established digestion techniques for in-depth characterization
using ion trap MS®-based collision-induced dissociation (CID) and the added versatility provided by recommended UVPD.

Alternative fragmentation: MS3 by Resonance Activated CID in the Linear lon Trap
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Alternative fragmentation: UVPD
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4
miz
IP-RP coupled to Orbitrap Ascend BioPharma Tribrid mass spectrometer After digestion, the tRNA modification at yW-14 was located and well characterized using
analysis enables separation of the modified tRNA species and MS®-based CID and recommended UVPD.

identification of the known isodecoder and an under-modified variant.



Achieve nearly 100% base-pair coverage
for 100-mer sgRNA using low-q CID

| Top-down

Scale up characterization of sgRNA

15715808
Single guide RNA (sgRNA) plays a crucial role in the o Vem | e ve*
CRISPR-Cas9 gene editing system by guiding the Cas9 rasseeen Wy 1:‘” !@);g«'a:; Yna® Y By
enzyme to specific genomic locations, enabling precise Ys 1):5 “_ye | - e o = "“;‘:;ﬁs_
and targeted modifications of the DNA sequence. = Ya® ™ Ve p' yuﬁ““ b
Characterization of sgRNA is essential to ensure 8 o 't b 5
precision from initial experiments to future therapies. ys yyif;.‘- y’;:):;igm ':;5:13“1 : veit S:’ﬁf
Using the low frequency (q) CID capability of the yzaﬁi o1 yf: cfr

1P

Orbitrap Ascend BioPharma Tribrid mass spectrometer

combined with intact and top-down methods,
de novo-level fragmentation patterns of intact sgRNA can o M .7
be obtained, providing nearly 100% sequence coverage

for a 100-base-pair structure.

The low-qg CID technique adds experimental flexibility
by reducing precursor ion activation; the resulting
product ion spectra are predominantly composed of

400 ‘ GOO 800 1000 1200 1400 1600 1800 2000 2200 2400
sequence ions and base losses from the precursor. The .
reduction in product ion spectral complexity in favor of
sequence-informative species simplifies and increases
the confidence of m/z peak annotation and therefore Ton Type
mG* mC* mG* rU #as rA sy G ¢a rA = C == 1A M = T
confirmation or elucidation of the primary RNA sequence. b e o o e o TS e s s oen oo
rG W = U = U s U mmrA o G # A & G s C 1 =
W & rA ®8 G ®# TA = rAas A =» U o rA @« 1G =« C & d
rA s rA am G W « U w rA o rA s rA « A & U g W
A s rA ® G & G Cae U u rA s G U =« rC g X
C ®» G W &« WU = TA » U &8 IC = rA & A = C o e
W) o« U wm G w rA w rA & TA =« TA =« TA 8 G [ VI | Y

TG # ™G =« MC « A =2 C =« C =« G a TA 8 MG « U m

Orbitrap Ascend BioPharma Tribrid mass spectrometer analysis of a 100-mer sgRNA using low-qg CID provided almost
100% sequence coverage.



Experience more high-quality results
with less hassle using automated,

remote and schedulable system
checks and calibrations

Scale up convenience and ease-of-use Auto-Ready ion source

The Auto-Ready ion source is a fully integrated, standard, easy-to-use feature that increases Separate ion transfer tube RODUSGERIE Y. system

laboratory productivity with automated, remote and schedulable system checks and
internal calibrations. Because there is no need to remove the source (HESI, nESI or high-
field asymmetric waveform ion mobility spectrometry [FAIMS]), there are no experimental
setup interruptions required to perform internal calibrations. The user can automate the
calibration to start at a scheduled time—for example, every week—when there are no

experiments planned to run on the instrument. The calibration can run completely
remotely, regardless of the nature of the last experiment. Because the calibration can i )
: . . . : Dedicated emitter
be scheduled to occur regularly and automatically without interrupting vital work,
users can expect to maintain mass spectrometer performance, improve data

consistency and achieve more accurate and precise quantitation.

Polarity (+) = Polarity (+/-)
5/2/2021

Easy-IC

‘

|Passed




Resources and support

\ Services Central—All your service information at your fingertips @ Protect your investments with expert lab services
‘ Spend less time searching for support and more time focusing on your Unity™ Lab Services provides a single source for integrated lab service,
important work. This online platform has what you need to easily manage support and supply management. Our customized service offerings
your instruments and equipment. and world-class service experts have the flexibility and experience to

] ) address your laboratory’s needs. We provide a complete portfolio of
Learn more at thermofisher.com/servicescentral : \ ¢ ! 7
services and support solutions designed to help you improve productivity,

reduce total cost of ownership and help ensure performance throughout

D Technical and online support your laboratory.

- H€lping you keep your instruments running at peak performance is our goal. Learn more at unitylabservices.com
Whether you're looking for an instrument manual or spare parts, want to
submit a repair request or check on the status of your warranty or service
contract, we have every support option you're looking for.

Learn more at thermofisher.com/technicalresources

More resources

Thermo Scientific™ Ardia™ Platform mzCloud mass spectral library
thermofisher.com/ArdiaProteomics thermofisher.com/mzCloud

Thermo Scientific™ BioPharma Finder™ software Thermo Scientific Proteome Discoverer software
thermofisher.com/biopharmafinder thermofisher.com/ProteomeDiscoverer

Thermo Scientific Compound Discoverer software
thermofisher.com/CompoundDiscoverer

AN | carn more at thermofisher.com/OrbitrapAscendBioPharma

General Laboratory Equipment — Not For Diagnostic Procedures. © 2024 Thermo Fisher Scientific Inc. All rights reserved. All other

trademarks are the property of Thermo Fisher Scientific and its subsidiaries unless otherwise specified. This information is presented as an th m H -t'f'
example of the capabilities of Thermo Fisher Scientific products. It is not intended to encourage use of these products in any manner that might er o SCIen I IC
infringe the intellectual property rights of others. Specifications, terms and pricing are subject to change. Not all products are available in all

countries. Please consult your local sales representative for details. 24-085-1011 | BR002863-EN 0524



https://www.thermofisher.com/us/en/home/digital-solutions/ardia-platform/proteomics.html
https://www.thermofisher.com/us/en/home/industrial/mass-spectrometry/liquid-chromatography-mass-spectrometry-lc-ms/lc-ms-software/multi-omics-data-analysis/biopharma-finder-software.html
https://www.thermofisher.com/us/en/home/industrial/mass-spectrometry/liquid-chromatography-mass-spectrometry-lc-ms/lc-ms-software/multi-omics-data-analysis/compound-discoverer-software.html
https://www.thermofisher.com/us/en/home/industrial/mass-spectrometry/liquid-chromatography-mass-spectrometry-lc-ms/lc-ms-software/mass-spectral-libraries/mzcloud-mass-spectral-library.html
https://www.thermofisher.com/us/en/home/industrial/mass-spectrometry/liquid-chromatography-mass-spectrometry-lc-ms/lc-ms-software/multi-omics-data-analysis/proteome-discoverer-software.html
https://www.thermofisher.com/us/en/home/products-and-services/services/services-central.html
http://thermofisher.com/technicalresources
http://unitylabservices.com
https://www.thermofisher.com/us/en/home/industrial/mass-spectrometry/liquid-chromatography-mass-spectrometry-lc-ms/lc-ms-systems/orbitrap-lc-ms/orbitrap-tribrid-mass-spectrometers/orbitrap-ascend-tribrid-mass-spectrometer/systems/orbitrap-ascend-biopharma-tribrid-mass-spectrometer.html?cid=E.24CMD.MS107.21942.01

