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. Collect native MS data on zinc bound carbonic anhydrase,
NIST monoclonal antibody, yeast alcohol dehydrogenase
tetramer, and aldolase tetramer.

TD-MS mass spectra were deconvoluted using BayesSpray within the
UNIFI™ topdown workflow (waters_connect™).

The deconvoluted mass spectra peak lists were uploaded into the ClipsMS
(v2.0.1) computer program (Lantz et al., J. Proteome Res., 2021) for
terminal and internal product ion assignment.?
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Figure 4. Panel (a) total number of N-terminal, C-terminal, and BY internal fragments
identified across increasing mass error (ppm) search tolerance for the carbonic anhy-
drase Il MS/MS wide quadrupole experiment with 25V CE applied. Panel (b) resulting
combined terminal + internal fragment sequence coverage (%) for each mass error

search tolerance. Note that the number of possible internal fragments matches drasti-

Figure 7. Panel (a): Rabbit Aldolase TD-MS experiment using MS/MS with a wide
quadrupole window centered on the m/z 835.29 (+47) precursor ion W|th 15V collision
energy applied. The inset figure shows an expanded view on the y1go" fragment ion
with -590 ppb mass accuracy. Panel (b) ClipsMS sequence coverage map using 750
ppb search tolerance on terminal and internal fragment ions. Panel (c) summarizes the
statistics from the ClipsMS results.

MRT mode — the ion beam passes
through multiple reflections (46 in total)
within the Tof analyser housing. High MS
resolution (>200k FWHM), transmission
<10,000 Da.

Diamond mode — the ion beam passes
through a pair of reflections within the Tof
analyser housing. Low MS resolution (10k
FWHM), transmission >10,000Da. Also
used for detector setup.

Figure 9. Description of (a) MRT and (b) Diamond mode ion beam flight path options of
the SELECT SERIES™ MRT.
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Figure 1. SELECT SERIES™ MRT instrument schematic configured with an ESI
source

METHODS

Figure 2. Denatured TD-MS fragment ion spectra of bovine carbonlc anhydrase Il col-
lected with three experimental approaches: (a) broadband CID (MSF), (b) MS/MS of the

+36-charge state precursor (m/z 807.3) with a narrow quadrupole, and (c) MS/MS with a

wide quadrupole. A fixed collision energy of 25V was applied in the collision cell. Right
Panel: expanded view of m/z 930 -933to |Ilustrate 200,000 resolving power and the
mass accuracy for the bgs™® (-313 ppb) and bq3,"'® (-225 ppb) terminal fragment ions.

Anhydrase Il with three experimental approaches (broadband CID (MSF), MS/MS
(narrow), and MS/MS (wide quadrupole) with 10, 15, 20, 25V CE applied. Panels (b-d):
mass error distribution plots for the B terminal fragments, BY internal fragments, and Y
terminal fragments with a gaussian peak fit applied.

Table 1. Unlocalized modifications for ClipsMS fragment matching of CAD of Aldolase
and Yeast Alcohol Dehydrogenase. Non-reducing conditions peptide mapping experi-
ments of rabbit aldolase and yeast alcohol dehydrogenase confirms a population of the
protein molecule contains cysteines residues that are involved in disulfide bridging.

YEAST ALCOHOL DEHYDROGENASE

Figure 10. Native mass spectra of (a) zinc bound bovine carbonic anhydrase Il collect-
ed in MRT protein mode. Panel (b) NISTmADb, (c) yeast alcohol dehydrogenase tetram-
er, and (d) rabbit aldolase tetramer native mass spectra collected using diamond
mode. Panel (e) shows the expanded view of the [M+11H]*"" zinc bound form of CAH II
with a measured mass spectral resolving power of 210,410. Panel (f) illustrates the ob-
served glycoform resolution achieved for of NISTmADb (+26 charge state).
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MS mode: MRT protein mode @200,000 resolving power (denatured) and
Diamond protein mode @10,000 resolving power (native MS)

MS/MS method: perform broadband CID (MSF) and MS/MS (narrow and
wide quadrupole window) with a fixed collision energy (10, 15, 20, 25, 30V)
applied.

N-terminal fragments C-terminal fragments BY internal fragments Terminal Fragments Terminal + Internal Fragments

B MSE (broadband CID)  ®MS/MS narrow  ® MS/MS wide B MSE (broadband CID)  ®MS/MS narrow B MS/MS wide

Figure 3. Panel (a) total number of N-terminal, C- termlnal and BY internal fragments
identified at (£ 2 ppm) for the broadband CID (MS ), MS/MS narrow quadrupole, MS/
MS wide quadrupole experimental approaches. Panel (b) resulting sequence cover-

age (%) for the terminal fragments and terminal + internal fragments. Note the drastic
improvement in the sequence coverage when the internal BY fragments are included.
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Figure 6. Panel (a): ClipsMS fragment location map for Carbonic Anhydrase || MS/MS
(wide quadrupole) with 25V CE applied. Panel (b) contains the summary of the termi-
nal / internal fragment cleavage sites with the BY internal fragment 41/132 highlighted.
The combined protein sequence coverage is 51% (search tolerance £750 ppb). Panel
(c): expanded view of the +12-charge state BY internal fragment 41/132 with the corre-
sponding theoretical isotope model. The inset table contains two additional candidate
internal fragment ions that are near the deconvoluted mass of 10,371.0752 Da (-193
ppb). The Correct ID is highlighted in green.

Figure 8. Panel (a): Yeast Alcohol Dehydrogenase TD-MS experiment using LC-MS/MS

with a wide quadrupole window centered on the m/z 836.14 (+44) precursor ion with
15V collision energy applied. The inset figure shows the TIC chromatogram for the tar-
geted MS/MS experiment. Panel (b) ClipsMS sequence coverage map using 750 ppb
search tolerance on terminal and internal fragment ions. Panel (c) summarizes the sta-
tistics from the ClipsMS results.
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