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Bottom-up HDX-MS: a powerful tool for protein
structural study
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Pepsin: the enzyme of choice in bottom-up HDX-MS

Max. activity at pH 2 — HDX guenching condition
Random cleavage — higher spatial resolution

Challenges

Peptide identification using highly accurate mass

False: e.g. noises, contaminants, pepsin self-digests

Ambiguous: similar masses, different sequences
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Peptide identification: is the accurate mass sufficient?
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Peptide identification: pepsin specificity

Probability of cleavage at P1-P1’ positions
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Hamoru et al., Rapid Commun. Mass Spectrom. 2008; 22: 1041-1046
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Peptide identification: probability of occurrence (POc)
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Peptide identification: POc filter

18/09/2012

noises,
contaminants,
pepsin self-
digests

\

POc over a
protein-

dependent
limit

#fragments(POc<limit) = #fragments(randomized sequence)

No. of assigned peaks
N w D (O]
o o o o

=
o

o

J

Real sequence
randomized sequence

Excluded assignments
POc-survived assignments

Error / ppm



Peptide identification: mass filter & POc selection
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Peptide identification: reproducibility
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Discussions: MS/MS verification

No. of AAs

No. of MS/MS

elF3b-ct

elF3i-3b-ct
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18
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Mass

Experi | f possibl F
Xper'menELL tﬁ‘e/ezlellﬁ M3 resultsrshow tbe peptidestagrrnee rétorrectly ideptifiede

peak mass fragment position
/ppm

813.3701 1.82 2.38% elF3b-ct 53-66 KIFDVQPEDASDDF
813.3714

813.3750 -4.45 0.034% elF3b-ct_63-76 SDDFTTIEEIVEEV

1002.5271 2.12 1.05% elF3i 129-146 LAILDNVMKNPGSINIYE
1002.5292

1002.5271 2.12 0.205% elF3i_130-147 AILDNVMKNPGSINIYEI

698.3787 0.16 1.43% elF3i 306-318 IGRVQGHFGPLNT
698.3788 698.3782 0.94 0.289% elF3i_308-320 RVQGHFGPLNTVA

698.3802 -1.94 0.0084% elF3i_291-301 GKFEARFYHKI
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Discussions: sequence coverage

MGSSHHHHHH SSGLVPRGSH MKAIKLTGHE RPLTQVKYNK EGDLLFSCSK

NGERLGTLDG HTGTIWSIDV DCFTKYCVTG SADYSIKLWD

VSNGQCVATW KSPVPVKRVE FSPCGNYFLA ILDNVMKNPG SINIYEIERD

———— SATHELTKVS EEPIHKIITH EGLDAATVAG WSTKGKYIIA GHKDGKISKY

“KIGQEMEKSM NFKIFDVQPE DASDDFTTIE EIVEEVLEET

DVSNNYEYVD SIDLHEKSIS DMQFSPDLTY FITSSRDTNS FLVDVSTLOV

KEKVELEHHH HHH

LKKYETDCPL NTAVITPLKE FIILGGGQEA KDVTTTSANE GKFEARFYHK

IFEEEIGRVQ GHFGPLNTVA ISPQGTSYAS GGEDGFIRLH HFEKSYEB%K

YDVEKAAEAK EHMQEAN

3b-ct: 93 AAs 3i: 367 AAs
90 fragment 216 fragments
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Conclusions

Peptide identification can be achieved with the accurate mass and POc.
e MS/MS is no longer required.

e High spatial resolution becomes possible due to the high sequence
coverage.

e Assessment of the false positives requires more MS/MS verifications.
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