Two Dimensional Mass Spectrometry (2DMS): How Far Can We Go in Protoemics?
THE UNIVERSITY OF

Yuko P. Y. Lam; Christopher A. Wootton; Tomos E. Morgan; Bryan P. Marzullo; Cookson K. C. Chiu; Alina Theisen;
WA]QN/IC ]< Remy Gavard; Meng Li; Mark P. Barrow; Peter B. O'Connor

Department of Chemistry, University of Warwick, Coventry, UK

Introduction Result - 5 Standard Proteins Result - Yeast Proteome
- |_|qu|d ChrOmatOgraphy (LC) iS an essentia| t00| A) 2DMS (1 M * 8 k) of digested F)C) 14%%?§§$;tlve Ergiugrgg?ntatlgr}r%?naeﬂ? A) No. of yeast protein & peptide B) Yeast Proteins C) .h.,j_d |
for proteomics SCP (onriched by RPPH) et SOr " P e e e «e .
- Suffers from: wl | e | | i
| . N - ,«"" e T ; #2307 ggzoo AT 2D-MS 'nLC MS/SM &% : \ LE orily
1. Bias of the chromatography columns RN L Wi onlHUHY  YeastPeptides g
2. Incompatibility with certain separation . SO 11 - s i [ R ee I N |
conditions i e B 2l il
260'7660| _.1__000. - 1.400 — 1 | N 1 A 1 3 25D -Mg Frgcti:)1nl r1|?C15 nLC nLC MS/MS bicity
- 2DMS provides an extra separation dimension in B) Zoom in m/z 437.8 el | N ... | |Fig 4. Summarised results of digested yeast using 2DMS
the ICR cell’ o ggg| e Resoion 95500 s e | |and nLC MS/MS
I I . N2 33 — 2" iissgtgp: #2314 #2314 .
Applications fo.r. lzz)ottom up and topsdown of , seng| | oo L = Conclusion
standard protein;© small molecules;” polymers gl s g NI
e ! B B N G = 11- 2DMS is a viable alternative technique for
- Herein, we demonstrate the use of 2DMS for — ) B0 D ———" || proteomic studies
proteomics samples and compare the 2DMS I ,_1;; o | * — | I- Complementary peptide and protein
results to LC tandem MS data o TR e S 50 T S e 72 T T assignments between 2DMS and nLC-MS/MS

Fig 2. ngh resolution 2DMS with resolutlon M * 8 k data— allows deeper proteome coverage

Experlmental SECtIOn points of trytic digested 5SP - 2DMS has a higher efficiency in observing

east from rotein Peptides identified b ' : - : : .
SCe:e:risia Quapntl:lct gfflme Ifrzstlonatlon A) varioig ISgSEIInegalclﬁ fra)étion B) Peptlde Propertles hyd rOph”lC, baS'C, Or ShOrt peptldeS, Wh|Ch
' b veast N B T - 2D and nL.C may be beneficial for assignment of
-ﬁ Digestion ﬁj{; b i I 2D only y IF ' g '
gesse | 55p | 5 L g s hydrophilic PTMs, i.e. phosphopeptides and
= | glycopeptides
1DMS (4 M): Precursor m/z %% i % 564 I
o - R, Acknowledgment
- AR e e The authors would like to achknowledge the
.......... C) ldentified Pentide D) Peptides identified by funding from Horizon 2020 EU FT-ICR MS
’ 2DMS only network, BBSRC, and EPSRC.

References

b ion
[ALVILIAFAQ YHQ{Q{C PFEDHVKJ*
. . + y ion
@ . [M+3H] | + : r X +

M <" A . 2 1. van Agthoven, Maria A., et al. EUR. BIOPHYS. J. 48.3 (2019):

2DMS (256 k * 4 k): v I/ 71 - IET £ l 213-229.
—_ Z"‘g"‘e"‘ me S workfow of f | " RP 2D = HILIC 20 Ty L 1LY ISR RN W S 2. Floris, Federico, et al., JASMS, 29.1 (2017): 207-210.

N
g 1. A summarised WOrkfiow ot the samplie preparation | . o | 3. van Agthoven, Maria A., et al. JASMS 26.12 (2015): 2105-2114.
and 2DMS data acquisition of the offline fractionated yeast | |Fig 3. Proteomic results of tryptic digested SSP using 2DMS . . |
| . . . 4. Floris, Federico, et al. Anal. Chem. 89.18 (2017). 9892-9899.

as well as 5 standard proteins (SP) with SPE fractionation and nLC MS/MS



