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Modern Top Down Proteomics Work Flow
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Top down Proteomics Instrumentation:
Modified 145 T LTQ-FT
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lon Storage Capacity: 14.5 T LTQ-FT
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LC MS Performance: Duty Cycle 2«

Scan Settings 15kDa ® °
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Top down Proteomics Instrumentation:
Custom built 9.4 T FTICR
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Design and Performance of a Novel 9.4 Tesla FT-ICR Mass Spectrometer for Proteome and Petroleum Analysis
57th Amer. Soc. Mass Spectrom. Annual Conf. on Mass Spectrometry & Allied Topics,
Philadelphia, PA, May 31-June 5 (2009)



Top down Proteomics Instrumentation:
Resonant vs Beam-type CID
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Moving up the Molecular Weight Ladder
On-line nano-LC / Top-3 data dependent MS/MS
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Moving up the Molecular Weight Ladder
On-line nano-LC / Top-3 data dependent MS/MS
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Moving up the Molecular Weight Ladder
On-line nano-LC / Top-3 data dependent MS/MS
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Top Down Proteomics of Different Cell States
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Asynchronous
M phase arrest: colchicine (1 uM) for 18 h

Asynchronous

Hela cell lysate 3 GELFrEE runs —» nanolLC-MS/MS (5-25 kDa)

(8 fractions each)

M phase arrest

—> 4 GELFrEE runs —» nanolC-MS/MS (5-25 kDa)
Hela cell lysate

(8 fractions each)

Pesavento, J. J et al. Mol. Cell. Biol. 2008, 468-486
http://www.bc.biol.ethz.ch/people/groups/gerlichd/people/schmitzm



PTM Changes (Phosphorylation)
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Moving up the Molecular Weight Ladder
On-line nano-LC / SIM Zoom Map MS/MS
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Moving up the Molecular Weight Ladder
On-line nano-LC / SIM Zoom Map MS/MS
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Moving up the Molecular We

ight Ladder

On-Line LC with Fraction collection
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Moving up the Molecular Weight Ladder

On-Line LC with Fraction collection
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Asynchronous and M Phase HelL a Cells
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Asynchronous and M Phase HelLa Cells
High Molecular Weight
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On-line nano-LC Benchmark: MS detection
1.2 pmol on column -=C, 75 um i.d.
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Off-line Fraction Collection = MS/MS

Parameters

MS/MS: 15 oct. fills

15 uscans
0.8 s transient

1082.19
6

Scan time =1 min

Sum 8 scans

7+

7+

941.89 969.91

7+
901.16

850 950

6+
1070.35

el ‘1 | ‘ J I H‘ Il “HIMH I ‘J‘l‘}”

1050

o6+
1169.74

o6+

+
1098.87

“M “m ‘J H\J i Ly
1150

{1 ‘JJ i ‘ L | | ‘I}““ I Nl 11“ [

A D A V T L
I | | | | | >

I | | | | |

I | 1082.19 | |

[ I 109887 111271 |

Sequence Tag I ' |
ProSight PC 2.01 I |
[ | |

' ' 111554 |

I I I

' I1070.35 I

1051.52 | I
1018.93 I 113156

103951 |1063.02
h\‘\ H [l \HH\ I i M LA \‘u‘\ | \“ I ‘n‘ 1l “m L muHM L\‘muh il ‘ ( “\m

1020 1040 1060 1080 1100 1120
m/z

1576.47 1611.21
1677.97

1250 1350 1450 1550 1650
m/z



Human Proteome
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High Throughput Top Down Proteomics
High Mass Range

B Fraction-Collection
14571 B nano - LC
78 kDa
©
©
T
© Detected —
= 47 kDa
o $ MS/MS 39 kDa
gn a
Ie) % 53 kDa
m 9 Detected 2 KD

0 20 40 60 80 100
Molecular Weight in kDa



Conclusions

Orthogonal separation, IEF — GELFrEE — RP, provides
Improved separations to deal with sample complexity.

Different RP chromatography conditions yield improved
results based on the molecular weight of the proteins
found in the sample.

Different molecular weight fractions dictate the instrument
scan mode and tune parameters (LTQ-FT).

Beam-type CID provides increased information over
Resonante-type CID.

Clean solvents and chromatography material are NEEDED!
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