PHYS-468 Exercise 05 – Mass Spectrometry
Due date: The exercise is due one week after the lecture on Tuesdays before 13:15.
Hand in: Upload the assignment to Moodle as PDF file with the file name PHYS-468-Exercise-<number>-<name>.pdf, where <number> is a two-digit number and <name> is your name.

Name: First name | Last name

1. How does mass spectrometry work and what are the important components of a mass spectrometer?
2. Why does the mass spectrometry operate under vacuum?
3. Why wouldn’t one use trypsin for analysis of proteomic sample?
4. Electron ionization is one technique necessary to cause an analyte to accelerate in the vacuum of the machine. What causes the ionization? 
5. Draw a schematic of how three different analytes with distinct m/z behave in a quadrupole mass separator.  The setup is chosen to be optimal for one of the three analytes. 
6. What is MS-MS? What does MS1 and MS2 refer to?
7. Explain what happens during fast atom bombardment, what information do we get out of it?
8. What is an Ion Trap? Why is it important for the usage in an MS-MS setup? 
9. How can you get structural information about a protein using mass spec?
10. How does peptide fingerprinting work?
11. Consider protein 1 with a mass of 3150 and a charge of 4+ and protein 2 with a mass of 3040 and a charge of 4+. What is the relative time of flight t1/t2?
12. Determine the amino acid sequence of the MS-MS spectrum on the next page. This peptide produced only fragments of the y-ion series Use the table below (next page), which includes the residue MWs of all amino acids. The MW of oxygen is 15.99491463 and of hydrogen 1.007825035. For further help, consult page 58 of the lecture.
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Appendix: Masses of amino acids and protons

1letter code 3-letter code Name | Chemical formula [Monoisotopic

A A Aanine CHsoN 7103711
® g Arginine CHON, 15610111
N Asn Asparagine CHOMN, 11404293
B Asp ‘Asparticacid CH0N 11502694
€ O Cystene CH;0NS 103.00915
3 Glu Glutamic acid CH,0N 12904259
Q Gin Glutamine CHO0N; 128.05858
3 Gy Giycine CiHiON 5702146
[l His Histidine CHONy 137.05891
0 e isoleucine CaftON 11308406
« Leu Leucine CaON 11308406
3 s Lysine CoHON; 128.09496
™ Met Methionine CH,ONS 13104089
¥ Phe Phenylalanine CH,ON 147.06841
O bro Profine CoH,ON 97.05276
B Ser Serine CH:0N 8703203
i Thr Threonine CH,0N 10104768
[ T Tryptophane CuuMuON, 18607931
v Tvr Tyrosine CH0N 163.06333
v val Valine CH,ON 99 06841
[0 [ Proton [ 10073





