
1. True or False 

T F Trypsin is the exclusive protease that is of use in bottom-up proteomics because 
it generates peptides whose C-termini are lysine or arginine.  

T F Because peptide fragmentation is highly predictable, high-resolution mass 
spectrometers such as FT-ICRs are not very useful in identifying peptides.  The 
term “useful” here refers to adding specificity to identification of peptides by 
database retrieval. 

T F Separations of intact proteins before protease digestion can increase the 
coverage of the proteome when combined with shotgun proteomics. 

T F When a peptide ion is fragmented by collision-based methods, it mostly 
generates c- and z-type fragment ions. 

T F Using orthogonal separation techniques can increase coverage of the proteome, 
but more starting material is needed because of sample loss. 

2. You have accurately measured the mass of the following peptide, and know there must be a 
methylation on one of the residues. According to Uniprot, the arginine is a known site of 
variable methylation. Name (e.g. b3, y8) and mark the fragment sites for any minimal pair of 
fragment ions that would be needed to localize the methylation to the arginine
residue unambiguously. 

E-Y-L-G-K-W-R-A-D-E-S-K
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3. The modern powerhouse for separations in proteomic workflows is nanocapillary-RPLC. 
Briefly describe this term, and explain what advantages it offers over another separations 
technique. List one drawback to this separation technique. 

4. Given the choice of trypsin or GluC, which protease would you choose to investigate 
the protein below. Be sure to explain your rationale. 

>sp|O60516|4EBP3_HUMAN Eukaryotic translation initiation factor 4E-binding protein 3
OS=Homo sapiens GN=EIF4EBP3 PE=1 SV=1
MSTSTSCPIPGGRDQLPDCYSTTPGGTLYATTPGGTRIIYDRKFLLECKNSPIARTPPCCLPQIPGVTTPPTAPLS
KLEELKEQETEEEIPDDAQFEMDI
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5. Describe the differences between the two general strategies of peptide identifications: 1) 
measurement of the intact mass of a peptide and 2) an MS/MS approach where fragmentation 
data is gathered. Be sure to highlight and expand on shortcomings to both approaches. With 
which might a researcher be able to observe fewer peptides to confidently assert the 
presence of a protein species? 

6. Describe or sketch a separations scheme where orthogonal means of separating analytes are 
involved. 
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7. Sketch a theoretical fragmentation spectrum for the following peptide. You may use the assistance of online webtools. Be sure to 
label fragment ions and indicate their neutral, monoisotopic mass values. (Hint:  be sure to label the specific m/z values of the 
fragment IONS!) 

NH2-D-L-S-R-COOH
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8. Below are several +1 fragment ions from a simulated fragmentation spectrum for a +2 tryptic 
peptide from a human protein whose intact m/z was 407.2087.

742.373 667.3046 655.3409 554.2205 526.2983 417.1616
397.2557 288.119 147.1127 

a. On average, how many amino acid residues would be in a peptide of this m/z? Show
work. 

b. Using your knowledge of peptide sequencing and the chemical nature of a linear
peptide, identify sequence tags from the above spectrum. Are there any mass 
differences that are ambiguous as to which amino acid they may be? 

c. Generate a consensus sequence tag and write it down in the space provided below. 
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d. Using the sequence of the peptide, identify which human protein(s) it came from.
Include the UniProt accession number(s). Is this peptide unambiguous in the 
human proteome?

9. Amino acid occurrence frequency.  Simply look up and fill in the empty column in the table 
below. 

amino acid single letter 
code 

residue mass frequency in proteins 

alanine A 
arginine R 
asparagine N 
asparatic acid D 
cysteine C 
glutamine Q 
glutamic acid E 
glycine G 
histidine H 
isoleucine I 
leucine L 
lysine K 
methionine M 
proline P 
phenylalanine F 
serine S 
threonine T 
tryptophan W 
tyrosine Y 
valine V 
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