Exploring Proteomics Data

(Exercise 12)

1. Find all genes with mass spec evidence from the basal body in
Giardia. (For this exercise use http://giardiadb.org)
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Identify Genes based on Mass Spec. Evidence

Experiment/Samples @ select all | clear all | expand all | collapse all | reset to default
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How many genes did you identify? Examine the filter table below the

strategy section.

Why is the number in the ortholog groups column

less than the number in the Assemblage A column? Why do the other

cells have a zero?
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- What kinds of genes are in your result list? (hint: one option is to use
the word cloud tool - click on the little graphic icon next to the
column called “Product description”).
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- How many genes with mass spec data from the basal proteome
experiment also have mass spec evidence from the “mitosome
enriched fraction experiment”?
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- The default parameters of the mass spec search is to identify any
gene with at least 1 peptide identified. How will your results change
if you revise the two steps in your search strategy to only return
genes with at least 5 peptides identified?
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2. Find gene in Cryptosporidium that have mass spec evidence from any
of the sporozoite proteomics experiments available in CryptoDB. (For
this exercise use http://cryptodb.org)

- Explore the available proteomics data and select samples that make
sense. You may need to click on the ‘+’ sign to expand experiments
to see the underlying samples.
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Identify Genes based on Mass Spec. Evidence

Experiment/Samples @ select all | clear all | expand all | collapse all | reset to default
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- How can you remove any gene with peptide evidence from non-
sporozoite samples? (hint: add a step for mass spec data and think
about how you will combine your results.)
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- How many of these genes are also predicted to be secreted?
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- Note that so far you have been searching for C. parvum genes
because we only have proteomics data from this species. However,
what if you are interested in the orthologs of these genes in C. muris.
How can you transform your C. parvum results to C. musris genes?
(hint: add a step then select the “transform by orthology” option).
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3. Finding all genes with mass spec evidence in T. cruzi.
Note: for this exercise use http:/TriTrypDB.org.

a. How many genes in T. cruzi have mass spec evidence?

b. How many genes from the results in a. have at least 10 unique peptide hits?
(hint: try revising the step in ‘a’ and change the “minimum number of unique
peptide sequences” option to 10.
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c. Can you expand the list of results in ‘b’ to include possible orthologs/paralogs

in T. cruzi?

Hint. you will have to use the ortholog transform option when adding a
step and select only T. cruzi. Explore the columns in your result set.
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2 TCSYLVIO_000024 T. cruzi Sylvio  ADWP02000075: retrotransposon hot spot TcCLB.410923.20, TcCLB.459199.10, 0G5_126555 443 772
X101 3-665 (-) (RHS) protein, putative TcCLB.463155.20, TcCLB.503483.9,
TcCLB.503607.4, TcCLB.503861.10, ...
2 TCSYLVIO_000061 T. cruzi Sylvio ADWP02000144: retrotransposon hot spot TcCLB.410923.20, TcCLB.459199.10, 0OG5_126555 443 772
X10/1 81-671(+) (RHS) protein, putative TcCLB.463155.20, TcCLB.503483.9,
TcCLB.503607.4, TcCLB.503861.10, ...
2 TCSYLVIO_000111  T. cruzi Sylvio ADWP02000314: retrotransposon hot spot TcCLB.410923.20, TcCLB.459199.10, OG5_126555 443 772
X10/1 1-663 (+) (RHS) protein, putative TcCLB.463155.20, TcCLB.503483.9,
TcCLB.503607.4, TcCLB.503861.10, ...
7 TCSYLVIO_000114 T. cruzi Sylvio  ADWP02000331: retrotransposon hot spot TcCLB.410923.20, TcCLB.459199.10, 0G5_126555 443 772
X101 2-661(+) (RHS) protein, putative TcCLB.463156.20, TcCLB.503483.9,
TcCLB.503607.4, TcCLB.503861.10, ...
ADWP02000370:  retrotransposon hot spot TcCLB.410923.20, TcCLB.459199.10, 0G5_126555 443 772

_TcCLB.463155.20, TcCLB.503483.9,




. Finding genes with mass spec evidence in P. berghei gametocytes.
Note: For this exercise use http:/www.plasmodb.org

. Find all P. berghei genes that have mass spec evidence in either or
both male and female gametocytes.
(hint: mass spec searches are in the “protein

expression” expression section. Either or both is W

the Union of both results, not the intersection). Expand All | Collapse Al
H . + Text, IDs, Organism
- How many genes did you get? How did B Gonormi Postion
you get to this number? + Gewe.Annoutes
- Try running this search in two different A
ways: +  Similarity/Pattern
i. Select both male and female 5 oo e
gametocyte options and run the _ Mass Spec. Evidence s
h = Cellular Location
search.

ii. Select one of them first, run the search then add the other one
using the add step button. How did you combine the two steps?
Do you get the same results as in (i)?

. Find all genes that have mass spec evidence in both male and female
gametocytes.

(hint. use the strategy you developed in (ii) to get this answer, but change the
union into an intersection).

Find genes that have mass spec evidence only in male gametocytes
and not in female ones.
(hint. modify the set operation in b).

. Find genes that have mass spec evidence only in female gametocytes
and not in male ones.
(hint. modify the set operation in b).

. Which female gametocyte gene has the highest number of peptide
sequences?
(hint: look at the “number of peptide sequences” column in the list of results).

What does the distribution of peptides in the gene from ‘e’ look like?
(hint: go to the gene page and look at the “Protein features” section, or go to
the genome browser from the gene page and turn on the right tracks).



5. Finding genes with evidence of phosphorylation in intracellular

Toxoplasma tachyzoites.

Note: For this exercise use http:/www.toxodb.orq

Hint. phosphorylated peptides can be identified by searching the appropriate
experiments in the Mass Spec Evidence search page.

a. Find all genes with
evidence of
phosphorylation in
intracellular ~ tachyzoites.

Select the “Infected host

cell, phosphopeptide-
enriched (peptide
discovery against
TgME49)” sample under
the  experiment called
“Tachyzoite

phosphoproteome from

purified parasite or infected
host cell (RH) (Treeck et
al.)”
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(= M Tachyzoite phosphoproteome from purified parasite or infected host cell (RH) (Treeck et al.)
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(] Purified depleted (peptide dist y against TgME49)
(] Purified tachyzoites phosphopeptide-enriched (peptide discovery against TgGT1)
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E
£
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|- (] Tachyzoite conoid proteome (RH) (Hu et al.)

+ (] Intra- and Extracellular Tachyzoite Lysine-Acetylomes (RH) (Jeffers and Xue)
# [ Calcium oteome (RH) (Nebl et al.)

+ (] Tachyzoite Rhoptry proteome (RH) (Bradley et al.)

- (] Tachyzoite total proteome (RH) (Wastling)

select all | clear all | expand all | collapse all | reset to defautt
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Advanced Parameters
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b. Remove all genes with phosphorylation evidence from purified extracellular

tachyzoites.

Mass Spec
3180 Genes
Mass Spec —0@
2574 Genes 162 Genes
Step 1 Step 2

Add Step

c. Remove all genes present in the phosphopeptide-depleted fractions (select
both intracellular and extracellular).

Mass Spec
3180 Genes

Mass Spec
4086 Genes

Mass Spec
2574 Genes

162 Genes

Step 1

Step 2
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40 Genes
Step 3
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d. Explore your results. What kids of genes did you find? Are any of these
results to be secreted? (Hint: add a step searching for genes with secretory

My Strategies: New Opened (1) All2) 2 Basket Examples Help

(Genes) Strategy: Mass Spec*

Edi Edit Edit 5
Mass Spec Mass Spec Signal Pep Duznca:la“(:
3180 Genes 4086 Genes 9672 Genes Save As

& D) Deat
2574 Genes o - 9 Genes
Step 2 Step 3

Step 1 Step 4

9 Genes from Step 4

Strategy: Mass Spec Add 9 Genes to Basket| Download 9 Genes

= Y Filter by organism or strain (results removed by the fiiter will not be combined into the next step.)

All Results| Ortholog Groups gondi| _ Toxoplasma gondi caninum | Eimeria tenella
All[Non-redundant| GT1 [ME49] VEG | RH
9 9 9| 9 n|0|9|9|0|0|0{0 0 0

Y Filter by strains (advanced) (results removed by the fiter will not be combined into the next step.)

Gene Results Genome View
Advanced Paging | | Add Columns |
|” | % Gene ID % Product Description @ (I,
& TGME49_288880 hypothetical protein
aiiz TGME49_257568 hypothetical protein
aftz TGME49_229680 hypothetical protein
ol TGME49_231180 hypothetical protein
s TGME49_269420 hypothetical protein
afiz TGME49_200440 hypothetical protein
ol TGME49_216840 hypothetical protein
2 TGME49_308070 hypothetical protein
& TGME49_219640 hypothetical protein

Advanced Paging |

signal peptides).

e. Pick one or two of the hypothetical genes in your results and visit their gene
pages. Can you infer anything about their function? (Hint: explore the protein
and expression sections).

f. What about polymorphism data? Go back to your strategy and add columns
for SNP data found under the population section. Explore the gene page for
the gene that has the most humber of nonsynonymous SNPs.

Gene Results Genome View

| Advanced Paging | | Add Columns |
Total HTS
S|Teene1d QT Bion @ il | T SRESANSHans @ il | T SKBS R Stains @ b [T AiSains - @ [T Snonymous Snes @ 332'2:“""’“ Q
2 TGME49_219640 hypothetical protein 33 60 383 81 302
2 TGME49_308070 hypothetical protein 20 34 188 42 146
2 TGME49_288880 hypothetical protein 17 27 221 52 169
2 TGME49_200440 hypothetical protein 14 13 72 36 36
2 TGME49_216840 hypothetical protein 13 42 189 7 118
2 TGME49_269420 hypothetical protein 9 27 45 31 14
2 TGME49_257568 hypothetical protein 5 16 30 20 10
2 TGME49_231180 hypothetical protein 3 15 54 24 30
2 TGME49_229680 hypothetical protein 0 6 33 2 31

| Advanced Paging |




