Exploring Transcriptomic data

1. Exploring RNA sequence dat®lasmodium falciparum.
Note: For this exercise ub#ép://www.plasmodb.org

a. Find all genes ifP. falciparumthat are upregulated during the later stages of the
intraerythrocytic cycle.
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development (Bartfaet aly éFdx this data set, synchronized Pf3D7 parasites were
assayed by RNgkq at 8 timepoints during the iRBC cycle. We want to find genes that
are upregulated in the later time points (30, 35, 40 hours) using the early time points (5,
10, 15, 20, 25 hours) as reference.
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- There are a number of parameters tmanipulate in this search. As you modify
parameters on the left side note the dynamic help on the right side. See screenshots.

- Direction the direction of change in expressidbhoosaip-regulated

- Fold Change>= the intensity of difference in exprasn needed before a gene is
returned by the searciChoose 1but feel free to modify this.
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Fold change is calculated as the ratio of two valugzdgulated ratio =expression in
comparisoy(expression imeferencg. When you choose multiple samples to serve as
reference, we generate one number for the fold change calculation by using th
minimum, maximum, or averagéhoose average

- Reference Samplethe samples that will serve as the reference when comparing
expression between samplehoose 5, 10, 15, 20, 25

- And is AVERAGE expression valilmes is the operation applied to comparison samples.
see explanation abovE€hoose average

- Comparison Sampléhe sample that you are comparing to the reference. In this case you
are interested in genes that are-opgulated in later time pointshoose30, 35, 40
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. . A maximum of four samples are shown when more than four are selected.
in the following (7] .
You are searching for genes that are up-regulated between at least two
reference samples and at least two comparison samples.
Hour 20
Hour 25
For each gene, the search calculates:
Hour 30
Hour 35 average expression value in J
fold change = - -
Hour 40 average expression value in reference samples
select all | clear all é
and returns genes when fold change >= 12. To narrow the window, use

the maximum reference value, or minimum comparison value. To broaden
the window, use the minimum reference value, or maximum comparison
value.

See the detailed help for this search.
Get Answer

For the genes returned by the search, how does the-$8§Aence data compare to
microarray data?

- Hint: PlasmoDB contains data from a similar experiment that was analyzed by microarray
instead of RNA sequencing. This experiment is cElfgtirocytic expression time series
(3D7, DD2, HB3) (Bozdech et al. and Linas ebraPfiRBC 48hr for shorter column
headings To directly compare the dafor genes returned by the RAQ search that
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OPTIONAL: You can also run a fold change search using this experiment to compare
results on a genome scale. Add a step to your strategy and intersect the results of a fold
OKI y3aS &S| NetKrocytia éxgredsion &nfe sefie®B Dd2, HB3) (Bozdech et

al. and Linas et &) S E LI§0BleYrBigfoarray evidence)Configure it similarly to the
RNAseq experiment although you will probably need to make the fold change smaller
(try 2 or 3) due tdahe decreased dynamic rangeroicroarrays compared to RN#&Q.
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2. Exploring microarray data in TriTrypDB.
Note: For this exercise uk#p://www.tritrypdb.org

Triatomine Bug Stages Human Stages
Triatomine bug takes a blood meal
(passes melacyche Iypomastgores in feces, e Metacyclic trypomashgobes

trypomastigotes enter bite wound or penetrate various cells at bite
miscosal membranes, such as the conjunctiva) wound site. Insice cells they

é‘ r transform into amastigotes.

Metacyclic trypomastigotes A @

in h.‘ndgy

Amastigotes multiply

A Trypomastigotes 9 by binary fission in calls
Multiply in midgut can infect other cells of infected tissues.

and transform ino
intracellular amastigotes

in new infection sites.

Clinical manifestations can
result frem this infective cycle.

Mac&llular amastigotes

transform into trypomastigotes,
then burst out of the cell
A= ifective stage and enter the blocdstream

A\ = Diagnestic Stage

Triatemine bug takes
. . a blood meal
() Erimastigotes frypomashgoes ingesied),
in midgut

s
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a. FindT. cruziprotein coding genes that are upregulated in amastigotes compared to
trypomastigotes Go to the transcript expression section then select microa@hgose
the fold change (FC) search ftretdata setcalled: Transcriptomes of Four Li@ycle

Stages (Minning et al.)

Fold Change Percentile
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and its expression value®
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You are searching for genes that are up-regulated between one

trypomastigotes A
reference sample and one comparisen sample

epimastigotes

metacyclics For each gene, the search calculates:
selectall | clear all rl fold change = comparison expression value
0" reference expression value

and returns genes when fold change == 2.0

See the detailed help for this search
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Select the direction of regulation, your reference sample and youpaason sample. For
the fold change keep the default value 2.

How many genes did you find? Do the results seem
plausible? o)

* life cycle (fc]

Are any of these genes also-tggulated in the 223 Ganes
replicative insect stage (epimastigotes)? How prp——
you find this out? Hint add astep and run a e *;zf:’;
microarray search comparing expression

epimastigotes to metacyclics).

Do these genes have orthologs in other kinetoplastidg# (add a step and run an ortholog
transform on your results).

How many orthologs exist ib. braziliens® (Hint look at the filter table between the
strategy panel and your result list. Click on the humbénantableunder a speciet view
results from a specific species). Explore your res@tsn the product descriptions for this
list of genes.Did ya find anything interesting®Perhaps a GO enrichment analysis would
support your ideas.
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3. Finding genes based on RNAseq evidence and inferring function of hypothetical genes.
Note: Uséhttp://plasmodb.orgfor this exercise.

a. Find all genes ifP. falciparumthat are upregulated at least 5@ld in ookinetes
O2YLJI NBR (2 Transeriptihesial ¥ Sefual ¥nd asexual life stages (Lopez
Barragan et ak) ® C2N) GKAA aSINDODK aStSOdG al @SN 3¢
reference samples.
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c
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Reference Comparison
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b. The above search will give you all genes that areegplated by 50 fold in ookinetes
compared to the other stageDespite the high fold changeyrse genes in t list may
be highy expressed in the other staggdow can you remove genesifn the list that are
highlyexpressed in the other stages?

- Hint: Rin a search for genes based on Ebfevidence from the same experiment, but
this time select the percentile search: P.f. sst@ges RNA Seq (percentil&yhat
minimal percentile values should you choo4@? 100%"?
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C.

Text
Gene models

Annotation, curation and identifiers
Genomic Location

Taxonomy

Orthology and synteny

Phenotype

Which metabolic pathways are represented in this gene Hst®: add a step ad
transform results tgpathways How does this result compare to running a pathways
enrichment on step 2?

What happens §ou revise the first step and modify the fold difference to a lower value
10 for example?

PlasmoDB also has an experiment examining gene expression during sexual development
in Plasmodium berghé€rodent malaria). Can you determine if there are genes that are
up-regulated in both human and rodent ookinetes (compared to all other stage#)?

start by deleting the last step you added in #xercise (transform tpathways). To do



