Transcriptomics Analysis: Examining RNA-Seq data in PATRIC

1. At the top of any PATRIC page, click on Workspace. This will open up your
private workspace. Scroll down to find the folder where you stored your RNA-Seq
job (Blue arrow 1 below).

Welcome ARWattam ARWattam / home /

Not ARWattam? Logout »

My Account »
Name

WORKSPACE: HOME » Genome Groups
M_haemophilum_new.fna
M_haemophilum_new.txt
Mycobacterium_marinum_PPE.faa
NF2653.txt

OanthropiATCC.txt

Proteome Comparison

R2.txt
RNA-Seq_Brucelld

2. This will open the folder to show you the jobs that you have there. A flaskicon,
indicating an experiment, indicates RNA-Seq results.
ARWattam / home / RNA-Seq_Brucella

EP R IR HAH

Name
1 Parent Folder
& Differential expression of 16M vs otpR mutant in Brucella melitensis

[E2  Wild type vs otpR mutant in Brucella melitensis

3. Click on the experiment (Blue arrow 1) and this will open up a new view that
shows you the title of the experiment, the total genes, and the genes that are
significant by log ratio and by Z score. Click on the row that contains the
information. It will turn blue, and you will see and icon appear in the green band to

the right. Click on the Genes icon (Blue arrow 3)
ARWattam / home / RNA-Seq_Brucella

Name

1 Parent Folder

& Differential expression of 16M vs otpR mutant in Brucella melite

[B8  Wild type vs otpR mutant in Brucella melitensis

ARWattam / home / RNA-Seq_Brucella / Differential expression of 16M vs otpH

Platform Organism: Brucella melitensis bv. 1 str. 16M Pubmed ID: Undefined
Genes Mapped/Genes Total: 356. 6. ples: 1

Title Genes 't Genes (Log  Sigr int Genes (Z

Ratio) Score) | 2
16M|optR 3562 890 115

JARWattam / home / RNA-Seq_Brucella / Differential expression of 16M vs otpR mutat ucella melitensis

Piatform Organism: Brucella melitensis bv. 1 str. 16M Pubmed ID: Undefined
enes Mapped/Genes Total: 3562/3562 Samples: 1

itle Genes Significant Genes (Log ~ Significant Genes (Z  Strain Gene Modification Experiment Condition ~ Time Point
Ratio) Score)

6M[optR 3562 890 115




4. This will open the landing page for your experiment. One the left you will see a
filter on the left and a table showing all the genes on the right.

Filter By <« || Table | Heatmap
1 comparison(s) 3562 genes found
T4 [N sowee |Tre o Workspace view Download Tooks Cohumes e
me  16M|optR \_b ) :j‘, :g: x::;;m \j‘ :::Z : if Pa:;v;a]yp iu:mar\i ] Multiple Seq Alignment e ShowiHide + Defauk @ T
RefSeq Locu: Gene Symbol Product Description ~ Comparisons up Down
fig|22491. virulence-associa ted protein € 1 0 1
figl22491 transposition protein, putative 1 1 0
fig|22491. transposition protein, putative 1 1 0
Filter by = ig|22491.. transcriptional regulator, LuxR autoinducer regulated fam. 1 1 0
Genome fig|22491... smp8 ding protein SmpB 1 0 1
Filter by one or more keywords or locus tags fig|22491 thiamine-phosphate pyrophosphorylase, putative 1 0 1
fig|22491. ific adenosine-34 deaminase (EC 3.5.4.33) 1 1 0
figl22491..  mnmA tRNA-specific 2-thiouridylase MamA 1 1 0
fig|22491. TRNA-(6)A37 methylthiotransferase (EC 2.8.4.3) 1 1 0
figl22491... tgt tRNA-guanine transglycosylase (EC 2.4.2.29) 1 0 1
€.g. VBIEscCol129921_0001, Transcription factor fig|22491. tRNA-guanine transglycosylase (EC 2.4.2.20) 1 0 1
Fiter by [Log Ratol: = fig|22491... tRNA-Val-TAC 1 0 1
fig|22491. tRNA-Val-GAC 1 1 0
Filter by |Z-score]: hd fig|22491. tRNA-Val-CAC 1 1 0
figl22491 RNATYr-GTA 1 1 0
fig|22491. tRNATD-CCA 1 1 0
fig|22491. RNATRI-TGT 1 1 0
fig|22491. tRNA-Thr-GGT 1 1 0
fig|22491 tRNA-Thr-CGT 1 1 0
fig|22491. tRNA-Ser-TGA 1 1 0
page [1 | of179| b M Show |20 per page | Apply | | Apply to ALL tables Displaying genes 1 - 20 of 3562

5. The default shows all genes. You can select genes that have a positive fold change
by clicking on the up arrow (Blue arrow 1). This will resort the table to show the
number of genes in that condition that meets that requirement.

Filter By « Table Heatmap
1 comparison(s) 3562 genes found
t 1 |t source Title Strain Workspace

O me 16M|optR

‘m L@ Add Feature(s)
J

Filter By Table Heatmap
1 comparison(s) 1809 genes found
T l N Source Title Strain Workspace
0 me 16M|optR

\ "C' Add Feature(s)

6. You can also filter on the fold change. Click on the down arrow next to Filter by
log ratio (Blue arrow 1 below). This will open up a drop down box that shows you
the fold change values you can select. Click on one of them (Blue arrow 2) and then
click on the filter button (Blue arrow 3). This will resort the table to show the
number of genes that meet that condition.



Filter By C Table | Heatmap
1 comparison(s)
1 | t}  source Title Strain |
o me 16M]optR Workspace View Download Tools
~ o s ;
P el Bl e el

RefSeq Locu: Gene Symbol Product Description ~
fig|22491... transposition protein, putative
fig|22491... transposition protein, putative

gi:!t:; r?‘\é . v fig|22491... transcriptional regulator, LuxR autoinducer regulated fam.

Filter by one or more keywords or locus tags fig|22491... tRNA-specific adenosine-34 deaminase (EC 3.5.4.33)
fig|22491... mnmA tRNA-specific 2-thiouridylase MnmA
fig|22491... tRNA-i(6)A37 methylthiotransferase (EC 2.8.4.3)
fig|22491... tRNA-Val-GAC
fig|22491... tRNA-Val-CAC

e.g. VBIEscCol129921_0001, Transcr fig|22491... {RNA-Tyr-GTA

Filter by |Log Ratio]: |0 v fig|22491... tRNA-Trp-CCA

Filter by |2-score]: 0 3] fig|22491... tRNA-Thr-TGT

0.5 fig|22491... tRNA-Thr-GGT

fig|22491... tRNA-Thr-CGT
fig|22491... tRNA-Ser-TGA
fig|22491... tRNA-Ser-GGA

7.You can also enter names of genes (like virB) in the text box (Blue arrow 1) and
then click on the Filter button (Blue arrow 2). This will resort the table to show the
results of your selection (indicated by red boxes below).

Filter By <« | Table Heatmap
1 comparison(s)
T l N Source | Title Strain Workspace View Download
O me  16M|optR FASTA DNA ] Table - Pathway Summal
@ Add Feature(s) 8, ] K y Y
¥ FASTA Protein > FASTA ~+ *4 MAPIDsto.. ~
RefSeq Locu: Gene Symbol Product Description
fig|22491... Peptidoglycan hydrolase VirB1, involved in T-DNA transfer
fig|22491... Outer membrane and periplasm component of type IV se...
fig|22491... Minor pilin of type IV secretion complex, VirB5S
Filter by - fig|22491... Major pilus subunit of type IV secretion complex, VirB2
Genome : fig|22491... Lipoprotein, VirB7-like
Filter by - more keywords or locus tags fig|22491... Lipoprotein, VirB7-like
virB fig|22491... Lipoprotein of type IV secretion complex that spans outer...
fig|22491... Inner membrane protein of type IV secretion of T-DNA c...
fig|22491... Inner membrane protein of type IV secretion of T-DNA c...
fig|22491... Inner membrane protein forms channel for type IV secret...
e.g. VBIEscCol129921_0001, Transcription factor fig|22491... Inner membrane protein forms channel for type IV secret...
) ) fig|22491... ATPase required for both assembly of type IV secretion c...
Filter by |Log Ratio|: |0 N/
. fig|22491... ATPase required for both assembly of type IV secretion c...
Filter by |Z-score|: 4 2
Filter

8. Heatmap view of protein families. You can see the expression pattern of genes
in your experiment by looking at the Heatmap view. To see this, click on the
Heatmap tab (Blue arrow 1 below) and this will open the heatmap view page. Genes
are listed on the x-axis across the top of this view, and genomes along the y-axis.



Filter By <« | Table Heatmap
1 comparison(s) 3562 genes found
T l N Source Title Strain Workspace

O me 16M|optR

Filter By <« Table | Heatmap
1 comparison(s) 3562 genes found
T4 N source Tite Strain | pijp pxis  Heatmap Color v | Cluster  Advanced Clustering | Show | All Genes v

me  16MoptR

Filter by
Genome :

Filter by one or more keywords or locus tags

9. Mousing over a particular cell will show you the gene, the gene name, the
comparison that you are looking at, and the fold change.
Gene: VBIBruMel92729_r047 - tRNA-Pro-CGG

Comparison: 16M|optR
Log ratio: 1

10. You can use a variety of filtering devices to narrow down to specific genes. You
could click on all the genes that are up regulated (Blue arrow 1), you could cluster
the genes (Arrow 2), or you could use the drop down box to select all the significant
genes (Arrow 3). You can download the results of any combination of these by
clicking on the header for the row (Arrow 4).
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11. This will download a table with a list of all the genes from your selection. If you
wanted, for example, to see if any of these genes were involved in any pathways, you
could select them all (Blue arrow 1) and then click on the Pathway Summary button

(Arrow 2).

{

ST <E

Brucella melitensis bv. 1 str.

16M
16M

Brucella melitensis bv. 1 str.
Brucella melitensis bv. 1 str.
Brucella melitensis bv. 1 str.

Brucella melitensis bv. 1 str.

16M

l )2
- K Pathway Summa 4 Multiple Seq Alignment

Workspace View Download
o= ) % FASTA DNA []  Table
o1 FASTA Protein » FASTA v *, MAPDDsto..
Genome Name « PATRIC ID

fig|224914.11.peq.16
fig|224914.11.peq.65
figl224914.11.peq.78
fig|224914.11.rma.2

fig|224914.11.peq.114

RefSeq Locus Tag

BMEI0016
BMEI0066

BMEIO111

12

. This will download a table that shows all the pathways that have at least one

gene from your selection. To find the pathway that contains the most genes from
those that were up-regulated in your experiment, double click on # of Genes
Selected (Blue arrow 1). This will resort the pathway list to show the pathways with
the most number of selected genes at the top. Click on the top pathway (Arrow 2).

Pathway Name

Polyketide sugar unit biosynthesis
Riboflavin metabolism

Glycerolipid metabolism

Limonene and pinene degradation
Tetrachloroethene degradation

Pentose and glucuronate interconversions
Ascorbate and aldarate metabolism
Streptomycin biosynthesis

Lysine degradation

Out of 137 genes selected, 10 genes found in 21 pathways

v | %A Pathway Summary @ Multiple Seq Aligni
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View

% FASTADNA @

Arginine and proline metabolism
Fatty acid metabolism
Propanoate metabolism
Tetrachloroethene deqradation
Limonene and pinene degradation
Pyruvate metabolism

Glycerolipid metabolism

Glvcolvsis / Gluconeogenesis

o FASTA »| FASTA

Out of 137 genes selected, 10 genes found in 21 pathways
Download
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13. This will open a page that shows you a list of all the EC numbers in this pathway
for your particular genome on the left, and a KEGG pathway map on the right. The
genes from your selection will be colored blue on this map, as seen in Arrow 1
below.

KEGG Map Heatmap

EC Table « KEGG Map

Annotation Source : PATRIC ~ Total # of Genomes : 1 Legend v
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