From a microarray spot or
CuffDiff data to the gene
structure and sequence
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* Most genome projects have their own dedicated
websites outside of NCBI.

* Early in the research process, this is often a better
source of information

* Typically these websites will provide with the ability
to search using BLAST the sequence databases
(genome, EST, etc.) with a DNA sequence from
either microarray spots or RNAseq reads.

* The gene structure and sequence are visualized using
a graphical genome browser (e.g.Gbrowse).
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Planaria genome website:

SmedGD

Go to http://smedgd.neuro.utah.edu/index.html
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BLAST search of
the planaria genome

Schm'idtea niediterranea‘ Ge'n'dme Database
Home | Genome Browser | Blast | Search | Submissions | Help

_

When you click on BLAST, you get to a new page




Finding the gene identity and
sequence

Starting from microarray data, copy the spot sequence
from the table of differentially expressed genes (DEG)
and paste in window

S.med Genome Assembly (v31) ﬂ
GCAATCARRAR R CCGTACTTTTGCARAGTTGATGGCTGCCTTARACGGTATACCGATCCTA

Select blastn under program
Select S. med Genome Assembly
under Db

Leave the E-value as set.

Run Blast



BLAST result

This Window Pr'ovides a typinnl RI ACT Aiitmiit (rrAviiAvar

Query
25 50

PowerPoint on tools for alig:um

v31,017760

25 50

|) A graphical display of alig™

$>56 $>100 $>150 $>2600

2) The alignments themsel

If you have two hits, make s
Plus/Plus for the analysis

RNA-Seq «or ihe NextGeneration



BLAST result

At the top of the BLAST result window, click on “View
in Gbrowse”
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BLAST result

If you have two hits, they will both appear in a table.
Remember which one is the Plus/Plus and click on the
E-value

[Query [Hit'Subject [E-value/Link To SmedGD

I |V31.007567 [4e26

| v31.017760 =
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Gbrowse view

v31.017760:14,094.14,153  Search Annotate Restriction Sites ||

Save Snapshot | Load Snapshot

l'+ll g

Change the zoom
level to 2 or 5 kb B @EAHE MAKER Genes With Evidence

for a global view of
the gene
-SelectTracks
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Gbrowse view

This provides the view i

of: ;
v31,017766 :
P A A S A e 167,

wEERAHA CoolFeature

k &k X X &k %k &k K & % 1
ll-l.nun.h.

|. where your sequence n

( 500 ,
2. the gene extent, T T T T T %

'+ BIAAHE User_Alignment e

. Vol .

3. the exon-intron gene sti’ > =

BE@AHE MAKER Genes With Evidence

_) k4. 017760.01
BEEAHE MAKER mRNAs With Evidence
mkd,047760,01,01

Select Tracks
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Gbrowse

Graphical genome browsers allow the simultaneous
visualization of data from many different sources

matched to the genome sequence.

In our case we want to have some information on the
gene structure, as well as the protein function.

The gene structure is automatically provided

To obtain information on the protein function, one can
use the concept that similar proteins have a similar
function.We can visualize orthologs of the planaria
protein in other species.
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Gbrowse view

To add the protein ortholog data track click on “Select
tracks”

SIS bl Show 2kop |~ g al>1>>

v31.817768 3 R
ok 2 i 4 i 5 : : 10 1 2 Ko 1dk K
|* BEE A B CoolFeature :
k4 017760..00 nkd .017760..01
ok 1K 2% 3 4k 5k &k & 8k 9k 10k 41k 42k 13K 14k 15K
hemmem
{ 500 bp | , B

13k ' | ' ' 1dk ' ' ' L 1%
+ B EE A HEUser_Alignment

V31.047760_

-

% B E B QB MAKER Genes With Evidence
tmkd.017760.01

+ B E B A - B MAKER mRNAs With Evidence
mkd .017760.,01.01
T

Select Tracks
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Tracks in Gbrowse

This window with all the possible tracks appears.You
can select what you need.




Gbrowse track selection

* | suggest the following

* Then return “Back to Browser”

RNA-Seq NextGene‘ Back to Browser \



G

browse view

. . v31.817768 .
e New view with @ ¢ . " R P——
* B & @3-\ CoolFeature
. nkd ,017760..00
* |n this case the
. . ok 1k x 3k dk 5k &k 7k 8k 9k 10k 11k 12
to a Zinc finger f; == - ,
0 M | : ' k| i
known protein ditasanmusersmen
m-.omso-
* B E B 3 - B MAKER Genes With Evidence
mkd 017760 .01
* B E B 3 - B MAKER mRNAs With Evidence
mkd .017760.01 .01
| mdee E—
R A D meRanOgas e e
+ B E B0 HEH.sapiens
L 1]
zinc finger protein of the cerebellun 4 [Homo sapiens]
+*HEDHHEB S.mansoni

]
Zinc finger protein GLI1 (GLI-1)...

B 5 B A - B MAKER predictions BLASTP to PDB

155 XRAY 2.60 0.228 NA FIVE-FINGER ...

=1 —

190 XRAY 1.96 0.203 0.249 Aart <S¥S...
o/s= [—]
190 XRAY 1.96 0.203 0.2499 part <{SWS...
i e o e
190 XRAY 3.10 0.308 0.363 TRANSCRIP...
190 XRAY 3.10 0.308 0.363 TRANSCRIP...
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Getting the sequence

* On the browser, hover on the gene arrow and click

* This will open a new window with the gene page.

B 5 B 3 - B MAKER predictions BLASTP to Swissprot

e O e e e e et eee e
W NS e oo eee e eee e ee e
+ B E Q- B D.melanogaster
mk4.007567.04
0) CG3850 gene product (Drosophila melanogaster]

J-LEls 2 MAKER Genes With Evidence

nkdN007567.04
B B B Q- HE MAKER mRNAs With Evidence

nkd ,007567,04,01
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Getting the sequence

* This page provides information on the gene and the
different exons.

* Scroll to the bottom to get the sequence.

DS

HQ
1.017760:13730..13882 (+ strand)
153

mk4.017760.01.01:cds:2
mk4.017760.01.01

267
mk4.017760.01.01:exon:3
mk4.017760.01.01

1.017760:13937..14203 (+ strand)
267
mk4.017760.01.01:cds:3
mk4.017760.01.01
1535830
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* Copy-Paste the sequence in a text file (VWord,
Notepad, etc.)

* You are done.

* Practice using the Genome Browser
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