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Programs Used

* Artemis — from the
Sanger Institute is an
annotation tool that
allows visualization of
sequence features

BLAST - NCBI's Basic
Local Alignment Search
Tool, finds regions of
local similarity between
sequences




Open Reading Frames

There are six open reading frames (ORFs) in a
genome

This means that there are six possible amino
acid sequences for the two DNA strands.

The bottom DNA strand runs complementary to
the top one. Thus when reading the bottom
three frames sequence, read from right to left.

In other words, read the sequence in the
direction that the strand goes.
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Annotation

Data from * We're identifying 3 major

sequencers often types of annotation

have erroneous problems:

data that needs to 1. Overlaps- Two genes
shouldn’t overlap. One may

have a human not be a real gene or have
take a closer look. a wrong start site
2. Frameshifts- sometimes
there is a broken gene
because of a polymorphism
3.Search for new features
such as missed genes and
pseudogenes




JjGlo. Error Report

In trag enic Reg ions Possible New Genes: Inmragenie Regions With Blastx Results
Two genes are separated
by a colon. This represents
a possible new gene
between them.

Intragene region  Neaghbos ORFx

PEO0GE TIIGUE.

Overlapping ORFs
Overlapping ORFs 3371, 404143 - 10 P03
. Lz fad) FORGT 5_TOO_LONG
Overlaps with more than 30 ——> [ —
amino acids need to be 2570,413624) - 35

L A15434)

changed. . preiiieton

Dubious Genes S OBIONE et Tt s

) —
These might not code for any PFOATZ PFOS76
proteins

5'prime problems ST

10
The genes flagged as TOO_SHORT, masiea averhang
TOO_SHORT may be e
extended. The ones marked as ‘“— '_T-\.'_ﬂr-m.a.‘- dj‘*
TOO_LONG might need to be 22 5.T00_LONG, s ovethung 33 [R21aa
cut.

'O _SHORT, masamal overhang -60

_LONG, scsmnal overbing 66
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1. The Problem of Overlaps

 If the two lines shown below are genes, then:

— Both sequences are examined to see if they match
any other homologs in other genomes.

— These usually have been verified. Only one is viable.

— When this problem is solved, we edit the existing
information.

Examples of Overlaps

Mark PF0707 as dubious PFOT07: (710768, 711450 +

since it is UNIQUE and g2z
DPEO708: (711275, 712660) - 46 1aa
overlaps

— TF0707 FFO707
— (705 UNIQUE

it i PF0596 (617011, 617955) - 314aa
Cut PFO597 because it is ettt s PF0597

tOO |Ong on the 5_pr|me #0ma — DT (557 5_TOO_LONG
end.

BLAST both, see which | SEEAREREEE)

(785576, TB5875) + 246aa —- [ F 0500

one has better CDDs and SRtk ErhEs — PF0301
homologs hits. s

PR0224: (239229, 239843) - 2042 PF0225
After BLAST, mark PEO22S (230785 20T [T aryngs 5 TOO LONG
PF0225 as dubious. 12522 [l PF0226

PF0226: (240105, 240377) + S0aa 5_TOO_SHORT




Error Report

In archaeal genomes,
overlaps between two genes
are very rare so one of the
gene is dubious.

This shows all errors, such
as overlaps, that the
computer was not able to fix
when it finished sequencing
the genome.

The left frame shows a list of
different genomes currently
being edited.

The top right is a visual
representation of the errors.
The bottom right is a BLAST
of all the errors.

The name of the gene
(PH0268) is copied and then
the location is found in
another program called
Artemis.

Analyzing the
Problem

Artemis is used to look at
the amino acid and DNA
sequence of a genome.

Correlation scores of the six
reading frames shows the
average protein distribution
across the genome. If a
reading frame is above the
threshold line, the likelihood
that it is a gene increases.

We need to find out which
one is probably the real one.
Overall, the small genes
with no hits are usually
dubious. But there are
exceptions.

The blue highlighted areas
are possible genes.

Our gene is the blue bar that
is outlined in black.
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Viewing the
Sequence

+  We're first gOing to look (1 S 1 A A -|r |-:|.|||.'- PO m iIII:" CTUCEIE CE T o 1 b
atthe amino aCid (I T T TV T A R B TR TTH R —
sequence of gene —
PHO0268. This can be
COpled and analyzed n R CRER UL | S 1S (I L I R R (3 1 o o B I B
BLAST. I G ) || e

Fnzes
(R SR o | T e R R ] e e [ e o 8 |

PHO0269 is selected and B & reature base viewsr or featurs:pHozss
the amlno aCld Sequence ¢ d-cinilar to PIR:B64308 percent identity: 40.959 in

h g - LGKFWTYWCEKCHVFL TG0 TC S THOKD SVFKITL TR GDVEFAFPRDIEL TR
is shown in the box lFFRERYGVDLGE LLEGKI VL LIKI PGEDDSYE LT FDGFLFGL LS FNPRKLKNK GLEEE
T GAKL LUEKFGKS L REWY LI DRBAVE P VENG ANV L FVGY IEAEE STRREDEV IVVSEDGEV
belOW Select the - I GVGTARKDYNE L TNPQARGT TTHDY IRANSAE LEFKVEE
AR FHRS VAEKFKLPVAVAFSGGKD S LAVLGLAMEE FIFTVF FINTG IE FPETVEYVIIK

sequence and go to

* L FERVENLNFITADAGDAFURAINT F5FRGHD TRUCCKVTEL GFTTLATREHF FRGVLIF
NCBI's BLAST.

|z3r000 237300 J23reea fz3veon [z30200 |23as00 [230000

- 236679: 23BSTL Mz 72317.1

[V GRKFE ‘PHETGALPTFHUTALEVULY TFSRELEYHP LYEKGTD

IGIS Om- O B 86| Pt |88 8- 0B

DOE T GENOWE et 8] M i e a3 M WAL A = ek ATC, RIS St s iyt ) (] 0

BLAST the
sequence

* Enter the gene
sequence in the T
Search box.

ot ot from M crganisms -

Low ssmplenity [ Must fos lesug table asty b boswns case

| BLOSUMEZ % Gap Coats| Exstence: 11 Exiension 1




CDD Image

The results give good hits
with many different protein
domains. This means that
within the amino acid
sequences there are several
domains that are similar to
other organisms. These are
called CDD hits.

CDD stands for Conserved
Domain Database. CDDs are
basically classes of proteins.
This broad functional search
can reveal differences in
genomic size and
phylogenetic composition

So of the two sequences,
PHO0268 is likely to be the
real functional gene.

i

] vt . e st it 3

.« BLAST

£46:8y pabmatted and pest mto the Blast Queus

(rmery = gmder to FIR B4 308 pereent idensty 40 599 5 - 23

Thee request ID) is [1122602900-1043- 160721249612 BLASTOR

—_— —

St form e e pregs “FORMATI®

cx sulest from Ml Oganems v

B Irimrat

Analyzing

the BLAST

Formatting allows us to see
the homologs. The results
give many different hits.

In red, each line corresponds
to a match that was found.

The matches are listed with
the best match (lowest e-
value) first and the rest in
descending order of their e-
value.

3 R0 11 77507507

Frertes ) (30 1L
4] hetpe et nirm b o ket et
Distrition o1 129 Blast Hifs on e Quiss Sequeiee

Mouse 0ver 10 560 e delng, chck o show sikgemests

Coler kuy fer slignmert 3¢
50

ausry

ein PHOZED [PYT..

The protein is likely to be 3'-
phosphoadenosine
5'-phosphosulfate
sulfotransferase

B Irimrat




Viewing the
Sequence

° VieW the :'III lIII IIIII I| Il:ill III!::' IIIIIIIIIIL::' 'III'I1IIIII|1iI II..II:II:II'“ I| II!:!II!IIII:“II'I'I IIIIIII:I 01 e I
sequence of the §

smaller gene. T —————
e e (11 0 e | it 1 I
— | [ = o m 1

eature base viewer for feature:PH0269
PHOZES - 1S00896: 1501261 MIT: 13359.106
* JFEFLYFSLSFITYSTVAGNST PYLLEETVEL LS S LARFETARLS FPFENATATGS LN
v o FSATLLIEFLASLTFFSHSAEFALITS LNVAFLFFNRFPLPLLFLFILTFVPLAVGLINS
i )3

=
—

BLAST the

sequence

* Goto NCBI's
BLAST webpage.

Enter the
sequence in the
Search box.

* The sequence will
be compared a
database of all
known genomes.




Analyzing the
BLAST

No conserved
domains indicate
that the smaller
gene does not
have any similar
homologs in
different
organisms

Editing in

2 NCH Blast - Micreaalt Internet Fxplesar E'EE

Artemis

» Ctrl-E enables
you to add
qualifiers and
identify new
genes.

aTaes

(I T 8
| R RTRRTVR T ] L B 1t 1 1 1T AR N ——
[T
I B N
ind

¥ Artemis Feature Edit: PHO269

10
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Error Report

The error report
shows that there is
an intragenic region
possibly part of a
gene.

The sequence is
given at the bottom.
Copy the sequence
KPYLPREQKRITYS

GEKIILPAP to find it
in Artemis.




Analyzing the
Problem

* In this example we will be
working with the archaeum
Pyrococcus furiosus.

The selection shows gene
PFO0550.

Several indications point
that it needs to be
extended.

— Look at the correlation
score for this frame
(colored in blue). It looks
as though there is good
information upstream.

— There are no stop codons
in the large open section
before the gene.

— There would be no
overlaps with nearby
genes if it were extended.

JGIS
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Artemis
Navigator

Ctrl-G opens the
Artemis Navigator.

This tool enables you
to easily find any

desired gene, DNA or
amino acid sequence,
or notes that were
added to genes.

We enter the copied
sequence
(KPYLPREQKRITYSG
EKIILPAP) in Find
Amino Acid String.

Press “Go to”

Artemis Lniry Ldit; AIDOTYS0.gb

=
1TV BT T (T [ e
= | (S BRI | I 118
o b
{ES R o B i | Il
| —
e
I
rroza
| | {11 | (BT R O I ]
| (I Y I 111 | A TR T AR AT

Goto Feature With This Key:

Find Dase Pattern:

W Find Awing Acid Steing:

SEart search at beginning (or end)

® Srarr senzch av el

ion

GoTo Clear

Search Backward @ Tgmore Case @ Allow Subacring Matches

e
188 8L Prox dom_started /uiansl_tablesll /peeductsEADH waidase iyt
o 0 34
o 2 o
e
taer
~ it
e
I I | i I TR RTR | | ] 1B | O | B LIRUIIE
1 == | (S BRI | I 118
wos  pros
{1 LRI R S| R A [ | { ER B Lo Bl [ [ | | 1)
S i | —
s T
Jpsasos
sroiss
(o AN | | {1 | [ T 1] ]
WY ¢ Artemis Havigator [T 0 1
I Gota Base:
o P With Dene W
o B With This [

. [F:FFLPFEQKRITYSCERIILPAP
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o Eniry Ef; ALDOTISE gb

24 prrasdr SEMIRL,.BEOLSH

/T R R T AR IR EIRY I (| TR ETTL I T St B IR RE | !«--
= > m@ W
. AT T T T B TN R W AT
Artemis selects the T :
sequence and brings you 0 s e 1rios [asves fuesse |sdasoa asos
to its start. 0 T T 1 1 O R I Tl I
1l n 11} | I I (I I O B (11§ | INRIE FHEI 0

We know that we can
extend the gene if need.
But first we need to make
sure this is necessary,
are any CDDs truncated?
Now BLAST the gene
PF0550 to find CDD
alignments.

THAKILDOINNSFOQCFPF1ISCESYELLSESERTERERENY LD
tEXFITFLIEVLYY R t1rErP YA PP R s E R I T YR
b s E W3R T 3N B R K

s
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Viewing the ‘_ ‘
Sequence - f
° Copy the = i v WII_:I L},ﬂf II 'i I: I' | =.|” "'::':‘f:

13



BLAST the
sequence

» Paste the
sequence in the
Search box.

CDD Image

 The conserved
domains shown
are cut at the

beginning.

We need to extend
this gene to
include the missing
portion.

2 O Blast - W rased v =
et e 3
[ T - w5 s
RO T el 10, PRI S AP =P her s, Byt . ] G
aa;. BLAST
)~
—
Optians foe
mplrsy [ M by
. 11 Exe
] et
CEE
r
- [

14



Change the
Gene

e The first step to extend a
gene is to bring it back to
the last stop codon. The
gene PF0550 is much
larger now, but it begins

. 4B BT =]
O T T 1 100 WU [ i | b E
E I L 1 |
T e
R T T R BT I TR Bl et i T B & T B B B B ] |
[ T 1] S——
T T = L e e
=
OO 1T T T I A I O AT [ s it
] m o [ | 1 T 11 1 [T Y
[T R R T | | b ——
wronss =

Tesaoma

on a Phenylalanine (F)

TTAENY D

which is not a start

codon.
We need to move the

gene to the next start
codon.

* The next start
codon begins on a

Leucine.

Now BLAST the

sequence to see if
the change
improved the CDD

hit.

15
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View the
Modified Gene

resmal tablesl] /preSiet"RADE ouidase” /pretein LdsALs

» Copy the
sequence.

Feature base viewer for feature:PF0550

Function Code: 4.5 Cellular Processes: Detoxificat
LYV FSSVALLSKPYLPREQKRITYSGEKI ILPAPRTEGEMSVEEATAKRRSTRTYENEF L
TEELGOLLUAAQGITHEVKRAAPSAGATYPFELF GHNVEGLEPGIVHYDPFEHSLTL
(TKEGD FREELOEAALGUEWNVGNARTNIVLVAFYERTTKYY GERGIRYVHME AGHIGONTY
LOATALGLGTVAVGAFEDEEVARIIGTNGAPLYIFPVGRY

- 5B6E05E: 56E7Z0 MM

JGIS
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BLAST the
sequence

e Click on BLAST.

¢ Processea;

ALLSTP LIRS SEETILPAPKTED

VALGGTTHETIR AAPSAGATYRIET

—
Optians fis sdvusesd usting

ST

S Pp—— T TMust brwer e

o vt

16



CDD Image

Notice the Nitroreductase
domain is now complete.
Yet the CDD begins about
50 amino further down.
Maybe we need to cut the
gene.

Clicking on the image will
display other CDDs and
their percent alignments.
Clicking on “Format” will
give the results to homolog
in other organisms.

Lets click on the image.

JGIS

'DOE JOINT GENOME INSTITUTE

Analyzing the
BLAST

The first CDD is pfam
Nitroreducatase which has
a 100.0% alignment.

The other CDD also has a
good hit (86.0%).

Both represent similar
families but pfam is a
recent database compared
to COGs.

Go back and click on
“Format” to see the
homologs.

3 I ilant - M rwsed bnter et Lplover

[+

] e ., g el et o R 138 13- |9 BT TR BT
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«
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Analyzing the
BLAST

BLAST shows you whe
similar genes begin in
other organisms.

Notice that the selected
sequence has poor
alignment at the
beginning.

The beginning does not
align well and should not
be included in the gene.

The gene should start the
M downstream where the
alignment is accurate.

PG L THYSPF L TL TRESH ARELGELLLGOEWGHALING
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1 Aepamin Entry [dit: MDOPYS0,gb

e hanging the ._

tansl_talesll [peoducce EANN oxiduse

Gene

* Move the gene until
It Starson M {11 {1 I A |

e

18,1 Eommerved Bypethetiral

oL Futty Aerd am

14,3 Towwmpere s Buding Prst

3 1B Hlaat - Mhcrosa Iites s Explasss

JGIS AR

'DOE JOINT GENOME INSTITUTE

BLAST the
sequence

19



CDD Image

e« The CDD now
begins at the start
of the gene.

Click format to see
how the sequence
aligns to other
species.

00 i e Tt A e | IO PO T91 154000 4042 2 AT

20



3R 11 73061846 11157 860567 M 62 ILASTO, Fwsction Coide: 4.5 Callular Processes: Detunifica - 5 - Microssti 1, [2)15)f5E]
[T 3

Analyzing the
BLAST B

» All the homologs
begin on M.

The gene has been

successfully
changed so that the
CDDs is complete
and aligns well with
homologs.

No annotation
needed.
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Error Report

There is another
section of the error
report.

It shows pieces of DNA
that were not flagged
as a gene.

PF0065:PF0067
indicates that there is
data between the two
genes that might be
part of a gene.

The sequence is
copied and will be
found in Artemis

Find the
Missing -—
Region v e

« The amino acid =
o Dwwe  fowe s eyt friome

Sequence [ [ N | |:r:‘| R E Rl =
LELEK . from the :|I|I|| I| ||I|II TRRL lul | I: ;|L i I |Iu|||II I:Iulull l---“| |I:I !|I| |||I|!_
previous slide is R R

found in Artemis.
The blue gene
(PFO066) likely
includes the pink
fragment.




Change the
Gene

» By pressing Control-Q, the
gene is push back to the
last stop codon.

Since genes can only
begin on start codons
Methionine (ATG), Valine
(GTG), or Leucine (TTG)
we must change the gene
so it begin at an
appropriate start codon.
We cut the gene so it
begins at the next
available start codon by
pressing Control-Y.

Notice there is a small
overlap with the nearby
gene. Now lets BLAST the
changed gene to see the
results.

JGIS

'DOE JOINT GENOME INSTITUTE

View the
Modified
Gene

* The sequence
is shown and
copied.

(O T Y TR
I |

rrees

| I IR A W I N 1

Yo 1ose
R TEITRT

- mes rroses
e L]} I |
e
P e merm o I 1Tmimi o e

AT T TL ALY

e

Artemis [

Yo 1o
R TEITRT

3 acs rroses
e L]} I | n

P e merm o I 1TmIn I!rl.l o e

(AT |
e
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BLAST the
sequence

e Enter the

sequence in
the NCBI
BLAST Search
box.

CDD Image

Putative converved demains have been detected, chick on the anage below for detailed reeubts

e The results show
that there is partial
alignment to the
CDD ChiQ.

This is the ending
fragment of the
protein. We need to
find its beginning.

The beginning is cut
off. We need to go
back to Artemis and
see where the

missing part of the
gene went.

24



Analyzing the
Genome |

° PFOO67 |00ks a-s (| -| TR T I T | 1 ]
though |t m|ght | B | O 0 I | (B L ]
contain the missing
fragment because it S T

rrees % :
{1 1 ¥y e O T YT 0 W T e ennn

is next to our gene i
Wlth the cut s - ™ I |:u|||II Il:IKII:I I=:=“I :I:I !|I| |||||!
beginning. - :

If we BLAST the
sequence of the
nearby gene
(PHO067) and find
the missing CDD
fragment, then we
found a frameshift.

Selecting
Genes

. CIICk on : ] |£ | I _,[“rl | i_.|I|:\|' 1 |E| 1 :--\:.:[ ll\l.l' I ill |;.'II | II_-:.'
PFO067 to 110 T 1

SeIeCt |t_ :Iliilll e mrm o oo (R LINE LR B AR RS




View the
Sequence

The large
gene’s
sequence is
copied.

JGIS
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BLAST the
sequence

e Enteritin
BLAST

TmT I e
|
1roes
(LU R IR A MR [T

R T N R R T
me werr rnonee
TIRTLEO VI NG ENT F=
LETVARSTEY G N Y|

s % 1MW ECT

1AL Renabolim Bearniatiin of paiTissrharides

3 I Hilant - Micrased interret Loploser
De L8 Pee Ppwtm Dok
Om - Q- w Bt Dwen . . i

)70 e b o it 3P B

m AST
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CDD Image

From the results
we see that the
larger gene is
the beginning of
the gene.

Selecting the
Nucleotide
Sequence

Click and drag the
nucleotide sequence
(Gray lines) to select
the DNA sequence
of both genes. It will
change to yellow
when you select it.

To view the
sequence, go to
View Bases of
Selection as FASTA

3 I Hilant - Micrased intermet Lopleser

I||" 11 | 0 0 I RE T
aront

I

o
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View the Nucleotide

Seqguence

The entire DNA
sequence of the
highlighted area
IS given in text
format.

(S A TR T [ H A A [T I
I | i) T T T T
TS

[ LA T A L I N O JN ) e wen e FEEC e

ymoes rrooet yro0s
1111 T
r=—rn

: " yroois )
1 I I | (] {0 B TR T I
Troost
(/R TR W] Foram uere vieerneeein o)

Don’t worry
about it not being
in FASTA form.

Translations
Page

* Since we want to
compare DNA to
DNA we click on
Translations
instead of Protein.

Before we compare
amino acid to
amino acid
sequences.

But now that we
want to combine
two genes on

different reading
frames, we must
use translations.

28



e Click on
“Format”

Wait For
Computation

* Patience is a skill
highly valued in
science.

< NCBI

results of BLAST

TES 16366 IS HLASTOS

29
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Analyzmg the BLAST

A4 TSANYS LRSI, - b rosell bnterowt Laploetr

JGIS
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Analyzing the
BLAST

This is the sequence
of the larger gene.
The first line represent
the query.

The second line shows
the similarities to the
compared organism.

The third line is the
sequence of a gene
already present in
NCBI’s database.

Remember the
sequence: NIMDA

2 RI0-11 72971487 775016146 71549954 BLASTOY, - Meicrenalt Internet Explarer

A bt
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Now we see the - A
sequence NIMDA... in = T TN TR TR T e 1l e
Artemis. (R I ] 1 (O BT T BT
The highlighted areas TSR IR RIS R | (T T A T RO
represent the beginning of — T . n e ot b e
the smaller gene. — —— o - = e
The BLAST result of the — 11111118 10113 | —
(1] LIE 11 | U000 rmawn ey
gl’ennae”esre(gqgl’?g%enoaf the [/ 1] W Ilr:i‘ (1 T | 1 A AT |I'

Asparagine (N) which is T A A B BT
not a valid start codon. ARENRAN s v : ;
Thus we must move the ;
gene to the next available
start codon, which
happens to be a
Methionine (M).

This can be done by
pressing Ctrl-Y.

Artemis Entry dit: AZDOYYS0.gh

JGIS

Editing in
Artemis

I {0 1 {6 | (WA L 1] |

¥ Auneswis Fomture [t PIO0GS

» Press Ctrl-E to
open up the
Artemis Feature
Editor.

Make a note by
clicking “Add

qualifier” and type
frameshift
between the
apostrophes.

31



Editing in
Artemis

k¢ Artemis eature [8i1: PTO0ST

* Do the same to
the larger gene

Mergi
e n eS re you SUre You Want To merge the selected featuressf
G

i
L1} Fhi=

. = LA INRLLE LB N ) .I. = I II .I LI 1 R I!I
I I 1 ”.IHI Hrer ernea FHET WwE v (I I T} |
« By selecting both k™t b e b b kg
gé/nes and g (T | B | I:.._._‘:mr-lllllll 1 Il:r:I l:::
- (1] e === e
preSSIng CtrI'M, | mirn [/ 1] Wom ™ [ | [ M R N IO AR H A} I
you can merge : e

the two gene.

The computer will
combine the

sequences of the
two gene into
one.

32



Seeing
Merged Genes |

° Notice there is a I I I ”I“ Fureermne PHET 0N T (] B | IIII |

Sma” |ine o By biiis T S o bomo

connecting the  e———E MUt
endS of the tWO L menn [/ 1] Wom ™ (I T 1 1 T A t.n'

gene representing
a merger.

Artemis

recognizes the
two as one gene. —

Viewing the
Combined
Sequence

R R
RN R (R
il

 Now lets BLAST

[rzaea 2600 |pzwse
Ll L IS

the new Comblned — 1 I|| 1 llr%_:l""lllllnn ||::| £

. i TR ————— (AT AT T
gene to See |f We L ol Wi I|W'| (1 O | 1 1 R A O AT Y I.II'
get a complete e o

unbroken CDD hit.

The entire
sequence of the
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BLAST the
Merged Genes

e Enteritinto
BLAST

CDD Image of
Merged Genes

The old CDD
I EIRES

separated into
two fragments is
now one.

We have
successfully
located a
frameshift error.
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Tt T

« The blue region is .
called a CDS.

o Whenever a. gene |S " “:! I;.|=-I|=. II:. ..-l1 | .'.. '”! ::|h|.!. I||I .I,! . I| II”;?II|-iI||:ii||| “I”ii: I|
changed, both the | RRERTRINEI TR
blue and white need SRR : _.

to be the same.

* Move the white
segment until it is
on the same M.

Finished

* The blue and ";i“r I :|||| i : in ||I| I |[”| I :"'ll": I : I :"ﬁ'."'n |D=III I|.I ) I| [
white regions = _
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Error Report

This gene was
marked as too
short.

Lets see if we
can extend it.

DUBIOUS CDS: -~ 70 an, comst: &

Werry- BEGTEM ¢ LATIRE LATIET
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* The gene can
be extended at
the five prime
end because
there are no
stop codons.

Also there are
no overlaps.

Changing the
Gene

* We extend the
gene to first
possible start
codons.

* The sequence now
begins on a Valine
(GTG) instead of a
Methionine (ATG).
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CDD Image

e The5 endis
jagged represent
that the
beginning of the
CDD is missing.
Click on the
iImage to find the
percent
alignment

Percent
Alignment with
CDDs

* The gene aligns
with 20.1% of the
CDD.

e Try to find the
missing 79.9%.

[CIEI
@
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Selecting
DNA

» Select a large
portion of DNA
upstream from the
gene.

If the missing part
exists, it should
come up in the
BLAST results.
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BLAST the

translation
* The DNA sequence
will be “BLASTed”

across all six
reading frames.

Format

e Click on Format

8 o et i i st B 3 ol
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Analyzing the
BLAST

The first part of the
BLAST has great hits.

However this
corresponds to another
gene on the
complementary DNA
strand.

The one hit at the right
was our query.

It has no homologs hits
(remember that the first
hit is always itself)

Since the missing
fragment cannot be
found upstream, the
CDD remains the same.

CDD alignment less
than 30% are
considered
pseudogenes.

This could mean that a
portion of the another
gene was copied and
Inserted.

The gene will be
translated but it will not
be a functional gene.
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