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1.

Kodon Basic Software

1.1 Introduction

1.2 Select functions

This guide provides a general introduction to Kodon.
Since Kodon is a powerful application, many features
are not covered in this quickguide. Please refer to the
manual for more detailed information on these features.

Two databases will be used in this quickguide:
Demobase and Bacterial chromosomes. To install both
databases on your computer, enable ‘Install
Demonstration Database’ and ‘Install Bacterial
Chromosome Database’ in the installation wizard.

1.1.1 Start Kodon by double-clicking on the icon

on your desktop or select Start > Programs > Kodon.

1.1.2 Make sure that Demobase is selected from the list
and press <Open database>.

Kodon opens the database Demobase. This database
contains bacterial genome sequences, eukaryote genes of
plants, chromosomes of yeasts and a number of 55, 16S,
and 23S ribosomal RNA gene sequences of various
bacteria (see Figure 1-1).

1.1.3 The Main window consists of a menu, a toolbar, a
status bar and three panels (see Figure 1-1).

1.2.1 Hold down the CTRL key and click on a sequence
in the database panel (see Figure 1-1). The sequence is
mark by a blue arrow.

1.2.2 Hold down the SHIFT key and click on another
sequence. A range of sequences is now selected.

1.2.3 Press F5 to select all entries.
1.2.4 Clear the selection with F4.

Within each database, it is possible to create subsets,
which can be saved and viewed. These subsets are called
lists. In the Demobase, seven lists are already present in
the Lists panel (see Figure 1-1).

1.2.5 Double-click on the fourth list (‘Ribosomal RNAs").
A new tab appears in the left panel. Scroll down the
page. The list contains 62 sequences.

1.2.6 Click on the
list.

#  button in the list tab to close the

1.2.7 Click on the database field ‘Organism’ and then
select Edit > Sort by selected field or click on ™. .

Mlenu | File Edit List  Project BLAST  Scripks
Toobar [@ 1 |0 @ ® & % | B B
=)l sequences l Er o H = Lists
e ACCRSSiOn Identification ‘Organism Marme
; i scherichia co |
Database | - AF01 2086 AF 012068 2 |Leucine Zipper
panel 3 AFOTE06 AFO7EA06 Riflia pachyptila endosymbiont i :Z';Li‘:’:";m‘;”"”am synthases
4 AF128734 AF128734 uncultured soil bacterium CO7 4
5 AF128738 AF128739 uncultured soil bacterium G010 § | RMAsecondary struclures
5 AF132134 AF132134 endosymbiont of Acanthamoeba sp. UWCS B |vestors
7 AF132135 AF132138 endosymbiont of Acanthamoeba polyahaga 7 |veastchromosomes
g AF132136 AF132138 endosymbiont of Avanthamoeha sp. UYWET 29
a 5| AF136496 AF136496 Campylobacter upsaliensis 'I | _;l
10 5| AF200325 AF200325 Arabidopsis thaliana ithale cress) 5 . . . - :
1 AF230085 AF 230085 Borrelia bissetti R i
12 5| AF26T198 AF2ET193 Candidatus Carsonella ruddii
13 AF26T202 AF2B7202 Candidatus Carsonella raddii
14 AF272615 AF272618 Ureaplasma urealyticurm )
15 AF320135 AF3291385 Lactobarcillus delbrueckii 2 Clusteting
18 AF395069 AF 395069 uncultured bacterium 3 &) Yeastchromosomes Clustaring
17 AF395070 AF395070 uncultured bacterium 4 | Cloning Constructs
18 AF395071 AF 395071 uncultured bacterium 5 =|introns Multiplex PCR
12 AF395072 AF395072 unculiured bacterium - 6 =|yeasthnases Multiplex PCR
| _>l_I I — i
‘Database: C:\Program Files\KodondatailDemobase | ‘ 88 sequences
|
Status bar Projects panel Lists panel

Figure 1-1. The Main window of the Kodon program.
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The list is now sorted alphanumerically according to the
field ‘Organism’.

1.2.8 Select the first Arabidopsis sequence (CTRL + left-
click), press the SHIFT key, and select the last Arabidopsis

sequence.

All Arabidopsis sequences should now be marked with a
blue arrow.

1.2.9 Select List > Create new or press [E%F .

1.2.10 Name the list “Arabidopsis” and click <OK>.

The newly created list is listed in the upper right-hand
panel.

1.2.11 Press the E button to save the list and click on

the x button in the caption of the list tab to close the
list.

1.2.12 Unselect the current selection by pressing F4.

1.3 Database querying

1.3.1 Select Edit > Search or :ﬁ to call the Query tool
window.
Three different types of query components can be

queried: database fields, sequence headers, and
subsequences.

e Database field query

1.3.2In the Query tool window, click on <Database
field> to open the Database field search window.

1.3.3 Type ‘Arabidopsis’ as the query and select
‘Organism’” as field (see Figure 1-2). Click <OK>.

Database field search El

Search for: |A'abid°|33i3{

Infield | Draanism -]

[™ Caze zensitive

[~ Regular expression Cancel

Figure 1-2. Database field search window.

A query component appears in the right panel, stating
“Database field: Search ‘Arabidopsis’ in field
‘Organism’”.

1.3.4 Click <OK> to execute the query.

Verify that the Arabidopsis sequences in the database
have been selected.

* Header query

1.3.5 Select Edit > Search or :ﬁ to call the Query tool

window again.

1.3.6 Clear the query panel by clicking <New> and press
<OK> to confirm.

1.3.7 Click on <Sequence header> to open the Sequence
header search window. This tool allows you to search for
descriptive information that is contained in the
GeneBank or EMBL sequence information header.

1.3.8 Type “Vauterin’ to search for sequences associated
with this researcher and press <OK> (see Figure 1-3).

Sequence header search §|

Search for
" auiterir|

™ Caze sensitive Cancel

Figure 1-3. Sequence header search window.

1.3.9 Click <OK> to execute the query.

1.3.10 Verify that several sequences in the database have
been selected.

*Subsequence query

1.3.11 Select Edit > Search or :ﬁ to call the Query tool

window again.

1.3.12 Clear the query panel by clicking <New> and
press <OK> to confirm.

1.3.13 Click on <Subsequence> to open the Subsequence
search window.

1.3.14 Type ‘geggtaatac” in the input field, uncheck Allow
gaps and set the mismatches to 0 (see Figure 1-4). Press
<OK>.

Subsequence search PZ|

Query sequence
gcggtaatad

Search tolerance
0 g
= Mismatches allowed

™ Allow gaps

Cancel | (] 8 |

Figure 1-4. Subsequence search window.
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1.3.15 Click <OK> to execute the query.

Verify that several sequences have been selected.
Experiment with different mismatch tolerances and
verify that a higher search tolerance results in more
sequences being selected.

* AND composite query

The logical operator AND combines two components.

1.3.16 Open the Query tool window again with :ﬁ .

1.3.17 Clear the query panel by clicking <New> and
press <OK> to confirm.

1.3.18 Create two new query components: a Database
field containing ‘Arabidopsis” in the field ‘Organism’
and a Sequence header containing ‘Vauterin’ (see Figure
1-5.

1.3.19 Select both components by click-dragging a box
around them or CTRL-clicking on each of them.

1.3.20 Click on  apD @ to create a composite query
(see Figure 1-5).

Query tool El

Query

- Database field
Edit... Delet
L Search ‘Arabidopsis' in

field 'Organism’

Hew query component:
Database figld

Sequence header
Sequence headsr Search for “Wauterin'

Subsequence

Hew derived component:

o (0| or (D
xor @ | wot )

Stored queries:

e
Save Save as..
Mewr ... Delete

Figure 1-5. A composite query.

1.3.21 Click <OK> to execute the query.

Fewer sequences are selected than would have been
selected if either component were queried separately.

* OR composite query

This operator is used to create a query that requires at
least one component.

1.3.22 Open the Query tool window and delete the
component AND by clicking on it and then clicking on
<Delete> under ‘Query components’ (top of the

window). Press <OK> to confirm that you want to
delete the selected component.

1.3.23 Select both components and click on the
O @ button.

1.3.24 Click <OK> to execute the query.

All sequences that would have been selected by
querying the components separately are now selected.

* NOT composite query

This operator is used to select all sequences that do not
match a component.

1.3.25 Return to the Query tool window and click on the
OR component from the previous query.

1.3.26 Click on poT O . The NOT component has
been added after the OR component.
1.3.27 Click <OK> to execute the query.

The resulting selected sequences are all sequences that
were not selected in the previous query.

* XOR composite query

This operator is used to select sequences that match only
one of the components.

1.3.28 Return to the Query tool window and delete all but
the first two query components.

1.3.29 Select the two components and click on
xor €10 .

1.3.30 Click <OK> to execute the query.

The sequences that match both components are no

longer selected as they would be if AND or OR were

used.

New and derived components can be mixed together in
an infinite variety of ways.

1.3.31 In the Main window, press F4 to unselect the
current selection.

1.4 Downloading sequences directly
from the internet

Kodon can import sequences directly from the Internet
into the database.

1.4.1 Select File > Import sequences via internet
connection. The Kodon HTML document viewer opens.



The Kodon quickguide

1.4.2 Navigate to the NCBI website: http://www.ncbi.
nlm.nih.gov.

NOTE: You can add this page to your list of favorites by
selecting Favorites > Add to list.

1.4.3 Search the Nucleotide database for AB022784 (see
Figure 1-6) and press <Go>.

| far [ABDZZ784

Figure 1-6. Search the nucleotide database.

Search |Nucleotide

1.44 Click on the AB002784 sequence in the next
window.

1.4.5 In the window that pops up, set the visualization
mode to “Text’ (see Figure 1-7).

Display W Show |5 ) I

Figure 1-7. Visualize the sequence as a text-
formatted HTML document.

1.4.6 In the next window, select ‘a or File > Import

sequence.

A message box appears informing the user that one
sequence has been detected in the HTML document.

1.4.7 Click <OK> to confirm the download action.
1.4.8 Close the Kodon Browser window.
1.4.9 In the Demobase, scroll down the list of entries.

The imported sequence is listed at the bottom of the list
and is marked with a blue arrow (see Figure 1-8).

File Edit List Projeck BLAST  Scripts

1.5 Importing sequences from
downloaded files

Kodon can also import sequences from a folder
containing downloaded sequences.

1.5.1 Using your regular web browser, navigate to the
NCBI website (http:/ /www.ncbi.nlm.nih.gov).

1.5.2 Search the Nucleotide database for AY429384 (see
14.3).

1.5.3 Select the AY429384 sequence in the next window.

154 1In the window that pops up, select ‘File’ as
destination (see Figure 1-9).

v | GEIEN—-—

Figure 1-9. Select File as destination.

Display | GenBank ¥ | Bhow | 5

1.5.5 Save the file in the import folder of the Kodon
program (default: C:\Program Files\Kodon \import).
Rename the file "AY429384.gb’".

1.5.6 Once the file has been saved in the import folder,
select File > Import sequences from downloaded files or

press u in the Main window of Kodon.

1.5.7 If the file does not appear in the file list, double-
click on “..” in the directory list, then double-click on

‘import’.

1.5.8 A confirmation dialog box appears asking if you
want to create updated map files of the files that are
present in the import folder. Map files allow fast
searching. Answer <Yes to all>.

1.5.9 The External sequence file query window opens (see
Figure 1-10).

: RS R R S TN i
SeqUEnces |

R ® & L

Database: CAProgram FilesWodonidata\Demobase

'\/ ACCRSSIO.. | Identificatio... | Qrganism |-Descripti0n Keyweord | Field D| \/ ‘Mame
= : : ; R
20 XAs0ao ATDHDPSG... Arabidopsis thaliana (thale cress) Athaliana dhdps g... C-box, CAAT bo.. ﬂ !
21 ¥13135 ¥13135 Saccharomyces cerevisiae Saccharomyces cer... . 2 R A
a7 ¥13138 ¥13138 Saccharomyces cerevisiae Saccharomyces cer.. . 3 Pl.ant difydradipicalinate S
a3 [ v15503 8164603 Streptomyces sp. Streptormyces sp. 1. 165 ribosomal .. : Elbgsqi;n;iiifmm”m !v
24 | v15507 S¥15807 Streptomyces lydicus Streptormyces hdic... 165 ribosomal ... 4| I o R _pi_l
a5 211826 BMPB1RSS  Bacillus methanolicus B.methanalicus 55 .. 58 ribosomal R... = 5 5 z ; -
26 5| Zs0064 SC165RNT  Saccharomonospora azurea S.caesiaribosomal.. 55 rRNA ribos... @ @ @ |£| \ﬂ él
37 [5| Zs0067 SH165RI20  Saccharopolyspora hordei S.hordeiribosomal ... 55 rRMNA, ribos... I I
38 B| Za7193 MTCy 180 hycobacterium tuberculosis H3TRv  Mycobacterium tub... . :—' _ i
ap ABO22784 ABOZ2T784 Arabidopsis thaliana (thale cress) Arabidopsis thalian... . 'v —
: _ _>l_| P e _»f

| 89 sequences

Figure 1-8. Demobase with imported sequence AB022784.



Chapter 1 - Kodon Basic Software

Query  Fesult set l

1 sequences [ 644 base pairs |

[File || Size (bp) x| Accession =/ Oraanism
A G644 AY idopsis thalia...

Figure 1-11. Only one sequence is present in our file.

External sequence file query E‘
Huers | Rosul sot|
C:A\Program Files\Kodoriimpart
Search querny
Blicsencs Query components:
Edit Delete.
Hew query component:
Search in heacier
Search in fealures

New derived component:

Ao (g0 | or @

429384 ab
emblphages. dat
envec dat ¥or (00 | woT )

Sequence files

EEFER e |

Figure 1-10. The External sequence file query
window.

1.5.10 Select the file ‘AY429384.gb’ and press <Run
query> to create a list of all sequences in the file. In our
case, only one sequence is listed (see Figure 1-11).

NOTE: If more than one sequence is listed, a query can be
created to narrow down the search.

1.5.11 Click on <Import> and confirm the import. Press
<Exit>.

In the Demobase, scroll down the list of entries. The
sequence is listed at the bottom of the list and is marked
by a blue arrow, indicating that it is currently selected.

1.6 Assembling sequences with
Assembler

Assembler is a plugin tool to assemble contig sequences
from partial sequences resulting from sequencing
experiments. The program accepts flat text files as well
as binary chromatogram files (ABI, Beckman, and
Amersham).

¢ Import sequences files

1.6.1 In the Main window, click the ia button or

select File > Create new contig assembly.
1.6.2 Name the sequence ‘ICMP” and press <OK>.

1.6.3In the Assembler window, select File > Import

. . ']
sequence files or click on & .

|| Description
Arahidop

|| Keywords i

1.6.4 Select all files in the folder ‘seqassem’ (default path:
C:\Program Files\Kodon\seqassem). To select all files,
select the first file, press SHIFT and select the last file.

1.6.5 Press <Open>.

The six sequences are shown in the Assembler window
(see Figure 1-12). The top panel shows a graphical view
of the sequences. Bad parts that are automatically
trimmed from the sequences are underlined with a black
bar. Gray underlined regions are ignored during
assembly. Unknown bases (ambiguous positions) are
indicated with a dark red flag on top of the sequence.
Regions are color-coded based upon the quality of the
raw curves, with red indicating poor quality and orange,
yellow and green indicating increasing quality. The
lower panel shows the raw chromatogram and the
individual bases for the selected sequence.

* Trimming and quality assignment

1.6.6 The quality assignment and trimming parameters
can be changed by selecting File > Quality assignment

or by selecting i .

1.6.7 In this example, change the settings slightly: under
Curve quality parameters: Sliding window size 5;
Minimum good/bad peak ratio 1.30; Minimum short/
long distance ratio 0.60; under Base calling quality

parameters: Sliding window size 51; Minimum resolved
30. The other settings can remain unchanged.

NOTE: Detailed information about the functionality of each of
these parameters can be found in chapter 6 of the manual.

1.6.8 Automatic cleanup happens after pressing the
<OK> button.

NOTE: You can manually activate ( C3p) or inactivate
( O ) selected regions in the lower panel. To trim the

sequences manually use the = and @ buttons. If

there are vectors in the sequences, click on the \a button to

define and remove them.

* Assembly

Once the sequences are trimmed and their quality is
assigned, they can be assembled.

1.6.9 Select File > Assemble sequences or click on -*;_,: .
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BEE]

. Assembler,
File Edit Wiew

b= X[ @ M

Trimming | Assembly

4]
G

i
1

P 9121
1093289 bp 1

13 ICMP 9121 f——— — :

11007223 bp 1 I

14 ICMP 9121 [ =

1169250 bp 1

15 ICMP 9121 = -

11114548 bp i

16 ICMP 9121 [ :

1120616 bp 1

“—r
4
S
v
-
a
=
-l
B M o TGec AT T T T AATC G G AATE A G CC GG LT T
=
£ >
18 ICMP 9121 (1) Position: 1

Figure 1-12. The Assembler main window.

1.6.10 In this exercise, keep the default settings and
press <OK> to calculate the assembly.

NOTE: Detailed information about the functionality of each of
these parameters can be found in chapter 6 of the manual.

After assembling the sequences, the second view is
shown. The upper panel view displays the aligned trace
sequences. The bottom panel displays the
chromatogram file of the selected trace sequence and
central panel shows the consensus sequence and the
individual trace sequences.

1.6.11 Press the ﬂ button or select View > Show
aligned sequences.

In this view, multiple trace chromatograms are shown
and are aligned to each other and to the consensus.

1.6.12 Move the scroll bar to obtain a good view of the
chromatograms.

1.6.13 Unresolved positions on the consensus are
indicated in pink. Problem positions on individual trace
sequences, which have been solved under the current
settings are indicated in orange.

NOTE: Select Assembly > Consensus determination to
change the current settings.

1.6.14 Select File > Save or press [g and close

Assembler and the Sequence editor window of the ICMP
sequence.

1.7 Sequence editing

1.7.1 In the Main window of Demobase, double-click on
the U72354 sequence to open its Sequence editor window.

The Sequence editor window is divided in three panels:
Sequence Editing, Graphical Presentation and Text
Presentation. You can navigate from one view to
another by clicking on the tabs at the top of the panel.

1.7.2 If the padlock symbol (top left of the Sequence
editing view) is green-checked, the sequence is locked
and cannot be changed.

1.7.3 Unlock the sequence by pressing the padlock
symbol. Confirm that you want to unlock the sequence.

* Sequence editing view

The long panel in the middle displays a graphical view
of the sequence, with coding sequence (CDS) genes
indicated as arrows.

1.7.4 Click and hold down the left mouse button on a
CDS. A menu pops up listing its name and some
descriptive information (see Figure 1-13).

1.7.5 Select Edit > Find or press ﬁ

1.7.6 In the next window, enter the sequence “ggatct” in

the right input field and press ﬁ Find . Three exact

matches are found (see Figure 1-14).
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11

Entry PPU72354 (Key: U72354)

File Edit Header Features Tools

aty] Seguence Editing

fH ¥ HE- D koM B

“ Graphical Presentation H |:| Text Presentation l

ALLLTETUAT TUTUAGLGLAA THEATAUALGLET CATELLEUTTE TTATUTUALT TAAACATALA LLETULALLETA TITUAGTALATL Z000
GCAGATGGCG CAGTTGTTCA ACGCATTCTA CACCACAAAA AAAGAAGGGC TTGGTATGGS ATTGGCAATC TGETCTTACAR 2960
TCACGGAAGT GCATAACGGT AAARATATGGG TTGAGTGCCE GCCCGCTGEGE GETGCTTGTT TCCTGGETAAG TATCCCTGCD 3040
AGACAGGGCT CCGEGCACATSG AGTGATCGGG CATCTGTTAT CTATATCCTC GATGACGACA ATGCAGTACT GGAAGCACTE 3120
AGCAGCTTGE TECGTTCAAT CGGCCTEAGT GTCGAGTGTT TTTCATCCGE TAGCGTATTS CTGAACGATE TCAATCGCTC 3200
TGCCTGTEGC TGTCTAATTT TGGATGTCCG TATGOCCGAG ATGAGCGGGT TGGATGTGCA ACGACAACTG ARAGAGCTTGE 2230
GCGAGCARAT CCCCATTATT TTTATCAGCG GCCACGGTGA TATTCCGATG GCAGTCAAAG CGATCAAGGC GGGETGCGGTA 2360

‘Sequence file: C\Program FilesikKodonldata\DemobasellJ7 2354 seq | 2095 - 3678

@ R ... L L LoLooadgpoo oo Eop0. L L 12500 0. =500
-
U Urzass
@ Feature=CDS (2995-3678)
codon_start=1
Header fields [ﬁ db_sref=5PTREMBL.O0TE32
] IFEETIES evidence=EXPERIMENTAL
note=TodT
EI g | g transi_table=11
ID  PPU72354  standard; DWL; PRO; 4266 BP. genestodT
product=response regulator
o Field 02 protein_id=AACH543D 1
i; U72354; Field 03 ...
Field 04 ...
av U7Z354.1
ot Field05.............

i TS P e 19

« 1

Finldne

4266 hp DMNA

Figure 1-13. The Sequence editor window.

1.7.7 Raise the number of Mismatches allowed to 1 and
press the ﬁ Find button again. More matches are

found.

1.7.8 Double-click on any matching region. The
corresponding subsequence is selected in the top panel
of the Sequence Editing view.

1.79To close the Subsequence search window press
¥ Close
1.7.10 Click on the Features tab in the lower left panel to

view a list of the sequence’s annotated features (see
Figure 1-15).

1.7.11 Select one of the CDS features from the list. The
qualifiers associated with this feature are listed in the
right panel. The subsequence associated with this
feature is selected in the upper panel.

1.7.12 Click on the ...| button on the right side of the
Features tab and select '/ product=" from the list.

A new column appears, showing the product names for
the three CDS.

¢ Graphical presentation view

1.7.13 Select the Graphical Presentation panel.

1.7.14 The sequence is shown schematically, with
features indicated as blocks on a line. By default only
CDS features are shown.

Search El
File Options
Restriction site Faosition f Mismatch Sequence:
goatct +
Positions found: 3
Alul 27l 0 goatct
| apar 3633 0 gatet
|| Awval 1] :l Mismatches allowed . Close
|| Ball [ Allow gaps in target
| | BamHI [ AMlow gaps in guery == Bestiit
| EBell [~ Consider IUPAC code
— N - # Find
|| BglII ;l 1000000 Position count lirmit
| |
1
(3805000059 C0 5007007300009 8301800 €0 000 41g030 09000900000 00,C100 0000008533 03000 L1000

Figure 1-14. The Subsequence search window.
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[W Features ]

ke X ML D

Feature Start =/ Stop = J
i [ % source 1] 4266
@ [@ % -35_signal Gy 72
i [ # -10_signal ag 93
4 @ % prim_transcript 100 4266
5 [ # protein_hind 112 118
& [ % RBS 113 115
7 3061
5 Ir¢ CDS 2895 I67H
5 {3¢ CDS 4058 42532

q | o

Figure 1-15. The Features panel in the sequence
editor.

1.7.15 Click and hold down the left mouse button on a
CDS to cause a pop-up box to appear, listing the name
and all qualifiers for the selected gene.

1716 Click on FTS to open the Feature toolbox

window.

1.7.17 Select a CDS feature from the list. The feature
becomes selected in the Graphical Presentation panel
(red circle in the center).

1.7.18 Click on to select all features equivalent to

the selected feature.

1.7.19 Select the “-35_signal” from the list and press the
¢» button (double clicking on this feature does the

same). The feature is shown on the image.
1.7.20 To hide the feature again, press the 4 button.

NOTES:

1) To change size, position, or appearance of a feature, select
the feature and click on the icon representing the desired effect:

Sossdp=re

2) To change the appearance of the entire figure play around

with these buttons: | (5] 7] 2] [ b

1.7.21 Close the Feature toolbox window.

1.7.22 Click on EMZ to open the Restriction enzyme

toolbox window.

1.7.23 Double-click on an enzyme (e.g. Alul). The
enzyme is listed below and its restriction sites are
mapped on the sequence.

1.7.24 Click on 34 to hide the site positions on the
map.

1.7.25 Click on the button | = | next to the Alul enzyme.
The Restriction enzyme identification card window is
shown.

1.7.26 Close the Restriction enzyme identification card and
toolbox window.

1.7.27 Select File > Save or click on E to save the
map with the changed layout.

¢ Text presentation view

The Text Presentation view provides a publication-
ready image of the sequence in text form. The same
features that are visible in the graphical view are also
visible in the text view.

1.7.28 Select the Text Presentation panel.

1.7.29 Select Text > Font size or click on @] . Change
the size of the font to e.g. 10 and press <OK>.

1.7.30 Select File > Save or click on E to save the
image with the changed layout.

1.7.31 Close the Sequence editor window with File > Exit.

1.8 Restriction enzyme analysis

1.8.1 In the Main window of Kodon, open the sequence
X98080 by double-clicking on it.

1.8.2 Select Tools > Restriction enzyme analysis or press

1.8.3 Double-click on the enzyme Alul. The cleavage
sites of this enzyme are displayed in the upper right
panel.

1.8.4 Double-click on the enzyme Alul in the upper right
panel. The bottom panel now lists the restriction
fragments with their positions and number of basepairs.

1.8.5 Repeat the two previous steps for the enzyme Bcll.
1.8.6 The bottom panel now lists the fragments

generated by the combination of the two enzymes Alul
and Bcll.
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1.8.7Select a fragment in the bottom panel. The
fragment will appear in blue in the schematic.

Next, we are going to select enzymes having specific
properties and a specific number of cleavage sites in the
sequence.

'I 1
1.8.8 Select Settings > Filter or press "|'._!_T .

1.8.9 We are going to filter out all enzymes that generate
blunt ends, that cut minimally 1 time and maximally 4
times: under Cleavage type, check blunt end only; under
Cleavage sites allowed, set Minimal to 1 and Maximal
to 4; leave the other settings unchanged.

1.8.10 Press <OK> to apply the settings and click +

or Enzyme > Add all.

1.8.11 Select List > Arrange by number of sites or press
J# . The list is sorted by the number of sites.

1.8.12 Select List > Arrange by site positions or press

P{ to sort the list by site position.

1.8.13 Select one of the enzymes from the list, e.g. Haelll

and select List > Add item to gel image or press E .

The predicted gel pattern of the enzyme is displayed in
the Gel image window.

Homology search window:

NOTE: You can add more enzymes to construct a virtual gel
by repeating the previous actions for all the other enzymes you
want to include in your gel.

1.8.14 Close the Gel image window and the Restriction
Enzyme Mapping window.

1.9 Homology search

* Homology search (FASTA-based)

1.9.1 In the Sequence editor window of sequence X98080
select Tools > Nucleic Acid Homology search or press

@7

1.9.2 Click on <Advanced settings>. In the window that
pops up, you can adjust the parameters of the different
steps of the homology search tool. Leave the default
settings and press <OK>.

1.9.3 In the Homology search window, leave the settings
unaltered and press <OK>.

NOTE: More information on these parameters can be found in
the manual.

The homology search algorithm in Kodon is based on
FASTA. After calculation, the Homology search window
appears. The top panel shows schematic diagrams of
significant regions of homology, which are shown in
orange. The results are ranked by a Distance calculation.
The lower the value the better the match, with zero
being a perfect match (see Figure 1-16).

File Wiew

=]

~+XEB080 0.0o0

+AL162295 315

~+L77E1E 5838 — -
~+ AF230085 6145 — —— — — —
-+ AF136496 61.58 — — —_—

~+AF385074 63748 i —— —

+HETTI 6478 —===

-+ AF385073 B517 e —  — —_—
~+AFZET202 B5.28

~+ 36436 B5.28 -

S ¥ T e R

Figure 1-16. Homology search window.
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1.9.4 Press the button and select ‘CAAT_signal’

-

from the list.

1.9.5 Press the o=l

%— Dbutton and select the “product’

qualifier.

1.9.6 Select View > Show sequence to view the text
sequence.

1.9.7 Close the Homology search window.

NOTES:

1) To perform a homology search at protein level, select Tools
> Amino acid homology search.

2) For a detailed study of the matches between two sequences,
see paragraph 3.4 in this guide.

* Web-based search (BLAST)

1.9.8 In the Sequence editor window of the sequence
X98080, select the Features tab and select the CDS
feature from the list.

! Kodon Browser:

File Wiew Favorites

1.9.9 Select Scripts > NCBIBlastn in the Main database

=
window, or click on in the upper toolbar of the

Sequence editing view.

1.9.10 The Kodon Browser pops up with the message
‘Waiting for response...".

1.9.11 Once the calculation is finished, the results are
displayed in the Kodon Browser.

1.9.12 The results can be copied to the clipboard with

4

1.9.13 Close the Kodon Browser and the Sequence editor
window.

* BLAST against Kodon databases

In Kodon, you can make your own BLAST database
from a selection of database entries. Once a nucleic acid
and/or protein BLAST database is created, you can
select sequences to match against the created BLAST
database.

Information on how to create a BLAST database and

performing a BLAST against this database can be found
in the manual in chapter 7.

EIE

HS# «= x| 45

Address Ihﬂp Iharvewe nehinlm nih gowiblastBlast cgi ?CMD=Get&RID=1168525408-17339-66512601 542 EILASTL] Search ‘

(1997) ,
protein

"Gapped BLAST and PSI-ELAST:
database search prograws"”, Nucleic iLcoids Res.

a new generation of
25:3389-3402.

RID: 1168525493-17339-56512691542.BLASTOL

Database: L1l GenBank+EMEL+DDBJ+PDE sequences (but no EST, STS,
G353, environmental sSawples or phase 0, 1 or 2 HTGS secquences)
4,74%,822 sequences; 18,918,530,559 total letters

If you have any problems or gquestions with the results of this search
please refer to the BLAST FAQs
Taxonomy reports

Query=
Length=747

Distance tree of results N

Swore
Segquences producing significant aligmwents: iBits)
ety | ¥95080. 1| ATDHDPSGN A.thaliana dhdps gene 1451
Sl | X725971. 1| ATDHDS Arabidopsis thaliana wBNA for dihydrodipi... _773
ref|NN 180399.2 irabidopsis thaliana dihydrodipicolinate syn... _771
b | AY096442 .1 Arabidopsis thaliana putative dihydrodipieolin... _771

FFA

gh| AY063943.1 Arabidopsis thaliana putative dihydrodipicolin...
<

S BLAST
> NCBI results of Vs Yo

BLASTN 2.2.15 [Oct-15-2006]

Reference:

ALltschul, Stcephen F., Thomas L. Madden, Alejandro A. Schaffer,

Jinghui Zhang, Zheng Zhang, Webb Miller, and David J. Lipman

Va

ooooo
ooooo

A~

lue

Figure 1-17. Results of a Web-based BLAST.
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2. Multiple Alignment, Clustering & Phylogeny

2.1 Sequence selection from feature
matrix

2.1.1 In the Main Demobase window, double-click on
the clustering project ‘Plant dihydrodipicolinate
synthases” (bottom right panel, see Figure 1-1).

NOTE: A detailed description on how to create a project can
be found in the manual.

In the Project window, the sequences are listed vertically
as columns, whereas the features are listed horizontally
as rows. The number of copies of a feature is indicated in
the feature matrix.

2.1.2 Click on a particular feature instance in the feature
matrix. Its row and column are highlighted by a darker
blue. Information about the selected feature is listed in

the lower left panel (see Figure 2-1).

2.1.3 Double-click on a feature instance in the feature
matrix. The instance becomes bordered by a red square.

2.1.4 Press %( to unselect all.

2.1.5 Choose View > Search subset or press ﬁ

Project 'Plant dihydredipicolinate synthases®

2.1.6 Enter ‘dihydrodipicolinate’ in the input field and
press <OK> (see Figure 2-2.)

X

Feature subset

Show only features containing the string

|dihydrodipicolinate

inthe qualier | EETESII -

ethad
* Replace current subset
" Add to cument subset

" Search in current subset

Cancel

Figure 2-2. The Feature subset window.

[ Megative search

2.1.7 The results of the search are listed as a separate
subset (the Subset tab is now selected).

21.8Click on the + 1o button to select all
‘dihydrodipicolinate synthase’ features in the matrix

(see Figure 2-3).

In a next step, we are going to create a multiple
alignment of the 10 selected sequences.

Soodon start="1T

Sib xref="5WISS-PROT: POS5S466"

Jgene="Ar2gd5300"
Sproduct="8-enolpyruvylshikinate-3-phosphate (EP3P) synthase™
/protein_1d="MB82633. 1

File Edit ‘View
Feature matrix ” Selected features H Subset H Alignment
Py M »
B A xRk B EQ
Al cDS | Repeat regions
Source Proteins Binding sites o w
Blc-fceegwnzas
Genes Immunaoglobulin |DNAstruclures CEEnOROsELTEEE
SRR A-c-BR o a2 28
cLneNdDEnER2desa
| Feature ﬁ|prndum ﬂ‘ TIoxmTzodNE % EEEx
cDs S-enolpyruwlsh.. + 1 -~
cDs actin-like protein + 1 =
cos heta-tubulin cof. + 1 1
cDs dihydrodipicali... + 1
[sdnf:} dibydradipicoli + 10 [ ] [ ]
cDs dihydrodipicali... s 1 |I|
[sdnf:} dibydradipicoli + 1
cDs endosperm sp. + 1 1 &
1 v [ =
Feature 1/1
CD% 55460-57811 (2352 bp) ~ AC: ACO0Z2387
Forward ID: ACO02387

08: Arabidopsis thaliana (thale cress)

DE: Arahidopsis thaliana chromosome |l
seclion 242 of 255 ofthe complete
sequence. Sequence from clones
T14F1, F4L23.

translation="MAIVSRTICHGYINPSLISNL SKSS0RES PLEVS LETQURPRAT PSS 5TELKESGHTL TRSELRE LKV SVATAEKASETYLOPTRET | (| KWW HTG.

IGLIKLPGARSLANRILLLAALSEGTTVVDNLLNSDD INYMLDALKRLGLNVETD SENNRAVVE GCGGIFFAS IDSKSD IELYLGIAGTAMRPLTA
AVTALGGNASTVLDGVPRIMRERP IGD LYV GLEQLGADVE CTLGTHC PFVREVNANGGLE GERVELSGS IS S0TLTALLMS AR LALGDVE IEIVDELT
SVPTVENTLELMERFGVSVEHSD SWDRFFVEGGIEYES P GIATVE GDAS S ASYFLAGLATTGETVTVE GCGTTS L GIWVEFAE Y LEFMGCEV SUTE
N3VTVTGP PRDAFGMRHLEATID VIMNEMPD VANTLAVVALFAD GPTTIRDVASWRYFETERMIAICTE LRELGATVEE 3D Y CVITFPERVETAE T
DTYDDHRMAMAFS LAACADVE ITINDFGCTRETFPDYFOVLERITEH"

IE3

Figure 2-1. The Project window.
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All DS Repeat regions

Source Froteins Binding sites e w
mgax—gammommmma

Genes Immunoglabulin DNA structures CEEREN OSSR RERY
e = R AR 1= R = R o R A= = ]
L @ P ] D A b e e e D0 o

Feature » || product b j{{xx:ﬁDJJxxxEEx

DS dihydrodipicolinate + 1 1

cDS dihydrodipicolinate synthase O] Do ndo T

DS dihydrodipicolinate synthase 2 + 1 1

CDS dilwdrodipicolinate synthase precursar + 1 1

DS putative dihydrodipicolinate synthase + 1|1

Figure 2-3. All 10 ‘dihydrodipicolinate synthases’ features are selected in the feature matrix.

2.2 Multiple alignment

2.2.1 Click on the Alignment tab in the Project window.

2.2.2 A window appears asking if you want to update
the alignment. Click <No>.

In the Alignment tab, the unaligned sequences and the
information fields shown.

2.2.3 Select Analysis > Align all or press - to start
the multiple alignment. Leave the default settings in the
next window and press <OK>.

NOTE: A detailed description of the parameters can be found
in the manual.

When the calculations are done, the sequences are
aligned.

2.2.4 Use the scroll bar at the bottom of the window to
move back and forth along the aligned sequences.

2.2.5 Select Edit > Use consensus as reference. The base
positions are shown along the top of the alignment.

Project ‘Plant dihydrodipicolinate synthases®

File Edit Analysis Groups  Settings  Wiew

2.2.6 Select View > Show consensus blocks. Consensus
regions are highlighted (gray).

2.2.7 Select View > Show consensus as dots. Consensus
regions are shown as dots. The bases deviating from the
consensus are written in full.

2.2.8 Select View > No consensus blocks to restore the
original view.

2.2.9 Click and drag the cursor to draw a yellow box
around a block of bases. Click and hold the left mouse

button down within the selection and drag the selection
to the left (or right) side (see Figure 2-4).

2.2.10 Click on E to save the alignment.

2.3 Clustering and phylogeny

2.3.1 Click on the ‘OS field” (see Alignment tab in Figure
2-4), and select Groups > Create from selected field.

2.3.2 Organisms with the same name, are assigned to the
same color (see Figure 2-5).

]
[l

e [T [P Qe e e g

(178,2)-(192,7) (15x6)

[ Feature matrix H Selected features H Subset I Alignment 1

HES 2 <« | I [ % 3

¢e 8 BcE®ma | "2

A A A A A

wieight in selected range: 1

L B L - 4
=X Ho X

o8

|Gr0ups ” AC

MEDASS  Triticum aestivum (bread wheat)

UE1730
AT2971
A98080

Coix lacryma-joki (Job's tears)
Arabidopsis thaliana ithale cress)
Arabidopsis thaliana ithale cress)

Figure 2-4. The drag-and-drop alignment tool.
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NOTE: You might have to scroll to the left to see the group
colors.

| Groups |||| 05

Triticurn aestivum {hread wheat)

Papulus balsamifera subsp. frichacarpa x Populus deltoides
Micotiana tabacum (common tobacco)

Micotiana sylvestris (wood tobacca)

Oryza sativa

Glycine max (soyhean)

Coix lacryma-jobi (Joh's tears)

Arabidopsis thaliana hale cress)

Arabidopsis thaliana {thale cress)

Figure 2-5. Groups based on the organisms.

2.3.3 Select Analysis > Clustering or press I__FE: to

calculate the distance matrix and a dendrogram.

2.3.4 Select Multiple aligned distances, UPGMA, and No
correction and click on <OK>,

NOTE: More information about the parameters can be found
in the manual.

After calculation, the dendrogram and the matrix are
shown (see Figure 2-6).

2.3.5 Select View > Show distances as numbers to see the
pairwise distance values in the distance matrix (see
Figure 2-6).

2.3.6 Select a cluster of sequences by clicking on the
node where the branch of the sequences is connected to
the other branches. A small white circle is placed on the
node.

Project ‘Plant dihydrodipicolinate synthases®

File Edit Analysis Groups Settings  Wiew

2.3.7Select Edit > Swap branches. The branches
connected at the selected node are swapped.

In phylogenetic study, it can be useful to assign different
weights to different regions in a multiple alignment.

2.3.8Select an area (preferably an area which is
conserved along the sequences) using the selection
rectangle (click and drag). The left and right sides of the
rectangle will determine the region for which you will
change the weight.

2.3.9 Select Edit > Set weights or press 3

2.3.10 Select Manual (base positions) and set the
weights to e.g. 3. Press <OK>.

Set weight in range

Method
" Autornatic using entropy

Parameters oK

_ [ o |
Beginnr: (145 :lj —
Endrr |174 :I:

Set weights to: |3 :lj

L

L

" Manual [reference numbers)

L

Figure 2-7. Settings the weights manually for a
selected region.

Kodon assigns the weight to the selected region. You
can see the weight of the currently selected position in
the status bar.

2.3.11 Select Analysis > Bootstrap analysis to test the
significance the dendrogram.

2.3.12 Set the number of bootstraps to 100 and press
<OK> to start the bootstrap analysis.

[ Feature matrix H Selected features H Subset l Alignment

HES =

1

XY | x s e B BEB@J |

[FL I & Y L]
= =X Ho X

UPGMA

| Groups || AT || 05

| Multiple aligned distances - Mo correctiong

Mr of bootstraps: 0

2|5 2|D ‘1|5 1|D

1
o 20 40 G0 a0 101

(373,9)-(373,9) (11}

....................... ’ ¥980.. Arabidopsis thaliana ithale

<

MED... Triticum aestivum (bread wi
MED... Triticum aestivum (bread wi
L776.. Ornza sativa

UE1.. Coixlacryma-johi (Joh's tea
#7127, Populus balsamifera subsg
L364.. Glycine max (soyhean)
HT96.. Micotiana tabacum {commc
HT90.. Micotiana sylvestris fwood t

weight in selected range: 1

Figure 2-6. Dendrogram, multiple alignment and distance matrix.
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When finished, each branch is documented with a NOTE: For details on sequence alignment, please see the
bootstrap value, i.e. a percentage measure of its manual.
significance.

2.3.13 Save the Clustering Project window ( E ) and

close it.
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3.1 Frame analysis

In Kodon it is possible to analyze a sequence to find
open reading frames (ORF).

3.1.1 Double-click on the entry U72354 in the Demobase.

3.1.2 Select Tools > Open Reading Frame analysis or
press & .

The computer will notify that the ‘Bacterial and Plant
Plastid Code Translation Table” has been detected.

3.1.3 Choose <OK> to start the frame determination
analysis.

The sequence plot panel (upper panel) shows a
graphical view of the sequence. The three reading
frames of the forward strand are mapped above the
sequence plot; those of the reverse strand are mapped
below (see Figure 3-1).

3.1.4 Use the zoom scroller at the left side of the plot to
zoom in (up to base level), and zoom out (full-length).

In the sequence plot, open reading frame (ORF)
stretches are drawn as blue boxes with black lines
marking the upstream and downstream stop codons of
the ORF.

Analysis of Open Reading Frames

File Edit Feature Tools Settings

3.1.5 To plot only the protein coding sequences (PCS)

press the [M_# button. Red boxes are now shown

with a black line indicating the stop codon.

3.1.6 Press the £_# button to remap the ORFs on the

sequences.

3.1.7 Call the Frame settings window with Settings >
Frame settings and change the minimal sizes for the
open reading frames to 150. Press <OK>.

Open reading frames with a minimal number of 150 bp
are mapped on the figure.

The lower panel displays the frame selection panel
(Frame selection) and the feature listing panel
(Features).

3.1.8 In the Frame selection panel, the ORFs (or PCSs) of
the currently selected reading frame are listed. In the
right panel, details of the currently selected ORF (or
PCS) are shown.

3.1.9 Select an ORF in the sequence plot. The ORF is
highlighted in pink (stop-to-stop) and the information is
automatically updated in the lower panel.

3.1.10 Select the Features tab.

LR TE N = TP
@ | =) = 1 [ = [ — A |
= L] | = 1 [—
[ | I Il [ [T 1T 1 [T T T T 1 | 1 T
. 500 BT 1500 2000 2500 3000 500, 4000
: LG: histiding kinase rhzponse regulator : ,Tn U
1] | [ | [=] [ 1 | I | [ | [ |1 | [ [ | |
= [ [ [ [ [ [ 1 [ [ [ | [ |1 [ I:E:ﬂ
I— I — — — —] [ | 1 [ | |
€l
10 Frame selection |[ > Features |
N Fosiion! | Positonz | Length || = =

» 4
295..424
focodon_start=1
ftransl table=11
Jtranslation="3EPGRIGGGRDYSGRNTREAILEGALVANFEKNRGDPEATC™

i 1148

114

| Lacation: 2098-424
Size: 126(bp) 41(aa)
Mol wieight 4363.06

-Sequence file: CProgram Files\odomdata\DemobasellT 2354 seq |

Figure 3-1. The Open reading frame analysis window.
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3.1.11 Select a feature from the list (e.g. a CDS). The
region is automatically selected in the sequence plot.

Further functionality and layout is exactly the same as in
the Sequence editor window.

3.1.12 Select the Frame selection tab and select an ORF.

3.1.13 Select Tools > Map selected sequence as CDS, give
the product a name, press <Add> and press <OK>.

The CDS is mapped on the sequence.

3.1.14 Close the Open reading frame analysis window.

3.2 Primer design

3.2.1 In the Sequence editor window of sequence U72354
select Tools > Primer design.

3.2.2If part of the sequence is selected in the Sequence
editor window, an Information window pops up. In that
case, select Use full entry sequence as template and
press <OK>.

3.231In the Primer design window, click on » to

begin the calculations of the primer locations and PCR
products.

NOTE: Settings for the primer design can be changed in the

TE
Primer design window (File > Settings or press TL]_T ).

The results of the primer calculations are displayed in
the lower panel (see Figure 3-2).

Primer Design

File Primets PCR  Selections

3.2.4 In the left lower panel, select ‘Pos.” in the toolbar
and press the | & button.

The primers are now arranged according to their
positions.

3.2.5 Select a primer from the list in the left lower panel.
The description is shown in the lower right panel. The

primers are displayed in blue and red in the upper
panel.

3.2.6 Zoom in with the Q:' button until the nucleotides
are visible in the right panel.

The nucleotides of the primer are indicated in blue on
the figure (see Figure 3-2).

3.2.7 Click on the PCR products tab.

The PCR products are listed in the lower left panel and
the primers in the lower right panel.

3.2.8Select a PCR product from the list (lower left
panel).

The primers are displayed in blue and red in the upper
panel and the PCR product is displayed in dark green.

3.2.9 Select a primer in the lower right panel and select
Primers > Secondary structure prediction or click

f

The melting temperature and the secondary structure of
the primer are given as a function of salt and DNA
concentration, which can be optimized.

» [HT | M

CONSERSUS aacgoatbatecttaacttgetttecaatgegtttaaatte
ctgogtaataggasttgaacgasaggttacgoasatttaag

cgttgetgtettagtttgagtogaccaaattatgoettggtt
goaacgacagaatcaaacteagetygtttaatacyyaac cas—

72354 PPLascgoattatecttaacttgetttecaatgogtttaaatteaccectgacggggggettateegttgoetgtettagtttgagtegaccaaattatgoettggtt
b
af " _>l_|
Prirners || Plots ducts || Print-out
13 Pos. Len. Deg. Temp. ||| Q& &
| 1 1D|20 10?0 : 1D|50 1DIBD 1DI?D 1DISD IDIQD 11IDD
1957 20 1 67.5
558 n 1 67.5
15887 21 1 67.5 agaaatacgaacgcattatcocttaacttgctttocaatgocgtttasattoaccootyacgyygygotiatcoyttygotgte ttagtttgagtom
2239 2 1 ET.5 Cotttatgottycgtaatayyastiyaacyasagyttacycasa titaagtgyyyac LyCCCCoC CyaatayyCaacyacayaatcaaactoaqe)
4218 19 1 B7.5 _
833 21 1 67.5 Kl J i
1958 1 1 ET.A Primerl: (fia-cecctgacgggggoottat soH) =
1431 2 1 675 EU_S'“W": i 1359
4088 21 1 7.5 I U ||
Ptimer degeneration; 1
4067 A 1 67.5 Melting temperature; 67 .5°C
1328 0 1 675 Minimal difference:
AT 2 ; BiS | Primer2:  (Fis-ataagooccocogtoaggog 3ioH) |
4148 1 1 675 =] Position: 1059 =

Figure 3-2. The Primer design window.
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Primer secondary structure prediction &

Enter primer. gattgttoggoggogboota

Primer length el @
cem

Melting temperature: BT T
Percentage GC: BO% c

Primer degeneracy: 1

Salt concentration [m). 50

DINA concentration (), 50

Complement sequence

Figure 3-3. Primer properties.

3.2.10 Press <Close> to close the window.

3.2.11 Select the Primers tab again.

3.2.12 Click-drag along the sequence shown in the
middle right panel to create a gray region. The gray

region is highlighted in pink in the upper panel.

TE
3.2.13 Select File > Settings again or press TL]_T .

3.2.14 Check Search primers inside selection and press
<OK>.

32.15Click on @ to calculate the primer locations
and PCR products.

Primers (Primers tab) and PCR products (PCR
products) that fall within the selection are listed.

3.2.16 Close the Primer design window and the Sequence
editor window (without saving the sequence).

3.3 Multiplex PCR design

The multiplex PCR application has been designed for
the creation of primer sets which will amplify multiple
target regions with a minimum of reactions.

3.3.1 In the Main window of the Demobase, make sure
that no entries are selected by pressing F4.

3.3.2Open the list “Yeast chromosomes’ (upper right
panel) by double-clicking on it.

3.3.3 Select the three Saccharomyces entries in the list

(CTRL + left-click) and press \él or select Project >

New multiplex primer design.

3.3.4 Name the new project e.g. ‘Saccharomyces’ and
press <OK>.

The Multiplex PCR analysis window opens. The upper
panel plots the three Saccharomyces chromosomes
contained within this project.

In a next step, we are going to search for possible
amplification strategies for all mapped features
encoding a kinase function located on the three
Saccharomyces chromosomes.

NOTE: Within the multiplex application, a target for PCR
amplification is called a locus’.

In a first step we are going to select all features that
encode a kinase.

3.3.5 Left-click in the first sequence plot. The plot is now
drawn on a pink-colored background.

3.3.6 Select Locus > Search for features or ﬂL .

3.3.7In the Feature toolbox window, press the “
button.

3.3.8 In the next window, select CDS from the list and
search for the text ‘kinase” (see Figure 3-4). Press <OK>.

Select features to display g|
Select features:

FOUICE
ene

LTH

tRMA,
mizc_feature
mizc_FM&
repeat_region

‘Wwithin selected features, search for text:
kinase

Catcel | akK |

Figure 3-4. Select features to display.

In the Feature toolbox window, only the CDS encoding
for kinase are listed.

3.3.9 In the Feature toolbox window, select all CDS listed
(select the first CDS, hold the SHIFT-button and select
the last CDS). Once all the CDS are selected, close the
window.

3.3.10 The CDS that were selected in the Feature toolbox
window, are marked with a red circle in the sequence
plot (see Figure 3-5).

QﬁﬁFIIZIIZI QﬁEIFIIZIIZI !EIEiGFIIZID QFDPDD
LG CDs C..... . CDS cDs C... CD%

Figure 3-5. Selected CDS (red circle).
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3.3.11 Select File > Define locus prefix, enter ‘Kinase” and
press <OK>.

Next, we are going to add a PCR locus for the selected
features.

3.3.12 Select the menu item Locus > Add or press the

: button.

3.3.13 In the next window, enable PCR locus falls
within the target sequence and press <OK> (see Figure
3-6).

Add PCR locus from feature

X

Lacus ype: |CDS

Locus code: |Kinase_1

Comment: |

iPCR locus falls within the target sequence

Extend PCR locus with
r

* Fuse jnined sequences and intervening sequences

" Fuse joined sequences only, removing intervening sequences [DMA to RMA)

" Consider joined sequences independsntly

Defailts Cancel | 0K |

Figure 3-6. The PCR locus description dialog box.

3.3.14 Start calculating the multiplex PCR by pressing

the W button.

ultiplex PCR analysis

File Locus Experiment

Once the calculations are finished, the lower right panel
displays the targets mapped on the sequence (Locus
tab).

3.3.15 Select a target from the list.
The lower left panel shows a sequence detail of the
currently selected target. The primers are indicated on

the sequence (blue and red underlined, see Figure 3-7).

3.3.16 Click on the Experiments tab in the lower right
panel.

The primer pairs are listed by locus and experiment.

3.3.17 Save the project and close the Multiplex PCR
window. In the Mauain window, close the list “Yeast

chromosomes’ (press the » button).

3.3.18 Clear the selection by pressing F4.

3.4 Pairwise matching and repeat
analysis

* Repeat analysis

3.4.1 Open the entry AL162295 by double-clicking on it.

3.4.2 Select Tools > Repeat analysis or press u

3.4.3 Leave the default settings in the next window and
press <OK> to perform the calculations.

NOTE: More information about the settings can be found in
the manual.

5DDIDD

cDs COS cos

Kinase_|

-Project status: finished

cos cr—

Locus ||
atggogotta actctaatac cagoctggaa 4580 :I = - - - - - -
satganages atgacgatga togatgacgat 510 [ o Target | code | Entry | -Comme.. | Post PosZ | Size Status |
gatgatgatg SEETBEETSC“E:IB Ggagqiﬂit Ef[ﬂ 1 @ CDhs Kinage_7¥ ¥1335 - BEB183 669902 1719 Accepted: experiment 1
gacgacgacg acgatgaacc cgatc ggaa ol 1
Beee = [ e o J z @|CDE Kinase_B ¥13135 575392 576489 1107 Accepted: experiment 1
gacgataaca acgRaggaga tggetotgas 630 f 3 @ CDE Kinase_0 ¥13135 23935 25398 1461 Accepted: experiment 1
aatcacgagy aaggtggaga agaaggasgt G600 4 @ CDE Kinase_4 ¥13135 353056 355471 2015 Accepted: experiment 1
s BB e B GO0 5 @|CDS Kinase_8 Y1335 886057 BATETO0 1803 Accepted: experiment 1
cageagoghby cogasagggt tgoggaccoa 700 B
tygatatate maegatctag atoagetatt 750 o @ CDS Kinase_2 13135 160069 162763 2694 Accepted: experiment 1
satatagass cagaatcass gaatttogbgy /o0 7 @|CDS Kinase_5  ¥13135 450152 458980 037 Accepted: experiment 1
gatacatcty acasgaacag tggbctacas o0 LI ) Kinage_3 Y1313 207036 208575 1539 Actepted: experiment 1
tactaccccs cbgabtcagbc focaagktot 240 5 i F 0 nent 1 I
tootbttett ctectagagt ategtotggt 570 - ' L
asmgacaaas atgacaatga ggoaacasat 900 0 G| CDE Kinase_11  ¥13134 970766 973730 2964 Accepted: experiment 1
gtkttgbooa acagbtggtag cassaagaasn 030 11 @&|CDS Kinase_10  ¥13135 QA4B6E 958203 3537 Accepted: experiment 1
aactocaatga tocctgatat ttacasmaata 960 12 -
Cttguotest thtbasettc tagatugean 990 &|CDhs Kinase_8 ¥13135 872038 875104 3066 Accepted: experiment 1
gotoaaccaa ataacagobt goagetatcet 1020
caagatggba ttacteattt acaacctaat 1040 | :
cochgattate actoatacat gactbtatgaa 1030 ll 4|

Figure 3-7. The Multiplex PCR analysis window.
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Figure 3-8. The MatchFinder window.

When the calculations are completed, the MatchFinder
window pops up (see Figure 3-8). The top left panel
contains a dot plot of similarity values, with higher
similarity shown in lighter shades of yellow. Each block
represents two positions on the sequence, one on the X-
axis and one on the Y-axis. The top right panel contains
a list of Features and Feature multiplets.

3.4.4 Click on a feature from the list Features to show its
position in the dot plot on the left and the graphical map
in the lower panel.

3.4.5Select Edit > Invert complement horizontal

K .
sequence or select -_a to search for inverted repeats.

3.4.6 Click on the second view tab: Feature multiplets. In
this view, only stretches that are repeated multiple times
are listed. Non-exact matches are also included.

3.4.7 Close the MatchFinder window.

3.4.8In the Sequence editor window select Tools >
Multiple repeat search.

3.4.9 Leave the settings unaltered and press <OK>.

Unlik the repeat search, only exact matches are
considered, thereby simplifying the results.

3.4.10 Close Multiple exact repeats window and the
Sequence editor window.

* Matching analysis

Matching analysis can be launched from the result of a
homology search (see chapter 1.9).

3.4.11 In the Main window of the database Demobase,
double-click on sequence X98080 to open the Sequence

editor window.

3.4.12 In the Sequence editor window of sequence X98080
select Tools > Nucleic Acid Homology search or press

7.

3.4.13 In the Homology search window, leave the settings
unaltered and press <OK>.

In the results window, the best matching sequences are
shown together with their identity score (in %).

3.4.14 Select the best matching sequence, in this example
entry AL162295.

3.4.15 To view the matches of the two sequences (X98080

and AL162295) into more detail, select u .

3.4.16 Leave the settings unaltered and press <OK>.
3.4.17 The MatchFinder window pops up.

NOTE: Some features of the MatchFinder window and the
associated settings are explained under ‘Repeat analysis’.
Extra features can be found in the manual.
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3.4.18 Close the MatchFinder window, the Homology
search window, and the Sequence editor window.

3.5 Motif search

3.5.1 Double-click on the Arabidopsis entry AL162295 in
the Demobase.

3.5.2 Click on the Features tab in the lower panel and
select a CDS feature from the list.

3.5.3 Press the (‘_%) button or select Tools > Motif
search.

The upper panel displays at its left side a list box listing
all known patterns and conserved profiles (matrices)
present in the Prosite database.

3.5.4 Select the motif ‘N-glycosylation site’ from the list

and press the == button or press Motif > Search
item.
If the pattern is found in the protein sequence, the

pattern is listed with a short description in the result list
box in the upper panel.

3.5.5 Press the E‘I‘ button or select the menu item
Motif > Search all.

All patterns found in the sequence are now listed in the
upper right panel.

3.5.6 Close the Motif search window and the Sequence
editor window.

3.6 RNA secondary structure

3.6.1 In the Demobase Main window, open the list ' RNA
secondary structures’ in the Lists panel (upper right
panel).

3.6.2 Double-click on ‘tRNAala’ to open the Sequence
editor window for this entry.

3.6.3 Select Tools > RNA folding.
The Secondary structure prediction window opens.

Initially, no secondary structure is calculated.

3.6.4 Press the button or select the menu item Edit

> Set parameters.

In the dialog box that pops up, parameters can be
changed to influence base pair formation.

3.6.5 Uncheck Allow GU pairs, uncheck Allow GU pairs
at the end of helices and uncheck Allow lonely pairs.
Press <OK>.

NOTE: More information about RNA folding and the

parameters can be found in the manual.

3.6.6 Select V or press Edit > Calculate secondary

structure to start the calculation.

When the calculation is finished, a plot of the predicted
secondary structure appears. The total free energy of the
predicted secondary structure is written at the bottom of
the window. The predicted folding is the result of
minimizing the total free energy (see Figure 3-9).

RNA Secondary Structure
File Edit WView

X

N Ve,
c
c u
AU G
50 ¢ u
U G
G 57
S C
G ¢ /B Uog
G—c G @ G
A—y c U
G-—p GA C
T6—c - ue®
G—p !
A U
I u
G A
Selection: - Energy: -25.7 kcalfmol

Figure 3-9. The yeast alanyl-tRNA secondary
structure prediction.

3.6.7 Click on a base in the plot. Hold the SHIFT key and
select another base in the plot. A stretch of bases is now
selected in the sequence panel.

3.6.8 To make changes to the selected stretch, select one

of the items E_t 144 E{ Jﬁ:{ @ m and

recalculate the secondary structure by pressing r\\l'f .

Besides the predicted secondary structure of the
molecule, the program can also show an energy dot plot.
More information about this feature can be found in the
manual.

3.6.9 Close the RNA secondary structure window and the
Sequence editor window.
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3.6.10 In the Main window, close the ‘RNA secondary

structures’ list (press the = button).

3.7 Protein properties

3.7.1 Double-click on the AL162295 sequence in the Main
window of the Demobase.

3.7.2 Click on the Features tab in the lower panel and
select the first CDS feature from the list.

3.7.3 Select Tools > Protein properties or select to
open the Protein Structure Viewer window.

The window contains three views: Composition, Alpha
helices, L zippers.

3.7.4 In the Composition panel select File > Add curve or
press ,-“'-—-"{ A

3.75Click on the <Hydrophobic> button and press
<OK>.

The red curve in the lower right panel shows the relative

contribution, as a percentage of the surrounding
window, of hydrophobic amino acids (see Figure 3-10).

3.7.6 Select File > Add curve or press ,.-"'-—-!-_., again, select
<Hydrophilic> and press <OK>.

The green curve in the lower right panel shows the
relative contribution of the hydrophilic amino acids (see
Figure 3-10).

3.7.7 Click on the Alpha helices tab.

3.7.8 Click on an amino acid sphere and drag the hand
icon to flip and rotate the alpha-helical structure.

3.7.9 Select an amino acid in the top panel, and then click

on ™ to center the selection.
Curve name Percentage | Se 20 A0 B0 80 100
Hydrophilic 252 % 10
= \ [y
‘ ) [ I“Illlll_.lnl IHIIHI III_‘
Length 250 Ly

!
LT

Molecularweight 27T06.3

120

18

3.7.10 Press the

helix up or down.

and buttons to shift the

3.7.11 Next, select the L zippers tab.

The middle view shows the protein sequence, on which
coiled coils (green color), possible leucine repeat regions
and leucine zippers are indicated (not present in this
protein sequence).

3.7.12 Close the Protein Structure Viewer window and the
Sequence editor window.

3.8 Vector construction

In Kodon it is possible to create a cloning project to
model the insertion of a gene into a vector.

3.8.1 In the Main Demobase window, make sure that no
entries are selected by pressing F4.

3.8.2 Select the sequences ‘U25267" (Cloning vector
pBluescript II KS) and “X98080" (Arabidopsis thaliana
DHDPS gene). To select both entries hold the CTRL-
button and left-click. Only these two entries should now
be marked with a blue arrow in the Main window.

3.8.3 Select Project > New cloning or press @ to

open a new cloning project.

3.8.4 Name the project, for example DHDPS, and press
<OK>.

The upper panel shows a graphical respresentation of
the cloning strategy (see Figure 3-11).

3.8.5 To identify useful restriction enzymes, click on the
linear sequence (X98080) in the top panel and select
Cloning > Restriction digestion.

3.8.6In the next window (see “Restriction enzyme
analysis” on page 12), add all enzymes to the list in

order to see their cut sites by pressing the E""‘ button

(or select Enzyme > Add all).

140 160 180 200 220

o
WL

Figure 3-10. Curves representing the relative contribution of selected amino acids in a moving window.
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Construct Editor
File Edit cloning  Options

EEX

B QX v x §|fsee a
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cDs

beta-lactamase

L A

Figure 3-11. The Construct editor window.

3.8.7 Double-click on the yellow CDS feature in the
middle panel. You may have to use the scroll bar and

zoom out ( 'Cx ) to see the CDS feature.

The CDS feature is now displayed with a gray
background color in the middle panel (see Figure 3-12).

3.8.8 Select Map > Search sites close to selection

T

(outside) or press 4 b .

The Combinations window shows various combinations
of restriction ezymes which are ranked by how closely
they cut out the selected region.

3.8.9 Double-click on the first pair of enzymes, Ncol and
Sacl and close the Combinations window.

The fragments created by the Ncol and Sacl enzymes are
shown in the bottom panel (see Figure 3-12).

3.8.10 Close the Restriction Enzyme Mapping window.

3.8.11 In the Construct editor window, select the third
fragment from the list (length 765 bp) in the bottom

panel and click on -1~ torelease the fragment.

3.8.12 Click on the circular sequence (U25267) and select
Cloning > Restriction digestion.

3.8.13 Add all enzymes to the list in order to see their cut

sites by pressing the S+ button (or select Enzyme >
Add all).

3.8.14 Scroll down the list and double-click on Sacl to
add it to the fragment list in the bottom panel.

3.8.15 Close the Restriction Enzyme Mapping window.

3.8.16 In the Construct editor window, select the fragment
from the list (length 2979 bp) in the bottom panel and

clickon == to release the fragment.

3.8.17 First select the longer fragment (Sacl-Sacl-
fragment) and then select the shorter fragemnt (Sacl-
Ncol-fragment) using SHIFT-click.

3.8.18 Click on =*= to ligate the fragments together at

one end.

NOTE: If the fragments were selected in the opposite order,
the ligation would fail.

3.8.19 Select the ligation product in the top panel and

. . (11118
click four times on the m button to remove the

sticky ends.

+
3.820 Clickon % to perform a circular ligation.

3.8.21 Resize the image using the q , qr , and

LF FA

~ w buttons.
e Fat

3.8.22 Click on E to save the project, and then close

the Construct editor window.

3.8.23 Close the Demobase.
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Figure 3-12. Mapping restrictions enzymes on the sequence.
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Figure 3-13. A vector construction project.
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4.1 Comparative chromosome mapping

The comparative chromosome mapping functionality in
Kodon allows users to cluster whole chromosomes and
map homologous regions between pairs of
chromosomes.

Two types of comparative chromosome mapping can be
created: a first type based on the DNA sequences and a
second type which only uses the information present in
annotated CDS features mapped on the sequences.

411In the Kodon startup screen, select Bacterial
chromosomes and select <Open database>.

NOTE: The Bacterial chromosomes database is listed in the
startup screen only if you have enabled ‘Install Bacterial
Chromosome Database’ in the installation wizard.

4.1.2 In the Main window, select the following sequences
(CTRL + left-click): the 2 “Salmonella” sequences
(AE006468, AL513382), the “Shigella” sequence
(AE005674) and 3 “Escherichia” sequences (AE005174,
BA000007, U00096).

41.30Once these six sequences are selected in the
database, select Project > New DNA comparative

chromosome mapping or press @

414 Name the new project e.g. ‘Chromosome

clustering” and press <OK>.

NOTE: The creation of a CDS-based comparative chromosome
mapping project can be found in the manual.

Comparative Chromosome Mapping

* The Matrix view

The Comparative chromosome mapping window displays
the selected sequences as rows and columns of a matrix
representing all possible combinations of the pairwise
comparisons.

4.1.5 Call the search settings by pressing File > Matrix
and stretch calculation settings.

These settings will direct the calculation of the pairwise
comparisons.

4.1.6 For the current comparative chromosome mapping
project, the default values can be accepted. Press <OK>.

NOTE: More information about these parameters can be
found in the manual.

4.1.7 To start the calculation, press the “ button or

select File > Run calculation.

4.1.8 The button will change in a w button, and the

status bar indicates in red “Status: running”.

4191f a cell is fully calculated, it will be depicted in
green.

4.1.10 After calculation (this may take a couple of
minutes), the status bar indicates: “Status: finished”,
two new tabs appear and two new buttons. The cells in
the matrix display an identity score ranging from 0-
100% (see Figure 4-1).

finished ‘Extending loci ... 99%

EIADDDDDIIr

EIADDDDD? EIADDDDD?
AEODS1T4 AEODS1T4  AEODS1T74
AL513382
AEODG4ES AEODB46S  AEODG46S
AEODSET4 AEODSET4  AEODSET4

AEOD0D5174
AL513382
AEODG468
AE0D056T4

Fil=  Matrix

S e oA | @

[ atix ”ﬁ potpiot  |[[E cel

‘Status: Accession | ldentification | Organism ‘Description

Eschetichia cali K12
Escherichia coli 0157:HY
Escherichia cali 0187:HT ED... Escherichia coli 0167:HY EDLY33, complete genome.
ALS13382 STYPHCT18  Salmonella enterica subsp. e... Salmaonella enterica seravar Typhi {Salmonella typhi) strai...
Salmonella typhimurium LT2  Salmaonella typhimurium LT2, complete genaome.

Shigella flexneri 2a str. 301

a coli K-12 MG1655 complete genome.
Eschenchla cali 0157 HY substrain RIMD 05095952, compl...

Shigella flexneri 2a str. 301 complete genome.

<| I

‘Calculation status: 100.00% |

Figure 4-1. The Comparative Chromosome Mapping window: Matrix view.
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Comparative Chromosome Mapping
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Escherichia coli 0157:H7
Escherichia coli 0157:H7 ED...
Escherichia coli K12

Shigella flexneri 2a str. 301

Figure 4-2. The Matrix view with a clustering of the sequences.

4.1.11 Select Matrix > Clustering settings. You can
cluster the entries based on Neighbor joining or
UPGMA.

4.1.12 Leave UPGMA enabled and press <OK>.

4.1.13 Select the 55 button or select Matrix >

Calculate clustering to cluster the sequences based on
their pairwise identity scores (see Figure 4-2).

e The Dot plot view

4.1.14 Select the menu item Matrix > Show dot plots or
press the Dot plot tab.

Each cell is shown as a dot plot. Blue dots represent
stretches of homology between both sequences in the

File  Matrix

direct orientation, whereas red dots represent stretches
of homology with one sequence inverted.

4.1.15 Select a dot plot. The organism information and
the keys are indicated on the status bar (see Figure 4-3).

4.1.16 Use the zoom scroller at the left side to zoom in or
out.

4.1.17 Select File > Stretch import settings and set the
‘Minimal stretch identity’ to 70% and press <OK>.

Only stretches with a minimal identity score of 70% are
now plotted.

¢ The Cell view

4.1.18 Select a cell in the Dot plot view (e.g. Escherichia
vs. Salmonella) and press the Cell tab.

Comparative Chromosome Mapping D )

E hatriz u Dot plot

‘Extending loci .. 99%

E=

‘Calculation status: 100.00% |

Figure 4-3. The Dot plot view in a comparative chromosome mapping project.
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Comparative Chromosome Mapping
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Figure 4-4. The Cell view: detailed dot plot view.

The upper left panel of the Cell view displays the dot
plot of the two sequence entries and the upper right
panel lists all stretches of homology found between the
two sequences. The lower panel presents the sequence
alignment view (see Figure 4-4).

4.1.19 Click with the mouse pointer on a spot within the
dot plot. A red X-Y cross indicates the current position
selected. The sequence corresponding to the spot is
selected (gray) in the lower panel. The list scrolls to the
corresponding item within the list (see Figure 4-4).

4.1.20 Use the zoom scroller to zoom in (and out).
If regions of discontinuous parellelism occur, one can try
to link the individual stretches into one block. Such

blocks are called “superstretches’.

4.1.21 Superstretches are mapped by pressing the

=]
the list is updated.

button. Superstretches are mapped in green and

4.1.22 Press the
the dot plot and the sequence.

button to map the stretches on

NOTE: More settings are available and can be found in the
manual.

4.1.23 Select the Matrix tab again. In the next section, we
are going to align the chromosomes.

4.2 Chromosome alignment

4.2.1 After having selected the Matrix view, select the
entry U00096 (E.coli genome).

4.2.2 Select File > Superstretch calculation settings and
press the <Defaults> button. Check Overwrite gaps
within superstretches and set the number to 500 bp.
Press <OK>.

4.2.3 Select File > Multiple alignment project > Run
calculation.

Once the calculations are finished, the Chromosome
alignment window appears (see Figure 4-5).

4.2.4 Select File > Save as or press E , name the
alignment e.g. ‘Multiple alignment” and press <OK>.

The upper panel, the Alignment overview panel, shows
the guiding sequence (‘template’) and the other
sequences (‘queries’) that are aligned against the
guiding sequence.

The left column of the alignment contains the accessions
and the overall identity score (between brackets) of the
query sequences against the template. Blue blocks
represent direct homology, whereas red blocks indicate
inverted homology.

4.2.5 Use the zoom scroller at the left side to zoom in and
out.
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Chromosome Alignment:

File Alignments Mutations Options
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Figure 4-5. The Chromosome Alignment window.

In the Alignment detail panel (lower window panel),
the multiple alignment is shown into more detail.

4.2.6 Make a selection (click and drag), or change cursor
position in the overview panel. The selection and cursor
position in the detail panel is updated.

4.2.7 Press the ﬁ button or select Alignments >
Find.

4.2.8 Select the Subsequence tab, leave all entries
selected, enter the sequence ‘gatgaatgatgg’ and press
<Find>.

The Sequence tab with the results of the search is shown
in the Chromosome Alignment window (see Figure 4-6).

The orientation of the match is indicated with an arrow
(red: inverted; green: original). The last column indicates
if the match found on the target sequence is present on
the alignment (green diamond) or not (red diamond).

% Sequence x]
v Fosition on entry ‘Position on alighment
z = 4004476 AL513382
3 = G22684 AEOOG4ES
4 4 3844331 AEOOG4ES
5 = 405853 ALS13382 3674379
6 4= 3784873 AEOOG4ES 3674379
7 4= 3730079 1aoogs 3730073

4.2.9 Press the ﬁ button again or select Alignments
> Find.

4.2.10 Select the Features tab. Leave all entries selected,
select CDS, and search for the text ‘kinase” (see Figure 4-
7). Press <Find>.

&

Find

Pusitiuni Subsequence Features ]

Ertries to be searched

Features ko be searched
-10_signal

>

misc_feature

rEp_origin
repeat_region

I

Text to be searched l kinass]

|

Figure 4-7. The Find dialog box.

FPresence on alignment

gatéaatéatéé
gatgaatgatgd
gatgaatgatgg
gatgaatgatgg
gatgaatgatgd
gatgaatgatgq
gatgaatgatgg
gatgaatgatgg
gatgaatgatgg
gatgaatgatgg
gatgaatgatgd
gatgaatgatgq

¢ ¢ ¢ ¢ ¢ @

Figure 4-6. The results of the sequence search function.
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Figure 4-8. The results of the features search function.

The Features tab with the results of the search is shown
in the Chromosome Alignment window (see Figure 4-8).

4.2.11 Click on the ... | button next to the header fields
in the Features tab and select */ product=" from the list.

A new column appears, showing the product names for
the CDS. All the CDS listed are kinases (see Figure 4-8).

4212 Call the dot plot view by pressing the u
button or select Options > Show dot plot.
Details about the alignment of the selected query

sequence (Y-axis) against the template sequence (X-axis)
are shown.

In a next step, we are going to look for mutations in the
sequences.

4.2.13 Select Mutations > Calculations > Settings.

4214 Make sure that Silent, Missense and Indel
mutations are selected and press the <OK> button.

4.2.15 Select Mutations > Calculations > Run.

The progress status is indicated in the statusbar at the
bottom of the window. The results of the mutation

search function are listed in the Mutations panel (see
Figure 4-9).

The Position gives the alignment position of the
mutation, the Mutation states the mutation type, the
DNA change gives the nucleotide change (template -
query) and the Amino acid change gives the change at
translation level, where applicable.

4.2.16 Select a mutation from the list. The alignment
detail view scrolls to the mutation location.

4.2.17 Press the % button to switch to text mode (see

Figure 4-10). All mutations are shown in color (red:
silent mutations, blue: missense mutations, green: indel
mutations).

4.2.18 Press the " button to switch back to the

graphical view.

4.2.19 Select the T button to find the next mutation

downstream the current cursor position.

4.2.20 Select the ? button to jump to the next

mutation upstream the current cursor position.

== Mutations x]
7 Position | Mutation Entry DiMAchange | Amino acid cha.| Gap

49 1452 silent AEONE468 g = a AI

0 153 silent ALS13382 e + g

51 153 silent AEDDE468 o —+ g

52 161 silent ALA13382 g = a

53 161 silent AEODE468 g > a

&4 170 silent ALA13382 t = g

&5 170 silent AEODE468 t = g

56 194 misgense ALS13382 a = o E =+ N

&7 194 misgense AEOOE462 a = o E =+ N

53 200 silent ALA13382 t = o -
| N

Figure 4-9. The results of the mutation search function.
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Chromosome Alignment:

File Alignments Mutations Options
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Figure 4-10. The Alignment detail view in text mode.

4.2.21 Save the Chromosome Alignment window and close
it. Close the Comparative Chromosome Mapping window.

4.3 Genome annotation

In Kodon, one can annotate coding regions (CDS
features) on sequences. The annotation is performed
through comparison with existing annotated sequences
and/or homology searches over the internet (EMBL/
GENBANK).

4.3.1 In the Main window of the Bacterial chromosomes
database, make sure that no entries are selected by
pressing F4.

4.3.2 Select the entry *_U00096" (CTRL + left-click) and
press |£|

4.3.3 In the next window, select the list ‘Annotation’ to
serve as template entries and press <OK>.

NOTE: The template entries can be a list of entries selected
from the database or resulting from a query performed on
external entry data files.

434 1In the Annotation window, select File > Open
reading frame settings.

4.3.5 Check the option ‘Consider only open reading
frames with initiation codon and uncheck the other two
options. Press <OK> twice.

4.3.6 Select File > Search settings. Make sure that the
word size is set to 4 amino acids. The default values can
be accepted for the other options. Press <OK>.

The third set of options concern the evaluation and
annotation of the query coding regions.

4.3.7 Select File > Annotation settings. Leave all settings
unaltered and press <OK>.

4.3.8 Press the » button to start the calculations. The

button will change in a B¢ button.

4.3.9 After calculations, information fields appear for
each protein coding sequence in the overview panel (see
Figure 4-11).

4.3.10 Select a field. The field changes into a pop up
chart (see Figure 4-11).

Hits are listed according to their identification score
(red: ~100% identification score, green ~50%). Next to
the color code, the product description of the template
feature is shown, together with the identity score and
the accession code of the template sequence.

4.3.11 Select one of the hits in the pop up chart. The
query and template sequence are plotted at the bottom
of the window, with the color of the blocks
corresponding to the identification color of the hit (see
Figure 4-11).

4.3.12 Select the menu item File > Identification details
or press E .

The identity score matrix and dendrogram of the
template protein sequences that produced a hit with the



Chapter 4 - Chromosome Mapping

35

rH H——1H
R I B —1H b
I

1420 1 R S ¢ -
At L HH I HH A HE—H
IHHHHHEH—HHH il Il IHH= iR ————h HiH—————H h Db
L

.ﬂnnotalion

File Feature Options

= % ¢ El= s EEE

® i P

1| HiH - i
e 1B i I
I AR H]HH ] S S SIS W

]
U Bl Dkl B s R R b R R H i
i b HH——— ] B H R R
b Il - H R B kb B e ) Bl

gy -
B8 1 B 1
8 —— [ ——

B R By BEOBE— i |

11— 1SS
i HHHIHHH B THE ]SS AR

|probabl... 3cetolacta... ac.

| put...
| put...|

ined by Kodon |8aC ort, conserved hypothetical protein |putative transport protein I
1 #c... orf, conserved hypothetical protein (39.2) ...7 putative transport protein (33.0) | AED0S674 | proba... § acetalact
| tra... putative DedA family membrane pratein (... | proton efflux pump (50.5) | AEI08468 putati... | valine se
| | putative transport (42.1) | AEDD5674 trans... | acetolact
| conserved hypathetical protein (31.3) | AEND... | vl g3
acetohyd..|
acemlact...|
acetolact | penicilin _.|
G (39.... |
| acetolact...
| acstolaet...|
14 polymera.... | Lrib... | Larabin... | L-rbulokinase |pu...|putative _ithiami..putative transport pr... lis... [3-i [2-isopropylmalate synthase
TN A polymer. | 1 L-arabi... § Lribulokinase (89.3) | A © . putativ... (thia.. | putative transport p. I ase
1HA polymer. - Lori | Lribulokinass (30230 | A | | putativ__ thia | putative periplasmi | Z-isopropylmalate synthase (32.3) | AEI0G4GA
N polymer. .| Lii | thiamin..| thia... | putative dipeptideds Zisopropylmalate syrthase (56.0) | AEINZE52
| Aa T, unknow...| Thp... Leurs (55.3) | AEDD4430

#isopropylmalate synthase (43.2) | AED0S0EE
% isopropylmalate synthaze (41 2) | AED03842

HA polymera. L-arabino... Lonbulokin... thiami. is...

ansport protein

i ) ). Garabinn )

N oy, }Cibilose-5-ph... {;bulskina

Hisop.. Zisopripyl.

. transerip... ...yabC..... septum for...UOP-N-... D-alani..

® [ 7y

|-Status: finished

| Quer sequence: _Unooge

| Annotated sequence: ho entry defined

Figure 4-11. The Annotation window.

query coding sequence (in blue) are shown in the new
window (see Figure 4-12).

NOTE: Hits with identity scores below the annotation
threshold may be included in the Details window.

4.3.13 Close the Details window.

4.3.14 In the Annotation window, select u to view
the dot plot of the selected hit.
The dot plot shows all stretches of homology between

the query coding sequence and the currently selected
template sequence. This allows a fast interpretation of

DETAILS

Makrix

the significance of the homology stretches between the
two protein sequences.

4.3.15 Click on a defined stretch within the dot plot. The
corresponding sequence alignment is shown in the
window below the dot plot.

4.3.16 Close the Dot plot window.

4317 In the Annotation window, select File > Save
annotated sequence as. Name the annotation project e.g.
“E.coli” and press <OK>.

4.3.18 Close the Annotation window.

NOTE: Screening of features against local databases or public
databases can be found in the manual.

AL AL
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Figure 4-12. Detailed comparison of a single annotated CDS.
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