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GENERAL INFORMATION

System Overview

Dover Analyzer is a wizard like application that takes collections of databases annotated
in FASTA format and guides the user through a few steps to compute the overlap,



diversity and non-redundant sets of peptide sequences. It is implemented in Java to
achieve platform independence and has been designed initially to analyze the publicly
available antimicrobial peptide databases. However, additional analysis can be done by
simply adding new databases or replacing the existing ones.

System requirements
e Hardware

- Memory (RAM): 4 GB or above.

- Processors: We recommend a multi-core processor due to the fact that
the software has been implemented to enable parallel processing of
computationally intensive tasks.

- Hard Disk: a minimum of 130 MB of free space is required for the
output files with the computed results.

e Software

- Java(TM) 7 Runtime Environment or superior version on the target

system.

Downloading the program

Dover Analyzer is available for download at http://mobiosd-hub.com/doverAnalyzer. It
is provided as one zip file and all that is to be done is to download and unzip this file
into a directory (<destiny-directory>) located in the computer where the users intends to
run the program.

Running Dover Analyzer

Dover Analyzer must be run from a command line to allocate more memory than the
default. The amount of demanded memory depends on the size of loaded data to be
processed. Once the command window has been opened, the command may be executed
as follows:

cd <destiny-directory>

java —Xmx4G -jar DoverAnalyzer.jar

First, you have to switch to the directory <destiny-directory> where the program Dover
Analyzer.jar is located, by using the change directory (cd) command. Once in the
<destiny-directory>, the user may run the java program by passing some arguments,
after a hyphen (-), to the java virtual machine. The first option Xmx4G allows the use of
4GB of RAM as the maximum allowable memory. This amount of memory should be
increased when an out of memory error is thrown upon adding more databases for
analysis. The second option jar is to specify the program to run. There must be a blank
character between the option named jar and its value DoverAnalyzer.jar.

Windows users can start the program with 4 GB of main memory assigned by double
clicking on the Run-4GB.bat file. In the same way GNU Linux users may run the Run-
4GB.sh file. These files are inside the downloadable zip archive.

User Access Levels
Dover Analyzer program is free of charge and can be used by everyone. The source
code is available upon request to the authors.


http://mobiosd-hub.com/doverAnalyzer

Getting started

This section explains how to use the Dover Analyzer program through the wizard and
the results explorer window of the application. When the program is run, a loading
splash screen is shown while the databases are being loaded. Once the application is
ready; the user is prompted to start the analysis from scratch or using previously
computed results. The analysis from scratch initializes the wizard while the other option
for analysis displays a file chooser to select the directory whose content are the
computed results. If the selected directory contains some computed results then the
result explorer window will be displayed.

Dover, Analyzer @

N Start analysis from:

I
scratch
computed results
Dover Analyzer wizard

The Dover Analyzer wizard is visible if the “Start analysis from scratch” option is
selected. A wizard page is comprised of 1) the title “Dover Analyzer: Step <no. of step>
of <total of steps>" in the windows title bar, 2) a description text of the step in bold
font, 3) the content area of the page between two separator lines to capture the user
requirements and 4) the footer navigation. The footer navigation is static while the other
parts of the page vary depending on the step. The “<Prev” button goes back and the
“Next>" button will take the user to the next page if the content items on the current
page are valid. The “Finish” button is available in the last step after the computations
are made and the “Close” button is always available to close the wizard application. The
following subsections show the wizard pages and what may be done, step-by-step.

Input options

In the first step the user may select or deselect the databases to analyze. These databases
are embedded into the application but in addition one may add the entire set, which is
comprised of all entries of the selected databases, or a new database from a FASTA file.
The additional databases are used only for the current analysis. If one wishes to include
a new database permanently, this has to be done manually by adding the FASTA file
into the “db” folder located in the same <destiny-directory> where the
DoverAnalyzer.jar file is. Note that the name of the FASTA file corresponds with the
name of the database in the “db” directory.



Step 1 of 5

Input opfjons 2
Adding new database

0 I_J) The overall dataset of selected datahase

) Fram FASTAfile: Browse
Marme: Add
Databases @
Selected: Unselected:
AldPer A =
AMSDh
APD =&
Bactibase
Bagel_| =
Bagel_ll
Bagel_ll ==
CAMP_Patent
CAMP_Structure
CAMP_Validated
DADP \d
Total of databases: 22 Total of databases: 0

Cﬂ) < Pray S Finish Close

Windows Title: “Dover Analyzer: Step <no. of step> of <total of steps>".
A description text of the step.

The content area of the page between two separator lines.

The footer navigation.

APwnhE

Output options

In the second step the user specifies an output directory and a criterion of comparison.
There are two criteria to compare the entries in databases: 1) Identical string comparison
of sequences or 2) Pairwise sequence identity above a given threshold. If the second
option is chosen, then configurations may be carried out to set the sequence alignment
type, the scoring matrix and the pairwise sequence identity definition.



M bover Analyzer: Step 2 of 5 glilf@

Dutput options

Cutput directary: Browse

Analysis by
[V Identical string comparison of sequences

[¥] Pairwise sequence identity ahave a thrashald

Alignment type: |Need|eman-\-’\runsch 'J
Substitution matrix | Elosum 62 by Henikoff & Henikof "]
Sequence identity: |IdentitiesICDIumns TJ

= Prev Mext = Finish Close

Output options for the identical string comparison of sequences

If the “Identical string comparison of sequences” was selected in the step 2, then the
wizard page in the step 3 displays the output options for this criterion. With this type of
comparison, the analysis for non-duplicate sequences, Venn diagram, identical or
extended overlap and data sets without duplication of sequences could be computed.
The identical overlap illustrates the sequences shared between two data sets while the

extended overlap shows the sequences stored exclusively in a given number of
databases.

M over Analyzer: Step 3 of 5

Dutput options for the identical string comparison of ]

@ Mon-duplication analysis

] overlap analysis
|| venn diagram
(] Identical overlan
V] Extended overlap

[¥] Man-redundant sequence database (without duplication)

= Prayv et = Finish Close




Customize Venn diagram

If the “Venn diagram” option was selected in the previous step, then this diagram may
be customized in the following wizard page. Clicking the Add or Del button allows the

user to specify the databases for the different sets.
modified as well.

Dutput options for the pairwise e identity above a threshold

The label for each set may be

M Dover Analyzer: Step 4 of 5 QIE\@I

@ Frequency analysis of the pairwise sequence identity

@ Cwerlap and diversity analysis
] similarity averlap

Identity threshold from: 0.5 B to: 09 B with step: 0.1 B

V] Diversity
Identity threshold from: 0 B to: 1 B with step: | 0.08 B

@ kon-redundant sequence datahase fwithoutthe neighbars of the cluster representatives)

Identity threshold from: 0.5 ij ta: 049 ij with step: 01 ij

= Prev Mext =

Close

Output options for the pairwise sequence id

entity above a threshold

If the “Pairwise sequence identity above a threshold” was selected in the step 2, then the
wizard page in this step displays the output options for this criterion. Within this
criterion, the analysis for the frequency of pairwise sequence identity, similarity
overlap, diversity ratio and non-redundant sequence database could be computed. Note
that the identity threshold may be configured to change from a low to a high value,

using a given step size.



M over Analyzer: Step 5 of 6

Dutput options for the pairwise e identity above a threshold

[2] Frequency analysis ofthe painvize sequence identity

V] overlap and diversity analysis

(] sirnilarity overlap

Identity threshold from: 045 B to: 049 E with step: 01 B

(] Diversity

|dentity threshold from: 1] B to: 1 E with step: 0.05 B
[2] MNaon-redundant sequence database {without the neighbars ofthe cluster representatives)

Identity threshold from D.SE to: D.QE with step: 0.1 E

= Prev Next = Finish Close

Computing the output results

Finally, the “Start” button will compute the results according to the specifications in
previous steps. The logging info area will display messages about the running process
and the progress bar indicates the percentage of task completion. When the task is
completed the Finish button is activated and the user may click on it to open the result
explorer window or close the application.

M pover Analyzer: Step 6 of 6

Computing output results

Frogress:
Start
[ 0%

Logging info:

= Prey Mext = Finish Close




Dover Analyzer results explorer window

The result explorer window may be opened either from the initial dialog box by
selecting “Start analysis from computed results” or via the “Finish” button of the last
step of the wizard. This window is comprised of 1) the title, which is of the form
“Dover Analyzer — Result Explorer (<path_of the_folder>)” to visualize the path of the
folder that contains the computed results, 2) the tool bar and 3) the tab panel where the
data and chart are shown.

M pover Analyzer, - Result Explorer, (D:\DoverAnalyzerlout)

Computed results: [Nnn-&plicate
Data | Chart ‘ 3\
(5] SN—

Database | Total | Mon-duplicate | Percent

Amper 4958 4948 §5.95 A
AMSDh 893 858 96.08 I
AFD 2329 2291 98.37

Bactihase 220 207 §4.08

Bagel_| 158 154 ar.47

Bagel_ll 228 M7 95.18

Bagel_lll 493 T T6.34

CAMP_Pa.. 1716 1675 97.61

CAMP_Str.. B82 496 273

CAMP_va.. 2602 24498 96.00

DADP 2571 2460 95.68

DAMPD 1232 11499 97.32

Defansineg 536 a07 44 549

HIFdh 981 a87 90.42

LAMP_Ex.. 3181 31490 99.97

LAMP_Pat.. 1481 14491 100.00

FenBase 28 28 100.00

Peptaibol 36 198 G2.66

PhytAMP 273 272 99.63 L/
RAPD 1749 122 G816 .
L1miD st 2ATFAT ]~ | nEAn

1. Title: “Dover Analyzer — Result Explorer (<path_of_the_folder>)”
2. Tool bar
3. Tab panel

Tool bar

A tool bar shows from left to right the options to explore the computed results and the
buttons to display the wizard for new computations, open another folder with computed
results and save data as comma separated values (CSV) file or chart as PNG file.

|Cnmputed results: |_Diversit\,f ratio TJ &4\ Mew ‘= Open |# Save as png... —|

For each computed result selected in the toolbar, the main content area of the window
will change to present, in most cases, a tab-panel with two tabs: Data and Chart.

Tab panel: Non-duplicate

The Data tab displays the number and percentage of non-duplicate sequences for each
database. Also the non-duplicate sequences for a particular database can be exported by
right clicking on a cell of the Non-duplicate column.



Data | Chart

(5]

Database | Total | Mon-duplicate | Percent |
Armper 338 348 9595
AMSDh 893 858 Save data as FASTA 96.08
AFD 2329 22491 Save data as C5V 98.37
EBactibase 220 207 94.09
Eagel_| 158 154 97.47
Eagel_ll 228 217 9518
Eagel_lll 93 71 TE.34
CAMP_Pa.. 17186 1675 97.61
CAMP_Str.. 682 496 173
CAMP _Va.. 2802 24498 96.00
DADP 2571 2460 95 68
DAMPD 1232 11499 97.32
Cefensins 536 a0v 94.59
HIFdb 981 887 90.42
LAMP_Ex.. 3191 31490 9997
LAMP_Pat.. 1491 1491 100.00
PenBase 28 28 100.00
Peptaibal B 198 B2 GG
PhytaAMP 273 272 4963
RAPD 174 122 B8.16
UniProtikh 2717 2611 496.10
YADAMP 2525 2525 100.00
COverall 259449 11374 43.83

The Chart tab shows in a bar graph the percentage of non-duplicate sequences for each
database.

Data | Chart
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Tab panel: Venn diagram
The Chart tab displays the Venn diagram and the user may save the intersected
sequences by right clicking on the numbers.



Chart

Save data as FASTA
Save data as CBY

General Specific v

< > |

Tab panel: Identical Overlap

The Data tab displays the number and percentage of sequences in a row database for
which there is an identical sequence in a column database. The overlap sequences can
be exported by right clicking on a non-empty cell. For the number option this table is
symmetric and only the lower triangular part is used.

Data | Chart

\ Arnper | AMSDh | APD Bactibase | Bagel_l Bagel_ll Bagel_lIl
Amper 943 A
AMEDh 506 858
APD 300 291 2291
Eactibase 0 1] g5 207
Bagel_| i i 12 3 154
Bagal_ll 0 i 7 40 2 7
Bagel_ll 0 i i fi i i 71
CAMP _Pa.. 70 T2 2] 0 i 1 0
CAMP_Str.. 15 23 124 17 1 4 1
CAMP_Va.. 282 288 1776 ag 11 31 0
DADP 277 166 443 i i i i
DIAMPD 4898 394 383 30 27 43 3
Defensing 178 162 46 1] 1] 1] 1]
HIPdb a 10 33 1 i i 0
LAMP_Ex.. 510 526 1760 158 11 4 i
LAMP_Pat 73 32 a7 n i i n
FenBase 20 5 1 i i i i
Feptaibal a 1] 1] a i} 1] a v
ELS J Y>| |

The Chart tab shows the percentages of the row database included in the column
database.



Data | Chart

Percentage of identical sequences shared between two data sets
- 100

Tab panel: Extended overlap
The Data tab displays the number and percentage of sequences which are stored
exclusively in a given number of databases.

Data | Chart
Option: | Mumber x| @

i |2 |3 |4 |8 |e |7 |8 |°
Amper 1} a0 a2 130 144 125 10 52 EL)
AMEDh L} 50 128 95 92 144 12 52 66
AFD o 139 338 292 GTE 334 147 142 EE]
Bactibase 0 " a7 34 19 44 3 12 B
Bagel_| i} a1 26 25 2 3 5 2
Bagel_ll i} 125 17 34 8 15 4 7 B
Bagel_lIl o a7 12 1 1 [t} o o [t}
CAMP_Pa.. 0 122 1382 4B 22 16 15 14 2
CAMP_Str.. 0 323 1w 3 4 4 29 15 3
CAMP_Va o 189 248 423 7or 375 158 158 115
DADP i} 1620 200 113 5 185 58 a2 55
DAMPD i} 30 242 17 125 107 138 151 108
Defensing 0 1 118 65 30 50 49 22 13
HiPdb L} 240 2 10 3 10 B 7 3
LAMP_Ex.. 0 219 594 462 749 451 208 163 M3
LAMP_Pat. 0 a 1381 39 17 13 13 " 1
PenBase 0 7 0 16 o 0 2 2 0
Peptaibol i} 198 i} i} [i} i} i} [i} i}
PhytAMP o 7 121 43 35 25 14 14 5
RAPD L} 7 45 B 10 9 25 9 3
UniProtkh 0 953 430 305 180 181 169 155 12
TADAMP i} 362 138 375 [i1:2] 382 179 160 118
Overall i} 5571 2788 439 ann 504 244 176 115
EAS o

The Chart tab illustrates the percentage of the row database that is stored exclusively in
a given number of databases.

Data | Chart

Percentage of sequences which are stored exclusively in a given number of databases
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P Patent | ]
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Tab panel: Non-redundant sequence database

For each specified database and threshold, a set of non-redundant sequences may be

saved either in FASTA or CSV file formats.

Dataset: | AM3DY \v| Threshoi: (050 ¥| Format (8 fasta () csv

>AMP_S65| AM3Dh| TRFE_CHICK|CVOTRANSFERRIN PRECURSOR (CONALEUMIN)
MELILCTVLALGI AAVCFALPPESVIRNCTISSPEEEKCHNNLEDL TOOERIZLTCVQEAT
TLDCIKAIANNEADAISLDGGOAFEAGLAPYELEP IAAEVYEHTEGSTTIYTYAVAVVEEG
TEFTWVNDLOGETS CHTGLGRIAGUNIP IGTLLHRGAIEVEGIESGSVE QAVAKFFSASCY
PGATIEQKLCROCKGDPETEC ARNAPYSGYSGAFHCLED GEGDVAFVEHTTVNENAP D QK
DEYELLCLDGSROPVDNYETCHTARV AAHAVVARDDNEVED IWSF LAKAQSDFGVDTESD
FHLFGPPGEEDPVLEDLLFEDSATNLERVPSLMDSQLYLGFEY VS AIQSHREDQOLTPSPR
ENRIQWCAVGEDEKSKCDRUSVVESNGDVWECTYVVDETEDC ITKINEGEAD AV ALD GGLVYT
AGVCGLYVPVMAERYDDESQUSKTDERPASYF AVAVARKD ZNVINWNNLEGEKZCHTAVGRT
AGTIPMGLIHNRETGTCNF DEYFSEGCAPGSPPNSRLCOLCOGSGGIFPEECVASSHEEY
FGYTGALRCLVEKEGDVAF IQHS TVEENTGGENEADWAFNLONDDFELL CTD GREANVHD T
RECHNLAEVPTHAVVVREPEEANKIRDLLERQEKRFGVNGSERSEFMNFEZONEDLLFEDLT
KCLFEVREGTTYEEFLGDEFYTVISSLETCNPSDILOQNCSFLEGE

>AMP_ 10| AMSDb | ABPP_RIPCL| ANTIBEACTERIAL PEPTIDE PRECURSOR (PUTATIVE):
MREPRVIHLACYIAYIVAVELGDEPVYLPRPTPPRPIHPRLAREVGNELEGOGLIPLIEL
ELLPEVRERRESPVDEGGYLPRPTPPRPVYRSRRDASLESELSPLOVAEVLPEVRERRSFV
DEGGYLPRPTPPRPVYRSRRDASLESELSPLSEAEVLPEVRERRSPVDEGGYLPRPTFPR
PUYYRSRRV A LESELSPLSEAEVLPEVRERRSIPVDEGGYLPRPTPPRPVYRSRRDASLES
EL3PL3EEEVLPEVRERGIPVDEGGYLPRPTPPRPVYRSRRDASLESELSPLSVAEDLPE
VREERRSPVDEGGYLPRPTPPRPVYRSRRDASLESELSPLIEAEVLPEVRERRSPVDEGGYT
LPFRPTPPRPVYRSRRD ASLESELSPLSELEVLPEVREERRSPVDEGGYLFPRF TPPRPVYRS
RRDASLESELSPLEEAEVLPEVRERREPVDKGGYLPRPTPPRPVYRZREDAZLEZELEPL
SELEVLPEVRERRSPVDEGGYLPRPTPFRPVYRSRRDATLESELSPSSELEVLPEVRERR
SPVDEGGYLPRPTPPRPVYRIRRDASLESELSPLSEAEVLPEVRERRSPVLEGGYLPRFT
PPRPVYRSRRDASLEZELSPLIELAEGLPEVRERRSPGGOGGYLPRPTPRTPLCRIRRD AN
LDAEQIPVSEGVVLPEVE

>AMP_ S80|AM3DhL|VIC1Z MACIN|VICILIN PRECURZOR (MIAMPZ), PLANT
MAINTANLCALLFLLALFLLATTVILAESEFDROEYEECKROQCMOLETIGONRRCVIQCD

ANTIMICROEIAL FPROTEIN -
A

{ALLERGEN GAL D 3j cGJj

INSECT DEFEMNCE PR

oL J

Tab panel: Pairwise sequence identity

T

The Data tab displays for each database and number of bins the intervals and frequency
of the pairwise sequence identity values. The pair of sequences for which the identity
value falls in an interval can be exported by right clicking on a cell of the “Frequency”
column. In the FASTA format the pair of sequences are stored one after the other.

Dataset: | ARD

¥| Bin: [10 |¥]

Data | Chart

5]

Interval Freguency
[0.00-010y 8817a7
[0.10-0.207 1303054
[0.20-0.307 358469
[0.30-0.40) 49213
[0.40- 0507 14242
[0.50-0.60) T426
[0.60-0.70% 4085
[0.FD-0.80) 2458
[0.80- 0907 1590
[0.90-1.00) 891

The Chart tab shows the histogram of the pairwise sequence identities for each database
and number of bins. The start (x-low) and end value (x-high) of the visible range of X
axis may be modified to zoom in a portion of the figure.



Dataset |AMPer iv] Ein (10 |7

Data [ Ghart

sow ([30-040 |v] xHioh [10.80-1.00) ¥

Histogram of the pairwise sequence identity
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Pairwise sequence identity

Tab panel: Similarity Overlap

This type of analysis shows the number and percentage of sequences in a row database
for which there is, at least, one similar sequence in the column database. The Data and
Chart sections are analogous to the identical overlap. In the same way the user may save

the sequences by right clicking on a cell.

Tab panel: Clusters and Diversity

The Data tab displays the number of clusters and diversity ratio as a function of the
threshold. The clusters can be exported by right clicking on any cell of the “No. of

clusters” column.

Dataset, | Amper v
Data | Chart
(5]
Threshold | Mo, ofclusters | Diversity |
0.00 1 0.00
0.05 B 0.01
0.10 g 0.01
0.15 27 0.03
0.20 63 0.07
0.25 112 01z
0.30 147 0.16
0.35 174 018
0.40 200 0.21
0.45 245 0.26
0.50 277 0.29
0.55 326 0.34
0.60 385 0.37
0.65 399 0.42
0.70 452 0.48
0.75 499 0.53
0.80 553 0.58
0.85 E15 0.65
0.490 E78 07z
0.495 Ta0 0.a3

1.00 948 1.00



The Chart tab shows the diversity ratio as a function of the identity threshold. Clicking
on the “All datasets” check box permits the inclusion of the rest of databases into this
graph.

Datazet | Armper v
Data | Chart

L | All datasets

Diversity ratio for each database
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a 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.3 1
identity threshold

Troubleshooting

Out of memory error

The java virtual machine handles the program’s memory and when an object does not fit
in the assigned memory space then the java.lang.OutOfMemoryError exception is
thrown. This error can occur at the moment of creating the pairwise sequence identity
matrix, if the user is working with a large amount of data. To solve this problem the
user needs to allocate enough memory by setting the parameter -Xmx#g even higher if
possible, where # is the amount of gigabytes of memory that one wishes to allocate. See
the “Running Dover Analyzer” section to see how to run the program with the —Xmx
option.
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