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Statement

1. Implementation. The softwares of the CUCKOO Workgroup are implemented in
JAVA (J2SE). Usually, both of online service and local stand-alone packages will be
provided.

2. Availability. Our softwares are freely available for academic researches. For
non-profit users, you can copy, distribute and use the softwares for your scientific
studies. Our softwares are not free for commercial usage.

3. GPS. Previously, we used the GPS to denote our Group-based Phosphorylation
Scoring algorithm. Currently, we are developing an integrated computational platform
for post-translational modifications (PTMs) of proteins. We re-denote the GPS as
Group-based Prediction Systems. This software is an indispensable part of GPS.

4. Usage. Our softwares are designed in an easy-to-use manner. Also, we invite you to
read the manual before using the softwares.

5. Updation. Our softwares will be updated routinely based on users’ suggestions and
advices. Thus, your feedback is greatly important for our future updation. Please do not
hesitate to contact with us if you have any concerns.

6. Citation. Usually, the latest published articles will be shown on the software
websites. We wish you could cite the article if the software has been helpful for your
work.

7. Acknowledgements. This work was supported by grants from the National Basic
Research Program (973 project) [2013CB933900, 2012CB911201]; National Natural
Science Foundation of China [31471252, 31171263]; Guangdong Natural Science
Funds for Distinguished Young Scholar [S20120011335]; Program of International
S&T Cooperation [2014DFB30020].
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Introduction

The graphical representation of biological sequences is fundamental for the
efficient interpretation of scientific achievements in the research of biochemistry and
molecular biology. Schematic diagram with biological sequences drawing in an
aesthetic and illustrative way is not only crucial for the publication of scientific works,
but also important for academic exchanges. Therefore, the drawing of biological
sequences is now becoming one of the essential skills for biology researchers.
Generally, the Microsoft PowerPoint, Adobe Illustrator and Photoshop are three
pieces of widely-used software that can assist the preparation of biological diagram.
However, due to the complexity, it will take quite some time to be familiar with their
operation. Besides, the scale of a schematic diagram generated by these tools is
usually approximate. When drawing with those tools, neither the locations of
functional domains nor the positions of functional sites can be precisely designated in
the biological sequences.

Early in 2009, our research group have developed a novel software called
Domain Graph 1.0 (DOG 1.0) for helping the presentation of protein functional
domain. Up to May, 2014, DOG 1.0 was cited by 62 published works and assisted
numerous researchers in preparing their research achievements. However, as DOG 1.0
was specifically designed for protein presentation, it may be inconvenient for
illustrating nucleotide diagram. Also, the nucleotide diagram drew by DOG 1.0 may
usually not satisfy the general style. Thus, development of a new software that not
only apply to protein domain graph preparation but also to nucleotide presentation
will be necessary for the community.

In this work, we present a brand new tool called IBS 1.0 for assisting
experimentalists in drawing high-quality schematic diagram of biological sequences.
With a dual-mode user interface, experimentalists are allowed to produce their own
schematic diagram for both protein and nucleotide sequences in a convenient manner.
To provide a drawing environment without restriction, abundant graphical elements,
such as polygon, bracket, curve and polyline, were available. Furthermore, drawing
under our professional renderers, the schematic diagrams will be generated in a more
aesthetic and concise appearance.
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Download & Installation

The IBS 1.0 software was implemented in JAVA 1.6 (J2SE 6.0), and could be installed
on three major Operating Systems (OS), including Windows, Linux/Unix or Mac OS
X systems. The local stand-alone packages of IBS 1.0 can be freely available at
http://dog.biocuckoo.org/software.php. We recommend that users could download the
latest release.

Please choose the proper package to download. After downloading, please
double-click on the software package to begin installation, following the user prompts
through the installation. The snapshots of the setup program for windows are shown
below:

@i Setup — IBS 1.0 M=
Welcome to the IBS 1.0 Setup Wizard

This will install IES 1.0 on your computer.

It 15 recommended that wou close all other
applications before continuing.

Click Mext to continue, or Cancel to exit Setup.

Mext | [ Cancel
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s Setup — IBS 1.0 =3
License Agreement *W‘l
Fleaze read the following important information before _-1.)1
continming. - : i

Please read the following License Agreement. Tou must accept the terms of
thiz agreement before continuming with the installation

IMPORTANT-READ CAREFULLY: This End-User Licenze Agreement ("EULA")
is a legal agreement between wou (either an individual or a single
legal entity) and The CUCKDD Workgroup, which cowers wour use of
Group—based Prediction System and related software components
("Software Product” or Group—baszed Prediction System).

[

A software license ("Software Product License”), issued only by The
CUCEDD Workgroup or its anthorized agents to a designated user may

@I accept the ag;reementé

{:}I do not accept the agreement

< Back ][ Mext > ] [ Cancel ]

@s Setup — IBS 1.0 ]
|

Select Destination Directory -tW'
Where should IES 1.0 be i1nstalled? _.1.)1
il

Select the folder where wou would like IES 1.0 to be installed, then
click Mext.

Destination directory

“Program Files'Group—based Prediction System'IBS | [ Browse. . .

Bequired disk space: 99.1 ME
Free disk space: T3, 222 ME

< Back ][ Mext > ] [ Cancel
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@s Setup — IBS 1.0 -_ E|f$_<|
Select Start Menu Folder W
Where should Setup place the program’ s shortcuts? _-1?1
L] x '—?

Select the Start Menu folder in which wou would like Setup to create the
program’ s shorteuts, then clicl Next.

Group—based Prediction Swstem'IES
D ]

Bt
R
EETHE
eI )
MirARTH

Microseft Office

B ERAE v

Ereate shorteuts for all users

3

DDnn’ t create a Start Memu folder

[ < Back ][ Mext > ] [ Cancel

Finally, please click on the Finish button to complete the setup program.

@#s Setup — IBS 1.0

B=1e3

Completing the IBS 1.0 Setup Wizard

Setup has finished installing IES 1.0 on wour
computer. The application may be launched by
selecting the installed icons.

Click Finizh to exit Setup.
':reate a desktop i1con

[#] Fun IES 1.0
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The IBS work environment

Startup Interface

In IBS 1.0, a dual-mode user interface was developed. After the initial startup of IBS
1.0, a selection dialog appears as below. Through this dialog, you can choose to work
in either protein mode or nucleotide mode.

Yorking NHode

X

Please choose a working mode

Protein Mode

RanBP2
\w@

Nucleotide Mode

Crystallized Fragment

] Is A .
Arm Body Arm

1323 1444 1448 ‘ 1525 1530 1576

Protein mode is activated.
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X

Yorking NHode

Please choose a working mode

Protein Mode

Nucleotide Mode

Crystallized Fragment

e

Arm Body Arm

1323 1444 1448 ‘ 1525 1530 1576

Nucleotide mode is activated

After choosing the working mode, IBS activates the work environment, including the
Canvas, Console panel, Component List, Shape toolbar and Menus. Also, there are
several protein and nucleotide examples included in the software. Randomly, two
schematic diagrams were selected as below:
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@s IBS 1.0 — C:vProgram FilesiGroup-based Prediction System\IBSidemoiproteini0l.=zml
File Edit Tools Mode Help

AQ~~-ATLL

‘Canvas : 800x600

DDX6

a5 29|ﬁ 4ﬁ|3
net | ] Lij_w
0/ b6t ¢+ % /Lo_% Ly .
) DDX6-N - DDX6-C ;
EDC3
1 74 192 22‘3 Zﬁlﬂ 508
LSm PDF YjeF_N

Fig.1A, Felix T et al. (2009) Mol Cell. 33(5):661-68.
[l Tl [Tl
Console

[4]

| Protein | | Domain | ‘ Site ‘ ‘ CutLine ‘ | Note | Zoom [100% [+ | [] Grayscale

Component List

=»Domain-3: D3
>>Domain-4: D4
>>Domain-5: D5
=>>Domain-6: D&
==>Domain-7: DT
=»Domain-8: D&
=>Domain-9: D9
*»Domain-10: D10
=>Domain-11: D11
=>Domain-12: 12
=>Domain-13: D13
>>Domain-14: D14
>>Domain-15: D15
=>Domain-16: D16
=>Domain-17: D17
=>>Domain-18: D18
=>Note-19: T1
=>Note-20: T2
==Note-21: T3
>>Note-22: T4
>>Note-23: TS
=>Note-24: T6
=»Note-25: T7
>»Note-26: T8
=»Note-27: T9
=>Note-28: T10
==Note-29: T11
>>Nate_30: T12

4]

The instance for protein mode

BS 1.0 — C:\Program FilesiGroup-based Prediction SystemiIBSidemoinucleotidelD01.zmnl

File Edit Tools Mode Help

AQ~~-ANTLL

Canvas : 800x800

[v]

q
N
[+2]
i

& JmjC (1ZnF-CXXC 1PHD OFbox ILRR

G Liang, J He, Y Zhang - Nature Cell Biology 14,457- 466(2012)

[l 1 T
Console

| nucleotice || pomam || site || cutne || Note | zoom [80% [ ~]| []Grayscale

Component List
Nucleotide-1: N1
=>Domain-1: D1

>>Domain-3: D3
>>Domain-4: D4
=>Domain-5: D5
=>Domain-6: D6
=>Domain-7: D7
=>Note-8: T1
>>Note-9: T2
>>Marker-10: M1
=>Note-11: T3

=>Note-13: T4
>=>Marker-14: M3
>>Note-15: T5

>>Marker-17: M5
=>Note-18: T6
=>Note-19: T7
=>Line-20: L1
>>Note-21: T&
>>Note-22: T9
Nucleotide-2: N2

»>Domain-2: D2
>>Domain-3: D3
>>Domain-4: D4
=>Domain-5: D5
>>Domain-6: D6

[v]

L]

10
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The instance for nucleotide mode

Canvas

Display the graph of the current project.
You can use the keyboard UP/DOWN or mouse Wheel Up/Wheel Down to zoom
in/out the graph. You can also use the right-Click popup menu to adjust the graph.

Edit
Add 3
Duplicate

Delete

Move 4
Canvas Size

Zoom In

Zoom Out Diown
Fit Width

Save Project

Export Image

Console

This panel contains five option buttons for drawing protein or nucleotide domain
structures.

The console panel in protein mode

| ucieotige ||  Domain || site || cutine || Note | Zoom [100% [+ [] Grayscale

The console panel in nucleotide mode

| Protein | | Domain | | Site | | CutLine | | Mote | Zoom |100% | = | [ ]| Grayscale

1. Protein (or Nucleotide) button: Define the basic properties of the current protein
(or Nucleotide).

Domain button: Add a functional domain to the current protein (or Nucleotide).
Site button: Add short motif or functional site to the current protein (or
Nucleotide).

Cut Line button: add cut elements, add cut effect on protein (or nucleotide).

Note button: Add comments of the current protein (or nucleotide).

Zoom drop-down box: Select a zoom ratio for the canvas.

Grayscale checkbox: When selected, the image turn into a grayscale image.
Conversely, color image.

(AN

N oo oA

11
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Component List

List all the components of the current project, including protein, domain, site and note.
Different components could be marked in different colors and major properties.

You can use the Right-Click popup menu to edit, delete or insert a new component
before the selected component.

Edit

Duplicate

Delete

You can also double click a component to edit it.

The shape toolbar

The basic operational commands and commonly-used drawing elements are included
in the toolbar.

A AQ~~N\LrL
1. Undo 7J : Undo the last operation.

2. Redo (Y : Redo the previous operation.

3. Note A— : Add note.

4, MarkerQ: Draw polygon marker.

5. Bracket * :Draw square and braces bracket.

6. Straight Line -~ : Draw a straight line.

7. Curve f\ : Draw a curve with one control point.

L

8. Polyline with two knuckle point

T

: Draw a polyline with two knuckle points.

9. Bezier curve : Draw a Bezier curve with two control points.

12
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L

10. Polyline with one knuckle point : Draw a polyline with on knuckle point.

Menus

File Menu

File

New Project cCtrl-N
Open Project cul-c
Save Cirl-S
Save As.. Ctrl+Shift-S
Export Image cul-E
Exit Alt-F4

New project
Open a new and untitled IBS project.

Open project
Display a dialog box allowing you to open an existing IBS project file and display the
contents in a new canvas.

Save

Save the contents of the current project in XML format as a file in the current
directory or folder on the disk. If this is the first time that you are saving the file, you
must enter a file name. If the file has been saved before, the existing file name is used.

Caution: The Save command will overwrite any file with the same name that is in the
same directory or folder! If you do not want to do this, choose File -> Save As and
give the file a different name.

Save As...
Display a dialog box allowing you to save the contents of the current project in XML
format as a file, with a file name that you provide.

Export Image

13
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Export image in PNG, JPEG,TIFF or SVG format to a file on the disk.
Exit

Close the current project and exits the current IBS session. A dialog asks if you want
to save or abandon the changes, or cancel the command.

Edit menu

Edit menu in protein mode

Add Protein

Add Domain

Add Site

Add Cutline

Add Note

Add Bracket

Add Straight Line

Add Curve

Add Bezier Curve

Add Polyline with Two Knuckle Points
Add Polyline with One Knuckle Point

Canvas Size

Undo Ctrl-UJ

Redo Ctrl-E

Edit menu in nucleotide mode

Add Nucleotide

Add Domain

Add Site

Add Cutline

Add Note

Add Bracket

Add Straight Line

Add Curve

Add Betzier Curve

Add Polyline with Two Knuckle Points
Add Polyline with One Knuckle Point

Canvas Size

Undo Ctrl-U

Redo Cirl-E

14
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Add Protein
Add a new protein.

Add Nucleotide
Add a new nucleotide.

Add Domain
Add a functional domain to the current protein or nucleotide.

Add Site
Add short motif (usually<l5aa/bp) or functional site to the current protein or
nucleotide.

Add Note
Add name of the current protein or nucleotide.

Add Bracket
Add a bracket to the current protein or nucleotide sequence.

Add Straight Line

Add a straight line to the current protein or nucleotide sequence. By double-clicking
the element, the style of straight line can change to arrow, double arrow, scale arrow
or double-scale arrow.

Add Curve

Add a curve with one control point to the current protein or nucleotide sequence. By
double-clicking the element, the style of curve can be change to arrow, double arrow,
scale arrow or double-scale arrow.

Add Bezier Curve

Add a bezier curve with two control points to the current protein or nucleotide
sequence. By double-clicking the element, the style of Bezier curve can be change to
arrow, double arrow, scale arrow or double-scale arrow.

Add Polyline with Two Knuckle Points

Add a polyline curve with two control points to the current protein or nucleotide
sequence. By double-clicking the element, the style of polyline can be change to
arrow, double arrow, scale arrow or double-scale arrow.

Add Polyline with One Knuckle Point
Add a polyline curve with one knuckle point to the existing protein or Nucleotide
sequence. By double-clicking the element, the style of polyline can be change to

15
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arrow, double arrow, scale arrow or double-scale arrow.

Add Line
Add lines of 4 types: Line, Arrow, Double Arrow, Scale.

Canvas size
Set the size of current canvas.

Undo
Undo the last operation.

Redo
Redo the previous operation.

Tool menu

Tools
Demo
Batch Export Images

Image Format

Demo

We randomly re-drew domain graphs for 35 distinct proteins and several
nucleotides from four journals, including Cell, Nature Cell Biology (NCB), The
Journal of Cell Biology (JCB), Molecular Biology of the Cell (MBC) and Molecular
and Cellular Biology (MCB). These instances could be browsed software demos.

16
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#: IBS Demo - C: \Program Files\Group-based Prediction System\IBES\demoinucleotidel011.zml \
Canvas : 800x600 Component List

D]

Nucleotide-1:N1

=>Note-3: T1
=>Note-4: T2

Acting-Binding Rho-kinase-Binding »>Note-6: T3

mShrm3 = PDZ  J={SPR)} SD1 e >>Note-7: T4
3z 108 151 268 881 1060 1689 1946 =>Note-8: T5
=>Note-9: T6

(ﬁ_ 1576 =»Note-10: T7
AfiJ LQEf >>Domain-11: D4

iv:(in—hinding and Localization =>Note-12: T8
(SD1) =>Note-13: T9

>>Note-14: T10

Predicted =>Note-15: T11

Secondary Structure >>Note-16: T12

Am Body Arm A s>Note-17:T13

i bl Helix-C |
i) ] p——fjHelixA })  HelixB  M] HelixC } > Mote-8: T14

1393 14451448 A 15251530 1578 TR

Svll;ﬂurlﬁw >>Domain-1: D1

>>Note-2: T1

dShrm

Crystallized Fragment
A

Fig.1A. Swarna Mohan et al.(2012).Molecular Biology of the Cell.23:2131-2142. ———

>>Note-5: T3

=>Note-6: T4
Nucleotide-3:N3

>>Note-1: T1

>>Note-2: T2

>>Note-3: T3

Console =>Note 4: T4
=>Domain-5: D1

=>Note-6: TS

Previous || Hext ‘ Zoom [100% [+ ]| [ ] Grayscale

L«

Batch Export Images
With this tool, you can batch export images form IBS projects into JPG(72dpi),
PNG(72dpi), TIFF(300/600dpi) or SVG(vector image) format.

@s Batch Ezport Images

DOG Project List Image Parameter
DADOG3XMLI22493320.xml widgth 1162 T -
DDOG3IXMLI22522173.xmi
DADOGIXMLI22925898.xml
Height (550 pix
Image Format |JPG (72dpi) - Keep WI/H ratio
Export Folder |D\DOG3XML | > |
| Remove All | Remove Add File Cancel Export

Image Format
With this tool, you can convert image in JPG, PNG or GIF format to TIFF format
with a resolution of 300-1200dpi.

17
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s Image Format

Load Image

|| =

| Close | Convert |

18
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Illustration of Protein and Nucleotide Domain

Structures

New Protein

When you click on the Protein button or choose Edit -> Add Project, a new protein
feature dialog box will appear as shown below:

Preview Option
ID | |
Position
Start | 1 ‘ Hide -
End | ‘ Hide -
Height 25 Vertical 0
Horizontal 0 Locked
I 1 Style
-
Color Gradient [— -
Texture - Font Size 12
Border
Line Size 1= [] pash
| canca | | ok |

The right area of the property dialog box contains the following settings for the
protein:

1. The ID panel
ID: A unique ID can be indicated for the current element in this textfield. When
the element is created, a default ID value will be automatically indicated. Users is
allow to modify the default value. When inputting a new value, the characters will
turn black from gray.

2. The position panel
Start: Assign a start position for the protein sequence.
19
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End: Assign an end position for the protein sequence.

Height: Assign the height for the protein sequence. Default value is 25.

Vertical: The vertical offset to the center of the current canvas.

Horizontal: The horizontal offset to the center of the current canvas.

Locked: A checkbox for restricting the horizontal movement of a protein
sequence. When the option is selected, a horizontal movement is prohibited.

3. The style panel
Color: Select a color for the current protein from the chooser dialog.
Gradient: Select a color gradient for the current protein.
Texture: Select a texture for the current protein.
Font Size: Select the font size of the position number.

4. The border panel
Line size: Change the border size of the current protein.
Dash: A checkbox for altering the border line into dash line.
Line color: Select a color for the border line from the chooser dialog.

Note: For convenience, the “Preview” panel shows the effect of current figure.

The IBS version 1.0 supports multi-protein display. You can add two or more proteins
in a canvas.

@s TBS 1.0 — C:\Program Files\Group-based Prediction SystemAIBSidemoiproteini02.zml

File Edit Tools Mode Help
P .
A AQ~~-ATLvL
Canvas : 797x544 Component List
Protein-1: P1 1~
=>>3Note-1: T1
aa 1-647 ORC-bIndlng >>Note-2: T2
==Note-3: T3
trwot [T s e + --Domain:1
Domain-5: D2
LRRs o
WDA40 repeats >>Domain-6: D3
>>Domain-7: D4
LRR 1-124 - >>Domain-8: D5
>>Domain-g: D6
i >>Domain-10: D7
Linker 117-274 = >>Domain-11: D&
>>Domain-12: D9 L
>>Note-13:
WD40 \ 268047 + Note-13: T4
>=Note-14: TS
>=Note-15: T6
AWDA40 | 1-274 | - Protein-2: P2
==Note-1: T1
=>Domain-2: D1
=»Note-3: T2
ALRR 117647 + o.e
Protein-3: P3
>>Note-1: T1
>>Domain-2: D1
=>Note-3: T2
Protein-4: P4 L
>=Note-1: T1
==Domain-2: 1
Console >=Note-3: T2
Protein-5: P5
Protein ‘ | Domain ‘ | Site | | CutLine | | Note | Zoom [80% [~ | [] Grayscale s>Note1: T1
>=Nomain.?: 1 =

20
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New Nucleotide

When you click on the Nucleotide button or choose Edit -> Add Nucleotide, a new
nucleotide feature dialog box will appear as shown below:

Preview Option
I | |
Position
Start | 1 ‘ Hide -
End | | ‘ Hide -
Height 5 Vertical 0
Horizontal 0 Locked
Style
—
Color Gradient -— -
Texture _E Font Size 12
Border
Line Size 1— [Dash
Line Color
| canca | | ok |

As shown in the nucleotide feature dialog, the settings for nucleotide sequence were
identical to protein mode.

21



IBS Manual

w: IBS 1.0 — C:\Program Files\Group-based Prediction SystemiIBSi\demoiynucleotidei010.zml

File Edit Tools Mode Help

A AQ~~-ALLL

Canvas : 800600

Oligomenzation @
Domain
Amadillo repeats /// \ Basic Region
Ry O pprm—
apc  EHFCOOOCO00 = 213

Human

H= 15 aa repeat i= 20 aa repeat O = SAMP motif

Drosophila
APC1 1’

—a— 2416

Drosophila
"™ =00000000—HHHe HHrco- w7

Fig.1A David M. Roberts et al.(2012) MBoC.23:2041-2056

[4]

[l

I [Te]

Console

| Mucleotide

‘ ‘ Domain ‘ ‘ Site ‘ | CutLine ‘ | Note | Zoom 90% |~ | []Grayscale

Component List

TR

[»]

=>Domain-16: D15
=>Domain-17: D16
>>Domain-18: D17
=>Domain-19: D18
=>Domain-20: D19 m
=>Domain-21: D20
>>CutLine-22: C2

=>Domain-23: D21
>>Domain-24: D22

>>Marker-28: M1 I
=>Line-29: L1
>>Line-30: L2
=>Line-31: L3
>>Line-32: L4
=>Line-33: L5
»>Line-34: L6
>>Line-35: L7
=>Line-36: L8
=>Line-37: L9
*>Line-38: L10

=>Line-40: L11
>>Line-41: L12
=>Line-42: 113
>>Line-43:L14
=>Note-44: T1

>>Note-45: T2 |

Similarly,

the nucleotide mode interface supports multi-nucleotide

add two or more nucleotides in a canvas.

Add Domain (In protein mode)

display. You can

When you click the Domain button or choose Edit -> Add Domain in protein mode
interface, a domain property dialog box will appear as shown below:

22
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Add Domain X
Preview Option
D | |
Position
Start | 10 | |ide [~
End | 17| | |pide [~
Text
Name Location
Font Size 20 Text Color _
[ I [ ]
Style
—_—
Color - Gradient — i
Texture -
Border
Line Size 15 [ ] Dash
cnecoo [
| cancet | | ok |

The right area of the property dialog box contains the following settings for the
domain:

1. The ID panel
ID: A unique ID can be indicated for the current domain in this textfield. When
the domain is created, a default ID value will be automatically indicated. Users is
allow to modify the default value. When inputting a new value, the characters will
turn black from gray.

2. The position panel
Start: Assign a start position for the protein domain.
End: Assign an end position for the protein domain.

3. The text panel
Name: Name of the domain.
Location: A combo box to set the name of domain display above, under or inside
the domain or not display at all.
Font: Select the font size of the domain name.
Text Color: Select the font color of the domain name.

4. The style panel
Color: Select a color for the current domain from the chooser dialog.
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Gradient: Select a color gradient for the current domain.
Texture: Select a texture for the current domain.

5. The border panel
Line size: Change the border size of the current domain.
Dash: A checkbox for altering the border line into dash line.
Line color: Select a color for the border line from the chooser dialog.

Note:

Down |+

Doven
Up
Hitle

You can use the position direction combo box to set the start and end position texts
display above or under the domain or not display at all.
— LT T —

Down 1 S0 "|5ll:‘ 2001

5:.‘.! 1t'lat|
| Domain Name | ]

Up: ' 200

I [T Domain Name | |
L] 1

Hide: 1 200

Center |

Center
Up
Down
Hide

Use the name location combo box to set the name of domain display

above, under or inside the domain or not display at all.

| [ Domain Name ]
I 1

Center: 1 200

Domain Name
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Down: 1 Domain Name 200

Hide: 1 200

Add Domain (In nucleotide mode)

When you click the Domain button or choose Edit -> Add Domain in protein mode
interface, a domain property dialog box will appear as shown below:

Add Domain X
Preview Option

Style
Shape @ |~ Rotationangie 0 %|
/ i Shape Color Default
Texture Gradient -
—
Text
Name Location |Center =
rontsze [ 20 rextcoor [
Border
Line Size 1 E [ ] Dash
e coor [
| cancet | | ok

Users can drag the element for absolute positioning, resize it and rotate it through the mouse.

The right area of the property dialog box contains the following settings for the
domain:

1. The ID panel
ID: A unique ID can be indicated for the current domain in this textfield. When
the domain is created, a default ID value will be automatically indicated. Users is
allow to modify the default value. When inputting a new value, the characters will
turn black from gray.
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2. The position panel
Start: Assign a start position for the nucleotide domain.
End: Assign an end position for the nucleotide domain.
Height: Assign the height for the nucleotide domain. There is no such option in
protein mode.

3. The style panel
Shape: The functional domains in nucleotide are represented as polygons. The
shape combo box allows the users selecting various polygon elements for
nucleotide domain representation.
Rotation Angle: Specify a rotation angle for the nucleotide domain.
Shape Color: Select a color for the current domain from the chooser dialog. If the
default check box is selected, the software will assign a default color for the
domain element.
Gradient: Select a color gradient for the current domain.
Texture: Select a texture for the current domain.

4. The text panel
Name: Name of the domain.
Location: A combo box to set the name of domain display above, under or inside
the domain or not display at all.
Font: Select the font size of the domain name.
Text Color: Select the font color of the domain name.

5. The border panel
Line size: Change the border size of the current domain.
Dash: A checkbox for altering the border line into dash line.
Line color: Select a color for the border line from the chooser dialog.

Note:

Down -

Down
Up
Hide

You can use the position direction combo box to set the start and end position
texts display above or under the domain or not display at all.
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44 ; 54
Up:

Hide:
Center |«

Center
Up
Down
Hide

Use the name Location combo box to set the name of domain display above,
under or inside the domain or not display at all.

®

Center:
sD
AN
Up: A 4
L)
A 4
Down: SD
Hide:
Add Site

When you click the Site button or choose Edit -> Add Site in both protein mode and
nucleotide mode, a site property dialog box will appear as shown below:
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Add Site 3
Preview Option
ID | |
Site (delimited with semicolons)
Position(s) Show Position [ ]

Text

Name Font Size 1

roscooe D
Location
e Central X 0 Central Y 50
Style
| e
shape | () |v| Rotation Angle 0
Shape Color Default
Texture - Gradient u ‘ -

Width 7 Height 7

Border
Line Size 1 E [ ] pash
e [N
| cancel | | OK |
Users can drag the element for absolute positioning, resize it and rotate it through the mouse.

The right area of the property dialog box contains the following settings for the site:

1. The ID panel
ID: A unique ID can be indicated for the functional site in this textfield. When the
functional site is created, a default ID value will be automatically indicated. Users
is allow to modify the default value. When inputting a new value, the characters
will turn black from gray.

2. The site panel
Position(s): Specify the exact positions of functional sites.

3. The text panel
Name: Text of the site.
Font Size: Select the font size of the text.
Text Color: Select the font color of the text.

4. The location panel
Central X: Set the x coordinate for the position text.
Central Y: Set the y coordinate for the position text.
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5. The style panel
Shape: The functional sites can be represented as polygons. With this shape
combo box, users are allow to select various polygon elements for functional sites
representation.
Rotation Angle: Specify a rotation angle for the functional sites.
Shape Color: Select a color for the current sites from the chooser dialog. If the
default check box is selected, the software will assign a default color for the site
element.
Gradient: Select a color gradient for the current site.
Texture: Select a texture for the current site.
Width: Assign the width of the functional site.
Height: Assign the height of the functional site.

6. The border panel
Line size: Change the border size of the current site.
Dash: A checkbox for altering the border line into dash line.
Line color: Select a color for the border line from the chooser dialog.

If you have more than one position to draw, please delimit the positions with
semicolons. There are three different display ways based on the number of the

positions.

» One position

Site Text

! !
Without shape ' 200

! !
With shape 200

» Two positions
Site Tewxt

! !

Without shape 1 200
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. 4 200
With shape
» Three positions
Site Text

! |

Without shape =00
! |
1 200

Without shape

You can use the mouse to drag the text to a proper position in the canvas. If you want
to relocate the functional sites, you just need to simply drag the callout lines to a new

position.

&

|
1000

Site2

Use the Show Position check box to set the line display with or without position text.
Site Text

» 5
Show Position [ ] 200

Site Text
|1UU

B |
Show Position 1 200
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Add Cutline

When you click the CutLine button or choose Edit -> Add CutLine in both protein
and nucleotide mode interface, a cutline property dialog box will appear as shown
below:

Add CutLine X
Preview Option
n) |
Location
Paosition 14
Width 8 Height ]
I Style
Parallel Line — — k3 Protein Dash |None -
Border
Line Size 15 Line Color _

| cance | | ok |

Users can drag the element for absolute positioning, resize it and rotate it through the mouse.

The right area of the property dialog box contains the following settings for the
cutline:

1. The ID panel
ID: A unique ID can be indicated for the cutline in this textfield. When the cutline
is created, a default ID value will be automatically indicated. Users are allow to
modify the default value. When inputting a new value, the characters will turn
black from gray.

2. The location panel
Position: Specify the exact position of a cutline.
Width: Specify the width of a cutline.
Height: Specify the height of a cutline.

3. The style panel

Parallel Line: Select the style of a cutline. There are four selectable options,
including Line-left, Line-right, Curve-Left and Curve-right.
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Parallel Line

—
~
o
==

— —
Protein dash or Nucleotide dash: Select the direction of dashed shear line on
protein or nucleotide.

Protein Dash |None v Nucleotide Dash |None -
Hone Hone
Left Left
Right [
a or Right

Left

| N\ !
Right ° ‘ '

4. The border panel
Line size: Select the thickness of the parallel line.
Line Color: Select the color of the parallel line.

Add Note

When you click the Note button or choose Edit -> Add Note, a note property dialog

Ain

box will appear as shown below. Alternatively, click on the Note command
the shape toolbar will also open the note property dialog box.
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Add Note
Preview Option

1D

Text

Style

Font Size 32 Text Color -
o s a0t ||

Font |A|1'a| | - ‘

Note Text

X

The right area of the property dialog box contains the following settings for the note:

. The ID panel
ID: A unique ID can be indicated for the note in this textfield.

. The text panel
Text: Specify text of the note.

. The style panel

Font Size: Specify font size of the text.

Text color: Specify color of the text.

Font Style: Select font style of the text, including Bold, Italics and Plain.
Font: Select font type of the text.

. The location panel

Central X: Specify the x coordinate of the note.
Central Y: Specify the y coordinate of the note.
Angle: Specify the rotation angle of the note.

. The border panel

Line size: Change the border size of the current note.

Dash: A checkbox for altering the border line into dash line.

Line color: Select a color for the border line from the chooser dialog.
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Note: You can use the mouse to drag the text to a proper position in the canvas.

Add Marker

When you click on the Marker command O in the shape toolbar, a marker
property dialog box will appear as shown below:

@: Add Narker §|
Preview Option
hi | |
Location
CentralX | 50 | Centraly | 50 |
Width 7 Height 7
Text
wome [ | tocaon fcomer ||
@ romszs [ e
Style
[ | -
Shape @ - RotationAnge 0 {
Shape color - pefadt
o [l e[ =
Border
Line Size 15 [ ] Dash
p————

[_concet |

OK

Users can drag the element for absolute positioning, resize it and rotate it through the mouse.

The right area of the property dialog box contains the following settings for the
marker:

1. The ID panel
ID: A unique ID can be indicated for the marker in this textfield.

2. The location panel
Central X: Specify the x coordinate of the marker.
Central Y: Specify the y coordinate of the marker.
Width: Specify the width of the marker.
Height: Specify the height of the marker.

3. The text panel
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Name: Specify the name of marker.
Location: Specify the position of the text.
Font Size: Specify the font size of the text.
Text Color: Specify the color of the text.

4. The style panel
Shape: With the shape combo box, users are allow to select various polygon
elements for marker.
Rotation Angle: Specify the rotation angle of the marker.
Shape Color: Select a color for the current marker from the chooser dialog. If the
default check box is selected, the software will assign a default color for the
marker.
Gradient: Select a color gradient for the current marker.
Texture: Select a texture for the current marker.

5. The border panel
Line size: Change the border size of the current marker.
Dash: A checkbox for altering the border line into dash line.
Line color: Select a color for the border line from the chooser dialog.

Note: Use the text Location combo box to set the name of domain display above,
under or inside the domain or not display at all.

Center |w

Center

Up

Down

Hide

Center: é
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Hide: é

Add Bracket

When you click on the Bracket command -~ in the shape toolbar, a marker
property dialog box will appear as shown below:

s Add Bracket FEI
Preview Option
- | |
Location
CentralX | 50 | Centraly | 50 |
Width 13
|
Style

| ——

Users can drag the element for absolute positioning, resize it and rotate it through the mouse.

The right area of the property dialog box contains the following settings for the
bracket:

1. The ID panel
ID: A unique ID can be indicated for the marker in this textfield.

2. The location panel
Central X: Specify the x coordinate of the bracket.
Central Y: Specify the y coordinate of the bracket.
Width: Specify the width of the bracket.

3. The style panel

Rotation Angle: Specify the rotation angle of the bracket.
Type: Select the type of bracket. The following types are provided:

\._v_.-'

Brace
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Square Bracket

Color: Select a color for the current bracket from the chooser dialog.
Line size: Change the thickness of the current bracket.

Add Straight Line

When you click on the Straight Line command - in the shape toolbar, a straight
line property dialog box will appear as shown below:

Add a straight line: &|
Preview Options

ID

Position
X1

| |

0] BN
| x2 | 34| e[ e |

i

I

Stroke

Line Size

Color

[Comen ] o]

Press the shortcut key: "Ctrl + |" to be vertical; "Ctrl + -* to be horizontal; "Ctrl + R" to get right angle;

The right area of the property dialog box contains the following settings for the
straight line:

1. The ID panel
ID: A unique ID can be indicated for the straight line in this textfield.

2. The position panel
X1 and Y1: Specify the start position of the straight line.
X2 and Y2: Specify the end position of the straight line.

3. The stroke panel
Line size: Change the thickness of the current straight line.
Dash: A checkbox for altering the straight line into dash line.
Line color: Select a color for the straight line from the chooser dialog.
Style: Select the style of straight line. There are five styles of line provided:
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Line -

Line

Arrow
DoubleArrow
Scale

ScaleArrow

1) Line

2) Arrow <

L

3) Double arrow

4) Scale '

|« >

5) Scale arrow

Add curve

When you click on the Curve command /\ in the shape toolbar, a curve property
dialog box will appear as shown below:

Add a curve:Curve &|
Preview Options
I |
Position
/"__#—._-_‘1‘-\\ X1

w0 |
% |

34

Stroke

Line Size [ ] Dash

L

1 60
Y2 60
sore

Lox |

Color

‘Canoel

Press the shortcut key: "Ctrl +|" to be vertical; "Ctrl + -' to be horizontal; "Ctrl + R" to get right angle;

The right area of the property dialog box contains the following settings for the curve:
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1. The ID panel
ID: A unique ID can be indicated for the curve in this textfield.

2. The position panel
X1 and Y1: Specify the start position of the curve.
X2 and Y2: Specify the end position of the curve.

3. The stroke panel

Line size: Change the thickness of the current curve.

Dash: A checkbox for altering the curve into dash line.

Line color: Select a color for the curve from the chooser dialog.

Style: Select the style of curve. Similar to straight line, there are five styles
provided in the style combo box.

Add Bezier Curve

When you click on the Bezier Curve command L
curve property dialog box will appear as shown below:

in the shape toolbar, a Bezier

Add a bezier curve: §|
Preview Options
ID | |
Position
/_.—_\\\___/ X1 # Y1 #
| I X2 34 Y2 60
Stroke
tnesze | 1 [1pash
oo [ o
| canca | | ok |
Press the shortcut key: "Ctrl + |" to be vertical; "Ctrl + -* to be horizontal; "Ctrl + R" to get right angle;

The right area of the property dialog box contains the following settings for the Bezier
curve:

1. The ID panel
ID: A unique ID can be indicated for the Bezier curve in this textfield.

2. The position panel
39



IBS Manual

X1 and Y1: Specify the start position of the Bezier curve.
X2 and Y2: Specify the end position of the Bezier curve.

3. The stroke panel

Line size: Change the thickness of the current Bezier curve.

Dash: A checkbox for altering the Bezier curve into dash line.

Line color: Select a color for the Bezier curve from the chooser dialog.

Style: Select the style of Bezier curve. Similar to straight line, there are five styles
provided in the style combo box.

Add Polyline with One Knuckle Point

L

When you click on the Polyline with One Knuckle Point command
toolbar, a polyline property dialog box will appear as shown below:

in the shape

Add a polyline with one Eknuckle point:
Preview Options

|

o
[ ] X2

1

I

ID

/\ Position
X1

34

w0 |
% |

Line Size [ ] Dash

1 60
Y2 60
sore

Lox |

Color

‘Cancel

Press the shortcut key: "Ctrl +|" to be vertical; "Ctrl + -' to be horizontal; "Ctrl + R" to get right angle;

The right area of the property dialog box contains the following settings for the
polyline:

4. The ID panel
ID: A unique ID can be indicated for the polyline in this textfield.

5. The position panel
X1 and Y1: Specify the start position of the polyline.
X2 and Y2: Specify the end position of the polyline.

6. The stroke panel
Line size: Change the thickness of the current polyline.
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Dash: A checkbox for altering the polyline into dash line.

Line color: Select a color for the polyline from the chooser dialog.

Style: Select the style of polyline. Similar to straight line, there are five styles
provided in the style combo box.

Add Polyline with Two Knuckle Points

L

When you click on the Polyline with Two Knuckle Points command in the

shape toolbar, a polyline property dialog box will appear as shown below:

Add a polyline with twoe Enuckle points:
Preview Options

ID

Position
X1

| |

B 0|
= | x2 | 34| 2| e |

=

I

Stroke

Line Size

Color

| canca | | ok |

Press the shortcut key: "Ctrl + |" to be vertical; "Ctrl + -* to be horizontal; "Ctrl + R" to get right angle;

The right area of the property dialog box contains the following settings for the
polyline:

1. The ID panel
ID: A unique ID can be indicated for the polyline in this textfield.

2. The position panel
X1 and Y1: Specify the start position of the polyline.
X2 and Y2: Specify the end position of the polyline.

3. The stroke panel

Line size: Change the thickness of the current polyline.

Dash: A checkbox for altering the polyline into dash line.

Line color: Select a color for the polyline from the chooser dialog.

Style: Select the style of polyline. Similar to straight line, there are five styles
provided in the style combo box.
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Canvas Size

Choose the Edit -> Canvas size can open a canvas size property dialog box.

ws Canvas Size

Canvas Size

Width (pix) 1145

Height {pix) 750 Keep width-height ratio

_ o |

Width: Set the width of current canvas (pix).

Height: Set the height of current canvas (pix).

Keep width-height ratio check box: Keep the width-height ratio when setting the
canvas.

Mouse operation

For convenience, we add new functions of mouse operation in IBS 1.0. Here, we used
an instance from G. Liang’s work to depict the usage.
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@s IBS 1.0 — C:\Program Files\Group-based Prediction SystemiIBSidemoinucleotidel017.zal
File Edit Tools Mode Help
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Canvas : B00x600 Compeonent List
= >>Domain-16: D16 =
| =>Domain-17:D17
>>Domain-18: D18
>>Domain-19: D19
) ) o >>Note-20: T1
DYF-2  40% identity, 61% similarity to human WDR19 e
5 3 >>Note-22: T3
HiEEE - >>Mote 23:T4
?M 4 >>Line-24: L1 |
m160 Jhu16 )
>>Line-25: L2
>>MNote-26: T5

R2EsTon GIBIR >>Note-27: T6
NH2 *’\ TATAA \/\\Af*\ ) AP COOH Nucleotide-2: N2
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-/ WD40( TPR [gglCiathrin heavy chain *Mutation site

Fig.1A Qing Wei et al.(2012) Nat Cell Biol.14(9). 950-957

>»Domain-11: D11
|| >>Note12:T1
>>Note-13: T2
>>Hote-14: T3
>>Hote-15: T4
[ mucteotide ||  Domain || site |[[ cutine || wote |zoom [S0%[~] []Grayscale >>Line-16: 11
>>Line-17: 12

[l Il [Tv]
Console

[4]

1. Selecting and Dragging

When clicking on an element, such as protein or nucleotide sequence, shaped site,
marker or domain (in nucleotide mode), four yellow anchor points and a red anchor
point will appear around the element. You can drag the yellow anchor points to
change the size of the element, or drag the red anchor point to rotate the element.
Notably, protein, nucleotide and text cannot be zoom in and zoom out by mouse
dragging. Besides, to move the element, you should not place the mouse on the
anchor points.

Here we present three particular examples to further illustrate the selecting and
dragging of drawing elements.

The selecting and dragging of nucleotide domains

When clicking on the domain in nucleotide diagram, several yellow anchor points
appear. By dragging the yellow anchor points, the corresponding domain can be
zoomed in and out. Likewise, to change the angle of a domain, you just need to rotate
the red anchor points. The effects are shown below:
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s IBS| 1.0/ = C:\Progran Files\Group-based Prediction System\IBS\demodnucleotideXU17.xzal =3

File Edit Tools Mode Help
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>»Domain-16: D16
|| >>Domain-17:D17
>>Domain-18: D18
>»Domain-19: D19
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Fig.1A Qing Wei et al.(2012) Nat Cell Biol.14(9). 950-957
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Console >>Note-15: T4
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L]

>>Line-17:12

The selecting and dragging of bracket elements

When clicking on the bracket elements, three anchor points appear. You can drag the
blue anchor to adjust the length of the bracket. Also, by dragging of the red anchor,
you can rotate the bracket around the yellow anchor.
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@ IBS 1.0 — C:\Program Files\Group-based Prediction SystemiIBS5idemoinucleotidei\018.zml
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The selecting and dragging of line elements
After selecting the line elements, blue anchor points will appear on both ends of the

line. When dragging any of the anchor points, you can relocate the endpoint of your
line.

Before dragging

After dragging

.\ﬂ

If you draw a curve or one-knuckle-point polyline, there will be a red control point in
the middle of the line. When you drag the red point, the shape of the curve or polyline
will be changed.

Before dragging

After dragging
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Curve

Polyline

If you draw a Bezier curve or two-knuckle-point polyline, there will be two control
point in the middle of the line. When you drag any of the control point, the shape of
the curve or polyline will be changed.

Before dragging

After dragging

«__—

]
Curve

7

Polyline

46



IBS Manual

2. Double-clicking of mouse

When double-clicking the drawing elements, a property dialog box will appear as
shown below. From the property dialog, you can edit the appearance of drawing
elements. The below picture shows an example of editing a functional domain in
Kdm?2a.

Edit Domain X
Preview Option
D || |
Position
| o | o
End ‘ 15 | ‘Hide ‘v‘
Height 14
Style

Shape ‘ |  Rotation Angle 88
- seecor [
Texture - - Gradient

4 A

Text

Name Location |Center =
Font Size 20 Text Color _
Border
Line Size 15 [ ] pash
e coor D
| cancet | | ok

Users can drag the element for absolute positioning, resize it and rotate it through the mouse.

Keyboard operation

1. After to selecting an element (except protein or nucleotide sequences ) by mouse
clicking, you can press "—" to move left, <" to move right, "1" to move up
(except the functional domain) or "|"to move down (except the functional
domain).

2. Press “Del” to delete a selected element (including protein and nucleotide
sequences).

3. After selecting a polygon marker by mouse clicking, you can press "Ctrl+—" to
enlarge the width, “Ctrl+<" to narrow the width, “Ctrl+1” to enlarge the height
or “Ctrl+|” to reduce the height.

4. Press “Ctrl+C” and “Ctrl+V” to duplicate the drawing element (including protein
and nucleotide sequences).
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5. Mouse-clicking on the starting points of our five different kinds of line elements,
simultaneously, pressing the “Ctrl+-“, you can put the starting point horizontally
as shown below.

Before pressing ““Ctrl+-*

After pressing “Ctrl+-**

D

6. Similarly, mouse-clicking on the starting points of our five different kinds of line
elements, simultaneously, pressing the “Ctrl+|*, you can put the starting point
vertically as shown below.

Before pressing “Ctrl+|”

After pressing “Ctrl+|”
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7.

7. Mouse-clicking on the knuckle points of a polyline and pressing the “Ctrl+R”
simultaneously, you can change the angle to 90° as shown below:

Before pressing “Ctrl+R”

-

After pressing “Ctrl+R”

-

8. Press “Ctrl+U” to undo the current operation.
9. Press “Ctrl+E” to redo the latest operation.
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Release Note

10.

11.

12.

Feb. 2nd, 2008, the final packages of online demo and local stand-alone softwares
of DOG 1.0 are released.

Mar. 25th, 2008, a bug on opening project was found and fixed.

Apr. 19th, 2008, Dr. Fernan Aguero (San Martin, Argentina), had contacted and
reminded us that our software could not be installed or worked under Linux/Unix
systems. We have re-complied the package of DOG 1.0 for Linux/Unix to fix the
bug.

May 18th, 2008, a new function of “Mouse-clicking” was added in the software.
And the figure format was extended to be exported in JPEG format.

Aug. 28th, 2008, rebuild the GUI with NetBeans 6.1.

Jan. 3rd, 2009, DOG version 1.0.3 was released. We fixed a bug that cannot create
a new file under Mac OS X. The Acknowledgement list and contact information
were added into the new version.

Jan. 19th, 2009 , DOG web server was moved to new website
(http://dog.biocuckoo.org) and a new GPS logo was put into use.

Apr. 7th, 2009, DOG version 1.0.4 was released. The DOG image can be exported
in TIFF format with 300 or 600dpi. Image Format was added in Tools menu.

Jun. 10th, 2009, DOG version 1.0.5 was released. Express the domain length with
relative length instead of absolute length.

Jan. 6th, 2011, DOG 2.0 beta version released. The new version supports
multi-protein display and SVG (Scalable Vector Graphics) image output.

Nov. 6th, 2011, the DOG 2.0 beta version was released. In contrast to the previous
version of DOG, the new version supports more functions, including multi-protein
display, SVG (Scalable Vector Graphics) image output, canvas resize and draw
line or arrow.

Sep. 6th, 2014, the IBS 1.0 was released. In IBS 1.0, a brand new dual-mode user
interface was developed for supporting both protein and nucleotide presentation.
We have also designed various drawing elements for the purpose of providing an
unconstrained drawing environment to users. To help users prepare diagram in a
more aesthetic and concise appearance, three professional renderers were
implemented in IBS.
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