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The Application Workspace
The Application Workspace is divided into 3 parts[Illustration 1]:
+ The Menu Bar, where the user can handle the basic input/export procedures.

¢ The Tool Bar, where you can accomplish non-disfiguring scaling of the image and
adjust various appearance options.

+ The Representation Panel, where the actual image resides and all user interaction
takes place.
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Hlustration 1) The main application interface consists of 3 areas. Area 'A' is the Menu Bar, area 'B' is the
Tool Bar and area 'C' is the Representation Panel. This screenshot corresponds to printer-friendly output.



The Menu Bar

The Menu Bar is always visible and consists of three menus:
+ File

+ Export

o About

'File' menu

The 'File' menu provides various available methods of data input to the application. The
'Input' submenu includes 4 options, corresponding to different data sources:

+ SwissProt: SwissProt entries may be loaded from the local disc [Illustration 2], if
available, or pasted into the appropriate text area [Illustration 4]. Finally, an entry can
be fetched directly from the web, by providing its Accession Number or ID
[[lustration 3].

™ Open SwissProt Local File T [=][x]

Look In: |CJ user hd s | | |ﬂ$
Mame | Size | Modified |

[} 14kd_dauca sp 2 KB 2/30/04 6:39 PM

D aZzaa_human.sp 11 KBZ/30/04 &:29 PM

B ctrl_human.sp S KBIZ/I0/04 &40 PM

B armpa_ecoli.sp IO KB Z/20/04 629 PM

File Name: 14kd_dauca.sp

Files of Type: |All Files -

Open Cancel

Hlustration 2) Window for loading a SwissProt entry from a local disc. The user has to locate and select a
file of plain text containing the desired entry(e.g 14kd_dauca.sp), and press the 'Open’ button.



" Grab SwissProt Entry from WEB

Copythe Entry Mame (100

ar the Accession Mumbertac)
of one SwissProt entmes

ctrl human |

Ok Cancel

Review entry

Hlustration 3) Input form for downloading a SwissProt entry from the web. After providing the ID or the

Accession Number (eg ctrl_human) of the entry, the user can press 'OK' for download or 'Review entry'

in order to transfer the entry into the text area form [Illustration 4]

Copy Text

Copyone SwissProt entry
C'FT & 50 lines are required)

IO OMPA_ECOLL  STARDARD, PET, Z4& Af
AL POZ2924,

DT 21-JUL-1%86 (Fel. 01, Created)

DT 21-JUL-1286 (Fel. 01, Last sequence update)
DT 29-MAR-2004 (Fel. 42, Last annotation update)

0% Escherichia cali, and
0% Escherichia cali ©157:H7.

DE OQuter membrane pratein A precursar (Outer membrane protein 1%
ok OMPA QR TOLS OF TUT OF CORM OF BOS57 OF £1207 OF ECS10

QC  Bacteria; Proteabacteria; Gammaproteabacteria; Enterobacteriales

-

U~ _Frnteroharteriareas Ferhericrhia

4]

Cancel

'OK’ button.

Hllustration 4) Input form to paste an SwissProt entry in plain text. After pasting, the user should press the




+ PIR: PIR entries may only be fetched from the web [Illustration 5], by providing the
appropriate ID.

Grab PIR Entry from WEE . [=][x])

Copy the Entry Mame {.ID}

of ane PIE entry
AERZEES

0K Cancel

o urmrn
Hlustration 5) Input form for downloading a PIR entry from the WEB. After providing the id (eg A53663)
of the entry the user can press 'OK' for download.

+ PRED-TMR: Results from the PRED-TMR or PRED-TMR?2 prediction algorithms
can be used to provide the application with the required information [Illustration 6]. A
valid way to provide a PRED-TMR or PRED-TMR2 result, would be to copy and
paste the whole webpage containing the output, as provided by the respective web

servers (available at http://biophysics.biol.uoa.gr/PRED-TMR and
http://biophysics.biol.uoa.gr/PRED-TMR2).




T Copy Text . WM [=][x

Copythe rasults of PRED_TMK prediction

FRED-TME.: Prediction of Transmembrane regions in proteins bz
Sequence; CTR1_HUMAN =
1 2 2 4 & &

123456789012345678901234567890123456789012345678
| = | & | & | & | & |

oy TS m([m:_ fazit
o 4

oK Cancel

Hllustration 6) Input form to paste the PRED-T. ]\-4]-{’ output. Finally, 'OK' button has to be pressed.
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Hllustration 7Input form for pasting the HMMTOP output. Finally, 'OK’ button has to be pressed.

HMMTOP: Results from the HMMTOP prediction algorithm can be used to feed the
data input process with the required information[Illustation 7]. A valid way to provide
an HMMTOP result, would be to copy and paste the whole webpage containing the
output, as providled by the HMMTOP 2 web server at:

http://www.enzim.huw/hmmtop/index.html.

Copythe results of HMMTOP prediction

seq FOYCLWHSEE ASLDADCART PDOMLDOQCK &29 —

If wou are going to use these results in saur wark, please cite:

* C.E Tusnady and | Simon (1998) | Mol Biol. 283, 489-506,
* 03.E Tusnady and |. Simon (2 001 Bininformatics 17, 849-850,

= [ ¥

OK Cancel

B




o TMHMM: Results from the TMHMM prediction algorithm can be used to feed the
data input process with the required information[Illustation 8]. A valid way to provide
a TMHMM result, would be to copy and paste the whole webpage containing the
output, as providled by the TMHMM 2.0 web server at:
http://www.cbs.dtu.dk/servicess TMHMM/. Please note that the 'Extensive output form'
option should have has been selected.

[ ' Capy Tkt [=1[=]

Copythe results of TMHMM prediction

protein TMHMMZ O insice 431 457 a
protein TMHMMZ. O TMhelix 432 515 =i
protein THMHMMZ. O autside tle 524

protein TMHMMZ.0  TMhelix 525 547

Krotein TMHMMZ. O inside 548 553

protein TMHMMZ. 0 TMhelix SG0 574

protein THMHMMZ O autside 580 583

Krotein TMHMMZ2. 0 TMhelix S84 606

protein TMHMMZ2.0  inside E07 523

# plot in postscript, script for making the plot in gnuplot, data for plot

Copytha sequance in plain text or fasta format

M QCEY LLMIGOOMLEREYY DCSREET RISECLNT FDLW ALGY QST LOASY YV LA
MACPEANISFLLAALASY LACLCYGERCARY PRT CEAYLYE TY CELWARIT CWMLES

IG5 ARAWS AT FDELIGRPICEFSRTHMTLNAP CY LAENPDIFAY IILILT GLLT):
LG R ES AR Y R EIFT CINY Ly LGFIMY SR KCEY KNWOLT EEDF GMTSGRLCLMMNE
FPOY QOFMPROFSOY LSCAAT CRYARY GFDCLAT T GEEV KMP QRAIPY GV ASLLIE

FOYSAALTLMMPYFCLDNMIPLPDAFKHY CWEGAKYAY AW GSLCALSASLLGSN

[ M AEDCLLFKFLANY MDRT KTPIAT LAS S AV Ay MAFLFOLKD LY DLMSI ST
B AACY LY LEYOPEQPNLYYOMASTSDELDPAD OMELASTNDSOLGFLPEAEM S
LSPEMNMEPSRISCLY MITSLLAY LITFC Y TYLOREALT KOALWAY FLLADSALLCARES
YT G IWROPESKTKLSFEY PFLPYLPILSIFY Ry LM M QLD QG T W RF Ay hitd L=

FG|YG LWHSEEASL DADOART PDCMLDOCK,
0

_—
Hllustration 8)Input forms for pasting the TMHMM output and the actual sequence.
Finally, 'OK’ button has to be pressed.



+ PRED-TMBB: Results from the PRED-TMBB prediction algorithm (transmembrane
topology predictions for beta-barrel outer membrane proteins) can be used to feed the
data input process with the required information[Illustation 9]. A valid way to provide
a PRED-TMBB result, would be to copy and paste the whole webpage containing a
prediction, as provided by the PRED-TMBB server at:

http://bioinformatics.biol.uoa.gr/PRED-TMBB .

! ™ Copy Text ™. [=][]
Copythe results of PRED_TMEB prediction

A Hidden Markowy Model method, capahble of predicting and discriminat @
Discrimination score Sequence scaored a walue of 2,834, which
The difference hetween the walue and the threshald indicates the possi

MHame:omp
Yiterbi method
1 2 z 4 o £
122456789012 24567B901224567E9012245078901 234567 S
alalulel fd R ALl ALADFAT Y ADAAP KDMT WY T QAR LGWS O YHD

Hlustration 9Input form for pasting the PRED-TMBB output. Finally, 'OK’ button has to be pressed.

User defined: Input may be provided by manually filling a special input form
[[lustration 10]. The procedure consists of the following steps: You may optionally enter
a name for the sequence. The sequence (required) should be entered in the appropriate
text area, in plain text or FASTA format. When finished, you should press the 'Apply
sequence' button.



| User Defined Entry - =[]

1y Define a name

: frpothetical
(optional) Lix

2) Paste your sequence in plain text or FASTA format

M GCEYLLNIGQOMLRRKYY DCSREETRISRCLNTFDLY ALGY G TLCAGY Y LAGAY ARE
MACPANYISFLLAALASY L ACLCYGEFCARY PRT GEAYLYSYWTY CELWAFIT CWNLILS
IGT55Y ARAWSAT FOELIGRPIGEFSRTHMT LMAP GWLAENPDIF AYIIILILT GLLT
LOWKESAMYMIIFT CINWLY LCFIMY S GRYRGEY KMNWOLT EEDFGNTSCRLCLMNDTKEC
fPCY GOFMPFGRAGY LS CAAT CRYARY GFDCIATT GEEVKMPORAIPY GV ASLLICFIA
FOVSAALTLMMPYFCLONNSPLPDAFKHY CWECAKY AV AYGSLCALSASLLGSMFPMPR
[fAMAEDCLLFRFLANYNDRTETPIAT LASCAY ASYMAFLFDLEDLY DLMSICT LLAY

4]

Apply sequence

QK Clear Cancel

[fr—————————————————————rn
Hlustration 10) Input form for filling user defined protein sequence and
transmembrane boundaries.

Consequently, another input area, should be activated [Illustration 11] You may
define the transmembrane segments by specifying their boundaries, using the pull
down menus provided, named 'From' and 'To'. A new segment should be added each
time the 'Add new segment' button is pressed. You can remove the last segment by
pressing the 'Remove segment' button once. For each transmembrane segment, a
number on the left (colored blue) serves as an index, while a number on the right
(colored green) shows its length.



User Defined Entry

1) Define a name
roptionaly

feypothetical

2 Paste your sequence in plain text or FASTA format

MCCEY LLMICOOMLERREY Y DCSEEET ELSRCLMT FDLY ALY G5 T LOAGY YW LAC AW ARE
MACPAN |SFLLAALASY LAGLCY CEFCARY PET QEAYLYE Y TV CELWAFIT QW LILS
NOTEEV ARAWSAT FDELIGEPIGEFSETHMT LM AP GY LAEMNPDIF AW HILILT GLLT
LG KESAM Y IEIFT CINY LY LGFIMYS GRYVEGEY KMNWOLT EEDFCGMTSCRLCLMMDTEES
F-P GV CGFMPFGRSGY LS GAAT CRYARY GFDCIATT GEEY KNP QR AIPY GIV ASLLICFLA
FOWSAML TLMMPYFCLDMMNSPLPDAFRHY QWEC AR AV AW GELCAL S ASLLGSMEFPMPR
MAMAEDGLLFKFLANY MOETET PIAT LAS AW ALY MAFLFDLED LYV DLMSIGT LLAY

1]

Apply sequence

3 Define tm segments
1: From:(36-D | To|(537-¥ | 21
2 From:| 62 - A w To: | 82-L = | 20
Add new segment 3: From:|103.. * To: |123 ... ™| 20
4 From:|163.. *| To|183.. = | 20
R = % From:|192.. = To: | 212.. ™| 20
EMOVE SEgmen = =
— - 6: From:|247.. * To: 1267 ... | 20
Sequence length: 629
oK Clear Cancel

—
Hlustration 11) Input form for filling a user-defined protein sequence along with its transmembrane
boundaries. By pressing the 'Clear' button, all input fields are reset. By pressing the 'OK' button, the

provided data will be visualized.

'Export' menu

The 'Export’ menu provides the option of saving an image/model of a protein using
several vector-based formats, namely Encapsulcated PostScript(.eps), PostScript (.ps),
Portable Document Format (.pdf) and Scalable Vector Graphics(.svg). Alternatively,
pictures may be exported using the popular bitmap image formats JPEG and PNG.
[[lustration 12]. This option is enabled only when an image is available.




" 'Export view as ... "9 [x]

lexport.ps | Erowse...

Enl:a_psulated PostScript (.E_ps_, .E_pi_, .Epsi_, _.EICISf_,'I > | Options... |
Encapsulated PostScript (eps, .epi, .epsi, .epsh
Joint Photographers Expert Group Format (jpg, .Jjpeg)
Portable Document Format ¢pdh

Portable Network Graphics Format ¢pnag, .PMNG)
PostScript ¢ps)

RAW image (raw)

Scalable YVector Graphics (svgz, .svQ)

Hlustration 12) The export window, from the FreeHEP Java Library. From here one may select the
desirable format and name of the output file or set some advanced options..

'About’ menu

The 'About’ menu contains information about the authors and copyright of the
application.

The Tool Bar

The Tool Bar should appears after a protein has been loaded [Illustration 13]. It consists
of the following elements:

e | Signal Peptide ” Posttranslational modifications H Glycosylation sites ” Binding of lipid moiety H Disulfide bonds || Annotation || Printer Friendly |

Hlustration 13The Tool Bar consists of several toggle buttons and a slider, that control the appearance of
the output.

+ Scale slider: When you move the knob to the right, the scaling factor is increased, and
when you move it to the left, the scaling factor is reduced.

+ 'Signal Peptide' toggle button: If signal peptide data are available, the Signal Peptide
toggle button appears enabled. When the button is activated, the signal peptide of the
protein appears as a magenta-colored chain.

+ 'Post-translational modifications' toggle button: When you activate this button,
special symbols [Illustration 14] should appear under residues for which post-
translational modification data are available.



+ 'Glycosylation sites' toggle button: When you activate this button, glycosylation
symbols [Illustration 14] should appear above residues for which glycosylation data
are available.

+ 'Binding of lipid moiety' toggle button: When this button is activated, lipid binding
symbols [Illustration 14] should appear at known lipid-binding residues in the chain.

+ 'Disulfide bonds' toggle button: When you activate this button, a bridge [Illustration
15] would appear between any two residues known to be connected with a disulfide
bond.

+ 'Annotation' toggle button: When you activate this button, any defined annotation
labels [Illustration 16] should become visible.

+ 'Printer Friendly' toggle button: When you activate the Printer Friendly button,
several appearance parameters should be modified:

= the background color is set to white
= the color of the transmembrane segment boundary indexes is set to black
= the color of the peptide chain is set to black.

With these changes, you can produce an image capable to be printed exactly as it
appears on the screen. When the button is unpressed, the old appearance options
and colors are restored.

Y m

Hllustration 14) Symbols for additional
sequenee data. A) Glycosylation site, Lipid
binding, Post-translational modification.

[
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L
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Hlustration 15)A symbolic bridge for
representing a disulfide bond between two
residues of cystein.
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Hllustration 16)This text box contains an annotation for a residue. The direction of the text
box, in the above example, is 'bottom left'.

Each of the toggle buttons mentioned above, may appear in one of 3 potential states
[[lustration 17]:

+ Unselected,
o Selected

+ Disabled, whenever the corresponding feature is not present in the input data.

Signal Peptide || Signal Peptide

Hllustration 17) The 3 potential states of a toggle button.
Unselected, Selected and Disabled, respectively.

The Representation Panel

The Representation Panel should become visible after a protein has been loaded. It
contains the actual image. The panel may hold several panes each one containing an
image/model. You may switch between models by selecting the corresponding tab
[[lustration 18].



[ YREP_BUCTS | ENH1_HUMAN | T453_HUMAN [ US20_HCMVT | CTR1_HUMAN | A2AA HUMAN r_O'MPA'_ECOLIA

CYTOPLASMIC
B I,PoEaI_L.T'M
5 E
g ﬁn.'LS,K.K.H.T.-SJ-
PPPP0000 130 20000 "m200POOPONIMIN
-r o
:S:
G G
:‘52
QP90 90B9 GOV @
N gf %
5 I T
i | §
eV e
T A S
: o b
i it A
2 0l b
ko By
B M ¢ R ;
EXTRACELLULAR | I R
t /v }
.EQH.E' U STH

Hlustration 18) A view of the Representation Panel. By selecting a tab (eg YREP_BUCTS) from area A, the
appropriate pane appears. The representation shown (‘printer friendly' version), includes the most
common appearance elements: The cellular topology (B), lipid bilayer (C), transmembrane segment

boundaries (black numbers), sequence termini (D & E), transmembrane alpha-helices (F, G & H), non-
transmembrane chains (loose loops).

Additional sequence features, namely signal peptides, post-translational modifications,
glycosylation sites and lipid bindings can be handled from the Tool Bar [Illustration 13]
and, whenever visible, are marked with special symbols [Illustration 14].

By pressing the pointer's right button while the representation area is focused, a pop-up

menu appears [Illustration 19]. Several appearance options may be configured using this
menu:



® Show Residue Mames
) Hide Residue Mames
Coloring » O by Electrostatic Potential
Background Colot... O by Hydrophobic Potential
Annotation... _Monochromatic } ® Cyan
TransMembrane Region Style » U White
Alpha value > ' Red
' Yellow
T Green
) Orange
) Blue
) Black

Hllustration 19) Semi-expanded pop-up menu.

® The 'Show/Hide Residue Names' radio buttons switch toggle the visibility of the

aminoacid type names, along the peptide chain. For example, output shown in
[[lustration 18] demonstrates the 'Show Residue Names' enabled.

® The 'Coloring' submenu carries the coloring options, which may be applied to the
peptide chain. These are:

> coloring 'by Electrostatic Potential', according to the electrical charge

(assuming pH=7), by using blue for positive, red for negative and gray for
uncharged residues

> coloring 'by Hydrophobic Potential', based on an ad hoc hydrophobicity
scale [Illustration 20], by using a gradation from yellow to blue
> applying a uniform user-defined color on the protein chain.
0.6

=18 2.0

o 0.5 1.0
T

Hllustration 20) Coloring by hydrophobic potential.



The hydrophobicity values assumed for the 20 aminoacid residue types are listed below:

Aminoacid Hydrophobicity value
Phenylalanine (F) 0.804
Isoleucine (I) 0.734
Leucine (L) 0.612
Tryptophan (W) 0.582
Valine (V) 0.563
Methionine (M) 0.407
Alanine (A) 0.324
Cysteine (C) 0.184
Glycine (G) 0.147
Tyrosine (Y) 0.073
Threonine (T) -0.129
Serine (S) -0.216
Proline (P) -0.516
Histidine (H) -0.930
Asparagine (N) -0.944
Glutamine (Q) -1.300
Aspartic acid (D) -1.877
Glutamic acid (E) -2.033
Arginine (R) -2.085
Lysine (K) -2.23

The 'Background Color' submenu opens a window to choose the background color
[[lustration 21].



[ e U S
|7 Choose Colar ™ [=][=

Swatches | HSB | RGE |

Recent

Preview

n - . Sample Text Sample Text

. . . Sample Text Sample Text

| Select | | Cancel

—
Hlustration 21) Window to choose a color for the background.

The 'Annotation' submenu opens the annotation input form [Illustration 22], from
which residue annotations can be added. The desired residue can be selected from the
pull-down list. The selection of any residue leads to the appearence of the annotation's
message (if available), in the text area. Four radio buttons declare the direction of the
box's depiction [Illustration 16]. Any modifications are applied when the 'Submit' button
is pressed.

r‘, 'Set residue annotation

ClE

Choose residue; 129: A * ‘f|

Edit Annotation:

There is a pokymorphism which replaces
a small sized residue (&) with
a medium sized residuey)

Choose Label location:
) Upper Left _» Upper Right

® Bottom Left ) Bottom Right

T ———
Hlustration 22) Window containing the details for adding
annotation for a residue.



¢+ The 'TransMembrane Region Style' submenu toggles between two styles of
visualizing transmembrane segments, that is, as alpha-helices or as beta-strands. The
default style, which is selected everytime a model is loaded, is the helix style.

+ The 'Alpha value' submenu adjusts the level of transparency of the depicted peptide
chain. 'High' alpha values correspond to low transparency, while 'Low' alpha values
correspond to high transparency.

By moving the pointer within the representation area while the pointer's left button is
pressed, the user can move the image towards a desired direction.



