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1 Introduction
The cpssp package allows you to draw a two-dimensional representation of a pro-
tein’s secondary structure in LATEX. Besides, it is possible to graphically compare
protein secondary structure predictions (hence the name of the package). One
can both compare predictions from a single program for several protein sequences
(which have been aligned using any appropriate algorithm) and predictions from
several programs for a single protein sequence.

The following steps are necessary to obtain such a representation: First, input
files for the cpssp program have to be prepared (§ 2). Second, these input files are
run through the cpssp program, which generates files that can be read by LATEX
(§ 3). Third, these files are included in a LATEX document which uses the cpssp
package, thus providing the necessary commands (§ 4).

A detailed description of these steps follows, and examples use sequences and
predicted secondary structures for collagenases G (ColG) and H (ColH) from
Clostridium histolyticum and for collagenase T (ColT) from C. tetani.

2 Preparation of the Input Files
cpssp is a Python 2.6 script and should run on any platform where Python is
available. Start the program by either typing python cpssp 〈options〉 or by mak-
ing sure that the script is executable (e.g., chmod u+x cpssp) and then directly
starting the file (cpssp 〈options〉).

cpssp needs one or two input files, one containing the sequences and the other
containing the secondary structure predictions. If you want to compare the sec-
ondary structure predictions from several programs of the same sequence, you only
need the latter, whereas both are needed if you plan to compare the secondary
structures predicted by a single program, but for two or more different sequences.

The input files must be in FASTA format. Thus, each sequence or structure
starts with a header line whose first character is > followed by a description of
the sequence. Note that this description is used as a label in the graphical output
(the description lines from the sequence file if several sequences are compared,
and the description lines from the structure file if several prediction programs are
compared), so it is advisable to keep it short (in our example below, the sequences

∗This document corresponds to cpssp v1.0, dated 2009/06/06.
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have been named after the organism they are from, and the structures have been
named after the program which predicted them).

The FASTA file containing the sequences may be exported from any multiple
sequence alignment program you like. Gaps in the sequences may be indicated by
dashes (-) or periods (.); besides, the standard one letter abbreviations for amino
acids (ARNDCQEGHILKMFPSTWYV) are allowed. In the structure FASTA
file, the following letters are allowed: B (β-bridge), C (coil), E (β-strand), G
(310-helix), H (α-helix), I (π-helix), S (bend), and T (β-turn); in addition, a
coil is indicated by a space ( ) or a dash (-) in the output of some prediction
programs. All these secondary structure elements are supported; although most
algorithms predict only coil, α-helices and β-strands, the remaining elements occur
in the output of secondary structure assignment programs such as STRIDE. cpssp
has been tested with the output from STRIDE [1] and the following prediction
algorithms: PSIPRED [2], Jpred [3], CDM [4], SSpro [5], and SABLE [6].

The order of the sequences or structures in the FASTA files determines their
order in the graphical output. Note that if using both sequence and structure file,
the order must be the same in these files. Furthermore, each sequence must be as
long as the corresponding structure and all sequences or structures must have the
same length (gaps included), or the input files can’t be processed properly.

In our first example, ClustalX [7] was used to align the catalytic domains of
three clostridial collagenases (ColG, ColH and ColT) [8]. The aligned sequences
were exported from the resulting multiple sequence alignment by using JalView
[9]. The corresponding FASTA file is colsequences.fasta. The FASTA file
containing the structures is colstructures.fasta; it was made by obtaining the
predictions of the three sequences from PSIPRED followed by copying and pasting
the prediction lines and adding headers.

Our second example will compare the secondary structure of ColG predicted
by five different programs (the ones mentioned above). Therefore, the same ap-
proach as for the structure file from the first example was made, yielding the file
colpredictions.fasta.

The third example makes use of another possibility provided by cpssp, namely
to print a single secondary structure prediction for a single protein. The PSIPRED
prediction for ColT was therefore copied into the file coltprediction.fasta as
described above.

3 Running the cpssp Program
The cpssp program is a Python script and should run on every system where
a Python implementation is available. Basically, it reads the input file(s) and
decides whether to compare structures predicted by the same algorithm for differ-
ent proteins or structures predicted by different algorithms for the same protein.
Then, gaps appearing in each sequence at the same position are removed from the
sequences. The structures read from the file get a common syntax (i.e., all spaces
and dashes indicating a coil are converted to a C) and are gapped so that they
possess the same gaps as their respective sequences. In a final step, structures are
broke into lines and are translated to LATEX commands which are written to one
or several output files.

The cpssp command supports the following options:

• -h or --help: Prints a short description of the available parameters.
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• -v or --version: Prints the program version.

• -s or --sequence-file: The name of the input file containing the sequence
data. This option must be omitted if structures predicted by different pro-
grams for a single sequence are to be compared.

• -u or --structure-file: This is the only mandatory option, as the name
of the input file containing the structure data must be given in each case.

• -o or --output-file: Depending on the size of the graphical output (see
below), cpssp splits the output into several separate files. This is a useful
feature if you want to include your comparison in a paper and have to deal
with a limited page size (but can be turned off nevertheless as described be-
low). The default output filename is cpsspresultX.tex, where X is the part
that is consecutively numbered. However, by specifying the -o option and
its argument, you may change the filename before the number. For example,
-o tpp2results would give tpp2results0.tex, tpp2results1.tex and so
on.

• -w or --image-width: A number that sets the approximate width w of the
image in cm (the default value is 15). Note that the total width is somewhat
larger if you decide to include the number of the residues at the end of each
line in the final image.

• -t or --image-height: A number that sets the maximal height of each
image in cm (the default value is 20). cpssp uses an algorithm where a
new output file is started if the total height exceeds the value given by
this option, thereby breaking a comparison into several images. While this
feature is useful within the constraints of printing paper, is can be turned off
by specifying a maximal height of zero (-t 0). Note that the height specified
is not reached in any case; this is due to the distances of lines and blocks
(see below).

• -i or --line-indent: A number that specifies the space that is left blank
at the beginning of each line in cm (default is 2.5). This space is reserved for
the labels that tell the reader which protein is represented by the secondary
structure shown and for the numbers that indicate the residue at the start
of each line.

• -r or --residues-per-line: The number of amino acid residues that should
fit on a single line (default is 50). The width r of a single residue is calculated
from this number (n), from the indention i at the beginning of each line and
from the line width w by r = w−i

n . Therefore, r is 0.25 cm for the default
values.

• -l or --line-distance: A number that gives the distance between lines
(default is .5). In an image comparing secondary structure predictions, each
prediction resides on its own line; if the length of the comparison exceeds
line width minus the indention, is it broken into several blocks which have a
distance given by

• -b or --block-distance (default is 1).
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In our first example, the program was invoked by

cpssp -s ColSequences.fasta -u ColStructures.fasta
-w 14 -i 1.5 -t 20 -o Collagenases

to produce a total of 2 images comparing the collagenases. For the second example,
the command was

cpssp -u ColGPredictions.fasta -w 14 -i 1.5 -t 10
-l .25 -b .5 -o ColGPredictions

to produce a total of 3 images comparing the predicted structures for ColG from
C. histolyticum, and for the third example,

cpssp -u ColTPrediction.fasta -w 14 -i 0 -r 56 -t 20
-b .25 -o ColTPrediction

produced a single output file.

4 Usage of the cpssp Package

4.1 Package Options
The image itself is plotted in LATEX using the TikZ and pgf packages [10]. In
order to use the output from cpssp in your LATEX document, you have to load the
corresponding package by \usepackage{cpssp} in the preamble. The following
options are known to the package; their values are set by using the 〈key〉=〈value〉
syntax.

style governs the general appearance of the representation. Currently four
styles are defined:

• small is the default value and gives an image as in fig. 1. Note that the
default lengths in the cpssp program have been optimized for this style, so
you may need to specify different values when using one of the styles below
(as was done in the examples).

C G B E G H I S T

• large is similar to the small style, but the secondary structure elements are
about twice as large (see fig. 3). This style is useful for short sequences.

C G B E G H I S T

• graylines is the style to use for black and white images when space runs
out (see fig. 2).

310 π

C G B E G H I S T
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• pdb is similar to the output of the RCSB Protein Data Bank (under “Se-
quence / Structure Details”; see fig. 4).

C G B E G H I S T

labels can either be true or false and determines if the secondary structure
names should be shown at the beginning of each line. It may be appropriate to
turn off the labels if a single secondary structure of a single protein is shown.

numbers is also a bool option and displays or hides the numbers at to left and
right of each line which indicate the first an last residue in this line, respectively.

labelformat controls the formatting of the structure labels; its default def-
inition is \sffamily\scriptsize. The last control sequence may take a single
mandatory argument, so labelformat=\textit is valid.

numberformat formats the numbers that indicate the first and last residue on
each line, default is \sffamily\tiny. The last control sequence may again take a
single mandatory argument.

threehelixname and pihelixname hold macros that print the name of the 310-
helix and the π-helix, respectively, above the corresponding secondary structure
segments when using the graylines style. These macros are \tiny$3_{10}$ and
\tiny$\pi$ by default, respectively.

These options can be changed at any place within the document by changing\cpsspformat
their values within the argument of \cpsspformat{〈options〉}.

4.2 Including cpssp Files
The output LATEX files from cpssp may be included either directly in the text or
inside a float environment such as figure by using one of the following:

• \cpsspinput[〈options〉]{〈filename〉}\cpsspinput
This command takes a single mandatory argument, the name of the cpssp
output file without the .tex extension. The optional argument takes the
same options as the package and allows to change the format of the repre-
sentation locally.

• \begin{cpsspimage}[〈options〉]{〈filename〉}cpsspimage
. . .
\end{cpsspimage}
This is the environment version of \cpsspinput with the same optional
and mandatory argument. The environment allows you to use additional
graphical elements (e.g., comments and arrows) in the secondary structure
image by using standard TikZ syntax (this was done in the small images
beneath the style descriptions where additional letters indicate the secondary
structure element which is represented by each segment).
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ColG 0 43

ColG 44 93

ColG 94 143

ColG 144 190

ColG 191 240

ColG 241 289

ColG 290 339

ColG 340 389

ColH 1 50

ColH 51 100

ColH 101 150

ColH 151 199

ColH 200 249

ColH 250 299

ColH 300 349

ColH 350 399

ColT 0 47

ColT 48 97

ColT 98 147

ColT 148 197

ColT 198 247

ColT 248 297

ColT 298 347

ColT 348 397

Figure 1: A secondary structure comparison from Collagenases0.tex using the
small style and the default format for both residue numbers and labels.
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PSIPRED

PSIPRED

SSpro

SSpro

SSpro

SSpro

SSpro

SSpro

CDM

CDM

CDM

CDM

CDM

CDM

Jpred

Jpred

Jpred

Jpred

Jpred

Jpred

SABLE

SABLE

SABLE

SABLE

SABLE

SABLE

Figure 2: A secondary structure comparison from ColGPredictions1.tex us-
ing the graylines style. Residue numbers are turned off by the option
numbers=false. The label format is changed to \sffamily\tiny\textit.
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501 550

551 600

601 650

651 675

Figure 3: A secondary structure prediction from ColTPrediction0.tex using
the large style. Labels are hidden by labels=off. The number format is
\footnotesize\color{blue}.
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Figure 4: A secondary structure prediction from ColTPrediction0.tex using the
pdb style. Labels are hidden by labels=off.
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5 Implementation

5.1 Package Options
The packages ifthen and calc are used for conditionals and calculation of some
coordinates, respectively, while kvoptions handles the options specified when the
package is loaded. These options and their default values are described in § 4.
1 \RequirePackage{ifthen,calc}
2 \RequirePackage{kvoptions}
3 \SetupKeyvalOptions{family=Cps, prefix=Cps@}
4 \DeclareStringOption[small]{style}
5 \DeclareBoolOption[true]{labels}
6 \DeclareBoolOption[true]{numbers}
7 \DeclareStringOption[\sffamily\scriptsize]{labelformat}
8 \DeclareStringOption[\sffamily\tiny]{numberformat}
9 \DeclareStringOption[\tiny$3_{10}$]{threehelixname}

10 \DeclareStringOption[\tiny$\pi$]{pihelixname}
11 \ProcessKeyvalOptions*

5.2 Command Options
The options which can be set in the optional arguments of \cpsspinput and the
cpsspimage environment and in the mandatory argument of \cpsspformat are
the same as when loading the package and are set up with commands provided by
the keyval package (which is not loaded explicitly because kvoptions takes care of
that).
12 \define@key{cpssp}{style}{\cpssp@style{#1}}
13 \define@key{cpssp}{numbers}{%
14 \ifthenelse{\equal{#1}{true}}%
15 {\setboolean{Cps@numbers}{true}}%
16 {\setboolean{Cps@numbers}{false}}%
17 }
18 \define@key{cpssp}{labels}{%
19 \ifthenelse{\equal{#1}{true}}%
20 {\setboolean{Cps@labels}{true}}%
21 {\setboolean{Cps@labels}{false}}%
22 }
23 \define@key{cpssp}{labelformat}%
24 {\renewcommand\cpssp@labelformat{#1}}
25 \define@key{cpssp}{numberformat}%
26 {\renewcommand\cpssp@numberformat{#1}}
27 \define@key{cpssp}{threehelixname}%
28 {\renewcommand\cpssp@threehelix{#1}}
29 \define@key{cpssp}{pihelixname}%
30 {\renewcommand\cpssp@pihelix{#1}}

5.3 TikZ Configuration
The TikZ libraries positioning and decorations.pathmorphing are needed for
additional positioning options for the \node command and for drawing of the
helices in pdb style, respectively.
31 \RequirePackage{tikz}
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32 \usetikzlibrary{positioning}
33 \usetikzlibrary{decorations.pathmorphing}

The package defines some additional colors which govern the appearance of the
secondary structure elements in the small/large (the first nine) and pdb style
(the last nine). In each color, the last letter indicates the structure element in
which the color is used. You may change these colors by the commands provided
by the xcolor package anywhere within the document. Note that the shades of
gray used in the graylines style can not be changed.
34 \colorlet {CpsspColorX} {black}
35 \providecolor{CpsspColorB} {rgb}{0,.125,1}
36 \colorlet {CpsspColorC} {black!80}
37 \providecolor{CpsspColorE} {rgb}{0,.5,1}
38 \providecolor{CpsspColorG} {rgb}{1,0,1}
39 \providecolor{CpsspColorH} {rgb}{1,0,0}
40 \providecolor{CpsspColorI} {rgb}{1,.75,0}
41 \providecolor{CpsspColorS} {rgb}{0,.75,0}
42 \providecolor{CpsspColorT} {rgb}{0,.5,0}
43 \colorlet {CpsspColorPdbX} {black!33}
44 \providecolor{CpsspColorPdbB}{rgb}{.49,.39,0}
45 \colorlet {CpsspColorPdbC} {black}
46 \providecolor{CpsspColorPdbE}{rgb}{1,.8,0}
47 \providecolor{CpsspColorPdbG}{rgb}{1,.45,.45}
48 \providecolor{CpsspColorPdbH}{rgb}{.71,.22,.22}
49 \providecolor{CpsspColorPdbI}{rgb}{.5,0,0}
50 \providecolor{CpsspColorPdbS}{rgb}{.4,0,.39}
51 \providecolor{CpsspColorPdbT}{rgb}{.6,0,.59}

5.4 User Interface, Part 1
The following commands are found in the output of the cpssp program, but may
also be used anywhere within a tikzpicture environment.

\cpsspGap
\cpsspBridge

\cpsspCoil
\cpsspSheet

\cpsspSheetT
\cpsspThreeTenHelix

\cpsspAlphaHelix
\cpsspPiHelix

\cpsspBend
\cpsspTurn

These nine macros each take three mandatory arguments, the first specifying the
y coordinate and the second and third specifying the start and end x coordinates,
respectively (all coordinates should be given in centimeters). Each macro basically
expands to another control sequence which contains the TikZ drawing commands
(see below). The names clearly indicate which secondary structure element is
produced. \cpsspSheetT draws the N -terminus of a β-sheet whithout the C -
terminal arrowhead; this is useful for β-sheets that continue past the end of a
line.
52 \newcommand\cpsspGap{\cpssp@makeX}
53 \newcommand\cpsspBridge{\cpssp@makeB}
54 \newcommand\cpsspCoil{\cpssp@makeC}
55 \newcommand\cpsspSheet{\cpssp@makeE}
56 \newcommand\cpsspSheetT{\cpssp@makeET}
57 \newcommand\cpsspThreeTenHelix{\cpssp@makeG}
58 \newcommand\cpsspAlphaHelix{\cpssp@makeH}
59 \newcommand\cpsspPiHelix{\cpssp@makeI}
60 \newcommand\cpsspBend{\cpssp@makeS}
61 \newcommand\cpsspTurn{\cpssp@makeT}

\cpsspLabel The \cpsspLabel macro first checks if the names of the structures should be
printed at the beginning of each line and then either calls the appropriate internal
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macro or does nothing. The first mandatory argument takes the y coordinate, the
second the label text.
62 \newcommand\cpsspLabel[2]{%
63 \ifthenelse{\boolean{Cps@labels}}{\cpssp@makeLabel{#1}{#2}}{}%
64 }

\cpsspStartRes
\cpsspStartRes

These macros, which print the number of the first and the last residue in the line,
first check if the numbers should appear at all and then either call the internal
command or do nothing. The three arguments specify y coordinate, x coordinate
and label text, respectively.
65 \newcommand\cpsspStartRes[3]{%
66 \ifthenelse{\boolean{Cps@numbers}}{\cpssp@makeStartRes{#1}{#2}{#3}}{}%
67 }
68 \newcommand\cpsspEndRes[3]{%
69 \ifthenelse{\boolean{Cps@numbers}}{\cpssp@makeEndRes{#1}{#2}{#3}}{}%
70 }

5.5 Styles
\cpssp@makeX
\cpssp@makeB
\cpssp@makeC
\cpssp@makeE

\cpssp@makeET
\cpssp@makeG
\cpssp@makeH
\cpssp@makeI
\cpssp@makeS
\cpssp@makeT

\cpssp@makeLabel
\cpssp@makeStartRes

\cpssp@makeEndRes

First we define some empty internal macros which will be redefined when a partic-
ular style is chosen. These are the macros that are called by the user-level control
sequences described above.
71 \newcommand\cpssp@makeX{}
72 \newcommand\cpssp@makeB{}
73 \newcommand\cpssp@makeC{}
74 \newcommand\cpssp@makeE{}
75 \newcommand\cpssp@makeET{}
76 \newcommand\cpssp@makeG{}
77 \newcommand\cpssp@makeH{}
78 \newcommand\cpssp@makeI{}
79 \newcommand\cpssp@makeS{}
80 \newcommand\cpssp@makeT{}
81 \newcommand\cpssp@makeLabel{}
82 \newcommand\cpssp@makeStartRes{}
83 \newcommand\cpssp@makeEndRes{}

\cpssp@labelformat
\cpssp@numberformat

The two macros below are used for formatting the structure labels and first/last
residue numbers. As can be seen from the code, whenever they are used, the
argument that follows is surrounded by braces. This allows one to use control
sequences with a single mandatory argument at the end of the definition of both
\cpssp@labelformat and \cpssp@numberformat.
84 \newcommand\cpssp@labelformat{}
85 \newcommand\cpssp@numberformat{}

\cpssp@threehelix
\cpssp@pihelix

These two commands contain the labels that are printed above 310- and π-helices
in the graylines style. They are set by the corresponding options.
86 \newcommand\cpssp@threehelix{}
87 \newcommand\cpssp@pihelix{}

\cpsstyle@small The small style is shown in fig. 1. The internal drawing commands described
above are redefined so that they expand to TikZ drawing commands. Note that
coordinates are calculated by using the syntax from the calc package.

13



88 \newcommand\cpsstyle@small{%
89 \renewcommand\cpssp@makeX[3]{%
90 \draw[dashed, thick, color=CpsspColorX]%
91 (##2, ##1+.2) -- (##3, ##1+.2);%
92 }%
93 \renewcommand\cpssp@makeB[3]{%
94 \cpssp@makeC{##1}{##2}{##3}%
95 \fill[color=CpsspColorB]%
96 (##2, ##1+.1) -- (##3-.23, ##1+.1) -- (##3-.23, ##1) --%
97 (##3, ##1+.2) -- (##2, ##1+.2);%
98 }%
99 \renewcommand\cpssp@makeC[3]{%

100 \shade[top color=CpsspColorC, bottom color=white]%
101 (##2, ##1+.2375) rectangle (##3, ##1+.21875);%
102 \shade[top color=white, bottom color=CpsspColorC]%
103 (##2, ##1+.21875) rectangle (##3, ##1+.1625);%
104 }%
105 \renewcommand\cpssp@makeE[3]{%
106 \cpssp@makeC{##1}{##3-.1}{##3}%
107 \fill[color=CpsspColorE]%
108 (##2, ##1+.1) -- (##3-.23, ##1+.1) -- (##3-.23, ##1) --%
109 (##3, ##1+.2) -- (##3-.23, ##1+.4) -- (##3-.23, ##1+.3)--%
110 (##2, ##1+.3);%
111 }%
112 \renewcommand\cpssp@makeET[3]{%
113 \fill[color=CpsspColorE]%
114 (##2, ##1+.1) rectangle (##3, ##1+.3);%
115 }%
116 \renewcommand\cpssp@makeG[3]{%
117 \shade[top color=CpsspColorG, bottom color=white]%
118 (##2, ##1+.3) rectangle (##3, ##1+.25);%
119 \shade[top color=white, bottom color=CpsspColorG]%
120 (##2, ##1+.25) rectangle (##3, ##1+.15);%
121 \shade[top color=CpsspColorG, bottom color=black]%
122 (##2, ##1+.15) rectangle (##3, ##1+.1);%
123 }%
124 \renewcommand\cpssp@makeH[3]{%
125 \shade[top color=CpsspColorH, bottom color=white]%
126 (##2, ##1+.3) rectangle (##3, ##1+.25);%
127 \shade[top color=white, bottom color=CpsspColorH]%
128 (##2, ##1+.25) rectangle (##3, ##1+.15);%
129 \shade[top color=CpsspColorH, bottom color=black]%
130 (##2, ##1+.15) rectangle (##3, ##1+.1);%
131 }%
132 \renewcommand\cpssp@makeI[3]{%
133 \shade[top color=CpsspColorI, bottom color=white]%
134 (##2, ##1+.3) rectangle (##3, ##1+.25);%
135 \shade[top color=white, bottom color=CpsspColorI]%
136 (##2, ##1+.25) rectangle (##3, ##1+.15);%
137 \shade[top color=CpsspColorI, bottom color=black]%
138 (##2, ##1+.15) rectangle (##3, ##1+.1);%
139 }%
140 \renewcommand\cpssp@makeS[3]{%
141 \begin{scope}%
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142 \clip (##2, ##1) rectangle (##3, ##1+1);%
143 \draw[ultra thick, color=CpsspColorS, line cap=round]%
144 (##2, ##1+.19) -- ({(##2+##3)*\real{.5}}, ##1+.39) --%
145 (##3, ##1+.19);%
146 \end{scope}%
147 }%
148 \renewcommand\cpssp@makeT[3]{%
149 \begin{scope}%
150 \clip (##2, ##1) rectangle (##3, ##1+1);%
151 \draw[line width=.05cm, color=CpsspColorT]%
152 (##2, ##1+.1625) arc (180:0:{(##3-##2)*\real{.5}} and .25);%
153 \end{scope}%
154 }%
155 \renewcommand\cpssp@makeLabel[2]{%
156 \node at (0, ##1) [inner sep=0pt, above right=.075 and 0]%
157 {\cpssp@labelformat{##2}};%
158 }%
159 \renewcommand\cpssp@makeStartRes[3]{%
160 \node at (##2, ##1+.2) [left]%
161 {\cpssp@numberformat{##3}};%
162 }%
163 \renewcommand\cpssp@makeEndRes[3]{%
164 \node at (##2, ##1+.2) [right]%
165 {\cpssp@numberformat{##3}};%
166 }%
167 }

\cpsstyle@large The large style is shown in fig. 3.
168 \newcommand\cpsstyle@large{%
169 \renewcommand\cpssp@makeX[3]{%
170 \draw[dashed, thick, color=CpsspColorX]%
171 (##2, ##1+.3) -- (##3, ##1+.3);%
172 }%
173 \renewcommand\cpssp@makeB[3]{%
174 \cpssp@makeC{##1}{##2}{##3}%
175 \fill[color=CpsspColorB]%
176 (##2, ##1+.15) -- (##3-.23, ##1+.15) -- (##3-.23, ##1) --%
177 (##3, ##1+.3) -- (##2, ##1+.3);%
178 }%
179 \renewcommand\cpssp@makeC[3]{%
180 \shade[top color=CpsspColorC, bottom color=white]%
181 (##2, ##1+.35) rectangle (##3, ##1+.325);%
182 \shade[top color=white, bottom color=CpsspColorC]%
183 (##2, ##1+.325) rectangle (##3, ##1+.25);%
184 }%
185 \renewcommand\cpssp@makeE[3]{%
186 \cpssp@makeC{##1}{##3-.1}{##3}%
187 \fill[color=CpsspColorE]%
188 (##2, ##1+.15) -- (##3-.23, ##1+.15) -- (##3-.23, ##1) --%
189 (##3, ##1+.3) -- (##3-.23, ##1+.6) -- (##3-.23, ##1+.45) --%
190 (##2, ##1+.45);%
191 }%
192 \renewcommand\cpssp@makeET[3]{%
193 \fill[color=CpsspColorE]%
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194 (##2, ##1+.15) rectangle (##3, ##1+.45);%
195 }%
196 \renewcommand\cpssp@makeG[3]{%
197 \shade[top color=CpsspColorG, bottom color=white]%
198 (##2, ##1+.5) rectangle (##3, ##1+.4);%
199 \shade[top color=white, bottom color=CpsspColorG]%
200 (##2, ##1+.4) rectangle (##3, ##1+.2);%
201 \shade[top color=CpsspColorG, bottom color=black] %
202 (##2, ##1+.2) rectangle (##3, ##1+.1);%
203 }%
204 \renewcommand\cpssp@makeH[3]{%
205 \shade[top color=CpsspColorH, bottom color=white]%
206 (##2, ##1+.5) rectangle (##3, ##1+.4);%
207 \shade[top color=white, bottom color=CpsspColorH]%
208 (##2, ##1+.4) rectangle (##3, ##1+.2);%
209 \shade[top color=CpsspColorH, bottom color=black] %
210 (##2, ##1+.2) rectangle (##3, ##1+.1);%
211 }%
212 \renewcommand\cpssp@makeI[3]{%
213 \shade[top color=CpsspColorI, bottom color=white]%
214 (##2, ##1+.5) rectangle (##3, ##1+.4);%
215 \shade[top color=white, bottom color=CpsspColorI]%
216 (##2, ##1+.4) rectangle (##3, ##1+.2);%
217 \shade[top color=CpsspColorI, bottom color=black] %
218 (##2, ##1+.2) rectangle (##3, ##1+.1);%
219 }%
220 \renewcommand\cpssp@makeS[3]{%
221 \begin{scope}%
222 \clip (##2, ##1) rectangle (##3, ##1+1);%
223 \draw[line width=.075cm, color=CpsspColorS, line cap=round]%
224 (##2, ##1+.275) -- ({(##2+##3)*\real{.5}}, ##1+.6) --%
225 (##3, ##1+.275);%
226 \end{scope}%
227 }%
228 \renewcommand\cpssp@makeT[3]{%
229 \begin{scope}%
230 \clip (##2, ##1) rectangle (##3, ##1+1);%
231 \draw[line width=.075cm, color=CpsspColorT]%
232 (##2, ##1+.25) arc (180:0:{(##3-##2)*\real{.5}} and .25);%
233 \end{scope}%
234 }%
235 \renewcommand\cpssp@makeLabel[2]{%
236 \node at (0, ##1+.3) [inner sep=0pt, right]%
237 {\cpssp@labelformat{##2}};%
238 }%
239 \renewcommand\cpssp@makeStartRes[3]{%
240 \node at (##2, ##1+.3) [left]%
241 {\cpssp@numberformat{##3}};%
242 }%
243 \renewcommand\cpssp@makeEndRes[3]{%
244 \node at (##2, ##1+.3) [right]%
245 {\cpssp@numberformat{##3}};%
246 }%
247 }
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\cpsstyle@graylines The graylines style is shown in fig. 2.
248 \newcommand\cpsstyle@graylines{
249 \renewcommand\cpssp@makeX[3]{%
250 \draw[dashed, thick, color=black!33]%
251 (##2, ##1+.05) -- (##3, ##1+.05);%
252 }%
253 \renewcommand\cpssp@makeB[3]{%
254 \filldraw[very thin, color=black!25, draw=black]%
255 (##2, ##1+.0125) -- (##3-.075, ##1+.0125) --%
256 (##3-.075, ##1-.0375) -- (##3, ##1+.05) --%
257 (##2, ##1+.05) -- (##2, ##1+.0125);%
258 }%
259 \renewcommand\cpssp@makeC[3]{%
260 \draw[thick, color=black]%
261 (##2, ##1+.05) -- (##3, ##1+.05);%
262 }%
263 \renewcommand\cpssp@makeE[3]{%
264 \filldraw[very thin, color=black!25, draw=black]%
265 (##2, ##1+.0125) -- (##3-.075, ##1+.0125) --%
266 (##3-.075, ##1-.0375) -- (##3, ##1+.05) --%
267 (##3-.075, ##1+.1375) -- (##3-.075, ##1+.0875) --%
268 (##2, ##1+.0875) -- (##2, ##1+.0125);%
269 }%
270 \renewcommand\cpssp@makeET[3]{%
271 \filldraw[very thin, color=black!25, draw=black]%
272 (##2, ##1+.0125) rectangle (##3, ##1+.0875);%
273 }%
274 \renewcommand\cpssp@makeG[3]{%
275 \filldraw[thin, color=black!75, draw=black] %
276 (##2, ##1) rectangle (##3, ##1+.1);%
277 \node at ({(##2+##3)*\real{.5}}, ##1) [anchor=south]%
278 {\cpssp@threehelix};%
279 }%
280 \renewcommand\cpssp@makeH[3]{%
281 \filldraw[thin, color=black!75, draw=black] %
282 (##2, ##1) rectangle (##3, ##1+.1);%
283 }%
284 \renewcommand\cpssp@makeI[3]{%
285 \filldraw[thin, color=black!75, draw=black] %
286 (##2, ##1) rectangle (##3, ##1+.1);%
287 \node at ({(##2+##3)*\real{.5}}, ##1) [anchor=south]%
288 {\cpssp@pihelix};%
289 }%
290 \renewcommand\cpssp@makeS[3]{%
291 \begin{scope}%
292 \clip (##2, ##1) rectangle (##3, ##1+1);%
293 \draw[thick, color=black!75, line cap=round]%
294 (##2, ##1+.05) -- ({(##2+##3)*\real{.5}}, ##1+.2) --%
295 (##3, ##1+.05);%
296 \end{scope}%
297 }%
298 \renewcommand\cpssp@makeT[3]{%
299 \begin{scope}%
300 \clip (##2, ##1) rectangle (##3, ##1+1);%
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301 \draw[thick, color=black!75]%
302 (##2, ##1+.035) arc (180:0:{(##3-##2)*\real{.5}} and .2);%
303 \end{scope}%
304 }%
305 \renewcommand\cpssp@makeLabel[2]{%
306 \node at (0, ##1+.05) [inner sep=0pt,right]%
307 {\cpssp@labelformat{##2}};%
308 }%
309 \renewcommand\cpssp@makeStartRes[3]{%
310 \node at (##2, ##1+.05) [left]%
311 {\cpssp@numberformat{##3}};%
312 }%
313 \renewcommand\cpssp@makeEndRes[3]{%
314 \node at (##2, ##1+.05) [right]%
315 {\cpssp@numberformat{##3}};%
316 }%
317 }

\cpsstyle@pdb The pdb style is shown in fig. 4.
318 \newcommand\cpsstyle@pdb{
319 \renewcommand\cpssp@makeX[3]{%
320 \draw[dashed, thick, color=CpsspColorPdbX]%
321 (##2, ##1+.2) -- (##3, ##1+.2);%
322 }%
323 \renewcommand\cpssp@makeB[3]{%
324 \cpssp@makeC{##1}{##3-.1}{##3}%
325 \fill[color=CpsspColorPdbB]%
326 (##2, ##1) -- (##3, ##1+.2) -- (##2, ##1+.4);
327 }%
328 \renewcommand\cpssp@makeC[3]{%
329 \draw[thick, color=CpsspColorPdbC]%
330 (##2, ##1+.2) -- (##3,##1+.2);%
331 }%
332 \renewcommand\cpssp@makeE[3]{%
333 \cpssp@makeC{##1}{##3-.1}{##3}%
334 \fill[color=CpsspColorPdbE]%
335 (##2, ##1+.1) -- (##3-.23, ##1+.1) -- (##3-.23, ##1) --%
336 (##3, ##1+.2) -- (##3-.23, ##1+.4) -- (##3-.23, ##1+.3)--%
337 (##2, ##1+.3);%
338 }%
339 \renewcommand\cpssp@makeET[3]{%
340 \fill[color=CpsspColorPdbE]%
341 (##2, ##1+.1) rectangle (##3, ##1+.3);%
342 }%
343 \renewcommand\cpssp@makeG[3]{%
344 \draw[ultra thick, color=CpsspColorPdbG, decorate,%
345 decoration={snake, amplitude=.2cm}]%
346 (##2, ##1+.2) -- (##3, ##1+.2);%
347 }%
348 \renewcommand\cpssp@makeH[3]{%
349 \draw[ultra thick, color=CpsspColorPdbH, decorate,%
350 decoration={snake, amplitude=.2cm}]%
351 (##2, ##1+.2) -- (##3, ##1+.2);%
352 }%
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353 \renewcommand\cpssp@makeI[3]{%
354 \draw[ultra thick, color=CpsspColorPdbI, decorate,%
355 decoration={snake, amplitude=.2cm}]%
356 (##2, ##1+.2) -- (##3, ##1+.2);%
357 }%
358 \renewcommand\cpssp@makeS[3]{%
359 \begin{scope}%
360 \draw[thick, color=CpsspColorPdbS]
361 (##2, ##1+.2) -- (##2+.05, ##1+.2) --%
362 ({(##2+##3)*\real{.5}}, ##1+.4) -- (##3-.05, ##1+.2) --%
363 (##3, ##1+.2);%
364 \end{scope}%
365 }%
366 \renewcommand\cpssp@makeT[3]{%
367 \begin{scope}[color=CpsspColorPdbT]%
368 \draw[thick]%
369 (##2, ##1+.2) -- (##2+.1, ##1+.2);%
370 \draw[line width=.05cm]%
371 (##2+.1,##1+.185) arc (180:0:{(##3-##2-.2)*\real{.5}} and .25);%
372 \draw[thick]%
373 (##3-.1, ##1+.2) -- (##3, ##1+.2);%
374 \end{scope}%
375 }%
376 \renewcommand\cpssp@makeLabel[2]{%
377 \node at (0, ##1) [inner sep=0pt, above right=.075 and 0]%
378 {\cpssp@labelformat{##2}};%
379 }%
380 \renewcommand\cpssp@makeStartRes[3]{%
381 \node at (##2, ##1+.2) [left]%
382 {\cpssp@numberformat{##3}};%
383 }%
384 \renewcommand\cpssp@makeEndRes[3]{%
385 \node at (##2, ##1+.2) [right]%
386 {\cpssp@numberformat{##3}};%
387 }%
388 }

\cpssp@style The cpssp@style macro is used to change the style internally. It is called with
the style name as the single mandatory argument and first checks if this style
is known (i.e., the macro \cpsstyle@〈style name〉 is defined) and executes this
macro if possible; otherwise, a package warning is issued and the small style is
used.

389 \newcommand\cpssp@style[1]{
390 \@ifundefined{cpsstyle@#1}{%
391 \PackageWarning{myclassicthesis}{Style ‘‘\Cps@style’’ undefined%
392 \MessageBreak using ‘‘small’’ instead}%
393 \cpsstyle@small%
394 }{%
395 \csname cpsstyle@#1\endcsname%
396 }%
397 }
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5.6 User Interface, Part 2
\cpsspformat Now the three main user commands are defined. \cpsspformat takes one manda-

tory argument which is a list of comma-separated options in keyval format; these
options change the appearance of the cpssp output.

398 \newcommand\cpsspformat[1]{\setkeys{cpssp}{#1}}

When the package is loaded by \usepackage[〈options〉]{cpssp}, \cpsspformat
is called and the options are set to the values specified in the optional argument
of \usepackage.

399 \cpsspformat{%
400 style=\Cps@style,%
401 numberformat=\Cps@numberformat,%
402 labelformat=\Cps@labelformat,%
403 threehelixname=\Cps@threehelixname,%
404 pihelixname=\Cps@pihelixname%
405 }

\cpsspinput \cpsspinput is basically a shorthand for the more powerful cpsspimage en-
vironment (see below). The optional argument takes the same option list as
\cpsspformat, the mandatory argument takes the name of the input file with-
out the .tex extension.

406 \newcommand\cpsspinput[2][]{\begin{cpsspimage}[#1]{#2}\end{cpsspimage}}

cpsspimage The cpsspimage environment takes the same arguments as the \cpsspinput com-
mands. \begin{cpsspimage} first begins a tikzpicture environment and then
locally changes the appearance of the secondary structure image which is finally
loaded by \input. As tikzpicture remains open until \end{cpsspimage}, it is
possible to add further graphical elements to the image by using standard TikZ
commands.

407 \newenvironment{cpsspimage}[2][]%
408 {\begin{tikzpicture}\cpsspformat{#1}\input{#2.tex}}%
409 {\end{tikzpicture}}
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