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Translate.pl - PERL program to translate nucleic acid
sequence to amino acid seguences

4!/usr/bin/perl

#translate.pl -- translate nucleic acid sequence to protein
sequence
L] according to standard genetic code

L] set up table of standard genetic code

sstandardgeneticcode = |

"ttt*=> "Phe", “tct"=> "Ser", "tat"=> "Tyr", "tgt"=> "Cys",
"tte"=> “Phe", "tecec"=> "Ser", "tac"=»> "Tyr“, “tgc"=> "Cys",
“tta's> "Leu”, ‘'tca"=> "Ser”, "taa"=> "TER", "tga'=> "TER",
*ttg"=> "Leu", *tegt=> “Ser", "tag"=»> "TER", "tgg"=> "Trp",
"ctt*=> "Leu", "cct*=> "Pro", "cat'=»> "His", “cgt"=> "Arg",
"cte"=> "Leu", "ccc"=>» "Pro“, "cac"=> "His", *cge"=> “"Arg",
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"cta"=> "Leu", "cca"=» "Pro", "caa'=s> "Gln", "cga*=> "Arg",
‘ctg'=> “Leu", “ccg'=> "Pro", ‘cag"=> "Gln", "cgg”=> "Arg",
‘attm=> "Ile”, "act"=> "Thr", "aat"=> "Asn", "agt"=» "Sexr",
‘tatc"=> "Ile", *acc”=» "Thr", "aac"=»> "Asn", "agcT=> "Ser",
‘atar=> "Ile", "aca"=> "Thr", "aaa"=»> "Lys", "aga"=» "Arg",
‘atg"=> "Met", "acg"=> "Thr", "aag"=> "Lys", "agg"=» "Arg-,
rgett'=> "val", "gctr=» "Ala", “"gat"=> "Asp", "ggt"=> "Gly",
"gtct=> "Val®, "gcct=> “Ala", “gac"=> "Asp", "ggc"=> "Gly",
"gta*=> "Val", ‘gca"=> *Ala", "gaa"=» “Glu", "gga"=> "Gly”,
"gtg"=> "Val“, *gcgT=» "Ala", "gag"=> "Glu", ‘ggg"=> "Gly"

)

# process input data

wiile ($5line = <DATA>) { # read in
line of input

print "$line”; #
transcribe to output

chop(); # remove

end-of-line character

Btriplets = unpack("a3"™ x {length{$line)/3), $line); # pull out
successive triplets

foreach $codon {(@triplets) { 4% loop
over triplets
print "$standardgeneticcode({$codon)*; ¥ print
out translation of each
} # end loop

cn triplets

print "\n\n*; # skip
line on output
)
cn input lines

E

end loop

# what follows is input data

__END_

atgeatccctttaat
tctgtctga

Agsemble.pl - PERL program to assemble overlapping fragments
of strings:

#!/usr/bin/perl
#assemble.pl -- assemble overlapping fragments of strings

4+ input of fragments

while ($line = <DATA>) { # read in fragments, 1
per line

chop(Sline}; # remove trailing
carriage return

push{@fragments, 51line) ; # copy each fragment

into array
}
¥ now array @fragments contains fragments

¢ we need two relationships between fragments:

# (1) which fragment shares no prefix with suffix of another
fragment

¥ * This tells us which fragment comes first

v Adle glea g




# (2) which fragment shares longest suffix with a prefix of
ancther

# * This tells us which fragment follows any fragment

# First set array of prefixes to the default value

"neprefixfound”.

# Later, change this default value when a prefix is found.

# The one fragment that retains the default value must be come
first.

# Then loop over pairs of fragments to determine maximal overlap.
# This determines successor of each fragment

# Note in passing that if a fragment has a successor then the
# successor must have a prefix

foreach $i {@fragments) { # initially set prefix
of each fragment

Sprefix({si) = *noprefixfound": # to
"noprefixfound"

} ¥ this will be

overwritten when a prefix is found

# for each pair, find longest overlap of suffix of one with prefix
of the other

# This tells us which fragment FOLLOWS any fragment
foreach $i (@fragments) { # loop over fragments
$longestsuffix = "*; # initialize longest

suffix to null

foreach $j (@fragments) { # loop over fragment
pairs
unless ($i eq $3) { # don't check fragment
against itself

$combine = %i , “XXX* . $3j; # concatenate fragments,
with fence XXX

Scombine =~ /{I\S 1{2, })XXX\1/; # check for
repeated sequence

if (length({51l) > length(S$longestsuffix}) {( # keep
longest overlap
- $longestsuffix = %$1; # retain longest suffix
$successor{%i}) = %3; # record that $3 follows
$1
}
H
Sprefix{$successor{$i}} = "found"; # 1f $j follows $i then
5j must have a prefix
}
foreach (@fragments) | # find fragment that has

no prefix: that's the start
if ($prefix{$_)} eq "noprefixfound"! {Soutstring = $_;}
}
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$test = Soutstring; # start with fragment

without prefix

while (Ssuccegsor($test}) | # append fragments in

order ’
$test = $successor{stest}; # choose next fragment
$outstring = $outstring."XXX". $test; # append to String
Soutstring =~ s/{[\S J+)XXX\N1/\1/; & remove overlapping

segment

}

Scutstring =~ s/\\n/\n/g; # change signal \n to

real carriage return

print "$outstringin®; # print final result

END

tte men and women merely players;\n

ore man in his time

All the world's

tteir entrances, \nand one man

stage,\nAnd all the men and women

Trey have their exits and their entrances,\n
werld's a stage, \nAnd all

their entrances, \nand one man

i his time plays many parts.

merely players; \nThey have

assemble Aa)sial) o) 3 Slaldaal zeali pll (e Juay el dlilia g
: overlapping fragments

# /usr/bin/perl

$‘ = ||||:
@ ragments = split(*\n", <DATA>);

fareach (@fragments) [ $firstfragment{$_} = $_; ]

foreach $1i {@fragments) {
foreach $j (@fragments) { unless {(%i eq $3) {
{Scombine = §i . "XXX" . S$J) =~ /({{\S J(2,})XXX\1/;
{length($1) <= length($successor($i})) || { $successor{s$iy

} }
undef $firstfragment{$successor{$ili:

$-est = Soutstring = join """, values(%firstfragment);
while ($test = Ssuccessor(sStest)) ( [Soutstring .= "XXX" ., Stest)
== s/ ([\S 1+)XXX\1/\1/; }

Snutstring =- s/\\n/\n/g; print "Soutstring\n";

__END__
the men and women merely players;\n
one man in his time
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All the world's

their entrances, \nand one man

stage,\nadnd all the men and women

They have their exits and their entrances,\n

world's a stage, \naAnd all

their entrances, \nand one man

in his time plays many parts.

merely players;\nThey have
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http://www.expasy.ch/cei-bin/sport-search-ful.
horse pancreatic :key words J ga—adall Gl Sall 4 (S8 -)
ribonuclease

ENTER ¢bie e il 25 =Y

el e Jomad s FASTA format & RNP_HORSE il —Y

>sp|P00674 |RNP_HORSE RIBONUCLEASE PANCREATIC (EC 3.1.27.5) (RNASE
1 ...

KESPAMKFERQHMDSGSTSSSNPTYCNOMMKRRNMTQGWCK PVNTFVHEP
LADVQAICLQKNITCKNGQSNCYQSSSSMHITDCRLTSGSKYPNCAYQTS
QKERHIIVACEGNPYVPVHFDASVEVST
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Pancrcatic ribonuclease sequences from horse (Equus caballius), minke whale (Balaenoptera
acutorosirata) and red kangaroo (Macropus rufis):

>RNP_HORSE

KESPAMKFERQHMDSG STSSSNPTYCNQMMKRRNMTQGWCK PVNTFVHED
LADVQAICLQKNITCKNGQSNCYQSSSSMHITDCRLTSGSKYPNCAYQTS
QKERHIIVACEGNPYVPVHFDASVEVST

>RNP_BALAC
RESPAMKFQRQHMDSGNS PGNN PNYCNQMMMRRKMTQGRCKPVNTFVAES
LEDVKAVCSQKNVLCKNGRTNCYESNSTMH ITDCRQTGSSKYPNCAYKTS
QKEKHIIVACEGNPYVPVHFDNSV

>RNP_MACRU
ETPAEKFQRQHMDTEHSTASSSNYCNLMMKARDMTSGRCK PLNTF IHEPK
SVVDAVCHQENVTCKNGRTNCYKSNSRLSITNCRQTGASKY PNCQYETSN
LNKQIIVACEGQYVPVHFDAYV

multiple - sequence alignment program CLUSTAL  mali y adiuy
:4..11_5.1.9_’ W:

http://www.ebi.ac.uk/clustalw/

:T-coffee: sa 5 sl oy Sllia

http:/fwww.ch.embnet.org/software/TCoffee.html
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(Position Sensitive Iterated - Basic Linear Alignment Sequence Tool)
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SWISS- & 52l 05l Gual) panall ali e Jgeaall )
.PROT entry P26367

tad gall MA e PSI-BLAST ¢l al —Y
http://www.ncbi.nlm.nih.gov/blast/psiblast.cgi.
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Pir 11 145557 eyeless, long form - fruit fly (Drosophila melano
255 7e-67
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PERL program for extraction of species names from PST-BLAST output:

#!/usr/bin/perl
#extract species from psiblast output

¥ Method:

# For each line of input, check for a pattern of form [Drosophila
melanogaster]

# Use each pattern found as the index in an associative array

# The value corresponding to this index is irrelevant

# By using an associative array, subsequent instances of the same
# species will overwrite the first instance, keeping only a
unigue set

# After processing of input complete, sort results and print.

while (<=) { # read line of input
1f (/N[ [A-2){a-21+ [a-219)00N1 /) # select lines containing
strings of form
# [Drosophila
melanogaster]
Sspecies{$1} = 1; # make or overwrite entry
ir
} # associative
array
}
foreach {(sort(keys(%species))}{ # in alphabetical order,
print "$_\n"; # print species names
}
+ - el .‘ -
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Chicken lysozyme :

EVFGRCELAAAMKRHGLDNYRGYSLGNWVCAAKFESNFNTQATNRNT
DGS

Baboon ? - lactalbumin :

KQFTKCELSQNLY- -DIDGYGRIALPELICTMFHTSGYDTQAIVEND - ES
Chicken lysozyme :
TDYGILQINSRWWCNDGRTPGSRNLCNIPCSALLSSDITASVNCAKKIVS
Baboon ? - lactalbumin :
TEYGLFQISNALWCKSSQSPQSRNICDITCDKFLDDDITDDIMCAKKILD
Chicken lysozyme :

DGN- GMNAWVAWRNRCKGTDVQA- WIRGCRL-

Baboon ? - lactalbumin :

I--KGIDYWIAHKALC - TEKL - EQWL - -CE-K
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:Web Resources Wd) £ 92l Sy i iN1 o jaluaa

Human Genome Project Information :
http://www.ornl.gov/hemis/project/info.html

Genome Statistics:
http://bioinformatics.weizmann.ac.il/mb/statistics.html

Taxonomy Sites :
Species :  http://www.sp2000.org

Tree of life :  http://phylogeny.arizona.edu/tree

Database of genetics of disease :
http://www.ncbi.ntm.nih.gov/omim/
http://www.geneclinics.org/profilesfall.html]

Lists of databases :
htip://www.infobiogen.fr/services/dbcat/
http://www .ebi.ac.uk/biocat/

List of tools for analysis :
http://www.ebi.ac.uk./Tools/index.html

Debate on electronic access to the scientific literature :
http://www.nature.com/debates/e-access/
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Problem 1. For what of following sets of fragment strings does the
PERL program mentioned before work correctly ?

(a) Would it correctly recover :

Kate, when France is mine and | am yours, then yours is
France and you are  mine .

From :

Kate, when France

France is mine

is mine and

and I am\nyours

yours then

Then yours is France
France and you are mine\n

Sample input strings for assembly:

(a) Input data:

Kate, when France

France is mine

is mine and

and T am\nyours

yours then

Then yours is France
France and you are mine\n

() Correct answer:

Kate, when France is mine and T am
yours, then yours is France and you are mine.

(b) Would it correctly recover :

One women is fair , yetlam well; another is wise, yet | am
well; another virtuous, yet I am well; but till all graces be in one
woman, one woman shall not come in my grace .

from :

One woman is

woman is fair,

is fair, yet I am

yet I am well;

[ am well; another

another is wise, yet I am well;
yet [ am well; another virtuous,
another virluous, yet T am well;
well: bud till all

all graces be

e’ Sl S ———
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be in one woman,

one woman, ong

one woman shall

Shall not come in my grace.

(b) Input data:

One woman is

wO nan is fair,

1s fuir, yet T am

yet I am well;

I ma well; another

ang ther 1s wise, yet [ am well;
yet [ aim well; another virtuous,
ancther virtuous, yet [ am well;
we 1; but till all

all zraces be

be in one woman,

on¢ woman, ong

one woman shall

Shull not come in my grace.

(b) Correct answer:

One woman is fair, yet I am well;
ancther is wise, yet I am well;

another virtuous, yet 1 am well;

but 111l all graces be in one woman,

one woman shall not come in my grace.

(¢ ) Would it correctly recover :

That he is made, "tis true: "tis true "tis pity; And pity "tis "tis true.

from :

That he is

is mad, 'lis

‘tis true

truz: 'tis true s
truz 'tis

tis pity;in
pity;\nAnd pity
pity 'tis

'tis ‘Us

"1is true\n

(¢ Input data:

That he is

is mad, ‘tis

"lis true

true: 'tis true 'tis
true ‘tis
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tis pity;\n
pity;\nAnd pity

pity 'tis

lis 'tis

'tis true.\n

(c) Correct answer:

That he is mad, “tis true: 'tis true 'tis pity;
And pity 'tis 'tis true.
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