
CS214 Advanced UNIX

Assignment 3

Due: Tuesday, April 5, 11:59pm

At the end of this assignment you will

• learn basic flow control and file manipulation in Perl

• gain experience manipulating data in Perl using regular expressions

• learn how to format your data in a human-readable form

• know how to use functions to reuse and structure code.

Accessing most recently modified files

Write a perl script lsmod.pl that lists all the files in your current directory that have been
modified after a given date. The script takes as input the specific date you are interested
in. All dates refer to the current year, and are introduced in the specific format Month
Day Hour:Minutes, with the option of not mentioning hour, or both hour and minutes.
For example, if you want to list all the files that have been modified beginning March 14
at noon, run perl lsmod.pl March 14 12:00; perl lsmod.pl March 14 12 will have
the same effect. If you want to list all files that have been modified beginning March 14,
run perl lsmod.pl March 14; this will be understood as perl lsmod.pl March 14
00:00.

Note: Write the script assuming that the user never enters a wrong date, such as
March 36, or Maaarch 14 30:67.

Hint: Use the system function to run the ls -all command. You might also find
useful to convert both the data as input and the month-day-hh:mm fields returned by
ls -all, into a standard notation, such as MMhhmm. For example, you can translate
March 14 12:00 as 03141200. The advantage is that you can now use lexicographic order
to decide which dates come after March 14 12:00.
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Gene translation

Perl (mostly its BioPerl version) is extensively used in Bioinformatics. The main reason
is that Perl allows relatively easy manipulation of large files of data, and permits fast
search of patterns within data. In this problem we will look at a simple application for
Bioinformatics: translating a DNA sequence into a sequence of amino acids (for those
of you who no not have a Biology background, the problem makes sense even if this is
the first time you hear about these notions; trust me, I haven’t studied Biology for quite
some time ...).

Citing book explanation: the Universal Genetic Code is the instruction manual that

the cell uses to read the DNA sequence of a gene and produce a corresponding protein.

Proteins are made of amino acids that are strung together in a chain. Each three-letter

DNA sequence, or codon, encodes a specific amino acid.

Formally, we represent the DNA sequence of a gene as a string of literals T, C, A and
G. Here is how a sequence may look like GCATGCTGCGAAACTTTGGCTGA.
Each group of 3 such literals (codon) encodes an amino-acid. The table on the next page
shows the Universal Genetic Code: the correspondence between codons and amino-acids.

The code has several key features:

• All genes begin with the ”start” codon, ATG.

• There are three ”stop” codons that signify the end of the gene.

• Same amino-acid may be encoded by multiple codons.

For example, if the DNA sequence is GCATGCTGCGAAACTTTGGCTGA, to
find the sequence of amino-acids that it encodes, we first try to separate the sequence
into tree-literal groups:

1. GCA TGC TGC GAA ACT TTG GCT GA

2. GC ATG CTG CGA AAC TTT GGC TGA

3. G CAT GCT GCG AAA CTT TGG CTG A

From these sequences, we keep only the one that (with the exception of at most 2 literals)
starts with ATG; that is, we keep sequence 2. Then we discard the first two literals:
ATG CTG CGA AAC TTT GGC TGA and use the Universal Genetic Code to
obtain the encoded amino-acids: Met Leu Arg Asn Phe Gly Stop.
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Codon(s) Amino-acid

TTT,TTC Phe
TTA,TTG,CTT,CTC,CTA,CTG Leu
ATT,ATC,ATA Ile
ATG Met
GTT,GTC,GTA.GTG Val
TCT,TCC,TCA,TCG Ser
CCT,CCC,CCA,CCG Pro
ACT,ACC,ACA,ACG Thr
GCT,GCC,GCA,GCG Ala
TAT,TAC Tyr
TAA.TAG Stop
CAT,CAC His
CAA,CAG Gln
AAT,AAC Asn
AAA,AAG Lys
GAT,GAC Asp
GAA,GAG Glu
TGT,TGC Cys
TGA Stop
TGG Trp
CGT,CGC,CGA,CGG Arg
AGT,AGC Ser
AGA,AGG Arg
GGT,GGC,GGA,GGG Gly

Assume that the code above is stored in the file code.txt (you can download it from
the course page, too). Write a subroutine gene2amino that takes as argument the file
in which the code is stored and a DNA sequence (as the one in our example), and returns
its translation into a sequence of amino-acids.

Finally, let’s look at a common entry in one of the gene databases, called GenBank.
Here you can see extracts of a typical entry (see genedoc.txt on the webpage for the
full entry).

LOCUS AB031069 2487 bp mRNA PRI 27-MAY-2000

DEFINITION Homo sapiens PCCX1 mRNA for protein containing CXXC domain 1,

complete cds.

ACCESSION AB031069

VERSION AB031069.1 GI:8100074

KEYWORDS .

SOURCE Homo sapiens embryo male lung fibroblast cell_line:HuS-L12 cDNA to
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mRNA.

ORGANISM Homo sapiens

....

ORIGIN

1 agatggcggc gctgaggggt cttgggggct ctaggccggc cacctactgg tttgcagcgg

61 agacgacgca tggggcctgc gcaataggag tacgctgcct gggaggcgtg actagaagcg

121 gaagtagttg tgggcgcctt tgcaaccgcc tgggacgccg ccgagtggtc tgtgcaggtt

181 cgcgggtcgc tggcgggggt cgtgagggag tgcgccggga gcggagatat ggagggagat

....

2341 agggactgtc cccgtcgaca tgttcagtgc ctggtggggc tgcggagtcc actcatcctt

2401 gcctcctctc cctgggtttt gttaataaaa ttttgaagaa accaaaaaaa aaaaaaaaaa

2461 aaaaaaaaaa aaaaaaaaaa aaaaaaa

//

Notice that the DNA sequence is given at the end of the file, after the keyword ORIGIN.
In addition, each line contains 60 literals, in groups of 10, and the line starts with the
index of the first such group.

Write a script genetrans.pl that takes 3 arguments: the entry file, the translation
code file, and an output file, and prints in the output file the translation of the DNA
sequence. For example, you can run your script as

perl genetrans.pl genedoc.txt code.txt mytrans.txt

Feel free to test first with short DNA sequences, and then only with genedoc.txt.

What to turn in

Write your answers in 2 scripts: lsmod.pl and genetrans.pl.

The deadline is strict, unless you talk to me in advance and explain me the reason
for your late submission.

How to get help

If you encounter problems, this is how you can get help:

• check the lecture notes for similar problems and their solutions

• check the newsgroup to see if other people have similar problems, or post your
question

• come to office hours, and if you cannot make it, send me email for an appointment.

There are many Perl tutorials online, check the course webpage for links to two of
them. Just as for UNIX you can use the man command, you can always access the
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Perl manual pages on your computer; for a complete list of this documentation, try man
perl. The man entries are typically stored at /usr/local/bin/perl5/man. Additional
documentation exists usually at /usr/local/perl5/lib; to check where exactly this doc-
umentation is on your system, type perl -V : man.dir and check the end of the output.
Here I list how to access some of the manual pages that are useful for this assignment:

• man perldoc explains how to use the perl documentation; most importantly, to
check a built-in function, try perldoc -f function name, and to check a keyword,
try perldoc -q FAQ keyword (for example, to see how you can sort lists, type
perldoc -f sort)

• man perlrequick is a tutorial on Perl regular expressions

• to see lists of built-in functions, execute man perlfunc

• information on Perl data structures is found by typing man perldsc

• man perlfaq1, ..., man perlfaq9 list frequently asked questions about Perl.

Good luck!
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