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• A first perspective of the field of bioinformatics is the cell. 

• Bioinformatics has emerged as a discipline as biology has 
become transformed by the emergence of molecular 
sequence data. Databases such as the European Molecular 
Biology Laboratory



While the discipline of bioinformatics focuses
on the analysis of molecular sequences,
genomics and functional genomics are two
closely related disciplines.



• The goal of genomics is to determine and analyze the 
complete DNA sequence of an organism, that is, its genome. 
The DNA encodes genes can be expressed as ribonucleic acid 
(RNA) transcripts and then, in many cases, further translated 
into protein. 

• Functional genomics describes the use of genome‐wide 
assays to study gene and protein function. For humans and 
other species, it is now possible to characterize an 
individual’s genome, collection of RNA (transcriptome), 
proteome and even the collections of metabolites and 
epigenetic changes, and the catalog of organisms inhabiting 
the body



• A second perspective of bioinformatics is the organism. 

• Broadening our view from the level of the cell to the organism, 
we can consider the individual’s genome (collection of genes), 
including the genes that are expressed as RNA transcripts and 
the protein products. 

• For an individual organism, bioinformatics tools can therefore 
be applied to describe changes through 

• developmental time, 

• changes across body regions, and 

• changes in a variety of physiological 

or pathological states.



• A third perspective of the field of bioinformatics is
represented by the tree of life.

• The scope of bioinformatics includes all of life on Earth,
including the three major branches of bacteria, archaea, and
eukaryotes.

• Viruses, which exist on the borderline of the definition of
life, are not depicted here.

• For all species, the collection and analysis of molecular
sequence data allow us to describe the complete collection
of DNA that comprises each organism (the genome).

• We can further learn the variations that occur between
species and among members of a species, and we can
deduce the evolutionary history of life on Earth. Adapted from Barns et al. (1996),

Hugenholtz and Pace (1996), and Pace (1997).



Homolog structure: Similar 
structure and position, but 
different function 

Courtesy of Prof. Ken Sytsma

http://evolution.berkeley.edu

Analog structure: 

Similar function, but 

different origin



Analogy

• Different structures which perform the same function 
(Owen, 1843)

• Convergence: Similarities between organisms that 
evolved independently. 







ENTREZ/GQUERY





Search

•glucokinase NOT similar





SAVED FOR 8 HOURS



Saving the DNA Sequence
1    aaaggactga gtgttcatta aaaaaatgac tacatcccag aaatactttt aatcaccata 

61   gatacctggg cagggacatt tagacacttc ccacaagatc tactaaaaga tacactgaca 

121  taaaagccct tctataaacc cttcattgag ctgcatctgc tgcggaagat tccctttcaa 

181  gcgagcatgg aaaagtttga acagaacgag gtggatcaaa tcctgtctga gttccatctc 

241  caggaggaag atttgcatgt tctgatgtgt aggatgcagg ctgagatgga gaggggtctt 

301  cacctggaaa ccaatgagga ggccagtgtt aaaatgctgc ccacctatgt tcgttctaca 

361  cctgatggct ccgaggtggg tgacttccta gccctggacc ttgggggaac caactttcga 

421  gtcatgttgg taaaggttgg ggaggatttg gaagggcagt ggaaagtgga gacaaaacac 

481  aaaatgtatt caattccaga ggatgccatg actggaacag cggagatgct attcgactac 

541  attgcagaat gcatttctga ttacctggac cagcaaaaca tgaaacacaa gaaactgccc 

601  ctgggattta ccttctcttt cccagttagg catgaggata ttgacaaggg tattcttctc 

661  aactggacca aaggattcaa agcatctgga gcagaaggaa acaatgttgt tggactcctt 

721  agagatgcta tcaagagacg tggtgatttt gagatggatg tggttgccat ggtgaatgat 

781  acagtggcca ctatgatatc ttgttactat gaagaccatc actgtgaggt tggcttgatc 

841  gtagggacag gttgtaacgc ctgctacatg gaggagatga gtaatgtgga gttggtagaa 

901  ggagaggagg gacgtatgtg tgtgaacaca gagtggggag catttggcga cacaggggaa 

961  ctggaggatt tccgtctgga gtatgaccga gtggtggatg aggcatctct taatcctggt 

1021 cagcaactct atgaaaagat gattggtgga aaatacatgg gagagctggt gagactagtc

1081 ctgataaaga tggtgaatga gaatctgata tttggaggag aatcttctga aaagctgaag 

1141 acccgaggag cctttgacac acaatttgtg tcccagatag aggcggacac ctcagatttt 

1201 aagcagactc tcaacatcct gcggactcta ggggttcagg ccacaattgg agactgtcat 

1261 gctgtgcgct tagcatgtga gagtgtatct actcgagctg ccgtcatgtg ttcctctggc 

1321 cttgctgcga tattgaaccg catgcaccaa agcagaagag gggaactgtc tcgaattaca 

1381 gtgggagtcg atggatctgt gtacaaacta catcctagtt tcaaagacaa gttccatgcc 

1441 actgtgcaca aactgacttc aggctgtgaa attaccttca ttcagtcaga ggaaggaagc 

1501 gggcgtggtg ctgccctaat atcagcagtg gcgtataaga tggctgtcct gattggtcac 

1561 tagtgagaaa tgcatacatg acatacagac ccagaagcca ctcttaggtt tgcagtgcat 

1621 tccacagatc tgaagagatt ccttcatatt tacaatgtag aacatctgac aaaacattct 

1681 gcttctaagt gcaattactt actaagggga atcttactct aaaacagctt tataaaatgc 

1741 acagagagct aatttcgctg ttgcagtgtt cctctggata ctgccataag gtgtactgaa 

1801 gatatatcca gaaatcagta ggcaagagat ccaaagacca tttctatgtt tacacaataa 

1861 atggctttca caaacatgtt ctacagagca cagatccacc aaacattgga gtgtccacta 

1921 accaagcgaa atgaattcaa cactggaaaa taactacaga agacatttgc aaaatgctaa 

1981 gtcaatagca actaacagat aaggggttcc aaagataatg gctattatta gaccctaagg 

2041 agattgagtt atccaccaaa aactgccact aataagtgtt caacctggtg tttcttagac 

2101 atcatatcaa atcttgacaa aagttatgtg gcggagcatt caacccatga caatttacca 

2161 ctagcatttg ctgcttacgc ccttcaccgg tttaagagtt acttagagct tacacctcaa 

2221 gtggagaacc accaggcagc acttctgtga tccagatcaa tgaccattcg tcatgtatat 

2281 tacacagcca tcaaaatgtg agaatgaact aaatgtatca atagccacac cagcagccac 

2341 tgttcctcct aaacttttca agcatcaaca ttaaatcatc taaaagcctc ccatcacggg 

2401 aacatttgtg aaatgtcaaa ggctgtcaaa aaaaaaaaaa aa



Coding sequence



Save amino acid sequence


