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What is Bioinformatics?What is Bioinformatics?What is Bioinformatics?
““LetLet’’s learn the Latin rootss learn the Latin roots””
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Using Latin Roots to 
Define Bioinformatics

“Bio”--means “Life”
– Ex: Biology is the “study of life”.

“Info”--explicitly detailed data
“-Matics”--refers to mechanical process or mechanism.

– Ex: Automatic--“mechanism of its own”
– Ex: Information--“data that has been mechanically 

processed” (in this case “mechanically” means it was worked 
on).

Hence the meaning of “Bioinformatics” is 
“computerization or mechanical processing of life data”.
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VocabularyVocabularyVocabulary
““Words to KnowWords to Know””
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DNA--Deoxyribo-Nucleic Acid commonly referred to as the 
“blueprint of life”. It is the “Mastermind” that carries the 
“design” of how the person is to be in its encoding.
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RNA--Ribo-Nucleic Acid is the “Architect” and the 
“messenger”. It reads the “blueprint” and carries out the 
“written plan” and gets to work in the “construction” with 
the help of the ribosomes (AKA the “cement mixers”).
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Nucleotides--the “numbers and variables” which the RNA has to 
“analyze” and use in order to make the “calculations and 
adjustments” which leads to making the “Mastermind’s Design”.
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First Dimension:
Sequence (BLAST!)
First Dimension:First Dimension:

Sequence (BLAST!)Sequence (BLAST!)
(Basic Local Alignment Search Tool)(Basic Local Alignment Search Tool)
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What is BLAST?
Here is a hint: BLAST is not a huge explosion.   
BLAST is a program used to analyze DNA, RNA, and 
proteins and compare similarities in nucleotides’
patterns by pairing them up side by side.

It will notify you of the alignment that has been 
isolated for analysis and to what degree it matches 
by percentages and by matrices. 

How does it work?How does it work?
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“The Answer to all your Troubles”
Like all machines it only serves by reaction. We give it an input and it 
gives us an output. We just feed it data and it gives us detailed 
information. We give it the broken down pieces and the computer 
glues it together in the right spots. Still we have to keep in mind that 
“the creation could only be as good as its creator allows it to be”.
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Examples of Input and Output
Input:
BLAST Human Sequences.

>NM_003234:3394-3493    Homo sapiens transferrin receptor
AGCTTTCTGTCCTATTGGCACTGAGATATTTATTGTTTATTTATCAGTGACAGAGTTCACTATAAATGGTGTTTATTTAATA
GAATATAATTATCGGAAG

Output:
Descriptions

Score E Sequences producing significant alignments: (Bits) Value
ref|NT_029928.13| Homo sapiens chromosome 3 genomic contig, G... 174 2e-41 
ref|NW_001838889.1| Homo sapiens chromosome 3 genomic contig,... 174 2e-41
ref|NW_921873.1| Homo sapiens chromosome 3 genomic contig, al... 174 2e-41 

Score = 174 bits (94), 
Expect = 2e-41 
Identities = 98/100 (98%),
Gaps = 0/100 (0%) 

Strand=Plus/Minus 

Query 1 
AGCTTTCTGTCCTATTGGCACTGAGATATTTATTGTTTATTTATCAGTGACAGAGTTCAC   60 
||||||||||||||||||||-||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| Sbjct 1730715

AGCTTTCTGTCCTTTTGGCACTGAGATATTTATTGTTTATTTATCAGTGACAGAGTTCAC   1730656 
Query 61 

TATAAATGGTGTTTATTTAATAGAATATAATTATCGGAAG 100
|||||||||||||||||||||||-|||||||||||||||||||||||||||||||||||||||||   Sbjct 1730655

TATAAATGGTGTTTTTTTAATAGAATATAATTATCGGAAG 1730616 
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Second Dimension:
Secondary Structure 

(RSmatch)

Second Dimension:Second Dimension:
Secondary Structure Secondary Structure 

((RSmatchRSmatch))

(RNA Secondary Structure Matching)(RNA Secondary Structure Matching)
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What is RSmatch?
Simple answer is that it’s a program that helps juxtapose 
two secondary structures of RNA. It identifies similarities 
as well as the differences amongst them.

How does it work?How does it work?
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Once Again…
It works the same way as BLAST: by input. 
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RADARRADARRADAR
ExamplesExamples
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Examples of Input: RADAR
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Examples of Output: RADAR
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RmotifDBRmotifDBRmotifDB
ExamplesExamples
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Examples of Input: RmotifDB
Input:

Compared with:Compared with:
18,233 RNA secondary structures 18,233 RNA secondary structures 

taken from the 603 taken from the 603 RfamRfam seed alignments (version 9.0)seed alignments (version 9.0)
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Output:
Examples of Output: RmotifDB
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