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What is Bioinformatics?

"Let's learn the Latin roots”
e S

You failed your Latin examl
But Sweety. it's important o learn Latin:
All your friends" names have Latin roots_ |



"Bio"--means "Life
- Ex: Biology is the "study of life".

Using Latin Roots to
Define Bioinformatics

"Info"--explicitly detailed data

"-Matics"--refers to mechanical process or mechamsm
- 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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Vocabulary

"Words 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.




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
“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:

Seguence (BLASTI)

(Basic Local Alignment Search Too




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 wors?
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AZIMUTH, 3O PEGREES,
15 SECONFS, ELEVATION ...

It Was Inevitable: ComputerizedSpit Ball.

“Is that the computer language you've
been studying in school, dear?”




Examples of Input and Output

BLAST Human Sequences.
>NM_003234:3394-3493 Homo sapiens transferrin receptor
AGCTTTCTGTCCTATTGGCACTGAGATATTTATTGTTTATTTATCAGTGACAGAGTTCACTATAAATGGTGTTTATTTAATA

GAATATAATTATCGGAAG
Output:
Score E Sequences producing significant alignments: (Bits) Value
Homo sapiens chromosome 3 genomic contig, &... 2e-41
Homo sapiens chromosome 3 genomic contig,... 2e-41
Homo sapiens chromosome 3 genomic contig, al... 2e-41
Score = 174 bits (94),
Expect = 2e-41
Identities = 98/100 (98%),
Gaps = 0/100 (0%)
Strand=Plus/Minus
Query 1
AGCTTTCTGTCCTATTGGCACTGAGATATTTATTGTTTATTTATCAGTGACAGAGTTCAC 60
(LT - |I||II||||||IéII|IIIIIIIII||||||I|II|II|||I||I|||I|IéIIIIIIIIIIII LTI sbjct 1730715
AGCTTTCTGTCCTT GAGTTCAC 1730656
Query 61

TATAAATGGTGTTTATTTAATAGAATATAATTATCGGAAG 100

CLLOPLVLLLLV LU= LT LD LLLEELELLELTTTLTEELTT L Sbict 1730655
TATAAATGGTGTTTTTTTAATAGAATATAATTATCGGAAG 1730616




Second Dimension:
Secondary Structure
(RSmatch)

RINA Secondary Structure Matching)

A









RADAR

Examples



Examples of Input: RADAR

Your input

Subject:

JNM_000032:1-52  Homo sapiens aminolevulinate, muclear gene encoding mitochondrial protein, mENA
CACCUGUC ATCGUUCGUCCUC AGTGC ARG G AAC AGG AT AG G TITC ALG
R A NN
JNM_014585:0-100 Homo sapiens solute carrier family 40, member 1 (SLC4041), mBNA
AGCGEGACRCOCGEGCGGRCCCTR AAGHG G ACG GGG GICCCAGTICGG AGE LG CAGGG AGCICCACOCCrG ACTCEGUATALG A CUG GG CCCRGCOCA
R A INRDNRID DN LA A PR A PR A PR A O DI DRD IR D RN L
JNM_002081:50-150 Homo sapiens glypican 1 (GPCL), nENA
CGCCG G CC GGG TG U I CaC I CUCRE OO CRCCRCCUC IR G ACCG UG AR CCG UG GCGCCRGEG ACC TG GCIC UG COC GGG GG
L COCCCE CO0 CO00Et. Ot IO L E0R).
»NM_003449:1000-1100 Homo sapiens tripartite motif-containing 26 (TRIMZ6), mRNA
GOCAGTIAC ATIGTGGCTGAG TG AGC ARG ICATC AGTICCTIG AGGG AGCGEG AGE ALC ACCTIGCTIGG AACAGC TR GCG AAGCUGGAGT ARG AGCTICAC
O P O o e S D S NS D S D S D P S S P S D S R Ay ) 3
YNM_018992:450-560 Homo sapiens potassium charmel tetramerisation domain cortaining & (KCTDE), nRNA
CATTAATALLACTIGUAL AGGAC LA LATITTAG AGALCG AGAC AGC ALL BT ATCGC MGG UGCCUG UG AAGC AT TG TACCG UGG CUGCAG UG CCARGAGG A
(00l (OECH I COCCLG 0. Tt I
SN 014685:151-260Homo sapiens solute carrier family 40, member 1 (SLC4041), mRNA
ICGEGACGACCUGCTGAGCCUCCT AAMCCRCITICC ATTARGE UG CCMIICC AACTIC A CTAC AG TG TTAGC T AAG TG A8 A AAGG ALA ARG A8 A
COCCE CE0EEE T COCCECEetd, COLdd ARRRRN ISR IR BN
»NM_000146:1-100 Homo sapiens ferritin, light polypeptide (FIL), mRNA&
GUCCCGCGREUCTE UCTC TG CIT ALC AGUGTIITIGG ACGG ALC AG ATCCRGEG ACTCUCTIICC ARCCTICCGACCGCCCICCE AT CICICCGCTTGC
A A A RN

Query:

JWM_000032:1-52  Homo sapiens aminolevulinate, delta-, synthase 2 (sideroblastic/hypochromic anemia) (ALA52), ruclear gene encoding mitochondrial protein, mRMA
CACCUGUC ATCGUUCGUCCUCAGTGRC AGGGCAAC AGG AT A GTIIC ALG
OO COOCE Tt NN




=
Examples of Output: RADAR “\

fft=== Hits ===

FEank Score Query—offzet DE Str/=eq Dffzet Armotation

NM_000032:1-562 zapliens aminolevualinate, nuclear gene encodin
NM_014585:151-250 zapienz =zolute carrier familsy 40, member 1 (5
MM_000146:1-100 zapiens ferritin, light polypeptide (FTL), mE
NM_018992:450-550 zapliens potassium channel tetramerisation dom
NM_014585:0-100 zapiens =zolute carrier familsy 40, member 1 (5
IM_003449:1000-1100 zapiens tripartite motif-containing 26 (TRIMZ
MM_0020&1:50-150 zapienz glvpican 1 (GPC1), mENA

The zcore matrices used are :

Fanlkk: 1 Score: BS p—walue: 2.8E-02 Query: 52 (==2:20,d=s:32)
Identity: str: 100%; seq:100% (s=:100%, ds=:100%) L C 6 T
Gap: 0 (==:0, d=:0) Mismatch: 0 (==:0, ds=:0) 1-1-1-1
N S A AR IR I I B -1 1-1-1
N S A AR IR I I B -1 -1 1-1
MNM_000032:1-52: 1 CACCTGTIC AT GUTIC G TS C T A G TG C A A S C GG ACTITTAGGTITIC AAG B2 -1-1-1 1

LECLLEEEEEEEEEE e e e e e e e e e e e e e e e e e e
NM_000032:1-52: 1 CACCUGUCAUUCGUUCGUCCUCAGUGCAGGGC AACAGGACTTIAGGUUCALG 52

Fark: 2 Score: 21 p—walue: 21E-02 Cuery: 30 (==:8, d=:22)
Identity: str: 100%; =seq:d40% (=s=:75%, d=:27%)
Gap: 0 (=z=:0, d=:0) Mismatch: 18 (s=s:2, ds:16)

CoCreC, C00ge RN RERER IR

COCC0E 00 I EDEBREN IS
NM_000032:1-52: 10 TOCGUUCGUICCTIC AT AGGEC AL AGGA 39

sras |l e las N0 =]l ]s 220
NM_014585: 151-260: &2 CAMCTICAGCUACAGUGTIIAGCTTALGTIIG &1 Gap penalty iz =zet as: -2.10




RmotifDB

Examples
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$=== Query ===¢

JW000032:1-52  Homo sapiens aminolewulinate, deltz-, symthase ? (sideroblastic/hypochromic anemia) (ALASZ), nuclear gene encoding nitochondrial protein, mENA

AR IGCAGHGCALCAGEACTITIAGGITICA B0

Compared with:
18,233 RNA secondary structures
taken from the 603 seed alignments (version 9.0)

MARAGEMERT SYSTEM WE JUST
KEEF ADDIMRGE FILES UMNTIL HE

ITS OUR LATEST CASELOAD
FALLS OWER!
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