Bioinformatics
Prof. M. Michaele Gromiha
Department of Biotechnology
Indian Institute of Technology, Madras

Lecture — 05b
Protein sequence databases Il

Now, we will explain more about the contents of UniProt. So, as | discussed earlier it
contains a higher notation of the protein sequences. So, it has more information
regarding a particular protein. So, what are the major aspects, what are the major
contents of Uniprot database? First, they give about the proteins right, the names, origin
and attributes and so on and go with the ontologies and then the next the sequence

information, right.

(Refer Slide Time: 00:42)

Uniprot: contents

Name and origin of the protein
protein attributes
general information
Ontologies
_sequence annotation
amino acid sequence
bibliographic references
cross-references with sequence, structure and interaction databases

entry information.
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Then once we give this information then they have to support, this information by other
means. So, the data they give in the primary data or supported by the bibliographic
references because theories are important to assess the reliability of the data as well as

the correctness of the data.

So, all the information they provide in the database right or supported with bibliographic
references, where they obtained the original data, original information then they give the
cross-reference with a lot of our databases | will show some of the important databases

and they give the complete information regarding this particular entries.



So, if you want to search the data for any of these specific proteins right then I will show
with one example.

(Refer Slide Time: 01:26)

Uniprot: search results

m.: > UniProtkB.
i

Search Blast Aligr Retrieve D Mapping ™

Search in
Protein Knowledgebase (UniProtkB) hemoglobin B chain )

125 of 1,243 results for hemoglobin 5 AND B AND chain % in UniProtKB sorted by score descending
+ Browse by taxonomy, keyword, gene ontology, enzyme class or pathway | 1  Reduce sequence redundancy to 100%, 90% or 50% |

Results

» Show only reviewed (325) ¥ (UniProtkB/Swiss-Prot) or unreviewed (418) W (UniProtikB/TIEMBL) entries
u

e

.
Accession * Entry name
q PEESTI  HBB_HUMAN
[ pooans  HeA HUMAN

Length
o HBE .1
HBAT

He el w0

O Pe%e2  HBGZ HUMAN [ HBG2 147
O P31 HBGI_HUMAN Hem HBG1 FROZ7S Homo sapiens (Human) 197
O POAS2  TRHBN_MYCTU Group 1 truncated hemoglabin gibN ﬂ:gﬁgzz‘ MT15%4 Mycobacterum tuberculosise” 1%
O PO HBD_HUMAN Hemoglobin subunit delta HBD Homo sapiens (Human) 04
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So, hemoglobin B chain what is the importance of hemoglobin B chain? Yeah, transfer
protein, oxygen carrier protein right this is (Refer Time: 01:33) hemoglobin B chain. So,
if you click the hemoglobin B chain and click on search typically here. So, this will show
you all entries the related with the hemoglobin B chain. So, we saw here. So, these are
various accession entries right these are the accession number, this entry name and we
have the protein names right we have the subunit beta or subunit alpha, subunit gamma
and this is a gene name right and we know the organism sometimes from the human,

sometime from this mycobacterium tuberculosis.

So, these are the length of the protein, its 147 amino acid residues in this particular

hemoglobin subunit beta.



(Refer Slide Time: 02:06)

Names and origin

Protein names.

Gene names
Organism
Taxonomic identiier

Taxonomic lineage

Uniprot: contents

Recommended name
Hemoglobin subunit beta
Atematie name(s)
Beta-glotin
Hemoglobin beta chain

1. LWW-hemorphin-7
Name HBB
Homo sapiens (Human) [Complete proteome]
9605 [NCBI)

Evkaryota > Metazoa > Chordata > Craniata > Vertebrata » Euteleostomi > Mammaka > Eutheria > Euarchontoglires > Primates > Haplonthini» Catanthini > Hominidae

Protein attribute:

Sequence

Sequence status
Sequence processing
Protein existence

Tength 147 AA
Complete.
The displayed sequence is further processed into a mature form.

Evidence at protein level
poenes
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So, next they give names right the synonymous names what are the alternate names for

these particular protein right. Then give a gene name, organism and so on. Then here you

get the protein attributes is 147 amino acid its sequence status is complete because they

got all the sequences right and its known at the protein level.

(Refer Slide Time: 02:28)

General annotation (Comments)

Function

Subunt structure
Tissue specifety
Posttranslational modiication

Wm

Miscellaneous

Uniprot: contents

iohed i axygen tansper o theung o the vaus penphaa ssues

(ahiv-7 potentiates the actinfy of bradykn, causing a decrease in biood pressure
Y two aipha chains and two beta chains in adult hemoglobin A (HbA)
—

Glucose reacts non-enzymatically with the N-terminus of the beta chain to form 3 stable ketoamine linkage. This takes place slowly and continuously throughout
the 120-day lfe span ofthe red blood cell The ate of ghycation is ncreased in patients with Gabetes mefitus.

Senitrosylated; a nitric oxide group is first bound 1o Fe2* and then transferred to Cys-94 to allow capture of Oy

Acetylated on Lyg50, Lys-83 and Lys-145 upon aspirn exposure
el cels Thismay haw Tosuked Fom Contamenaaon of e sl
Defects in HBB may be a cause of Heinz body anemias (HEBAN) [MIM:140700] This is  form of non-spherocytic hemolytic anemia of Dacie type 1. Ater
splenectomy, which has ltle beneft, basophic inclusions caled Heinz bodies are demonsirable in the erythrocytes. Before splenectomy, difuse or punctate
basoptia may be evident. Most of these cases are probably instances of hemogiobinopathy. The hemogiobin demorstrates hea labity. Heinz bodies are
abserved aiso with the hemark syndrome (asplenia with cartiovascular anomaes) and wih lutathione peroxidase defciency.

regorts the identification of HBB acetylated on Lys-145 in the cytosolic fraction of

Dsects in OB w th caute o bt htssonia ©THAL) MMEOAT) Ao thlsearia. Thlssenis e common g Sassen occuring
mostly in Mediteranean The b mbaiance in globex chain production in the adult HbA

malecule. Absence of beta chain causes betalD)thalassemss, wg .euma outs i eactietan globin causes beta"thalassemea. in the severe forms of
beta-thalassemia, the excess aipha glob chains accumulate = the developing erythrond precursors i the marrow. Ther depositon leads t0 3 vast ncrease in
srythroid apoptosis that i tum causes meffecte erythopowesis and sevare microcytic hypochromic anemia. Clinically, beta-thalassemia is dided into
thalassemia major which is transtusion dependert, thalassersa intermedia {of termediate severy), and thalassemia mnor that is asymptomatic

Defects in HEB are the cause of sicke cel anemia (SK! also known 35 sickle abromaly
i d Bk ros g e ot i e pvidc s of P, e i od dmaoge 1 el paos. Nl 14 bood ool ¥ i 0
fexible and flow easily through blood vessels, but i sichle cel anemia, the abnormal hemogiobin (called Hb ) causes red biood cells to become st They are
C-shaped and resembles a sickle These stifer red biood cells can led to microvascular occlusion thes cutting off the blood supply to nearby tissues.

Defects in HEB are the cause of eta-thalassemia dominant inclusion bod type (B-THALIE) (MIM803302]. An autosomal dominant frm of beta thalassemia
charactenzed by moderate anemea, ifeiong jaundice, cholelitheasis and spienomegaly, marked morphalogic changes in the red cells, erythror hyperplasia of the
bone marmow with ncreased numbers of mulinucleate red cell precursors, and the presence of arge mclusion bodies in the nomoblasts, both m the marrow and
i the peripheral blood ster splenectomy

One molecule of 2.3 bisphasphoglycerate can bind 1o two beta chains per hemoglobin tetramer.
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At the protein level, they have the evidence right protein evidence at this protein level.

Then you go with general annotation, they try to incorporate try to include most of the

data available in the literature.



So, what is the function of this particular protein? They transport oxygen. They transport
oxygen from lungs to the tissues. So, this is a major transport. So, then how many
subunits or how many small subunits in this particular protein? Totally 4 right because it
has 2 alpha chains and 2 beta chains right. We can see the alpha 1, alpha 2, beta 1, beta 2.
So, it is the tetramer right. This is heterotetramer right because two different chains this
is why hetero, there are 4 chains totally so is a tetramer right.

So, where is it found in tissues? It is in the red blood cells. So, whether any post-
translational modifications in this particular protein. So, they mentioned was the
glycation and different types of post-translational modifications right at this site.

Mainly the acetylation on Lys 60, Lys 83 and Lys 145 right and they give the proper
references also. So, where they have the post-translational modifications; then where this
is involved in diseases right they give a lot of information regarding the disease. So, you
can see the cause different diseases based on the mutations right. So, they listed up
several diseases or we can look all the details right from the UniProt database mainly
they give the sickle cell anemia. By the mutation of 6" residue (Refer Time: 03:47)
Glutamic acid to valine. So, they mention all the details about the diseases from this

particular protein.

(Refer Slide Time: 03:53)

Uniprot: contents

Ontologies Gene Ontology (G0)
Blologeeal process biood coagulation
s
Keywords
Biological process Oxygen transport  /*
Transport
Coding sequence diversity Polymorphism
Disease Congenital dyserythropoietic anemia
Disease mutation

Hereditary hemolytic anemia
Ligand Heme\/

Molecular function

PTM

Technical term
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So, now they give the ontologies what are the various biological process we see oxygen

transports. So, any diversity of this coding region, they have polymorphism right they



have the changes upon mutations or either any other ligands or any other small
molecules they bind to this particular protein. So, what are the different small molecules
binds to this protein? Heme, iron, metals, and Pyruvate right these are the different
ligands they bind with this protein. So, what are the functions and what are the post-
translational modifications occurred in this particular protein. So, various types of PTMs:
acetylation, glycation, glycoprotein, phosphoprotein and s nitrosylation the various types
of TMs, then we go with the ontology. So, there are different types of gene ontology.
They are widely used in the literature, one is a biological process cellular component and
molecular function. So, they give the different specific subclasses in this different gene
ontological process.

(Refer Slide Time: 04:53)

Uniprot: contents

Binary interactions

With  Entry =E)( Notes
HBAI PG9S G554 EBLT14680

Sequence annotation (Features)

Wolecule processing
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Then you go with this interactions, they have the interaction in other proteins. So, this

the database for the protein interactions that intact.

So, they give the interaction with the other proteins, how they are interacting with the
different other proteins you had different sites. What are the metal binding sites, where
different binding sites they give the information regarding the binding site of a particular

protein?



(Refer Slide Time: 05:14)

Uniprot: contents

@mﬁu“‘“ i W
Binary interactions | '{
atural variations L /7

With Enny  #Exy Not
V= AdtRaleigh; O(2) affnity ddyn. [dbSNP:rs33249930]
Ho LinG IR

H — Q in Okayama; O(2) affinity up. [dbSNP:rs713040)]

H— Rin Deer Lodge; O(2) affnity up. [dbSNP-s33983205)
H— Y in Fukuoka. [dbSNP:rs35:
farwickshire. [dbSNPrs34769005]

HBA! PB3905 5554 EB4714650

Sequence annotation (Features)

B-42 10 LWhe Natural variant

Natural variant

Natural variant 9

Natural variant 9

144 1 23bis Natural variant 10

C in Porto Alegre; O2) afinity up. [dbSNP:rs33918131]

Natural variant 11 in Ankara. [dbSNP:rs33947457)

e T
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Now the variants, there are various variants in this particular protein right. So, they give
the wild-type residue, this is the residue which are real in the original residue in the

protein.

This is the residue which is replaced. So, this is replaced, for example, valine is replaced
to alanine, then they will happen to what is the major disease. So, here give you all the
mutations ‘from’ this is ‘to’ and which type of diseases, and they give the references.
Then they can give all the information essentially if you see UniProt is the unique

resource which contains all the information regarding any particular protein right.

Now, you go with the next step, now still now they mention about a general information
right what are the functions and what are the gene ontology, what are the binding sites
what are the PTM sites all the information they give. Now they go with the sequence
level right the major aspect of this UniProt. So, UniProt contains not only the sequence,

it contains the data for other different functions and the structure of a particular protein.



(Refer Slide Time: 06:22)

Uniprot: contents
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So, here this is the sequence. How many residues is in this protein? 41, 42, 43, 44, 45,
46, 47 they have 147 residues right. So, it gives the complete sequence right and here
they give the secondary structure because as you know this protein right this is the alpha-
helical protein this is predominantly with the alpha helices, I will discuss the secondary

structure in the later classes.

So, if you see the blue once they are mainly helices right and the green one strands, but
here it does not have any strand and we have some turns here and there we can see some
turns right. This is the secondary structure information regarding their particular protein.
So, you can see this sequence in two different formats, either you can see this is the
UniProt format and also you can see the FASTA format what is FASTA format? FASTA
format is a format which starts with a greater than symbol, and here then we can see this

is the command line and here the sequence will start.

So, this is a kind of format which you adopt in bioinformatics generally for the treating
the sequences as well as for our large-scale analysis. So, to separate two sequences they
use this specific format. Then you can also see if you see a sequence any other sequences
in any other organisms they have similar to this sequence right. So, there are various
tools if you see here there are various tools available, one is BLAST | will discuss the
details in later classes right this will help you to see the proteins, which are related with

your original protein sequence.



So, you have your own sequence, if you click on this blast this will give you what are the
other sequences related with your own sequence. So, now, we have a reference because
this is an important part, because how they obtain the information. Because they cannot
get directly from again is from outside right that is why we have to use any reliable
resources. So, only one major resource reliable resource, so that is the published articles,
where shall we get this information.

Student: PUBMED.

PUBMED database right now we discussed in the previous class previous classes right.
So, PUBMED provides the resource for all the published articles mainly in biology right
and medicine. So, we have this different papers we can get the information from
PUBMED and they integrate all the data in the database and wherever they collect the

information from the literature. So, they give the references.

(Refer Slide Time: 18:42)

Uniprot: contents

wm of human beta-globin mRNA."
ubMed: 1019344] [Abstract] SE&( r( F
lol ne.”

c—

on around HBC, a recently arisen mutation providing resistance to malaria.”

ients from north of Portugal.”
E., Vale L., Coimbra E., Pinho L , Justica B

Submitted (AUG

Cited for NUCLEOTI DNA], VARIANT ARG-113
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Right these are the references. To provide all the information its very time-consuming.
So, manual curation is a very hard this is a reason why the manually curated sequences
are less compared with the computer translated sequences. So, where they can collect the
information by keyword searching and they put the collect the data from the resources
and put it as it is right there we do not we have to work on that, but what the reliability.

So, we need to do the manual curation.



(Refer Slide Time: 09:07)

Uniprot: contents

Cross-references

Secondary structure

n mutation providing resistance to malaria.”

- e Sequence databases ==
I Helix | Strand | Tum M25079 mRNA Translation: AAA3S597 1
V00499 Genomic DNA. Translation: CAAZ3758. 1
= DQ126270 Genomic DNA Translation: AAZ39745.1
DQ126271 Genomic DNA Translation: AAZI9746.1
Sequences DQ126272 Genomic DNA Translation: AAZ39747.1
773 Genomic DNA. Translation: AAZ39748.1
74 Genomic DNA. Translation:
S| Boforsnices DQ12575 Genomic DNA. Translation
B | — 5 naeel w2525 Genomic DNA. Translation: AAZIS751
a s e M Genomic DNA. Translation: AAZ3975;
cn (1] Nucleotide s¢ (126278 Genomic DNA Translation: AAZI973.1
g‘n';";ui]ﬁ DQ126279 Genomic DNA Translation: AAZ39
DQ126280 Genomic DNA Translation (‘-ﬂ( F
' Clted for NUC DQ126281 Genomic DNA. Translation gﬁéé
121 “The nucleoti; DQ126282 Genomic DNA. Translation 7.1
i Lawn R.M., Ef¢ DQ126283 Genomic DNA Translation: AAZ39758.1
C21:65-4 DQ126284 Genomic DNA Translation: AAZ39759.1
DQ125285 Genomic DNA Translation: AAZ39760.1
P OBl CThe betaglo DQ126265 Genomic DNA. Translation: AAZ39761.1
o Woad ET.. S DQ126267 Genomic DNA Translation: AAZ39762.1
Am.J. Hum. G DQ126268 Genomic DNA. Translation: AAZ39763.1
Cted for NUCL DQ125289 Genomic DNA Translation: AAZIS764.1
[4]  "DNA sequen¢ DQ126290 Genomic DNA Translation: AAZI9765.1
LuL, HuZH, DQ125291 Genomic DNA Translation: AAZ39766.1
S"hmm“rﬁla DQ126292 Genomic DNA. Translation: AAZ39767.1

DQ126293 Genomic DNA Translation: AAZ39768.1

5] “Unexpected jatiers of globim mutations i Thalassemia patients from worth o

gal.
Cabeda JM., Correia C., Estevinho A , Cardoso C., Amorim M.L., Cleto E., Vale L, Coimbra E_, Pinho L, Justica B.

Submitted (AUG-198) to the EMBL/GenBank/DDBJ databases
Cited for NUCLEOTIDE SEQUENCE [GENOMIC DNA|, VARIANT ARG-113,
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So, now give the sequence databases right we can see the; what EMBL Genbank and

DDBJ which sequence database? Nucleic acid sequence database, where they give the

complete sequence databases and the translated sequences they provide the information.

(Refer Slide Time: 09:21)

Uniprot: contents

Cross-references
Secondary structure
|

1 Helix
Detads

Sequence databases

Strand | Tum M25079 mRNA Translation: AAA3S597 1

V00493 Genomic DNA. Translation: CAA23758.1
DQ126270 Genomic DNA Translation: AAZ39745.1
DQ126271 Genomic DNA_Translation: AA739746.1

S¢ 3D stucture databases

8PDB@ §  Resc J Chain  Positio su
RCSB PDB, 20q BD 3147 5]
orB— 180 B0 3147 >
21 B0 3147 )
2 BD 3147 3]
180 BD 2147 )
180 B/ 2147 ) GN( G
200 BD 3147 B
260 BD 3147 3]
220 B 2147 B
250 BD 2147 B
: gg % %::; : n mutation providing resistance to malaria.”
230 BD 2147 5]
190 BD 2147 )
L 150 B0 2147 )
159 B/D 2147 )
159 BD 2147 )
178 Xeray 180 BD 3147 )
17C  Xeray 180 B0 3147 )
17D Xeray 180 B/D 3147 b o
1CBL  Xeray 180 ABICD 2147 b
1CBM  Xray 174 ABICD 1147 )
PP @ s@en oz
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Then this is the 3D structures. So, this is a method how they obtained a data right and the

resolution and the positions and so on.

More details | will discuss in later classes.
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Uniprot: contents

Cross-references
Secondary structure
e Soauence databases I —
| Helix | Strand | Tum M25079 mRNA Translation: AAA3S597 1
V0493 Genomic ONA. Translation: CAA23753.1
oo DQ126270 Genomic DNA. Translation: AAZ3S745.1
126271 Genomic. ONA_Translation: AAZ39746.1
S¢ 30 stucture databases
SPDBG d J Chain  Position s
RCSB PDB 200 BD 347 )
oro— 180 8D 347 |
21 BD 347 )
2 8D 3147 )
180 BD 2147 )
180 BD 2147 ) ‘GN( f:
200 8D 3147 )
260 8D 3147 )
220 8 2147 )
250 BD 2147 )
: ";g % %:z : n mutation providing resistance to malaria.”
23 BD 2147 >)
190 BD 2147 3]
L 150 BD 2147 )
159 80 2147 )
159 BD 2147 )
1678 Xy 180 BD 347 )
1C7C Xeray 180 80 3147 ) poves.1
1670 Xy 180 BD 347 ) o n
1CBL Xy 180 ABICD 2147 )
1CBM  Xray 174 ABICID 1147 )
e o apen  oim
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Right.

(Refer Slide Time: 09:34)

Uniprot: contents

Cross-references 4
Secondary structure
S = q ProteinModelPortal PE3871
Sequence databases i -
I veix [ Stand | T SMR PE3B71. Positions 2-147.
x | Stand | Tum
' ModBase Search

Detais

Protein-protein interaction databases

St 3D structure databases
PB3871. 24 interactions.

8PDBe Reso MINT-58Q0306
RCSB PDB 2
oros— 1 PEgET1 >
; PTM databases
1
1 PhosphoSite PeaanS gé \(;N( G
z
2 2D gel databases
Z
Z | SWISS20PAGE PBIE71
: PMMA2DPAGE PE3871 ling resistance to malaria.”
Z | REPRODUCTION-20PAGE IPI0ES4755
1 PE3871
= : Siena-2DPAGE PE3871
1 UCD-2DPAGE PO2023
1 PBIB71
1
1 Proteomic databases
1CBL Xy 1
1CBM  Xray 1 PeplideAtlas PBIE71
PRIDE PESE71
N MICIFRT GIOMA, NPTEL: Lecture 5

So, these are the protein-protein interaction databases, MINT, IntAct, and STRING. So,
it will give you the particular proteins and how this interact with other proteins. Then
they give other protein databases and the post translational modification database and so

on right.
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Uniprot: contents

Ensembl ENSTO0000335295; ENSPO0000333924; ENSGO0000244734
GenelD 3043

KEGG hsa:3043

ucsc uc001mae. 1. human

CTD 3043

PharmGKB
GenAtlas

Phylogenomic databases

HOVERGEN HBGD09709
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Then also they provide genome annotations, organism-specific database as well as the
phylogenomic databases. This is the one part; the first part is a general information, the
second part is a sequence and the structure and the functional information plus the links

and now they give the different one type annotations.

They give the enzyme in pathways, where they have this reaction and gene expression
databases right and family domain database and as well as the other resources, for
example, the drug bank and other resources. Fine, then they have the other relevant

documents like chromosome and other polymorphism disease mutation and so on.

Now, you are familiar with the all the contents of UniProt database right when you have
time you will look into the UniProt and take your own protein and if you search and if
you read, then you will be comfortable with understanding all the aspects of a particular
protein. So, here the hemoglobin B chain, in the first part we give all the functional
information regarding the general information and second part with the protein sequence
along with the secondary structure or the tertiary structure and the links with other
databases, and the last part they give the enzymes and pathways and the interactions and
so on. If you look search with the hemoglobin B chain, for example, it will give you lot
of data. So, for example, if you see this, many data and from that some of them are
redundant. If you see the 2 sequences there are sometimes 90 percent identity, sometimes

80 percent identity right.
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Uniprot: search results A3:™ )€
LT

uniProt 3 > UniProtKB
T AL

Search Blast " Retrieve O Mapping *

Alig
Search in (guuy’—\\‘
Protein Knowledgebase (UniProtkB) ¥ [hemoglobin B chain

1.125 of 1,243 resuls foy hems
yTavomoTy, keys

Accession ~ Entry name  Status - Protein names 5 Gene names Length

HBB_HUMAN emoglobin subunit beta HBB

H
HEA_HUMAN H
HBG2_HUMAN H
HBG1_HUMAN H mma-1 HBG1 PROSTS
5 gIbN Rv1542c MT1534
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POAST2  TRHBN_MYCTU cated hemoglobin gibN Y.

emoglobin subunit delta HBD Homo sapiens (Human) 147
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For example, if you have these two sequences, what is the identity? 100 percent right.
So, we can see the 100 percent identity. So, in this case, this UniProt provides an option
to select these sequences with some level of redundancy for example, if you want to
reduce to 90 percent; that means, if two sequences if the similarities identity is less than
90 percent you can get, but more than 90 percent you will take one and discard this one.
So, also you can get the redundant reduce redundancy up to 50 percent. They will check
the two sequences and see the identity if it is more than 50 percent they will keep one

and discard the other.

How to reduce this redundancy | will explain in the subsequent classes right. So, you can
get that if you do this here now for example, currently you get 1243 results, when you
look into this specific redundancy right now we can get 240 results. So, here we use the
identity of 0.5. So, we reduce the data from 1243 to 240. Because to do any analysis it is
very important to have the data from different ways, not to use the same several times
because you will introduce bias because of the same sequence right. So, in this case, it is
important to have a non-redundant data. So, here you can get with the two different

cutoffs right.

For example, this is 100 percent, 90 percent, and 50 percent right, if you want to have

other redundancies we have to use other programs available in the literature.
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Search in Query
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So, these are the entries now you have 240 results. So, these are the different entries right
obtained from this particular search.

(Refer Slide Time: 12:57)

240 results for uniprot:(hemoglobin = AND B AND chain ) AND identity:0.5% in UniRef
> Download data compressed or uncompressed
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Excel B SVAL AAF AVRKLGDTRDADGNTTVRA
NSKTPNLLLI 0 EGAQUGL

Summaty information from the resultview for S Excel SSOTiiE T it

[Download | Open | Open first 10] L TTGAEVL AY LAYALSELTUGDLTIN
soL ATYRLNDSL

FASTA RGINTILGLSTAGTL L

Sequence data in mat. RGGELEATY LPANRVTLOAT
WOASDALRLGLRSTL

Download (200 Open | Open first 10 * e

! PO O D0 ! RDYTPATULSGPAPGRNFKLSVSRSF

XML niRe£50_A1US13 TonB-dependent heme/hemoglobin receptor family

Complete data in XML foffilit 'L v s WLALMAAPLAHAQPVSLOPIGH TERF
QADDL! SVE

[Download (400 KB") | | Open first 10] PEL L

ROF/XML ASGTAFGRL FARLVGQLPADQTIK

Complete data in ROF format L s

[Download (500 K8") | Open | Open first 10] TGEVLGVYLOGDLYLTSRLL AVEVVDGLT
L TODAFKLEGSENDPDL X

List
DATADPLLPF: ESDGYL TUYER

List of accession numbers. AYRUDRNLI YLHEUL

[Download (5 KB | Open | Open first 10] TGNEDLRLSLTIRIVGDROYLAHASNAD YQHTEDYEG IVGRPEPGRD IRVGLANRF

M. Michael Gromiha, NPTEL. Bioinformatics, Lecture 5

Now we can also download the data the various options to download the data right they
have the various options. For example, you can see a tab delimited and you can use
excel, you can download in FASTA and you can download XML and you can list the
accession numbers right as well as you can get the XML or RDF format.



So, various formats you can download the data. So, if you give the FASTA format right.
So, you give the FASTA format this is the result. So, as we discussed earlier in the
FASTA format its start with the greater than symbol and this is the name and followed
by the sequence you can see from here to here this amino acid sequence, sequence
number 1 and here again the greater than symbol started this is sequence 1 right and here
this symbol started again. So, it is started with sequence 2. So, and this is a sequence.

So, you can get the all the 240 results based on the greater than symbol, you can
understand the first sequence starts from’ and end with the ‘RSF’. The second sequence
started from ‘MAN’ and ended with this ‘AMRF’. Then you can separate data and you
can use these data for the analysis. Now | have two questions. The first question is obtain

the sequences of transcription factors with less than 50 percent sequence identity.

(Refer Slide Time: 14:10)

Question

Obtain the sequences of “transcription factors” with less than 50%
@ sequence identity.
pie bl

Find the amino acid sequence of human mitochondrial beta barrel
@ membrane protein VDAC

—_—

\)\mw»o*
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Transcription factors are DNA binding proteins right they have specific functions. So, to
understand the features of this transcription factors, sequences, |1 would like to collect the
sequence from the transcription factors and reduce the data with 50 percent sequence

identity. This is question number one.

Question number 2 | am interested to understand the function of a particular protein, for
example, this human mitochondrial beta-barrel membrane protein VDAC, two questions.
So, to understand the first question, how to obtain this information how to obtain the

transcription factors with less than 50 percent sequence identity, first you have to go to



UniProt, right. The first step is to go to UniProt database and search for transcription

factors.

(Refer Slide Time: 14:59)

Dataset for transcriEtion factors
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So, go to there and we can see the UniProt. So, we have to search with transcription

factors. So, we search this is the second step.

So, when you search transcription factors what will happen? We will get a list of
sequences which contain ‘transcription factors’ in any field because if you use the
symbol if you symbol search right you can get the ‘transcription factors’, which are
matched with anywhere or you can they search in this you can have the different options,
if you want to get the only the title you can give title or any other MESH term (Refer
Time: 15:30) you want to use it we can use any MESH(Refer Time: 15:32) terms.

So, in a transcription factors how many data we get? So, more than 10,000 data right
now if you use now you will get more than that. So, now, what is the question? So, we
need the transcription factors or with less than 50 percent sequence identity. So, what to
do with this? You have to choose the 50 percent and if you click we will get the data. So,
to download the data. So, there is an option called download here, click here download
what will happen? We will ask for the option which format do you want, if you ask for
the FASTA format, we will get the data in FASTA format right.



(Refer Slide Time: 16:00)

,2=p| P18485| 1A12_SOLLC synthase 2 GN=ACS2 PE=1 SV=2
HGFEIAKTNSILSKL FKNPNGV. AENQLCL
DLIEDVIRRNPKGS ICSEGIKSFKAIANFQDYHGLPEFRKAIAKFMEKTRGGRVRFDPER
VVMAGGATGANETIIFCLADPGDAFLVPSPYYPAFNRDLRURTGVQLIP IHCESSNNFKI
TSKAVKEAYENAQRSNIKVKGLILTNPSNPLGTTLDKDTLKSVLSF TNQENIHLVCDEIY

Ax QFVSTAEIL SKDEGLPGFRVGIT
ARKNSSFGLVSTQTQYFLAANLSDEKFVDNFLRES ANRLGKRHKHF TNGLEVVGIKCLRN
NAGLFCVMDLRPLLRESTF 1 FANNDD

GTVDIAL RL PLSSPIPP

~SPLVR
>sp| P16375| 7UP1_DROME Steroid receptor seven-up, isoforms B/C OS=Drosophila melanogaster Glesvp PE=1 SVe1
Y. SAFDIGLSRSNGL HLHAASA

PGTT T KQDLSCPSL SLPSAN
PLIKGHGQDHL TGCGSTTPSSQAN:
TCEGCKSFF. TYSCRGSR
NCPI! RKCL QPGLA: ANGDPMGIA
GFNGHSYLSSYISLLLRAEPYPTSRYGQCHQP! AARLL
FFPELQVTDQVALLRLVVSELFVL LEVAPLLARAGL

IRIFQEQVEKLKALEVDSAEYSCLKAIVLF TTDACGLSDVTHIESLQEKSQCALEEYCRT
QYPNQPTRFGKLLLRLPSLRTVSSQVIEQLFFVRLVGKTP IETL IRDNLLSGNSFSWPYL

SN
| >3|P16376| 7UP2_DROME Steroid receptor seven-up, isoform A OS=Drosophila melanogaster GN=svp PE=2 SV=3
SAFDIGLSRSHGL HLEAASA

PGTTT TT KQDLSCPSL LPSAN

PLIKGHGQDHLT T TTPSSQAN!

TCEGCKSFF] TYSCRGSR

NCPID KKCL A ANGDPNGIA
GFNGHSYLSSYISLLLRAEPYPTSRY! AARLL

FFPELQUTDQVALLRLVWSELFVLNASQCSNPLHVAPLLAKAGLHASPHAADRVVAF NDH
IRIFQEQVERLKALHVDSAEYSCLKATVLF TTGKLLDILYKDVPALLTKVSALLGRGSTA

SNDDVLAVVRDHLDEL HLAAF TSSA
ASLP TASPLSTSLAT TSSA
S8sSL AAARARMFHYQTPPRAAI T AH:

GSGSASFGSPSYRYSPYSLAGSRUQL
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This is the one and here this is the second one and the third one and so on. So, you get all
the data in FASTA format right the first question now it is done, now we can use this for
the analysis right. What is the second question? Yeah, | want to see amino acid sequence
as well as some of the functions of this specific protein, because this protein is a recently
published one. So, it has several functions right, eukaryotic protein, it is a first eukaryotic
protein right in beta barrel membrane protein.

(Refer Slide Time: 16:32)

Search in Query
Protein Knowledgebase (UnProtkB) ¥ [ cochondral beta barrel membrane protein Alvanced Search »

AND huwan and VDAC

3 results for mitochondrial = AND beta = AND barrel = AND membrane = AND protein = AND human = AND VDAC 5 in UniProtkB sorted by score descending
<% Browse by taxonomy, keyword, gens ontology, enzyme class or pathway | >« Reduce sequence redundancy to 100%, 90% or 50% |

Results

» Restrict term “mitochondrion” ta protein family (3), gene ontology (3), keyword (3),location (3), protein name (3)
> Restrict term “beta” to keyword (3), amnetation topic (1)

» Restict term “membrane" to gene ortology (3), keywerd (3), location (3), proein name (3)

> Restrict term “protein’ to gene ontology (3), keyward (2), protein name (3)

» Restrict term “mitochandron” o pathway

» Restrict term "beta” to pathway

» Restrict term “membrane” to pathway

» Restrict term “protein” to pathway

Accession Entry name Status  * Protein names E21 © Gene names Organism Length
O P VDACT_HUMAN ¢ Veltage.dependent anionselective channel pro... VDACH VDOAC Homa sapiens (Human) b=
O e VDAC2_HUMAN ¢ Voltage dependent anion selective channel pro... voacz Homa sapiens (Human) 24
0 osvam VDAC3_HUMAN ¢ Veltage.dependent anionselective channel pro... VoA Homo sapiens (Human) =
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So, if you do this right just for go to the UniProt and if you search with this keyword,
mitochondrial beta barrel membrane protein and human and VDAC right then you will
get these specific entries and if you click on any of these things right, you will get the
data this is a sequence. So, these are your sequences if you want to get the FASTA
format you can click into FASTA format and then you will get the sequence in FASTA
format. Now again in the UniProt, you can obtain the information on different
perspectives; for example, if you are interested on any of the particular protein, you want
to do that. So, we can do it and get the information. If you want to get the information
regarding post translational modification sites right if you give the codes, if you can get
all the post translational modification sites or if you want to collect the sequences of a set
of data.

For example DNA binding proteins or the RNA of binding proteins or any information
right if you give the see the in the search, you search the correctly you get the data and it
is also possible to get the data with any specific sequence redundancy. So, it is a unique
resource, it contain lot of information regarding protein sequences right. So, this is the
reason why several researchers they are using the UniProt database in their research. So,
now, we will recollect again, what are the various aspects we discussed in the class
today. Primary structures, what is a primary structure? Specific arrangement of amino
acid residues in a protein right like it has a main chain and it has a site chain. So, main

chain it is the same right what is the main chain?

(Refer Slide Time: 17:57)

Sequences

Sequence Length Mass (Da) Tools

O  P21796 [UniParc] 283 30773 | Blast ¥/ g0 (Z
Last modified January 23, 2007. Version 2. 1
Checksum: 89BA337880402005

2 20 0 0 0 60

(@'prm«m GKSARDVFTK GYGFGLIKLD LKTKSENGLE FTSSGSANTE TTHVTGSLET
70 80 90 09 0 120 2

KYRWTEYGLT FTEKWNTDNT LGTEITVEDQ LARGLKLTFD SSFSPNTGRK NAKIKTGYRR }

139 140 150 160 170 180
EHINLGCDMD FDIAGPSIRG ALVLGYEGWL AGYQMNFETA KSRVTQSNFA VGYKTDEFQL ®

190 200 210 220 230 249
HTHVNDGTEF GGSIYQKVNK KLETAVNLAV TAGNSNTRFG TAAKYQIDED ACFSAKVENS K

250 260 270 280
SLIGLGYTQT LKPGIKLTLS ALLDGKNVNA GGHKLGLGLE FQA ﬁ
A ; \ &

b
\ \

W M
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Student: (Refer Time: 17:59).

The amino acid side there is a NH2 right.
Student: C alpha.

C alpha.

Student: C

C N C alpha C it goes and right then you can put the COOH, this is the amino terminal N
terminal this called the N terminal or amino terminal. This is C terminal. So, we can see

this is the information we will get, but C alpha is connected one side with the.
Student: R group.

R group. Another with the?

Student: H.

H right. So, this is H here this is R1 this is R2. So, now, this is the main chain this is
chain is the same only the side chains are different. So, you get R 1, we willget R 2, R 3
and so on this can be same amino acid or the different amino acid because this determine

the sequence. So, here if you see this one what is R1 here in this sequence this is M R 2.
Student: Alanine.

Alanine right because M is here right and then this is 1 2. So, this how we get the
sequence there is a primary sequence we know the link, we know the sequence

arrangement, but we do not need anything else if we do not know the locations right.
So, now what is the primary resource for the protein sequences?
Student: PIR.

PIR and the (Refer Time: 19:20) SWISS-PROT right this is the earlier developed

databases right then they merge together to form.

Student: UniProt.



UniProt database UniProt is the universal protein database right now it is widely used in
literature. Now what are the different contents of UniProt sequences? Functions and the
structural information and the various interactions and the pathways and the assemblies
right and they supplemented with the original literature, then what are the major
applications of the UniProt? Yeah different functions and the different sequences
different distribution of amino acids say different functions right we can use for higher
order specific sequence or any correctly sequences right and you can use it for the further

applications right.

This UniProt is the unique resource for protein sequence databases. Next class | will
discuss about what are the various aspects you can derive from this amino acid

sequences that we will discuss in the later classes.

Thanks for the kind attention.



