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Abstract

Base-excision repair and copuakataycleotide pools safe-guard against permanent uracil accumulation in DNA relying on two key enzymes: ’:ng‘l‘;':l’;"“‘f"}'_ﬂ’?‘f'f now dewominal .
uracil-DNA glycosylase ar{ dUTPase)Lack of the major uracil-DNA glycosylase UNG gene from the fruit fiy genome and dUTPase from fruit fiy lavae R SR T e
prompted the hypﬂth?sesay accumulate in Drosophila genomic DNA where it may be well tolerated, and il this accumulation may Effects of vaccinia virus uracil DNA glycosylase
affect development. Here we show that i) Drosophila melanogaster tolerates high levels of uracil in DNA: ii) such DNA is correctly interpreted in cell ~ C3talytic site and deoxyuridine trip! [Viral J. 2005]
culture and embryo; and iii) under physiological spatio-temporal control, DNA from fruit fly larvae, pupae, and image contain greatly elevated levels of  Depletion of dimeric all-alpha dUTPase induces
uracil (200-2,000 uracil/million bases, quantified using a novel real-time PCR-based assay). Uracil is accumulated in genomic DNA of larval tissues DNA strand break: [Int J Biochem Cell Biol 8]

during larval development, whereas DNA from imaginal tissues contains much less uracil. Upon pupation and metamorphesis, uracil content in DNA
is significantly decreased. We propose that the observed developmental pattem of uracil-DNA is due to the lack of the key repair enzyme UNG from
the Drosophila genome together with down-regulation of dUTPase in laval tissues. In agreement, we show that dUTPase silencing increases the
uracil content in DMA of imaginal tissues and induces streng lethality at the early pupal stages, indicating that tolerance of highly uracil-substituted
DNA is also stage-specific. Silencing of dUTPase perturbs the physiological patter of uracil-ONA accumulation in Drasophila and leads to a strangly
lethal phenotype in early pupal stages. These findings suggest a novel role of uracil-containing DNA in Drosophila development and metamorphesis See reviews.
and present a novel example for developmental effects of dUTPase silencing in multicellular eukaryotes. Impertantly, we also show lack of the UNG

The nature of enzymes imoved in
r ept Sci. 20

The role of dUTPase and uracil-DNA
repair in cancer che Protein Pept Sci. 2

P Pept Sci
ept S

See all
gene in all available genomes of other Holometabola insects, indicating a potentially general tolerance and developmental role of uracil-DNA in this
evolutionary clade
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Towards the reconstruction of the bilaterian ancestral pre-MHC ¢
Trends Genet. 2004 Dec;20(12):387-91. Review.
PMID: 15522451 [PubMed - indexed for MEDLINE]

2 Vienne A Shiina T. Abi-Rached L. Danchin E. Vitiello V. Cartault F. Inoko

Evolution of the proto-MHC ancestral region: more evidence for
Immunogenetics. 2003 Oct; 35(7):429-36. Epub 2003 Oct 3. Erratum in: Immu
PMID: 14530884 [PubMed - indexed for MEDLINE]

: Danchin EG. Abi-Rached L. Gilles A Pontarotti P

Conservation of the MHC-like region throughout evolution.
Immunogenetics. 2003 Jun;55(3):141-8. Epub 2003 May 7
PMID: 12734695 [PubMed - indexed for MEDLINE]

Tips for Searching PubMed

Quoted queries like “down syndrome” behave as a

single word, and can make the search more relevant.

— Very precise

— Very short

Save the PMID of your papers

Use OR and AND to refine your queries
Add the initials of the paper’s author, as in Smith TF

PubMed contains only papers published after 1965

* Use no more than 10 names for papers before 1995




Web of Knowledge

» Web of Knowledge is a database containing
“all” scientific publications.

» Web of Knowledge includes citation
information.

» Web of Knowledge includes links to the full
text of publications.

» Web of Knowledge is not free but the
Goethe University has a site license,

and it is also accessible from home:
http://apps.webofknowledge.com.ubproxy.ub.uni-frankfurt.de
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{11, Tile: High-resolution crystal structure of an engineered human
beta(2)-adrenergic G protein-coupled receptor
Author(s): Cherezor, Vadim; Rosenbaum, Daniel M.; Hanson, Michael A et al 282 280 3N 176 0 1253 20883 Papers
Source: SCIENCE Volume: 318 Issue: 5854 Pages: 12581265 DOI
10.1126lscience. 1150577 Published: NOV 23 2007

[] 2. Title: CLONING OF THE GENE AND CDNA FOR MAMMALIAN SO rted by

BETA-ADRENERGIC-RECEPTOR AND HOMOLOGY WITH RHODOPSIN
Author(s). DIXON, RAF, KOBILKA, BK, STRADER, DJ, et al 2 16 18 13 0 963 3567

. 1
Source: NATURE Volume: 321 Issue: 6065 Pages: 75.-79 DOI: 10.1038/321075a0 I I lb f
Published: MAY 1 1986 n u er o

{13, Title: Crystal structure of the human beta(2) adrenergic G-protein-coupled

o citations

Author(s): Rasmussen, Soren G. F.. Choi, Hee-Jung; Rosenbaum, Daniel M.. et al. 182 181 175 95 0 790 13167
Source: NATURE Volume: 450 Issue: 7168 Pages 383.U4 DOI 10.1038/nature06325

Published: NOV 15 2007
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High-resolution crystal structure of an engineered human
beta(2)-adrenergic G protein-coupled receptor
{s): Cherezov, V (Cherezov, Vadim) R DM (R , Daniel M.}, Hanson, MA (Hanson
Michael A ); Rasmussen, SGF (Rasmussen, Soren G. F.); Thian, FS (Thian, Foon Sun); Kobilka, TS (Kobilka,
Tong Sun); Choi, HJ (Choi, Hee-Jung); Kiihn, P (Kuhn, Peter); Weis, WI (Weis, William |.); Kobilka, BK (Kobilka
Papers that Brian K ): Stevens, RC (Stevens, Raymond C.)
. . Source: SCIENCE Volume: 318 lssue: 5854 Pages: 1258-1265 DOI: 10.1126/science. 1150577
cite th|s paper Published: NOV 23 2007
—> Times Cited: 1,229 (from Web of Science)
_ —> Cited References: 67 [ view related records | itation Map
PaperS C|ted Abstract: Heterotrimeric guanine nucleotide-binding protein (G protein)-coupled receptors constitute the largest
. family of eukaryotic signal d proteins that across the We report the crystal
by th|s paper structure of a human beta(2)-adrenergic receptor-T4 lysozyme fusion protein bound to the partial inverse agonist
carazolol at 2.4 angstrom resolution. The structure provides a high-resolution view of a human G protein-coupled

receptor bound to a diffusible ligand. Ligand-binding site accessibility is enabled by the second extracellular loop.
which is held out of the binding cavity by a pair of closely spaced disulfide bridges and a short helical segment
within the loop. Cl a necessary component for cr . mediates an intriguing parallel association
of receptor molecules in the crystal lattice. Although the location of carazolol in the beta(2)-adrenergic receptor is
very similar to that of retinal in rhodopsin, structural differences in the ligand-binding site and other regions
highlight the challenges in using thodopsin as a template model for this large receptor family

Accession Number: WOS:000251086600033
Document Type: Article

Language: English

KeyWords Plus: BETA-ADRENERGIC-RECEPTOR; HUMAN BETA-2-ADRENERGIC RECEPTOR; HUMAN
GENOME; MOLECULAR-MECHANISM; LIGAND-BINDING; RHODOPSIN; ACTIVATION; CRYSTALLIZATION,
MEMBRANE; AGONIST

Reprint Address: Stevens, RC (reprint author), Stanford Univ, Sch Med, Dept Cellular & Mol Physiol, Stanford, CA
94305 USA.




Retrieving Protein Sequences in UniProtKB

Search Blast Align
Search in

Protein Knowledgebase (UniProtkB) «

Query

* UniProtKB is a database
containing all the proteins
with known functions

* UniProtKB is available from
the www.uniprot.org or from
the ExPAsy server at
www.expasy.ch/sprot/

* ExPASy: Expert Protein
Analysis System

* ExPASy contains many useful
online tools

Retrieve

WELCOME

Downloads - Contact - Documentation/Help

ID Mapping

l Search { Advanced Search » }[ Clear ‘

The mission of UniProt is to provide the scientific community with a
comprehensive, high-quality and freely accessible resource of protein sequence
and functional information

What we provide

UniProtkB

UniRef

UniParc

Supporting data

Protein knowledgebase, consists of two sections:
¢ Swiss-Prot, which is manually annotated and
reviewed
TrEMBL, which is automatically annotated and is not
reviewed
Includes complete and reference proteome sets.

Sequence clusters, used to speed up sequence similarity
searches

Sequence archive, used to keep track of sequences and
their identifiers

Literature citations, taxonomy, keywords, subcellular
locations, cross-referenced databases and more

UniProtKB Statistics

¢ UniProtKB/Swiss-Prot
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- 538,010 sequences
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The UniProtKB Entry

e Each UniProtKB entry is dedicated to a protein

e A UniProtkKB entry summarizes everything that
is known about a given protein

e The entry contains functional information and
links to other databases mentioning this

protein

Typical
UniProtKB
Entry

Protein name

Protein
function

Bibliography

Links to other

databases
— Structure
— Domains
— Function

P19338 (NUCL_HUMAN)

Reviewed, UniProtkKB/Swiss-Prot Contribute
3 2012 45. EY Histo Send feedback
v al g Read comments (0) or add your own

& 1 Clusters with 100%, 90%, 50% identity |

ast modified O

Documents (8) | (. Third-party data

Names and origin

Protein names Recommended name.

Nucleolin
Altemative nameys):
Protein C23
Gene names Name:NCL
Organism Homo sapiens (Human) [Reference proteome]

Taxonomic identifier 9606 [NCBI|

Eukaryota » Metazoa » Chordata » Craniata » Vertebrata » Euteleastomi » Mammalia » Eutheria »
Euarchontoglires » Primates > Haplorrhini » Catarrhini » Hominidae » Homo

Taxonomic lineage

Protein attributes

710 AA
Complete.

Sequence length
Sequence status

Sequence processing The displayed sequence is futther processed into a mature form

Protein existence Evidence at protein level

General annotation (Comments)

Function Mucleolin is the major nucleolar protein of growing eukaryatic cells. It is found associated with
intranucleolar chromatin and pre-ribosomal particles. It induces chromatin decondensation by binding
to histane H1. It is thought to play a role in pre-rRNA transcription and ribosome assembly. May play
a role in the process of transcriptional elongation. Binds RNA oligonucleatides with §-UUAGGG-3
repeats more tightly than the telomeric single-stranded DNA 5-TTAGGG-3 repeats

Identified in a mRNP granule complex, at least composed of ACTB, ACTN4, DHX9, ERG, HNRNPA1
HNRNPA2B1, HNRNPAB, HNRNPD, HNRNPL, HNRNPR, HNRNPU, HSPA1, HSPAS, IGF2BP1, ILF2,
ILF3, NCBP1, NCL, PABPC1, PABPC4, PABPN1, RPLP0, RPS3, RPS3A, RPS4X, RPSB, RPS9,
SYNCRIP, TROVEZ2, YBX1 and untranslated mRNAs._ Interacts with APTX and NSUN2. Component of
the SWAP complex that consists of NPM1, NCL/nucleolin, PARP1 and SWAPT0. Component of a
complex which is at least composed of HTATSF1/Tat-SF1, the P-TEFb complex components COKS
and CCNT1, RNA polymerase Il, SUPT5H, and NCL/nucleolin. Interacts {via RRM1 and C-terminal
RRM4/Arg/Gly-rich domains) with TERT. the interaction is important for nucleolar localization of TERT.
Interacts with ERBBA. Interacts with GZF 1, this interaction is important for nucleolar localization of
GZF1. Interacts with NVL.

Subunit structure




Sequence and Sequence annotationin a
UniProtKB Entry

Sequence Length Mass (Da) Tools Sequence annotation (Features)
P19338 [UniParc] FASTA 710 76614 Blast
Last modified January 23, 2007. Version 3.
Checksum: COTFEEI4ESCABT2T Molecule processing
Initiator methionine 1 1 Removed
10 20 30 40 so 60 Chain 2-7T10 709 Nucleolin PRO_0000081691
MVKLAKAGKY QGDEKKMA VEED: DEEDD SSGEEVVIEQ KKGHKAARTS
Reglons
70 80 59 100 119 129
AEKVVVSPTK KVAVATPAKK AAVIPGKEAR ATPAKKIVIP AKAVITEGKK GATPGKALVA Repeat 5865 81 b —
130 149 150 160 170 180 Ereae el Lk
4 7
R TEATTT S e e ~ Repeat 83-%0 83 ——
Repeat 91-98 84 —_—
190 200 210 220 230 240 Repeat 99— 104 6 & truncated R
APASEDEDDE DDEDDEDDDD DEEDDSEEEA METTPAKGKK ARKVVEVIAK NVAEDEDEEE 5
Repsat 105-112 86
50 60 70 280 200 100 Repeat 120~ 127 8|7 _—
DDEDEDDDDD EDDEDDDDED DEEEEEFEEE EPVKEARGKR KKEMAQKAA PEAKHQHVEG Repaat 128-135 ) —_—
Domain 07-383 71 RRM1 - -
310 320 33 340 350 360 o 393 - 46 74 RAM 2 ;
TEPTTAFNLE VGNLNFNKSA PELKIGISDV FAKNDLAVVD VRIGMIRKFG YVDFESAEDL it 303466 4 M -
Domain 486 - 560 75 RRM3 — =
370 ) o) 400 10 420 Domain 572 - 647 75 RRM4 B —
L K VEGH ¥ EHGHD: DARTLLAKNL PYKVIQDELK EVFEDAAE
EMALELTGLK VFGNEIKLEK PKGKDSKKER DARTLLAENL PYKVIQDELK EVFEDAAEIR g o | 8 | SXt A e et D pr-
YN

439 a4 459 469 478 49 . -
LVSKDGKSKG IAYIEFKTEA DAEKTFEEKQ GIEIDGRSIS LYYIGEKGQN T 29 Asp/Gluich (acidic) —_—
430 S0 510 520 530 540 38 Asp/Glu-rich {acidic) + =
WSGESKTLVL SNLSYSATEE TLQEVFEKAT FIKVEQNQNG KSKGYAFIEF ASFEDAKEAL
50 ArgiGly/Phe-ich —_—
550 560 570 580 590 €00 " i .
NSCNKREIEG RAIRLELQGP RGSENARSQP SKILEVKGLS EDTTEETLKE SFDGSVRRRI Amino acid modifications
e = & o e @ Modifed residue 9 1 Ne-acatylysine —_—
VIDRETGSSK GFGEVDFNSE EDAKARKEAM EDGEIDGNKV TLDWAKPHGE GGFGGRGGGR Modified residue = 1| Phosphoserine  —
Modified residue u ine —
670 680 630 700 710 n ———
GGRGGFGGRG RGGRGGEGDE KBQEKKTKEE

FASTA format for sequences

>sp|P19338NUCL_HUMAN Nucleolin 0S=Homo sapiens GN=NCL PE=1 SV=3
MVKLAKAGKNQGDPKKMAPPPKEVEEDSEDEEMSEDEEDDSSGEEVV I PQKKGKKAAATS
AKKVVVSPTKKVAVATPAKKAAVTPGKKAAATPAKKTVTPAKAVTTPGKKGATPGKALVA
TPGKKGAA I PAKGAKNGKNAKKEDSDEEEDDDSEEDEEDDEDEDEDEDE I EPAAMKAAAA
APASEDEDDEDDEDDEDDDDDEEDDSEEEAMET TPAKGKKAAKVVPVKAKNVAEDEDEEE
DDEDEDDDDDEDDEDDDDEDDEEEEEEEEEEPVKEAPGKRKKEMAKQKAAPEAKKQKVEG
TEPTTAFNLFVGNLNFNKSAPELKTG I SDVFAKNDLAVVDVR IGMTRKFGYVDFESAEDL
EKALELTGLKVFGNE IKLEKPKGKDSKKERDARTLLAKNLPYKVTQDELKEVFEDAAEIR
LVSKDGKSKGIAY IEFKTEADAEKTFEEKQGTEIDGRSISLYYTGEKGQNQDYRGGKNST
WSGESKTLVLSNLSYSATEETLQEVFEKATFIKVPQNQNGKSKGYAF IEFASFEDAKEAL
NSCNKRE IEGRAIRLELQGPRGSPNARSQPSKTLFVKGLSEDTTEETLKESFDGSVRARI
VTDRETGSSKGFGFVDFNSEEDAKAAKEAMEDGE I DGNKVTLDWAKPKGEGGFGGRGGGR
GGFGGRGGGRGGRGGFGGRGRGGFGGRGGFRGGRGGGGDHKPQGKKTKFE

e First line starts with >’ and is a comment
(some programs need the sequence without comment line)

¢ Following lines are the sequence in one-letter amino acid codes




Looking for DNA Sequences

* There are many types of DNA sequences

e The most common are

Regulatory regions, often before genes
Untranslated regions, often around the genes
Protein-coding regions

— Intergenic regions (between the genes)

* All these sequences can be found in GenBank

Fetching a DNA Sequence at the NCBI

2 NCBI  Resources ™ How To

* Navigate to
www.ncbi.nlm.nih.gov

/Genbank/
* Type in a keyword.

* You get a list of entries
matching your
keyword.

* Point, click, and
explore...

Results: 1 to 20 of 742

Nucleotide Nucleotide - | nucleolin

Save search  Limits  Advanced

Display Settings: () Summary, 20 per page, Sorted by Default order

© Found 1638 nucleolide sequences. Nucleotide (742) EST (878) GSS (18)

Send to: [

Page 1 of38 Net

Homo sapiens granzyme A (granzyme 1, cytotoxic T-ymphocyte-associated serine

1. esterase 3) (GZMA), mRNA

913 bp linear mRNA

Acces 006144.3 GI

Homo sapiens nucleolin (NCL). mRNA

Homo sapiens RAB, member RAS oncogene family-like 6 (RABLE), RefSeqGene on

chromosome 9
40,268 bp linear DNA
A NG_031950.1 Gl

Mus musculus interleukin 9 receptor (I8r), transcript variant 2. mRNA
3,083 bp linear mRNA
0 2

008374

83742 Gl 197333823

Acces:

Homo sapiens Wemer syndrome, RecQ helicase-like (WRN), mRNA

Help

Filter your resuits:
Al (742)
Bacteria (12)
INSDC (GenBank) (462
MRNA (227}
RefSeq (269)
Manage Filters

¥ Top Organisms [Tree
synthetic construct (109)
Homo sapiens (56)
Anas strepera (50)
Mus musculus (45)
Arabidopsis thaliana (31)
All other taxa (353)

More

Find related data
Database:
Select

Search details

nucleclin[All Fields)
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Searching for Your Sequence with BLAST

» BLAST: Basic Local Alignment Search Tools

* Compares your sequence with all other
sequences in your favorite database

* Returns the most similar sequences

Start BLAST search from UniProtKB entry

Sequences
Sequence Length Mass (Da) Tools
P19338 [UniParc]. FASTA 710 76,614( Blast *| g

Last modified January 23, 2007. Version 3.

__: » blast/uniprot

Search Blast Align Retrieve ID Mapping

or UniProt identifier

>sp|P19338 |NUCL HUMAN Nucleolin OS=Homo sapiens GN=NCL PE=1
5v=3 - 3
MVKLAKAGKNQGDPKKMAPPPKEVEEDSEDEEMSEDEEDDSSGEEVVIPQKRGKKARATS |
ARKVVVSPTKKVAVAT PAKKAAVI PGK ATPAKKTVIPAKAVITPGKKGATPGKALVA
TPGKKGAAIPAKGAKNGKNAKKEDSDEEEDDDSEEDEEDDEDEDEDEDEIEPAAMKARRR « Options
APASEDEDDEDDEDDEDDDDDEEDDSEEEAMETTPAKGKRAAKVVPVKAKNVAEDEDEEE ~
DDEDEDDDDDEDDEDDDDEDDEEEEEEEEEE PVKEAPGKRKKEMAKQKAAPEAKKQKVEG

Database Threshold Matrix Filtering Gapped Hits

UniProtkB ~ 10 * Auto v Norne v yesv 250 -

Job status: RUNNING

« Running blastp job on UNIPROTKB for 1 09min@

e Wait for ¥4 minutes...

12



Choosing Your BLAST Program

* Navigate to the NCBI BLAST site at

www.ncbi.nlm.nih.gov/blast

* Select your BLAST program:

— Blastn DNA Basic BLAST
— Blastp Protein

nucleotide blast
protein blast

blastx

tblastn

tblastx

Choose a BLAST program to run.

Search a nucleotide database using a nucleotide query
Algorithms: blastn, blast, discontiguous blast

Search protein database using a protein query
Algorithms: blastp, psi-blast, phi-blast, delta-blast

Search protein database using a translated nucleotide query

Search tr

lated nucleotid using a protein query

Search translated nucleotide database using a translated nucleotide query

Blasting a Protein Sequence

e Cut and paste your

Enter Query Sequence

Enter accession number, gi, or FASTA sequence Clear

sequence

NSCHKRE IEGRAIRLELQGPRGSPNARSQPSKTLEVKGLSEDTTEETLKES!

[VIDRETGSSKGEGEVD!

FNSEEDAKRAKERMEDG

* Click the BLAST \

button at the bottom "™ [ Cessa]®

Job Title

of the screen

Enter a descriptive

le for your BLAST search @

° Wa |t Choose Search Set

Datab [Non protein seq () =] ©
f])rgamlsm @ Any © Human O Athaliana © Mouse € Custom
ptions

Search only sequences from selected organism &

BLAST ‘," Search database nr  using Blastp (protein-protein BLAST)

" Show resuits in a new window

13



Reading a BLAST Output

== oxscrtpon (= =] e F [ [ o]
up 0053722 nucleolin [Homo sapiens] >sp|P19338.3|[NUCL_HUMAN RecName: | 1379 1379 100% 0.0 wo%  [ED
XP 003821912.1 PREDICTED: nucleolin-like [Pan paniscus] 1367 100% 0.0 99% G|
2 PREDICTED: nucleolin-like [Macaca mulatta] >sp|Q4R417.3|NUCL_I 956 91% 0.0 9s% [N
PREDICTED: nucleolin [Pan troglodytes] 955 91% 0.0 99% [
nucleolin [Chlorocebus aethiops] 949 91% 0.0 97%
nucleolin [Pongo abelii] >sp|Q5RF26.3|NUCL_PONAB RecName: Fu 947 91% 0.0 98% |G M}
hypothetical protein EGM_19839, partial [Macaca fascicularis] 947 90% 0.0 98%
nucleolin [Homo sapiens] 942 91% 0.0 99% G}
hypothetical protein EGK_04889, partial [Macaca mulatta) 942 0% 0.0 8%
PREDICTED: nucleolin isoform 1 [Papio anubis] 939 91% 0.0 95% G}
unnamed protein product [Homo sapiens] 918 918 91% 0.0 96% (G M|
PREDICTED: nucleolin isoform 2 [Papio anubis] 916 91% 0.0 94% G|
PREDICTED: nucleolin isoform 1 [Canis lupus familiaris] 910 100% 0.0 SC U G M|
nucleolin-related protein NRP [Rattus norvegicus] 209 100% 0.0 91% m
nucleolin [Bos taurus] >gb|DAA32327.1| nucleclin [Bos taurus] 892 91% 0.0 s4%  [ED
PREDICTED: nucleolin isoform 3 [Papio anubis] 881 80% 0.0 97% 6]
2.1 PREDICTED: nucleolin-like [Saimiri boliviensis boliviensis] 879 91% 0.0 95% |G}
Nucleolin [Heterocephalus glaber] 879 91% 0.0 86%
unnamed protein product [Homo sapiens] 873 80% 0.0 99% |G m]
.1 PREDICTED: uncharacterized protein LOC100395223 isoform 1 [Cal 867 91% 0.0 2% (G m]
PREDICTED: nucleolin [Equus caballus] 855 80% 0.0 ss%  [EO
RecName: Full=Nucleolin; AltName: Full=Protein C23 as1 91% 0.0 82%
PREDICTED: nucleolin [Otolemur garnettii] 845 91% 0.0 84% |G}
nucleolin, C23, partial [Cricetulus griseus] 839 86% 0.0 83% |G M}
unnamed protein product [Mus musculus] 831 91% 0.0 78% (G ]
PREDICTED: nucleolin [Cricetulus griseus] 833 85% 0.0 84% (G M}
RecName: Full=Nucleolin; AltName: Full=Protein C23 >gb|AAA417 828 91% 0.0 80% (G m]
nucleolin [Rattus norvegicus] >gb|AAH85751.1] Nucleolin [Rattus 1 828 91% 0.0 s0%  [ED
* Every line is a hit ¢ G means a link onto a complete genome
¢ Best hits come first ¢ U means a link to UniGene, the
e Low E-Value = gOOd hit transcrlpt database

e E-value >1 = bad hit

Multiple-Sequence Alignment (MSA)

* Multiple alighments reveal common features
between sequences

e Multiple alignments are useful for
— Comparing very different sequences
— Making phylogenetic trees

— Making structure predictions

* Multiple-sequence alignment is abbreviated as MSA

14



Making a Multiple-Se

quence Alignment

 |dentify a set of related sequences

* Do a BLAST of your favorite sequence

* Choose a method:

— www.ebi.ac.uk/clustalw

— www.tcoffee.org

— www.drive5.com/muscle/

— www.tcoffee.org

ClustalW Popular
T-Coffee Accurate
Muscle Fast

M-Coffee Consensus

Making an MSA with M-Coffee

T COFRFEE

Open www.tcoffee.org M-Coffee

Home History Tutorial References

Aligns DNA, RNA or Proteins by combining the output of popular aligners

Click MCoffee

Cut and paste your Sequences input
sequences GorrrsE(orTD
Submit your MSA

- OR - Click here to upload a fil

Show more options

Your email address
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Making Sense of Your MSA

¢ Positions are marked:
— Completely conserved = asterisk ( *)
— Highly conserved = colon (:)
— Conserved = period (.)
¢ Look for highly conserved blocks:
— The red box on this slide shows a highly conserved block.

— These blocks are often functionally important positions.

sp|P02619|PRVB_ESOLU  EDELKLFLQNFSPSARALTDAETKAFLARGDKDGDGMIGEDEFAAMIKA-----
8p|Q91482|PRVB1_SALSA VEELKLFLQONFCPXARELTDAETKAFLKGDADGDGMIGEDEFAVLVKQ-----
sp|P02620|PRVB_MERME  EDELKLFLQNFSAGARALTDAETATFLKAGDSDGDGKIGEEEFAAMVKG-----

(=

8p|P02622 | PRVB_GADCA  EDELKLFLIAFAADLRALTDAETKAFLKAGDSDGDGKIGFDEFGALVDKWGAKG
sp|P02626|PRVA_AMPME  EEELQLILKGFSKEGRELTDKETKDLLIZGDKDGDGKIGFDEFTSLVAES----
sp|P20472 | PRVA_HUMAN  EDELGFILKGFSPDARDLSAKETRMLMARGDKDGDGKIGEDEFSTLVAES----
sp|P80079|PRVA_FELCA  EDELGFILKGFYPDARDLSVKETHKMLMAZ DEFFSLVAKS----
sp|P32930|ONCO_HUMAN  EEELKFFLQKFESGARELTESETKSLMAA AEEFQEMVHS———--

sp|P43305|PRVU_CHICK  EDELKYFLQRFECGARVLTASETKTFLAZ

- . W wooWe e

| FEFQEMVQS——-—-

.

Going Farther

e Bioinformatics is all about getting knowledge
without having to make real-world experiments.
* More details in later chapters:
— Databases: Chapters 3 and 4
— BLAST: Chapter 7
— Multiple-sequence alignments: Chapters 9 and 10
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Unterlagen zur Vorlesung

http://www.bpc.uni-frankfurt.de/guentert/wiki/index.php/Teaching
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