Multiple protein sequence alignment with ClustalW

Multiple sites: pir.georgetown.edu

Personal computer: download ClustalW
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Example of how to score an alignment: Write down two sequences:
\'
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Selecting the right protein-scoring matrix

« Different scoring matrices are only optimal for detecting
different classes of alignments.

* One needs to consider the similarity and amino acid
composition of compared sequences.
For general alignment purpose, BLOSUMG62 or PAM120

are recommended.

For PAMx matrices, higher x detects more divergent sequences:
For BLOSUMn matrices, lower n detects more divergent sequences.

BLOSUM 80 BLOSUM®G2 BLOSUMA45
PAM30 PAM120 PAM250
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Using nucleotide sequence databases

Gene-centric databases
Genome-centric resources
Prokaryotic
Eukaryotic

NCBI:
Ensembl:

TIGR:

Microbial genome:



FolX and FolM Are Essential for Tetrahydromonapterin Synthesis in
. 7 . . V.
Escherichia coli and Pseudomonas aeruginosa'

FPAH

Phanylal:nlnaﬁl‘ymsine

Pterin-4a-carbinolamine

q-DHPR PCO
g-H,-pterin

GTP
l folE

PTPs-i  HyNPEPy  popy
foiQ *
P-H,-Pt H,-MPt-P,

SRy pase ] g Prosels]

folB l \

folk l

HI'H“ p‘t'Pi
falP kpAHA

H,-Pteroate
ol l

H,«Folata

folA l

H,-Folate

A

B Gana prasant
O Gene absent

-
%
L4

RN
Bacteroldetes Croceibacter atfanficus BROO
Salinibacter ruber EEOO
Chiorofiexi Chioroflexus auranbiacus BEROO
Hempetosphonaurantieces [l O
Acidobacteria Acidobacteriim so. BEROO
a-Proteobacteria Caulabaeter crascenlis mOEO
B-Proteshacteria Burkholdaria cepacia HONECO
y-Protecbacteria Altgromones macipodi ECOENE
Coiwsllia psychrandhrasa HEONEBR
Preudomonas aeruginoss BEOEBR
Vibrio splendidus BECOEB
Reinaksa 5p. BEOEBR
Xanhhomonas campesing BORO
Escharichla cofl OO M
Sarrotlo maroogoong OONE |
Xyfaia fastidicss OOmO
B folM folE  folX
Psoudomonas " prl mmlp—
aeruginosa
folE folM folX folK
Colwellia
psychrerythraea
folK falX folE fold
Vibrio
splendidus
foliv folx folE
Reinekea sp.
MED297

FIG. 2. Comparative genomic evidence implicating folX and falld
in tetrahydromonapterin synthesis. (A) Phyletic distribution of phenyl-
alanine hydromylase (phitd ), PTPS-II, fold, and folX genes among
representative genomes. Mote the anticorrelation between PTPS-II
and felM or folX. Mote also that foll sometimes is unaccompanied by
folX, and that folM and folX sometimes occur without phifd. (B) Clus-
tering of folX and folM with cach other and with foll in diverse
Gammaprotecbacteria. In two genomes these genes also cluster with
folK. Genes are colored to match Fig. 1C. Arrows indicate the tran-
scriptional direction; overlaps between arrows ndicate translational
coupling



FIG. 6. Comparative genomic evidence bearing on possible meta-
bolic channeling between FolB and FolK and on the possible substrate
for FolM in bacteria without FolX. {A) The widespread occurrence in
folate synthesis gene clusters of folB-folK fusion genes. The species
shown represent four diverse phyla (Actimobacienia, Aiphaprotechacte-
ria, Firmicutes, and Fusobacterig). (B) Clustering patterns of falM
genes in Gammaprofechacteria with or without folX genes. Note that
folM-falB clusters occur only if falX is absent. The folM-folB clusters
also include folK, as illustrated by two representative examples (Kawg-
iella koveensis and MethWococcus capsulafus).
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Assignment

Confirm your sequences through multiple alignment

Human sequence
chromosome
gene structure

Microbial sequence
neighboring sequences



