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Sequence Searching and Analysis I

Summer Course - Lecture 04 - Version of May 26, 2003
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Sequence Searching and Analysis I

Analysis of Protein Sequences

e Calculation of physico-chemical Parameters
Molecular Weight
Amino Acid Composition
extinction coefficient
Isoelectric Point (Ip)
Charge at pH 7 ... and many more

e Online Protein Analysis Program Resources

these are just 2 examples - there are many more:
< EXPLORE!

WebsSite Infos - On line analysis tools WebSite Infos - ExPASy Proteomics tools
Search a sequence database, Nucleic acids [Protein identification and characterization]
sequences, Patterns (proteins), Prediction on protein [DNA -> Protein] [Similarity searches]
sequences, Alignments — Phylogeny, Analysis tools [Pattern and profile searches]

package [Post-translational modification prediction]

[Primary structure analysis]
[Secondary structure prediction] [Tertiary structure]

[Transmembrane regions detection] [Sequence alignment]
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Sequence Searching and Analysis I

An Example for an Online Sequence Analysis Resource

J-':'-ddFESS I@ hikkp: f e, up, unive-mr s, Frfeewwabim fenglishlogligrne . html j |J Ty glE -

JLinks _|Bookmarks | ].URLs | Jakana [ |BI¥ | JInfos | |Journals | JLitSearch | |Private || Science

aBi

Atelier Biolnformatique Gn llne analYSls t":"":"lS

Ifaivarsitd Aiv-Adayseilie T WS )

Analysis of Protein Sequences
Engliah wersion of ABIM - Logiciels en ligne

Search a sequence datahaz=
Nucleic acids sequences
Fatterns (proteins)

Prediction on protein sequences
Alignments - Phylogeny
Analysis tools packaqge

R DD ha

Search a sequence database - menu
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Sequence Searching and Analysis I

This Package offers many Options
Prediction on protein sequences - menu

+ Analysis tools package

o BCM Search Launcher BCM (1LISA)

o HMEBE (Family, function, structure) Berlin (GGermany)

» META PredictProtein server (SignalP, MetOglyc, MetPicoRMA, ChlaroP, JPred,
TrmHMM, ToPred, DAL, FRSWR, SAMTHS, Swiss-Model, CPHmodels) Columbia
(LUSA)

» Metwork Protein Sequence @nalysis (S0FPM, SOPMA, HMM, MLEC, DFM, DSC,
GOR, PHD, PREDATOR .1 PBIL (France

+ Analyze
o AA Composition, WMWY, 0D, pl, titration curve ABIM {in french)
oAb Composition SBDS (1K), see also BMB
o pl et Ww Expasy
o ASAP (Analysis of Sequence and Aminoacid Probabilities) Rockefeller (IISA)
o AIC IMP (Analysis of protein surface : Van-der-WWaals, energy, Hydrophilicity,
Hydrophohicity)
o CAST (Compositional Bias Detection Algarithm) EBI (LIK)
o CUTTER (generate peptide fragments by the enzymatic or chemical cleavage) Tours
IFrance)
o CysPred (predicting the redox state of Cys residues fram sequences ar multiple
sequence alignments) Rockfeller (I1SA), see also anather link, see also CIRB
o EMBOSE at Fasteur (France)
Frotein charge plot CHARGE
Pratein proteclytic enzyme ar reagent cleavage digest DIGEST
Build domain coordinate files DOMAINER
Displays a wordmatch dotplot of two sequences DOTTUP
Calculates Km and Ymax for an enzyme reaction EINDEM
Hydrophobic moment calculation HMOMENT
Displays protein hydropathy PEPWINDOW
Displays protein hydropathy of a set of sequences PEPWINDOWALL
Displays protein hydropathy OCTANOL
Calculates the isoelectric point of a protein IEP
Fratein statistics PEPSTATS

Selecting PEPSTATS
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Sequence Searching and Analysis I

Analyzing three quite distinct Proteins: SP-A, SP-C & CadA

e SP-A P07714
is a glycoprotein in the lung surfactant of vertebrates
it is a lectin

it is an opsonin which binds to the surface of microorganisms
and viruses tagging them for recognition by alveolar
macrophages

it has a collagen-like domain
e SP-C NM_003018

highly hydrophobic protein of 34/35 amino acids

synthesized as a 192 aa precursor protein

integrates into phospholipid matrix and regulates surface tension
e CadA AF125316

is a transmembrane ion pump in bacteria

it is a P type ATPase

it exports transition metal ions, e.g. Cd2+, Zn2+, Ni2+, Co2+ etc.

by this action it protects the cell against the toxic effects of these
metal ions
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Sequence Searching and Analysis I

Cut and Paste your sequence into the Input Window

3 PEPSTATS - Microsoft Internet Explorer provided by Byl Gulden Network 1T =0l x]
J File Edit ‘Wiew Favorites Tools Help |J “HBack = = - | ot @ @ | @ 22 “
Jngdress I@ http: {bioweb . pasteur. frfseqanalfinterfaces/pepstats. hkml j |J Got -318 vl L
JLinks [ Bookmarks [ ].URLs [ JAkana [ BV [ JInfos [ |Jourmals [ |LitSearch [ |Private 2

PEPSTATS : Protein statistics (EMBOSS)

| v

Reset | Run pepstats | @ |

(@ = required, ® = conditionally required)

input Section

advanced Section

output Section

your e-mail

input Section

@ sequencea -- PureProtein [single sequence] (-5

1. the name of a file:
2. arthe actual data here:

(sequence format)

[Return to the main part with your favortte browser's f

MOKYHFTGLDCPDCANKLESALNKQSYVQEARVVEFNTNTLYLKTQDMPKALALIKQLEPD
MELSEQVQSEAKPSAIPLLLSVVLYLIAVATIHFSAQNWALHLSYALLAGVYLVAGKDVF
LGALRAIRNKQFFDENTLMLSATIAAFGVGAHEEAVSIMVFYSAGEFLQQLATARSKQSL
HALLDVAPNHAVRKVGQELQEVEPSALAIGDVVIVKVGEKIPTDGVVLRGESLLDQKALT
GESLPVNVKEHSAVLGGSINLKGVLEIQVSKLYADSSVAKIVDLVSNAVSQKSQTEKFIT
TFARYYTPAVFAIALLIALVPPLLGHGDFDTWIYRGLFALMVSCPCALVISVPLGYFGGV
GAASRAGILIKSVQTLEALSQVKNIAFDKTGTLSKGEFNVIDVVPIAPFSKEDVLQHATC
AQILSTHPIAISIQKAYKRQCQHEVKDYQEIGGLGVQASCHSHLI IAGNDKMLHKYNIPH
DTCSLEGTIVHVAVDGKHIGYIVVADTLKDNAKECLDGLKHAGIEHMCILSGDHEYSTKR
VAKELDCPYYANLLPEDKLNAFKDFQAQHAHKSMFVGDGINDAPTLARADVSMSMGSASQ
ISKESADIVITNNSLESVLKVFKIAKKTKRIIIENITIFALATKAMFIVLGLSGDASLWEA
VLGDVGVTLIALANSMRTMRI

4]

T

2

l_ |_|® Internet 4
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Sequence Searching and Analysis I

SP-A is a Member of the Lung Surfactant Proteins

PEPSTATS of SP-A, from 1 to 248
Molecular weight = 26255.47

Average Residue Weight = 105.869
Isoelectric Point = 4.8177

Residue Number Mole%
A = Ala 18 7.258
B = Asx 0 0.000
C = Cys 9 3.629
D = Asp 12 4.839
E = Glu 17 6.855
F = Phe 6 2.419
G = Gly 38 15.323
H = His 4 1.613
I = 1Ile 10 4.032
K = Lys 7 2.823
L = Leu 18 7.258
M = Met 6 2.419
N = Asn 10 4.032
P = Pro 26 10.484
Q = Gln 8 3.226
R = Arg 14 5.645
S = Ser 11 4.435
T = Thr 11 4.435
V = Val 12 4.839
W = Trp 3 1.210
X = Xxx 0 0.000
Y = Tyr 8 3.226
Z = Glx 0 0.000

Residues
Charge

DayhoffStat

NOoOoOoORr ORrROKR OO

OO O0OO0OO0OO0OOKFHONMNOH

248
-6.0

.844
.000
.251
.880
.142

="

.824
.806

.896
.47

ol

.423
.938
.016
.827
.152
.634
.727
.733
.931
.000
.949
.000

Glycine and Proline are abundant in the

collagenous domain
|
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Sequence Searching and Analysis I

CadA of Helicobacter felis is an lon Export Pump

PEPSTATS of Hfelis CadA, from 1 to 681

Molecular weight = 73747.36 Residues = 681

Average Residue Weight = 108.293 Charge = 4.0

Isoelectric Point = 6.8175

Residue Number Mole$% DayhoffStat

A = Ala 75 11.013 1.281

B = Asx 0 0.000 0.000

C = Cys 11 1.615 0.557

D = Asp 34 4.993 0.908

E = Glu 34 4.993 0.832

F = Phe 24 3.524 0.979

G = Gly 43 6.314 0.752

H = His 22 3.231 1.615

I = Ile 51 7.489 1.664

K = Lys 46 6.755 I Histidine is much more abundant than in
L = Leu 77 11.307 1.528 <average> proteins because it is part of
M = Met 14 2.056 1.209 transition metal binding sites
N = Asn 23 3.377 0.785

P = Pro 21 3.084 0.593

Q = Gln 30 4.405 1.130

R = Arg 15 2.203 0.450

S = Ser 50 7.342 1.049

T = Thr 28 4.112 0.674

V = Val 61 8.957 1.357

W = Trp 3 0.441 0.339

X = Xxx 0 0.000 0.000

Y = Tyr 19 2.790 0.821

Z = Glx 0 0.000 0.000
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Sequence Searching and Analysis I

Simple Statistics reveals Important Differences

SP-A

Property Residues Number Mole%

Tiny (A+C+G+S+T) 87 35.081
Small (A+B+C+D+G+N+P+S+T+V) 147 59.274
Aliphatic (I+L+V) 40 16.129
Aromatic (F+H+W+Y) 21 8.468
Non-polar (A+C+F+G+I+L+M+P+V+W+Y) 154 62.097
Polar (D+E+H+K+N+Q+R+S+T+2) 94 37.903
Charged (B+D+E+H+K+R+2) 54 21.774
Basic (H+K+R) 25 10.081
Acidic (B+D+E+2Z) 29 11.694
Cada

Property Residues Number Mole%

Tiny (A+C+G+S+T) 207 30.396
Small (A+B+C+D+G+N+P+S+T+V) 346 50.808
Aliphatic (I+L+V) 189 27.753
Aromatic (F+H+W+Y) 68 9.985
Non-polar (A+C+F+G+I+L+M+P+V+W+Y) 399 58.590
Polar (D+E+H+K+N+Q+R+S+T+2) 282 41.410
Charged (B+D+E+H+K+R+2) 151 22.173
Basic (H+K+R) 83 12.188
Acidic (B+D+E+2Z) 68 9.985
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Sequence Searching and Analysis I

Learning French through Protein Analysis ...

J Adresse ]@ hittp: A Asnana, Lp. univ-rors. frd ~wabim/d_abim//compo-p. html

WebSite Infos - Des "petits" programmes pour la
"communauté" des biologistes moléculaires :
Séquences Protéiques, Riche en .. (petite doc),
Masse moléculaire, pl, composition, courbe de
titrage (petite doc), Courbe de titrage (petite doc) -
W Listing ségquence (Par défaut : listing) parametrage des valeurs des pK, Séquences
nucléiques, Riche en .. (petite doc)

[v] Composition en aminoacides (Par défaut : composition)

ourhe itrage assigque
¥/ Courbe de tit ' "Classigque"

[Par défaut : pas de courhe) { "En prenant en compte les cystéines"

Votre séegquence : (données brutes - vous pouvez coller wotre Séquehce)
- numérntation, espaces enlewvés)
MoOEYHF TGLDCPDC ANKELES ALNE S YVOE ARV FN TN TLYLETODMPEAL AL TKQLERD 1=

MEL R ECV S E AP AT PLL LAV LY L IAVATIHF S AQN WAL HL3YVALL AGWYLVAGKDVE
LGALRATRNEOFFDENTLML S ATIAAF GV GAHEE AVI IMVF Y3 AGEFLOQLATARSKOSL
HALLDVAPNHAVREVGOELOEVEPSALATIGDVVIVEVGERKIPTD GV LRGESLLDOQKALT
GESZLPVNVEEHS AVLGGE INLEGVLETIOVIKLYADSSVAKTIVDLVENAVIQKSOTEKFIT
TFARYYTPAVFATALLIALVPPLLGHGDFDTWIYRGLFALMVICPCALVISVPLGYF GGV
GAARRAGILIKEVOTLEAL SOV EN IAFDETGTLEKGEFNVIDVVP IAPFIKEDVLOHATC
AOILETHPIATS TOKAYKROCOHEVEDYQE IGGLGVOASCHIHL ITAGNDEMLHKYNIPH
DTCELEGTIVHYAVDGEHIGY IVVAD TLEDNAKECLDGLEHAGIEHMC IL3GDHEY3TER
VAKELDCPYYANLLPEDKELNAFKEDF QAOHAHKEMFVGDGINDAPTLARADVIMENGIAS O
IZKERADIVITMNSLESVLEVFEIAKKTERIITENIIFALATKAMF IVLGL3GDASLWEL
VLGDVGVTLIALANSMRETHRET =l

Soummettre Effacer
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Sequence Searching and Analysis I

Calculating the Isoelectric Point

Protéine

Longueur de la séquence

M.M., pI,

Masse moléculaire

Coefficient d'extinction molaire a 280 nm (lcm)
- en prenant en compte toutes les cystéines

Absorption 0,1% (1g/l) a 280 nm (lcm)
- en prenant en compte toutes les cystéines

composition,

73747,57

Point isoélectrique théorique

- classique

6,32

- en prenant en compte toutes

Index aliphatique

MQKYHFTGLD
LALIKQLEPD
LHLSYALLAG
AHEEAVSIMV
EVEPSALAIG
HSAVLGGSIN
TFARYYTPAV
SVPLGYFGGV
IDVVPIAPFS
IGGLGVQASC
YIVVADTLKD
ANLLPEDKLN
ISKESADIVI
LSGDASLWEA

CPDCANKLES
MELSEQVQSE
VYLVAGKDVF
FYSAGEFLQQ
DVVIVKVGEK
LKGVLEIQVS
FAIALLIALV
GAASRAGILI
KEDVLQHATC
HSHLIIAGND
NAKECLDGLK
AFKDFQAQHA
TNNSLESVLK
VLGDVGVTLI

110,29

ALNKQSYVQE
AKPSAIPLLL
LGALRAIRNK
LATARSKQSL
IPTDGVVLRG
KLYADSSVAK
PPLLGHGDFD
KSVQTLEALS
AQILSTHPIA
KMLHKYNIPH
HAGIEHMCIL
HKSMFVGDGI
VFKIAKKTKR
ALANSMRTMR

titrage

les cystéines

ARVVFNTNTL
SVVLYLIAVA
QFFDENTLML
HALLDVAPNH
ESLLDQKALT
IVDLVSNAVS
TWIYRGLFAL
QVKNIAFDKT
ISIQKAYKRQ
DTCSLEGTIV
SGDHEYSTKR
NDAPTLARAD
IIIENIIFAL
I

0,

681 amino acides

42050

561
0,570

YLKTQDMPKA
TIHFSAQNWA
SATIAAFGVG
AVRKVGQELQ
GESLPVNVKE
QKSQTEKFIT
MVSCPCALVI
GTLSKGEFNV
CQHEVKDYQE
HVAVDGKHIG
VAKELDCPYY
VSMSMGSASQ
AIKAMFIVLG

41390

6,32

ot

Klaus P. Schaefer - Bioinformatics and Drug Research - biv1i04 - 26 May 2003

Courbe de tirage

Valeurs utilisées des pK :

alpha-NH3 : 9,69 alpha-COOH 2,34
Arg 12,40 Lys : 10,50 His 6,00
Asp 3,86 Glu : 4,25 Cys 8,33
Tyr 10,00

ot

-54

Courbe de titra%e
ten tenant compte des cuysteines)
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Sequence Searching and Analysis I

Analyze the Distribution Pattern of certain Amino Acids

| Graphe : protéine riche en :

¥ Ensemble prédéfini IFLVLIPI'IFW "I

" Du votre sélection IKR [code une lettre)

Largeur de la fenétre : |5 "I

r Listing ségmuence [(Par défaut : pas de listing)

Yotre séquence : (données brutes - wous pouvez coller wWotre =SEQUence
- numérotation, espaces enlevieacutes)
HOEYHF TGLDCPDC ANELES ALK S T WOE ARV FN TN TLYLETODMPEALAL TEQLEPD ;I

HELSE WS EARPSAIPLLL VW LY L IAVATIHF 3 AQNWALHL3TALLAGVYLVAGEDVE
LGALRAIRNEOFFDEN TLML AT IAAF GV GAHEE AV IMVF T3 AGEFLOQOLATARIEQSL
HALLDYAPNHAVREVGOELQEVEPSALA LGV IVEVGEEIFTDGVVLRGESLLDQEALT
GESLPVIVEEHS AVLGGS INLEGVLE IOVIELYADISVAREIVDLVENAVIOKSOQTEEFIT
TFARYYTPAVFATALLTALVPFPLLGHGDFD TWIYRGLF ALMVICPCALVISVELGYF GGV
GAASRAGILIESVOTLEAL SOV EN IAFDETGTLAEGEFNVIDVVE IAPFIKEDVLOHATC
AOTLATHPTATS TQEATEROQCOHEVED TOE IGGLGVOASCHIHLITAGNDENLHEYNIFH
DTCSLEGTIVHYAVDGEHIGY IVVAD TLEDNARKECLDGLEHAGIEHMC ILSGDHEYSTER
VAKELDCPY T ANLLPEDELNAFEDFOAQHAHESMFVGDGINDAF TLARADVINSMGIASO
ISKESAD IV ITHN S LESVLEVFEIARETERIITENI IFALATEANF INLGLSGDASLTEL
VLGV TLIALANINETHERT _ILI
F

K
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Sequence Searching and Analysis I

Helicobacter felis CadA

Cytoplasmic Domain responsible for Metal lon Binding

N-terminal Domain with CH Cluster

Amino acides sélectionnés : AVLIPMFW
Largeur de la fenétre : 5

Longueur de la séquence : 681 amino

Amino acides sélectionnés
Largeur de la fenétre : 5

Longueur de la séquence : 681 amin
acides acides
1 1
8.58 | [ .58 1

140 280 420 G660 7o 14IO 250 420 56;0 ?0'0
Selected amino acids @ AVLIPAFW

Window length : 5 Selected amino acids @ CH Window length = 3

Klaus P. Schaefer - Bioinformatics and Drug Research - biv1i04 - 26 May 2003
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Sequence Searching and Analysis I

Human SP-A

The G and P-rich Collagenous Domain

Amino acides sélectionnés : AVLIPMFW Amino acides sélectionnés @
Largeur de la fenétre : 5 Largeur de la fenétre : 5
Longueur de la séquence : 248 amino Longueur de la séquence : 248 amino
acides acides

1 1

8.50 1 8.50 T

40 80 120 160 200

WDl L1 {111

160 200
Selected amino acids : AYLIPHMFW

Window length @ § Selected amino acids @ GP

Window length : 5

Klaus P. Schaefer - Bioinformatics and Drug Research - biv1i04 - 26 May 2003 14



Sequence Searching and Analysis I

Looking for Secondary Structure Elements in CadA
=EY

J Fle Edit Yew Favorites Tools Help |J &Back ~ = - | 74 @ @| ”ﬁ
J.ﬂ.ddress @ htkp:ffweb, umassmed, edu)cgi-bin/biobinggarnier ;I _| Gor '=31'E* 2
JLinks _|Bookmarks | ].URLs [ J&kana [ BIY [ JInfos | JJournals [ LitSearch 2

=]
Garnier Peptide

EMBOSS BioTools
Structure Tool

Garnier predicts protein secondary structure

Type or paste a fasta formatted sequence into the box .

> madd H. felis -
MOEVHF TGLDCPDC ANKLES ALNKQS YWOE ARVVFNTHTL
YLETQDMPEALAL IEQLEPDMELSEQVOSEAKPSATPLLL
SEUUBNCE oyl v1, T AVATIHFS ACNWALHLS TALL AGVYLVAGKDVF
LGALRLIRNKOFFDENTLMLS ATI AAFGVGAHEEAVS TV
FYSAGEFLOQLATARSKOSLHALLDVAPNHAVREVGQELQ v

fastmodified 20Mar2000 DSL
Research Computingdnformation Services/Ubassiledical§clhool

~ L

|@ Dione |_|_|a Intermet
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Sequence Searching and Analysis I

This Program presents its Results in Text Forrnat

GARNIER plot of CadA, 681 aa; DCH = 0, DCS = 0

Please cite:
Garnier, Osguthorpe and Robson (1978) J. Mol. Biol. 120:97-120

. 10 . 20 . 30 . 40 . 50 . 60
MOKYHFTGLDCPDCANKLESALNKQSYVQEARVVENTNTLYLKTQDMPKALALIKQLEPD
helix HH HHHHHHHHHHH HHHHHHHHHHHHHHH
sheet E EEEEEEEEE EEEE
turns TTTTTTT TT T T T
coil C C C CcCcC

. 70 . 80 . 90 . 100 . 110 . 120
MELSEQVQSEAKPSAIPLLLSVVLYLIAVATIHFSAQONWALHLSYALLAGVYLVAGKDVF
helix HHHHHHHHHH H HHHHHH HHHH HHHH HHHHH
sheet EE EEEEEEEE EE EEE EEEEEE
turns T T
coil CCC CCCC

ot

Klaus P. Schaefer - Bioinformatics and Drug Research - biv1i04 - 26 May 2003
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Sequence Searching and Analysis I

A Graphically Formatted Program Server
J.ﬁ.gdress I@ http:ansa-pbil.ibcp.Fr,l'cgi-bin,l'npsa_automat.pl?page=,|'NPSA,|’n|:nsa_gor4.rj H G('Ji'-glf:‘ vl

JLinks [ IBookmarks || URLs |_ JAltana [ JEI¥ | JInfos | |Journals | JLitSearch | |Privake || Science

_~  Pele Bio-Informatique Lyonnais
=4 Network Protein Sequence @nalysis

MPSE is the |IBCE contribution to PEIL in Lyon, France

[HOME] [MPS@] [SRS] [HELP] [REFERENCES] [NEWS] [MPSA] [ANTHEPROT] [Gena3D)] [PEIL]

Monday, January 28th 2002 : 2 000,000 analysis have been cared out with NPS@& including 400,000
Clustal W (see statistics)

GOR IV SECONDARY STRUCTURE PREDICTION METHOD

IAI)S““C“ INPSI&‘J hell}l [C"igi“al selver] =

Sequence name foptional) : | WebSite Infos - GOR: The GOR method is based
on information theory and was developed by

=] J.Garnier, D.Osguthorpe and B.Robson
(J.Mol.Biol.120,97, 1978). The present version, GOR
IV, uses all possible pair frequencies within a window
of 17 amino acid residues and is reported by J.
Garnier. J.F. Gibrat and B.Robson in Methods in

=l Enzymology, vol 266, p 540-553 (1996).

Paste a protein sequence helow : help

Output width : IT"D

SUBMT | CLEAR |

User : public@{894.120 16.254. Last modification time : Tue Jan 23 10:50.46 2007, Current time : Mon
May 27 15:30:76 2002 This service s supparted by Ministers de la recherche (ACC-5V13), CNES
(A B0, COM, GEMOME] and Région Rhdne-Alnes (Frogramme EMERGENTE) | Comments.
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Sequence Searching and Analysis I

Secondary Structure Elements by Garnier‘s Method

GORA4 result for : UNK 18722080

Abstract GOR secondary strocture prediction method wersion IV, I Garrder, J-F. Gibrat, B. Robzon, Methods in Enmymology, BF. Doolittle Ed., wol 266, 540-553, (1996)

View GOES e [MPSA Mac, UNED , About ] [AnTheProt (PO, Download. ] [HELE]

10 20 30 40 50 a0 Ta
I I I I I I I
HOEYHF TGLDCPDC ANELES ALK S TWOE ARV FN TN TLYLETODMPEAL AL TEQLEPDHELSEQVOSE
EEE hhhhhhhhhhheeeese EER hhhhhhhhhheoochhhhhhhhhhh
LARPSATPLLL YW LY L IAVATIHF AN TALHLAVALL AGV YLV AGEDVFLGALRATRNEQFFDENTLHML
hhhhhhhhhhhhhhhhhhehhhhhhhhhhhhhhhheee hhhhhhhhhhhh hhhhhh
SATIAAFGVGAHEE AV S INVF Y3 AGEFLOOL AT ARSEQSLHALLDVAPNHAVEEVGOELOQEVEPSALLTG
hhhhhhh hhhhhhheeee hhhhhhhhhhhhhhhhhhhhh hhhhhhhhhhhheohhhhh
WV IVEVGEREIP TGV LREGESLLDOKAL TGESLPVHVEEHS AVL GG INLEGVLEIOVAELTADSSVAE
EEEEEE eeecchhhhhhhhh EECERER hhhhhhhhh hh
IVDLVEN AV ORSOTEEF ITTF ARY Y TPAVFATALLTALVPPLLGHGDFD THIYRGLFALMVSCPCALVT
hhhhhhochhhhhechhhhheee hhhhhhhhhh EEEEEERERERE EEEE
SWPLGYFGGVGALSRAGTIL IESVOTLEALSOVEN TAFDETGTLAEGEFNVIDVVP IAPFIEEDVLOHATC
= hhhhhhhhhhhhhhhhhhhhhhh EEEEEE ee
AOTLSTHP IATS IQEAYEROCOHEVEDYOE IGGLGVOASCHIHLITAGNDENLHEYN IPHD TCSLEGTIV
EEEE hhhhhhhhhhhh e EERER EEEE hhhhhh EEE
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Sequence Searching and Analysis |l

Graphic Output is in BarGraph and PlotGraph Mode

PRIttt b

N | ﬂ
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Sequence Searching and Analysis |l

Similar Methods give Similar but not Identical Results

Rkl LU L L L

5] 108 Z2Bae 284 4688 SBa =35 ]E]

| Garnier |
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Sequence Searching and Analysis I

A BLOCKS Search Example E

BLIMPS (BLocks IMProved Searcher) Version 3.2.5 1998/12 WebSite Infos - Blocks WWW

(C) Copyright 1993-8, Fred Hutchinson Cancer Research Center Server

Probe Sequence: , 681 aa. A service for biological sequence

Probe Size: 681 Amino Acids analysis at the Fred Hutchinson

Target File (s) : /local/gensoft/lib/blimps/db/blocks.dat Cancer Research Center in Seattle,

Records Searched: 4034 Washington, USA. Visit the Blocks

Scores Done: 2863088 mirror site at the Weizmann Institute

Alignments Done: 2863088 of Science in Israel.

AC# Description Strength Score RF AA#

BLOO0154F 0 E1-E2 ATPases phosphorylation site proteins. 1608 1422 O 572
SmFVGDGINDAPtLARADVSMSMG

BL00154C 0 E1-E2 ATPases phosphorylation site proteins. 1466 1225 0 381
VKnIAFDKTGTLsKGeFnV

BL00154A 0 E1-E2 ATPases phosphorylation site proteins. 1268 1219 O 209
GDVVIVKVGEKIPTDGVV

BL01228D 0 Hypothetical cof family proteins. 1437 1184 O 573
MfvGDGiNDAPtLarADVSmSMGSA

BL01047A 0 Heavy-metal-associated domain proteins. 1285 1l16él1 O 5
fTGLDCPDCANKLESALNKQSYV

BLO0154B 0 E1-E2 ATPases phosphorylation site proteins. 1318 1131 O 343
CPCALVISVPLGYfGGVGAASRAGILIKSvVQtLEALS

BL00154G 0 E1-E2 ATPases phosphorylation site proteins. 1346 1111 O 597
ASQISKESADIVITNNSLeSVLKVfKIAKKTkRI

BL01047B 0 Heavy-metal-associated domain proteins. 1118 1082 O 581
DAPTLARADVSMSMGSASQIS

BL01049A 0 Uncharacterized protein family UPF0031 protei 1367 1060 O 518
1KhagieHMCILsGDHEYstk

BLO0555B 0 Plant viruses icosahedral capsid proteins 'S' 1363 1052 O 274
DSSVAkIVDLVSNAVSQKsqteKFITtFARYy
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Sequence Searching and Analysis I

DIGEST Gives You the Proteolytic Peptide Pattern of a Protein

DIGEST of CadA, from 1 to 681 Molwt= 73747.363

Complete digestion with Trypsin yields 47 fragments:

Start End Molwt Sequence (up to 38 residues)

56 117 6721.838 (K) QLEPDMELSEQVQSEAKPSAIPLLLSVVLYLIAVATIH (D)

131 175 4895.566 (K) QFFDENTLMLSATIAAFGVGAHEEAVSIMVFYSAGEFL (S)

305 335 3507.125 (R) YYTPAVFAIALLIALVPPLLGHGDFDTWIYR (G)

644 677 3491.112 (K) AMFIVLGLSGDASLWEAVLGDVGVTLIALANSMR (T)

263 292 3161.634 (K) GVLEIQVSKLYADSSVAKIVDLVSNAVSQK (S)

336 365 2956.564 (R) GLFALMVSCPCALVISVPLGYFGGVGAASR (A)

447 471 2625.889 (K) DYQEIGGLGVQASCHSHLIIAGNDK (M)

412 435 2617.008 (K) EDVLQHATCAQILSTHPIAISIQK (A)

476 497 2368.640 (K) YNIPHDTCSLEGTIVHVAVDGK (H)

544 563 2356.669 (K) ELDCPYYANLLPEDKLNAFK (D)

4 24 2339.617 (K) YHFTGLDCPDCANKLESALNK (Q)

521 540 2284 .544 (K) HAGIEHMCILSGDHEYSTKR (V) : -

B i e e Protein proteolytic enzyme or reagent
628 643 1856.320  (K) TKRIIIENIIFALAIK (A) cleavage

604 620 1832.033  (K) ESADIVITNNSLESVLK (V) DIGEST finds the positions where a
396 411 1732.004  (K) GEFNVIDVVPIAPFSK (E) specified proteolytic enzyme or

589 603 1498.683 (R) ADVSMSMGSASQISK (E) : -

293 304 1428.604 (K) SQTEKFITTFAR (Y) e programs sllioiis o i |pputa
217 229 1382.619 (K) VGEKIPTDGVVLR (G) protein sequence and to specify one
498 509 1328.570 (K) HIGYIVVADTLK (D) proteolytic agent from a list. It will then
250 262 1324.496  (K) EHSAVLGGSINLK (G) output a file containing the positions
33 43 1311.540  (R) VVENTNTLYLK (T) where the agent cuts, together with
372 383 1302.487 (K) SVQTLEALSQVK (N) the peptides produced.
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Sequence Searching and Analysis I

Hydropathy Profile of CadA According to Kyte & Doolittle

. fvn hh h“tlll
” ” l ’”N

I.I.I.I.IIIIIIIIIIIIIIIIIIIIIIIIIIIII
240 6o a0 1oo 120 140 160 130 20n 220 240 260 230 300 'm2e 340 350 ma0 400 420 aa0 4m0 4me’ 10 520 S40 Se0 S0 B00 620 E40 BE0

ot
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Sequence Searching and Analysis I

Hydrophobicity can be defined via Minima or Maxima

Iil : Sllil : dlil i E‘ll] ; E!ltl IIIiIIJI I|SU|ITD|I|E\D|I|Suu?ﬁafﬁfg|Wéf\9v3?cgc'iﬂf‘&|3myigb&&é?ﬂeﬁy§ﬁs Iﬂltlﬁﬂltllﬂll Elﬁ'EIIElE!EIIE'IllDI E‘lﬁﬂlﬂ'lliﬂlﬂ'l&ﬂl

100 200 300 400 500 600
— Kyte-Doolittle hydropathy: HfelisCadA_aa

ot
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Sequence Searching and Analysis I

Hydropathy Profile of pre-SP-C (Kyte & Doolittle)

Profile View
3.0
2.0
)
=
o
53
n
1.0+
0.0+ - - - -/-\{f - - - - - - - - - A - e S Y T T AN
1.0
T T T T T T T
25 50 75 100 125 150 175
Residue
Key
——  Kyte-Doolittle hydropathy: SPC1_aa
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Sequence Searching and Analysis I

Hydropathy allows Localization of the mature SP-C Sequence

o Ve

Score

Key

3.0

Profile View 3

Yty e S P S oS

T T T T
25 50 75 100 125 150 175
Residue

Kyte-Doolittle hydropathy: SPC1_aa
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Sequence Searching and Analysis |l

Antigenicity Profile of pre-SP-C according to Welling

Profile View

Score

T T T T
25 50 75 100 125 150 175
Residue

Key

von Heijne transmembrane helices: SPC1_aa

ot
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Sequence Searching and Analysis |l

Hydropathy and Antigenicity have similar Profiles

Profile View

Score

T T
285 560

YoteHadgjobt | 1SRditeaaSPC1_aa

100 1285 1550 17875
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Sequence Searching and Analysis I

... aligning the SP-C Sequence with the Antigenicity Profile

Profile View
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Sequence Searching and Analysis I

COG DataBase

e What are COGs?

COG stands for Cluster of Orthologous Groups of proteins.
The proteins that comprise each COG are assumed to have
evolved from an ancestral protein, and are therefore either
orthologs or paralogs.

I ¢ Orthologs are proteins from different species that evolved by

vertical descent (speciation), and typically retain the same
function as the original.

¢ Paralogs are proteins from within a given species that are
H derived from gene duplication, and may evolve new functions
that are related to the original.

ot
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Sequence Searching and Analysis I

The COG Query Input Window (CadA)

"a http: /fwww_ncbi_nlm.nih.goy/COG fcogmitor_html - Microzoft Internet Explorer

J Datei  Bearbeitenn  Ansicht  Faworterny  Extras 2 |J T @ ot | @ E3 @ L 4} | £2
Jﬁd[ESSE @ hittp: /v, bl nlm,. nib. gov/CO G/ cognitor. kil j P Wechseln 2u
JLinks _|Biv | |Bookmarks | Jlnfos [ lntanet [ JJownals | LitSearch || Mestings | [Mews || Private L

|+

COGnitor - Cotpare protetn to COG database

databaze

Hel
compare to COGs Clear I |EieT5 to 3 clades j ~—T
Example
Paste vour sequence and press the button abowe.
MoOEYHF TGLDCPDC ANKLES ALNKOS Y WOE ARV FN TN TLYLETODMPEAL AL TEQLERPD ;!

MELZEOVOSEAKPSATPLLL3VVLYLIAVATIHF 3 AQNWALHLAVALL AGVYLVAGEDVEF
LGALRATRNEOFFDEN TLMLAATIALF GVGAHEE AV IMWF YA AGEFLOOLATARSKOSL
HALLDVAPWNHAVREVGOELOEVEPSAL AT GV IVEVGERIPTDGVWLRGESLLDOKALT

WebSite Infos - Clusters of
Orthologous Groups of proteins

GESLEVNVEEHS AVLGGS INLEGVLE IOVSELTADS SVAR IVDLYSNAVS OKSOTERF IT (COGs) were delineated by comparing
TFARYYTPAVFAIALLIALVPPLLGHGDFD TWIVYRGLFALMWSCPCALVISVELGYFGGV protein sequences encoded in 44 complete
GALASRAGILIESVOTLEALSGVEN I AFDETGTLSEGEFNVIDYYE IAFFSEEDVLOHATE genomes, representing 30 major
LOILSTHPIAIS IOKATEROCOHEVED YOE IGGLGVOLSCHSHL I TAGHDENLHEYHIPH phylogenetic lineages. Each COG consists
DTCSLEGTIVHYAVDGERIGY IVVADTLEDNAKE CLDGLEHAG IEHMC ILSGDHEYSTER of individual proteins or groups of paralogs

VAKELDCPYYANLLPEDELNAFEDF QAQHAHKSMFVGDGINDAP TLARADWSMINGIAZO

from at least 3 lineages and thus
ISEESADIVITNNSLESYVLEVFEIAKETERIIIENIIFALATKANF IVLGLSGDASLUEA ds t ont q
gt ————— corresponds to an ancient conserve

| domain. Proteins from two eukaryotic

&] | | |® Intemet genomes were assigned to COGs and can
be reached from each individual COG
m page.
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Sequence Searching and Analysis I

Defining CadA - correctly - as a Cation Transport ATPase

Klaus P. Schaefer - Bioinformatics and Drug Research - biv1i04 - 26 May 2003

<> AF0191
— . <> AF0192
Anonymous (681 letters) The Query Sequence is inserted into a _Eﬂ_mﬂﬁﬂ
Phylogenetic Tree < HTH1493
—ﬁE jhp1396
<> HP1503

<> YBR295u_2
40 <> YDR270m
protelns P | COG2217 | Cation transport ATPases |BeTs to 12 clades | Help ;;53335
<> jhp0353
<> HP1072
||||||||||||||||||||||||||||||||||| EﬁllEt-t-E]‘_'S FTrETT, RU':“:'HE
i } 2012 =>jhp0727 (686) - COGZZ17 ﬁﬁgg“
i } 2006 = HPO791 (686) - COG2Z17 <> HTH755
i r 1255 =:slr0798 (721) - CoGzZz2il < AF0152
. ) 1251 =»BS yvgW (702) - COG2ZZ17 gg;}ggg
1 } 820 =>vhhQ (732) - COGZ217 <> THO317
S } 714 =>MTH411 (605)] — COG2ZZ17 { AF0473
S } 683 = slr0797 (642) - COGZZ17 :z:#ﬂﬁ
1 670 = BS wvg¥X (803) - COG2ZZ17 <> 5111920
—— 660 =>AF0473 (804) - COGZ217 > BS_yvgX
— ) 629 =»Rw1992e (771] - COG2217 _E:gg?g
S— —— 626 = AFO152 (620) - COGZ217 <> Rv3743c
N 620 = Rwl469 (657) - COGZZ17 E"iggg
_ L |
—— 614 = MTH1535 (790) - COG2217 & ¢1r0797
— } 611 = BS vkvW (637) - COGZZ17 <> s1r0798
—— 604 = 5111920 (745) - COG2Z217 (> BS_yveH
— — 595 =sag 1125 (664) - COG2217 ﬂ:}gg;i?
— — 588 = Rvw0969 (770) - COG2217 <> BS_ykvH
1 587 =>TMO317 (726) - COGZZ17 ﬁ'%'.}ﬂn
> CT727
<> CPn0868
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Sequence Searching and Analysis I

From <Almost Identical> to <Barely Related>

>HP1072
Length = 745

Score = 1352 bits (3462), Expect = 0.0
Identities = 694/745 (93%), Positives = 694/745 (93%)

Query: 1 MKESFYIEGMTCTACSSGIERSLGRKSFVKKIEVSLLNKSANIEFDENQTNLDEIFKLIE 60
MKESFYIEGMTCTACSSGIERSLGRKSFVKKIEVSLLNKSANIEFDENQTNLDEIFKLIE
Sbjct: 1 MKESFYIEGMTCTACSSGIERSLGRKSFVKKIEVSLLNKSANIEFDENQTNLDEIFKLIE 60

Query: 61 KLGYSPKKALTKEKKEFFSPNVKLALAVIFTLEFVVYLSMGAMXXXXXXXXXXXATIDNHSN 120
KLGYSPKKALTKEKKEFFSPNVKLALAVIFTLFVVYLSMGAM AIDNHSN
Sbjct: 61 KLGYSPKKALTKEKKEFFSPNVKLALAVIFTLFVVYLSMGAMLSPSLLPESLLAIDNHSN 120

Query: 121 FLNACLQLIGALIVMHLGRDFYIQGFKALWHRQPNMSSLIAIGTSAALISSLWQLYLVYT 180
FLNACLQLIGALIVMHLGRDFYIQGFKALWHRQPNMSSLIAIGTSAALISSLWQLYLVYT
Sbjct: 121 FLNACLQLIGALIVMHLGRDFYIQGFKALWHRQPNMSSLIAIGTSAALISSLWQLYLVYT 180

NHYTDQ
Sbjct: 181 NHYTDQ

Length = 553

HH o o 3 3 3 3333

Query: 181 NHYTDQg # >MJ1377

H 3=

# Score = 29.7 bits (65), Expect = 9.5
# Identities = 20/38 (52%), Positives = 24/38 (62%), Gaps = 5/38 (13%)

#
# Query: 48 NQTNLDEIFKLIEKLGYSPKKALTKEKKE--FFSPNVK 83
# N+ +LDEI K +E+LG KK KEKKE PNVK

# Sbjct: 55 NKLSLDEIKKKLEELGEDVKK---KEKKEKGLELPNVK 89

ot
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