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Primarstruktur

= Beziehung Sequenz <-> Struktur

= Proteinsequenzen, Sequenzdatenbanken

= Sequenzvergleich (sequence alignment)

= Sequenzidentitat, Sequenzhomologie

= Alignmentbewertung (Scoring)

= Alignment mehrerer Sequenzen (multiple sequence alignment)
= Sequenzlogos

= Phylogentische Baume
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Sequenz - Struktur

Primary Semvrdary Tertiary Quaternary
Rl e
-y
(:—.-"-H
:—rH>
s &% -

* Die Sequenz bestimmt die dreidimensionale Struktur.
* Proteine mit ahnlicher Sequenz haben ahnliche Struktur.

» Aber: Auch Proteine mit unterschiedlicher Sequenz
kénnen ahnliche Strukturen haben.

* Proteinstrukturen sind evolutionar besser konserviert als
Sequenzen.

Sequence identity = Structural similarity
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Figure 1.23 Relationship between sequence identity and struc-
tural similarity. The plot is obtained using the same set of
proteins originally analyzed by Lesk and Chothia.
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Sequence identity — Structural similarity
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Figure 1.25 Relationships between sequence identity and struc-
tural similarity. The plot was obtained by using a larger set of
proteins than in Figure 1.23, but the trend is essentially the same.
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Sequenz-
datenbank

Display Settings: (] GenPept

zinc finger [Homo sapiens]
GenBank: AAB24882.1

Goto: (v

LOCUS ARB248E2 116 aa linear PRI 0B-MAY-1003
DEFINITION zinc finger, partial [Homo sapiens].
ACCESSION ARB24882

www.ncbi.nlm.nih.gov/protein VERSION AMB24882.1 GI:263350

DBSOURCE  accession S52508.1

KEYWORDS

SOURCE Homo sapiens (human)
ORGANISM Homo sapiens

“The Protein database is a
collection of sequences from

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;
Mammalia; Eutheria; Euarchontoglires; Primates; Haplorrhini;
Catarrhini; Hominidae; Hemo.

H H REFERENCE 1 (residues 1 to 116)
several sources, including i L s s S
TITLE Isolation and expression of linked zinc finger gene clusters on

translations from annotated

human chremeseme 11g

. B : JOURNAL Genomics 14 (4), 970-978 (1992)
coding regions in GenBank, eanin Mo .

REMARK GenBank staff at the Naticnal Library of Medicine created this
RefSeq and TPA, as well as entry [NCBI gibbsg 122390] frem the eriginal jeurnal article.

records from SWiSSPrOt, PlR, ;zAm:EuEs Method: conceptual translation supplied by author.

Location/Qualifiers
PRF, and PDB. Protein it
s . /organism="Home sapiens”
/db_xref="taxon: 3606"

sequences are the fundamental erobein 1..1t6

determinants of biological o (oem ety

structure and function.” e i A

ORIGIN
1 tyhmeqfher yvnnhagekl yecnerskaf scpshlgchk rrgigekthe hngegkafpt
61 pshlgyhert htgekpyech gcggafkkcs llgrhkrtht gekpyecnge gkafag
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Proteinsequenzen

FASTA Format
» Kopfzeile: >Datenbankcode Kommentar (Proteinname, Spezies, ...)
»  Weitere Zeilen: Sequenz im Einbuchstabencode

>gi]|263350]gb|AAB24882_1] zinc finger [Homo sapiens]
TYHMCQFHCRYVNNHSGEKLYECNERSKAFSCPSHLQCHKRRQ I GEKTHEHNQCGKAFPT
PSHLQYHERTHTGEKPYECHQCGQAFKKCSLLQRHKRTHTGEKPYECNQCGKAFAQ

>gi]263348]gb|AAB24881_1] zinc finger [Homo sapiens]
YECNQCGKAFAQHSSLKCHYRTH I GEKPYECNQCGKAFSKHSHLQCHKRTHTGEKPYECN
QCGKAFSQHGLLQRHKRTHTGEKPYMNV INMVKPLHNS

Sequenzalignment

TYHMCQFHCRYVNNHSGEKLYECNERSKAFSCPSHLQCHKRRQ I GEKTHEHNQCGKAFPT
———————————————————— YECNQCGKAFAQHSSLKCHYRTHIGEKPYECNQCGKAFSK

EE ) KAk - * K=kk K =Kkkhkkhk =Kk KhkkAAkkk

PSHLQYHERTHTGEKPYECHQCGQAFKKCSLLQRHKRTHTGEKPYE-CNQCGKAFAQ-
HSHLQCHKRTHTGEKPYECNQCGKAFSQHGLLQRHKRTHTGEKPYMNV INMVKPLHNS

FhhkAh KahAkhkAAkkAAkAk -k kk=-%k%k - T e e e - *x - -

* ldentische Aminosaure

: konservierte Substitution; ahnliche Aminosaure
. Halb-konservierte Substitution

- Licke (gap)
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Sequenzidentitat
* Definition:
g dentitit = Anzahl identischer AS « 100%
equenzidentitat = min (Anzahl AS) 0
Sequenzen
+ Beispiel:

TYHMCQFHCRYVNNHSGEKLYECNERSKAFSCPSHLQCHKRRQ I GEKTHEHNQCGKAFPT
———————————————————— YECNQCGKAFAQHSSLKCHYRTHIGEKPYECNQCGKAFSK

Fkhk - *kk - * kekk Kk mkkkhk -k khkkhkkhkk

PSHLQYHERTHTGEKPYECHQCGQAFKKCSLLQRHKRTHTGEKPYE-CNQCGKAFAQ-
HSHLQCHKRTHTGEKPYECNQCGKAFSQHGLLQRHKRTHTGEKPYMNVINMVKPLHNS

DAk = kk - kekkkkkokokok ok ok ok koo

Anzahl identischer AS: 61
Lange der Sequenzen: 116 AS, 98 AS

- Sequenzidentitat = 60/98 x 100% = 62,2%

Sequenzhomologie

* Definition:
g " logie Anzahl homologer AS « 100%
equenzhomologie = — (Anzahl AS) 0

Sequenzen
* Welche AS sind homolog (aehnlich)?
» Beispiel:

TYHMCQFHCRYVNNHSGEKLYECNERSKAFSCPSHLQCHKRRQ IGEKTHEHNQCGKAFPT
———————————————————— YECNQCGKAFAQHSSLKCHYRTHIGEKPYECNQCGKAFSK

HhkKk - *kKk - * K=kk Kk =kkhkkhkkhk -k KAAkAAkAAKA

PSHLQYHERTHTGEKPYECHQCGQAFKKCSLLQRHKRTHTGEKPYE-CNQCGKAFAQ-
HSHLQCHKRTHTGEKPYECNQCGKAFSQHGLLQRHKRTHTGEKPYMNVINMVKPLHNS

* - *** ** - *************** - *

Anzahl homologer AS (* und 2):61+12=73
Lange der Sequenzen: 116 AS, 98 AS
- Sequenzhomologie = 73/98 x 100% = 74,5%
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Sequenzidentitat zufalliger Sequenzen

* Annahme: Alle 20 AS kommen gleich haufig mit
Wahrscheinlichkeit p = 1/20 vor.

- Erwartete Sequenzidentitat fuer zwei gleich lange
zuféllige Sequenzen = p = 5%

* In natdrlichen Proteinen kommen die AS mit
unterschiedlichen Haufigkeiten py, ..., pyo vor (in %):
[AIRIN/DICIQIE[GIHII [LIKIMIFIPI[SITIW[Y][V]
83 57 44 53 1.7 40 6.2 72 22 52 90 5.7 24 39 51 6.9 58 1.3 3.2 6.6
- Erwartete Sequenzidentitat fuer zwei gleich lange

zufallige Sequenzen
20

Sequenzidentitit = Z p;i2 ~ 5.87%

i=1

Globales und lokales Sequenzalignment

» Globales Sequenzalignment:
- Optimales Alignment der gesamten Sequenzen
- Gut fuer relativ ahnliche und ahnlich lange Sequenzen

--T--CC-C-AGT—TATGT-CAGGGGACACG—A-GCATGCAGA-GAC

1l i P 1
AATTGCCGCC-GTCGT-T-TTCAG----CA-GTTATG-T-CAGAT-C

» Lokales Sequenzalignment:
- Optimales Alignment fuer Teilsequenz(en)
- Gut zum Finden ahnlicher Teilsequenzen in langeren,
unterschiedlichen Sequenzen

tccCAGTTATGTCAGgggacacgagcatgcagagac

(NNRRRRRNNN]
aattgccgccgtcgttttcagCAGTTATGTCAGatc
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Alignmentbewertung (Scoring)

» Einfaches Schema:
— Identische AS (match): +1
— Unterschiedliche AS (mismatch): -p
— Insertionen/Deletionen (indel): -o
—>Score = #matches — p x #mismatches — ¢ x #indels

» Verallgemeinerung:
Scoringmatrix S(i,j) mit 21 x 21 Elementen (20 AS + indel)

ARN@

5 |2 [-1 |-1 Beispiel (eines Teils) einer Scoringmatrix:

- Diagonalelemente gross

- Nichtdiagonalelemente meist negativ

- |- |7 |o - Austausch &hnlicher AS positiv (z.B. R 2 K)
6

- 7 -1 (3

xz@:b

) ) raryEE: KM[F[p[s [V X
Scoringmatrix [s Ao 22l g 1[0l 3[ 2[o 2l 1l 1
R 4[1]0[-3[0 32331 3101
'~ 20 o[ o[ 1 [o[-2[4[-2[1 [3 -1
Blosum50 D 2o 2[-1[1 FFEBD 3 1
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Scoringmatrizen E K I e I e e ) 1
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Substitutionen in 1 EEEHEEEDEEREREEER
verwandten Sequenzen |L 413 211 3113 3 Ll -4)-3|-T)]-21-L[ 14|31
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WS =] R S S o E Gl LS &S] S ] o] Ll el ] LI G]E]
i B

AN NN ANRNNNN RN

AN NN NN NN,

Wl ol L] ol ol Ll &l wlw LS S ST SL L S S ST S el L) o] =]

‘w‘n‘-‘.}wlw‘n‘n‘.‘n\nlnl‘lv‘w|‘|‘n|||||w{ww‘*
o I IS Y B Y Y A A A B I Y (R I I Y I IR I (VY Y I

Wl L] o] el LI LA o] m[ SRS o] & Sll=] o] o] o] wlwl wl L] L] Z]
AN ENANA RN RN ANAANAN

Wlla[alloll sl S Sa el bllellwlliol el ][]
0 R I

“\‘.‘.‘.]\I\‘i‘y‘.‘.}w.|y|.‘> |
Y I T e R Y e e I N S I I I S s

EEEE

[3 Bl

[0 -2

-2 E E

F [-4[3 [4[-1[-4[4[-2
Log-odds score: P -1 10[-1 EEEEE
. P(i-)) 's -1 BlE [-2[-2[ 0] o-1
SG.j) =log—"—= T Bl BEEEEQEEE
S W 3 EEEHEEEEE
P(i - j): Wahrscheinlichkeit B EEEBREEREEE
der Substitution v = EEDEREEER
(Mutation) von ASi zu j B o EONEEEEEE
p;: Haufigkeit der AS j ¥ 520 B OEEEEEEE
[x [-1]-2[-1 B REEEEEE
[ -5]-3[-5 [-3]-5-5[-5]-3]-5-5[-3]-5




AMino acid substitution matrices

Pam 250
Blosum 62

A|IRINDICIQE[G H| I[L[K[M[F[P[SIT[W]Y][V MHJNDCJQEG\H“LKMFPS Wy v
Al2]-z 0lol-2[0 01| [-1[-2[]1]8[1[1[1]6][ [A& -2f-2l0 |-l [ 2lalt -3 [-2[0 |
Ri-2|6 Al41 13 3[3lo a0l o124 R -Z[3|1 020 3[-2|2 ;1|32 1 -2[-3
Niolo -4 1,0 -3 2[-3[0[1[0[-4]-2 N 11-3/0 0 fo1 [-3]-3|o[2]-3[-2[1 [0 -4]-2]-3]
D -1 - 1 -4 6|-1]0/0]|-71-4 D 630 2 |-1[-1-3-4[-1[-3]-3[1]0 -4]-3[-3
Cl2[-ai-a[-512]- -3]-3]-2/-6]-5 3le2[8]0 [c] 319 |-34[-3[3[A[-1[|3]1]-2[3|1]-1]-=2]|-2]1
alold 4 EIEIE RS NEEIEE Q o[3[5 [z -2[o [-3[-2|1 [0 [-3]-1]0 2]-1]-2
E BE 0i1/2[-3[0[2[5-1/0[0]-7]4 E 2 [al2 5 [-2lo [-3l-3l1 [-2|-31]0 3,22
G - 31 5[-2[-3[-4]-2]3[-5]0[ 1|07 6] G -1]-3]-2-2[6 244 2|3]-3[-2|0 2[3 3
H|1]2 26 -2[-2|0]-2[2[0]1][1][3]0]- H - -1-3]0 0 [2[g [3[3[1-2l1[2l1]2]2 23]
| [-1]-2[-2]-2[-2|-2[573] 375 2[2[2[1]|2|1, 05|14 B -3-1|-3[-3]4]-3la 2 [3]1 0 -2|-1[-3[-1]3
L[-2|-3][3]a/6[2-34/-2|2 6|34 2]|-3|3|-2]2|1]2 L 4[-11-2 -3]-4]-3/2 (42|20 2l ]2[-1]1
K[1[3/1]0]- 2[0[-2]-3 HEINEEIEIE K- -3 1 [-e[-1[3(2]s [A]3[ 0o [1]3[2]-2
MI-1]0-2]3[5[1 -2 3[2[2]a 60[2[2]-1[4 22 M ]-2{-3 710 (2] 321 [2 [-1]5 |0 [-2[[-1]-1 [-1]T |
Fl-al4]-3]6/ 45 21,2 5|0 5[3]-3[07 - F-2l-3[-8]-3[-2[-3la[3]-1[0 |0 [-3/0 [6 -4 -2]-2]7 I3 [1
Plilolo[1/3]0]- 0|-2]-3]-1]-2]- Pl -2[-2[-1]al1[A]2-2][-3l 379 2|47 [1,1|4 3|2
S[1]0 0 1014 0= 2 - S|ija[ifo oo o 2120 [-1]-2]-1][4 [1 [3]-2]-2
TIi[1 0/-2]-1 o]0l 201~ 1 3]0 [TTo[]e EIEIEIFFIEIEIE 2|11 ]5[-2]-2]0]
W -6[24[-7]-8]-57 7 -3 5|-2-3[4|0[62-517]|0 6 W[-3[-3]-4]-4]2[2]3[2 2|32 1432|1123
LY -3T-al-2[4 4[-4l-5(01[-1]-4|-2]7[-5|-3[-3]0[10]-2 Y l-2|-2[-2|3]-2[-1 -2[-3]2 [-1[-1]- 3 [-8[-2[-2]2 [7[1
[Vlol-2[-2|2[z]-2[-2T1]-2]4a 222 1] 1 6[-2]4 vio 3783223 3[3 1 [2[1 [-1[-2]-2[0 3|14

Figure 4.5 The PAM250 (part a) an.

d BLOSUM62 {part b) sub-

stitution matrices. The values corresponding to pairs of amino
acids can be used to fill the alignment matrix (part ¢ of Figure 4.4).

Needleman-Wunsch alignment algorithm

a) b)

_ ASDDRES
SID[D[R|E[S] asspEDs

=

ASDDRE-S--
A---S5DEDS

A EGCIGE

Figure 4.4 The Needleman and Wunsch align-
ment algorithm. A path in the matrix corre-
sponds to an alignment. in the example, the thin
line in part a of the figure corresponds to the first
alignment shown in part b. The line runs
diagonally and therefore corresponds to an
alignment where there are no insertions or
deletions. The tick line, instead, contains an
horizontal line (indicating that the amino acids

SDD of the first sequence do not correspond to  matrix (part ¢) with a number representing the
any amino acid of the second and therefore likelihood that the amino acid in the row is
represent an insertion in the first sequence) and replaced by that in the column. In this example
two vertical lines (implying that the aminc acid  we assign 1 to identical amino acids and 0 to
D and the final DS pair of the second sequence different ones. Part d shows the construction of
do not correspond to any amino acid in the first the cumulative matrix as described in the text.
and is an insertion in the second sequence or,

equivalently, a deletion in the first). To compute

the optimum alignment we fill the cells of the
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@ Protein BLAST: sesrch a

RUEEPR! &

piavee ekl nihgov/blast/Blast gl QUERY = 263350 &5V SHOV

&PAGE T 5

Search Il LEQ

22 Protein BLAST: seareh protein databases .

Group =2 PubMed [} ISl 572 NZZ | | Info |) Frankfurt || Japen || Joumals

*» NCBI/ BLAST/ blastp suite

Optional
nter an Entrez quer

¥ to limit search i@

Program Selection
Algorithm @ plastp (protein-protein BLAST)

PSI-BLAST (Position-Specific lterated BLAST)

PHI-BLAST (Pattemn Hit initiated BLAST)

se a BLAST algonthm &3

(CBLAST )

(#)Algorithm parameters

Show results in a new window

Work

Search database Non-redundant protein sequences (nr} using Blastp (protein-protein

| Travel L) ETH

biastn | blastp | Diastx | (biastn | Dlastx
Entor Query Sequoncd BLASTP programs search protein databases using a protein query. more., esetoage  Bookmark
Enter accession num Clear Query subrange &
TYEMCOFRCE Y'J.‘rl!lﬁs‘ X Frow 1
To 116
Or, upload file m 9
Job Title "
a riptive title for your BLA
e mo aer ncard BLAST
Ghoose Search Set Basic Local Alignment Search Tool
Database Non-redundant protein seauences (nr)  ~ &b
o]
o “http://www.ncbi.nlm.nih.gov/blast
organism common name, binomial, or tax id. Only 20 top taxa will be shown. | & p . . . g
Exclude Models (XWXP) ] Uncultured/environmental sample sequences
Entrez Query

- structure based sequence alignment

Search Il LEO

Group = PubMed [} 181 2z NZZ Info Frankfurt _ Japan _| Journals Work
22 NCBI Blast:Protein Sequence (116 letters)
< BLAST®
-
| Home RecentResults Saved Strategies Help
» NCBI/ BLAST/ blastp suite/ Formatting Results - CCSSRX3501S
Edit and Resubmit Save Search Strategies

Protein Sequence (116 letters)

® Formatting options > Doy

Query ID cl| 14429
Description None

Molecule type amino acid
Query Length 116

Sequence Viewer
() Graphic Summary
© Descriptions

Sequences producing significant alignments:

Description

zinc finger [Homo sapiens]

EDLO1280 MCG117605 [Mus musculus]
480606.2  PREDICTED: zinc finger protein 120-like [Mus musculus]
3094936.1  PREDICTED: zinc finger protein 658B-like [Mus musculus]

PREDICTED: zinc finger protein 878-like [Mus musculus]
RIKEN cDNA 5730507C01 gene [Mus musculus]

PREDICTED: zinc finger protein 470-lIke [Mus musculus]
MCG133236 [Mus musculus]

zinc finger protein 125 [Mus musculus]

mCG49915 [Mus musculus]

MCG145778 [Mus musculus]

PREDICTED: zinc finger protein 433-like [Mus musculus)
mCG134795, isoform CRA_a [Mus musculus]
PREDICTED: zinc finger protein 135-like [Mus musculus]

PREDICTED: zinc finger protein 180-like [Mus musculus]

Other reports: b Search Summary [Taxonomy reports] [Distance tree of results] [Multiple alignment]

zinc finger protein-like isoform 2 [Mus musculus] >ref|XP_003085846.1| PRE

zinc finger protein-like isoform 1 [Mus musculus] >ref|XP_003085847.1| PRE

PREDICTED: zinc finger protein 180-like, partial [Mus musculus]

My NCBI

Sign in] [Register

Database Hame
Description Al non-redundant GenBank CDS translations+PDB-+SwissProt+PIR+PRF
excluding environmental samples from WGS projects
Program  BLASTP 2.2.26+ b Citation

BLAST results

http://www.ncbi.nIm.nih.gov/blast

Legend for links to other resources: [0 Unicene I3 6£0 [@ cene B structure [ Map Viewer Bl Pubchem BioAssay

236 100% Se-80

203 919% 16-65

904 99% 1e-60 |G M|
2465 97% 1e-59 |G M}
1258 95% 6e-58 U Gmj
784 97% 2e-57 G M|
784 7% 2e-57 |G M
788 7% 257
1396 99% 1e-56 |G
774 97% 2e-56

248 95% 9e-47 G M|
402 929% 3e-45

1230 95% Ge-44

728 95% Se-d4 |G M
400 96% 2e-43

1961 99% 1e-41 |G M
799 97% 6e-40 U Gmj
811 50% ze30 [T
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Alignment mehrerer Sequenzen

SURP1 H.s. 48
SURPL G.g. 46
SURP1 D.r. 39
SURP1 D.m. 34
SURP1 C.e. 33
SURP1 A.t. 67
SURPL S.p. 40
SURP1 S.c. 7
SURP2 H.s. 162
SURP2 G.g. 159
SURP2 D.r. 148
SURP2 D.m. 147
SURP2 C.e. 130
SURP2 A.t. 189
SURP2 S.p. 143
SURP2 S.c. 91
SURP1 H.s. 207

w

ol 02
00 0 0 o o o o ee o oe Q
* * * * X% * %

EVRNIVDKTASPVARNGPEPEARIRQNBINNPKF LNPNDPYHAYYRHKVSEFKE
EVRNIVDKTASFVARNGPEFEARIRQNEINNPKFNJLNPNDPYHAYYRHKVSEFKE
EVRNIVDKTASFVARNGPEFEARIRQNEINNPKFNJLNPSDPYHAYYRHKVNEFKE
EVRNIVDKTASFVARNGPEFEARIRQNELGNPKFNJLNGGDPYHAYYRHKVNEFRE
DIRTIVDKTARFAAKNGVDFENKIREKEAKNPKFN)JLSITDPYHAYYKKMVYDFSE
DIRTIVEKTAQFVSKNGLEFEKRIIVSNEK AKFNlJLKSSDPYHAFYQHKLTEYRA
AIREIIDKSASYVARNGPAFEEKIRQNEQANTKFARLHANDPYHPYYQHKLTEARE
QLKEDIKTTVNYIKQHGVEFENKLLEDER....FS IKKDDPLHEYYTKLMNEPTD
* Tk kit k # * Gk
FDLDVVKLTAQFVARNGRQFLTQLMQKEQRNYQFD LRPQHSLFNYFTKLVEQYTK
FDLDVVKLTAQFVARNGRQFLTQLMQKEQRNYQFDJLRPQHSLFNYFTKLVEQYTK
FDLDVVKLTAQFVARNGRQFLTQLMQKEQRNYQFDJLRPQHSLFNYFTKLVEQYTK
LDLDIVKLTAQFVARNGRQFLTNLMSREQRNFQFDJLRPQHSLFQYFTKLLEQYTK
YDLDLIRLVALFVARNGRQFLTQLMTREARNYQFDJLKPAHCNFTYFTKLVDQYQK
EELDIIKLTAQFVARNGKSFLTGLSNRENNNPQFHJMKPTHSMFTFFTSLVDAYSE
LDLDVLRLTARYAAVRGSSFLVSLSQKEWNNTQFDJLKPNNALYPYFMRIVQQYTS
RDMEVIKETARYYAKD.KSIVEQMISKD.GBARL MNSSHPLHKTFTDFVAQYKR

10 o3

KMHAIIERTASFVCRQGAQFEIMLKAKQA PNSQFDLRFDHYLNFYYKFIQKAMKE

103
101
94
89
88
122
95
58

217
214
203
202
185
244
198
144

262

Konsensussequenz

Sequenz, die im Mittel am wenigsten von den verglichenen
Einzelsequenzen abweicht.

Exon Z Sequences Aligned [Clustal ¥] and X Identity

U29186 mouse ACTCCTCAGTATATTTCACAACTCAACCATTTCAACCCACCTGAAGCAT 50
D50092Z rat ACTCCTCAATATATTTCAAAACT CAACCATTTCAACCCAACTGAAGTAT 50
U78769 hamster ACTCCTCAATATATTCCAAAACT CAACAATTTCAACTCACCTCAACTAC 50

Beispiel: Consenaus AC AATATATTTCAAAACTGAACAATTTCAACCAAGCTCARGCAT 50
. D26150 cow ;ACTTCTGAATATATTTGAAAACTGAACAGTTTCAACCAAGCCGAAGCAT 50
Ausschnitt aus |uve7922 sheep ACTTCTGAATATATTTGAAAACTGAACAGTTTCAACCAAGCTGAAGCAT 50
U29185 humsn ;ACTCCTGAATATTTTTCAAAACTCAACAATTTCACCCATCTCTGAGCTT 50

dem ESEE R ST S *OORRRR R R EEE S5 xR

. . S1Conserved Residues

Prionprotein U29186 mouse TCTSCCTICCTACTGGTACCASTCCANTTT-AGGACACCCA-ACCAGACT 98
PrP von D50092 rat TCTGCCTTCTTAGCGGTACCAGTCCGGTTT-AGGAGAGCCA-AGCCGACT 98

Saugetieren.

U78769 hamster  TCTCTTTTTCTAGAGGTACCAGTTCA T‘I‘T-A JAGAGTCACAGCAGATC 99

Consensus TCTCTCTTCCTACA CTACCA TCCA Y TTT-A AL CCACACCACATT 99
D26150 cow ~CTGTCTTCCCAGAGACACAAATCCAACTTCAGCTCAATCACACCAGAT- 98
U67922 sheep -CTCTCTTCCCACACACACACATCCAACTTCACCTCAATCACACCAGAT- 98
29185 human TCCOTCTTCCTCCAGCCACAAATCTAGTTT-ACCTCAACCACAACAGATT 99
* K Kk * ok KK K KK OEE KK ORK K K KK
Consensus human cow sheep mouse rat hanster
Consensus dve 559 81 Bl 89
human - 7 71

[ GO

sheep

mnouse

rat % Identities -
hamster Average: 749% -
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Relative Entropy

Sequenzlogo

« Zusammenfassung des Alignments vieler Sequenzen
(http://weblogo.berkeley. edu/)

ST * |y * * * * * * * %
it
3-
2»
1 gT N E 2 j

S/ E 1R8N eBLks wleKE pitRl of
0 \,. | = —— ==

o2 30

. Informatlonsgehalt (y-Achse): R; = log, 20 — H; — e,
20 —

1
(e, = Iz ; Korrektur flr wenige Sequenzen n)

. Shannon—Entropie (Ungewissheit): H; = — Y22, f;i log, fxi
fri= relative Haufigkeit von AS k an Sequenzposition i

» Hohe der Buchstaben (AS-Codes): fi;R

Phylogentische Baume

CHERP_H.s.

CHERP_D.1v
SF_SURPY_His

SF4_SURP1_G.g.

SF4_SURP1_Dur.
SF4_SURP2_H.s.
SF4_SURP2_G.g
SF4_SURP2_Dvr.

(———— SFRS14_SURP2_His.
SFRS14_SURP2_G.g.

SFRS14_SURP1_H.s.
SR140_H.s
SR140_G.g.
SR140_Dr.
SR140_Dim.

SFRS14_SURP1_G.g.
SF3a120_SURP1_Hs.
5F3a120_SURP1 G.g.
SF3a120_SURP1_Dvr.
SF3a120_SURPI_D.m.
SF3a120_SURP1_S,p.
SF3a120_SURP1_Ce.
SF3a120_SURP1_At.
——— SWAP_SURP2_Hs
e SWAP_SURP2 (g
SWAP_SURP2.C.e
SWAP_SURP2_D.r |
SIHUO SURP2_H.s.

SF3a120_SURP2_G.g.
SF3a120_SURP2_D.r.
— SF3a120_SURP2_D.m
SF3a120_SURP2_Cee.
SF3a120_SURP2_A.L
SF3a120_SURP2_S.p.
SF3a 2
Sc

Lange der horizontalen
Linien entspricht der
Anzahl Mutationen, die
notwendig sind, um
eine Sequenz in die
andere zu uberfuhren.

Ermoglicht Clustering
in Gruppen verwandter
Sequenzen.

L a120_SURP2_S.c
SF3a120_SURP1
SWAP_SURP1_H.s.
rf—'__: SWAP_SURPT_G.g.
SWAP_SURP1_Dr.
SWAP_SURP1 Dm
I SWAP e.

SWAP_SURP2_ALt

Subgroup 1

Subgroup 2
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