SEALAD{ELVA

R OESE
EERMRETERT
R IEHE A —

LiYy




SEALATTZEAHCE

(DT IAVAVTALDEEDREFE. ZE
DFAREETDIMEELEADRT

Kt

(2)FSA AV BIERS OB OB ES
RELTLDS (MR AL, ThesifimiE Lis
7N

WindowsXP, 7, S CEN{EREER
IE, Fire[ox, Google chromel&&E M7 Ut XA A[EE



SEALATTZEAHCE

(DT IAVAVTALDEEDREFE. ZE
DFAREETDIMEELEADRT

Kt

(2)FSA AV BIERS OB OB ES
RELTLDS (MR AL, ThesifimiE Lis
7N

WindowsXP, 7, S CEN{EREER
IE, Fire[ox, Google chromel&&E M7 Ut XA A[EE




SEALAND T 71X

 PDBjD)2 D5

* http://sseala.cbrc.jp/~seala



("} SEALA PAGE

(- @ seala.cbrc.jp/~seala/

[8) L<BB~<—= [ Firefox Z@\Z/R2ZS | SEALAPAGE { | Web XS/ X ¥v... | I BITTOHA b

I SEquence ALignment Analyzer

SEALA

v v ¢ | |B)- Google P ¥ @

B Jyvovw—4o

... FLV-DTGAQHSVLT. . .
... ALL-DTGADDTVLE. . .
... ALL-DSGADITIIS. ..
... CLI-DTGSTVNMTS. . .
... CFV-DTGASLCIAS. . .
... TVVFDTGSSNLWVP. . .

.. TVLFDTGSSDFWVP. . .

Extraction of Functional Sites




" SEALA PAGE

(- @ seala.cbrc.jp/~seala/ 77 v & || B~ Google 2 ¥ A

[8) £<BB~R—= [ Firefox ZEL\ZR2ED [ | SEALAPAGE | | Web XSA X ¥v... | | BITTOHA b B Jvox—4

... CFV-DTGASLCIAS. . . i
... TVVFDTGSSNLWVP. . . |
... TVLFDTGSSDFWVP. . .

Extraction of Functional Sites

Plug in software, Chime or jV, is required to see the result of calculation on a tertiary structure.

Link J“

i Link to Related Service : PC-31(Profile Comparison between 3D and 1D)
— | '-ﬂ




Conservation/Variability

WBIEANIT7AIL

()T IAARTF7AIL (align_example.txt)
clustalW format
BET —INDRTRTY DiHFEE
LAEEIS LT SEEFIZZTH THLS
A& (FEBET —2DT7AILAIC
— S THL

(2)BET—3 (
pdb format (1UJY.pdb)



CLUSTAL W (1.81) multiple sequence alignment

YB65 SCHPO/587-642
1UJY.pdb

MYOC DICDI/1125-1181
MYOB DICDI/1056-1111
MYSB ACACA/1093-1147
VAV_HUMAN/785-840
LASP1 CAEEL/269-325
ABP1 SACEX/560-616
RV167 YEAST/424-480
PLCG2_ HUMAN/772-827

SYVKALYAYTAQS--DMELSIQEGDITQVTNRNAG--]
LIVKARFNFKQTN--EDELSVCKGDITIYVTRVEEG---
QQYTALYEYDAMQ--PDELTFKENDVINLIKKVDA--.
PTAKALYDYDASS--TDELSFKEGDIIFIVQKDNG---
POQVKALYDYDAQT--GDELTFKEGDTIIVHQKDPA--.
GTAKARYDFCARD--RSELSLKEGDITIKILNKKGQ--!
FAVKATYDYAAAD--KDEISFLEGDIIVNCEKIDD--.
PWATAEYDYEAGE--DNELTFAENDKIINIEFVDD--.
ETVTALYDYQAQA--AGDLSFPAGAVIEIVQRTPDV-]
RTVKALYDYKAKR--SDELSFCRGALTHNVSKEPG--



Conservation/Variability

ZE RE

=AM

-

-

HTLB



Conservation or Variability at Each Alignment
Site

& | @ seala.cbrc.jp/~seala/calodegree.html & | |B) - Google P ¥ H»

18 £<BB~<—= [} Firefox Z@\T72ED [ | SEALAPAGE | | Web ASAZX Fv... [ | BTTOHAb B Jyvo3—4

Input

align_example.txtZZE 1R
Alignment F||e| he/g I

74 WHBREN T E B .

PDB File[help]

074 L EIREN T R R,

Nntinnc

1

vl — W

m




Conservation or Variability at Each Alignment
Site

& | @ seala.cbrc.jp/~seala/calodegree.html & | |B) - Google P ¥ H»

18 £<BB~<—= [} Firefox Z@\T72ED [ | SEALAPAGE | | Web ASAZX Fv... [ | BTTOHAb B Jyvo3—4

Input

Alignment File[help]

074 L HEIREN T R R,
1UJY.pdb Z &R
PDB File[help]

b\ SEIREN TS,

Nntinnc
£ I

vl — W

m




i i Conservation or variability calculati...

& @ seala.cbrc.jp/~seala/calcdegree.html & |B) - Google P ¥ H
B) £<BBR— [} Firefox ZBUL\ZRES [ SEALAPAGE |} Web XS/ £v... {1 8TTOHYAL B Jyox—5
Options
Threshold[help] ’
With score table R
Threshold(%) : 50 ~

Method group to calculate Conservy,

Site.[help]

Without score table B
Without score table
Mith score table [
Fredrik module

Method to Calculate Sequence Weight[help]

ion or Variability at Each Alignment ‘

m

MNo Weight -




€& @ seala.cbre.jp/~seala/calcdegree.html & | |B) - Google P ¥ H»
|8 £<BB~R—= [ Firefox ZB\TR2ZS [ | SEALAPAGE | | Web ASA X Fv... | | BITITOYA b

Options

Threshold[help]

. _ . . ‘;E
Threshold®) : 5 Henikoff-Henikoff Weight iR t

Method group to calculate Conservation or Variability at Each Alignment

Site.[help]

With score table =

m

Method to Calculate Sequence Weight|[help]

No Weight -
MNo Wpiglﬂ'l'

Difference Weight
Henikoff—Henikoff Weight -

Yoronol Welgnt




i i Conservation or variability calculati...
6 @ seala.cbrc.jp/~seala/calcdegree.html

8 K< BB~R—= [ Firefox ZB\T/2E> | | SEALAPAGE | | Web ASA X ¥v... | | BTITHHA b
With score table v

Method to Calculate Sequence Weight/help]

Henikoff—Henikoff Weight ~

Output

PDB file iR

Output Type[help]

[«

Numerical Table |~
umerical [able
PDB File

\\
‘ OK ’DReset ]

B 7y




Conservation/Variability

3R— FEIRE@EAETLA

2R—




FP=FEE)

{ i CalculateDegreeSetting

& @ seala.cbre.jp/~seala/cgi-bin/calcdegree_0.cgi ¢ |B) - Google P ¥ A
|8} £<BB~—= [ Firefox ZEBL\T/2ED | | SEALAPAGE | | Web XS54A4 X £v... | | BITTOHA b B Jvox—4

Conservation or Variability at Each Alignment Site

Options

Method to Calculate Conservation or Variability at Each Alignment Site.[help]

—

Valder and ThorntonZZER(T 74 /LK)

EtamdGrishin(with score table)
Sander and Schneider{with score table)

Scorivon Neumann or Conservation[help]
Valdar{ Joint)
pam120.bla ~

Submit H Reset




| EFE—
i CalculateDegreeSetting °
€ | @ seala.cbrc.jp/~seala/cgi-bin/calcdegree_0.cg ¢ || By~ Google AP ¥ #

18 £<BB~)—= [ Firefox Z@BL\Z/2ED | | SEALAPAGE | | Web ASARX ¥v... [ | BTTOHA b B Jvov—4

Conservation or Variability at Each Alignment Site

Options

Method to Calculate Conservation or Variability at Each Alignment Site.[help]

Valder and Thornton(with score table) ~

Score Matrix to Calculate Variability or Conservation|/help]
120.bl .
a1 200l - pam250% iR
pamn160.bla /
.50 B
1 | Submit j_pamal).bia |




Conservation/Variability

IR—Y EIRE@mAH TS

LN

IN—




{ "} CalculateDegreeSetting +

(- @ seala.cbrc.jp/~seala/cgi-bin/calcdegree_1.cgi c g]v Google P ¥ H»

18} £<BB~R—= [} Firefox Z@\ZR2Z> | | SEALAPAGE | | Web XS4 X Fv... | | BTTOYA b B Jvovw—

Conservation or Variability at Each Alignment
Site

Options

Output

Mapping Method(Scaling/Binary)[help]

Scaling ~

Binary Threshold[help]

s ——————————————————————————] ¥

m

-




{ i CalculateDegreeSetting + -

(- @ seala.cbrc.jp,."'.wseala,f'cgi-birw,,v"ca[c;jegree_l.:gi 77 v & | B~ Google P+ A

[3_;1:‘(%5/‘{—'3 % Firefox Z@U\Z72%D | I SEALAPAGE | | Web RS54/ X £v... | | BTTOHA b B Jvox—o
Output :

Mapping Method(Scaling/Binary)[help]

Scaling ~

Binary Threshold[help]

Threshold : 5.0

Chime/jV[help]

m

Vo~

! | Submit || Reset |

4‘

< | m »




{ i CalculateDegreeResult +

(- @ seala.cbrc.jp/~seala/cgi-bin/calcdegree_2.cqi ' c - Google

|8} K<KBB~R—= [} Firefox ZHETR2ED [ | SEALAPAGE | | Web A5/ X ¥v... [ | $TTHHA b

Method by Valder & Thornton(2001)

_— — 3D molecular structureZE R
|L3D molecular structur
do ease right click, and download the file)

download pdb file whose column for temperature factor is modified with the information about
conservation or variability(see help details)




4 i i 3d structual ar

.
(- 55??cbrc.jp -Seala/process/www/calcdegree/1375960841/3d.htm - 8--33;;35 P ‘ /ﬁ\
|8 K<RB~R—= [} Firefox Z8\Z22S [} SEALAPAGE { | Web RS/ Fv... I BTTOYA I [ 7‘”7_0'

St

rKEESL

7 &KEEEL




{ i CalculateDegreeResult

(- @ seala.cbrc.jp/~seala/cgi-bin/calcdegree_2.cqi c - Google

[8) £<B3~R—= [ Firefox ZL\ZR2ZD | I SEALAPAGE | | Web XS54/ R Fv... | | BTTHHAH

Method by Valder & Thornton(2001)

3 etecutar structure
ownload pdb file(Please right click, and download the file)
ctor is modified with the information about

conservation or variability{see help details)

download pdb fileZEiRT S &
mERNFEREFETESRAL
pdb ERX DT 7 A ILDMFLND,
A—AIILGBE 2 —F7 TR




RELFHFERFTTIEIELIZULE

IR—UBDOWNIEEZEE




{ i CalculateDegreeSetting

€& | @ seala.cbrc.jp/~seala/cgi-bin/calcdegree_1.cg & | |B) - Google Pl ¥+ H
1B K<RBNR—Z [ | Firefox ZHE\T/2ES [ | SEALAPAGE { | Web RS/ X Fv... [ I BIIOYA b B Jvo—o

Mapping Method(Scaling/Binary)[help]

Binary ~ \
M BinaryiEiR

Binary Threshold[help]

Threshold : 05

! Chime/jV[help] A
v @ 051K &
[ Submit H Reset
< | 1 | i




{1 3d structual
6 seala.cbrc.jp/~seala/process/www/calcdegree/1376800565/3d.htm : 8—'_?:::_:35 P+
8 £<BB~<— [ Firefox 2@\ Z722S [} SEALAPAGE { | Web RSARA ¥v.. [ | 8TT0YAb B Jyov—4




HECLTREFEZRS

IR—BEER—EHDONIEEZ LT

i




{ i Conservation or variability calculati...

& @ seala.cbre.jp/~seala/calcdegree.html 7y v | By Google P ¥+ H
-
LK< BB~R—= [ Firefox ZL\Z72%> [ | SEALAPAGE | | Web XS4/ X Fv... | | BTTOHA b B Jyvox—4

With score table v

~

Method to Calculate Sequence Weight[help]

Henikoff—Henikoff Weight ~

Output

Output Type[help] B

Numerical Table E]

m

’ OK H Reset ]

-

L




i i CalculateDegreeSetting

& @ seala.cbre.jp/~seala/cgi-bin/calcdegree_1.cg & | |B) - Google P+ H
B} £<RB~R—= [ Firefox ZEWZ2ED [ SEALAPAGE | | Web RS/ Fv... [ | BTTOHA b B Jvov-o
Options
Output

Gap/No Gap|help]

Gap -
Target Sequence[help] /

Sequence Name : 1UJJY pdb

TIAVAV R DES| BEIEE

Mapping Method(Scaling/Binary)[help]

<

I

m




{ i CalculateDegreeResult

(: @ seala.cbrc.jp/~seala/cgi-bin/calcdegree_2.cg le P ¥+ A
B L<BBR—= [ Firefox ZBU\Z7225 [ | SEALAPAGE [ | Web ASARX Fv... [ | 8TT0YA b B Jyov—%
Method by Valder & Thornton(2001) - gap
included —
1UJY.pdb —
1 L 0.29

2 I 0.29

3 V 0.34

4 K 0.34

o A 0.38

6 R 0.40

1 F 0.55

8 N 0.40

9 F 0.64

10 K 0. 31

11 Q 0.35

12 T 0.32

13 N 0.34

14 - 0.00

15 - 0. 00

16 E 0.35

1/ D 0. 36 -




{ i CalculateDegreeResult

|8 £<BB~R—= [ | Firefox Z8U\T/2Z> | | SEALAPAGE | | Web ASA X Fv... | | BTITHOHAb

download pdb file(Please right click, and download the file)

download pdb file whose column for temperature factor is modified with the information about

(- @ seala.cbrc.jp/~seala/cqi-bin/calcdegree_2.cg
48 - 0.13
49 = 0.00
90 G 0.00
o1 - 0.00
52 - 0.00
23 R 0.27
o4 T 0. 31
95 G 0.50
06 W 0.37
57 F 0.41
28 P 0.%4
29 S 0.33
60 N 0.35
61 Y 0.60
62 V 0.44
63 R 0.35
64 E 0.30
65 I 0.32
3D molecular structure
conservation or variability(see help details)

m

1




[Firefox >

& A comparative study of conserva...

( ) BMC Bioinformatics | Full text | ... x ‘;3 A comparative study of conserva...

e ===

www.biomedcentral.com/1471-2105/11/38: ¢ | |B)- Goog

(3]

|8} £<BB~)—= [ Firefox ZHBL\ZR2ED

{_i SEALA PAGE { ]

Web ZSAZ £v... | 1 BTTOHA b

Missed our latest webinar with Peter Beemiller?

You can now view the recording at

Log on Journals

(- ) BioMed Central

BMC
Bioinformatics

Articles About this journal My BMC Bioinformatics

Search BMC Bioinformatics

E] for

Top
Research article Highly accessed
Abstract . ) o
A comparative study of conservation and variation scores
Background ; -
Feraredt Fredrik Johansson*z and Hiroyuki Toh=
Results
Discussion an * Corresponding author: Fredrik Johansson fredicha@amail.com
Methods v Author Affiliations
Authors' 1 Division of Bicinformatics, Medical Institute of Bioregulation, Kyushu University, 3-1-1

contributions Maidashi, Higashi-ku, Fukuoka 812-8582, Japan

Acknowledgements 2 CBRC, AIST Tokyo Waterfront Bio-IT Research Building, 2-42 Aomi, Koto-ku, Tokyo

135-0064, Japan

For all author emails, please log on.

Related Products N BMC Bioinformatics 2010, 11:388

doi:10.1186/1471-2105-11-388
www.biomedcentral.com/bmcbioinformatics/

. "BITPLANE

. Scientific Softw

Advanced search

BMC Bioinformatics
Volume 11

Viewing options
Abstract
Full text
PDF (488KB)
Additional files

Associated material
PubMed record
Article metrics
Readers' comments

Related literature
Cited by
Google blog search
Other articles by

3 N <

A ¥+ A
B Jvov—4
Gateways




comparative study of conserva... ( ) A comparative study of conserva... x | = A comparative study of conserva... x | -+

@) www.biomedcentral.com/content/pdf/1471-2105-11-388.pdf & | |B) - Google P ¥ H
{B3BR—= [ | Firefox Z@\T/2%D | | SEALAPAGE | | Web ZS4A4 X ¥v... | | BTTHHAb B Jyox—4

4 3 = 3 of11 + 110%

http//www .biomedcentral.com/1471-2105/11/388

Y
o
(=]

Williamson85 ———
Mirny99 ——

Mihalek07

—_

Taylor86 -
Zvelebil87 —

=

Mayrose04 ——
|
Zhang08 —J

Correlation coefficient (cc)

—
o
o

Y

(=3

<

Caffrey0d4w ——
Lockless99
Capra07w —

Thompson87
Pei01spw
Mihalek04
Shannonw

Sander91sp

Figure 1 Hierarchical clustering results, Dendrogram obtained from hierarchical clustering of average Spearman correlations on each
alignment, using average linking. Each node is labeled by a probability value in percent, given by 1000 iterations of a bootstrap procedure.




o . 2 @B e

& A comparative study of conserva... » | ( ) A comparative study of conserva... x | & A comparative study of conserva... = | +

€& @ www.biomedcentral.com/content/pdf/1471-2105-11-388.pdf ¢ | |B) - Google P I H
18 £<BB~R—= [ Firefox ZH\T/2ZD | | SEALAPAGE | | Web XS4 X Fv... | | BTTHHA b B Jyov—4
M + ¥ == 5 of 11 - 4+ 130% . 2 S 06 N
-~
0.903 B
§ 1 0.902 B
0.902 B
0.901 B
0.898 B
0.897 B
0.893 B
0.889 B
0.887 B Shannonw
0.886 B Wuio
0.884 B Z'mugt-if
£ 4
L=3 —
LY
Q 0.868 B Cu";:_\.-c-iw
2 N D
142 M k07
o B
: | z
(=]
g
L=3
I I 1 1
50 100 150 200
N

Figure 2 Performance evaluation. Performance evaluation of catalytic site prediction. Lines show the performance measured by the AUC
measure for subsets of the original dataset obtained by setting an upper limit on alignment size (ranging from 10 to 168 sequences in an
alignment). The legend is sorted on score performance for the original dataset (equal to the right terminal values of the graph), and also shows

< | ] ' i | »

x 1&3F: Neuman ¥ RZ’RE(N) 4 ZB8F(P) © IRNTEARTA) [ AXF/ILFZER(C)




amazoncojp

"5!_/ AIOIARERBIFOEDOANAFTAOTIATT(DR (KSERBFEMH)

(DA KIEBLS )

Bioinformatics
for the Analysis

s S
RERFHR DTN

] \‘"f )
1/ I7ART1IAR

B 1§
.’fmr_n-‘r Tob

m




SEALATTZEAHCE

(DT IAVAVTALDEEDREFE. ZE
DFAREETDIMEELEADRT

Kt

(2)FSA AV BIERS OB OB ES
RELTLDS (MR AL, ThesifimiE Lis
7N

WindowsXP, 7, S CEN{EREER
IE, Fire[ox, Google chromel&&E M7 Ut XA A[EE




(

(1) EERL—RIE

(2) BEFEHETIMOE—X



L

TJ71ILE) E|EE) FTR() a2 EI(W) ’\)l/j)
@ @ =) (g) ‘ iﬁi} 1| /17 ’ {:—:} if_EE} 115% | v ‘ ‘ e 2 ‘ @
[

7 J. Mol. Biol. (1996) 257, 342-3!

An Evolutionary Trace Method Defines Binding
Surfaces Common to Protein Families

Olivier Lichtarge'?, Henry R. Bourne' and Fred E. Cohen'*

'Departments of Cellular and X-ray or NMR structures of proteins are often derived without the

Molecular Pharmacology and ligands, and even when the structure of a full complex is available, the ar
Medicine and *Department of of contact that is functionally and energetically significant may be
Pharmaceutical Chemistry specialized subset of the geometric interface deduced from the spati
University of California proximity between ligands. Thus, even after a structure is solved,
San Francisco remains a major theoretical and experimental goal to localize prote
CA 94143-0450, USA functional interfaces and understand the role of their constituent residue

The evolutionary trace method is a systematic, transparent and nov
predictive technique that identifies active sites and functional interfaces
proteins with known structure. It is based on the extraction of functional
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Plug in software, Chime or jV, is required to see the result of calculation on a tertiary structure.
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A small ID number indicates that the position of the node i1s close to the root,

whereas the node with a large ID number is present near the leaf.

Difference of a node indicates the averaged difference between a pair of subclusters

connected at the node, which is calculated in the tree construction by the UPGMA procedure.

The node corresponding to a node ID is mapped on the UPGMA tree by clicking the node ID.

If the difference is clicked, a new window appears where the information about trace residues is shown along
alignment sites.

node id | difference | node id | difference | node id | difference | node id | difference | node id | differenc:
1 || 3912023 2 | 3218876 3 | 2813411 4 | 2525729] 5 | 25257;
. 6 | 25257290 7 | 2302585 8 | 2120264/ 9 | 2120264 10 | 1.9661:
11| 1966113 12 | 1.832581[ 13 || 1.832581 14 | 1.832581[ 15 | 1.7147¢
. 16 | 1714798 17 | 1609438 18 | 1.609438 19 | 1.609438 =20 | 1.5141:
21 || 1427116 22 | 1427116] 23 | 1.427116] 24 | 1.272966| 25 | 1.2729¢
. 26 | 1272966 =27 | 1.203973] 28 | 1.139434] =29 | 1.139434] 30 | 1.1394:
| 31 | 1078810 32 | 1021651 33 | 1.021651] 34 | 1.021651] 35 | 1.0216¢
| 36 | 0916291 37 | 0916291 38 | 0867501 39 | 0867501 40 | 0.8675(
| 41 | 0820981 42 | 0820981 43 | 0820981 44 | 0733969 45 | 0.6931¢
. 46 | 0693147 47 | 0693147 48 | 0693147 49 | 0653926( 50 | 0.6539:
. s | o616186 52 | 05447271 53 | 05108261 54 | 04780361 &5 | 04780:
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A small ID number indicates that the position of the node 1s close to the root, "

whereas the node with a large ID number is present near the leaf.

Difference of a node indicates the averaged difference between a pair of subclusters

connected at the node, which is calculated in the tree construction by the UPGMA procedure.

The node corresponding to a node ID is mapped on the UPGMA tree by clicking the node ID.

If the difference is clicked, a new window appears where the information about trace residues is shown

along alignment sites. / 1 (:*#ﬁﬁ‘d‘éé?ﬂ?’&b') w4

node id | di node-d ™ difference | node id | difference | node id | difference | node id | difference
R JQ.mzoz% 2 | 3218876) 3 | 2813411 4 | 2525729] 5 | 2.5257:
. 6 | 2525729] 7 | 2302585 8 || 2120264/ 9 | 2120264 10 | 1.96611
. 11| 1966113 12 | 1.832581] 13 | 1.832581] 14 | 1.832581] 15 | 1.7147¢
. 16 | 1714798 17 | 1.609438 18 | 1609438 19 | 1.609438 20 | 1.5141:
21 || 1427116 22 | 1.427116] =23 | 1.427116] 24 | 1.272966] =25 | 1.2729¢
. 26 || 1.272966] =27 | 1.203973| =28 | 1.139434] 29 | 1.139434] 30 | 1.1394:
. 31 | 1078810[ 32 | 1.021651 33 | 1.021651] 34 | 1.021651] 35 | 1.0216F
. 36 | 0916291 37 | 0916291 38 | 0867501 39 | 0867501 40 | 0.8675(
. 41 || 0820981 42 | 0820981 43 | 0820981 44 | 0733969 45 | 0.6931¢
. 46 || 0693147 47 | 0693147 48 | 0693147 49 | 0653926] 50 | 0.6539:
. 51 || 0616186 52 | 0544727 53 | 0510826 54 | 0478036] 55 | 0.4780.
. 56 | 0446287 57 | 0446287 58 | 0446287 59 | 0415515 60 | 0.41557 |
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whereas the node with a large ID number is present near the leaf. &

Difference of a node indicates the averaged difference between a pair of subclusters ‘
connected at the node, which is calculated in the tree construction by the UPGMA procedure.

The node corresponding to a node ID is mapped on the UPGMA tree by clicking the node ID.

If the difference is clicked, a new window appears where the information about trace residues is shown

along alignment sites. / @ Node id 10%41)w4
node id | difference | node id | difference | node id | differeng€ | node id | difference | node id | difference
1 3912023 2 | 3218876] 3 | 283411] 4 | 2525729 5 | 25257
6 2525729 7 | 2302585 8 | ~2.120264] 9 | 2120264 10 | 1.96611
1 1.966113| 12 | 1.832581 —s—&r 1832581| 14 | 1.832581] 15 | 1.7147¢
16 1.714798] 17 || 1.609438[ 18 |/ 1609438 19 | 1.609438( 20 | 1.5141:
21 1.427116] =22 || 1427116 =23 | 1.427116] 24 | 1.272966] 25 | 1.2729¢
26 1.272966) 27 || 1203973 =28 | 1.139434] 29 | 1.139434] 30 | 1.1394:
31 1.078810| 32 | 1.021651] 33 | 1.021651] 34 | 1.021651] 35 | 1.0216¢
36 0916291 37 || 0916291 38 | 0867501 39 | 0867501 40 | 0.8675(
41 0.820981f 42 || 0820981 43 | 0820981 44 | 0733969 45 | 0.6931¢
46 0693147 47 || 0693147 48 | 0693147 49 | 0653926 50 | 0.6539:
51 0.616186( 52 | 0544727 53 | 0510826/ 54 | 0478036/ 55 | 0.4780
56 0446287| 57 | 0446287 58 | 0446287 59 | 0415515 60 | 0.41551%|
61 0.356675 I
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whereas the node with a large ID number is present near the leaf.
Difference of a node indicates the averaged difference between a pair of subclusters
connected at the node, which is calculated in the tree construction by the UPGMA procedure.
The node corresponding to a node ID is mapped on the UPGMA tree by clicking the node ID.

If the difference is clicked, a new window appears where the information about trace residues is shown

along alignment sites.
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node id | difference | node id | difference | node id | difference | node id | difference~lnode id | difference
1| 3912023 2 | 3218876 3 | 2813411 4 | 2525729 B>| 25257 |
. 6 || 2525729 7 | 2302585 8 | 2120264 9 | 2.120264] 10 q\1 96611 |
. 11| 1966113 12 || 1.832581| 13 | 1.832581] 14 | 1.832581| 15 | 1.7147¢
. 16 | 1714798 17 || 1609438 18 | 1.609438 19 | 1609438 =20 | 1.5141Z
21 | 1427116 22 || 1.427116] 23 | 1.427116] 24 | 1.272966] 25 | 1.2729¢
. 26 | 1.272966] =27 || 1.203973| =28 | 1.139434] 29 | 1.139434] 30 | 1.1394:
. 31 | 1078810 32 | 1.021651] 33 | 1021651 34 | 1.021651] 35 | 1.0216¢
. 36 | 0916291 37 | 0916291 38 | 0867501 39 | 0867501 40 | 0.8675(
. 41 | 0820981 42 | 0820981 43 | 0820981 44 | 0733969 45 | 0.6931¢
. 46 | 0693147 47 || 0693147 48 | 0693147 49 | 0653926 50 | 0.6539:
. 51 | 0616186 52 | 0544727 53 | 0510826/ 54 | 0478036 55 | 047807
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Chemokine receptors (CKRs) function in the inflammatory response and

homeostasis. Decoy and viral receptors are two types of CKR homologs v
functions from those of the typical CKRs. The decoy receptors are able to
without signaling. On the other hand, the viral receptors show constitutive s|
out ligands. We examined the sites related to the functional difference. At fir
and viral receptors were each classified into five groups, based on the mol
genetic analysis. A multiple amino acid sequence alignment between each ¢
CKRs was then constructed. The difference in the amino acid composition

group and the CKRs was evaluated as the Kullback-Leibler (KL} information

alignment site. The KL information value is considered to reflect the differenc
tional constraints at the site. The sites with the top 5% of KL information
selected and mapped on the structure of a CKR. The comparisons with de
groups revealed that the detected sites were biased on the intracellular side
the sites detected from the comparisons with viral receptor groups were foun
extracellular and intracellular sides. More sites were found in the ligand binc
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EVALUATION OF DIFFERENCE BETWEEN TWO DOMAINS AT EACH ALIGNMENT SITE
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ESTIMATION OF AMINO ACID COMPOSITION
AT EACH ALIGNMENT SITE

"TAXONOMIC BIAS

» HENIKOFF & HENIKOFF WEIGHT

UNOBSERVED RESIDUE

PSEUDOCOUNTS ADOPTED
IN PSI-BLAST

X ITIS THE SAME METHOD USED FOR THE CALCULATION OF PSSM IN
PSI-BLAST (B =0.1)

X BLAST PARAMETER Au WAS OBTAINED BY NEWTON-LAPHSON METHOD
AT EACH CALCULATION.

X CRE USES DIRICHLET MIXTURE AS A PRIOR INSTEAD OF PSEUDOCOUNT.



THE DIFFERENCE BETWEEN TWO PROBABILITY DISTRIBUTIONS CAN BE
QUANTITATIVELY EVALUATED WITH KULLBACK-LEIBLER INFORMATION (KLI).

(1) DEFINITION OF KLI

p(1)+p(2)+p(3)+ ... +p(20)=1.0 % " p(i)
e p\/) 108

! =1 qli

(2) ASYMMETRY OF KLI

pli) log

' ‘ ) p(i) 2 q(i)
> 7 8 iiog

=1 ai =1 p(i

(3) MODIFIED KLI USED IN THIS STUDY.

: Pli 2 ali)
,-ép (i} log . ! i q(i) log
1] q(i) =1 pli)
>

g(1)+g(2)+q(3)+ ... +g(20)=1.0

SITES WITH TOP 5% KLI
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 1
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34
7 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52
56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71
74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89
93 94 95 96 97 98 99 100 101 102 103 104 105 106 107 10
111 112 113 114 115 116 117 118 119 120 121 122 123 124 125 126
9 130 131 132 133 134 135 136 137 138 139 140 141 142 143 144 1
148 149 150 151 152 153 154 155 156 157 158 159 160 161 162 163
66 167 168 169 170 171 172 173 174 175 176 177 178 179 180 181
185 186 187 188 189 190 191 192 193 194 195 196 197 198 199 20
203 204 205 206 207 208 209 210 211 212 213 214 215 216 217 218
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