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ABSTRACT

The Bioinformatics Links Directory is an online com-
munity resource that contains a directory of freely
available tools, databases, and resources for bioin-
formatics and molecular biology research. The listing
of the servers published in this and previous issues
of Nucleic Acids Research together with other useful
tools and websites represents a rich repository of
resources that are openly provided to the research
community using internet technologies. The 166 ser-
vers highlighted in the 2005 Web Server Issue are
included in the more than 700 links to useful online
resources that are currently contained within the
descriptive biological categories of the Bioinform-
atics LinksDirectory. This curated listingof bioinform-
aticsresourcesisavailableonlineat theBioinformatics
Links Directory web site, http://bioinformatics.ubc.ca/
resources/links_directory/. A complete listing of the
2005 Nucleic Acids Research Web Server Issue serv-
ers is available online at the Nucleic Acids web site,
http://nar.oupjournals.org/, andontheBioinformatics
LinksDirectorywebsite,http://bioinformatics.ubc.ca/
resources/links_directory/narweb2005/.

COMMENTARY

For the last two years, Nucleic Acids Research has published a
special issue devoted to web servers. This Web Server Issue
highlights bioinformatics servers that are provided to the
research community using internet technologies. This issue
represents a rich repository of resources that are freely access-
ible, ready to use, and have been subjected to rigorous peer
review. In the 2005 Web Server issue, there are 160 articles
that describe the utility and functionality of 166 servers.
The scope of the server applications described in this issue
covers diverse ground and is hosted on servers in many

different locations around the world. Among the tools included
are those for text mining (1,2), sequence feature detection
(3,4), predicting aspects of protein 3D structure (5,6) and
performing expression analyses (7,8). Combined with the
annual Database Issue (9), these special issues at Nucleic
Acids Research represent a valuable directory of resources
for the global life sciences research community.

Starting in 2005, Nucleic Acids Research has teamed with
the UBC Bioinformatics Centre at the University of British
Columbia (UBC) to ensure that all of the URLs and a short
description from the Web Server Issue are listed in the Bioin-
formatics Links Directory, a curated listing of bioinformatics
resources. The Bioinformatics Links Directory (http://
bioinformatics.ubc.ca/resources/links_directory/) is a com-
munity resource that contains a directory of freely available
tools, databases and resources for bioinformatics research
organized within categories familiar to a biologist. All servers
from the Web Server Issue, as well as other selected resources,
are categorized within the directory. Table 1 displays a sum-
mary of web servers from this issue organized within the
Bioinformatics Links Directory classification scheme. This
scheme organizes links under 11 top level categories (DNA,
Protein, RNA, Other Molecules, Expression, Sequence Com-
parison, Model Organisms, Human Genome, Education, Lit-
erature and Computer Related) to enable quick and easy
access to listings of relevant servers. For an online version
of this listing of the 2005 Nucleic Acids Research Web Server
Issue servers, please see http://bioinformatics.ubc.ca/resources/
links_directory/narweb2005/.

The Bioinformatics Links Directory highlights web
resources by providing a short synopsis for each link, placing
links within descriptive biological categories, providing rel-
evant PubMed citations, and identifying links as servers from
the Nucleic Acids ResearchWeb Server Issue. The Bioinform-
atics Links Directory is fully searchable and can be browsed
through the biological categories. RSS feeds are available for
recently added links and from within any biological category.
All links are automatically checked to ensure that no broken
links are presented.
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É
cl
ai
r
is
a
w
eb

se
rv
ic
e
th
at
im

p
le
m
en
ts
th
e
E
cl
at
(E
S
T
C
L
A
ss
if
ic
at
io
n
T
o
o
l)
su
p
p
o
rt

v
ec
to
r
m
ac
h
in
e
(S
V
M
)
ap
p
ro
ac
h
fo
r
th
e
cl
as
si
fi
ca
ti
o
n
o
f
sp
ec
ie
s
o
ri
g
in

fo
r,

p
ri
m
ar
il
y
,
ex
p
re
ss
ed

se
q
u
en
ce

ta
g
s
(E
S
T
s)

h
tt
p
:/
/e
cl
ai
r.
b
tk
.f
i/

Nucleic Acids Research, 2005, Vol. 33, Web Server issue W7

http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://


T
a
b
le

1
.
C
on

ti
nu

ed

N
am

e
D
es
cr
ip
ti
o
n

U
R
L
a

G
B
A

S
er
v
er

T
h
e
G
B
A
S
er
v
er
is
an

E
S
T
-b
as
ed

g
en
e
ex
p
re
ss
io
n
p
ro
fi
li
n
g
an
d
an
al
y
si
s
p
la
tf
o
rm

.I
t

im
p
le
m
en
ts
th
e
G
B
A

(G
u
il
t-
b
y
-A

ss
o
ci
at
io
n
)
al
g
o
ri
th
m

an
d
,
g
iv
en

a
U
n
iG
en
e

cl
u
st
er
,
ca
n
b
e
u
se
d
to

fi
n
d
g
en
es

w
it
h
si
m
il
ar

ex
p
re
ss
io
n
p
at
te
rn
s.

h
tt
p
:/
/g
b
a.
cb
i.
p
k
u
.e
d
u
.c
n

P
at
M
at
ch

P
at
M
at
ch

is
a
p
at
te
rn

m
at
ch
in
g
to
o
lt
h
at
al
lo
w
s
y
o
u
to
se
ar
ch

fo
r
sh
o
rt
(<
2
0
re
si
d
u
es
)

n
u
cl
eo
ti
d
e
o
r
p
ep
ti
d
e
se
q
u
en
ce
s
an
d
ca
n
ac
co
m
o
d
at
e
am

b
ig
u
o
u
s/
d
eg
en
er
at
e

p
at
te
rn
s.

h
tt
p
:/
/w
w
w
.a
ra
b
id
o
p
si
s.
o
rg
/c
g
i-
b
in
/p
at
m
at
ch
/n
p
h
-p
at
m
at
ch
.p
l

T
-S
T
A
G

T
is
su
e-
S
p
ec
if
ic
T
ra
n
sc
ri
p
ts
A
n
d
G
en
es

(T
-S
T
A
G
)
is
a
sy
st
em

in
te
g
ra
ti
n
g
E
S
T
,g
en
e

ex
p
re
ss
io
n
,a
lt
er
n
at
iv
e
sp
li
ci
n
g
an
d
h
u
m
an
–
m
o
u
se

o
rt
h
o
lo
g
y
in
fo
rm

at
io
n
fo
r
th
e

an
al
y
si
s
o
f
ti
ss
u
e-
sp
ec
if
ic

g
en
e
an
d
tr
an
sc
ri
p
t
ex
p
re
ss
io
n
p
at
te
rn
s.

h
tt
p
:/
/t
st
ag
.m

o
lg
en
.m

p
g
.d
e/

T
ar
g
et
Id
en
ti
fi
er

T
ar
g
et
Id
en
ti
fi
er
is
d
es
ig
n
ed

fo
r
id
en
ti
fy
in
g
fu
ll
-l
en
g
th
E
S
T
cD

N
A
s
an
d
fu
n
ct
io
n
al
ly

an
n
o
ta
ti
n
g
E
S
T
cD

N
A
s.

h
tt
p
s:
//
fu
n
g
al
g
en
o
m
e.
co
n
co
rd
ia
.c
a/
to
o
ls
/T
ar
g
et
Id
en
ti
fi
er
.h
tm

l

W
eb
S
ag
e

W
eb
S
ag
e
is
a
to
o
l
th
at

p
er
fo
rm

s
st
at
is
ti
ca
l
an
al
y
si
s
o
f
S
A
G
E
d
at
a.

h
tt
p
:/
/b
io
se
rv
.r
p
b
s.
ju
ss
ie
u
.f
r/
w
eb
sa
g
e/

G
en
e
re
g
u
la
ti
o
n

A
M
O
D

A
M
O
D
(A

ss
is
te
d
M
o
rp
h
o
li
n
o
D
es
ig
n
)
is
a
to
o
l
fo
r
d
es
ig
n
in
g
an
ti
se
n
se

m
o
rp
h
o
li
n
o

o
li
g
o
n
u
cl
eo
ti
d
es

(r
ea
g
en
ts
to

m
o
d
u
la
te

g
en
e
ex
p
re
ss
io
n
)
fo
r
an

in
p
u
t
se
q
u
en
ce
.

h
tt
p
:/
/w
w
w
.s
ec
re
to
m
es
.u
m
n
.e
d
u
/A
M
O
D
/

A
n
ti
H
u
n
te
r
2
.0

A
n
ti
H
u
n
te
r
2
.0
is
a
to
o
l
to

d
et
ec
t
p
o
te
n
ti
al
E
S
T
an
ti
se
n
se

tr
an
sc
ri
p
ts
w
it
h
in

a
g
iv
en

g
en
o
m
ic

re
g
io
n
fr
o
m

th
e
an
al
y
si
s
o
f
B
L
A
S
T
o
u
tp
u
t.

h
tt
p
:/
/b
io
in
fo
.c
rs
4
.i
t/
A
H
2
.0
/

A
R
G
O

A
R
G
O

is
a
to
o
l
fo
r
th
e
d
et
ec
ti
o
n
an
d
v
is
u
al
iz
at
io
n
o
f
se
ts
o
f
re
g
io
n
-s
p
ec
if
ic

d
eg
en
er
at
e
o
li
g
o
n
u
cl
eo
ti
d
e
m
o
ti
fs
in

th
e
re
g
u
la
to
ry

re
g
io
n
s
o
f
eu
k
ar
y
o
ti
c
g
en
es
.

h
tt
p
:/
/w
w
w
.m

g
s2
.b
io
n
et
.n
sc
.r
u
/a
rg
o
/

A
th
aM

ap
A
th
aM

ap
is
a
g
en
o
m
e-
w
id
e
m
ap

o
f
p
u
ta
ti
v
e
tr
an
sc
ri
p
ti
o
n
fa
ct
o
r
b
in
d
in
g
si
te
s
in

A
ra
bi
do

ps
is
th
al
ia
na
.

h
tt
p
:/
/w
w
w
.a
th
am

ap
.d
e/

B
ab
el
o
m
ic
s

B
ab
el
o
m
ic
s
is
a
su
it
e
o
f
w
eb

to
o
ls
fo
r
th
e
fu
n
ct
io
n
al

an
n
o
ta
ti
o
n
an
d
an
al
y
si
s
o
f

g
ro
u
p
s
o
f
g
en
es

in
h
ig
h
th
ro
u
g
h
p
u
t
ex
p
er
im

en
ts
.
T
o
o
ls
in
cl
u
d
e:

F
at
iG
O
,

F
at
iW

is
e,

T
ra
n
sF
A
T
,
G
en
o
m
eG

O
an
d
T
M
T
.

h
tt
p
:/
/w
w
w
.b
ab
el
o
m
ic
s.
o
rg
/

C
is
M
o
ls

C
is
M
o
ls
(C

is
-r
eg
u
la
to
ry

M
o
d
u
le
s)
is
a
to
o
lt
h
at
id
en
ti
fi
es

co
m
p
o
si
ti
o
n
al
ly
p
re
d
ic
te
d

ci
s-
cl
u
st
er
s
th
at

o
cc
u
r
in

g
ro
u
p
s
o
f
co
-r
eg
u
la
te
d
g
en
es

w
it
h
in

ea
ch

o
f
th
ei
r

o
rt
h
o
lo
g
-p
ai
r
ev
o
lu
ti
o
n
ar
il
y
co
n
se
rv
ed

ci
s-
re
g
u
la
to
ry

re
g
io
n
s.

h
tt
p
:/
/c
is
m
o
ls
.c
ch
m
c.
o
rg
/

C
O
N
R
E
A
L

C
O
N
R
E
A
L
(C
o
n
se
rv
ed

R
eg
u
la
to
ry

E
le
m
en
ts
A
n
ch
o
re
d
A
li
g
n
m
en
t)
al
lo
w
s

id
en
ti
fi
ca
ti
o
n
o
f
tr
an
sc
ri
p
ti
o
n
fa
ct
o
r
b
in
d
in
g
si
te
s
(T
F
B
S
)
th
at

ar
e
co
n
se
rv
ed

b
et
w
ee
n
tw
o
o
rt
h
o
lo
g
o
u
s
p
ro
m
o
te
r
se
q
u
en
ce
s.

h
tt
p
:/
/c
o
n
re
al
.n
io
b
.k
n
aw

.n
l/

d
sC

h
ec
k

d
sC

h
ec
k
ta
k
es

a
n
u
cl
eo
ti
d
e
se
q
u
en
ce

as
in
p
u
ta
n
d
es
ti
m
at
es

o
ff
-t
ar
g
et
ef
fe
ct
s
ca
u
se
d

b
y
d
sR

N
A

(d
o
u
b
le
-s
tr
an
d
ed

R
N
A
)
em

p
lo
y
ed

in
R
N
A
i
st
u
d
ie
s.
d
sC

h
ec
k
ca
n
b
e

u
se
d
ei
th
er

to
v
er
if
y
p
re
v
io
u
sl
y
d
es
ig
n
ed

d
sR

N
A

se
q
u
en
ce
s,
o
r
to

d
es
ig
n

o
ff
-t
ar
g
et

m
in
im

iz
ed

d
sR

N
A
s.

h
tt
p
:/
/d
sc
h
ec
k
.r
n
ai
.j
p
/

E
-R
N
A
i

E
-R
N
A
i
is
a
to
o
l
fo
r
d
es
ig
n
in
g
an
d
ev
al
u
at
in
g
d
sR

N
A
co
n
st
ru
ct
s
su
it
ab
le
fo
r
R
N
A
i

ex
p
er
im

en
ts
in

D
ro
so
ph
il
a
an
d
C
.e
le
ga

ns
;
ca
n
al
so

b
e
u
se
d
fo
r
th
e
d
es
ig
n
o
f

en
zy
m
at
ic
al
ly

d
ig
es
te
d
lo
n
g
d
sR

N
A

(e
si
R
N
A
s)

fo
r
m
am

m
al
ia
n
ce
ll
s.

h
tt
p
:/
/e
-r
n
ai
.d
k
fz
.d
e/

F
o
o
te
r

F
o
o
te
r
is
a
to
o
l
fo
r
id
en
ti
fy
in
g
h
ig
h
ly

p
ro
b
ab
le
b
in
d
in
g
si
te
s
o
f
k
n
o
w
n
tr
an
sc
ri
p
ti
o
n

fa
ct
o
rs

u
si
n
g
p
h
y
lo
g
en
et
ic

fo
o
tp
ri
n
ti
n
g
p
ri
n
ci
p
le
s
to

an
al
y
ze

tw
o
h
o
m
o
lo
g
o
u
s

D
N
A

se
q
u
en
ce
s.

h
tt
p
:/
/b
io
d
ev
.h
g
en
.p
it
t.
ed
u
/F
o
o
te
r/

JC
at

JC
A
T
(J
av
a
C
o
d
o
n
A
d
ap
ta
ti
o
n
T
o
o
l)
is
a
to
o
l
th
at
ca
n
ad
ju
st
th
e
co
d
o
n
u
sa
g
e
o
f
an

in
p
u
t
se
q
u
en
ce

to
th
e
se
le
ct
ed

o
rg
an
is
m
.
U
se
fu
l
fo
r
im

p
ro
v
in
g
th
e
ex
p
re
ss
io
n
o
f

fo
re
ig
n
g
en
es

in
h
o
st
s
w
it
h
d
if
fe
re
n
t
co
d
o
n
u
sa
g
e.

h
tt
p
:/
/w
w
w
.p
ro
d
o
ri
c.
d
e/
JC

at
/

M
ic
ro
In
sp
ec
to
r

M
ic
ro
In
sp
ec
to
r
is
a
to
o
lt
h
at
d
et
ec
ts
m
iR
N
A
(m

ic
ro
R
N
A
)
b
in
d
in
g
si
te
s
in
y
o
u
r
in
p
u
t

se
q
u
en
ce

b
y
se
ar
ch
in
g
ag
ai
n
st
d
at
ab
as
es

o
f
k
n
o
w
n
m
iR
N
A

b
in
d
in
g
si
te
s.

h
tt
p
:/
/1
4
7
.5
2
.1
7
0
.1
5
5
/

m
iR
U

m
iR
U
is
a
to
o
l
th
at
ta
k
es

as
an

in
p
u
t
a
sm

al
l
m
iR
N
A
se
q
u
en
ce

an
d
th
en

se
ar
ch
es

fo
r

co
m
p
le
m
en
ta
ry

m
at
ch
es

in
T
IG

R
p
la
n
t-
sp
ec
if
ic
g
en
e
d
at
a
se
ts
to
p
re
d
ic
tp
o
te
n
ti
al

ta
rg
et

g
en
es
.

h
tt
p
:/
/b
io
in
fo
3
.n
o
b
le
.o
rg
/m

iR
U
.h
tm

P
-M

at
ch

P
-M

at
ch

is
a
tr
an
sc
ri
p
ti
o
n
fa
ct
o
r
b
in
d
in
g
si
te

id
en
ti
fi
ca
ti
o
n
to
o
l
th
at

in
cr
ea
se
s
it
s

ac
cu
ra
cy

b
y
co
m
b
in
in
g
w
ei
g
h
t
m
at
ri
x
an
d
p
at
te
rn

m
at
ch
in
g
ap
p
ro
ac
h
es
.

R
eg
is
tr
at
io
n
at

th
e
si
te

is
fr
ee

an
d
is
re
q
u
ir
ed

to
u
se

P
-M

at
ch
.

h
tt
p
:/
/w
w
w
.g
en
e-
re
g
u
la
ti
o
n
.c
o
m
/c
g
i-
b
in
/p
u
b
/p
ro
g
ra
m
s/
p
m
at
ch
/b
in
/p
-m

at
ch
.c
g
i

P
at
M
at
ch

P
at
M
at
ch

is
a
p
at
te
rn

m
at
ch
in
g
to
o
lt
h
at
al
lo
w
s
y
o
u
to
se
ar
ch

fo
r
sh
o
rt
(<
2
0
re
si
d
u
es
)

n
u
cl
eo
ti
d
e
o
r
p
ep
ti
d
e
se
q
u
en
ce
s
an
d
ca
n
ac
co
m
o
d
at
e
am

b
ig
u
o
u
s/
d
eg
en
er
at
e

p
at
te
rn
s.

h
tt
p
:/
/w
w
w
.a
ra
b
id
o
p
si
s.
o
rg
/c
g
i-
b
in
/p
at
m
at
ch
/n
p
h
-p
at
m
at
ch
.p
l

W8 Nucleic Acids Research, 2005, Vol. 33, Web Server issue

http://
http://
http://
https://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://


T
a
b
le

1
.
C
on

ti
nu

ed

N
am

e
D
es
cr
ip
ti
o
n

U
R
L
a

P
O
C
O

P
O
C
O
se
ar
ch
es

a
se
t
o
f
p
ro
m
o
te
rs
fr
o
m

co
-e
x
p
re
ss
ed

g
en
es

fo
r
n
u
cl
eo
ti
d
e
p
at
te
rn
s

th
at

ar
e
o
v
er
-r
ep
re
se
n
te
d
.

h
tt
p
:/
/e
k
h
id
n
a.
b
io
ce
n
te
r.
h
el
si
n
k
i.
fi
/p
o
co
/

P
ro
m
o
te
rP
lo
t

P
ro
m
o
te
rP
lo
tt
ak
es

th
e
o
u
tp
u
tf
ro
m
a
T
ra
n
sF
ac

se
ar
ch

as
in
p
u
t,
an
d
fi
n
d
s
si
m
il
ar
it
ie
s

b
et
w
ee
n
g
ro
u
p
s
o
f
p
ro
m
o
te
rs
in
an

at
te
m
p
t
to
si
m
p
li
fy

th
e
re
su
lt
s
o
f
tr
an
sc
ri
p
ti
o
n

fa
ct
o
r
se
ar
ch
es
.
F
A
S
T
A
/A
ff
y
m
et
ri
x
ID

s
ca
n
al
so

b
e
u
se
d
as

in
p
u
t
fo
r
a
lo
ca
l

in
st
al
la
ti
o
n
o
f
th
e
to
o
l.

h
tt
p
:/
/p
ro
m
o
te
rp
lo
t.
fm

i.
ch
/

R
ib
E
x

R
ib
o
sw

it
ch

E
x
p
lo
re
r
(R
ib
E
x
)
se
ar
ch
es

se
q
u
en
ce
s
fo
r
k
n
o
w
n
ri
b
o
sw

it
ch
es

an
d
al
so

fo
r
p
re
d
ic
te
d
b
ac
te
ri
al

re
g
u
la
to
ry

el
em

en
ts
th
at

ar
e
h
ig
h
ly

co
n
se
rv
ed
.

h
tt
p
:/
/w
w
w
.i
b
t.
u
n
am

.m
x
/b
io
co
m
p
u
to
/R
ib
E
x
.h
tm

l

S
y
n
o
R

S
y
n
o
R
se
ar
ch
es

v
er
te
b
ra
te

g
en
o
m
es

fo
r
sy
n
o
n
y
m
o
u
s
re
g
u
la
to
ry

el
em

en
ts
.

h
tt
p
:/
/s
y
n
o
r.
d
co
d
e.
o
rg
/

T
-R
eg

C
o
m
p
ar
at
o
r

T
-R
eg

C
o
m
p
ar
at
o
r
is
a
to
o
l
fo
r
th
e
an
al
y
si
s
o
f
tr
an
sc
ri
p
ti
o
n
al
re
g
u
la
ti
o
n
th
at
al
lo
w
s

y
o
u
to

co
m
p
ar
e
a
se
t
o
f
p
o
si
ti
o
n
w
ei
g
h
t
m
at
ri
ce
s
(P
W
M
s)

ag
ai
n
st
th
e
T
-R
eg

d
at
ab
as
e
(a

co
ll
ec
ti
o
n
o
f
P
W
M
s
b
u
il
t
fr
o
m

T
ra
n
sf
ac

an
d
Ja
sp
ar
).

h
tt
p
:/
/t
re
g
.m

o
lg
en
.m

p
g
.d
e/

T
O
U
C
A
N

2
T
O
U
C
A
N
2
is
a
re
g
u
la
to
ry

se
q
u
en
ce

an
al
y
si
s
w
o
rk
b
en
ch

fo
r
M
et
az
o
an

se
q
u
en
ce
s,

d
ir
ec
tl
y
li
n
k
ed

w
it
h
th
e
E
n
se
m
b
l
d
at
ab
as
e
an
d
im

p
le
m
en
ti
n
g
S
O
A
P
cl
ie
n
ts
fo
r

d
iv
er
se

al
ig
n
m
en
t
an
d
m
o
ti
f
d
et
ec
ti
o
n
al
g
o
ri
th
m
s.

h
tt
p
:/
/w
w
w
.e
sa
t.
k
u
le
u
v
en
.a
c.
b
e/
~
sa
er
ts
/s
o
ft
w
ar
e/
to
u
ca
n
.p
h
p

W
o
rd
S
p
y

W
o
rd
S
p
y
al
lo
w
s
th
e
u
se
r
to
se
ar
ch

fo
r
o
v
er
-r
ep
re
se
n
te
d
w
o
rd
s
in
a
se
t
o
f
se
q
u
en
ce
s

an
d
to

se
ar
ch

fo
r
d
is
cr
im

in
at
iv
e
w
o
rd
s
u
si
n
g
n
eg
at
iv
e
se
q
u
en
ce

d
at
a.
W
o
rd
S
p
y

em
p
lo
y
s
th
is
fu
n
ct
io
n
al
it
y
as

a
m
ea
n
s
to

se
ar
ch

fo
r
tr
an
sc
ri
p
ti
o
n
fa
ct
o
r
b
in
d
in
g

m
o
ti
fs
.

h
tt
p
:/
/c
ic
.c
s.
w
u
st
l.
ed
u
/w
o
rd
sp
y
/

M
ic
ro
ar
ra
y
s

A
rr
ay
X
P
at
h

A
rr
ay
X
P
at
h
is
a
w
eb
-b
as
ed

se
rv
ic
e
fo
r
m
at
ch
in
g
m
ic
ro
ar
ra
y
g
en
e-
ex
p
re
ss
io
n

p
ro
fi
le
s
w
it
h
k
n
o
w
n
b
io
lo
g
ic
al

p
at
h
w
ay
s.
In
p
u
t
is
a
cl
u
st
er
ed

g
en
e-
ex
p
re
ss
io
n

p
ro
fi
le

in
a
ta
b
-d
el
im

it
ed

te
x
t
fo
rm

at
.
O
u
tp
u
t
in
cl
u
d
es

p
at
h
w
ay

d
ia
g
ra
m
s.

h
tt
p
:/
/w
w
w
.s
n
u
b
i.
o
rg
/s
o
ft
w
ar
e/
A
rr
ay
X
P
at
h
/

A
S
IA

N
A
S
IA

N
(A

u
to
m
at
ic

S
y
st
em

fo
r
In
fe
rr
in
g
a
N
et
w
o
rk
)
is
a
se
rv
er

fo
r
in
fe
rr
in
g

re
g
u
la
to
ry
n
et
w
o
rk
s
fr
o
m
g
en
e
ex
p
re
ss
io
n
p
ro
fi
le
s
th
at
co
m
b
in
es

cl
u
st
er
an
al
y
si
s,

re
g
re
ss
io
n
an
al
y
si
s
an
d
g
ra
p
h
ic
al

G
au
ss
ia
n
m
o
d
el
in
g
.

h
tt
p
:/
/e
u
re
k
a.
im

s.
u
-t
o
k
y
o
.a
c.
jp
/a
si
an
/

B
ab
el
o
m
ic
s

B
ab
el
o
m
ic
s
is
a
su
it
e
o
f
w
eb

to
o
ls
fo
r
th
e
fu
n
ct
io
n
al

an
n
o
ta
ti
o
n
an
d
an
al
y
si
s
o
f

g
ro
u
p
s
o
f
g
en
es

in
h
ig
h
th
ro
u
g
h
p
u
t
ex
p
er
im

en
ts
.
T
o
o
ls
in
cl
u
d
e:

F
at
iG
O
,

F
at
iW

is
e,

T
ra
n
sF
A
T
,
G
en
o
m
eG

O
an
d
T
M
T
.

h
tt
p
:/
/w
w
w
.b
ab
el
o
m
ic
s.
o
rg
/

B
R
IG

E
P

T
h
e
B
R
ID

G
E
-b
as
ed

G
en
o
m
e-
T
ra
n
sc
ri
p
to
m
e-
P
ro
te
o
m
e
B
ro
w
se
r
(B
R
IG

E
P
)

co
m
p
ri
se
s
th
re
e
o
p
en
-s
o
u
rc
e
w
eb
-b
as
ed

sy
st
em

s:
G
en
D
B
,
P
ro
D
B
an
d
E
M
M
A
.

G
en
D
B
is
a
b
ac
te
ri
al
g
en
o
m
e
an
n
o
ta
ti
o
n
sy
st
em

,P
ro
D
B
is
a
st
o
ra
g
e
an
d
an
al
y
si
s

sy
st
em

fo
r
m
as
s
sp
ec
tr
o
m
et
ry

d
at
a,
an
d
E
M
M
A
is
a
st
o
ra
g
e
an
d
an
al
y
si
s
sy
st
em

fo
r
tr
an
sc
ri
p
to
m
e
d
at
a.

h
tt
p
s:
//
w
w
w
.c
eb
it
ec
.u
n
i-
b
ie
le
fe
ld
.d
e/
g
ro
u
p
s/
b
rf
/s
o
ft
w
ar
e/
b
ri
g
ep
/

B
R
O
P

T
h
e
B
io
in
fo
rm

at
ic
s
R
es
o
u
rc
e
fo
r
O
ra
l
P
at
h
o
g
en
s
(B
R
O
P
)
co
n
ta
in
s
to
o
ls
fo
r

g
en
o
m
ic
s
o
f
o
ra
l
p
at
h
o
g
en
s
in
cl
u
d
in
g
G
en
o
m
e
V
ie
w
er
,
G
O
A
L
(g
en
o
m
e
w
id
e

O
R
F
al
ig
n
m
en
t)
,
an

o
ra
l
p
at
h
o
g
en

m
ic
ro
ar
ra
y
d
at
ab
as
e,
an

en
tr
ez

co
u
n
te
r,
o
ra
l

p
at
h
o
g
en
-s
p
ec
if
ic

B
L
A
S
T
,
an
d
a
co
d
o
n
u
sa
g
e
d
at
ab
as
e.

h
tt
p
:/
/b
ro
p
.o
rg
/

E
x
p
re
ss
io
n
P
ro
fi
le
r

E
x
p
re
ss
io
n
P
ro
fi
le
r
is
a
w
eb
-b
as
ed

p
la
tf
o
rm

fo
r
m
ic
ro
ar
ra
y
d
at
a
an
al
y
si
s
d
ev
el
o
p
ed

at
th
e
E
B
I.
T
h
is
re
so
u
rc
e
is
in
te
g
ra
te
d
w
it
h
th
e
A
rr
ay
E
x
p
re
ss

d
at
ab
as
e,
a
p
u
b
li
c

re
p
o
si
to
ry

fo
r
m
ic
ro
ar
ra
y
d
at
a.

h
tt
p
:/
/w
w
w
.e
b
i.
ac
.u
k
/e
x
p
re
ss
io
n
p
ro
fi
le
r/

G
E
M
S

G
E
M
S
(G

en
e
E
x
p
re
ss
io
n
M
in
in
g
S
er
v
er
)
is
a
to
o
l
fo
r
b
ic
lu
st
er
in
g
m
ic
ro
ar
ra
y
d
at
a.

It
is
av
ai
la
b
le

as
a
w
eb

to
o
l
an
d
as

a
st
an
d
-a
lo
n
e
co
m
m
an
d
-l
in
e
p
ro
g
ra
m
.

h
tt
p
:/
/g
en
o
m
ic
s1
0
.b
u
.e
d
u
/t
er
re
n
ce
/g
em

s/

G
E
P
A
S

T
h
e
G
en
e
E
x
p
re
ss
io
n
P
at
te
rn

A
n
al
y
si
s
S
u
it
e
(G

E
P
A
S
)
is
a
co
ll
ec
ti
o
n
o
f
to
o
ls
fo
r

th
e
an
al
y
si
s
o
f
m
ic
ro
ar
ra
y
d
at
a
in
cl
u
d
in
g
d
at
a
p
re
-p
ro
ce
ss
in
g
,c
lu
st
er
in
g
,
sa
m
p
le

co
m
p
ar
is
o
n
,
d
at
a
m
in
in
g
b
as
ed

o
n
G
O

te
rm

s
(F
at
iG
O
)
an
d
an
n
n
o
ta
ti
o
n
.
A
ls
o

in
cl
u
d
ed

ar
e
to
o
ls
fo
r
th
e
an
al
y
si
s
o
f
C
G
H
-a
rr
ay
s
(I
n
S
il
ic
o
C
G
H
).

h
tt
p
:/
/w
w
w
.g
ep
as
.o
rg
/

G
F
IN

D
er

G
en
o
m
e
F
u
n
ct
io
n
al
IN

te
g
ra
te
d
D
is
co
v
er
er
(G

F
IN

D
er
)
ta
k
es

a
li
st
o
f
g
en
e/
cl
o
n
e
ID

s
w
it
h
cl
as
si
fi
ca
ti
o
n
in
fo
rm

at
io
n
as

in
p
u
t,
an
d
al
lo
w
s
th
e
u
se
r
to

ch
ar
ac
te
ri
ze

th
e

d
if
fe
re
n
t
g
en
e
cl
as
se
s
in

th
e
li
st
u
si
n
g
an
n
o
ta
ti
o
n
s
o
f
v
ar
io
u
s
ty
p
es

fr
o
m

se
v
er
al

d
if
fe
re
n
t
so
u
rc
es
.

h
tt
p
:/
/w
w
w
.m

ed
in
fo
p
o
li
.p
o
li
m
i.
it
/G
F
IN

D
er
/

M
ID

A
W

M
ID

A
W

(M
Ic
ro
ar
ra
y
D
at
a
A
n
al
y
si
s
W
eb

to
o
l)
is
a
d
at
a
n
o
rm

al
iz
at
io
n
an
d
an
al
y
si
s

to
o
l
fo
r
m
ic
ro
ar
ra
y
d
at
a.

h
tt
p
:/
/m

u
sc
le
.c
ri
b
i.
u
n
ip
d
.i
t:
2
7
0
1
/

Nucleic Acids Research, 2005, Vol. 33, Web Server issue W9

http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
https://
http://
http://
http://
http://
http://
http://


T
a
b
le

1
.
C
on
ti
nu

ed

N
am

e
D
es
cr
ip
ti
o
n

U
R
L
a

O
li
g
o
W
iz

O
li
g
o
W
iz

2
.0

is
a
cl
ie
n
t
fo
r
m
ic
ro
ar
ra
y
p
ro
b
e
d
es
ig
n
th
at

al
lo
w
s
fo
r
th
e

in
te
g
ra
ti
o
n
o
f
se
q
u
en
ce

an
n
o
ta
ti
o
n
s,
p
ro
b
e
q
u
al
it
y
p
ar
am

et
er
s
an
d
th
e

p
la
ce
m
en
t
o
f
m
u
lt
ip
le

p
ro
b
es

p
er

tr
an
sc
ri
p
t.

h
tt
p
:/
/w
w
w
.c
b
s.
d
tu
.d
k
/s
er
v
ic
es
/O
li
g
o
W
iz
2
/

O
n
to
-T
o
o
ls

O
n
to
-T
o
o
ls
is
a
su
it
e
o
f
to
o
ls
fo
r
d
at
a
m
in
in
g
b
as
ed

o
n
in
fo
rm

at
io
n
fr
o
m

G
en
e

O
n
to
lo
g
y
(G

O
).
F
u
n
ct
io
n
al

g
ro
u
p
in
g
s
o
f
li
st
s
o
f
d
if
fe
re
n
ti
al
ly

ex
p
re
ss
ed

g
en
es

ca
n
b
e
cr
ea
te
d
u
si
n
g
O
n
to
-E
x
p
re
ss
.
C
o
n
ta
in
s
to
o
ls
fo
r
as
se
ss
in
g
th
e

fu
n
ct
io
n
al
b
ia
s
fo
r
se
ts
o
f
g
en
es

(O
n
to
-D

es
ig
n
an
d
O
n
to
-C
o
m
p
ar
e)
.
T
o
o
ls
to

co
n
v
er
t
li
st
s
o
f
id
en
ti
fi
er
s
(O

n
to
-T
ra
n
sl
at
e)
,
to

q
u
er
y
fo
r
m
o
re

in
fo
rm

at
io
n

ab
o
u
t
li
st
s
o
f
g
en
es

(O
n
to
-M

in
er
),
an
d
to
p
ro
v
id
e
g
ra
p
h
ic
al
re
p
re
se
n
ta
ti
o
n
s
o
f

g
en
e
in
te
ra
ct
io
n
s
(P
at
h
w
ay
-E
x
p
re
ss
)
al
so

ex
is
t.

h
tt
p
:/
/v
o
rt
ex
.c
s.
w
ay
n
e.
ed
u
/P
ro
je
ct
s.
h
tm

l

P
at
h
w
ay

E
x
p
lo
re
r

P
at
h
w
ay

E
x
p
lo
re
r
is
a
to
o
l
fo
r
v
is
u
al
iz
in
g
h
ig
h
th
ro
u
g
h
p
u
t
ex
p
re
ss
io
n
d
at
a

si
m
u
lt
an
eo
u
sl
y
w
it
h
b
io
lo
g
ic
al

p
at
h
w
ay

d
at
a
av
ai
la
b
le

fr
o
m

K
E
G
G
,

B
io
C
ar
ta

an
d
G
en
M
A
P
P
.

h
tt
p
s:
//
p
at
h
w
ay
ex
p
lo
re
r.
g
en
o
m
e.
tu
g
ra
z.
at
/

R
A
C
E

R
A
C
E
(R
em

o
te
A
n
al
y
si
s
C
o
m
p
u
ta
ti
o
n
fo
r
g
en
e
E
x
p
re
ss
io
n
d
at
a)
is
a
co
ll
ec
ti
o
n

o
f
w
eb

to
o
ls
d
es
ig
n
ed

to
as
si
st
w
it
h
th
e
an
al
y
si
s
o
f
D
N
A
m
ic
ro
ar
ra
y
d
at
a
an
d

re
su
lt
s.

h
tt
p
:/
/r
ac
e.
u
n
il
.c
h
/

T
-p
ro
fi
le
r

T
-p
ro
fi
le
r
is
a
to
o
l
fo
r
th
e
an
al
y
si
s
o
f
g
en
e
ex
p
re
ss
io
n
d
at
a
fr
o
m

y
ea
st
th
at
u
se
s

th
e
t-
te
st
to

sc
o
re

ch
an
g
es

in
th
e
av
er
ag
e
ac
ti
v
it
y
o
f
p
re
-d
ef
in
ed

g
ro
u
p
s
o
f

g
en
es
.

h
tt
p
:/
/w
w
w
.t
-p
ro
fi
le
r.
o
rg
/

V
A
M
P
IR
E

V
A
M
P
IR
E
is
a
co
ll
ec
ti
o
n
o
f
Ja
v
a
to
o
ls
d
es
ig
n
ed

to
p
er
fo
rm

B
ay
es
ia
n
st
at
is
ti
ca
l

an
al
y
si
s
o
f
g
en
e
ex
p
re
ss
io
n
ar
ra
y
d
at
a.

h
tt
p
:/
/g
en
o
m
e.
u
cs
d
.e
d
u
/V
A
M
P
IR
E
/

S
p
li
ci
n
g

A
S
eP
C
R

A
S
eP
C
R
(A

lt
er
n
at
iv
e
S
p
li
ci
n
g
el
ec
tr
o
n
ic
P
C
R
)
is
a
to
o
l
fo
r
ca
rr
y
in
g
o
u
t
e-
P
C
R

to
d
et
ec
t
d
if
fe
re
n
ce
s
in

am
p
li
co
n
si
ze
s
in

tr
an
sc
ri
p
ts
fr
o
m

d
if
fe
re
n
t
ti
ss
u
es

an
d
o
rg
an
s.

h
tt
p
:/
/g
en
o
m
e.
ew

h
a.
ac
.k
r/
A
S
eP
C
R
/

T
-S
T
A
G

T
is
su
e-
S
p
ec
if
ic
T
ra
n
sc
ri
p
ts
A
n
d
G
en
es

(T
-S
T
A
G
)
is
a
sy
st
em

in
te
g
ra
ti
n
g
E
S
T
,

g
en
e
ex
p
re
ss
io
n
,
al
te
rn
at
iv
e
sp
li
ci
n
g
an
d
h
u
m
an
–
m
o
u
se

o
rt
h
o
lo
g
y

in
fo
rm

at
io
n
fo
r
th
e
an
al
y
si
s
o
f
ti
ss
u
e-
sp
ec
if
ic
g
en
e
an
d
tr
an
sc
ri
p
t
ex
p
re
ss
io
n

p
at
te
rn
s.

h
tt
p
:/
/t
st
ag
.m

o
lg
en
.m

p
g
.d
e/

H
u
m
an

g
en
o
m
e

A
n
n
o
ta
ti
o
n
s

B
ab
el
o
m
ic
s

B
ab
el
o
m
ic
s
is
a
su
it
e
o
f
w
eb

to
o
ls
fo
r
th
e
fu
n
ct
io
n
al
an
n
o
ta
ti
o
n
an
d
an
al
y
si
s
o
f

g
ro
u
p
s
o
f
g
en
es

in
h
ig
h
th
ro
u
g
h
p
u
t
ex
p
er
im

en
ts
.
T
o
o
ls
in
cl
u
d
e:

F
at
iG
O
,

F
at
iW

is
e,

T
ra
n
sF
A
T
,
G
en
o
m
eG

O
an
d
T
M
T
.

h
tt
p
:/
/w
w
w
.b
ab
el
o
m
ic
s.
o
rg
/

C
B
S
D
A
S
p
ro
te
in

v
ie
w
er

T
h
e
C
B
S
D
A
S
p
ro
te
in

v
ie
w
er

u
se
s
th
e
d
is
tr
ib
u
te
d
an
n
o
ta
ti
o
n
sy
st
em

(D
A
S
)
to

in
te
g
ra
te

an
d
p
re
se
n
t
an
n
o
ta
ti
o
n
d
at
a
fr
o
m

m
u
lt
ip
le

so
u
rc
es

fo
r
a
p
ro
te
in

se
q
u
en
ce
.

h
tt
p
:/
/w
w
w
.c
b
s.
d
tu
.d
k
/c
g
i-
b
in
/d
as

F
ea
tu
re
E
x
tr
ac
t

T
h
e
F
ea
tu
re
E
x
tr
ac
t
se
rv
er

ex
tr
ac
ts
se
q
u
en
ce

an
d
fe
at
u
re

an
n
o
ta
ti
o
n
s,
su
ch

as
in
tr
o
n
/e
x
o
n
st
ru
ct
u
re
,f
ro
m
G
en
B
an
k
en
tr
ie
s
an
d
o
th
er
G
en
B
an
k
fo
rm

at
fi
le
s.

h
tt
p
:/
/w
w
w
.c
b
s.
d
tu
.d
k
/s
er
v
ic
es
/F
ea
tu
re
E
x
tr
ac
t/

H
ea
lt
h
an
d
d
is
ea
se

G
en
eS
ee
k
er

G
en
eS
ee
k
er

al
lo
w
s
y
o
u
to

g
en
er
at
e
a
li
st
o
f
ca
n
d
id
at
e
g
en
es

re
la
te
d
to

a
h
u
m
an

g
en
et
ic
d
is
o
rd
er

b
y
se
ar
ch
in
g
ag
ai
n
st
lo
ca
li
za
ti
o
n
an
d
ex
p
re
ss
io
n
d
at
ab
as
es
.

h
tt
p
:/
/w
w
w
.c
m
b
i.
ru
.n
l/
G
en
eS
ee
k
er
/

P
E
P
V
A
C

P
E
P
V
A
C
is
a
to
o
l
to

as
si
st
in

th
e
d
ev
el
o
p
m
en
t
o
f
m
u
lt
i-
ep
it
o
p
e
v
ac
ci
n
es
.
It
is

o
p
ti
m
iz
ed

fo
r
th
is
ta
sk

b
y
p
re
d
ic
ti
n
g
p
ep
ti
d
es

w
it
h
th
e
ab
il
it
y
to

b
in
d
to

se
v
er
al

h
u
m
an

le
u
k
o
cy
te

an
ti
g
en
s
th
at

h
av
e
si
m
il
ar

p
ep
ti
d
e
b
in
d
in
g

sp
ec
if
ic
it
y
.

h
tt
p
:/
/i
m
m
u
n
ax
.d
fc
i.
h
ar
v
ar
d
.e
d
u
/P
E
P
V
A
C
/

T
-S
T
A
G

T
is
su
e-
S
p
ec
if
ic
T
ra
n
sc
ri
p
ts
A
n
d
G
en
es

(T
-S
T
A
G
)
is
a
sy
st
em

in
te
g
ra
ti
n
g
E
S
T
,

g
en
e
ex
p
re
ss
io
n
,
al
te
rn
at
iv
e
sp
li
ci
n
g
an
d
h
u
m
an
–
m
o
u
se

o
rt
h
o
lo
g
y

in
fo
rm

at
io
n
fo
r
th
e
an
al
y
si
s
o
f
ti
ss
u
e-
sp
ec
if
ic

g
en
e
an
d
tr
an
sc
ri
p
t

ex
p
re
ss
io
n
p
at
te
rn
s.

h
tt
p
:/
/t
st
ag
.m

o
lg
en
.m

p
g
.d
e/

W10 Nucleic Acids Research, 2005, Vol. 33, Web Server issue

http://
http://
https://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://


T
a
b
le

1
.
C
on
ti
nu

ed

N
am

e
D
es
cr
ip
ti
o
n

U
R
L
a

O
th
er

re
so
u
rc
es

D
C
O
D
E
.O
R
G

T
h
e
d
co
d
e.
o
rg

w
eb
si
te

p
ro
v
id
es

ac
ce
ss

to
to
o
ls
fo
r
co
m
p
ar
at
iv
e
g
en
o
m
ic

an
al
y
se
s

d
ev
el
o
p
ed

b
y
th
e
C
o
m
p
ar
at
iv
e
G
en
o
m
ic
s
C
en
te
r
at

th
e
L
aw

er
en
ce

L
iv
er
m
o
re

N
at
io
n
al
L
ab
o
ra
to
ry
.
T
o
o
ls
in
cl
u
d
e:
zP
ic
tu
re
,
M
u
la
n
,
eS
h
ad
o
w
,
rV

is
ta
,
C
R
E
M
E

an
d
th
e
E
C
R
B
ro
w
se
r.

h
tt
p
:/
/w
w
w
.d
co
d
e.
o
rg
/

W
ik
iG
en
e

W
ik
iG
en
e
is
a
sc
ie
n
ti
fi
c
p
ro
je
ct
th
at
fo
ll
o
w
s
a
co
m
m
u
n
it
y
-b
as
ed

ap
p
ro
ac
h
to
co
ll
ec
t

d
at
a
ab
o
u
t
g
en
es

an
d
g
en
e
re
g
u
la
to
ry

ev
en
ts
.

h
tt
p
:/
/a
n
d
ro
m
ed
a.
g
sf
.d
e/
w
ik
i

S
eq
u
en
ce

p
o
ly
m
o
rp
h
is
m
s

IS
T
E
C
H

S
N
P
A
n
al
y
ze
r

IS
T
E
C
H
S
N
P
A
n
al
y
ze
r
is
a
to
o
l
fo
r
th
e
st
at
is
ti
ca
l
an
al
y
si
s
o
f
S
N
P
d
at
a
th
at
in
cl
u
d
es

H
ar
d
y
W
ei
n
b
er
g
eq
u
il
ib
ri
u
m

(H
W
E
),
h
ap
lo
ty
p
e
es
ti
m
at
io
n
,
li
n
k
ag
e

d
is
eq
u
il
ib
ri
u
m

(L
D
)
an
d
Q
T
L
an
al
y
se
s.
R
eg
is
tr
at
io
n
re
q
u
ir
ed
;
so
m
e
b
ro
w
se
r

re
q
u
ir
em

en
ts
an
d
se
t-
u
p
n
ec
es
sa
ry
.

h
tt
p
:/
/w
w
w
.i
st
ec
h
.i
n
fo
/i
st
ec
h
/b
o
ar
d
/l
o
g
in
_
fo
rm

.j
sp

n
sS
N
P
A
n
al
y
ze
r

n
sS
N
P
A
n
al
y
ze
r
is
a
to
o
l
to

p
re
d
ic
t
w
h
et
h
er

a
n
o
n
sy
n
o
n
y
m
o
u
s
si
n
g
le

n
u
cl
eo
ti
d
e

p
o
ly
m
o
rp
h
is
m

(n
sS
N
P
)
is
p
h
en
o
ty
p
ic
al
ly

n
eu
tr
al

o
r
d
is
ea
se

as
so
ci
at
ed
.

h
tt
p
:/
/s
n
p
an
al
y
ze
r.
u
tm

em
.e
d
u
/

P
u
p
as
V
ie
w

P
u
p
as
V
ie
w

ta
k
es

a
si
n
g
le

g
en
e
id
en
ti
fi
er

as
in
p
u
t
an
d
re
p
o
rt
s
S
N
P
s
th
at

h
av
e
th
e

p
o
te
n
ti
al

to
af
fe
ct

p
h
en
o
ty
p
e.

In
ad
d
it
io
n
to

lo
o
k
in
g
fo
r
p
o
te
n
ti
al

am
in
o
ac
id

ch
an
g
es
,
P
u
p
aS
N
P
al
so

se
ar
ch
es

fo
r
S
N
P
s
w
it
h
th
e
p
o
te
n
ti
al

to
af
fe
ct

p
ro
p
er

tr
an
sc
ri
p
ti
o
n
,
su
ch

as
th
o
se

in
in
tr
o
n
/e
x
o
n
b
o
u
n
d
ar
ie
s,
p
re
d
ic
te
d
tr
an
sc
ri
p
ti
o
n

fa
ct
o
r
b
in
d
in
g
si
te
s
an
d
ex
o
n
ic

sp
li
ci
n
g
en
h
an
ce
rs
.

h
tt
p
:/
/p
u
p
as
v
ie
w
.b
io
in
fo
.c
n
io
.e
s/

S
N
P
C
u
tt
er

S
N
P
C
u
tt
er

is
a
to
o
l
th
at
au
to
m
at
es

P
C
R
–
R
F
L
P
as
sa
y
d
es
ig
n
fo
r
S
N
P
g
en
o
ty
p
in
g
.

h
tt
p
:/
/b
io
in
fo
.b
sd
.u
ch
ic
ag
o
.e
d
u
/S
N
P
_
cu
tt
er
.h
tm

S
N
P
se
rv
er

S
N
P
S
er
v
er

co
m
b
in
es

B
L
A
S
T
,
ca
p
3
an
d
a
S
N
P
d
is
co
v
er
y
m
o
d
u
le

in
to

a
si
n
g
le

p
ip
el
in
e
fo
r
th
e
d
is
co
v
er
y
o
f
S
N
P
s
in
u
se
r
su
b
m
it
te
d
fi
le
s
o
r
d
y
n
am

ic
al
ly
cr
ea
te
d

as
se
m
b
li
es
.

h
tt
p
:/
/h
o
rn
b
il
l.
cs
p
p
.l
at
ro
b
e.
ed
u
.a
u
/s
n
p
d
is
co
v
er
y
.h
tm

l

L
it
er
at
u
re

S
ea
rc
h
to
o
ls

E
B
I
T
o
o
ls

E
B
I
T
o
o
ls
is
a
p
ro
je
ct

th
at

ai
m
s
to

p
ro
v
id
e
p
ro
g
ra
m
m
at
ic

ac
ce
ss

to
th
e
v
ar
io
u
s

d
at
ab
as
es

an
d
re
tr
ie
v
al
an
d
an
al
y
si
s
se
rv
ic
es

E
B
I
p
ro
v
id
es

th
ro
u
g
h
S
im

p
le
O
b
je
ct

A
cc
es
s
P
ro
to
co
l
(S
O
A
P
)
an
d
o
th
er

re
la
te
d
w
eb

se
rv
ic
e
te
ch
n
o
lo
g
ie
s.

h
tt
p
:/
/w
w
w
.e
b
i.
ac
.u
k
/T
o
o
ls
/w
eb
se
rv
ic
es
/

G
o
P
u
b
M
ed

G
o
P
u
b
M
ed

is
a
to
o
l
th
at
al
lo
w
s
u
se
rs
to
ex
p
lo
re
th
e
re
su
lt
s
o
f
P
u
b
M
ed

q
u
er
ie
s
in
th
e

co
n
te
x
t
o
f
G
en
e
O
n
to
lo
g
y
(G

O
)
te
rm

s.
h
tt
p
:/
/w
w
w
.g
o
p
u
b
m
ed
.o
rg
/

P
u
b
F
in
d
er

P
u
b
F
in
d
er

is
a
to
o
l
to

fa
ci
li
ta
te

se
ar
ch
in
g
th
ro
u
g
h
P
u
b
M
ed

ab
st
ra
ct
s.
T
h
e
u
se
r

ch
o
o
se
s
a
se
to
f
ab
st
ra
ct
s
th
at
ar
e
re
p
re
se
n
ta
ti
v
e
o
f
th
e
su
b
je
ct
ar
ea

o
f
th
ei
r
se
ar
ch
.

P
u
b
F
in
d
er

th
en

u
se
s
w
o
rd
s
fr
o
m

th
e
se
le
ct
ed

ab
st
ra
ct
s
to

se
ar
ch

fo
r
o
th
er

p
ap
er
s

b
el
o
n
g
in
g
to

th
e
sa
m
e
su
b
je
ct

ar
ea
.

h
tt
p
:/
/w
w
w
.g
ly
co
sc
ie
n
ce
s.
d
e/
to
o
ls
/P
u
b
F
in
d
er
/

T
ex
t
m
in
in
g

L
it
M
in
er

L
it
M
in
er
is
a
li
te
ra
tu
re
d
at
a
m
in
in
g
to
o
l
th
at
is
b
as
ed

o
n
th
e
an
n
o
ta
ti
o
n
o
f
k
ey

te
rm

s
in

ar
ti
cl
e
ab
st
ra
ct
s
fo
ll
o
w
ed

b
y
st
at
is
ti
ca
l
co
-c
it
at
io
n
an
al
y
si
s
o
f
an
n
o
ta
te
d
k
ey

te
rm

s
in

o
rd
er

to
p
re
d
ic
t
re
la
ti
o
n
sh
ip
s
b
et
w
ee
n
g
en
es
,
co
m
p
o
u
n
d
s,
d
is
ea
se
s
an
d

p
h
en
o
ty
p
es
,
an
d
ti
ss
u
es

an
d
o
rg
an
s.

h
tt
p
:/
/a
n
d
ro
m
ed
a.
g
sf
.d
e/
li
tm

in
er

P
u
b
F
in
d
er

P
u
b
F
in
d
er

is
a
to
o
l
to

fa
ci
li
ta
te

se
ar
ch
in
g
th
ro
u
g
h
P
u
b
M
ed

ab
st
ra
ct
s.
T
h
e
u
se
r

ch
o
o
se
s
a
se
to
f
ab
st
ra
ct
s
th
at
ar
e
re
p
re
se
n
ta
ti
v
e
o
f
th
e
su
b
je
ct
ar
ea

o
f
th
ei
r
se
ar
ch
.

P
u
b
F
in
d
er

th
en

u
se
s
w
o
rd
s
fr
o
m

th
e
se
le
ct
ed

ab
st
ra
ct
s
to

se
ar
ch

fo
r
o
th
er

p
ap
er
s

b
el
o
n
g
in
g
to

th
e
sa
m
e
su
b
je
ct

ar
ea
.

h
tt
p
:/
/w
w
w
.g
ly
co
sc
ie
n
ce
s.
d
e/
to
o
ls
/P
u
b
F
in
d
er
/

M
o
d
el

o
rg
an
is
m
s

M
ic
ro
b
es

B
A
S
y
s

B
A
S
y
s
(B
ac
te
ri
al
A
n
n
o
ta
ti
o
n
S
y
st
em

)
is
a
to
o
lf
o
r
au
to
m
at
ed

an
n
o
ta
ti
o
n
o
f
b
ac
te
ri
al

g
en
o
m
ic

(c
h
ro
m
o
so
m
al

an
d
p
la
sm

id
)
se
q
u
en
ce
s
in
cl
u
d
in
g
g
en
e/
p
ro
te
in

n
am

es
,

G
O

fu
n
ct
io
n
s,
C
O
G

fu
n
ct
io
n
s,
p
o
ss
ib
le

p
ar
al
o
g
u
es

an
d
o
rt
h
o
lo
g
u
es
,
m
o
le
cu
la
r

w
ei
g
h
ts
,
is
o
el
ec
tr
ic

p
o
in
ts
,
o
p
er
o
n
st
ru
ct
u
re
s,
su
b
ce
ll
u
la
r
lo
ca
li
za
ti
o
n
,
si
g
n
al

p
ep
ti
d
es
,t
ra
n
sm

em
b
ra
n
e
re
g
io
n
s,
se
co
n
d
ar
y
st
ru
ct
u
re
s,
3
-D

st
ru
ct
u
re
s,
re
ac
ti
o
n
s

an
d
p
at
h
w
ay
s.

h
tt
p
:/
/w
is
h
ar
t.
b
io
lo
g
y
.u
al
b
er
ta
.c
a/
b
as
y
s/

Nucleic Acids Research, 2005, Vol. 33, Web Server issue W11

http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://


T
a
b
le

1
.
C
on

ti
nu

ed

N
am

e
D
es
cr
ip
ti
o
n

U
R
L
a

B
R
O
P

T
h
e
B
io
in
fo
rm

at
ic
s
R
es
o
u
rc
e
fo
r
O
ra
l
P
at
h
o
g
en
s
(B
R
O
P
)
co
n
ta
in
s
to
o
ls
fo
r

g
en
o
m
ic
s
o
f
o
ra
l
p
at
h
o
g
en
s
in
cl
u
d
in
g
G
en
o
m
e
V
ie
w
er
,
G
O
A
L
(g
en
o
m
e

w
id
e
O
R
F
al
ig
n
m
en
t)
,
an

o
ra
l
p
at
h
o
g
en

m
ic
ro
ar
ra
y
d
at
ab
as
e,

an
en
tr
ez

co
u
n
te
r,
o
ra
l
p
at
h
o
g
en
-s
p
ec
if
ic

B
L
A
S
T
an
d
a
co
d
o
n
u
sa
g
e
d
at
ab
as
e.

h
tt
p
:/
/b
ro
p
.o
rg
/

M
L
S
T

M
L
S
T
(M

u
lt
i
L
o
cu
s
S
eq
u
en
ce

T
y
p
in
g
)
is
a
n
u
cl
eo
ti
d
e
se
q
u
en
ce
-b
as
ed

ap
p
ro
ac
h
fo
r
th
e
u
n
am

b
ig
u
o
u
s
ch
ar
ac
te
ri
za
ti
o
n
o
f
is
o
la
te
s
o
f
b
ac
te
ri
a
an
d

o
th
er

o
rg
an
is
m
s
u
si
n
g
th
e
se
q
u
en
ce
s
o
f
in
te
rn
al

fr
ag
m
en
ts
o
f
se
v
en

h
o
u
se
-k
ee
p
in
g
g
en
es
.

h
tt
p
:/
/w
w
w
.m

ls
t.
n
et
/

P
ro
je
ct
o
r
2

P
ro
je
ct
o
r
2
al
lo
w
s
u
se
rs
to
m
ap

co
m
p
le
te
d
p
o
rt
io
n
s
o
f
th
e
g
en
o
m
e
se
q
u
en
ce

o
f
an

o
rg
an
is
m

o
n
to

th
e
fi
n
is
h
ed

(o
r
u
n
fi
n
is
h
ed
)
g
en
o
m
e
o
f
a
cl
o
se
ly

re
la
te
d
sp
ec
ie
s
o
r
st
ra
in
.U

si
n
g
th
e
re
la
te
d
g
en
o
m
e
se
q
u
en
ce

as
a
te
m
p
la
te

ca
n
fa
ci
li
ta
te

se
q
u
en
ce

as
se
m
b
ly

an
d
th
e
se
q
u
en
ci
n
g
o
f
th
e
re
m
ai
n
in
g

g
ap
s.

h
tt
p
:/
/m

o
lg
en
.b
io
l.
ru
g
.n
l/
w
eb
so
ft
w
ar
e/
p
ro
je
ct
o
r2
/

M
o
u
se

an
d
ra
t

A
R
T
S

A
R
T
S
(A

d
v
an
ce
d
R
et
ri
ev
al
T
o
o
l
fo
r
S
N
P
s)
ca
n
b
e
u
se
d
to
re
tr
ie
v
e
S
N
P
th
at

ar
e
p
o
ly
m
o
rp
h
ic

b
et
w
ee
n
se
v
er
al

d
if
fe
re
n
t
m
o
u
se

st
ra
in
s
to

ai
d
in

th
e

d
es
ig
n
o
f
g
en
o
m
e-
w
id
e
S
N
P
m
ar
k
er

p
an
el
s.

h
tt
p
:/
/a
n
d
ro
m
ed
a.
g
sf
.d
e/
ar
ts

P
re
d
B
A
L
B
/c

P
re
d
B
A
L
B
/c
is
a
to
o
lt
h
at
w
il
lp
re
d
ic
tM

H
C
b
in
d
in
g
p
ep
ti
d
es

in
y
o
u
r
p
ro
te
in

se
q
u
en
ce

o
f
in
te
re
st
fo
r
th
e
H
2
d
h
ap
lo
ty
p
e
o
f
th
e
B
A
L
B
/c

m
o
u
se
.

h
tt
p
:/
/a
n
ti
g
en
.i
2
r.
a-
st
ar
.e
d
u
.s
g
/p
re
d
B
al
b
c/

P
la
n
ts

A
th
aM

ap
A
th
aM

ap
is
a
g
en
o
m
e-
w
id
e
m
ap

o
f
p
u
ta
ti
v
e
tr
an
sc
ri
p
ti
o
n
fa
ct
o
r
b
in
d
in
g

si
te
s
in

A
ra
bi
do

ps
is
th
al
ia
na

h
tt
p
:/
/w
w
w
.a
th
am

ap
.d
e/

Y
ea
st

S
C
M
D

T
h
e
S
ac
h
ar
o
m
y
ce
s
C
er
ev
is
ia
e
M
o
rp
h
o
lo
g
ic
al

D
at
ab
as
e
(S
C
M
D
)
is
a

co
ll
ec
ti
o
n
o
f
m
ic
ro
g
ra
p
h
s
o
f
b
u
d
d
in
g
y
ea
st
m
u
ta
n
ts
;
v
is
u
al
iz
at
io
n
an
d

d
at
a
m
in
in
g
to
o
ls
ar
e
p
ro
v
id
ed
.

h
tt
p
:/
/s
cm

d
.g
i.
k
.u
-t
o
k
y
o
.a
c.
jp
/

T
-p
ro
fi
le
r

T
-p
ro
fi
le
r
is
a
to
o
l
fo
r
th
e
an
al
y
si
s
o
f
g
en
e
ex
p
re
ss
io
n
d
at
a
fr
o
m

y
ea
st
th
at

u
se
s
th
e
t-
te
st
to

sc
o
re

ch
an
g
es

in
th
e
av
er
ag
e
ac
ti
v
it
y
o
f
p
re
-d
ef
in
ed

g
ro
u
p
s
o
f
g
en
es
.

h
tt
p
:/
/w
w
w
.t
-p
ro
fi
le
r.
o
rg
/

O
th
er

m
o
le
cu
le
s

C
ar
b
o
h
y
d
ra
te
s

G
ly
p
ro
t

G
ly
p
ro
t
is
a
to
o
l
fo
r
p
re
d
ic
ti
n
g
an
d
m
o
d
el
li
n
g
al
l
p
o
te
n
ti
al
N
-g
ly
co
sy
la
ti
o
n

si
te
s
in

a
g
iv
en

3
D

st
ru
ct
u
re
.

h
tt
p
:/
/w
w
w
.g
ly
co
sc
ie
n
ce
s.
d
e/
g
ly
p
ro
t/

S
E
A
R
C
H
G
T
r

S
E
A
R
C
H
G
T
r
is
a
to
o
l
fo
r
th
e
an
al
y
si
s
o
f
g
ly
co
sy
lt
ra
n
sf
er
as
es

(G
T
rs
)
th
at

al
lo
w
s
y
o
u
to

co
m
p
ar
e
a
q
u
er
y
se
q
u
en
ce

w
it
h
th
e
se
q
u
en
ce
s
o
f

ch
ar
ac
te
ri
ze
d
G
T
rs
.

h
tt
p
:/
/w
w
w
.n
ii
.r
es
.i
n
/s
ea
rc
h
g
tr
.h
tm

l

P
ro
te
in

2
-D

S
tr
u
ct
u
re

p
re
d
ic
ti
o
n

B
h
ai
rP
re
d

B
h
ai
rP
re
d
is
a
to
o
l
fo
r
p
re
d
ic
ti
n
g
b
et
a-
h
ai
rp
in
s
in

p
ro
te
in

se
q
u
en
ce
s
u
si
n
g
a

su
p
p
o
rt
v
ec
to
r
m
ac
h
in
e.

h
tt
p
:/
/w
w
w
.i
m
te
ch
.r
es
.i
n
/r
ag
h
av
a/
b
h
ai
rp
re
d
/

B
io
v
er
se

B
io
v
er
se

is
a
sy
st
em

th
at

u
se
s
co
m
p
u
ta
ti
o
n
al

te
ch
n
iq
u
es

to
fa
ci
li
ta
te

ex
p
lo
ri
n
g
th
e
re
la
ti
o
n
sh
ip
s
b
et
w
ee
n
m
o
le
cu
la
r,
g
en
o
m
ic
,
p
ro
te
o
m
ic
,

sy
st
em

s
an
d
o
rg
an
is
m
al

in
fo
rm

at
io
n
.

h
tt
p
:/
/b
io
v
er
se
.c
o
m
p
b
io
.w
as
h
in
g
to
n
.e
d
u
/

C
B
S
D
A
S
p
ro
te
in

v
ie
w
er

T
h
e
C
B
S
D
A
S
p
ro
te
in
v
ie
w
er
u
se
s
th
e
d
is
tr
ib
u
te
d
an
n
o
ta
ti
o
n
sy
st
em

(D
A
S
)

to
in
te
g
ra
te

an
d
p
re
se
n
t
an
n
o
ta
ti
o
n
d
at
a
fr
o
m

m
u
lt
ip
le

so
u
rc
es

fo
r
a

p
ro
te
in

se
q
u
en
ce
.

h
tt
p
:/
/w
w
w
.c
b
s.
d
tu
.d
k
/c
g
i-
b
in
/d
as

P
R
A
L
IN

E
P
ra
li
n
e
is
a
m
u
lt
ip
le

se
q
u
en
ce

al
ig
n
m
en
t
p
ro
g
ra
m

th
at

ca
n
in
te
g
ra
te

in
fo
rm

at
io
n
fr
o
m

se
q
u
en
ce

si
m
il
ar
it
y
se
ar
ch
es

an
d
se
co
n
d
ar
y
st
ru
ct
u
re

p
re
d
ic
ti
o
n
.

h
tt
p
:/
/i
b
iv
u
.c
s.
v
u
.n
l/
p
ro
g
ra
m
s/
p
ra
li
n
ew

w
w
/

S
C
R
A
T
C
H

S
C
R
A
T
C
H

is
a
su
it
e
o
f
p
ro
te
in

st
ru
ct
u
re

so
ft
w
ar
e
an
d
se
rv
er
s
fo
r
th
e

p
re
d
ic
ti
o
n
o
f
se
co
n
d
ar
y
st
ru
ct
u
re
,
so
lv
en
t
ac
ce
ss
ib
il
it
y
,
d
is
u
lp
h
id
e

b
ri
d
g
es
,
st
ab
il
it
y
ef
fe
ct
s
o
f
si
n
g
le

am
in
o
ac
id

m
u
ta
ti
o
n
s,
d
is
o
rd
er
ed

re
g
io
n
s,
d
o
m
ai
n
s,
b
et
a-
re
si
d
u
e
an
d
b
et
a-
st
ra
n
d
p
ai
ri
n
g
s,
am

in
o
ac
id

co
n
ta
ct

m
ap
s,
an
d
te
rt
ia
ry

st
ru
ct
u
re
.

h
tt
p
:/
/w
w
w
.i
g
b
.u
ci
.e
d
u
/s
er
v
er
s/
p
ss
s.
h
tm

l

W12 Nucleic Acids Research, 2005, Vol. 33, Web Server issue

http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://


T
a
b
le

1
.
C
on

ti
nu

ed

N
am

e
D
es
cr
ip
ti
o
n

U
R
L
a

S
er
v
er
s
at

U
n
iv
er
si
ty

C
o
ll
eg
e
L
o
n
d
o
n

A
su
it
e
o
f
to
o
ls
th
at

in
cl
u
d
es
:
P
S
IP
R
E
D
,
a
p
ro
te
in

st
ru
ct
u
re

p
re
d
ic
ti
o
n

se
rv
er
;
G
en
T
H
R
E
A
D
E
R
,
fo
r
g
en
o
m
ic

p
ro
te
in

fo
ld

re
co
g
n
it
io
n
;

M
E
M
S
A
T
2
,
fo
r
tr
an
sm

em
b
ra
n
e
p
ro
te
in

st
ru
ct
u
re

p
re
d
ic
ti
o
n
;
G
T
D
,
th
e

g
en
o
m
ic
th
re
ad
in
g
d
at
ab
as
e;
D
IS
O
P
R
E
D
,
a
d
y
n
am

ic
d
is
o
rd
er

p
re
d
ic
ti
o
n

se
rv
er
;
D
o
m
P
re
d
,
a
d
o
m
ai
n
p
re
d
ic
ti
o
n
se
rv
er
;
an
d
C
O
P
S
,
fo
r
th
e

co
m
p
ar
is
o
n
o
f
p
ro
te
in

st
ru
ct
u
re

cl
as
si
fi
ca
ti
o
n
s.

h
tt
p
:/
/b
io
in
f.
cs
.u
cl
.a
c.
u
k
/s
o
ft
w
ar
e.
h
tm

l

S
er
v
ic
es

fr
o
m

Z
h
o
u
L
ab
o
ra
to
ry

T
o
o
ls
fr
o
m

th
e
Z
h
o
u
la
b
o
ra
to
ry

in
cl
u
d
in
g
p
re
d
ic
to
rs

o
f
tr
an
sm

em
b
ra
n
e

to
p
o
lo
g
y
(T
H
U
M
B
U
P
,
U
M
D
H
M
M
-T
M
H
P
,
T
U
P
S
);
p
re
d
ic
ti
o
n
/a
n
al
y
si
s

to
o
ls
fo
r
te
rt
ia
ry

st
ru
ct
u
re

(S
P
A
R
K
S
2
,
S
P
3
);
an
d
,
p
re
d
ic
ti
o
n
/a
n
al
y
si
s

to
o
ls
fo
r
in
te
ra
ct
io
n
s
(D

M
O
N
O
M
E
R
,
D
L
O
O
P
,
D
M
U
T
A
N
T
,

D
C
O
M
P
L
E
X
,
D
D
N
A
,
T
C
D
,
D
O
G
M
A
).

h
tt
p
:/
/t
h
eo
ry
.m

ed
.b
u
ff
al
o
.e
d
u
/

T
M
B
-H

u
n
t

T
M
B
-H

u
n
t
(T
ra
n
sm

em
b
ra
n
e
B
ar
re
l—

H
u
n
t)
cl
as
si
fi
es

p
ro
te
in

se
q
u
en
ce
s
as

tr
an
sm

em
b
ra
n
e
B
-b
ar
re
l
(T
M
B
)
o
r
n
o
n
-T
M
B
b
as
ed

o
n
am

in
o
ac
id

co
m
p
o
si
ti
o
n
.

h
tt
p
:/
/w
w
w
.b
io
in
fo
rm

at
ic
s.
le
ed
s.
ac
.u
k
/b
et
aB

ar
re
l/

T
M
B
E
T
A
-N

E
T

T
o
o
l
th
at
p
re
d
ic
ts
tr
an
sm

em
b
ra
n
e
b
et
a
st
ra
n
d
s
in
an

o
u
te
r
m
em

b
ra
n
e
p
ro
te
in

fr
o
m

it
s
am

in
o
ac
id

se
q
u
en
ce
.

h
tt
p
:/
/p
sf
s.
cb
rc
.j
p
/t
m
b
et
a-
n
et
/

T
R
A
M
P
L
E

T
R
A
M
P
L
E
is
a
to
o
l
fo
r
th
e
p
re
d
ic
ti
o
n
o
f
tr
an
sm

em
b
ra
n
e
h
el
ic
es
,

tr
an
sm

em
b
ra
n
e
st
ra
n
d
s,
se
co
n
d
ar
y
st
ru
ct
u
re

an
d
si
g
n
al

p
ep
ti
d
es
.

h
tt
p
:/
/g
p
cr
.b
io
co
m
p
.u
n
ib
o
.i
t/
b
io
d
ec
/

3
D

st
ru
ct
u
re

p
re
d
ic
ti
o
n
,
co
m
p
ar
is
o
n

A
S
2
T
S

T
h
e
A
S
2
T
S
(A

m
in
o
ac
id
S
eq
u
en
ce

to
T
er
ti
ar
y
S
tr
u
ct
u
re
)
sy
st
em

co
n
si
st
s
o
f

se
rv
er
s
fo
r
p
ro
te
in

st
ru
ct
u
re

an
al
y
si
s
an
d
m
o
d
el
li
n
g
.

h
tt
p
:/
/a
s2
ts
.l
ln
l.
g
o
v
/

B
h
ai
rP
re
d

B
h
ai
rP
re
d
is
a
to
o
l
fo
r
p
re
d
ic
ti
n
g
b
et
a-
h
ai
rp
in
s
in

p
ro
te
in

se
q
u
en
ce
s
u
si
n
g
a

su
p
p
o
rt
v
ec
to
r
m
ac
h
in
e.

h
tt
p
:/
/w
w
w
.i
m
te
ch
.r
es
.i
n
/r
ag
h
av
a/
b
h
ai
rp
re
d
/

B
io
v
er
se

B
io
v
er
se

is
a
sy
st
em

th
at

u
se
s
co
m
p
u
ta
ti
o
n
al

te
ch
n
iq
u
es

to
fa
ci
li
ta
te

ex
p
lo
ri
n
g
th
e
re
la
ti
o
n
sh
ip
s
b
et
w
ee
n
m
o
le
cu
la
r,
g
en
o
m
ic
,
p
ro
te
o
m
ic
,

sy
st
em

s
an
d
o
rg
an
is
m
al

in
fo
rm

at
io
n
.

h
tt
p
:/
/b
io
v
er
se
.c
o
m
p
b
io
.w
as
h
in
g
to
n
.e
d
u
/

C
B
S
D
A
S
p
ro
te
in

v
ie
w
er

T
h
e
C
B
S
D
A
S
p
ro
te
in
v
ie
w
er
u
se
s
th
e
d
is
tr
ib
u
te
d
an
n
o
ta
ti
o
n
sy
st
em

(D
A
S
)

to
in
te
g
ra
te

an
d
p
re
se
n
t
an
n
o
ta
ti
o
n
d
at
a
fr
o
m

m
u
lt
ip
le

so
u
rc
es

fo
r
a

p
ro
te
in

se
q
u
en
ce
.

h
tt
p
:/
/w
w
w
.c
b
s.
d
tu
.d
k
/c
g
i-
b
in
/d
as

C
H
C
_
F
IN

D
C
H
C
_
F
IN

D
is
a
to
o
l
to

an
al
y
ze

co
n
se
rv
ed

h
y
d
ro
p
h
o
b
ic

co
n
ta
ct
s
(C
H
C
)

fr
o
m

m
u
lt
ip
le

st
ru
ct
u
ra
l
al
ig
n
m
en
ts
.
In

ad
d
it
io
n
to

a
m
u
lt
ip
le

se
q
u
en
ce

al
ig
n
m
en
t,
a
st
ru
ct
u
ra
l
al
ig
n
m
en
t
w
h
ic
h
p
ro
v
id
es

th
e
su
p
er
p
o
si
ti
o
n
o
f

st
ru
ct
u
ra
ll
y
co
n
se
rv
ed

re
g
io
n
s
(S
C
R
s)

(i
.e
.
re
su
lt
s
fr
o
m

S
C
R
_
F
IN

D
)

n
ee
d
s
to

b
e
p
ro
v
id
ed
.

h
tt
p
:/
/s
ch
u
b
er
t.
b
io
.u
n
ir
o
m
a1
.i
t/
C
H
C
_
F
IN

D
/i
n
d
ex
.h
tm

l

C
o
n
S
u
rf

T
h
e
C
o
n
S
u
rf
se
rv
er

al
lo
w
s
o
n
e
to

m
ap

le
v
el
s
o
f
am

in
o
ac
id

co
n
se
rv
at
io
n
to

k
n
o
w
n
p
ro
te
in

st
ru
ct
u
re
s
in

o
rd
er

to
st
u
d
y
ar
ea
s
o
f
p
o
te
n
ti
al

fu
n
ct
io
n
al

im
p
o
rt
an
ce

o
n
th
e
su
rf
ac
e
o
f
th
e
p
ro
te
in
.
A
P
D
B
fi
le
is
re
q
u
ir
ed

as
in
p
u
t,

an
d
a
m
u
lt
ip
le

se
q
u
en
ce

al
ig
n
m
en
t
is
o
p
ti
o
n
al
.
If
an

al
ig
n
m
en
t
is
n
o
t

p
ro
v
id
ed
,C

o
n
S
u
rf
w
il
l
b
u
il
d
o
n
e
b
y
p
er
fo
rm

in
g
a
se
ar
ch

fo
r
h
o
m
o
lo
g
o
u
s

se
q
u
en
ce
s
an
d
th
en

al
ig
n
in
g
th
em

.

h
tt
p
:/
/c
o
n
su
rf
.t
au
.a
c.
il
/

D
IA

L
D
IA

L
(D

o
m
ai
n
Id
en
ti
fi
ca
ti
o
n
A
lg
o
ri
th
m
)
is
a
w
eb

se
rv
er

fo
r
th
e
au
to
m
at
ic

id
en
ti
fi
ca
ti
o
n
o
f
st
ru
ct
u
ra
l
d
o
m
ai
n
s
g
iv
en

th
e
th
re
e-
d
im

en
si
o
n
al

co
o
rd
in
at
es

o
f
a
p
ro
te
in
.

h
tt
p
:/
/c
ap
s.
n
cb
s.
re
s.
in
/D
IA

L
/h
o
m
e.
h
tm

l

D
ia
m
o
n
d
S
T
IN

G
D
ia
m
o
n
d
S
T
IN

G
is
a
su
it
e
o
f
to
o
ls
fo
r
th
e
an
al
y
si
s
o
f
p
ro
te
in

se
q
u
en
ce
,

st
ru
ct
u
re
,
st
ab
il
it
y
an
d
fu
n
ct
io
n
—
an
d
th
e
re
la
ti
o
n
sh
ip

b
et
w
ee
n
th
em

.
h
tt
p
:/
/t
ra
n
to
r.
b
io
c.
co
lu
m
b
ia
.e
d
u
/S
M
S
/

E
V
A
co
n

E
V
A
co
n
au
to
m
at
es

th
e
co
n
ti
n
u
o
u
s
ev
al
u
at
io
n
o
f
in
te
r-
re
si
d
u
e
co
n
ta
ct

p
re
d
ic
ti
o
n
se
rv
er
s.
R
es
u
lt
s
ca
n
b
e
v
ie
w
ed

st
at
ic
al
ly

o
r
d
y
n
am

ic
al
ly

g
en
er
at
ed
.

h
tt
p
:/
/w
w
w
.p
d
g
.c
n
b
.u
am

.e
s/
ev
a/
co
n
/i
n
d
ex
.h
tm

l

F
F
—

F
ra
g
m
en
t
F
in
d
er

F
F
(F
ra
g
m
en
t
F
in
d
er
)
ta
k
es

a
P
D
B
ID

,
a
st
ru
ct
u
re

co
o
rd
in
at
e
fi
le
o
r
a
li
st
o
f

p
h
i
an
d
p
si
an
g
le
s
as

in
p
u
t
an
d
se
ar
ch
es

fo
r
m
at
ch
es

to
a
sp
ec
if
ie
d

st
ru
ct
u
ra
l
fr
ag
m
en
t.
U
se
rs

ca
n
ta
il
o
r
th
e
se
ar
ch

b
as
ed

o
n
se
q
u
en
ce

si
m
il
ar
it
y
an
d
v
ar
y
th
e
d
at
as
et

se
ar
ch
ed

ag
ai
n
st
.

h
tt
p
:/
/c
lu
st
er
.p
h
y
si
cs
.i
is
c.
er
n
et
.i
n
/f
f/

Nucleic Acids Research, 2005, Vol. 33, Web Server issue W13

http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://


T
a
b
le

1
.
C
on

ti
nu

ed

N
am

e
D
es
cr
ip
ti
o
n

U
R
L
a

F
F
A
S
0
3

T
h
e
F
o
ld

&
F
u
n
ct
io
n
A
ss
ig
n
m
en
t
S
y
st
em

(F
F
A
S
0
3
)
ta
k
es

an
am

in
o
-a
ci
d

se
q
u
en
ce

as
in
p
u
t
an
d
g
en
er
at
es

a
p
ro
fi
le

w
h
ic
h
is
co
m
p
ar
ed

to
se
v
er
al

se
ts
o
f
se
q
u
en
ce

p
ro
fi
le
s
in
cl
u
d
in
g
S
C
O
P
an
d
P
F
A
M
.

h
tt
p
:/
/f
fa
s.
b
u
rn
h
am

.o
rg
/

F
o
ld
X

F
O
L
D
-X

is
a
p
ro
g
ra
m
fo
r
ca
lc
u
la
ti
n
g
th
e
fo
ld
in
g
en
er
g
ie
s
o
f
p
ro
te
in
s
an
d
fo
r

ca
lc
u
la
ti
n
g
th
e
ef
fe
ct

o
f
a
p
o
in
t
m
u
ta
ti
o
n
o
n
th
e
st
ab
il
it
y
o
f
a
p
ro
te
in
.

h
tt
p
:/
/f
o
ld
x
.e
m
b
l.
d
e/

F
ra
g
n
o
st
ic

F
ra
g
n
o
st
ic
is
a
to
o
l
fo
r
ex
p
lo
ri
n
g
co
m
m
o
n
st
ru
ct
u
ra
l
el
em

en
ts
,o
r
fr
ag
m
en
ts
,

b
et
w
ee
n
p
ro
te
in
s
w
h
ic
h
h
av
e
d
if
fe
re
n
t
fo
ld
s.

h
tt
p
:/
/f
fa
s.
b
u
rn
h
am

.o
rg
/F
ra
g
n
o
st
ic

G
ly
p
ro
t

G
ly
p
ro
t
is
a
to
o
l
fo
r
p
re
d
ic
ti
n
g
an
d
m
o
d
el
li
n
g
al
l
p
o
te
n
ti
al
N
-g
ly
co
sy
la
ti
o
n

si
te
s
in

a
g
iv
en

3
D

st
ru
ct
u
re
.

h
tt
p
:/
/w
w
w
.g
ly
co
sc
ie
n
ce
s.
d
e/
g
ly
p
ro
t/

H
++

H
++

is
a
to
o
l
fo
r
th
e
p
re
d
ic
ti
o
n
o
f
p
ro
to
n
at
io
n
st
at
es

an
d
p
K
o
f
io
n
iz
ab
le

g
ro
u
p
s
in

m
ac
ro
m
o
le
cu
la
r
st
ru
ct
u
re
s.

h
tt
p
:/
/b
io
p
h
y
si
cs
.c
s.
v
t.
ed
u
/H
++

H
H
p
re
d

B
as
ed

o
n
th
e
co
m
p
ar
is
o
n
o
f
p
ro
fi
le

H
M
M
s,
H
H
p
re
d
ta
k
es

a
p
ro
te
in

se
q
u
en
ce

o
r
m
u
lt
ip
le
se
q
u
en
ce

al
ig
n
m
en
ta
s
in
p
u
ta
n
d
se
ar
ch
es

fo
r
re
m
o
te

h
o
m
o
lo
g
u
es

in
an

as
so
rt
m
en
t
o
f
d
at
ab
as
es

su
ch

as
P
D
B
,
S
M
A
R
T
an
d

P
fa
m
.
T
h
e
u
se
r
ca
n
se
le
ct
ei
th
er

a
lo
ca
l
o
r
g
lo
b
al
al
ig
n
m
en
t
m
et
h
o
d
,
an
d

th
e
se
ar
ch

re
su
lt
s
ca
n
b
e
u
se
d
to

g
en
er
at
e
3
D

st
ru
ct
u
ra
l
m
o
d
el
s.

h
tt
p
:/
/p
ro
te
v
o
.e
b
.t
u
eb
in
g
en
.m

p
g
.d
e/
h
h
p
re
d

I-
M
u
ta
n
t2
.0

I-
M
u
ta
n
t2
.0
is
a
to
o
l
th
at
ca
n
p
re
d
ic
t
th
e
ef
fe
ct
o
f
a
si
n
g
le
p
o
in
t
m
u
ta
ti
o
n
o
n

p
ro
te
in

st
ab
il
it
y
fr
o
m

p
ro
te
in

se
q
u
en
ce
s
o
r
p
ro
te
in

st
ru
ct
u
re
s.

h
tt
p
:/
/g
p
cr
2
.b
io
co
m
p
.u
n
ib
o
.i
t/
cg
i/
p
re
d
ic
to
rs
/I
-M

u
ta
n
t2
.0
/I
-M

u
ta
n
t2
.0
.c
g
i

I2
I-
S
it
eE

n
g
in
e

In
te
rf
ac
e-
to
-I
n
te
rf
ac
e
(I
2
I)
-S
it
eE

n
g
in
e
co
m
p
ar
es

p
ai
rs
o
f
in
te
ra
ct
in
g
p
ro
te
in

b
in
d
in
g
si
te
s
b
y
re
co
g
n
iz
in
g
si
m
il
ar
it
y
o
f
p
h
y
si
co
-c
h
em

ic
al

p
ro
p
er
ti
es

an
d
sh
ap
es

in
th
e
p
ro
te
in
–
p
ro
te
in

in
te
rf
ac
es
.

h
tt
p
:/
/b
io
in
fo
3
d
.c
s.
ta
u
.a
c.
il
/I
2
I-
S
it
eE

n
g
in
e/

IC
G
E
B
n
et

P
ro
te
in

T
o
o
ls

IC
G
E
B
n
et
P
ro
te
in

T
o
o
ls
is
a
re
so
u
rc
e
fo
r
an
al
y
si
s
o
f
3
D
p
ro
te
in

st
ru
ct
u
re
s

in
cl
u
d
in
g
d
o
m
ai
n
p
re
d
ic
to
rs
,
a
p
ro
te
in

fo
ld

si
m
il
ia
ri
ty

se
rv
er

(P
R
ID

E
),

an
d
to
o
ls
fo
r
ca
lc
u
la
ti
n
g
at
o
m

p
ro
tu
si
o
n
(C
X
)
an
d
/o
r
d
ep
th

(D
P
X
)

in
d
ex
es

in
3
D

m
o
d
el
s.

h
tt
p
:/
/w
w
w
.i
cg
eb
.o
rg
/p
ro
te
in
/

P
at
ch
D
o
ck

P
at
ch
D
o
ck

is
an

al
g
o
ri
th
m

fo
r
m
o
le
cu
la
r
d
o
ck
in
g
.
T
h
e
in
p
u
t
is
tw
o

m
o
le
cu
le
s
o
f
an
y
ty
p
e:
p
ro
te
in
s,
D
N
A
,p
ep
ti
d
es
,d
ru
g
s.
T
h
e
o
u
tp
u
ti
s
a
li
st

o
f
p
o
te
n
ti
al

co
m
p
le
x
es

so
rt
ed

b
y
sh
ap
e
co
m
p
le
m
en
ta
ri
ty

cr
it
er
ia
.

h
tt
p
:/
/b
io
in
fo
3
d
.c
s.
ta
u
.a
c.
il
/P
at
ch
D
o
ck
/

p
d
b
F
u
n

p
d
b
F
u
n
al
lo
w
s
th
e
u
se
r
to

se
ar
ch

th
e
P
D
B
as

a
d
at
ab
as
e
o
f
an
n
o
ta
te
d

re
si
d
u
es
.
O
n
e
ca
n
li
m
it
th
e
se
ar
ch

b
y
an
n
o
ta
ti
o
n
s
su
ch

as
d
o
m
ai
n
s,

b
in
d
in
g
si
te
s,
ac
ti
v
e
si
te
s,
so
lv
en
t
ex
p
o
su
re

an
d
re
si
d
u
e
ty
p
e.

h
tt
p
:/
/p
d
b
fu
n
.u
n
ir
o
m
a2
.i
t/

P
IS
C
E
S

P
IS
C
E
S
(P
ro
te
in

S
eq
u
en
ce

C
u
ll
in
g
S
er
v
er
)
al
lo
w
s
th
e
u
se
r
to

w
ee
d
o
u
t

se
q
u
en
ce
s
fr
o
m

a
se
t
in

o
rd
er

to
o
b
ta
in

a
su
b
se
t
o
f
re
la
ti
v
el
y
h
ig
h
P
D
B

st
ru
ct
u
re

q
u
al
it
y
an
d
/o
r
m
u
tu
al

se
q
u
en
ce

id
en
ti
ty
.

h
tt
p
:/
/d
u
n
b
ra
ck
.f
cc
c.
ed
u
/p
is
ce
s/

P
ro
F
u
n
c

P
ro
F
u
n
c
ta
k
es

a
P
D
B
-f
o
rm

at
st
ru
ct
u
re

as
in
p
u
t
an
d
p
re
d
ic
ts
th
e
li
k
el
y

fu
n
ct
io
n
o
f
th
e
p
ro
te
in

b
as
ed

o
n
v
ar
io
u
s
se
q
u
en
ce

an
d
st
ru
ct
u
ra
l
an
al
y
si
s

m
et
h
o
d
s.

h
tt
p
:/
/w
w
w
.e
b
i.
ac
.u
k
/t
h
o
rn
to
n
-s
rv
/d
at
ab
as
es
/P
ro
F
u
n
c/

P
ro
T
ar
g
et

P
ro
T
ar
g
et

o
ff
er
s
a
m
et
h
o
d
fo
r
th
e
p
re
d
ic
ti
o
n
o
f
n
o
v
el

st
ru
ct
u
ra
l

su
p
er
fa
m
il
ie
s
b
y
as
se
ss
in
g
th
e
re
la
ti
o
n
sh
ip

o
f
in
p
u
t
p
ro
te
in

se
q
u
en
ce
s
to

p
re
v
io
u
sl
y
so
lv
ed

3
D

st
ru
ct
u
re
s.

h
tt
p
:/
/w
w
w
.p
ro
ta
rg
et
.c
s.
h
u
ji
.a
c.
il
/i
n
d
ex
.p
h
p

P
ro
ti
n
fo

P
ro
ti
n
fo

ta
k
es

a
p
ro
te
in
se
q
u
en
ce

as
in
p
u
ta
n
d
re
tu
rn
s
th
e
at
o
m
ic
co
o
rd
in
at
es

fo
r
a
p
re
d
ic
ti
o
n
o
f
te
rt
ia
ry

st
ru
ct
u
re

fo
r
th
at

p
ro
te
in
.
P
re
d
ic
ti
o
n
s
ca
n
b
e

m
ad
e
b
y
co
m
p
ar
at
iv
e
o
r
de

no
vo

m
o
d
el
li
n
g
.

h
tt
p
:/
/p
ro
ti
n
fo
.c
o
m
p
b
io
.w
as
h
in
g
to
n
.e
d
u
/

R
P
B
S

R
es
so
u
rc
e
P
ar
is
ie
n
n
e
en

B
io
in
fo
rm

at
iq
u
e
S
tr
u
ct
u
ra
le
(R
P
B
S
)
is
a
st
ru
ct
u
ra
l

b
io
in
fo
rm

at
ic
s
re
so
u
rc
e
w
it
h
se
v
er
al
ty
p
es

o
f
sp
ec
if
ic
se
rv
ic
es

in
cl
u
d
in
g

to
o
ls
fo
r
se
ar
ch
in
g
se
q
u
en
ce

(A
U
T
O
M
A
T
)
an
d
st
ru
ct
u
re

(Y
A
K
U
S
A
)

d
at
ab
as
es

an
d
fo
r
h
o
m
o
lo
g
y
m
o
d
el
li
n
g
(W

L
O
O
P
).

h
tt
p
:/
/b
io
se
rv
.r
p
b
s.
ju
ss
ie
u
.f
r/

S
C
R
A
T
C
H

S
C
R
A
T
C
H

is
a
su
it
e
o
f
p
ro
te
in

st
ru
ct
u
re

so
ft
w
ar
e
an
d
se
rv
er
s
fo
r
th
e

p
re
d
ic
ti
o
n
o
f
se
co
n
d
ar
y
st
ru
ct
u
re
,
so
lv
en
t
ac
ce
ss
ib
il
it
y
,
d
is
u
lp
h
id
e

b
ri
d
g
es
,
st
ab
il
it
y
ef
fe
ct
s
o
f
si
n
g
le

am
in
o
ac
id

m
u
ta
ti
o
n
s,
d
is
o
rd
er
ed

re
g
io
n
s,
d
o
m
ai
n
s,
b
et
a-
re
si
d
u
e
an
d
b
et
a-
st
ra
n
d
p
ai
ri
n
g
s,
am

in
o
ac
id

co
n
ta
ct

m
ap
s
an
d
te
rt
ia
ry

st
ru
ct
u
re
.

h
tt
p
:/
/w
w
w
.i
g
b
.u
ci
.e
d
u
/s
er
v
er
s/
p
ss
s.
h
tm

l

S
C
R
_
F
IN

D
S
C
R
_
F
IN

D
is
a
to
o
l
to

an
al
y
ze

st
ru
ct
u
ra
ll
y
co
n
se
rv
ed

re
g
io
n
s
(S
C
R
s)
fr
o
m

su
p
er
im

p
o
se
d
st
ru
ct
u
re
s
an
d
m
u
lt
ip
le

se
q
u
en
ce

al
ig
n
m
en
ts
.

h
tt
p
:/
/s
ch
u
b
er
t.
b
io
.u
n
ir
o
m
a1
.i
t/
S
C
R
_
F
IN

D
/

W14 Nucleic Acids Research, 2005, Vol. 33, Web Server issue

http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://


T
a
b
le

1
.
C
on
ti
nu

ed

N
am

e
D
es
cr
ip
ti
o
n

U
R
L
a

S
er
v
er
s
at

U
n
iv
er
si
ty

C
o
ll
eg
e
L
o
n
d
o
n

A
su
it
e
o
f
to
o
ls
th
at

in
cl
u
d
es
:
P
S
IP
R
E
D
,
a
p
ro
te
in

st
ru
ct
u
re

p
re
d
ic
ti
o
n

se
rv
er
;
G
en
T
H
R
E
A
D
E
R
,
fo
r
g
en
o
m
ic

p
ro
te
in

fo
ld

re
co
g
n
it
io
n
;

M
E
M
S
A
T
2
,
fo
r
tr
an
sm

em
b
ra
n
e
p
ro
te
in

st
ru
ct
u
re

p
re
d
ic
ti
o
n
;
G
T
D
,
th
e

g
en
o
m
ic
th
re
ad
in
g
d
at
ab
as
e;
D
IS
O
P
R
E
D
,
a
d
y
n
am

ic
d
is
o
rd
er

p
re
d
ic
ti
o
n

se
rv
er
;
D
o
m
P
re
d
,
a
d
o
m
ai
n
p
re
d
ic
ti
o
n
se
rv
er
;
an
d
C
O
P
S
,
fo
r
th
e

co
m
p
ar
is
o
n
o
f
p
ro
te
in

st
ru
ct
u
re

cl
as
si
fi
ca
ti
o
n
s.

h
tt
p
:/
/b
io
in
f.
cs
.u
cl
.a
c.
u
k
/s
o
ft
w
ar
e.
h
tm

l

S
er
v
ic
es

fr
o
m

Z
h
o
u
L
ab
o
ra
to
ry

T
o
o
ls
fr
o
m

th
e
Z
h
o
u
la
b
o
ra
to
ry

in
cl
u
d
in
g
p
re
d
ic
to
rs

o
f
tr
an
sm

em
b
ra
n
e

to
p
o
lo
g
y
(T
H
U
M
B
U
P
,
U
M
D
H
M
M
-T
M
H
P
,
T
U
P
S
);
p
re
d
ic
ti
o
n
/a
n
al
y
si
s

to
o
ls
fo
r
te
rt
ia
ry

st
ru
ct
u
re

(S
P
A
R
K
S
2
,
S
P
3
);
an
d
,
p
re
d
ic
ti
o
n
/a
n
al
y
si
s

to
o
ls
fo
r
in
te
ra
ct
io
n
s
(D

M
O
N
O
M
E
R
,
D
L
O
O
P
,
D
M
U
T
A
N
T
,

D
C
O
M
P
L
E
X
,
D
D
N
A
,
T
C
D
,
D
O
G
M
A
).

h
tt
p
:/
/t
h
eo
ry
.m

ed
.b
u
ff
al
o
.e
d
u
/

S
it
eE

n
g
in
e

S
it
eE

n
g
in
e
is
a
se
rv
er

th
at

se
ar
ch
es

p
ro
te
in

st
ru
ct
u
re
s
fo
r
re
g
io
n
s
th
at

ca
n

p
o
te
n
ti
al
ly
fu
n
ct
io
n
as

b
in
d
in
g
si
te
s
b
y
sc
an
n
in
g
fo
r
re
g
io
n
s
o
n
th
e
su
rf
ac
e

o
f
o
n
e
p
ro
te
in
st
ru
ct
u
re

th
at
re
se
m
b
le
a
sp
ec
if
ic
b
in
d
in
g
si
te
o
n
th
e
o
th
er
.

h
tt
p
:/
/b
io
in
fo
3
d
.c
s.
ta
u
.a
c.
il
/S
it
eE

n
g
in
e/

S
P
A
C
E

S
P
A
C
E
(S
tr
u
ct
u
re
P
re
d
ic
ti
o
n
an
d
A
n
al
y
si
s
b
as
ed

o
n
C
o
m
p
le
m
en
ta
ri
ty

w
it
h

E
n
v
ir
o
n
m
en
t)
is
a
su
it
e
o
f
to
o
ls
fo
r
p
re
d
ic
ti
n
g
an
d
an
al
y
zi
n
g
st
ru
ct
u
re
s
o
f

b
io
m
o
le
cu
le
s
an
d
th
ei
r
co
m
p
le
x
es
.

h
tt
p
:/
/l
ig
in
.w
ei
zm

an
n
.a
c.
il
/s
p
ac
e/

S
ri
d
e

S
ri
d
e
is
a
to
o
l
fo
r
id
en
ti
fy
in
g
th
e
st
ab
il
iz
in
g
re
si
d
u
es

in
p
ro
te
in

st
ru
ct
u
re
.

h
tt
p
:/
/s
ri
d
e.
en
zi
m
.h
u
/

S
y
m
m
D
o
ck

S
y
m
m
D
o
ck

is
a
se
rv
er

fo
r
p
re
d
ic
ti
o
n
o
f
co
m
p
le
x
es

w
it
h
cy
cl
ic
al
sy
m
m
et
ry

b
y
g
eo
m
et
ry
-b
as
ed

m
o
le
cu
la
r
d
o
ck
in
g
.

h
tt
p
:/
/b
io
in
fo
3
d
.c
s.
ta
u
.a
c.
il
/S
y
m
m
D
o
ck
/

3
D

S
tr
u
ct
u
re

re
tr
ie
v
al
,
v
ie
w
in
g

A
IS
M
IG

A
IS
M
IG

(A
n
In
te
ra
ct
iv
e
S
er
v
er
-s
id
e
M
o
le
cu
le

Im
ag
e
G
en
er
at
o
r)
is
a
to
o
l

fo
r
g
en
er
at
in
g
an
d
v
is
u
al
iz
in
g
h
ig
h
re
so
lu
ti
o
n
3
D

im
ag
es

fr
o
m

P
D
B

st
ru
ct
u
re

fi
le
s.

h
tt
p
:/
/w
w
w
.d
k
fz
-h
ei
d
el
b
er
g
.d
e/
sp
ec
/a
is
m
ig

M
IN

E
R

M
IN

E
R
is
a
to
o
l
fo
r
th
e
id
en
ti
fi
ca
ti
o
n
an
d
v
is
u
al
iz
at
io
n
o
f
p
h
y
lo
g
en
et
ic

m
o
ti
fs

(r
eg
io
n
s
w
it
h
in

a
m
u
lt
ip
le

se
q
u
en
ce

al
ig
n
m
en
t
(M

S
A
)
th
at

co
n
se
rv
e
th
e
o
v
er
al
l
p
h
y
lo
g
en
y
o
f
th
e
co
m
p
le
te

fa
m
il
y
).

h
tt
p
:/
/w
w
w
.p
m
ap
.c
su
p
o
m
o
n
a.
ed
u
/M

IN
E
R
/

M
o
v
ie
M
ak
er

M
o
v
ie
M
ak
er

is
a
w
eb

se
rv
er

th
at

ac
ce
p
ts
P
D
B
fi
le
s
o
r
P
D
B
ac
ce
ss
io
n

n
u
m
b
er
s
as

in
p
u
t
an
d
al
lo
w
s
sh
o
rt
(�

1
0
s)

d
o
w
n
lo
ad
ab
le

m
o
v
ie
s
to

b
e

g
en
er
at
ed

o
f
p
ro
te
in

m
o
ti
o
n
s
an
d
in
te
ra
ct
io
n
s.

h
tt
p
:/
/w
is
h
ar
t.
b
io
lo
g
y
.u
al
b
er
ta
.c
a/
m
o
v
ie
m
ak
er
/

M
R
S

M
R
S
is
a
b
io
lo
g
ic
al
d
at
a
re
tr
ie
v
al
sy
st
em

th
at
ca
n
b
e
ac
ce
ss
ed

o
v
er
th
e
w
eb
,

o
r
in
st
al
le
d
an
d
u
se
d
lo
ca
ll
y
.
M
R
S
in
d
ex
es

se
v
er
al

fl
at
-f
il
e
d
at
a
se
ts
fo
r

se
ar
ch
in
g
,
in
cl
u
d
in
g
E
M
B
L
n
u
cl
eo
ti
d
e,

U
n
iP
ro
t,
P
D
B
an
d
K
E
G
G
.

S
ea
rc
h
es

ca
n
b
e
p
er
fo
rm

ed
g
lo
b
al
ly
,
o
r
o
n
o
n
e
o
r
m
o
re

fl
at
fi
le
fi
el
d
s
p
er

d
at
a
se
t.

h
tt
p
:/
/m

rs
.c
m
b
i.
ru
.n
l/

P
P
G

T
h
e
P
ro
te
in

P
ic
tu
re

G
en
er
at
o
r
(P
P
G
)
is
a
to
o
l
fo
r
m
ak
in
g
p
ic
tu
re
s
(a
n
d

an
im

at
io
n
s)

o
f
p
ro
te
in

st
ru
ct
u
re
s
fr
o
m

P
D
B
fi
le
s.

h
tt
p
:/
/b
io
se
rv
.r
p
b
s.
ju
ss
ie
u
.f
r/
cg
i-
b
in
/P
P
G

R
P
B
S

R
es
so
u
rc
e
P
ar
is
ie
n
n
e
en

B
io
in
fo
rm

at
iq
u
e
S
tr
u
ct
u
ra
le
(R
P
B
S
)
is
a
st
ru
ct
u
ra
l

b
io
in
fo
rm

at
ic
s
re
so
u
rc
e
w
it
h
se
v
er
al
ty
p
es

o
f
sp
ec
if
ic
se
rv
ic
es

in
cl
u
d
in
g

to
o
ls
fo
r
se
ar
ch
in
g
se
q
u
en
ce

(A
U
T
O
M
A
T
)
an
d
st
ru
ct
u
re

(Y
A
K
U
S
A
)

d
at
ab
as
es

an
d
fo
r
h
o
m
o
lo
g
y
m
o
d
el
li
n
g
(W

L
O
O
P
).

h
tt
p
:/
/b
io
se
rv
.r
p
b
s.
ju
ss
ie
u
.f
r/

B
io
ch
em

ic
al

fe
at
u
re
s

B
io
v
er
se

B
io
v
er
se

is
a
sy
st
em

th
at

u
se
s
co
m
p
u
ta
ti
o
n
al

te
ch
n
iq
u
es

to
fa
ci
li
ta
te

ex
p
lo
ri
n
g
th
e
re
la
ti
o
n
sh
ip
s
b
et
w
ee
n
m
o
le
cu
la
r,
g
en
o
m
ic
,
p
ro
te
o
m
ic
,

sy
st
em

s
an
d
o
rg
an
is
m
al

in
fo
rm

at
io
n
.

h
tt
p
:/
/b
io
v
er
se
.c
o
m
p
b
io
.w
as
h
in
g
to
n
.e
d
u
/

C
B
S
D
A
S
p
ro
te
in

v
ie
w
er

T
h
e
C
B
S
D
A
S
p
ro
te
in
v
ie
w
er
u
se
s
th
e
d
is
tr
ib
u
te
d
an
n
o
ta
ti
o
n
sy
st
em

(D
A
S
)

to
in
te
g
ra
te

an
d
p
re
se
n
t
an
n
o
ta
ti
o
n
d
at
a
fr
o
m

m
u
lt
ip
le

so
u
rc
es

fo
r
a

p
ro
te
in

se
q
u
en
ce
.

h
tt
p
:/
/w
w
w
.c
b
s.
d
tu
.d
k
/c
g
i-
b
in
/d
as

D
ia
m
o
n
d
S
T
IN

G
D
ia
m
o
n
d
S
T
IN

G
is
a
su
it
e
o
f
to
o
ls
fo
r
th
e
an
al
y
si
s
o
f
p
ro
te
in

se
q
u
en
ce
,

st
ru
ct
u
re
,
st
ab
il
it
y
an
d
fu
n
ct
io
n
—
an
d
th
e
re
la
ti
o
n
sh
ip

b
et
w
ee
n
th
em

.
h
tt
p
:/
/t
ra
n
to
r.
b
io
c.
co
lu
m
b
ia
.e
d
u
/S
M
S
/

D
iA
N
N
A

D
iA
N
N
A

(D
iA
m
in
o
ac
id

N
eu
ra
l
N
et
w
o
rk

A
p
p
li
ca
ti
o
n
)
in
cl
u
d
es

to
o
ls
fo
r

cy
st
ei
n
e
st
at
e
an
d
d
is
u
lf
id
e
B
o
n
d
p
ar
tn
er

p
re
d
ic
ti
o
n

h
tt
p
:/
/c
la
v
iu
s.
b
c.
ed
u
/~
cl
o
te
la
b
/D
iA
N
N
A
/

Nucleic Acids Research, 2005, Vol. 33, Web Server issue W15

http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://


T
a
b
le

1
.
C
on

ti
nu

ed

N
am

e
D
es
cr
ip
ti
o
n

U
R
L
a

H
++

H
++

is
a
to
o
l
fo
r
th
e
p
re
d
ic
ti
o
n
o
f
p
ro
to
n
at
io
n
st
at
es

an
d
p
K
o
f
io
n
iz
ab
le

g
ro
u
p
s
in

m
ac
ro
m
o
le
cu
la
r
st
ru
ct
u
re
s.

h
tt
p
:/
/b
io
p
h
y
si
cs
.c
s.
v
t.
ed
u
/H
++

P
C
E

P
C
E
(P
ro
te
in

C
o
n
ti
n
u
u
m

E
le
ct
ro
st
at
ic
s)

is
an

in
te
rf
ac
e
to

el
ec
tr
o
st
at
ic

p
o
te
n
ti
al
s
an
d
p
K
a
ca
lc
u
la
ti
o
n
s
u
si
n
g
th
e
M
E
A
D

p
ac
k
ag
e.

h
tt
p
:/
/b
io
se
rv
.r
p
b
s.
ju
ss
ie
u
.f
r/
H
el
p
/P
C
E
.h
tm

l

R
P
B
S

R
es
so
u
rc
e
P
ar
is
ie
n
n
e
en

B
io
in
fo
rm

at
iq
u
e
S
tr
u
ct
u
ra
le
(R
P
B
S
)
is
a
st
ru
ct
u
ra
l

b
io
in
fo
rm

at
ic
s
re
so
u
rc
e
w
it
h
se
v
er
al
ty
p
es

o
f
sp
ec
if
ic
se
rv
ic
es

in
cl
u
d
in
g

to
o
ls
fo
r
se
ar
ch
in
g
se
q
u
en
ce

(A
U
T
O
M
A
T
)
an
d
st
ru
ct
u
re

(Y
A
K
U
S
A
)

d
at
ab
as
es

an
d
fo
r
h
o
m
o
lo
g
y
m
o
d
el
li
n
g
(W

L
O
O
P
).

h
tt
p
:/
/b
io
se
rv
.r
p
b
s.
ju
ss
ie
u
.f
r/

W
eb
P
ro
A
n
al
y
st

W
eb
P
ro
A
n
al
y
st
is
a
to
o
l
fo
r
se
ar
ch
in
g
fo
r
re
si
d
u
es

w
h
o
se

su
b
st
it
u
ti
o
n
s
ar
e

co
rr
el
at
ed

w
it
h
v
ar
ia
ti
o
n
s
in

p
ro
te
in

ac
ti
v
it
y
.
K
ey

p
h
y
si
co
ch
em

ic
al

ch
ar
ac
te
ri
st
ic
s
o
f
th
es
e
si
te
s
ca
n
b
e
ca
lc
u
la
te
d
.

h
tt
p
:/
/w
w
w
.m

g
s.
b
io
n
et
.n
sc
.r
u
/m

g
s/
p
ro
g
ra
m
s/
p
an
al
y
st
/

D
o
m
ai
n
s
an
d
m
o
ti
fs

C
B
S
D
A
S

p
ro
te
in

v
ie
w
er

T
h
e
C
B
S
D
A
S
p
ro
te
in
v
ie
w
er
u
se
s
th
e
d
is
tr
ib
u
te
d
an
n
o
ta
ti
o
n
sy
st
em

(D
A
S
)

to
in
te
g
ra
te

an
d
p
re
se
n
t
an
n
o
ta
ti
o
n
d
at
a
fr
o
m

m
u
lt
ip
le

so
u
rc
es

fo
r
a

p
ro
te
in

se
q
u
en
ce
.

h
tt
p
:/
/w
w
w
.c
b
s.
d
tu
.d
k
/c
g
i-
b
in
/d
as

C
E
P

C
E
P
(C
o
n
fo
rm

at
io
n
al

E
p
it
o
p
e
P
re
d
ic
ti
o
n
)
is
a
se
rv
er

fo
r
th
e
p
re
d
ic
ti
o
n
o
f

p
ro
b
ab
le

an
ti
b
o
d
y
b
in
d
in
g
si
te
s
o
f
p
ro
te
in

an
ti
g
en
s.

h
tt
p
:/
/b
io
in
fo
.e
rn
et
.i
n
/c
ep
.h
tm

D
IA

L
D
IA

L
(D

o
m
ai
n
Id
en
ti
fi
ca
ti
o
n
A
lg
o
ri
th
m
)
is
a
w
eb

se
rv
er

fo
r
th
e
au
to
m
at
ic

id
en
ti
fi
ca
ti
o
n
o
f
st
ru
ct
u
ra
l
d
o
m
ai
n
s
g
iv
en

th
e
th
re
e-
d
im

en
si
o
n
al

co
o
rd
in
at
es

o
f
a
p
ro
te
in
.

h
tt
p
:/
/c
ap
s.
n
cb
s.
re
s.
in
/D
IA

L
/h
o
m
e.
h
tm

l

E
B
I
T
o
o
ls

E
B
I
T
o
o
ls
is
a
p
ro
je
ct

th
at

ai
m
s
to

p
ro
v
id
e
p
ro
g
ra
m
m
at
ic

ac
ce
ss

to
th
e

v
ar
io
u
s
d
at
ab
as
es

an
d
re
tr
ie
v
al

an
d
an
al
y
si
s
se
rv
ic
es

E
B
I
p
ro
v
id
es

th
ro
u
g
h
S
im

p
le

O
b
je
ct

A
cc
es
s
P
ro
to
co
l
(S
O
A
P
)
an
d
o
th
er

re
la
te
d
w
eb

se
rv
ic
e
te
ch
n
o
lo
g
ie
s.

h
tt
p
:/
/w
w
w
.e
b
i.
ac
.u
k
/T
o
o
ls
/w
eb
se
rv
ic
es
/

F
F
—

F
ra
g
m
en
t

F
in
d
er

F
F
(F
ra
g
m
en
t
F
in
d
er
)
ta
k
es

a
P
D
B
ID

,
a
st
ru
ct
u
re

co
o
rd
in
at
e
fi
le
o
r
a
li
st
o
f

p
h
i
an
d
p
si
an
g
le
s
as

in
p
u
t
an
d
se
ar
ch
es

fo
r
m
at
ch
es

to
a
sp
ec
if
ie
d

st
ru
ct
u
ra
l
fr
ag
m
en
t.
U
se
rs

ca
n
ta
il
o
r
th
e
se
ar
ch

b
as
ed

o
n
se
q
u
en
ce

si
m
il
ar
it
y
an
d
v
ar
y
th
e
d
at
as
et

se
ar
ch
ed

ag
ai
n
st
.

h
tt
p
:/
/c
lu
st
er
.p
h
y
si
cs
.i
is
c.
er
n
et
.i
n
/f
f/

F
F
A
S
0
3

T
h
e
F
o
ld

&
F
u
n
ct
io
n
A
ss
ig
n
m
en
t
S
y
st
em

(F
F
A
S
0
3
)
ta
k
es

an
am

in
o
-a
ci
d

se
q
u
en
ce

as
in
p
u
t
an
d
g
en
er
at
es

a
p
ro
fi
le

w
h
ic
h
is
co
m
p
ar
ed

to
se
v
er
al

se
ts
o
f
se
q
u
en
ce

p
ro
fi
le
s
in
cl
u
d
in
g
S
C
O
P
an
d
P
F
A
M
.

h
tt
p
:/
/f
fa
s.
b
u
rn
h
am

.o
rg
/

G
P
S

U
si
n
g
d
at
as
et
s
o
f
k
n
o
w
n
p
h
o
sp
h
o
ry
la
ti
o
n
si
te
s,
th
e
G
ro
u
p
b
as
ed

P
h
o
sp
h
o
ry
la
ti
o
n
S
co
ri
n
g
m
et
h
o
d
(G

P
S
)
al
lo
w
s
th
e
p
re
d
ic
ti
o
n
o
f
k
in
as
e-

sp
ec
if
ic

p
h
o
sp
h
o
ry
la
ti
o
n
si
te
s
fr
o
m

p
ri
m
ar
y
p
ro
te
in

se
q
u
en
ce
s.

h
tt
p
:/
/9
7
3
-p
ro
te
in
w
eb
.u
st
c.
ed
u
.c
n
/g
p
s/
g
p
s_
w
eb
/p
re
d
ic
t.
p
h
p

G
ra
B
C
as

G
ra
B
C
as

is
a
to
o
l
fo
r
p
re
d
ic
ti
n
g
g
ra
n
zy
m
e
B
an
d
ca
sp
as
e
cl
ea
v
ag
e
si
te
s.

h
tt
p
:/
/w
w
w
al
t.
m
ed
-r
z.
u
n
ik
li
n
ik
-s
aa
rl
an
d
.d
e/
m
ed
_
fa
k
/h
u
m
an
g
en
et
ik
/

so
ft
w
ar
e/
in
d
ex
.h
tm

l
In
te
rP
ro
S
ca
n

In
te
rP
ro
S
ca
n
al
lo
w
s
y
o
u
to

q
u
er
y
u
si
n
g
d
if
fe
re
n
t
p
ro
te
in

si
g
n
at
u
re

re
co
g
n
it
io
n
m
et
h
o
d
s
to

lo
o
k
u
p
In
te
rP
ro

an
n
o
ta
ti
o
n
s
fo
r
y
o
u
r
se
q
u
en
ce
.

h
tt
p
:/
/w
w
w
.e
b
i.
ac
.u
k
/I
n
te
rP
ro
S
ca
n
/

K
in
as
eP
h
o
s

K
in
as
eP
h
o
s
is
a
to
o
l
fo
r
id
en
ti
fy
in
g
k
in
as
e-
sp
ec
if
ic
p
h
o
sp
h
o
ry
la
ti
o
n
si
te
s
in

p
ro
te
in

se
q
u
en
ce
s.

h
tt
p
:/
/k
in
as
ep
h
o
s.
m
b
c.
n
ct
u
.e
d
u
.t
w
/

M
U
L
T
IP
R
E
D

M
U
L
T
IP
R
E
D

is
a
to
o
l
fo
r
m
ap
p
in
g
T
-c
el
l
ep
it
o
p
es

b
y
p
re
d
ic
ti
o
n
p
ep
ti
d
es

th
at

b
in
d
to

h
u
m
an

le
u
k
o
cy
te

an
ti
g
en

(H
L
A
)
cl
as
s
I
A
2
,
A
3
an
d
cl
as
s
II

D
R
su
p
er
ty
p
es
.

h
tt
p
:/
/a
n
ti
g
en
.i
2
r.
a-
st
ar
.e
d
u
.s
g
/m

u
lt
ip
re
d
/

O
n
e-
B
lo
ck

C
Y
R
C
A

O
n
e-
B
lo
ck

C
Y
R
C
A

is
a
p
ro
g
ra
m

fo
r
id
en
ti
fy
in
g
b
lo
ck
s
(l
o
ca
l
u
n
g
ap
p
ed

p
ro
fi
le
s
o
f
th
e
m
o
st
co
n
se
rv
ed

re
g
io
n
s
o
f
p
ro
te
in
fa
m
il
ie
s
an
d
d
o
m
ai
n
s)
in

a
m
u
lt
ip
le
se
q
u
en
ce

al
ig
n
m
en
t
b
as
ed

o
n
th
e
L
A
M
A
an
d
C
Y
R
C
A
b
lo
ck
-

to
-b
lo
ck

al
ig
n
m
en
t
m
et
h
o
d
s.

h
tt
p
:/
/b
io
in
fo
rm

at
ic
s.
w
ei
zm

an
n
.a
c.
il
/~
m
il
an
a/
O
n
eC

Y
R
C
A
/

P
at
M
at
ch

P
at
M
at
ch

is
a
p
at
te
rn

m
at
ch
in
g
to
o
l
th
at

al
lo
w
s
y
o
u
to

se
ar
ch

fo
r
sh
o
rt

(<
2
0
re
si
d
u
es
)
n
u
cl
eo
ti
d
e
o
r
p
ep
ti
d
e
se
q
u
en
ce
s
an
d
ca
n
ac
co
m
o
d
at
e

am
b
ig
u
o
u
s/
d
eg
en
er
at
e
p
at
te
rn
s.

h
tt
p
:/
/w
w
w
.a
ra
b
id
o
p
si
s.
o
rg
/c
g
i-
b
in
/p
at
m
at
ch
/n
p
h
-p
at
m
at
ch
.p
l

p
d
b
F
u
n

p
d
b
F
u
n
al
lo
w
s
th
e
u
se
r
to

se
ar
ch

th
e
P
D
B
as

a
d
at
ab
as
e
o
f
an
n
o
ta
te
d

re
si
d
u
es
.
O
n
e
ca
n
li
m
it
th
e
se
ar
ch

b
y
an
n
o
ta
ti
o
n
s
su
ch

as
d
o
m
ai
n
s,

b
in
d
in
g
si
te
s,
ac
ti
v
e
si
te
s,
so
lv
en
t
ex
p
o
su
re

an
d
re
si
d
u
e
ty
p
e.

h
tt
p
:/
/p
d
b
fu
n
.u
n
ir
o
m
a2
.i
t/

W16 Nucleic Acids Research, 2005, Vol. 33, Web Server issue

http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://


T
a
b
le

1
.
C
on
ti
nu

ed

N
am

e
D
es
cr
ip
ti
o
n

U
R
L
a

P
h
y
lo
D
o
m
e

P
h
y
lo
D
o
m
e
is
a
to
o
l
w
it
h
w
h
ic
h
y
o
u
ca
n
v
is
u
al
iz
e
an
d
an
al
y
ze

th
e

p
h
y
lo
g
en
et
ic

d
is
tr
ib
u
ti
o
n
o
f
o
n
e
o
r
m
o
re

eu
k
ar
y
o
ti
c
d
o
m
ai
n
s.

h
tt
p
:/
/m

en
d
el
.i
m
p
.u
n
iv
ie
.a
c.
at
/P
h
y
lo
D
o
m
e/

P
re
d
B
A
L
B
/c

P
re
d
B
A
L
B
/c
is
a
to
o
lt
h
at
w
il
lp
re
d
ic
tM

H
C
b
in
d
in
g
p
ep
ti
d
es

in
y
o
u
r
p
ro
te
in

se
q
u
en
ce

o
f
in
te
re
st
fo
r
th
e
H
2
d
h
ap
lo
ty
p
e
o
f
th
e
B
A
L
B
/c

m
o
u
se
.

h
tt
p
:/
/a
n
ti
g
en
.i
2
r.
a-
st
ar
.e
d
u
.s
g
/p
re
d
B
al
b
c/

P
R
O
D
O
C

P
R
O
D
O
C
is
a
re
p
o
si
to
ry

o
f
d
o
m
ai
n
as
si
g
n
m
en
ts
fr
o
m

P
fa
m

fo
r
p
ro
te
in
s

en
co
d
ed

in
d
if
fe
re
n
t
co
m
p
le
te

g
en
o
m
es

an
d
a
to
o
l
fo
r
q
u
er
y
in
g
th
is

in
fo
rm

at
io
n
.

h
tt
p
:/
/h
o
d
g
k
in
.m

b
u
.i
is
c.
er
n
et
.i
n
/~
p
ro
d
o
c/

P
ro
F
u
n
c

P
ro
F
u
n
c
ta
k
es

a
P
D
B
-f
o
rm

at
st
ru
ct
u
re

as
in
p
u
t
an
d
p
re
d
ic
ts
th
e
li
k
el
y

fu
n
ct
io
n
o
f
th
e
p
ro
te
in

b
as
ed

o
n
v
ar
io
u
s
se
q
u
en
ce

an
d
st
ru
ct
u
ra
l
an
al
y
si
s

m
et
h
o
d
s.

h
tt
p
:/
/w
w
w
.e
b
i.
ac
.u
k
/t
h
o
rn
to
n
-s
rv
/d
at
ab
as
es
/P
ro
F
u
n
c/

P
ro
T
eu
s

P
ro
T
eu
s
(P
ro
te
in
T
er
m
in
u
s)
is
an

ar
ch
iv
e
o
f
fu
n
ct
io
n
al
si
g
n
at
u
re
s
in
p
ro
te
in

te
rm

in
i

h
tt
p
:/
/w
w
w
.p
ro
te
u
s.
cs
.h
u
ji
.a
c.
il
/i
n
d
ex
.p
h
p

Q
u
as
iM

o
ti
F
in
d
er

Q
u
as
iM

o
ti
F
in
d
er

u
se
s
p
h
y
si
co
ch
em

ic
al

si
m
il
ar
it
y
to

P
R
O
S
IT
E
m
o
ti
fs

an
d

ev
o
lu
ti
o
n
ar
y
co
n
se
rv
at
io
n
to

p
re
d
ic
t
se
q
u
en
ce

lo
ca
ti
o
n
s
w
it
h
p
o
ss
ib
le

fu
n
ct
io
n
(p
se
u
d
o
-m

o
ti
fs
).

h
tt
p
:/
/q
u
as
im

o
ti
fi
n
d
er
.t
au
.a
c.
il
/

S
C
A
N
M
O
T

S
C
A
N
M
O
T
is
a
se
q
u
en
ce

si
m
il
ar
it
y
se
ar
ch
in
g
to
o
l
th
at
ad
d
s
th
e
ad
d
it
io
n
al

co
n
st
ra
in
ts
o
f
si
m
u
lt
an
eo
u
s
m
at
ch
in
g
o
f
m
u
lt
ip
le

m
o
ti
fs
.

h
tt
p
:/
/w
w
w
.n
cb
s.
re
s.
in
/~
fa
cu
lt
y
/m

in
i/
sc
an
m
o
t/
sc
an
m
o
t.
h
tm

l

S
co
o
b
y
-d
o
m
ai
n

S
co
o
b
y
-d
o
m
ai
n
(s
eq
u
en
ce

h
y
d
ro
p
h
o
b
ic
it
y
p
re
d
ic
ts
d
o
m
ai
n
s)
is
a
m
et
h
o
d
to

id
en
ti
fy

g
lo
b
u
la
r
d
o
m
ai
n
s
in

p
ro
te
in

se
q
u
en
ce
,
b
as
ed

o
n
th
e
o
b
se
rv
ed

le
n
g
th
s
an
d
h
y
d
ro
p
h
o
b
ic
it
ie
s
o
f
d
o
m
ai
n
s
fr
o
m

p
ro
te
in
s
w
it
h
k
n
o
w
n

te
rt
ia
ry

st
ru
ct
u
re
.

h
tt
p
:/
/i
b
iv
u
.c
s.
v
u
.n
l/
p
ro
g
ra
m
s/
sc
o
o
b
y
w
w
w
/

S
C
R
A
T
C
H

S
C
R
A
T
C
H

is
a
su
it
e
o
f
p
ro
te
in

st
ru
ct
u
re

so
ft
w
ar
e
an
d
se
rv
er
s
fo
r
th
e

p
re
d
ic
ti
o
n
o
f
se
co
n
d
ar
y
st
ru
ct
u
re
,
so
lv
en
t
ac
ce
ss
ib
il
it
y
,
d
is
u
lp
h
id
e

b
ri
d
g
es
,
st
ab
il
it
y
ef
fe
ct
s
o
f
si
n
g
le

am
in
o
ac
id

m
u
ta
ti
o
n
s,
d
is
o
rd
er
ed

re
g
io
n
s,
d
o
m
ai
n
s,
b
et
a-
re
si
d
u
e
an
d
b
et
a-
st
ra
n
d
p
ai
ri
n
g
s,
am

in
o
ac
id

co
n
ta
ct

m
ap
s,
an
d
te
rt
ia
ry

st
ru
ct
u
re
.

h
tt
p
:/
/w
w
w
.i
g
b
.u
ci
.e
d
u
/s
er
v
er
s/
p
ss
s.
h
tm

l

S
E
A
R
C
H
G
T
r

S
E
A
R
C
H
G
T
r
is
a
to
o
l
fo
r
th
e
an
al
y
si
s
o
f
g
ly
co
sy
lt
ra
n
sf
er
as
es

(G
T
rs
)
th
at

al
lo
w
s
y
o
u
to

co
m
p
ar
e
a
q
u
er
y
se
q
u
en
ce

w
it
h
th
e
se
q
u
en
ce
s
o
f

ch
ar
ac
te
ri
ze
d
G
T
rs
.

h
tt
p
:/
/w
w
w
.n
ii
.r
es
.i
n
/s
ea
rc
h
g
tr
.h
tm

l

S
er
v
er
s
at

U
n
iv
er
si
ty

C
o
ll
eg
e
L
o
n
d
o
n

A
su
it
e
o
f
to
o
ls
th
at

in
cl
u
d
es
:
P
S
IP
R
E
D
,
a
p
ro
te
in

st
ru
ct
u
re

p
re
d
ic
ti
o
n

se
rv
er
;
G
en
T
H
R
E
A
D
E
R
,
fo
r
g
en
o
m
ic

p
ro
te
in

fo
ld

re
co
g
n
it
io
n
;

M
E
M
S
A
T
2
,
fo
r
tr
an
sm

em
b
ra
n
e
p
ro
te
in

st
ru
ct
u
re

p
re
d
ic
ti
o
n
;
G
T
D
,
th
e

g
en
o
m
ic
th
re
ad
in
g
d
at
ab
as
e;
D
IS
O
P
R
E
D
,
a
d
y
n
am

ic
d
is
o
rd
er

p
re
d
ic
ti
o
n

se
rv
er
;
D
o
m
P
re
d
,
a
d
o
m
ai
n
p
re
d
ic
ti
o
n
se
rv
er
;
an
d
C
O
P
S
,
fo
r
th
e

co
m
p
ar
is
o
n
o
f
p
ro
te
in

st
ru
ct
u
re

cl
as
si
fi
ca
ti
o
n
s.

h
tt
p
:/
/b
io
in
f.
cs
.u
cl
.a
c.
u
k
/s
o
ft
w
ar
e.
h
tm

l

F
u
n
ct
io
n

B
io
v
er
se

B
io
v
er
se

is
a
sy
st
em

th
at

u
se
s
co
m
p
u
ta
ti
o
n
al

te
ch
n
iq
u
es

to
fa
ci
li
ta
te

ex
p
lo
ri
n
g
th
e
re
la
ti
o
n
sh
ip
s
b
et
w
ee
n
m
o
le
cu
la
r,
g
en
o
m
ic
,
p
ro
te
o
m
ic
,

sy
st
em

s
an
d
o
rg
an
is
m
al

in
fo
rm

at
io
n
.

h
tt
p
:/
/b
io
v
er
se
.c
o
m
p
b
io
.w
as
h
in
g
to
n
.e
d
u
/

C
B
S
D
A
S
p
ro
te
in

v
ie
w
er

T
h
e
C
B
S
D
A
S
p
ro
te
in
v
ie
w
er
u
se
s
th
e
d
is
tr
ib
u
te
d
an
n
o
ta
ti
o
n
sy
st
em

(D
A
S
)

to
in
te
g
ra
te

an
d
p
re
se
n
t
an
n
o
ta
ti
o
n
d
at
a
fr
o
m

m
u
lt
ip
le

so
u
rc
es

fo
r
a

p
ro
te
in

se
q
u
en
ce
.

h
tt
p
:/
/w
w
w
.c
b
s.
d
tu
.d
k
/c
g
i-
b
in
/d
as

D
ia
m
o
n
d
S
T
IN

G
D
ia
m
o
n
d
S
T
IN

G
is
a
su
it
e
o
f
to
o
ls
fo
r
th
e
an
al
y
si
s
o
f
p
ro
te
in

se
q
u
en
ce
,

st
ru
ct
u
re
,
st
ab
il
it
y
an
d
fu
n
ct
io
n
—
an
d
th
e
re
la
ti
o
n
sh
ip

b
et
w
ee
n
th
em

.
h
tt
p
:/
/t
ra
n
to
r.
b
io
c.
co
lu
m
b
ia
.e
d
u
/S
M
S
/

G
P
C
R
sc
la
ss

G
P
C
R
sc
la
ss

is
a
to
o
l
fo
r
p
re
d
ic
ti
n
g
am

in
e-
b
in
d
in
g
re
ce
p
to
rs

b
as
ed

o
n
a

p
ro
te
in

se
q
u
en
ce

p
ro
v
id
ed

b
y
th
e
u
se
r.

h
tt
p
:/
/w
w
w
.i
m
te
ch
.r
es
.i
n
/r
ag
h
av
a/
g
p
cr
sc
la
ss
/

G
R
IF
F
IN

G
R
IF
F
IN

(G
-p
ro
te
in
-R
ec
ep
to
r
In
te
ra
ct
in
g
F
ea
tu
re

F
in
d
in
g
IN

st
ru
m
en
t)

u
se
s
a
su
p
p
o
rt
v
ec
to
r
m
ac
h
in
e
an
d
h
id
d
en

m
ar
k
o
v
m
o
d
el

to
p
re
d
ic
t

G
-p
ro
te
in
co
u
p
le
d
re
ce
p
to
rs
(G

P
C
R
s)
an
d
G
-p
ro
te
in
co
u
p
li
n
g
se
le
ct
iv
it
y
.

h
tt
p
:/
/g
ri
ff
in
.c
b
rc
.j
p
/

M
E
D
o
ck

M
E
D
o
ck

(M
ax
im

u
m
-E
n
tr
o
p
y
b
as
ed

D
o
ck
in
g
)
is
a
to
o
l
fo
r
p
re
d
ic
ti
n
g
li
g
an
d

b
in
d
in
g
si
te
s.

h
tt
p
:/
/m

ed
o
ck
.c
si
e.
n
tu
.e
d
u
.t
w
/

M
IN

E
R

M
IN

E
R
is
a
to
o
l
fo
r
th
e
id
en
ti
fi
ca
ti
o
n
an
d
v
is
u
al
iz
at
io
n
o
f
p
h
y
lo
g
en
et
ic

m
o
ti
fs

(r
eg
io
n
s
w
it
h
in

a
m
u
lt
ip
le

se
q
u
en
ce

al
ig
n
m
en
t
(M

S
A
)
th
at

co
n
se
rv
e
th
e
o
v
er
al
l
p
h
y
lo
g
en
y
o
f
th
e
co
m
p
le
te

fa
m
il
y
).

h
tt
p
:/
/w
w
w
.p
m
ap
.c
su
p
o
m
o
n
a.
ed
u
/M

IN
E
R
/

Nucleic Acids Research, 2005, Vol. 33, Web Server issue W17

http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://


T
a
b
le

1
.
C
on

ti
nu

ed

N
am

e
D
es
cr
ip
ti
o
n

U
R
L
a

P
E
P
V
A
C

P
E
P
V
A
C
is
a
to
o
l
to

as
si
st
in

th
e
d
ev
el
o
p
m
en
t
o
f
m
u
lt
i-
ep
it
o
p
e
v
ac
ci
n
es
.
It

is
o
p
ti
m
iz
ed

fo
r
th
is
ta
sk

b
y
p
re
d
ic
ti
n
g
p
ep
ti
d
es

w
it
h
th
e
ab
il
it
y
to
b
in
d
to

se
v
er
al

h
u
m
an

le
u
k
o
cy
te

an
ti
g
en
s
th
at

h
av
e
si
m
il
ar

p
ep
ti
d
e
b
in
d
in
g

sp
ec
if
ic
it
y
.

h
tt
p
:/
/i
m
m
u
n
ax
.d
fc
i.
h
ar
v
ar
d
.e
d
u
/P
E
P
V
A
C
/

P
ro
F
u
n
c

P
ro
F
u
n
c
ta
k
es

a
P
D
B
-f
o
rm

at
st
ru
ct
u
re

as
in
p
u
t
an
d
p
re
d
ic
ts
th
e
li
k
el
y

fu
n
ct
io
n
o
f
th
e
p
ro
te
in

b
as
ed

o
n
v
ar
io
u
s
se
q
u
en
ce

an
d
st
ru
ct
u
ra
l
an
al
y
si
s

m
et
h
o
d
s.

h
tt
p
:/
/w
w
w
.e
b
i.
ac
.u
k
/t
h
o
rn
to
n
-s
rv
/d
at
ab
as
es
/P
ro
F
u
n
c/

P
ro
T
eu
s

P
ro
T
eu
s
(P
ro
te
in
T
er
m
in
u
s)
is
an

ar
ch
iv
e
o
f
fu
n
ct
io
n
al
si
g
n
at
u
re
s
in
p
ro
te
in

te
rm

in
i

h
tt
p
:/
/w
w
w
.p
ro
te
u
s.
cs
.h
u
ji
.a
c.
il
/i
n
d
ex
.p
h
p

In
te
ra
ct
io
n
s,
p
at
h
w
ay
s
an
d
en
zy
m
es

A
rr
ay
X
P
at
h

A
rr
ay
X
P
at
h
is
a
w
eb
-b
as
ed

se
rv
ic
e
fo
r
m
at
ch
in
g
m
ic
ro
ar
ra
y
g
en
e-

ex
p
re
ss
io
n
p
ro
fi
le
s
w
it
h
k
n
o
w
n
b
io
lo
g
ic
al
p
at
h
w
ay
s.
In
p
u
t
is
a
cl
u
st
er
ed

g
en
e-
ex
p
re
ss
io
n
p
ro
fi
le

in
a
ta
b
-d
el
im

it
ed

te
x
t
fo
rm

at
.
O
u
tp
u
t
in
cl
u
d
es

p
at
h
w
ay

d
ia
g
ra
m
s.

h
tt
p
:/
/w
w
w
.s
n
u
b
i.
o
rg
/s
o
ft
w
ar
e/
A
rr
ay
X
P
at
h
/

B
ab
el
o
m
ic
s

B
ab
el
o
m
ic
s
is
a
su
it
e
o
f
w
eb

to
o
ls
fo
r
th
e
fu
n
ct
io
n
al
an
n
o
ta
ti
o
n
an
d
an
al
y
si
s

o
f
g
ro
u
p
s
o
f
g
en
es

in
h
ig
h
th
ro
u
g
h
p
u
t
ex
p
er
im

en
ts
.
T
o
o
ls
in
cl
u
d
e:

F
at
iG
O
,
F
at
iW

is
e,

T
ra
n
sF
A
T
,
G
en
o
m
eG

O
an
d
T
M
T
.

h
tt
p
:/
/w
w
w
.b
ab
el
o
m
ic
s.
o
rg
/

G
en
eP
at
h

G
en
eP
at
h
is
a
to
o
l
fo
r
au
to
m
at
ed

co
n
st
ru
ct
io
n
o
f
g
en
et
ic

n
et
w
o
rk
s
an
d

p
ro
p
o
sa
l
o
f
g
en
et
ic

ex
p
er
im

en
ts
fr
o
m

m
u
ta
n
t
d
at
a.

h
tt
p
:/
/w
w
w
.g
en
ep
at
h
.o
rg
/g
en
ep
at
h
2

I2
I-
S
it
eE

n
g
in
e

In
te
rf
ac
e-
to
-I
n
te
rf
ac
e
(I
2
I)
-S
it
eE

n
g
in
e
co
m
p
ar
es

p
ai
rs
o
f
in
te
ra
ct
in
g
p
ro
te
in

b
in
d
in
g
si
te
s
b
y
re
co
g
n
iz
in
g
si
m
il
ar
it
y
o
f
p
h
y
si
co
-c
h
em

ic
al

p
ro
p
er
ti
es

an
d
sh
ap
es

in
th
e
p
ro
te
in
–
p
ro
te
in

in
te
rf
ac
es
.

h
tt
p
:/
/b
io
in
fo
3
d
.c
s.
ta
u
.a
c.
il
/I
2
I-
S
it
eE

n
g
in
e/

M
et
ab
o
li
c
P
at
h
F
in
d
in
g

T
h
e
M
et
ab
o
li
c
P
at
h
F
in
d
in
g
w
eb
si
te

ta
k
es

a
so
u
rc
e
an
d
a
ta
rg
et

m
et
ab
o
li
c

n
o
d
e
as

in
p
u
ta
n
d
fi
n
d
s
th
e
sh
o
rt
es
tp
at
h
b
et
w
ee
n
th
em

in
a
g
ra
p
h
b
as
ed

o
n

th
e
re
ac
ti
o
n
s
an
d
co
m
p
o
u
n
d
s
fr
o
m

th
e
K
E
G
G

L
IG

A
N
D

d
at
ab
as
e.

V
ar
io
u
s
ty
p
es

o
f
in
p
u
t
ca
n
b
e
p
ro
v
id
ed
,
in
cl
u
d
in
g
L
IG

A
N
D

d
at
ab
as
e

id
en
ti
fi
er
s
an
d
E
C
n
u
m
b
er
s.
T
h
e
w
eb

to
o
l
em

p
lo
y
s
tw
o
se
le
ct
ab
le

m
et
h
o
d
s
to

fi
lt
er

o
u
t
p
at
h
w
ay
s
g
o
in
g
th
ro
u
g
h
h
ig
h
ly

co
n
n
ec
te
d

co
m
p
o
u
n
d
s
su
ch

as
w
at
er
.

h
tt
p
:/
/w
w
w
.s
cm

b
b
.u
lb
.a
c.
b
e/
p
at
h
fi
n
d
in
g
/

P
at
ch
D
o
ck

P
at
ch
D
o
ck

is
an

al
g
o
ri
th
m

fo
r
m
o
le
cu
la
r
d
o
ck
in
g
.
T
h
e
in
p
u
t
is
tw
o

m
o
le
cu
le
s
o
f
an
y
ty
p
e:
p
ro
te
in
s,
D
N
A
,p
ep
ti
d
es
,d
ru
g
s.
T
h
e
o
u
tp
u
ti
s
a
li
st

o
f
p
o
te
n
ti
al

co
m
p
le
x
es

so
rt
ed

b
y
sh
ap
e
co
m
p
le
m
en
ta
ri
ty

cr
it
er
ia
.

h
tt
p
:/
/b
io
in
fo
3
d
.c
s.
ta
u
.a
c.
il
/P
at
ch
D
o
ck
/

P
at
h
w
ay

E
x
p
lo
re
r

P
at
h
w
ay

E
x
p
lo
re
r
is
a
to
o
l
fo
r
v
is
u
al
iz
in
g
h
ig
h
th
ro
u
g
h
p
u
t
ex
p
re
ss
io
n
d
at
a

si
m
u
lt
an
eo
u
sl
y
w
it
h
b
io
lo
g
ic
al

p
at
h
w
ay

d
at
a
av
ai
la
b
le

fr
o
m

K
E
G
G
,

B
io
C
ar
ta
,
an
d
G
en
M
A
P
P
.

h
tt
p
s:
//
p
at
h
w
ay
ex
p
lo
re
r.
g
en
o
m
e.
tu
g
ra
z.
at
/

P
E
P
V
A
C

P
E
P
V
A
C
is
a
to
o
l
to

as
si
st
in

th
e
d
ev
el
o
p
m
en
t
o
f
m
u
lt
i-
ep
it
o
p
e
v
ac
ci
n
es
.
It

is
o
p
ti
m
iz
ed

fo
r
th
is
ta
sk

b
y
p
re
d
ic
ti
n
g
p
ep
ti
d
es

w
it
h
th
e
ab
il
it
y
to
b
in
d
to

se
v
er
al

h
u
m
an

le
u
k
o
cy
te

an
ti
g
en
s
th
at

h
av
e
si
m
il
ar

p
ep
ti
d
e
b
in
d
in
g

sp
ec
if
ic
it
y
.

h
tt
p
:/
/i
m
m
u
n
ax
.d
fc
i.
h
ar
v
ar
d
.e
d
u
/P
E
P
V
A
C
/

P
O
P
S
C
O
M
P

P
O
P
S
C
O
M
P
is
a
sy
st
em

fo
r
an
al
y
zi
n
g
th
e
in
te
ra
ct
io
n
b
et
w
ee
n
co
m
p
o
n
en
ts

o
f
co
m
p
le
x
es

b
as
ed

o
n
ca
lc
u
la
ti
o
n
s
o
f
th
e
ac
ce
ss
ib
le
su
rf
ac
e
th
at
is
b
u
ri
ed

w
h
en

th
e
co
m
p
le
x
is
fo
rm

ed
.

h
tt
p
:/
/i
b
iv
u
.c
s.
v
u
.n
l/
p
ro
g
ra
m
s/
p
o
p
sc
o
m
p
w
w
w
/

P
R
IS
M

P
R
IS
M

(P
R
o
te
in
In
te
ra
ct
io
n
s
b
y
S
tr
u
ct
u
ra
lM

at
ch
in
g
)
is
a
to
o
l
fo
r
an
al
y
zi
n
g

p
ro
te
in

in
te
rf
ac
es

an
d
p
re
d
ic
ti
n
g
p
ro
te
in
–
p
ro
te
in

in
te
ra
ct
io
n
s.

h
tt
p
:/
/g
o
rd
io
n
.h
p
c.
en
g
.k
u
.e
d
u
.t
r/
p
ri
sm

/

S
er
v
ic
es

fr
o
m

Z
h
o
u
L
ab
o
ra
to
ry

T
o
o
ls
fr
o
m

th
e
Z
h
o
u
la
b
o
ra
to
ry

in
cl
u
d
in
g
p
re
d
ic
to
rs

o
f
tr
an
sm

em
b
ra
n
e

to
p
o
lo
g
y
(T
H
U
M
B
U
P
,
U
M
D
H
M
M
-T
M
H
P
,
T
U
P
S
);
p
re
d
ic
ti
o
n
/a
n
al
y
si
s

to
o
ls
fo
r
te
rt
ia
ry

st
ru
ct
u
re

(S
P
A
R
K
S
2
,
S
P
3
);
an
d
,
p
re
d
ic
ti
o
n
/a
n
al
y
si
s

to
o
ls
fo
r
in
te
ra
ct
io
n
s
(D

M
O
N
O
M
E
R
,
D
L
O
O
P
,
D
M
U
T
A
N
T
,

D
C
O
M
P
L
E
X
,
D
D
N
A
,
T
C
D
,
D
O
G
M
A
).

h
tt
p
:/
/t
h
eo
ry
.m

ed
.b
u
ff
al
o
.e
d
u
/

S
y
m
m
D
o
ck

S
y
m
m
D
o
ck

is
a
se
rv
er

fo
r
p
re
d
ic
ti
o
n
o
f
co
m
p
le
x
es

w
it
h
cy
cl
ic
al
sy
m
m
et
ry

b
y
g
eo
m
et
ry
-b
as
ed

m
o
le
cu
la
r
d
o
ck
in
g
.

h
tt
p
:/
/b
io
in
fo
3
d
.c
s.
ta
u
.a
c.
il
/S
y
m
m
D
o
ck
/

V
is
A
N
T

V
is
A
N
T
is
a
sy
st
em

al
lo
w
in
g
d
if
fe
re
n
t
ty
p
es

o
f
n
et
w
o
rk
s
o
f
b
io
lo
g
ic
al

as
so
ci
at
io
n
s
an
d
in
te
ra
ct
io
n
s
to

b
e
v
is
u
al
iz
ed

an
d
an
al
y
ze
d
.
V
is
A
N
T
is

ja
v
a-
b
as
ed
,
an
d
ca
n
b
e
ru
n
as

a
ja
v
a
ap
p
le
t,
as

a
ja
v
a
w
eb

ap
p
li
ca
ti
o
n
,
o
r

d
o
w
n
lo
ad
ed

an
d
ru
n
lo
ca
ll
y
.

h
tt
p
:/
/v
is
an
t.
b
u
.e
d
u
/

W18 Nucleic Acids Research, 2005, Vol. 33, Web Server issue

http://
http://
http://
http://
http://
http://
http://
http://
http://
https://
http://
http://
http://
http://
http://
http://


T
a
b
le

1
.
C
on
ti
nu

ed

N
am

e
D
es
cr
ip
ti
o
n

U
R
L
a

L
o
ca
li
za
ti
o
n
an
d
ta
rg
et
in
g

C
B
S
D
A
S
p
ro
te
in

v
ie
w
er

T
h
e
C
B
S
D
A
S
p
ro
te
in
v
ie
w
er
u
se
s
th
e
d
is
tr
ib
u
te
d
an
n
o
ta
ti
o
n
sy
st
em

(D
A
S
)

to
in
te
g
ra
te

an
d
p
re
se
n
t
an
n
o
ta
ti
o
n
d
at
a
fr
o
m

m
u
lt
ip
le

so
u
rc
es

fo
r
a

p
ro
te
in

se
q
u
en
ce
.

h
tt
p
:/
/w
w
w
.c
b
s.
d
tu
.d
k
/c
g
i-
b
in
/d
as

G
P
C
R
sc
la
ss

G
P
C
R
sc
la
ss

is
a
to
o
l
fo
r
p
re
d
ic
ti
n
g
am

in
e-
b
in
d
in
g
re
ce
p
to
rs

b
as
ed

o
n
a

p
ro
te
in

se
q
u
en
ce

p
ro
v
id
ed

b
y
th
e
u
se
r.

h
tt
p
:/
/w
w
w
.i
m
te
ch
.r
es
.i
n
/r
ag
h
av
a/
g
p
cr
sc
la
ss
/

L
O
C
S
V
M
p
si

L
O
C
S
V
M
p
si
is
a
to
o
l
fo
r
p
re
d
ic
ti
o
n
o
f
eu
k
ar
y
o
ti
c
p
ro
te
in

su
b
ce
ll
u
la
r

lo
ca
li
za
ti
o
n
b
as
ed

o
n
su
p
p
o
rt
v
ec
to
r
m
ac
h
in
es

(S
V
M
s)
an
d
P
S
I-
B
L
A
S
T
.

h
tt
p
:/
/b
io
in
fo
rm

at
ic
s.
u
st
c.
ed
u
.c
n
/L
O
C
S
V
M
P
S
I/
L
O
C
S
V
M
P
S
I.
p
h
p

S
er
v
er
s
at

U
n
iv
er
si
ty

C
o
ll
eg
e
L
o
n
d
o
n

A
su
it
e
o
f
to
o
ls
th
at
in
cl
u
d
es

P
S
IP
R
E
D
,a

p
ro
te
in
st
ru
ct
u
re
p
re
d
ic
ti
o
n
se
rv
er
;

G
en
T
H
R
E
A
D
E
R
,
fo
r
g
en
o
m
ic
p
ro
te
in

fo
ld

re
co
g
n
it
io
n
;
M
E
M
S
A
T
2
,
fo
r

tr
an
sm

em
b
ra
n
e
p
ro
te
in
st
ru
ct
u
re
p
re
d
ic
ti
o
n
;G

T
D
,t
h
e
g
en
o
m
ic
th
re
ad
in
g

d
at
ab
as
e;
D
IS
O
P
R
E
D
,a

d
y
n
am

ic
d
is
o
rd
er
p
re
d
ic
ti
o
n
se
rv
er
;
D
o
m
P
re
d
,a

d
o
m
ai
n
p
re
d
ic
ti
o
n
se
rv
er
;
an
d
C
O
P
S
,
fo
r
th
e
co
m
p
ar
is
o
n
o
f
p
ro
te
in

st
ru
ct
u
re

cl
as
si
fi
ca
ti
o
n
s.

h
tt
p
:/
/b
io
in
f.
cs
.u
cl
.a
c.
u
k
/s
o
ft
w
ar
e.
h
tm

l

T
M
B
-H

u
n
t

T
M
B
-H

u
n
t
(T
ra
n
sm

em
b
ra
n
e
B
ar
re
l—

H
u
n
t)
cl
as
si
fi
es

p
ro
te
in

se
q
u
en
ce
s
as

tr
an
sm

em
b
ra
n
e
B
-b
ar
re
l
(T
M
B
)
o
r
n
o
n
-T
M
B
b
as
ed

o
n
am

in
o
ac
id

co
m
p
o
si
ti
o
n
.

h
tt
p
:/
/w
w
w
.b
io
in
fo
rm

at
ic
s.
le
ed
s.
ac
.u
k
/b
et
aB

ar
re
l/

T
M
B
E
T
A
-N

E
T

T
o
o
l
th
at
p
re
d
ic
ts
tr
an
sm

em
b
ra
n
e
b
et
a
st
ra
n
d
s
in
an

o
u
te
r
m
em

b
ra
n
e
p
ro
te
in

fr
o
m

it
s
am

in
o
ac
id

se
q
u
en
ce
.

h
tt
p
:/
/p
sf
s.
cb
rc
.j
p
/t
m
b
et
a-
n
et
/

T
R
A
M
P
L
E

T
R
A
M
P
L
E
is
a
to
o
l
fo
r
th
e
p
re
d
ic
ti
o
n
o
f
tr
an
sm

em
b
ra
n
e
h
el
ic
es
,

tr
an
sm

em
b
ra
n
e
st
ra
n
d
s,
se
co
n
d
ar
y
st
ru
ct
u
re

an
d
si
g
n
al

p
ep
ti
d
es
.

h
tt
p
:/
/g
p
cr
.b
io
co
m
p
.u
n
ib
o
.i
t/
b
io
d
ec
/

P
h
y
lo
g
en
y
re
co
n
st
ru
ct
io
n

D
ia
m
o
n
d
S
T
IN

G
D
ia
m
o
n
d
S
T
IN

G
is
a
su
it
e
o
f
to
o
ls
fo
r
th
e
an
al
y
si
s
o
f
p
ro
te
in

se
q
u
en
ce
,

st
ru
ct
u
re
,
st
ab
il
it
y
an
d
fu
n
ct
io
n
—
an
d
th
e
re
la
ti
o
n
sh
ip

b
et
w
ee
n
th
em

.
h
tt
p
:/
/t
ra
n
to
r.
b
io
c.
co
lu
m
b
ia
.e
d
u
/S
M
S
/

M
IN

E
R

M
IN

E
R
is
a
to
o
l
fo
r
th
e
id
en
ti
fi
ca
ti
o
n
an
d
v
is
u
al
iz
at
io
n
o
f
p
h
y
lo
g
en
et
ic

m
o
ti
fs

(r
eg
io
n
s
w
it
h
in

a
m
u
lt
ip
le

se
q
u
en
ce

al
ig
n
m
en
t
(M

S
A
)
th
at

co
n
se
rv
e
th
e
o
v
er
al
l
p
h
y
lo
g
en
y
o
f
th
e
co
m
p
le
te

fa
m
il
y
).

h
tt
p
:/
/w
w
w
.p
m
ap
.c
su
p
o
m
o
n
a.
ed
u
/M

IN
E
R
/

P
h
y
lo
D
o
m
e

P
h
y
lo
D
o
m
e
is
a
to
o
l
w
it
h
w
h
ic
h
y
o
u
ca
n
v
is
u
al
iz
e
an
d
an
al
y
ze

th
e

p
h
y
lo
g
en
et
ic

d
is
tr
ib
u
ti
o
n
o
f
o
n
e
o
r
m
o
re

eu
k
ar
y
o
ti
c
d
o
m
ai
n
s.

h
tt
p
:/
/m

en
d
el
.i
m
p
.u
n
iv
ie
.a
c.
at
/P
h
y
lo
D
o
m
e/

P
H
Y
M
L

P
h
y
m
l
is
a
p
ro
g
ra
m

th
at

co
n
st
ru
ct
s
p
h
y
lo
g
en
et
ic

tr
ee
s
fr
o
m

se
q
u
en
ce

al
ig
n
m
en
ts
u
si
n
g
th
e
m
ax
im

u
m

li
k
el
ih
o
o
d
m
et
h
o
d
.

h
tt
p
:/
/a
tg
c.
li
rm

m
.f
r/
p
h
y
m
l/

P
O
W
E
R

T
h
e
P
h
y
lo
g
en
et
ic

W
eb

R
ep
ea
te
r
(P
O
W
E
R
)
al
lo
w
s
u
se
rs

to
p
er
fo
rm

p
h
y
lo
g
en
et
ic
an
al
y
si
s
u
si
n
g
th
e
P
H
Y
L
IP

p
ac
k
ag
e.
T
h
e
P
O
W
E
R
p
ip
el
in
e

ca
n
st
ar
t
w
it
h
p
ro
ce
ss
in
g
ei
th
er

m
u
lt
ip
le
se
q
u
en
ce

al
ig
n
m
en
ts
(M

S
A
)
o
r

ca
n
p
ro
ce
ed

d
ir
ec
tl
y
w
it
h
al
ig
n
ed

se
q
u
en
ce
s.

h
tt
p
:/
/p
o
w
er
.n
h
ri
.o
rg
.t
w
/

P
ro
te
o
m
ic
s

B
R
IG

E
P

T
h
e
B
R
ID

G
E
-b
as
ed

G
en
o
m
e-
T
ra
n
sc
ri
p
to
m
e-
P
ro
te
o
m
e
B
ro
w
se
r
(B
R
IG

E
P
)

co
m
p
ri
se
s
th
re
e
o
p
en
-s
o
u
rc
e
w
eb
-b
as
ed

sy
st
em

s:
G
en
D
B
,
P
ro
D
B
an
d

E
M
M
A
.
G
en
D
B
is
a
b
ac
te
ri
al

g
en
o
m
e
an
n
o
ta
ti
o
n
sy
st
em

,
P
ro
D
B
is
a

st
o
ra
g
e
an
d
an
al
y
si
s
sy
st
em

fo
r
m
as
s
sp
ec
tr
o
m
et
ry

d
at
a,
an
d
E
M
M
A
is
a

st
o
ra
g
e
an
d
an
al
y
si
s
sy
st
em

fo
r
tr
an
sc
ri
p
to
m
e
d
at
a.

h
tt
p
s:
//
w
w
w
.c
eb
it
ec
.u
n
i-
b
ie
le
fe
ld
.d
e/
g
ro
u
p
s/
b
rf
/s
o
ft
w
ar
e/
b
ri
g
ep
/

D
eN

o
v
o
ID

D
eN

o
v
o
ID

is
a
to
o
lf
o
r
p
ro
te
in
id
en
ti
fi
ca
ti
o
n
u
si
n
g
de

no
vo

p
ep
ti
d
e
se
q
u
en
ce

d
at
a
fr
o
m

m
as
s
sp
ec
tr
o
m
et
ry

ex
p
er
im

en
ts
.

h
tt
p
:/
/p
ro
te
o
m
ic
s.
m
cw

.e
d
u
/d
en
o
v
o
id
/

S
eq
u
en
ce

fe
at
u
re
s

C
B
S
D
A
S
p
ro
te
in

v
ie
w
er

T
h
e
C
B
S
D
A
S
p
ro
te
in
v
ie
w
er
u
se
s
th
e
d
is
tr
ib
u
te
d
an
n
o
ta
ti
o
n
sy
st
em

(D
A
S
)

to
in
te
g
ra
te

an
d
p
re
se
n
t
an
n
o
ta
ti
o
n
d
at
a
fr
o
m

m
u
lt
ip
le

so
u
rc
es

fo
r
a

p
ro
te
in

se
q
u
en
ce
.

h
tt
p
:/
/w
w
w
.c
b
s.
d
tu
.d
k
/c
g
i-
b
in
/d
as

D
iA
N
N
A

D
iA
N
N
A

(D
iA
m
in
o
ac
id

N
eu
ra
l
N
et
w
o
rk

A
p
p
li
ca
ti
o
n
)
in
cl
u
d
es

to
o
ls
fo
r

cy
st
ei
n
e
st
at
e
an
d
d
is
u
lf
id
e
B
o
n
d
p
ar
tn
er

p
re
d
ic
ti
o
n

h
tt
p
:/
/c
la
v
iu
s.
b
c.
ed
u
/~
cl
o
te
la
b
/D
iA
N
N
A
/

I-
M
u
ta
n
t2
.0

I-
M
u
ta
n
t2
.0
is
a
to
o
l
th
at
ca
n
p
re
d
ic
t
th
e
ef
fe
ct
o
f
a
si
n
g
le
p
o
in
t
m
u
ta
ti
o
n
o
n

p
ro
te
in

st
ab
il
it
y
fr
o
m

p
ro
te
in

se
q
u
en
ce
s
o
r
p
ro
te
in

st
ru
ct
u
re
s.

h
tt
p
:/
/g
p
cr
2
.b
io
co
m
p
.u
n
ib
o
.i
t/
cg
i/
p
re
d
ic
to
rs
/I
-M

u
ta
n
t2
.0
/I
-M

u
ta
n
t2
.0
.c
g
i

P
cl
ea
v
ag
e

P
cl
ea
v
ag
e
is
a
to
o
l
th
at

u
se
s
a
su
p
p
o
rt
v
ec
to
r
m
ac
h
in
e
to

p
re
d
ic
t

im
m
u
n
o
p
ro
te
as
o
m
e
an
d
co
n
st
it
u
ti
v
e
p
ro
te
as
o
m
e
cl
ea
v
ag
e
si
te
s
in

an
ti
g
en
ic

se
q
u
en
ce
s.

h
tt
p
:/
/w
w
w
.i
m
te
ch
.r
es
.i
n
/r
ag
h
av
a/
p
cl
ea
v
ag
e/

Nucleic Acids Research, 2005, Vol. 33, Web Server issue W19

http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
https://
http://
http://
http://
http://
http://


T
a
b
le

1
.
C
on

ti
nu

ed

N
am

e
D
es
cr
ip
ti
o
n

U
R
L
a

R
E
P
P
E
R

R
E
P
P
E
R
(R
E
P
ea
ts
an
d
th
ei
r
P
E
R
io
d
ic
it
ie
s)

is
a
to
o
l
fo
r
d
et
ec
ti
n
g
an
d
an
al
y
zi
n
g

re
g
io
n
s
in

p
ro
te
in

se
q
u
en
ce
s
o
r
se
q
u
en
ce

al
ig
n
m
en
ts
th
at

h
av
e
sh
o
rt
g
ap
le
ss

re
p
ea
ts
.

h
tt
p
:/
/p
ro
te
v
o
.e
b
.t
u
eb
in
g
en
.m

p
g
.d
e/
re
p
p
er

R
P
B
S

R
es
so
u
rc
e
P
ar
is
ie
n
n
e
en

B
io
in
fo
rm

at
iq
u
e
S
tr
u
ct
u
ra
le

(R
P
B
S
)
is
a
st
ru
ct
u
ra
l

b
io
in
fo
rm

at
ic
s
re
so
u
rc
e
w
it
h
se
v
er
al
ty
p
es

o
f
sp
ec
if
ic
se
rv
ic
es

in
cl
u
d
in
g
to
o
ls
fo
r

se
ar
ch
in
g
se
q
u
en
ce

(A
U
T
O
M
A
T
)
an
d
st
ru
ct
u
re

(Y
A
K
U
S
A
)
d
at
ab
as
es

an
d
fo
r

h
o
m
o
lo
g
y
m
o
d
el
li
n
g
(W

L
O
O
P
).

h
tt
p
:/
/b
io
se
rv
.r
p
b
s.
ju
ss
ie
u
.f
r/

S
eq
u
en
ce

re
tr
ie
v
al

B
io
v
er
se

B
io
v
er
se

is
a
sy
st
em

th
at
u
se
s
co
m
p
u
ta
ti
o
n
al
te
ch
n
iq
u
es

to
fa
ci
li
ta
te

ex
p
lo
ri
n
g
th
e

re
la
ti
o
n
sh
ip
s
b
et
w
ee
n
m
o
le
cu
la
r,
g
en
o
m
ic
,
p
ro
te
o
m
ic
,
sy
st
em

s
an
d
o
rg
an
is
m
al

in
fo
rm

at
io
n
.

h
tt
p
:/
/b
io
v
er
se
.c
o
m
p
b
io
.w
as
h
in
g
to
n
.e
d
u
/

E
B
I
T
o
o
ls

E
B
I
T
o
o
ls
is
a
p
ro
je
ct

th
at

ai
m
s
to

p
ro
v
id
e
p
ro
g
ra
m
m
at
ic

ac
ce
ss

to
th
e
v
ar
io
u
s

d
at
ab
as
es

an
d
re
tr
ie
v
al
an
d
an
al
y
si
s
se
rv
ic
es

E
B
I
p
ro
v
id
es

th
ro
u
g
h
S
im

p
le
O
b
je
ct

A
cc
es
s
P
ro
to
co
l
(S
O
A
P
)
an
d
o
th
er

re
la
te
d
w
eb

se
rv
ic
e
te
ch
n
o
lo
g
ie
s.

h
tt
p
:/
/w
w
w
.e
b
i.
ac
.u
k
/T
o
o
ls
/w
eb
se
rv
ic
es
/

F
ea
tu
re
E
x
tr
ac
t

T
h
e
F
ea
tu
re
E
x
tr
ac
t
se
rv
er
ex
tr
ac
ts
se
q
u
en
ce

an
d
fe
at
u
re
an
n
o
ta
ti
o
n
s,
su
ch

as
in
tr
o
n
/

ex
o
n
st
ru
ct
u
re
,
fr
o
m

G
en
B
an
k
en
tr
ie
s
an
d
o
th
er

G
en
B
an
k
fo
rm

at
fi
le
s.

h
tt
p
:/
/w
w
w
.c
b
s.
d
tu
.d
k
/s
er
v
ic
es
/F
ea
tu
re
E
x
tr
ac
t/

M
R
S

M
R
S
is
a
b
io
lo
g
ic
al

d
at
a
re
tr
ie
v
al

sy
st
em

th
at

ca
n
b
e
ac
ce
ss
ed

o
v
er

th
e
w
eb
,
o
r

in
st
al
le
d
an
d
u
se
d
lo
ca
ll
y
.
M
R
S
in
d
ex
es

se
v
er
al
fl
at
-f
il
e
d
at
a
se
ts
fo
r
se
ar
ch
in
g
,

in
cl
u
d
in
g
E
M
B
L
n
u
cl
eo
ti
d
e,

U
n
iP
ro
t,
P
D
B
an
d
K
E
G
G
.
S
ea
rc
h
es

ca
n
b
e
p
er
-

fo
rm

ed
g
lo
b
al
ly
,
o
r
o
n
o
n
e
o
r
m
o
re

fl
at
-f
il
e
fi
el
d
s
p
er

d
at
a
se
t.

h
tt
p
:/
/m

rs
.c
m
b
i.
ru
.n
l/

P
IS
C
E
S

P
IS
C
E
S
(P
ro
te
in

S
eq
u
en
ce

C
u
ll
in
g
S
er
v
er
)
al
lo
w
s
th
e
u
se
r
to

w
ee
d
o
u
t
se
q
u
en
ce
s

fr
o
m
a
se
t
in
o
rd
er
to
o
b
ta
in
a
su
b
se
t
o
f
re
la
ti
v
el
y
h
ig
h
P
D
B
st
ru
ct
u
re
q
u
al
it
y
an
d
/

o
r
m
u
tu
al

se
q
u
en
ce

id
en
ti
ty
.

h
tt
p
:/
/d
u
n
b
ra
ck
.f
cc
c.
ed
u
/p
is
ce
s/

R
N
A F
u
n
ct
io
n
al

R
N
A
s

M
ic
ro
In
sp
ec
to
r

M
ic
ro
In
sp
ec
to
r
is
a
to
o
lt
h
at
d
et
ec
ts
m
iR
N
A
(m

ic
ro
R
N
A
)
b
in
d
in
g
si
te
s
in
y
o
u
r
in
p
u
t

se
q
u
en
ce

b
y
se
ar
ch
in
g
ag
ai
n
st
d
at
ab
as
es

o
f
k
n
o
w
n
m
iR
N
A

b
in
d
in
g
si
te
s.

h
tt
p
:/
/1
4
7
.5
2
.1
7
0
.1
5
5
/

m
iR
U

m
iR
U
is
a
to
o
l
th
at
ta
k
es

as
an

in
p
u
t
a
sm

al
l
m
iR
N
A
se
q
u
en
ce

an
d
th
en

se
ar
ch
es

fo
r

co
m
p
le
m
en
ta
ry

m
at
ch
es

in
T
IG

R
p
la
n
t-
sp
ec
if
ic
g
en
e
d
at
a
se
ts
to
p
re
d
ic
tp
o
te
n
ti
al

ta
rg
et

g
en
es
.

h
tt
p
:/
/b
io
in
fo
3
.n
o
b
le
.o
rg
/m

iR
U
.h
tm

sn
o
G
P
S

sn
o
G
P
S
al
lo
w
s
y
o
u
to
se
ar
ch

fo
r
H
/A
C
A
sn
o
R
N
A
(s
m
al
l
n
u
cl
eo
la
r
R
N
A
)
g
en
es

in
a

g
en
o
m
ic

se
q
u
en
ce

h
tt
p
:/
/l
o
w
el
ab
.u
cs
c.
ed
u
/s
n
o
G
P
S
/

sn
o
sc
an

S
n
o
sc
an

al
lo
w
s
y
o
u
to

se
ar
ch

fo
r
C
/D

b
o
x
m
et
h
y
la
ti
o
n
g
u
id
e
sn
o
R
N
A

(s
m
al
l

n
u
cl
eo
la
r
R
N
A
)
g
en
es

in
a
g
en
o
m
ic

se
q
u
en
ce

h
tt
p
:/
/l
o
w
el
ab
.u
cs
c.
ed
u
/s
n
o
sc
an
/

tR
N
A
sc
an
-S
E

tR
N
A
sc
an
-S
E
al
lo
w
s
y
o
u
to

se
ar
ch

fo
r
tR
N
A

g
en
es

in
g
en
o
m
ic

se
q
u
en
ce
.
(s
it
e

h
o
st
ed

b
y
L
o
w
e
L
ab

at
U
C
S
C
)

h
tt
p
:/
/l
o
w
el
ab
.u
cs
c.
ed
u
/t
R
N
A
sc
an
-S
E
/

M
o
ti
fs

F
O
L
D
A
L
IG

N
F
O
L
D
A
L
IG

N
is
an

al
g
o
ri
th
m

fo
r
lo
ca
l
si
m
u
lt
an
eo
u
s
fo
ld
in
g
an
d
al
ig
n
in
g
tw
o
o
r

m
o
re

R
N
A

se
q
u
en
ce
s.

h
tt
p
:/
/f
o
ld
al
ig
n
.k
v
l.
d
k
/

M
ic
ro
In
sp
ec
to
r

M
ic
ro
In
sp
ec
to
r
is
a
to
o
lt
h
at
d
et
ec
ts
m
iR
N
A
(m

ic
ro
R
N
A
)
b
in
d
in
g
si
te
s
in
y
o
u
r
in
p
u
t

se
q
u
en
ce

b
y
se
ar
ch
in
g
ag
ai
n
st
d
at
ab
as
es

o
f
k
n
o
w
n
m
iR
N
A

b
in
d
in
g
si
te
s.

h
tt
p
:/
/1
4
7
.5
2
.1
7
0
.1
5
5
/

P
at
M
at
ch

P
at
M
at
ch

is
a
p
at
te
rn

m
at
ch
in
g
to
o
lt
h
at
al
lo
w
s
y
o
u
to
se
ar
ch

fo
r
sh
o
rt
(<
2
0
re
si
d
u
es
)

n
u
cl
eo
ti
d
e
o
r
p
ep
ti
d
e
se
q
u
en
ce
s
an
d
ca
n
ac
co
m
o
d
at
e
am

b
ig
u
o
u
s/
d
eg
en
er
at
e

p
at
te
rn
s.

h
tt
p
:/
/w
w
w
.a
ra
b
id
o
p
si
s.
o
rg
/c
g
i-
b
in
/p
at
m
at
ch
/n
p
h
-p
at
m
at
ch
.p
l

S
eq
u
en
ce

re
tr
ie
v
al

E
B
I
T
o
o
ls

E
B
I
T
o
o
ls
is
a
p
ro
je
ct

th
at

ai
m
s
to

p
ro
v
id
e
p
ro
g
ra
m
m
at
ic

ac
ce
ss

to
th
e
v
ar
io
u
s

d
at
ab
as
es

an
d
re
tr
ie
v
al
an
d
an
al
y
si
s
se
rv
ic
es

E
B
I
p
ro
v
id
es

th
ro
u
g
h
S
im

p
le
O
b
je
ct

A
cc
es
s
P
ro
to
co
l
(S
O
A
P
)
an
d
o
th
er

re
la
te
d
w
eb

se
rv
ic
e
te
ch
n
o
lo
g
ie
s.

h
tt
p
:/
/w
w
w
.e
b
i.
ac
.u
k
/T
o
o
ls
/w
eb
se
rv
ic
es
/

F
ea
tu
re
E
x
tr
ac
t

T
h
e
F
ea
tu
re
E
x
tr
ac
t
se
rv
er
ex
tr
ac
ts
se
q
u
en
ce

an
d
fe
at
u
re
an
n
o
ta
ti
o
n
s,
su
ch

as
in
tr
o
n
/

ex
o
n
st
ru
ct
u
re
,
fr
o
m

G
en
B
an
k
en
tr
ie
s
an
d
o
th
er

G
en
B
an
k
fo
rm

at
fi
le
s.

h
tt
p
:/
/w
w
w
.c
b
s.
d
tu
.d
k
/s
er
v
ic
es
/F
ea
tu
re
E
x
tr
ac
t/

S
tr
u
ct
u
re

p
re
d
ic
ti
o
n
,
v
is
u
al
iz
at
io
n

an
d
d
es
ig
n

D
IN

A
M
el
t

D
IN

A
M
el
ti
s
a
to
o
lf
o
r
p
re
d
ic
ti
n
g
h
y
b
ri
d
iz
at
io
n
an
d
fo
ld
in
g
(s
ec
o
n
d
ar
y
st
ru
ct
u
re
)
o
f

D
N
A

an
d
R
N
A

u
si
n
g
eq
u
il
ib
ri
u
m

th
er
m
o
d
y
n
am

ic
m
et
h
o
d
s.

h
tt
p
:/
/w
w
w
.b
io
in
fo
.r
p
i.
ed
u
/a
p
p
li
ca
ti
o
n
s/
h
y
b
ri
d
/

W20 Nucleic Acids Research, 2005, Vol. 33, Web Server issue

http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://


T
a
b
le

1
.
C
on
ti
nu

ed

N
am

e
D
es
cr
ip
ti
o
n

U
R
L
a

E
-R
N
A
i

E
-R
N
A
i
is
a
to
o
lf
o
r
d
es
ig
n
in
g
an
d
ev
al
u
at
in
g
d
sR

N
A
co
n
st
ru
ct
s
su
it
ab
le
fo
r

R
N
A
i
ex
p
er
im

en
ts
in

D
ro
so
ph
il
a
an
d
C
.e
le
ga

ns
;
ca
n
al
so

b
e
u
se
d
fo
r
th
e

d
es
ig
n
o
f
en
zy
m
at
ic
al
ly
d
ig
es
te
d
lo
n
g
d
sR

N
A
(e
si
R
N
A
s)
fo
r
m
am

m
al
ia
n

ce
ll
s.

h
tt
p
:/
/e
-r
n
ai
.d
k
fz
.d
e/

F
O
L
D
A
L
IG

N
F
O
L
D
A
L
IG

N
is
an

al
g
o
ri
th
m

fo
r
lo
ca
l
si
m
u
lt
an
eo
u
s
fo
ld
in
g
an
d
al
ig
n
in
g

tw
o
o
r
m
o
re

R
N
A

se
q
u
en
ce
s.

h
tt
p
:/
/f
o
ld
al
ig
n
.k
v
l.
d
k
/

K
in
ef
o
ld

K
in
ef
o
ld

ca
lc
u
la
te
s
(a
n
d
an
im

at
es
)
th
e
fo
ld
in
g
k
in
et
ic
s
o
f
R
N
A

se
q
u
en
ce
s

in
cl
u
d
in
g
p
se
u
d
o
k
n
o
ts
.

h
tt
p
:/
/k
in
ef
o
ld
.u
-s
tr
as
b
g
.f
r/

R
N
A
L
O
S
S

R
N
A
L
O
S
S
(R
N
A

lo
ca
ll
y
o
p
ti
m
al

se
co
n
d
ar
y
st
ru
ct
u
re
)
is
a
to
o
l
fo
r
th
e

co
m
p
u
ta
ti
o
n
o
f
lo
ca
ll
y
o
p
ti
m
al

se
co
n
d
ar
y
st
ru
ct
u
re
s.

h
tt
p
:/
/c
la
v
iu
s.
b
c.
ed
u
/~
cl
o
te
la
b
/R
N
A
L
O
S
S
/

S
eq
u
en
ce

co
m
p
ar
is
o
n

A
li
g
n
m
en
t
ed
it
in
g
an
d
v
is
u
al
iz
at
io
n

C
H
A
O
S
/D
IA

L
IG

N
W
W
W

se
rv
er

T
h
e
C
H
A
O
S
/D
IA

L
IG

N
W
W
W

se
rv
er
is
a
m
u
lt
ip
le
se
q
u
en
ce

al
ig
n
m
en
t
si
te

w
h
ic
h
p
as
se
s
in
p
u
t
se
q
u
en
ce
s
th
ro
u
g
h
C
H
A
O
S
to

cr
ea
te

a
li
st
o
f
lo
ca
l

si
m
il
ar
it
ie
s.
T
h
es
e
si
m
il
ar
it
ie
s
se
rv
e
as

an
ch
o
r
p
o
in
ts
,a
ll
o
w
in
g
D
IA

L
IG

N
to

co
n
d
u
ct

g
lo
b
al

al
ig
n
m
en
ts
fa
st
er
.
A
B
C
ca
n
th
en

b
e
u
se
d
fo
r
th
e

in
te
ra
ct
iv
e
v
is
u
al
iz
at
io
n
o
f
th
e
al
ig
n
m
en
t.

h
tt
p
:/
/d
ia
li
g
n
.g
o
b
ic
s.
d
e/
ch
ao
s-
d
ia
li
g
n
-s
u
b
m
is
si
o
n

en
o
L
O
G
O
S

en
o
L
O
G
O
S
cr
ea
te
s
se
q
u
en
ce

lo
g
o
s
b
as
ed

o
n
a
v
ar
ie
ty

o
f
in
p
u
t,
in
cl
u
d
in
g

se
q
u
en
ce

al
ig
n
m
en
ts
,
p
ro
b
ab
il
it
y
an
d
al
ig
n
m
en
t
m
at
ri
ce
s
an
d
en
er
g
y

m
ea
su
re
m
en
ts
.

h
tt
p
:/
/b
io
d
ev
.h
g
en
.p
it
t.
ed
u
/e
n
o
lo
g
o
s/

A
n
al
y
si
s
o
f
al
ig
n
ed

se
q
u
en
ce
s

C
A
M
P
O

C
A
M
P
O

is
a
to
o
l
to

an
al
y
ze

co
n
se
rv
ed

re
g
io
n
s
fr
o
m

a
m
u
lt
ip
le

se
q
u
en
ce

al
ig
n
m
en
t

h
tt
p
:/
/s
ch
u
b
er
t.
b
io
.u
n
ir
o
m
a1
.i
t/
C
A
M
P
O
/i
n
d
ex
.h
tm

l

C
H
C
_
F
IN

D
C
H
C
_
F
IN

D
is
a
to
o
l
to

an
al
y
ze

co
n
se
rv
ed

h
y
d
ro
p
h
o
b
ic

co
n
ta
ct
s
(C
H
C
)

fr
o
m

m
u
lt
ip
le

st
ru
ct
u
ra
l
al
ig
n
m
en
ts
.
In

ad
d
it
io
n
to

a
m
u
lt
ip
le

se
q
u
en
ce

al
ig
n
m
en
t,
a
st
ru
ct
u
ra
l
al
ig
n
m
en
t
w
h
ic
h
p
ro
v
id
es

th
e
su
p
er
p
o
si
ti
o
n
o
f

st
ru
ct
u
ra
ll
y
co
n
se
rv
ed

re
g
io
n
s
(S
C
R
s)

(i
.e
.
re
su
lt
s
fr
o
m

S
C
R
_
F
IN

D
)

n
ee
d
s
to

b
e
p
ro
v
id
ed
.

h
tt
p
:/
/s
ch
u
b
er
t.
b
io
.u
n
ir
o
m
a1
.i
t/
C
H
C
_
F
IN

D
/i
n
d
ex
.h
tm

l

C
o
n
S
u
rf

T
h
e
C
o
n
S
u
rf
se
rv
er

al
lo
w
s
o
n
e
to

m
ap

le
v
el
s
o
f
am

in
o
ac
id

co
n
se
rv
at
io
n
to

k
n
o
w
n
p
ro
te
in

st
ru
ct
u
re
s
in

o
rd
er

to
st
u
d
y
ar
ea
s
o
f
p
o
te
n
ti
al

fu
n
ct
io
n
al

im
p
o
rt
an
ce

o
n
th
e
su
rf
ac
e
o
f
th
e
p
ro
te
in
.
A
P
D
B
fi
le
is
re
q
u
ir
ed

as
in
p
u
t,

an
d
a
m
u
lt
ip
le

se
q
u
en
ce

al
ig
n
m
en
t
is
o
p
ti
o
n
al
.
If
an

al
ig
n
m
en
t
is
n
o
t

p
ro
v
id
ed
,C

o
n
S
u
rf
w
il
l
b
u
il
d
o
n
e
b
y
p
er
fo
rm

in
g
a
se
ar
ch

fo
r
h
o
m
o
lo
g
o
u
s

se
q
u
en
ce
s
an
d
th
en

al
ig
n
in
g
th
em

.

h
tt
p
:/
/c
o
n
su
rf
.t
au
.a
c.
il
/

F
F
A
S
0
3

T
h
e
F
o
ld

&
F
u
n
ct
io
n
A
ss
ig
n
m
en
t
S
y
st
em

(F
F
A
S
0
3
)
ta
k
es

an
am

in
o
-a
ci
d

se
q
u
en
ce

as
in
p
u
t
an
d
g
en
er
at
es

a
p
ro
fi
le

w
h
ic
h
is
co
m
p
ar
ed

to
se
v
er
al

se
ts
o
f
se
q
u
en
ce

p
ro
fi
le
s
in
cl
u
d
in
g
S
C
O
P
an
d
P
F
A
M
.

h
tt
p
:/
/f
fa
s.
b
u
rn
h
am

.o
rg
/

M
aM

T
h
e
M
u
lt
ip
le
al
ig
n
m
en
t
M
an
ip
u
la
to
r
(M

aM
)
ta
k
es

a
m
u
lt
ip
le

al
ig
n
m
en
t
o
f

g
en
o
m
ic

se
q
u
en
ce
s
as

in
p
u
t
an
d
ca
lc
u
la
te
s
th
e
lo
ca
ti
o
n
s
o
f
ex
o
n
s,

co
m
m
o
n
re
p
ea
t
el
em

en
ts
an
d
u
n
iq
u
e
re
g
io
n
s
b
as
ed

o
n
u
se
r-
se
le
ct
ed

p
ro
g
ra
m
s/
in
fo
rm

at
io
n
.T

h
e
g
ra
p
h
ic
al
d
is
p
la
y
al
so

al
lo
w
s
u
se
rs
to
fo
cu
s
an

as
se
ss
m
en
t
o
f
se
q
u
en
ce

v
ar
ia
ti
o
n
o
n
th
e
id
en
ti
fi
ed

re
g
io
n
s.

h
tt
p
:/
/c
o
m
p
b
io
.c
s.
sf
u
.c
a/
M
A
M
.h
tm

M
IN

E
R

M
IN

E
R
is
a
to
o
l
fo
r
th
e
id
en
ti
fi
ca
ti
o
n
an
d
v
is
u
al
iz
at
io
n
o
f
p
h
y
lo
g
en
et
ic

m
o
ti
fs

(r
eg
io
n
s
w
it
h
in

a
m
u
lt
ip
le

se
q
u
en
ce

al
ig
n
m
en
t
(M

S
A
)
th
at

co
n
se
rv
e
th
e
o
v
er
al
l
p
h
y
lo
g
en
y
o
f
th
e
co
m
p
le
te

fa
m
il
y
).

h
tt
p
:/
/w
w
w
.p
m
ap
.c
su
p
o
m
o
n
a.
ed
u
/M

IN
E
R
/

O
n
e-
B
lo
ck

C
Y
R
C
A

O
n
e-
B
lo
ck

C
Y
R
C
A

is
a
p
ro
g
ra
m

fo
r
id
en
ti
fy
in
g
b
lo
ck
s
(l
o
ca
l
u
n
g
ap
p
ed

p
ro
fi
le
s
o
f
th
e
m
o
st
co
n
se
rv
ed

re
g
io
n
s
o
f
p
ro
te
in
fa
m
il
ie
s
an
d
d
o
m
ai
n
s)
in

a
m
u
lt
ip
le
se
q
u
en
ce

al
ig
n
m
en
t
b
as
ed

o
n
th
e
L
A
M
A
an
d
C
Y
R
C
A
b
lo
ck
-

to
-b
lo
ck

al
ig
n
m
en
t
m
et
h
o
d
s.

h
tt
p
:/
/b
io
in
fo
rm

at
ic
s.
w
ei
zm

an
n
.a
c.
il
/~
m
il
an
a/
O
n
eC

Y
R
C
A
/

P
ri
F
i

P
ri
F
i
is
a
to
o
l
fo
r
d
es
ig
n
in
g
an
d
ev
al
u
at
in
g
p
ri
m
er
p
ai
rs
b
as
ed

o
n
th
e
in
p
u
to
f

a
D
N
A

se
q
u
en
ce

al
ig
n
m
en
t;
u
se
fu
l
fo
r
th
e
P
C
R
am

p
li
fi
ca
ti
o
n
o
f

h
o
m
o
lo
g
s.

h
tt
p
:/
/c
g
i-
w
w
w
.d
ai
m
i.
au
.d
k
/c
g
i-
ch
il
i/
P
ri
F
i/
m
ai
n

Nucleic Acids Research, 2005, Vol. 33, Web Server issue W21

http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://


T
a
b
le

1
.
C
on

ti
nu

ed

N
am

e
D
es
cr
ip
ti
o
n

U
R
L
a

S
C
R
_
F
IN

D
S
C
R
_
F
IN

D
is
a
to
o
l
to

an
al
y
ze

st
ru
ct
u
ra
ll
y
co
n
se
rv
ed

re
g
io
n
s
(S
C
R
s)
fr
o
m

su
p
er
im

p
o
se
d
st
ru
ct
u
re
s
an
d
m
u
lt
ip
le

se
q
u
en
ce

al
ig
n
m
en
ts
.

h
tt
p
:/
/s
ch
u
b
er
t.
b
io
.u
n
ir
o
m
a1
.i
t/
S
C
R
_
F
IN

D
/

S
V
C

S
V
C
(S
tr
u
ct
u
re
d
V
is
u
al
iz
at
io
n
o
f
E
v
o
lu
ti
o
n
ar
y
C
o
n
se
rv
ed

S
eq
u
en
ce
s)
is
a

to
o
l
th
at

ca
n
se
ar
ch

fo
r
p
ai
rs

o
f
o
rt
h
o
lo
g
o
u
s
g
en
es
,
al
ig
n
th
e
p
ro
te
in

co
d
in
g
se
q
u
en
ce
s,
an
d
v
is
u
al
iz
e
th
e
ev
o
lu
ti
o
n
ar
y
se
q
u
en
ce

co
n
se
rv
at
io
n

m
ap
p
ed

b
ac
k
o
n
to

th
e
g
en
e
st
ru
ct
u
re

sc
af
fo
ld
.

h
tt
p
:/
/s
v
c.
m
o
lg
en
.m

p
g
.d
e/

W
eb
M
A
M

T
h
is
is
th
e
w
eb

v
er
si
o
n
o
f
th
e
M
u
lt
ip
le

al
ig
n
m
en
t
M
an
ip
u
la
to
r
(M

aM
),

w
h
ic
h
ta
k
es

a
m
u
lt
ip
le

al
ig
n
m
en
t
o
f
g
en
o
m
ic

se
q
u
en
ce
s
as

in
p
u
t
an
d

ca
lc
u
la
te
s
th
e
lo
ca
ti
o
n
s
o
f
ex
o
n
s,
co
m
m
o
n
re
p
ea
t
el
em

en
ts
an
d
u
n
iq
u
e

re
g
io
n
s
b
as
ed

o
n
u
se
r-
se
le
ct
ed

p
ro
g
ra
m
s/
in
fo
rm

at
io
n
.
T
h
e
g
ra
p
h
ic
al

d
is
p
la
y
al
so

al
lo
w
s
u
se
rs
to
fo
cu
s
an

as
se
ss
m
en
t
o
f
se
q
u
en
ce

v
ar
ia
ti
o
n
o
n

th
e
id
en
ti
fi
ed

re
g
io
n
s.

h
tt
p
:/
/a
tg
c.
li
rm

m
.f
r/
m
am

/

W
eb
P
ro
A
n
al
y
st

W
eb
P
ro
A
n
al
y
st
is
a
to
o
l
fo
r
se
ar
ch
in
g
fo
r
re
si
d
u
es

w
h
o
se

su
b
st
it
u
ti
o
n
s
ar
e

co
rr
el
at
ed

w
it
h
v
ar
ia
ti
o
n
s
in

p
ro
te
in

ac
ti
v
it
y
.
K
ey

p
h
y
si
co
ch
em

ic
al

ch
ar
ac
te
ri
st
ic
s
o
f
th
es
e
si
te
s
ca
n
b
e
ca
lc
u
la
te
d
.

h
tt
p
:/
/w
w
w
.m

g
s.
b
io
n
et
.n
sc
.r
u
/m

g
s/
p
ro
g
ra
m
s/
p
an
al
y
st
/

C
o
m
p
ar
at
iv
e
g
en
o
m
ic
s

C
is
M
o
ls

C
is
M
o
ls
(C

is
-r
eg
u
la
to
ry

M
o
d
u
le
s)

is
a
to
o
l
th
at

id
en
ti
fi
es

co
m
p
o
si
ti
o
n
al
ly

p
re
d
ic
te
d
ci
s-
cl
u
st
er
s
th
at

o
cc
u
r
in

g
ro
u
p
s
o
f
co
-r
eg
u
la
te
d
g
en
es

w
it
h
in

ea
ch

o
f
th
ei
r
o
rt
h
o
lo
g
-p
ai
r
ev
o
lu
ti
o
n
ar
il
y
co
n
se
rv
ed

ci
s-
re
g
u
la
to
ry

re
g
io
n
s.

h
tt
p
:/
/c
is
m
o
ls
.c
ch
m
c.
o
rg
/

D
C
O
D
E
.O
R
G

T
h
e
d
co
d
e.
o
rg

w
eb
si
te

p
ro
v
id
es

ac
ce
ss

to
to
o
ls
fo
r
co
m
p
ar
at
iv
e
g
en
o
m
ic

an
al
y
se
s
d
ev
el
o
p
ed

b
y
th
e
C
o
m
p
ar
at
iv
e
G
en
o
m
ic
s
C
en
te
r
at

th
e

L
aw

er
en
ce

L
iv
er
m
o
re

N
at
io
n
al

L
ab
o
ra
to
ry
.
T
o
o
ls
in
cl
u
d
e:

zP
ic
tu
re
,

M
u
la
n
,
eS
h
ad
o
w
,
rV

is
ta
,
C
R
E
M
E
an
d
th
e
E
C
R
B
ro
w
se
r.

h
tt
p
:/
/w
w
w
.d
co
d
e.
o
rg
/

G
E
N
S
T
Y
L
E

G
E
N
S
T
Y
L
E
is
b
as
ed

o
n
th
e
g
en
o
m
ic

si
g
n
at
u
re

p
ar
ad
ig
m

an
d
al
lo
w
s
th
e

u
se
r
to

cl
as
si
fy

an
d
ch
ar
ac
te
ri
ze

n
u
cl
eo
ti
d
e
se
q
u
en
ce
s
u
si
n
g

o
li
g
o
n
u
cl
eo
ti
d
e
fr
eq
u
en
ci
es
.

h
tt
p
:/
/g
en
st
y
le
.i
m
ed
.j
u
ss
ie
u
.f
r/

M
L
S
T

M
L
S
T
(M

u
lt
i
L
o
cu
s
S
eq
u
en
ce

T
y
p
in
g
)
is
a
n
u
cl
eo
ti
d
e
se
q
u
en
ce
-b
as
ed

ap
p
ro
ac
h
fo
r
th
e
u
n
am

b
ig
u
o
u
s
ch
ar
ac
te
ri
za
ti
o
n
o
f
is
o
la
te
s
o
f
b
ac
te
ri
a
an
d

o
th
er

o
rg
an
is
m
s
u
si
n
g
th
e
se
q
u
en
ce
s
o
f
in
te
rn
al

fr
ag
m
en
ts
o
f
se
v
en

h
o
u
se
-k
ee
p
in
g
g
en
es
.

h
tt
p
:/
/w
w
w
.m

ls
t.
n
et
/

P
ro
je
ct
o
r
2

P
ro
je
ct
o
r
2
al
lo
w
s
u
se
rs
to
m
ap

co
m
p
le
te
d
p
o
rt
io
n
s
o
f
th
e
g
en
o
m
e
se
q
u
en
ce

o
f
an

o
rg
an
is
m

o
n
to

th
e
fi
n
is
h
ed

(o
r
u
n
fi
n
is
h
ed
)
g
en
o
m
e
o
f
a
cl
o
se
ly

re
la
te
d
sp
ec
ie
s
o
r
st
ra
in
.U

si
n
g
th
e
re
la
te
d
g
en
o
m
e
se
q
u
en
ce

as
a
te
m
p
la
te

ca
n
fa
ci
li
ta
te

se
q
u
en
ce

as
se
m
b
ly

an
d
th
e
se
q
u
en
ci
n
g
o
f
th
e
re
m
ai
n
in
g

g
ap
s.

h
tt
p
:/
/m

o
lg
en
.b
io
l.
ru
g
.n
l/
w
eb
so
ft
w
ar
e/
p
ro
je
ct
o
r2
/

S
V
C

S
V
C
(S
tr
u
ct
u
re
d
V
is
u
al
iz
at
io
n
o
f
E
v
o
lu
ti
o
n
ar
y
C
o
n
se
rv
ed

S
eq
u
en
ce
s)
is
a

to
o
l
th
at

ca
n
se
ar
ch

fo
r
p
ai
rs

o
f
o
rt
h
o
lo
g
o
u
s
g
en
es
,
al
ig
n
th
e
p
ro
te
in

co
d
in
g
se
q
u
en
ce
s
an
d
v
is
u
al
iz
e
th
e
ev
o
lu
ti
o
n
ar
y
se
q
u
en
ce

co
n
se
rv
at
io
n

m
ap
p
ed

b
ac
k
o
n
to

th
e
g
en
e
st
ru
ct
u
re

sc
af
fo
ld
.

h
tt
p
:/
/s
v
c.
m
o
lg
en
.m

p
g
.d
e/

T
-S
T
A
G

T
is
su
e-
S
p
ec
if
ic

T
ra
n
sc
ri
p
ts
A
n
d
G
en
es

(T
-S
T
A
G
)
is
a
sy
st
em

in
te
g
ra
ti
n
g

E
S
T
,
g
en
e
ex
p
re
ss
io
n
,
al
te
rn
at
iv
e
sp
li
ci
n
g
an
d
h
u
m
an
–
m
o
u
se

o
rt
h
o
lo
g
y

in
fo
rm

at
io
n
fo
r
th
e
an
al
y
si
s
o
f
ti
ss
u
e-
sp
ec
if
ic

g
en
e
an
d
tr
an
sc
ri
p
t

ex
p
re
ss
io
n
p
at
te
rn
s.

h
tt
p
:/
/t
st
ag
.m

o
lg
en
.m

p
g
.d
e/

M
u
lt
ip
le

se
q
u
en
ce

al
ig
n
m
en
ts

C
H
A
O
S
/D
IA

L
IG

N
W
W
W

se
rv
er

T
h
e
C
H
A
O
S
/D
IA

L
IG

N
W
W
W

se
rv
er
is
a
m
u
lt
ip
le
se
q
u
en
ce

al
ig
n
m
en
t
si
te

w
h
ic
h
p
as
se
s
in
p
u
t
se
q
u
en
ce
s
th
ro
u
g
h
C
H
A
O
S
to

cr
ea
te

a
li
st
o
f
lo
ca
l

si
m
il
ar
it
ie
s.
T
h
es
e
si
m
il
ar
it
ie
s
se
rv
e
as

an
ch
o
r
p
o
in
ts
,a
ll
o
w
in
g
D
IA

L
IG

N
to

co
n
d
u
ct

g
lo
b
al

al
ig
n
m
en
ts
fa
st
er
.
A
B
C
ca
n
th
en

b
e
u
se
d
fo
r
th
e

in
te
ra
ct
iv
e
v
is
u
al
iz
at
io
n
o
f
th
e
al
ig
n
m
en
t.

h
tt
p
:/
/d
ia
li
g
n
.g
o
b
ic
s.
d
e/
ch
ao
s-
d
ia
li
g
n
-s
u
b
m
is
si
o
n

P
R
A
L
IN

E
P
ra
li
n
e
is
a
m
u
lt
ip
le

se
q
u
en
ce

al
ig
n
m
en
t
p
ro
g
ra
m

th
at

ca
n
in
te
g
ra
te

in
fo
rm

at
io
n
fr
o
m

se
q
u
en
ce

si
m
il
ar
it
y
se
ar
ch
es

an
d
se
co
n
d
ar
y
st
ru
ct
u
re

p
re
d
ic
ti
o
n
.

h
tt
p
:/
/i
b
iv
u
.c
s.
v
u
.n
l/
p
ro
g
ra
m
s/
p
ra
li
n
ew

w
w
/

W22 Nucleic Acids Research, 2005, Vol. 33, Web Server issue

http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://
http://


T
a
b
le

1
.
C
on

ti
nu

ed

N
am

e
D
es
cr
ip
ti
o
n

U
R
L
a

P
ai
rw

is
e
se
q
u
en
ce

al
ig
n
m
en
ts

P
ar
A
li
g
n

P
ar
A
li
g
n
p
ro
v
id
es

a
se
rv
ic
e
fo
r
se
q
u
en
ce

si
m
il
ar
it
y
se
ar
ch
in
g
p
o
w
er
ed

b
y
p
ar
al
le
l
co
m
p
u
ti
n
g

te
ch
n
o
lo
g
y
.
T
h
e
tw
o
co
m
p
ar
is
o
n
al
g
o
ri
th
m
s
u
se
d
ar
e
S
m
it
h
–
W
at
er
m
an

an
d
P
ar
A
li
g
n

(a
h
eu
ri
st
ic

m
et
h
o
d
fo
r
se
q
u
en
ce

al
ig
n
m
en
t)
.

h
tt
p
:/
/w
w
w
.p
ar
al
ig
n
.o
rg
/

Y
A
S
S

Y
A
S
S
p
er
fo
rm

s
lo
ca
l
al
ig
n
m
en
ts
o
f
D
N
A

se
q
u
en
ce
s.
It
is
av
ai
la
b
le

th
ro
u
g
h
a
w
eb

in
te
rf
ac
e

an
d
as

a
st
an
d
-a
lo
n
e
co
m
m
an
d
-l
in
e
to
o
l.

h
tt
p
:/
/w
w
w
.l
o
ri
a.
fr
/p
ro
je
ct
s/
Y
A
S
S
/

S
im

il
ar
it
y
se
ar
ch
in
g

E
B
I
T
o
o
ls

E
B
I
T
o
o
ls
is
a
p
ro
je
ct
th
at
ai
m
s
to

p
ro
v
id
e
p
ro
g
ra
m
m
at
ic

ac
ce
ss

to
th
e
v
ar
io
u
s
d
at
ab
as
es

an
d

re
tr
ie
v
al
an
d
an
al
y
si
s
se
rv
ic
es

E
B
I
p
ro
v
id
es

th
ro
u
g
h
S
im

p
le
O
b
je
ct
A
cc
es
s
P
ro
to
co
l
(S
O
A
P
)

an
d
o
th
er

re
la
te
d
w
eb

se
rv
ic
e
te
ch
n
o
lo
g
ie
s.

h
tt
p
:/
/w
w
w
.e
b
i.
ac
.u
k
/T
o
o
ls
/w
eb
se
rv
ic
es
/

H
H
p
re
d

B
as
ed

o
n
th
e
co
m
p
ar
is
o
n
o
f
p
ro
fi
le

H
M
M
s,
H
H
p
re
d
ta
k
es

a
p
ro
te
in

se
q
u
en
ce

o
r
m
u
lt
ip
le

se
q
u
en
ce

al
ig
n
m
en
t
as

in
p
u
t
an
d
se
ar
ch
es

fo
r
re
m
o
te

h
o
m
o
lo
g
u
es

in
an

as
so
rt
m
en
t
o
f

d
at
ab
as
es

su
ch

as
P
D
B
,
S
M
A
R
T
an
d
P
fa
m
.
T
h
e
u
se
r
ca
n
se
le
ct

ei
th
er

a
lo
ca
l
o
r
g
lo
b
al

al
ig
n
m
en
t
m
et
h
o
d
,
an
d
th
e
se
ar
ch

re
su
lt
s
ca
n
b
e
u
se
d
to

g
en
er
at
e
3
D

st
ru
ct
u
ra
l
m
o
d
el
s.

h
tt
p
:/
/p
ro
te
v
o
.e
b
.t
u
eb
in
g
en
.m

p
g
.d
e/
h
h
p
re
d

P
ar
A
li
g
n

P
ar
A
li
g
n
p
ro
v
id
es

a
se
rv
ic
e
fo
r
se
q
u
en
ce

si
m
il
ar
it
y
se
ar
ch
in
g
p
o
w
er
ed

b
y
p
ar
al
le
l
co
m
p
u
ti
n
g

te
ch
n
o
lo
g
y
.
T
h
e
tw
o
co
m
p
ar
is
o
n
al
g
o
ri
th
m
s
u
se
d
ar
e
S
m
it
h
–
W
at
er
m
an

an
d
P
ar
A
li
g
n
(a

h
eu
ri
st
ic

m
et
h
o
d
fo
r
se
q
u
en
ce

al
ig
n
m
en
t)
.

h
tt
p
:/
/w
w
w
.p
ar
al
ig
n
.o
rg
/

S
C
A
N
M
O
T

S
C
A
N
M
O
T
is
a
se
q
u
en
ce

si
m
il
ar
it
y
se
ar
ch
in
g
to
o
l
th
at

ad
d
s
th
e
ad
d
it
io
n
al

co
n
st
ra
in
ts
o
f

si
m
u
lt
an
eo
u
s
m
at
ch
in
g
o
f
m
u
lt
ip
le

m
o
ti
fs
.

h
tt
p
:/
/w
w
w
.n
cb
s.
re
s.
in
/~
fa
cu
lt
y
/m

in
i/
sc
an
m
o
t/
sc
an
m
o
t.
h
tm

l

a
A
co
m
p
le
te

li
st
in
g
o
f
th
es
e
U
R
L
s
ca
n
b
e
ac
ce
ss
ed

o
n
li
n
e
at

h
tt
p
:/
/b
io
in
fo
rm

at
ic
s.
u
b
c.
ca
/r
es
o
u
rc
es
/l
in
k
s_
d
ir
ec
to
ry
/n
ar
w
eb
2
0
0
5
/.

Nucleic Acids Research, 2005, Vol. 33, Web Server issue W23

http://
http://
http://
http://
http://
http://
http://


The Bioinformatics Links Directory is a community-driven
resource and aims to offer a useful resource that is more than
just a search engine. Therefore, the sites listed in the directory
are suggested by the research community, are carefully selec-
ted and are curated by experts. Individuals who know of a
resource that should be listed in the Bioinformatics Links
Directory should suggest the URL here: http://
bioinformatics.ubc.ca/resources/links_directory/add.php
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