(Material and Methods)

(Materials)
Computer Hardware
Pentium 1 300

Main memory: 64 MB
Hard disk: 6.4 GB
- VGACard: 8 MB

Computer Software
Linux
source code
UNIX

word processing, databases,
presentation, spred sheets,

SNNS (Stuttgart Neural Network Simulator)
neural network

kernel (GUI) SNNS
SNNS The Institue
for Parallel and Distributed High Performance System at Stattgart University
(Andreas, et al., 1987)
SNNS
simulator kernel, graphical user interface, batch simulator version snnsbat
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31 SNNS (Andreas, étal., 1987))

SNNS

simulator kernel
graphic  graphical user interface

graphical user interface

1 xqui

batch simulator version snnshat batch

network compiler snns2c
network ( SNNS
http://durandal. mass.ubordeaux2.fr/--corsini/SNNS Manual/nodel .html )

' SNNS
SNNS


http://durandal.mass.ubordeaux2.fr/--corsini/SNNS_Manual/nodel_.html
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(Operating System)

SUN Sparest. ELC.IPC Sun0S4.12,4.13535.4
SUN Sparest. 2 Sun0S4.1.2
SUN Sparest. 5,10,20 Sun0§4.1.35354
DECstation 3100,5000 Uitrix V4.2
DEC Alpha AXP 3000 OSF V21
IBM-PC 80486, Pentium family Linux
IBM RS 6000/320,3220H, 530H AIXV3.1, AIXV32.2
HP 9000/720,730 HP-UX 8.07
SGI Indigo 2 IRIX4.055.3
31 SNNS
(Andreas, €étal., 1987)
SNNS ¢ (ANSI-C)
simulator grapnical
user interface ! Xx-windows manager  twm.tvtwm, olwm.fuwm
X11R5 X11R6 graphical user interface
(text mode)
Visual C++ 1 32
Windows 95 Windows NT user
interface
Protein Database NCBI  PBD
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URL=> http:/fwww.nchi.nlm.nih.gov/
URL=> http://www.rcsh.org/pdh/

Methods
2 2-D a-Helical pattern (Schiffer
and Edmunson,1967.) (
secondary structure ) (Woodcock, Protein Engineering. 11992.)
cluster
u
2
1 2
2
2
L 2-D a-helical
pattern
11 (helix smoothed)
3.6 (Henrissat et al.11983.)
19

18 (period) 5


http://www.ncbi.nlm.nih.gov/
http://www.rcsb.org/pdb/
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(Algorithm)

2-D a-Helical pattern

i=> (1 [i]) 1=>(11D[1])

[ =(1X NT)mod NR

NT 1 period
NR 1 period
[ I 1=0,1,2,3...
(NT=3,NR=11)
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2. cluster
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hydrophobic

hydrophilic
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hydrophobic ( cluster”®

2 cluster
cluster

hydrophobicity 40

(Cornett J.L., 1987) : G Von Heijne c
Blomberg (1971) G Von Heijne ¢ Blomberg

hydrophobicity
hydrophobicity glycine
surface area hydrophobicity
3.2
' hydrophobicity hidorphobicity

Arginine -11.2 Threonine 04
Glutamine 9.9 Histidine 0.5
Aspartic Acid -1.4 Alanine 05
Lysine -4.2 Methionine 13
Proline -3.3 Valine 15
Cysteine -2.8 Leucine 18
Serine -0.3 Tyrosine 2.3
Glutamic acid 0.3 Phenylalanine 25
Asparagine -0.2 Isoleucine 25
Glycine 0 Tryptophan 34

3.2 hydrophobicity glycine (Creighton

T.E., 1984)
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2
1 Hydrophobic , 11IFY 1L V, M
2 Acidic / Neutral 1E/N.Q /
3 Basic RKH
4 Disulfide bonds c Cyan
5 Always Loop T
6 Breaker GP
7 Small Hydrophobic A
3.3 cluster
] Hydrophobic
hydrophobicity cluster
, 4 2
2
o, equence identity
30
, 4.1 sequence identity 35%-98% 4 2
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input

(binary data)

Arginine
Glutamine
Aspartic Acid
Lysine
Proline
Cysteine
Serine
Glutamic acid
Asparagine
Glycine

34

output

00001
00010
00011
00100
00101
00110
00111
01000
01001

Threonine
Histidine
Alanine

Methionine

Valine
Leucine
Tyrosine
Phenylalanine
Isoleucine

Tryptophan

10
1000000000

1010000000

01010
01011
01100
01101
01110
01111
10000
10001
10010
10011

41



input file
SNNS pattern definition file V3.2
generated atWed Sep 1 15:58:23 1999

No. of patterns : 135
No. of input units : 90

No. of output units : 10

0011001010011000101010001
0100001000100010001100100
0100101100000101001101010
100010101001111
0000000000

0010001001011000001010011
0101010001010100111110011
0110001110010100100100000
01 00 10001 000 110
1000000000

0011000110000110010001110
0011010001010001001100111
0101000001100010001000011
0010000 110001 11
0100000000

0011100010010000011010001
0011001110000001000001111
0010000<10010100011000100
011100101001001
0110000100



hidden layer
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hidden layer
' hidden
layer '
hidden layer
) 5
hidden layer 30, 40, 50, 60 70
test set 2
1 Training set 100 %
‘2 Train 100 %
Training set and Test set
Training set and Test set neural network 5
5 ( 1)
5
1 Myoglobin 17
2. Fibronectin 14
3. TBP 13
4. Transmembran 13
5. Those phosphate Isomerase 14
cluster
2
cluster

cluster
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1 Training set 212
2 Test set 2

(135
50

)

x 1000/0
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Network

network file hidden 30 neuron(s)

SNNS network definition file V1.4-3D
generated at Wed Sep 22 01:02:27 1999
network name : train30

source files :

no. of units : 130

no. of connections : 3000

no. of unit types : 0

no. of site types : 0

learning function : Std_Backpropagation
update function : TopologicalLOrder
unit default section :

act | bias | St Isubnet | layer| actfunc | outfunc

0.00000 | 0.000001h 1 O I1 1Act Logistic ] Outjdentity
i L1 1 i i
unit definition section :

no. ltype Name lunitName 1 act 1 bias 1st | position lactfunc loutfunc Isites

! i i i 1o 1 1 1
11 1 10.00000 1010311 | i 10,1,17136 | I I
21 1 10.00000 1-0.57433 | i 10.2,17136 | | |
130| | | 0.00000 | 0.77494 | 0 120,10,171361 | |

1 1 1 1 1 1 1 1 1

connection definition section
target! site Isourcerweight

— 1

91 | 1 90:-0.28176, 89:-0.00377, 88:-0.72144, 87:-0.33136. 86:0.79794, 85:-0.68870, 84:-0.14213.
83:-0.23370,82:-0.11929, 81:-0.68651, 80:-0.83752, 79:-0.79634, 78:0.97375. 77:0.72623,

76:-0.10891, 75:-0.86160.

130 | 1120:-0.06222, 119: 0.69760, 118:-0.11232, 117:0.79670, 116: 0.08628, 115:-0.02820, 114: 0.30983,
113: 0.11079, 112: 0.20106, 111:-0.66918, 110:-0.48789, 109: 0.46247, 108: 0.75637, 107.-0.00536,
106:-0.57289, 105: 0.85544.104:-0.17328, 103: 0.57342, 102:-0.78603, 101: 0.01221, 100:-0.86883,
99:0.47869, 98:-0.91968, 97: 0.79176.96:-0.93682. 95:0.28500, 94-.-0.04800, 93-.-0.40099,

92:0.56202, 91:0.95544
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