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LAMPIRAN
A. Program Simulasi Pelipatan Protein

// This is a program to calculate exact DOS of the 3D HP model
// note : yang diubah adalah jumlah monomer N, urutan asam
amino, for-for, rentang energi

#include <stdio.h>
void update(int v1[][3], int ind, int arrow);

int main() {

int N = 18; // number of monomers

int amino_sequence[] =
{90,1,0,1,0,0,1,0,1,2,0,0,2,2,2,1,0,0}; // amino acid sequence of
the protein. H =0, P =1, and @ = 2

// 0,0,1,2,2

int dim = 3; // dimension of the protein lattice

int deg = 6;

//define 2d-array to store the coords of the direction of
fold of monomers in the lattice

int dir[N-1][dim];

// int savedir[N-1][dim];

//set the initial x and z coords of the directions
for (int i = @; i < N-1; i++) {

dir[i][e] = o;
dir[i][1] = 1;
dir[i][2] = ©;

// array for unit vector s and o that point out the
direction of the folding
int cf[3] = {0,0,0};

// variables to calculate the energy of the configuration

int eHH = 4;
int nHH = ©;
int eHo = 2;
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int nHO = ©;

int etheta = 1;

int ntheta = 0;

int totalEnergy = 0;

int flagoverlap = 0; // if the configuration overlap we do
need to calculate the energy

// dos variable to record the energy
int energy interval[] = {0, 100, 1}; //the range of energy

from © to 20 with interval 1

int range = (energy_interval[l] - energy_interval[0]) *

energy_interval[2];

long long int dos[range];

for (int t = 0; t < range; t++) {
dos[t] = ©;

b

int doscount = ©;

int index = N-2;

int flag = ©;

int a[N-1];

a[e] = -1;

int tmpa[N-2];

for (int i = 0; i < N-2; i++) {
tmpa[i] = ©;

// variables to count the numbers overlap and valid

configurations

long long int countoverlap = 0;
long long int countvalid = ©;

// for every possible pattern of the protein to fold
for (a[l] = -3; a[1] <= 3; a[1] ++) {

if(a[1] == @ || a[1] == -a[@]) continue;

for (a[2] = -3; a[2] <= 3; a[2] ++) {
if(a[2] == @ || a[2] == -a[1]) continue;

for (a[3] = -3; a[3] <= 3; a[3] ++) {
if(a[3] == @ || a[3] == -a[2]) continue;

for (a[4] = -3; a[4] <= 3; a[4] ++) {
if(a[4] == @ || a[4] == -a[3]) continue;



for
for
for
for
for
for
for
for
for
for
for

for

(dir[i][1]

(a[5] = -3; a[5] <= 3; a[5] ++) {

if(a[5] == @ || a[5] == -a[4]) continue;
(a[6] = -3; a[6] <= 3; a[6] ++) {

if(a[6] == @ || a[6] == -a[5]) continue;
(a[7] = -3; a[7] <= 3; a[7] ++) {

if(a[7] == @ || a[7] == -a[6]) continue;
(a[8] = -3; a[8] <= 3; a[8] ++) {

if(a[8] == @ || a[8] == -a[7]) continue;
(a[9] = -3; a[9] <= 3; a[9] ++) {

if(a[9] == @ || a[9] == -a[8]) continue;
(a[10] = -3; a[10] <= 3; a[10] ++) {
if(a[10] == 0@ || a[1@] == -a[9]) continue;
(a[11] = -3; a[11] <= 3; a[11] ++) {
if(a[11] == 0@ || a[11] == -a[10]) continue;
(a[12] = -3; a[12] <= 3; a[12] ++) {
if(a[12] == 0@ || a[12] == -a[11]) continue;
(a[13] = -3; a[13] <= 3; a[13] ++) {
if(a[13] == 0@ || a[13] == -a[12]) continue;
(a[14] = -3; a[14] <= 3; a[14] ++) {
if(a[14] == 0 || a[14] == -a[13]) continue;
(a[15] = -3; a[15] <= 3; a[15] ++) {
if(a[15] == @ || a[15] == -a[14]) continue;
(a[16] = -3; a[16] <= 3; a[l1l6] ++) {
if(a[16] == @ || a[16] == -a[15]) continue;
totalEnergy = 0;

nHH = ©;

nHO = O;

ntheta = 0;

flagoverlap = 0;

for (int i = 1; 1 < N-1; i++) {
update(dir, i, a[i]);
¥

// cek overlap
for (int 1 = 0; i < N-1; i++) {
if(i != N-2 && (dir[i][@] =
== -dir[i+1][1]) && (dir[i][2] =
flagoverlap = 1;

-dir[i+1][0]) &&
-dir[i+1][2])) {
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countoverlap++;
// printf("!!!Konfigurasi overlap!!! \n");
break;

for (int j =1 + 3; j < N-1; j+=2 ) {
for (int k = i; k <= j; k++) {
cf[0] += dir[k][@];
cf[1] += dir[k][1];
cf[2] += dir[k][2];
}
if ((cf[@] == 0) && (cf[1l] == 0) && (cf[2]
== 0)) {
flagoverlap = 1;
break;
}
cf[0] = 9; cf[1] = 9; cf[2] = O;
}
if (flagoverlap) {
countoverlap++;
// printf("!!!Konfigurasi overlap!!! \n");
break;

}

if (flagoverlap) continue;

// calculate energy
for (int i = 9; i < N-3; i++) {
if (amino_sequence [i] == 0) {
for (int j = i+3; j < N ; j +=2) {
// komponen H-H
if (amino_sequence[j] == 0) {
for (int k = i; k <= j-1; k++) {
cf[@] += dir[k][@];
cf[1] += dir[k][1];
cf[2] += dir[k][2];
}
if ((cf[@]*cf[O] + cf[1]*cf[1] +
cf[2]*cf[2]) == 1) {
NHH++;



}
cf[@] = 9; cf[1] = 9;cf[2] = ©;

}

//komponen H - @
if (amino_sequence[j] == 2) {
for (int k = i; k <= j-1; k++) {
cf[@] += dir[k][9];
cf[1] += dir[k][1];
cf[2] += dir[k][2];
}
if ((cf[@]*cf[O] + cf[1]*cf[1] +
cf[2]*cf[2]) == 1) {

nHO++;
}
cf[0] = 9; cf[1] = 9;cf[2] = ©;
}
}
}
//komponen @ - H
if (amino_sequence [i] == 2) {
for (int j = i+3; j < N ; j +=2) {
if (amino_sequence[j] == 0) {

for (int k = i; k <= j-1; k++) {
cf[@] += dir[k][@];
cf[1] += dir[k][1];
cf[2] += dir[k][2];
}
if ((cf[@]*cf[O] + cf[1]*cf[1] +
cf[2]*cf[2]) == 1) {
NHO++;

}
cf[0] = 0; cf[1] = @;cf[2] = ©;

}

// calculate ntheta
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for (int 1 = 0; i < N-2; i++) {
if (a[i] !'= a[i+1]) ntheta++ ;

countvalid++;

totalEnergy = eHH*nHH + eHO*nHOs + etheta*ntheta;

dos[totalEnergy] += 1;

13333303308 003 0

int sumdos = 0;
for (int i = 0; i < range; i++) {
if (dos[i] != @) sumdos += dos[i];

}

double normdos[range];

for(int j = @; j < range; j++) {
if (dos[j] !'= @) normdos[j] = (double) (dos[j]) /
(double) (sumdos);
}

//print dos ke file output
FILE *f;
f = fopen("resultl.out", "w+");
for (int i = 0; i < range; i++) {
if (dos[i] !'= 0) {
printf("%d %.8e %11i \n", i, normdos[i],
dos[i]);
fprintf(f, "%d %.8e %11i \n", i,
normdos[i], dos[i]);

}

}
fprintf(f,"valid configuration = %11i \n", countvalid);
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fprintf(f,"overlap configuration = %11i \n", countoverlap);
printf("valid configuration = %11i \n", countvalid);
printf("overlap configuration = %11i \n", countoverlap);

fclose(f);
}

void update(int vi1[][3], int ind, int arrow) {
switch (arrow) {

// kanan

case -1:
vi[ind][@] = ©;
vi[ind][1] = 1;
vi[ind][2] = ©;
break;

case 1:
vi[ind][@] = ©;
vi[ind][1] = -1;
vi[ind][2] = ©;
break;

// bawah

case -2:
vi[ind][@] = 1;
vi[ind][1] = ©;
vi[ind][2] = ©;
break;

case 2:
vi[ind][@] = -1;
vi[ind][1] = ©;
vi[ind][2] = ©;
break;

// depan

case -3:
vi[ind][@] = ©;
vi[ind][1] = ©;



vi[ind][2]
break;

case 3:
vl[ind][@]
vi[ind][1]
vi[ind][2]
break;
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