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Improved PERM Algorithm of Protein Folding Simulations

1.1 Xiao-Mei
(Faculty of Computer, Guangdong University of Technology, Guangzhou 510006)

Abstract PERM is the most efficient aproach for protein folding problem in lattice model. In this paper we ppresent an
improved growth algorithm which simplify the calculation of weight when choosing different branches and apply differ-
ent upper thresholds according to different type of monomers. The experiment results show that the improved growth
algorithm can find the knwon lowest ground state faster for the given HP sepquences in square lattive model.
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Nol Length! E I Protein sequence

3D HP sequence

HPH, P, H;PH: P, H,P, HPH; PHPH.

1 48 [—32
P;H,P; HPs He

2 48 |—34 H,PH,PH;P,HP,H, P, HP; HP, HP; HP; H, P, H; PH

PHPH;PHs P, HPHP, HPH, (PH)P; H(P: H:)2

3| 48 [—34
P, HPHP; HP

PHPH, P, HPH; P, H, PH, P; Hs P, HPH,

41 48 |33
(PH);P,HP, (HP),

P, HP; HPH,P; H, PH, PH; P,

5] 48 |—32
(HP), HP; HPs H,PH,PH

6| 48 |—32 H;P;H:PH(PH:);PHP; HPHP, HP; HP; Hs PH

PHP, HPH; PHPHPH,PH,P; HPHP; H;

7 48 |37
(P;H2),P;:H

PH,PH; PH,P; H;Ps HPH, P, HoPHP; H,

8] 48 |—31
(PH);PH,P;

(PH) P, (HP)>; HP HPH:P; H; PHP, H

9| 48 |—34
PH,P;HPH;P,H

PH:Ps HoP; HsPHP HPH: (P H)»
P.H,P:H;P;H;

10f 48 |—33
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No/E HZ CHCC CG

CI ACO PERM IPERM

1/—32 —31(4 hrs) | —32(30 min) | —32(9. 4 min)

—32 —32(30min) | —32(0.2 min) | —32(0. 046 min)

2/—34 | —32(18 hrs) { —34(2. 3 min) | —34(35 min)

—33 { —34(420 min) | —34(0. 6 min) | —34(0, 081 min)

3/—34 | —31(23 hrs) | —34(30 min) | —34(62 min)

—32 | —34(120 min) | —34(0.2 min) | —34(0. 156 min)

4/—33 | —30(19 days) | —33(71 min) | —33(29 min)

—32 | —33(300 min) —33(3 min) —33(0. 033 min)

5/—32 |—30(l. 3 days)| —32(32 min) | —32(12 min)

—32 | —32(15 min) —32(1 min) | —32(1. 338 min)

6/—32 |—29(2.1 days)| —32(80 min) | —32(460 min)

—30 |—32(720 min){ —32(0.2 min) | —32(0. 759 min)

7/—32 |—29(2.5 days)| —32(110 min) | —32(64 min)

—30 |—32(720 min) —32(1 min) —32(0. 006 min)

8/—31 ~—29(4 hrs) | —31(530 min) | —31(38 min)

—30 {—31(120 min) | —31(0. 6 min) |—31(0. 296 min)

9/—34 | —31(4.5 hrs) | —34(8, 3 min) —33

—32 | —34(450min) —34 (7T min) |[—34 (0. 654 min)

10/—-33 | —33(1.1 hr) | —33(4. 8 min) | —33(1, 1min)

—32 | —33(60 min) | —33(0. 01 min) | —33(0, 078 min)
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