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Prediction of membrane protein types based on

compressed amino acids and support vector machine
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Abstract ; Membrane proteins which hold a particular structure are the exact substance in cells to implement various

functions. Six types of membrane proteins were classified based on their different performances on cell membrane. In this

study, compressed amino acids were used to compress the original membrance proteins sequences, and features in the

form of single amino acid and dipeptide compositions were extracted from the compressed sequences. Finally, classifiers

were developed using support vector machine (SVM). The results demonstrated that this method could well predict the

types of membrane proteins as the accuracy rate of prediction is above 98% and 85% on average based on 5-fold cross-

validation. This work will establish the basis for the further research of membrane protein’s structure and function.
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Table 1 Database of membrane protein types

FREA (JR) fERFEAS (%)
A.Type I 907 1 873 1 B+D+E+F+1/4 C 4§
B.Type II 273 674 1 1/5A+1/40 C+1/2D+E+F £
C.Multipass 4 385 1684 H A+B+D+E+F ZHA%

D.Lipid Chain 268 663 Hi 1/5A+1/2B+1/40 C+E+F 41,

E.GPI 183 360 1 1/10A+1/5(B+D) +1/40 C+F 4%,

F.Peripheral 53 230 1 1/30A+1/9(B+D) +1/40 C+1/6E ZH¥,

1.2 RIS ERNRISHL
12,1 HJRAR T Ik 467 51)

SIAJER R IR HHE &, BV R UA B 20 Fl G 2k
iz AA=|A,R,N,D,C,Q,E,G,H,I,L, M ,K,F,P,S,T,
W, Y,V | ARAEEAE B R TR T R4 432, R A
AU —2, IXRE 20 Fal SRR ARSE AN [ 19 45 )7
KR T AR ELE R (WK 2) X 2 T
FIHY 11 B4R 7 o AT IR, B AN ) ) 4
5 AT AR AR BRI S |

R2 AEMEREFEX 20 HEERFITERES S

Table 2 Compressed alphabets produced by different methods

Alpha(N) Classes

SE-B(14) A,C,D,EQ,FY,G,H,IV,KR,IM,N,P ST, W
SE-B(10) AST,C,DN,EQ,FY,G,HW,ILMV KR, P
SE-V(10) AST,C,DEN,FY,G,H,ILMV,KQR,P, W
Li-A(10) AC,DE,FWY,G,HN,IV,KQR,LM,P,ST
Li-B(10) AST,C,DEQ,FWY,G,HN,IV,KR,LM,P
Solis-D( 10) AM,C,DNS,EKQR,F,GP ,HT,IV,LY, W

Solis-G ( 10) AEFIKLMQRVW,C,D,G,H,N,P,S,T,Y

Murphy( 10) A,C,DENQ,FWY,G,H,ILMV,KR,P,ST
SE-B(8) AST,C,DHN,EKQR,FWY,G,ILMV, P
SE-B(6) AST,CP,DEHKNQR,FWY, G, TLMV
Dayhoff(6) AGPST, C,DENQ, FWY , HKR , LMV
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Table 3 Prediction results of classifiers which construct on different compressed methods

R Type 1( Acc) Type T( Acc) Multipass( Ace)  Lipid Chain( Acc) GPI( Acc) Peripheral (Acc)
JE4iT5 =
SE-B(14) 91.14 83.79 96.93 81. 16 80. 89 74.88
SE-B(10) 90. 25 82.53 96. 54 82.42 77.26 75.09
SE-V(10) 86. 61 82.59 97.11 83.93 79.13 75.85
Li-A(10) 89.32 82.24 97. 61 80. 97 79.82 74.71
Li-B(10) 90. 59 84.94 98. 02 83. 85 80. 99 75.78
Solis-D(10) 83.65 80. 95 97.04 78.66 76.50 72.20
Solis-G (10) 78.89 76.71 93.06 80. 26 75. 61 69. 90
Murphy( 10) 84.06 80.92 95.37 83.52 77.74 66. 64
SE-B(8) 84. 81 78.83 95.96 77.43 73.84 58.86
SE-B(6) 82.09 77.07 94.79 76.32 70. 16 60.97
Dayhoff(6) 80. 18 78.65 94.38 74. 08 73.42 63.77
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Table 4 Test the database A with Li-B(10) compressed method

Type II Multipass Lipid Chain GPI

E=ESL
. ~ Type 1
BRAEEL D

Sn 90. 11 84.85 98.93 72.31  76.92
Sp 93.75 85.83 97. 67 85.52  81.08
Acc 92.38 85.48 98.29 82.44 79.73
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