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Predicting Proteins Containing Cis Peptide Bonds
Using Amino Acid Compositions

SONG Jiang-ning LI Wei-jiang
The Key Laboratory of Industrial Biotechnology Ministry of Education Southern Yangtze University Wuxi 214036
China

Abstract Based on the sampling database SLCTBASE with 820 protein spatial structure data the cis
peptide potential based on the correlation information between protein sequence amino acid content and
cis peptide was successfully constructed. Factor values of twenty amino acids for cis peptide
conformation were used to classify and predict the two protein datasets having cis peptide bonds and
without cis peptide bonds. The predicting accuracy was as high as 66% when train datasets and
prediction datasets are the same while the accuracy was 64 % in the case of using different train and
prediction datasets.
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Tab.1 The PDB Files containing cis peptide bonds in SLCTBASE
PDB
1A2ZA 1AUOCA 1ECD IHPM 1LTSA 1PVC2 1U9AA 2GSAA SHPGA
1A3K 1AUVA 1ECEA IHSBA 1LTSD 1PYTB 1UAE 2GSTA SNLL
1A60 1AV4 1ECFA 1HSBB 1LUCA 1QNF 1UCH 211B 6L.DH
1ASE 1AVMA 1EDE 1HSSA 1LUCB 1QORA 1UDC 2ILK 7AHLA
1A8P 1AX4A 1EDG 1HTRB IMHYG 1RA9 1UKZ 2KAUC TRSA
1ASUA 1AYL 1EFVB 1HUCB IMOLA 1RCY 1UMAH 2MCM S8FABA
1A9S 1BAM 1ESC 1HXN IMAT 1REQA 1VCAA 2MHR S8FABB
1A17 1BFD 1EUR 1THYXH IMHLC 1REQB 1VHH 2MPRA 8RUCA
1AAZA 1BDB 1EZM 1HYXL 1IMKAA IRFS 1VID 2MSBA 8TLNE
1ACS 1BGP 1IFINA 1TAKA IMLA 1RGEA 1VNC 2MTAH
1ADEA 1BLSA 1FINB 11AKB IMPGA 1RHS 1VPSA 2NADA
1ADOA 1BMDA 1FJMA 1IDK IMPP 1RKD 1VRTA 20VO




PDB
1AERA 1BNDB 1FMTA 11DO 1MSK 1RLAA 1VSD 2PGD
1AERB 1BPYA 1ENC 1ILR1 INAR IRMG IWHTA 2PKAB
1AF7 1BTL 1FROA 1IMBA INBAA 1ROM 1WBA 2RN2
1AGJA 1CEC 1FUA 1INP 1NDH 1RSY 1WDNA 2SGA
1AH7 1CELA 1FUPA 110V INIF 1RVAA 1WGJA 2SICI
1AI3 1CEM 1FUS 1IVYA INLS 1SFP 1WHO 2SICE
1AIJH 1CGT 1FVKA 1JDBB INNC 1SFTA 1XAA 2SIL
1AIJM 1CHD 1G3P 1JDBC INSCA 1SMD 1XER 2TGI
1AIJS 1CHKA 1GAI 1JDW INSJ 1SNC 1XGSA 2TRCP
1AIR 1CLC 1GAL 1JER INULA 1SOXA 1XJO 2TRXA
1AISA 1CNSA 1GCB 1JETA 10BR 1SRA 1XNB 2VPFA
1AJSA 1CNV 1GDHA 1JFRA 10BWA 1SVB 1XYZA 2WEA
1AJSB 1CPO 1GDOA 1JPC 10NEA 1TABI 1YAIA 3BCT
1AK1 1CPT 1GEN 1KNB 10PS 1TCA 1YTBA 3BTOA
1AKO 1CSEE 1GIFA 1KOBA 10PY 1TDE 1ZIN 3CHY
1ALY 1CTF 1GLQA 1KPF 10YC 1TDTA 17XQ 3DFR
1AOFA 1CTN 1GNWA 1KSIA 1PAZ 1'TF4A 2ACK 3FIB
1AOA 1CUK 1GOF 1KTE 1PBE 1TGXA 2AAA 3FRUA
1AOCA 1CVL 1GP1A 1LAM 1PBGA 1THG 2AYH 3FRUB
1AOEA 1DANH 1GPMA 1LAUE 1PGS 1THV 2BBKH 3GRS
1AORA 1DANT 1GSA 1LBEA 1PHG 1TIF 2CAE 3MINA
1AOZA 1DAPA 1GYM 1LCL 1PHP 1TIIA 2CBA 3MINB
1APA 1DBQA 1HAI1 1LDG 1PLC 1'TIID 2CMD 3NUL
1APYA 1DIN 1HCL 1LED 1PNKB 1'TMKA 2CTC 3PTE
1AQOA 1DKZA 1HCZ 1LGHA 1PPN 1ITMY 2EBN 3TGL
1AQ6A 1DORA 1HFC 1LIT 1PRCC 1'TN3 2ERL 4AAHA
1AQZA 1DPE IHGXA 1LKI 1PRCH ITTQA 2GEP 4HTCH
1AUIA 1DRW 1HIAB 1LST 1PRCM 1TTQB 2GMFA 4SGBE
1AUK 1EAYA 1HPLA 1LT5D 1PUD 1TVDA 2GSQ 5CROO
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10 22

65.9%
0 65.2%
2 0.258 0.327
2.1 —0.36 0
2.2 2 —
20 v, 2. -
2 20 v, 168
Tab.2 V, values of 20 amino acids with the same train set 50 320
and test set 241 47 034
169
V. V. V. 44 834
F 0.766 L -1.029 I —0.348 242 46 342
M 2.990 \Y% -0.832 S -1.132 45
P 11.659 T 1.335 A —-0.381 4 20 v,
Y 4.957 H 0.511 Q —5.191 Tab.4 V, values of 20 amino acids with the different train
N —0.240 K —2.412 D —-1.513 set and test set
E —2.539 C -5.129 A\ —0.250
R -1.997 G 0.268 Vs Vi Vs
F 3.687 L 0.780 I —1.276
Va M —3.049 \Y% —2.445 S —1.056
2 Phe P 11.516 T 0.238 A 0.623
Met Pro Thr Tyr His Gly 7 Y 5.819 H —0.324 Q ~06.185
Met Pro Tyr 3 N 0.905 K -3.511 D -0.046
13 E -2258 | C  -6.423 | W  0.829
Ser Asn Lys Asp Glu Cys Arg 7 R —2.660 G ~0.300
v, 5

Tab.5 The prediction accuracy of different thresholds and

correlation coefficients with the different train set

3.
and test set
3
Z % Zy %
Tab.3 The prediction accuracy of different thresholds and
correlation coefficients with the same train set and -0.30 0.190 56.4 -0.20 0.184 58.2
fest set -0.10 0.179  59.8 0.00 0.182  61.3
7 7 0.08 0.218 63.7 0.10 0.211 63.5
0 % 0 %
0.20 0.118 60.3 0.30 0.117 60.6
-0.36  0.327 60.2 -0.32 0.308 60.7
-0.28 0.322 62.4 -0.20 0.308 63.8 2 4 4
Phe Pro
-0.18 0.310 64.4 -0.12 0.292 65.1
Thr Tyr Ile Val
0 0.258 65.2 0.02 0.270  65.9
Ser Asn Lys Asp Glu  Arg
0.10 0.265  65.7 0.20 0.179 62.4




3 11
0.08 3 20
63.7% 0.218 Phe Pro Thr Tyr 4
0 61. 3% 8 I[le Val
0.182. Ser Asn Lys Asp Glu  Arg.
4
3 2
1 5
global sequence information
20 local sequence information or
flanking sequence information .
66% 64%
2 20 20
V.
66 %
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