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Fig.1 The distribution of the sequence number of loops with different loop lengths in the

B-hairpin and non-B-hairpin. —@—: Non-hairpin; —m—: Hairpin
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A
A Seq.1 IFMNQRGSHGVVLAN FMNQRGSHGVVL
Secondary structure EEEEETTTTTEEEEE EEEETTTTTEEE
Seq.2 IRLEKLYQI ee JRLEKLYQI
e
Secondary structure EEE-TEEEE ee EEE-TEEEE o
(B) Seq.1 IFMNQRGSHGVVLAN FMNQRGSHGVVL
Secondary structure EEEEETTTTTEEEEE EEEETTTTTEEE
Seq.2 IRLEKLYQI e IRLEKLYQI ee
e
Secondary structure EEE-TEEEE o EEE-TEEEE oo
© Seq.1 IFMNQRGSHGVVLAN MNQRGSHGVVLA
Secondary structure EEEEETTTTTEEEEE EEETTTTTEEEE
Seq.2 IRLEKLYQI eee [RLEKLYQI
e
Secondary structure EEE-TEEEE eee EEE-TEEEE

Fig.2 The diagram of three patterns fixed-length. (A) Shows the pattern that the loop locates the center of

pattern fixed-length; (B) Shows that first amino acid of loop locates the fifth position of pattern fixed-length;

(C) Shows that the end of loop locates the eighth position of pattern fixed-length. Note: first row is amino

acid sequences, second row is secondary structures corresponding sequences. Boldfaces are amino acids and

secondary structures of corresponding loops; « is a gap
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Table 1 The predictive results, respectively for 5-fold cross validation of training set

and independent testing set

Acc Mcc Qury Qi Qe
Training set 81.24% 0.57 83.06% 76.70% 89.91% 64.43%
Testing set 78.34% 0.56 77.24% 80.09% 86.12% 68.76%

MF T TS5 A 2] PR 5- A8 XA
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Fig.3 ROC curves in the training set for 5-fold cross validation and in the independent testing set. (A) Shows

ROC curve of training set for 5-fold cross validation; (B) shows ROC curve of independent testing set
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Table 2-1 Prediction results for B-hairpins of 63 proteins in the CASP6 dataset

Exact matches the B-hairpins

Exact matches the 3-hairpins

Exact matches the B -hairpins

RWVYKLNGVTLEVNRV Yes CLIVEIGGVYFVRR Yes SIHVDGEGTCLVT No
EKFVLENGVL Yes TAIVQIRNREMPVKVT No VKTLIVLDNAGGVYAVVI Yes
LGIVSGGRLI Yes RYELRNGEIRAT Yes YGTYGMVSESGEHFNAI No
ISGEFSLFAKGYWVENGEIA Yes FRIHAIAGGYRFLT Yes GQVKVKFDVTPDGRVDNVQILS Yes
NIVIKLLEVNGNHAIKIS Yes KMIDVALRVDGVEVDRIR (*) Yes (%)

TREFSLRLANGDLDQYTD Yes MIQMGTKFYQI No MMFHVRTDSNHDVLMD Yes
LTIQVNGVP Yes VIDESSHFVSVA No KFYQIDSTGKLSE Yes
LNGVALHFEGGKATAAERFI  Yes KAIVVADGQKSV (¥*) Yes RLFVAESESGEVVGFAAF Yes
TDLAVLSDGELQLTTI (*) Yes KVELRQVECINGNIFLHLGAV Yes HYQAFIRDELDENKWYKF Yes

Note: *mark shows correct prediction B-hairpin by our method, but incorrect prediction by Kumar's method. Boldfaces show

amino acids in loops; “Yes” and “No” show correct and incorrect prediction B-hairpins by our method. Kumar's results

are from reference 5
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Table 2-2 Prediction results for B-hairpins of 63 proteins in the CASP6 dataset

Non-exact matches the -hairpins

Non-exact matches the B-hairpins

Non-exact matches the 3-hairpins

IKVTVTNSFFEV No  VGFKVKGPSGIGGIVRI No AIIMKVDKDRQMVVL Yes

RWIGNMMFHVR No LGLVYDIQIDDQNNVKVLMTM  Yes ILRVMLIPVSEDYLIFSIL Yes

KVERMSKTVYTVDWV Yes PVRFTDAQGNQHEGIT Yes GGIVRIERNREKVEFAI No

REIELGGAKLWEVAYGF Yes VICKPIGPSKVYVS Yes  YVNFYIANGGII (*) Yes

IVYYFTEDFFRLVV Yes RLLEGERGPWVQI Yes RLYTHPDGRIVVVP Yes

FNVEIKVLKDGKTGTFRT Yes FVSVAPFAATYPFEIWI Yes LAFDREGYRL Yes

VLRVGRFEDDGYFCTIEV- Yes RMVDFHGWMMPLHY (*) Yes LEVNRVEGIGDFVDIEV No

TATSTVT

VISFEGGKLKVRVKAI No DLFIATTGYTGEAGYEIAL (*) Yes LIFSILTEFGVSKVTPIK Yes

YSYKYVHDDGRVSYPLCFIF ~ Yes TFSPTLGYSIALARV (*) Yes FVHFRNVKYLGEHRFE Yes

FVIDDAKNIYIYVSG Yes VNVLFVDDEAKTNQIFAR- Yes HWITDANGKTSEVQ No
RRLSFDCTATLK

WYKFNDDKVSVV No KDFRIEIEYERTEEHPRIFTKVH- No RILKGGTAYQT Yes
LKYIFKF

GWRTFDVNGEKLTVVNLL  Yes YNLIGVITHQGANSES- Yes MCCFARPGVVLLSW Yes
GHYQAFIR

VYFEVPRPKLLRIR Yes VVLVRKVGAPGNPEFALGAV(*) Yes QVEYFNSKLKQKFTLTLG (*) Yes

FAVFSGKYFKGESPIGSVYLF  Yes FLFAMAIARDANPRSGSWYE-  Yes MEVTTDHGVIKL Yes
LAR

KIKYTGGELCI Yes HLHFITEDKTSGGHVLNLQFD  Yes KALYSGMLNASGGVID Yes

TVRGVFIVDARGVIRTMLYY  No

Note: *mark shows correct prediction B-hairpin by our method, but incorrect prediction by Kumar's method. Boldfaces show

amino acids in loops; “Yes” and “No”

are from Reference 5
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THE B-HAIRPIN MOTIFS PREDICTION USING SUPPORT VECTOR MACHINE

HU Xiu-zhen'?,

LI Qian-zhong'

(1. Department of Physics, College of Sciences and Technology, Inner Mongolia University, Hohhot 010021, China;
2. Department of Physics, College of Sciences, Inner Mongolia University of Technology, Hohhot 010059, China)

Abstract: Based on the protein sequence,

a new method for predicting supersecondary structure

motif, B-hairpins, is proposed. By using of the composite vector with increment of diversity to express

the information of sequence, and input the increment of diversity to support vector machine(SVM), SVM

can find the optimization hyper plane in six dimension space to classify the B-hairpins and the

non-B-hairpins. The result indicates that the higher predicting accuracy of B-hairpin motifs is obtained by

using of our method. For training set 5-fold cross validation, the overall accuracy of prediction, Matthew's

correlation coefficient (MCC) and sensitivity for B-hairpins are 81.24%, 0.57 and 83.06%, respectively.
For independent testing set, the overall accuracy of prediction, MCC and sensitivity for B-hairpins are

78.34%, 0.56 and 77.24%, respectively. In addition, the performance of the method was also evaluated by

predicting the 63 proteins in the CAPS6 dataset.

method.
Key Words: Super secondary structure; B-hairpin motif; Increment of diversity;

Support vector machine

And the better results are obtained by using our
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