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Abstract ; With the development of molecular biology in the 21* century, the prediction of RNA secondary structure
has become one of the most important contents in the field. Because the accuracy of RNA secondary structure
prediction is crucial, it is very important to look for the secondary structure prediction tool with high precision and
easy operation. In this article, three kinds of secondary structure prediction softwares were selected to evaluate their
performances. Firstly, we predicted the RNA secondary structures of 318 RNA hairpins collected from PDB
database, and then evaluated the performance of the softwares by comparing the predicted results with the
experimental ones. Comparison results showed that RNA structure was superior to the other two kinds of softwares in
predicting RNA secondary structure.
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Notes ; The results can be predicted by RNAsructure and it is diffcult for centroidfold and RNAshapes to do it.
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Fig.5 The spatial graph of RNA (4G6P) using viewerlite
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Notes: It is difficult to compare with Fig.4.
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Table 1 Predicted results comparison of three RNA

secondary structure prediction softwares

LiXEs VRS ORDUED Al DCERR CRPRECR
RNAstructure 176 132 10 5535% 41.51%
Centroidfold 108 152 58 33.96% 47.80%
RNAshapes 145 173 0 45.60% 54.40%

K 6 5243 5 F # 4 RNAstructure , Centroidfold
H1 RNAshapes 3T 1YN1 %3 751 5000 M 1) — 2 &%

Structure $1 of 1
10
e
U U
Um—(,
GeaC
Awml
GeaC
Co(
Ges(C

ENERGY = -7.7

15, ZEFEH RNAstructure TN ZE 5 F1EE B A
TEAN, BIh XS 45 A i 24 Fr (7l A E fn 44 ) L BE & (E LA
Fws It () HE e 70 A  2 E f, P ELE Cen-
tridfold TS5 H4 (53 B, A R I 7, LS,
Centroidfold THIM 1 RNA — 2R 4% ko 2 33 = /> T
AP AR RO R I i e $F, (HJE: Cen-
troidfold & — B 7E L 3K {4, 76 A P28 15 L~ R
VAT A5 TN . RNAshapes T 285 S A X F
FoE AR U (7 ) A i 2, AR AR A Sk A X
53 WA R A 8 v, (E L2 R D) BB 2 LR K
FH & 6 TIN5 S 14 245 4 b 458 B T 0, 3 = A A A i
RNA(1YN1) N 25 A0 2 A7 A2k ny  (Hix HJ&
AR 87 B s Rk U, I8 B B 44 1) RNA &5
AT 25 S B I

1YN1

Bl 6 E-T 1YN1 &K 5B —REH
Fig.6 The predicted results of 1YN1

7 : (1) ;RNAstructure T ; (2) : Centroidfold Tl ; (3) : RNAshapes il ,

Notes: (1) :Prediction by RNAstructure; (2) :Prediction by Centroidfold; (3) : Prediction byRNAshapes.



%14 |

fh % . £ T PDB % 48 & 69 =/ RNA =% & # 5 ol 4k 44 % 14 39

A I 3 S AR R I 4 AR R SR e Y =
AT BB PEAR BT R . XS T RNA 20451
BTN , RN Astructure FPERE J& H: H B 4 14, HEAE DT
BeAR UL 25k 5 B3 AR A A A I, WIS
AR HALAFAEAR 2 ik 2 Ab, Hedn, A SO 2o
RNA Z5H0 32 AR BRI A0 2, J5 W0 A nl 25 &
T B RS I 1 EL A 23 B R B AR 2y 7 SR
RNA 548 A SCREAG SR AL e = A5 B, ml
F YK RNA ZZE AR 0 AR i AR

7% CHk ( References )

(1] REH AE R Ao Hroci [ M. Jbat. Bloa b o,
2010.

WU Jianzu. The analysis and practice of bioinformatics
[ M]. Beijing:Science Press,2010.

[2] H & RuEAE, SR, 42T CPU-GPU IR T F

A9 RNA 2045 Bl vk R A AL mr s [0 ] R B
HiK2#2247,2013,(6) :138-146.
XIA Fei, ZHU Qianghua, JIN Guoqing, et al. RNA
secondary structure prediction parallel algorithm based on
CPU-GPU hybrid computing platform [ J ]. Journal of
National University of Defense Technology, 2013, (6) .
138-146.

[3] KiESC, BEKR, &, E4ED RNA AEY1E B2EF

FEJ7 ¥ RNA S5 R T0IN R R [0 ], A A k2,
2014, 26(003) : 219-227.
ZHANG Haowen, YANG Yucheng, LU Zhi. Noncoding
RNA of bioinformatics methods: RNA structure prediction
and its application[ J]. Life Science, 2014, 26 (003) .
219-227.

[4] HEROE, PM, B R, % RNA A5 7E siRNA BT
I AL s E S R 2 T AR, 2012,31(6) 1652
656.

GUI Jianbin, SUN Ying, GAO Wu, et al. Application of
RNA secondary structure in siRNA design [ J]. Beijing
Biomedical Engineering, 2012, 31(6) ;:652-656.

[5] BERMAN H M. The protein data bank: a historical

perspective [ J |. Acta Crystallographica Section A
Foundations of Crystallography, 2007, 64(1) : 88-95.

[6] FHi, XoTT, ki, % 5 T Markov BLA ) RNA —

[10]

[11]

[13]

GRAER UM H 2k [ )] AL S K R, 2012, 49
(4).812-817.

DONG Hao, LIU Yuanning, ZHANG Hao, et al. A
method of RNA secondary structure prediction based on
hidden markov model[ J]. Research and Development of
Computer, 2012, 49(4) .812-817.

B TEE, A1, S T AR 2 2% 1Y) RNA —
PAER T T7 1 [ ] R4 ( H AR D)
2014,51(1) :64-68.

MOU Chao, HE Jingyuan, SHI Yang, et al. An
evolutionary neural network approach to predict RNA
secondary structure [ J ]. Journal of Sichuan University,
2014, 51(1) .64-68.

FEVUF  EARERE  JH B 4 RNA T S5 A T . 5 T2
B T B REAL SO R 7 32 [ ] A H AL 0 A
2#,2013,(9) :1038-1042.

TANG Sixin, ZHAO Huihuang, ZHOU Yong, et al.
Prediction of RNA secondary structure: stochastic
grammar model based on semi supervised learning method
[ J].Computers and Applied Chemistry, 2013, (9) :1038
—-1042.

SATO K, HAMADA M, ASAI K, et al. Centroidfold; a
web server for RNA secondary structure prediction[ J].
Nucleic Acids Research, 2009, 37 (suppl 2). W277-
W280.

HAMADA M, KIRYU H, SATO K, et al. Prediction of
RNA secondary structure using generalized centroid
estimators[ J |. Bioinformatics, 2009, 25(4) : 465-473.
VOSS B, GIEGERICH R, REHMSMEIER M. Complete
probabilistic analysis of RNA shapes[ J]. BMC Biology,
2006, 4(1): 5.
STEFFEN P, VOSS B,
RNAshapes: an integrated RNA analysis package based
on abstract shapes [ J]. Bioinformatics, 2006, 22 (4) .
500-503.

GIEGERICH R, VOSS B, REHMSMEIER M. Abstract
shapes of RNA [ J]. Nucleic Acids Research, 2004, 32
(16) . 4843-4851.

JANSSEN S, GIEGERICH R. Faster computation of exact
RNA shape probabilities [ J ]. Bioinformatics, 2010, 26
(5): 632-639.

REEDER J, GIEGERICH R. Consensus

alternative to the sank off algorithm for RNA consensus

REHMSMEIER M

et al.

)

shapes; an

structure prediction[ J]. Bioinformatics, 2005, 21(17) :
3516-3523.



