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Abstract: Researches in past 10 years uncovered various biological functions of RNA. Besides as the intermediate
to transfer information from DNA to protein, RNA has been shown involved in gene silencing, epigenetic

modifications and many other processes. RNAs are transcribed as single strand, fold into secondary structures by
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base pairing. Here different algorithms of RNA secondary structure prediction and their applications are reviewed,

including thermodynamic algorithms, homologous alignments comparison, statistical learning and incorporating

experimental data into prediction model. RNA secondary structure prediction algorithms are widely used in

detection of RNA functional elements, identification of new non-coding RNAs and other researches. Challenges

such as determination of secondary structures transcriptome wide under the help of high-throughput sequencing,

assist to long non-coding RNA function discoveries and study of protein-RNA interactions will draw more

attentions in this field.

Key words: RNA secondary structure prediction; free energy; co-variation; noncoding RNA
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MEZER (PERERAKRFZEGRIFER)

Q : WAARAIE IR H3K36 4545, AeTiill el & B 4 FF 1) ncRNA ?

A X,

Q: & - MNEAN, ERA LTS5 EXA H3K36 b, nfLLFN 2 Fi d kvl fEG 114
FEMIR L, TREER e &5 A0 ?

A AT DATIN Ok, X AR T RN H3K36 45 5. IXAN RN A B iR 2 P % g5, H3K36 5 — MR
SRS S, RIS LU, (EFERNAE B, A4 long neRNA. U HIX AT BEE 0 T2, XA T
FUEA 4>+ F 1R 98 1) binding, fH & 7L A2 200, W BA XAME 5116, EX A E 5 A A long
ncRNA KA, (S ERENIA BRI E A WA 456, BUEEARRER, nIRf3Hi CLIP.

TR (PERFR LBE SR EMREEY N FSMEEMER R )

Q : FRA M —ANMI S, BERIRULIE RS RNA, A 3| G (9455 RNA — R MR, 1R %
AR, ERRBWAE AR S, ARAEXAN R LITEM— T w2 d, TFEMAA S5 7421
HERIEANE ARG S, MIETRIXANEH, AR ST, ARAERXENSE. H4h— B , RNA
KSR eRE TEXR. @BE T, Mg, X RamifralEE R, BHER—NFE, A
) (1) 4 i B8 6 R AR S M T BEAR S AN, X TR B A H FE I .

A TEIEA S ) AR GE ) FRAEIRIZ S AN KT a1, BT F 0 — ] S i AR 2
FAE R K AR RS, FRATIZE TR R X R bR RS NI A A P, RIAE— i v () B 115 Ol 1 [ &5
Fjo (i, fEECszpgfiaied, TIReE FIREART, Mo kA — b, IR BOE R A H RN,
AT BT A 73 T A AT AR, AR REANRE S 1K) motif m G2 A4 A M5 o R B2 A=A BT,
FOBEERE R — KA, AW NG I BE MR . B — N, IREOL S, W AE
WUF o XA R IATH NI R, FRATT T LR 25 K & 5 I R A AR . W RAT L R A AR A, FRATTAY
ZEFERRNEO ML G, AT RNEAED], TR &AM, nTRERR ZEA R KA1 2
CLIP, ARJ5 M.

BTE (EEEFHRFER)

Q: IRMEE TR A —F, RT3XA RNA BRI, FeA 15k tfiod RNA. DNA. sz,
EAMGARE I o Tl )8 AL E 20, JEAEAE F s, BES B2t DhRErI 4544 .
A Mg RIEA Mg, XA BA HRER IR K. w2, WRERA Me™, G5BT, kgt
S AR K, HERAX. WH Mg, RN E R Ve RIS, EEiERS.
AT, ARG XA ) 3, F-AT1H] RNA structure F1 RNA fold —— show [ I JLANEE 5, WiiE
Bk A HREEARE, A RIRE G IXA, FrlibIRN . AE X E A, #%iE5%, $a b
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RESR I, (ERAEAEAANT, XA W) A 2 — NN EL W 8. AT RRIRE T, Rl
FRSESH 2™, HEA Mg FFIXAER, iERNEDE BERGTRA AN EAAMIES. XA AH
REBARIE XTI, IR AN s WAZTEAEARE, A HRHEXT .

TE%

Q : (RNA I REtHER Mg™ AR %), £ THARY, D THEARIT, RIEF KT, Hit, XA4
FRIAE A= B ER /KR AT BE R A0 M FL T AN —FF o AL AN X — 10, BT HORES, OAEE IR 2 BT,
FIT LA SHUN f5 £ 345 52 45 F SE B0 50 AIE
ABTHE

Q: FEALEM RNA (17, Mg™, &EE FHEERARED, DT 8 R IESER A AT )8

A BAEAFIEA W RHE R, ARG B2 — Mo iE T DR . 15, B 2= AR BRI R 2%,
ANETARR R FAFE BT DA— e ool wie BAE k48 T AR — N8548, 11 A2 45 M,
21X base pairing [FIHER A] GEME A& 50% B4 70%, A3 0] AEAE A RS ), 50% X Fl, 50% &
Al FATIAE T LI . AT AN VL LI, RATEUIN L evolution, evolution A% & /& 75 /3 41|[] pattern,
EOAATZ R TAATZ AR SR D, WA RGAEE GRS, REXANFH, XA E— M)
FiZ AU FCRE, #4859 ANMIRE A 2858 C, U AR G (135, A4 IXAN S5 Ky ] GE S 1R 3 1) base pairing, 1] L
W fRE PO A, B G — N, EXPEOLR, BATEAECT, T0% 1 FATTTII ) SR IR X
80% [, WIHRARA evolution FIfFE SKITE, X s WVRFA chemical profiling [ 7575, 95% & XI I,
T2 i

Q : IAELRIIIEA pseudo-tRNA [ £ k) (1) I 2] i 76 4 [ 52

A s KAE 100 AU, TR BEA 2] 20 Ao aTDAEARER U oK. 4701, — R T HRai MBisl ok

Q : JE pseudo-tRNA Sz Z Tl 5 5% [y e 2

A TS ERE 2 S T

Q: MEHRIE?

A WAL, ARSI
TRE%

Q: X 70 ZANL?

A Xf, 70 A RIINAREES, AR LAY ((RNA), IUAEAR AL, AN KHERE X 43 ko
MEZR A

Q : PRI T AF 23X 4 £ 1) neRNA [F3E, %A NIER A E EATE—F. e Ihae e sk
W bR RS AL R 2k, LA R R 2k, BT AT A S RNA A {E chromosome [f) 53 4
— M PRI R, IR ?

A EREY B BA AT, FRATT2x Pk 4 cis-regulatory [¥) ncRNA K, ARJEE & 55 1AL,
A E ] RE AR BLANHI . SPH —2k, HIFAZ ., RL S intergenic, AR ZL &, fLFF anti-sense Hff
FARZ , BRI ULHI A cis-regulatory ncRNA, Hij[fiif¥] promoter X, —fiE X 1K 2| 5K Z P, SHEXRK,
WA T — LT . FRATMAEEIINNAAE, M2 00E . AR REXANIEN, AL RIS
BRIEE (P ERFRENIBA R )

Q: &N, FAVINA), REFAEDEEZN. £, SNERBEZUIA AR, TV,
MWAEIE B2, i YA AR AN BER J7 oR U, LS8 F S AR — SO P I b o X AT P A ) i,
— NSRBI, BE T RS L, JRNSRTE, e B R TR TR, A S TR AR T ) S A
B (HEIAERERATH, N TERTFHR, HEERERS, XA AR, XY R ST
L, AL AL A3 RS B I AR AN W REIN o X2 MRARIA L o 28 AN BURAT R PER 0 8. R 215
FIA R RE R /D, XA NP hard (1) 8, SEFr FO2EHEL, AnTREM . BTl MBS, Lk L,
BT RGE TAEM ESE RGUEAEIXFE AN KRBT L0 3L R i fe /ME, R ARV, XS 3R PR
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(1), R T A B A AR S5 M 2 BA B ). WER LB ok, AR IS
JAMRER SN, FWAFIXARA TR S, MR D), FEABISHTH AR 31X R RO MOX SR
FH, G EHAR AN RE, EERERLSR, E R EE R b, RNA 4 MR AR AR A, ek
FRIGUP RS, BT SR AR T R, —BokUE, — R E A T S M B 2 LA 2
H, PURAFIERERTY, e n S0 AN R, IR E, R et 4 3k R ulE A LA

A XAEIRAM . 2RI PhD E M I WA 1 PNAS, Aok {E 15 F1 chemical profiling 454k, 11
fffi AT LATS0I — 26457y, AT A chemical profiling ({7 VARG HESK, THIN —28M5 . ZSEl, AR L
AR TAEFEAZ, DA A 2%~3% A 2B, I ARIEAR B A XA T5 R4l 1o {H2 e IR S,
ARVEHE DA TR, AR KRR Bl TR .

TE%

Q : T AN, wiAENIA 5K ZIAT B (t(RNA, pseudo-tRNA) |, pseudo-tRNA [] D-stem 1L
WA T, BT DRMIEA, B TRE T, W ie i DR, A EA AT D HIR
AT A B KA, 2 HE /D T —4~ D 25 (D-stem).

A NIRRT .

: D loop 4= tRNA —Ff 2

s PRV 2

s RV,

s WILTLEE, IX base pair gLk T -

s BRI D20 AT, AR, KIMEHEERKED 2RA T .
H IEI_[‘:O

s WEHRMKA T . DI LWIALTIIARRNE B4R ?

: WIE AL .

L=l A el ol g e



