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Abstract:

to the bioinformatics. As the importance of alternative splicing in gene expression and protein diversity in eukaryotes, alternative

With the development of sequencing technology, Next-Generation Sequencing brought opportunities and challenges

splicing identification has been the focus of bioinformatics research. The computation methods for alternative splicing need to be im-
proved since the appearance of Next-Generation Sequencing. We introduce the past and current research of AS firstly; then conclude

and compare the research methods, software and databases of AS based on RNA-seq data; finally try to discuss the development and

prospect of the computational methods on AS.
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liScope 55 . 5% AR 7 2 A BRI E £ 7 H w54k Tk
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HIEEG . SILE B, X F RNA-seq £ A 7= A= 1) 1 2 K s
HATHEFE R R T R AT AT A0 FE 2 5 5 1) . BBV 5T 1)
ORISR FH G HE AT 580 A

RNA-seq 504 LA FASTQ #% P £ 77, 55 FASTA #%
HORIE 2, FASTQ ] 4 1715 Bk — Ak Be. % —
T @ IRk, I B B R HAR R B, — et SeiE 4,
PEBc 5 L M e B B SR A 2 . 28 AT B LA B
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JEH FEE T EST 3K 17 51825 DL K% 3 R 91 1Y B X
S YUV AE A e BEPE BT VT S L GE ot KA BT g, &
BT BT VIS 37 v S AR 5 A S i AR S AE BT D
P B S, W] ARG T R B BT U AL,
wmE 1 s .

122 A1, Fairbrother F1 Wang 7 S5 A\ NZERER 21
AN BT AT IRE, & BT V)1 5% T ESE Al ESS X
e L BT VI %5 T B PR /R TS Black D L 25 A B
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ASTD http: //www. ebi. ac. uk/astd/ [7] Yes(fasta)
ASPicDB  http: //www. caspur. it/ ASPicDB [25 No

H-DBAS  http://jbirc. jbic. or. jp/h-dbas/ [26] Yes(fasta)

ASAP 11 Yes(sql)
ProSplicer  http://prosplicer. mbe. nctu. edu. tw/ [28 No

]
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http: //bioinfo. mbi. ucla. edu/ASAP2/  [27]
]
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]
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]

ECgene
AS-ALPS
ASIP http: //www . plantgdb . org/ASIP/ (3
SpliceNest  hitp: //splicenest. molgen. mpg. de/ [32
MAASE

Yes(txt)
Yes(sql)
No
No

http: //as-alps . nagahama-i-bio. ac.jp/  [30

—_

http: //maase . genomics. purdue. edu/ (33
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spaced-seed 75 v Ff 5.9, i 4 MAQW] R TR
U, I H 25 B A ) U B e s v . b TR RN 7 - &
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B BRI A4 EE 77 (mismatches) .
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FF B — X R B T2 2 MAQ A BB 25 10 i a4

PR PE BT U) B8R % 5 I, SRA ( Sequence Read

Archive) & NCBI % ['] IR A7 RNA-seq AH 5 Ei 40 1 54
P . SRA LR LA . sva 4% A7, W] LAIE 1 NCBI $2 it
) SRA Toolkit %X 1 K % Ak BLAH I 1) 4% =X, 10 : SOLID A<
S 3K, lumina A HbE A% 2, FASTQ #% 20, SFF 4%
3, DA txt SCAAE 3 2 R i e gl 4 X vl DA GE A i
AFEAL B . sra 4% 20, B A% EHHRE

4.3 EFFMESTYIAL A TR AR 4

JUFRRH R 0% B U) A7 8 300 79 %% 244 45 : ERANGE,
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Spli’[Seek[48J , HMMSplicer AE4E YT RNA- seq YEEVE BT
WFoE e TS HRBT )07 5, AT B8 K 4B 1 BT U
SRIGHERT T — 20 I BB BT VI 5 . % B0 4 14 ok
U, TR0 A o P R Ak R SR A DG A IR R A TR B
Z2 10 BT YIS R 1 [ B 2 2 o v A 58, R AIR B R 32, 31X
FPTE AR ML AR KR .

ERANGE JE AR H B —Fp oy i, B 55— Fh e
BOEN T AR E AN B TR S BOE L B S
R b, B X R 7 ¥R N B & IR B 8T D) A A
QPALMA R FAHLE 2% > SR m , 1L C R0 19 BT U4 ok
Y2 345 ) & ML IE AT 07 0 R0, FE A2 A7 TR
Vmatch (975772% . 1 T Vmatch A J&% ] € e 32 B jE
B3, R T A T Bowtie SR Ui AR A E 5 . TopHat 1
S Bowtie Y751 2 1 81 2 H FL 4, SR J5 R H MAQ
W LI 7 3 2 2 3 TR A 1) T 99 2 8, 1 3 AR A0 R 4T
AP TR AT B A B D) A7 A5 5 [ 48 4 0 2 5 o v
FISH LA 5 S 2 AR5, B E R A A
Pi—4 & Lo 45 2 AT BE Y 89 DI 07 &5 AR 4 TopHat 1E %
M3, TopHat 4 /NI AR FE 2.2 7 5 4N 32 B, T QPALMA
KHMELE 18 J7 /247 ABJE, TopHat 1 T332 iz Fl 2141 .
F7% Cislands ) , 3 7RI PP TR B2 AR B4 9 8 AR 8 1 4% 10
FRIAE.

SpliceMap %243 A PUAN 25 - 22132 B 5 A (half-read
mapping) , i F 1% (seeding selection) , 1V pT 2, LK AL
3iiid i€ (paired-end filtering) . SpliceMap #4132 B 43 1| B% P
e DR RN AY FIFE R 3 50 HEA T E S A, FE SR
T B 1Bl P 22 350K A T 8 40 0 2 T Ui XL X
Rl , BoR 3K 2 /0y 50bp LA F, T 50bp LA R
B F A SpliceMap JG 7% 4L L. SpliceMap & K H TR
ERANGE 1EX H. , ERANGE & Bt 160899 /™ v/, A5 114 [F] i},
SpliceMap fEHERT TN 127043 7 15 . 78 & 4 57 1 55 47
JJ5 D, SpliceMap & PRI 151317 AN i FP A 24274 A4~
WA H ERANGE & 38, H A7 23020 4~ 2 51 57 YI 55,
R 3 B2 T0 M A B L s, R A &R BN TE
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F 1, SOAPsplice & B XS 28 Hi . SplitSeek X 4 A %45 Lt
™R, HT A SR ABI SOLID 7 A i) i , i HL % A
B PEEE o ABI 1Y whole transcriptime analysis tool SRR
P, PRI Rz FH T AH X R & AR T . HMMSplicer 7 25 21
SpliceMap, {H & A H AN B 1y #h 7 . B E ol 2 i B
B, SR JE K — 2 A R 4 S B, LT MM
I AR ) AR AT A 0 F i S AR 5 o 2B 0 KRR
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—AN IS 3 g, XA R R WL (GT-AG, GC-AG, AT-

AC) AR WA ST VAL s AR B 5, B Ja R T 20 Bk
SRR AT
4.4 F|FELEIERT L =FhER 4

F AT Nlumina/Solexa %y o % 38 X HMMSplicer,
SOAPsplice, TopHat 33X = F AP FA 1 1~ s . 2 2%
HEHRICA ANRH 10 S YA, 15555 H MAQ B 4K
HE DA e A7) Ak S SAS [+) 55 B 32 LA R A [ 300 e 3 B ) —
AL RNA-seq £ 51, YE R SOAPsplice il TopHat FY il 2
el . i T HMMsplicer H Ak A SR8 B I 5 54
THTRE B X FASTQ Hdha fi 5453 I l— 4> FASTQ SCHF 445
HMMsplicer AR EHE . 25 R a3 2 F1E 3 s .

% 2 HMMSplicer, SOAPsplice, TopHat = F %R 14 i bb 33 45 R

HMMSplicer SOAPsplice TopHat

Read len Depth TP #TP % FP TP # TP % FP TP #TP % FP
1X 3278 56.41 1.18 2961 50.96 0.70 1816 31.25 4.22

5X 6766 82.41 1.66 6790 82.70 0.90 5633 68.61 4.77

40bp 10X 7405 89.66 3.04 7751 93.85 1.22 6032 73.04 10.05
25X 7541 91.23 5.61 8021 97.04 2.10 5467 66.14 24.84

50X 7567 91.54 8.84 8044 97.31 3.07 4908 59.38 43.95

1X 3583 61.66 0.75 3378 58.13 0.91 1951 33.57 5.66

5X 7062 86.02 1.05 7240 88.19 1.04 6485 78.99 5.47

50bp 10X 7468 90.42 1.69 7911 95.79 1.30 7693 93.15 7.28
25X 7555 91.40 3.13 8073 97.67 2.45 8120 98.23 10.64

50X 7574 91.63 5.00 8093 97.91 3.36 8169 98.83 14.15

1X 3721 64.03 0.64 3545 61.00 0.70 1875 32.27 5.30

5X 7130 86.85 0.93 7365 89.71 1.11 6469 78.79 6.04

60bp 10X 7470 90.45 1.65 7947 96.22 1.41 7655 92.69 7.32
25X 7559 91.45 2.44 8070 97.63 2.18 8081 97.76 11.37

50X 7576 91.65 4.00 8094 97.92 3.12 8163 98.75 14.23

1X 3832 65.94 0.49 3562 61.30 0.56 3574 61.90 2.94

5X 7103 86.52 0.98 7342 89.43 1.06 7455 90.80 5.43

70bp 10X 7460 90.33 1.31 7928 95.99 1.29 8041 97.36 7.20
25X 7533 91.13 2.30 8051 97.4 2.16 8180 98.96 12.19

50X 7563 91.50 3.43 8085 97.81 2.74 8194 99.13 16.17

i : Read len: 524K ; Depth: WP EREE ; TP WO IERH 40 # TP = IEBRME/ SN 9% FP = S RSB0 500 A5

100
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PR HE IR YR IE

B3 ZEEACOh SObpRYRT R T, #EAT LW B 21 73(a),(5),(c) 2510 W FF 3R B 5 Tl IES 3, Tl em 3 DA BHA R IR

M 3 AR LA Y AR 50bp B RTHE T,

W 00 % 2 P9 TN R s b B B TN 194 2 A B %

Wi 2 AR R B R 1X B 10X A9 A, HMMSplicer
F1 SOAPsplice 72 BL 5 LY TopHat 4. i F TopHat & J¢ H
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ARSI 1 AR B HE S AT LA fip:// datam-
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AR 3 X6 B R P B Y ) A G SRR AN A A i
T GRUGS B, X 356 5 14 B U0 i BiF 58 IR 6 47 T ] 2R
AR . % 1 B VI 9 B 3] 19 152 B e A2 LA B A7 A 3R )
BB ERE B AT ST 0 E A PR M R 1 B, AR
AT AU 2, IF FL L S R, 2
I8 I ER . BEE T —1C P H AR A KT & J& , RNA-
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