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Bioinformatics advances of IncRNA regulated alternative splicing in cancer
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Abstract ; Alternative splicing refers to the process that genes produce RNA isoforms under different splicing modes,
and it is an important mechanism for post-transcriptional expression regulation of genes. Alternative splicing has
been proved to play an important role in the occurrence and development of cancer, and abnormal splicing is
considered as an important symbol of tumor occurrence. Long noncoding RNA (IncRNA) is an important participant
and regulator in the process of gene alternative splicing, and many evidences show that IncRNA can affect the
occurrence and development of cancer by regulating alternative splicing. In this paper, the research on alternative
splicing regulated by IncRNA in cancer is reviewed, and the related bioinformatics tools and databases are
summarized.
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RIS RS . Zhang Y 251 BFSE3IESE LINCO0857
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Table 1  Bioinformatics tools for the study of alternative splicing regulated by IncRNA

Jitbes THAMK HiAl P 1k
rMATS[63) B UAERY RLIR LR g https ://rmats.sourceforge.io

TCGA SpliceSeq "}

RNASeq, SpliceSeq

http : //bioinformatics. mdanderson. org/ TCGASpliceSeq

GRS LeafCutter %] KA 5 I ) R https:// github.com/ davidaknowles/leafcutter
SUPPA2[® WS AS E https : //github.com/comprna/SUPPA
FLAIR[™! T =RE https :// github.com/BrooksLabUCSC/flair
TargetScan (7] fmﬁiﬁf{ﬁi AR www.targetscan.org
RNAhybrid 7! RNA &5k 15 http : //bibiserv.techfak.uni—bielefeld. de/rnahybrid
LncTar! 7 A R s/IME http : //www. cuilab. cn/Inctar
IncRNA-RNA ELAE 7 :
RIBlast! ™ RNA — 45 RE & https ; // github. com/ fukunagatsu/Rlblast

Rlsearch2!7!

GUUGIe, RNAplfold , siRNA Jii I 3537 https ; //rth.dk/resources/ risearch

miRWalk 7] Rt HLAR AR http : //mirwalk.umm.uni-heidelberg.de
CatRAPID! "8 OSSR R JEPEAEVER]  http://service.tartaglialab. com/page/ catrapid_omics2_group
IncRNA-ZE 11 )i HAE 43 #T LncADeep' ™! TR https : // github.com/ cyang235/LncADeep
Capsule-LP1' R www.cshg—jlu.site/Ipc/predict
ChIRP-seq®! G EILTITE PMID: 21963238
IncRNA -4 €4 5 T ¥ 73 A7
CHART-seq®?! RNA 2458 PMID; 34856126

4.1.1 225 Al AR ST
rMATS S H iR # B EE A RNA-seq $di 1 22
SRS BB AT THL, 1 Shen S %' T 2014 4EHF
Ko HHERTHE TR AL, xMATS 2 A>T Ak
HUA: )24 T A FEAR RNA-seq B0 T H . tTMATS R
FHJZ URHE R [w] 1) 257 1 A Hh S REAS 1 SR AN I o
PEFN T 5 FE A 8] 09 2% S PR 6 1 58 45 R 1Y 52
rMATS A AT LAAL BEAR S AR 427 B HEAS RNA-
seq B , 10 W THAICA A W) B S AEAS RNA-seq £
P i 22 5 By He i A

SpliceSeq f& Ryan MC 45" J¥ % 0 H F#H &
TCGA HHha 2 h g ZH 2] 22 Y B n bR e T/
AT 45 Rl st T TCGA SpliceSeq ! % 5 J%E v,
TCGA SpliceSeq 175 3% FH 33 Ff A [F] 2 24 114 b Je8 £
AR (CELAE PR AR RBIE W REAS ) b A BT He i i BT 42
B 7 H (Percent spliced in, PSI) , ifF57¢ A 62 o DL 13
iy A PR 4 R T34 g R R 2 rh R I i BY
Fe LU ] B0 AR R iR AR <08 1 A 22 ) 1Y
B AR fb . TCGA SpliceSeq i £ it 57 #2455 |

reads T A PG48 S 00 EDWEDTE

LeafCutter 42 Li YI Z5'°8 7E 2018 4EJF & 19 M J
B RNA-seq B H iR 0 o7 A% 59 42 25 7R i 0, 1
TFEHERARTRE R, LeafCutter 3% 2 T35
Gt (AR s 20— SR MR R A
B FEASREASE v () N Tl AR Ak AN 2 43
ARSI A R0 N & F 25Uk, S5H
b5 A, LeafCutter 38 325 5> £l b HF-42 10 352 Bt
SRR AR A R AR By B i, T R R A Ak R
4 AN, LeafCutter 348 1T T4 il BY FE 450 5 IR 3
[A 3 (sQTL)

SUPPA2 J& i Trincado JL %% JF % ) 5
LeafCutter [F)4F % 3¢ A9 7] A8 55 35 /0 Afr T H, | H F= 2%
TG A E B R B AT AR B R R B TR
TERBEORAC AT 5 . SUPPA2 AT ARG HE A 1 R AR
BB o4, A o B 5 1 R SR AR 1 BY 12 0K F-
(PSL) AR 2 A 10 25 5 B9 48 0, DL AR 4
PSI B4 B 2 5 (AT R 2, SUPPA2 [RAE 0] LAk
PHLEAT W2 5 2 1) RNA-seq $itHf
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AR B B SR AR T R, FLAIR Al k4%
SR e B — 21T, DR S KR IF reads
A BT BN IAS . FLAIR e £ A48 b Xt %
IE & i, 28 R0k K 2 S g o i [l 24
R A BRFN S 4207 o I R i A R R
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TargetScan 1 Lewis BP %[71] T 2003 FETT K
B, T3R5 miRNA BYFERR, f o — UK ST I []
7 2018 4F, TargetScan il i # 8 RNA J@ 51 5
miRNA F - X 3 it X} (14 £ 57 8mer, 7mer A1 6mer {37
SRR T miRNA-RNA AHELAE I, SR AL R AR
B AE Xt A5 T RE PR #E AT PEAf . X T IncRNA A
miRNA YA AR S0, P AL $2 68 IncRNA 1Y
JE LG P AT 2 miRNA B 77 91 SO 98 05 B0E AR
i Z AT RV AT AT IR0

RNAhybrid J& Kriiger J %™ 7£ 2006 4F % % )
ALY A PR R R b T miRNA AR A T H
RNAhybrid $&f7EZE IfA, F P U E A% miRNA F
B RE P2 B AT HEAT B, OF HAA 2S5 it ik
. RNAhybrid FFAZ02 RNA A5 H 5000 4
AR 5 H A AR TR A AR L, RNAhybrid 1)
LT T8 RNA 25zt TR s B4 Tt
LncTar J2& Li J %7 7 2015 4FHF & i) —Fh il i
H FH RE fie /MBS B IncRNA-RNA AH 5 7E I B 5%
e, S5HALT BAH Y, LncTar B4 DL LH B4,
LncTar X RNA K/NBA BRI, 7] LLAR P 24/ RNA
SFRTA KR, AR EE R Z, LncTar $24t T —
MHEET F HREAYE AR, AT DL A ShH6E 71> RNA
AT REHEAEN, HIK, IncTar 5172 BE AR, R
AT IncRNA (19 RNA $EFR A KRB E . e,
LncTar FATAR = B9 TR R

Riblast J& Fukunaga T LU JF S () — b L T A
T XD 7 2 9 RNA-RNA A1 A A 100 53 5
B 5 20 51 e IR AR 1 DI, B S AR 9% RNA
RSB RO R T X 8, Riblast b & 1F
HEA RNA A B AR I R A P JR A A, BRAR
Riblast TRINKSBE 5 B4 T A AL, (H HGH R e BLAY
I 64 LA L T TR IncRNA Bdladl ,
ST IncRNA-RNA A1 HAE

Rlsearch2 5& Alkan F %:75] TE 2017 SEFF KB KR
FUAL RNA-RNA AHEAE TN T2 | RRAS PR e v A
W 50 F1 H AR P 81 Z 18] W 7R A B A A
Rlsearch2 fifi 3T J5 A B FF 197 JRAESE R H
fE1E 5 i) Smith-Waterman-Gotoh 3% 2 - 5] RNA-

RNA FHEAE ], %546, Risearch2 H i 48 i 17 — Fil
SIRNA JEFE I 532 , mT F00I0 J5d 0 4 SR AR | [) Bof 3 ]
THE 4 5E siRNA BT T .

miRWalk J2 Sticht C %' 7£ 2018 4F TP & M4 &
PR miRNA $EEEPRU B 12 WA AR R KRR,
FFNA-26 Z AP Fh I miRNA B0 3E S B, miRWalk
W 5% 4 TargetScan, RNAhybrid, TarPmiR %5 £ A4~
miRNA $EAR I T2 i 45 5%, A £045 57 -UTR,
CDS F1 3’ -UTR 7EN I 56 88 5 5 J¥ 41 1 1Y) miRNA
LS E. miRWalk AT LA miRNA %, #6Z& H
FEP AT DU & K2R T ) 45451 miRNA
BRAT DL R A% T th R R 45 R, miRWalk 8 42 fit
miRNA FIE I PR 22 [R] 3] 428 ) 4% ] 0E Ak B ik PRI 4 o 4
SHTIIRE,
4.1.3 IncRNA-Z& H BAE 53 H7

CatRAPID J& Agostini F %7/ 7E 2013 4EJF & Y
FHF R348 (1 - RNA A AR 0 T 5 9F
M Armaos A ZEU8 T 2021 4F B8 & 5 L
CatRAPID A] 7 J\ B AR X A 1) 4 s A /K F- sl 4
KB H R -RNA A AR,
FART LAAR A € 0 8 15 80 100 5 145 A 1 RNA
JEHI L, HR G EL AT RNA P51 T 5 Ho 4 1 8 A ok,
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Table 2 Long non coding RNA and alternative splicing related database
25 Bl B2 R B R IR B R AR ik
71 #E[ 5 RNA g56 A%
y . BY 4% R - AH 56 S U 5 http ://srv00.recas.ba.infn.it/
spliceAid-F(® ST S P i o o b o
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