INcRNAR XS 8 5 ThREHE T

Wk v i<

vaogianlan@yahoo.com



NnC
nc

nc

RNA
RNA

RNA

[ 1]~ [ 1]~ [ 1]~

He

VEEV TS

N == { Vel s
T E

Ty e TR



EZWALRNA (ncRNA)

o BT AHEYF O
— DNA-S>RNA S>EHA R
— RNAfE NBALAE B 1A Y bE 25 1 o
o MEJE505K, FIEIATEIEHIAESISRNAR K= A T

| |
|

]
I
! 2"
| f

]

Nuclein mRNA Catalytic Xist roX gene Human PRC1/RNA ' Chromatin Enhancer
(nucleic acids) | RNA ,  dosage genome | piRNA state maps RNAs
Ribosome Split genes H19 & miRNA chr22 Pervasive HOTAIR LincRNAs Global
RNA chromatin RNA world transcription & PRC2 PRC2 interactions
HP1-RNA interact Functional
screening

Annu. Rev. Biochem. 2012. 81:145



L\~
VIS

NERRZH F ncRNAFT

mMiRNA
B cornins
W
! tRNA
/
Illl,n' P Transfer RMNAsS =
.-'r-r H\‘* Hx““m
Il'l / IncRNA ‘».:‘\ I uclear-encoded mitochondrial
I/ Long non-coding RMNAS 1“\% transfer RMNAs
I NN
| j ra !
Iy snoRNA O
I.|." ,.-'I — . \ B Cyvtoplasmic transfer
,-'." e Small nucleolar RMAS % \ RMAS
-'ll-"l ; .-"/ Hﬂ:&: ",
/ / % rRNA W N
h 15 e Mitochondrially encoded
NcRNA y/" Y tRMAS
AT

H-\..H--\-
LY
Mon-coding RMNAs - snRNA "-,'" ,
"}“‘\. """-\-..\__\_\_ 'l IIIlI b
:‘.;r"'-{x T W\ RN Small nucleolar RMAS,
%ﬂ 1‘1 II'-, I'"a CiD box
7SL RNA \ \\
\ M
\ ~ sSmall nucleolar RMAS,
\\ HIACA box
\

\\'-.f'"- B RIMAS, TSL, cytoplasmic
Small Cajal body-s pecific

DiIRNA
RN Fiwi-interacting RMA
clusters

\ N vtRNA

"-,IH It RMAS

RMAS

http://www.genenames.org/cgi-
bin/genefamilies/set/475




K-AEZwmELRNA (IncRNA)

o 20024FA1F /)N BV eDNASC ZE M e v 1 YRk R I
o FEARKRE K T200 1ZH L
ﬁrﬁ}%zﬁﬂﬁ%f }D/'i
o ILTAH AL B4 M T Y
o RIZHAL RIS, JFIIIRTIER B

s AIEZMIZEH (GRIEL . FHpFE. B
KRBT KIEHEIER




NFFE

A

ZHIncRNA%T Aii

Version 25 (March 2016 freeze, GRCh38) - Ensembl 85
General stats
Total No of Genes 58037 Total No of Transcripts 198073
Protein-coding genes 19950 Protein-coding transcripts 80087
Long non-coding RNA genes 15767 - full length protein-coding: 54755
Small non-coding RNA genes 7258 - partial length protein-coding: 25332
Pseudogenes 14650 Nonsense mediated decay transcripts 13767
- processed pseudogenes: 10725 Long non-coding RNA loci transcripts 27692
- unprocessed pseudogenes: 400
- unitary pseudogenes: 214
- polymorphic pseudogenes: 51
_ pseudogenes: 21 Total No of distinct translations &0033
Immunoglobulin/T-cell receptor gene segments Genes that have more than one distinct translations 13534
- protein coding segments: a1
_ pseudogenes: %9 http://www.gencodegenes.org/stats/current.html
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o INBECHIMIINCRNA, RIBILAERT 4

— (e.g.) Xist: X inactive-specific transcript

o IDHREARFNAIINCRNA, HRHE AR T g 5 3 K] iy 44

— Antisense: '-AS' suffix, (e.g. BOK-AS1)
— Intronic: '- IT' suffix, (e.g. MAGI2-IT1)

— Sense overlapping: -OT’ suffix (e.g. SOX2-0T)

— Intergenic: LINC#, (e.g. LINC00152)
— Antisense upstream: ‘-AU’ suffix

sense strand 5’ |

GENE1-OT1 LINC# GENE2-IT1

GENET (protein-coding)

GENE2-OT1

GENE2 (protein-coding)

B | I | | Il |
- - [ (]
GENET-AST GenEzAUT B
GENE2-AST
— : (splice variants)
Hum Genomics. 2014;8:7 GENE2-AS2

d 5' antisense strand
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Transcriptional control
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Post-transcriptional processing
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IS . Degradation
A BT U] AL ZEERNA
R

circRNA

fEImiRNA FifA

[ 1A BT Y175 307 ZE A IRRNA

Nat Rev Genet. 2016;17:47
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Genetics. 2013;193:651
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o NP CFNFIZZE ncRNAIT A
— Ensemble:

http://uswest.ensembl.org/info/data/ftp/index.html
o & TN IncRNARF I 228 FE R 2H
— JEHEEXT (ZTophat)

— SR E ) (UNCufflinks)

o RTINS BB FE AR E N 2 AT INcRNA



http://uswest.ensembl.org/info/data/ftp/index.html
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* NONCODE: http://www.noncode.org/
— R BT FIncRNAZE & 1 28
— 16 WA

— FdE SRV N SCERIZ A (PubMed) A1 7 51 23 JZE (Ensembl
RefSeq, IncRNAdb, GENCODE)

= ée%@iééﬁ, RiLWG, HEAGRSTYE, TR T RE AN Im <R

* IncRNAdb: http://Incrnadb.org/
— CVHITHAERIINCRNAZ 4 [
— St N TR 25, 3Rk, e A D) ge ks
* GENCODE: http://www.gencodegenes.org/
— ENCODEJ H & AT 1 /5 it 555 AL RV E R
— ‘il Fhprotein-coding, IncRNAs, pseudogenes, small RNAs
— H AT H & NS/ R



http://www.noncode.org/
http://lncrnadb.org/
http://www.gencodegenes.org/

RNA-Seq KR 1) #TIncRNA %S € 25 I
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24 tissues and cell types

H cufflinks
Scripture GENCODE UCSC
RIEEMNE], SHONFHIE Assembly Vi Mousodiy
E ’ Eﬂﬁﬁ%ﬁﬁ FPKM{E scan statistics

Max Coverage >3 reads/base

A8 I R DR 2 R 25 B RN Y A] 2 i 2

1.Filter known non =lincRNA annotations

5 2 & A i EE E dnpfam bE X &
fR T B dmiddomainBE JI A A

2.Filter transcriptswith a Pfam domain

3. Filter transcripts with a positive coding potential

4, Size selection

N\ 7

B R AE J1 I
YRR ) I A

Provisional LincRNA Catalog

K5 K 1-200bp

Cabili, M.N, et.al . 2011. Genes Dev. 1915-1927
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At

— Tophat: https://ccb.jhu.edu/software/tophat/index.shtml
— Bowtie: http://bowtie-bio.sourceforge.net/index.shtml
5 DN ZH 2 d)s T %K

— Ensemble:
http://uswest.ensembl.org/info/data/ftp/index.html

— UCSC: http://hgdownload.soe.ucsc.edu/downloads.html



https://ccb.jhu.edu/software/tophat/index.shtml
http://bowtie-bio.sourceforge.net/index.shtml
http://uswest.ensembl.org/info/data/ftp/index.html
http://hgdownload.soe.ucsc.edu/downloads.html

H Cufflinks version »=2.2.0
N A

Condition A Condition B
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— cufflinks: http://cole-trapnell-
lab.github.io/cufflinks/

— Cufflinks: 3RHUVEEFEA

MexA _.
— Cuffmerge: FHEEASH)ZE L T E, - i
13 23k merged.gtf @

Trapnell C, et.al . 2012. Nature protocols. 562-578
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Genome Res. 2012 Sep;22(9):1775-89. doi: 10.1101/gr.132159.111


http://www.ncbi.nlm.nih.gov/pubmed/?term=The+GENCODE+v7+catalog+of+human+long+noncoding+RNAs:+Analysis+of+their+gene+structure,+evolution,+and+expression
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° |nte ra Ct'Ohﬁyz RNA-DNA Interactions
— RNA-DNA g
RNA-RNA RNA-Protein

- RNA'RNA Interactions Interactions
— RNA-protein e
* IncRNAZ: 14 ‘

N =] RNA Structure Functional variations
* IncRNATJfEALE 7 0. 9
. .
-8 ) -
Co-expression networks

Review
Computational approaches towards understanding human long

noncoding RNA biology

Saakshi Jalali'~*, Shruti Kapoor'~*, Ambily Sivadas'®. Deeksha Bhartiya'~ and Vinod Scaria' "
!GN Ramachandran Knowledge Center for Genome Informatics. CSIR Institute of Genomics and Integrative Biology (CSIR-
IGIB). Mathura Road. Delhi 110020. India

*Academy of Scientific & Innovative Research (AcSIR). 2 Rafi Marg, Anusandhan Bhawan. New Delhi 110001, India

Associate Editor: Dr. Jonathan Wren
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conserved large non-coding RNAs in mammals

nature
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Nature 2009 Chromatin signature reveals over a thousand highly
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3864-3878 Nucleic Acids Research, 2011, Vol. 39, No. 9
doi: 10.1093 nar/gkql 348

Published online 18 January 2011

Large-scale prediction of long non-coding
RNA functions in a coding-non-coding gene
co-expression network

1 f4 & coding-non-coding 3L 3R 1K X 2%
2 43 HTIncRNATS RE

hub-based 5 7%: R A M2 H B #icoding genedlfEELH KT
10/ IncRNAIHAT 23 HT, XFH.coding genell E#1TGO'E £

Liao,Q. et al. Nucleic Acids Res 2011
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o TMTTVEFEER TP G510 UL HRA 14 o
— RPIseq (Muppirala et al., 2011). EEE T F |z B
http://pridb.gdcb.iastate.edu/RPISeq/.
— CatRAPID (Agostini et al., 2013) & T ¢ 41 — 2 254 |
A E LI fERE T
http://s.tartaglialab.com/catrapid/omics

— IncPro (Lu et al., 2013) & T 70 L) =
P E LInfERE )

http://cmbi.bjmu.edu.cn/Incpro
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al., 2003; Martianov et al., 2007).
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— Triplexator (Buske et al., 2012)

(Blume et
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A
Conventional RNA logic ceRNA logic
8 M SO el e L ST AR R
M { T 3 T S=AAA Mtv " S AAA

\ T Tt

a ™
microRNA m / m w ® m : M w @

B —
MRE b v‘. g ?’AAA

“The letters of the code™ A B

Competing RNAs I
'Q/ ““«@” MRE string

“ n B
0t words (P SR Y

C ceRNA
Conventional UTR function function
-
L N~ ., TEmAAA S AL T Neoma—aan

HET) 72 A NINncRNABERSAE LS (ceRNA) KT miRNAK I RE

INcRNABE TS FTmRNA [F] B 5% S+ miRNAZR i 79 mRNA ) R 1A

Cell 146,
August 5,
2011
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starBase v2.0 CLIP-Seq, Pan-Cancer. Portal, Visualize, Analyze, Discover.

miRNA-IncRNA miRNA-mRNA ceRNA Network  PanCancer  Protein-RNA Function Prediction Download  Contact Us

‘ Welcome to starBase ‘

starBase is designed for decoding Pan-Cancer and Interaction Networks of IncRNAs, miRNAs,

competing endogenous RNAs(ceRNAs), RNA-binding proteins (RBPs) and mRNAs from large-scale starBase v2.0 release at Sept.
CLIP-Seq (HITS-CLIP, PAR-CLIP, iCLIP, CLASH) data and tumor samples (14 cancer types, 2013

>6000 samples). .

* wew Pan-Cancer Analysis
starBase is also developed for deciphering Protein-RNA and miRNA-target interactions, such + starBase v2.0 paper in Nucleic
as protein-IncRNA, protein-sncRNA, protein-mRNA, protein-pseudogene, miRNA-IncRNA, miRNA- Acids Res.
mRNA, miRNA-circRNA, miRNA-pseudogens, miRNA-sncRNA interactions and ceRNA networks * 14 Cancer Types

from 108 CLIP-Seq (HITS-CLIP, PAR-CLIP, iCLIP, CLASH) datasets.

> 6000 tumor samples
111 CLIP-Seq data

starBase provides miRFunction and ceRNAFunction web tools to predict the function of

ncRNAs (miRNAs, IncRNAs, pseduogenes) and protein-coding genes from the miRNA-mediated wew starBase Pan-Cancer Tutorial
(ceRNA) regulatory networks. starBase v2.0 Tutorial
new Li et al. Nucleic Acids Res. 2014 & Yang et al. Nucleic Acids Res. 2011, starBase contains 108 CLIP-Seq data

from 37 studies. (S8
http://starbase.sysu.edu.cn/
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INcCRNAZS #4) Fii ]

* INCRNAIRR A5t k€ | Hoy T DIe
— f5l4: IncRNA MALAT1 3’ KA ZRAUt-RNAK) &5
#4J  IncRNA HOTAIRE — > & 2 FJRNAZS famotif,
n] UAENE R E SV DI Be 4 S 2 (scanfold)
o H HT T
— prediction of secondary structure from a single
seguence

— prediction of the consensus secondary structure for
a set of aligned sequences

http://rna.tbi.univie.ac.at/
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IncRNA_F HJSNP I EE T

o B H AR Z B 7T 2 BAIncRNAF Z1 i34 EANMR
5, AR EIhEEAE B XHncRNAKD & 2577 A — 5 I
= AL

1 SNPXTIncRNAZE ¥ 51|

2 SNPXFRNA—INCRNA H.AE [ 5 1

3 GWASH 47, 2% BH J2< 7% #H < SNP Y& £EIncRNA |

—L a /' N\

LincSNP http://biocinfo.hrbmu.edu.cn/LincSNP
IncSNP  http://bioinfo.life.hust.edu.cn/IncRNASNP/



http://bioinfo.hrbmu.edu.cn/LincSNP
http://bioinfo.life.hust.edu.cn/lncRNASNP/

N N2 T R
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Table 1. Some of the lincRNA cis-eQTLs are disease-associated SNPs.

Proxies (R?>0.8)

eQTL P associated with eQTL affected
Cis-eQTL SNP on lincRNA disease/trait Chr Trait/Disease lincRNA eQTL tissue
rs13278062 431x10 2 rs13278062 8 Exudative age-related macular XLOC_006742 Blood
degeneration
rs1 1066054 4.09x10 " rs6490294 12 Mean platelet volume XLOC 010202 Blood
rs2 06942 3.63%10 ° rs206936 & Body mass index XLOC 005690 Blood
rs1 1065766 667 =10 ° rs10849915 12 Alcohol consumption XLOC_0059878 Blood
6.67x10 ° rs10774610 2 Drinking behavior
rs1465541 1.84x10 * rs11684202 2 Coronary heart disease XLOC_002026 Blood
rs12125055 1.84x10 " rs7542900 1 Type 2 diabetes XLOC_000922 Blood
rs199439 8.25x10 © rs199515 17 Parkinson's disease XLOC_012496 SAT
rs415430 17 Parkinson's disease SAT
rs199533 17 Parkinson's disease SAT
rs1 7767419 1.05x10° 8 rs17767419 16 Thyroid volume XLOC 011797 SAT, VAT
rs3813582 16 Thyroid function SAT, VAT

Chr chromosome, SAT Saturated adipose tissue, VAT Visceral adipose tissue.
doi:10.1371/joumal pgen.1003201.1001

GWASH 57 F HHIR Z SNPYELEINcRNAX 3%, 1ZHF 57t R T
— I ]incRNA cis-eQTLs 2 5 FH IS ISNP

Kumar,V. et al. (2013)
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B miRNAS &
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Mucleic Acids Ees. 2013 Jand41(Database issue):DO983-6. doi: 10.1093/narfgks1099. Epub 2012 Nov 21.
LncRNADisease: a database for long-non-coding RNA-associated diseases.
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