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Recently, many studies have revealed that long non-coding RNAs (IncRNAs)
play important roles in cancers. To find IncRNAs contributing to colorectal cancers, we performed
the screening of IncRNAs through the expression and survival analysis in TCGA dataset. The screening

revealed that the expression of several IncRNAs is significantly increased in colorectal cancers
compared with normal tissues and its high expression correlates with poor prognosis. The knockdown
of these IncRNAs inhibited cell growth and promoted apoptosis in colorectal cancer cells. To confirm
the effects of the most growth-suppressive IncRNA on gene expression, RNA-seq was performed. the
IncRNA knockdown modified the expression of several p53-targeting apoptosis-related genes. These
results suggest that the IncRNA contributes to colorectal cancer progression by promoting cell
growth and 1nhibiting apoptosis via the expression change of p53-targeting genes.

RNA non-coding RNA RNA-seq



X C—19, F—19—1, 2z—19 (@)

L EFRLOER

T 570 Y 7 NIEY 30 BIEEIC RS bDLT ) ARSIV I, E N ADEFEAHSH
Lo, LML, EEEE2 I N5 EETFII2~3FRETT /A LITBELTEY, 20HIETE
EYLINRTEZE LS WD TIIES, e rOEMEUTORMINZDMOREFIZL>THEI N
LIEMHREINDG. TNET, EHE%2I—N§5&EE T (intergenic) D AGEISII AT OHERE
F#72720 DNA FiFl (junk DNA)EEZ SN TEX /2 UDNUVIEED TV AZY T h—LDfEHTIZEY, £
DEIBFHDZEEIN mRNA DESITHEBRLTOBILDNHSNLL -7, BHTE mRNA
LHEBRIZTZY VX 5°F vy 7, polyA Hi& & R DHUT 6 DREHHIET—N RNA (long non-coding RNA,
IncRNA) 7%, FEAECEMIIMREDEBPLRIREDALRS T, FBEXRLE, HREMRCRERBIZES
WCEEERREZR/ZUTOBIENHSHERY, e M\OEMIAZDOEHMEM % 3HE 4 S5RItE 2y
DOH5. MEREED, BIEE SO TEHEEICEENRD SNLEMHEL T p53 DIFHE
fEFLUTEED IncRNA WHEIFZFEINE 2L 2B 5D U7 (Idogawa, et al. Hum Mol Genet 2014,
Idogawa, et al. Int J Cancer 2017). IncRNA [FEEHIHICHE L E X 2WMENSHH D ILNS,
IncRNA 12X BEFRIRZAEEEDORBICKIKEGELTVDZEAVREIN, TORHA
BBLINTWS.

2. EDEH

ZITRAET —ER—RIHERMRY =7 o —IZ L DHBE N TV ATV T h— LIE R % R
F5HILT, IncRNA FEIRE L p53 2 IUHL T HEEEEER T DS Ay N — I \DFE % A
SMTURFDEIRREZ SN U, ZHUTEY, FEDE LW - I8EE DTS O LN MR %
BBHILINTE S,

INEFTEHOMEI N —AE>TEMABIZBE I D8NV ATV T h— AR THONTEY, ZD
fB¥RAHY NCBI D GEO REDAH*KT —HAN—RAIZEBINT WS, UL, TNETORBFTTIEELL
THHMOEAI—NELRFOTO—T UNEHIN TR cDNA Y1707 LA NEAVLNT
BY, FELFMNHSNEL>TUVVR IncRNA DFRITIZIZFI AT LIETIRW. UM LIESE, Kt
R = oY —DOBEFIC LV EEEY 2 BRI —7 Y A(RNA-seq) §5ZL T IncRNA 2 &8 %
HMOEEEYORE, RAEDEERTOIENAREL B>/, RIFFETIL, DNA Data Bank of
Japan(DDBJ), NCBI Sequence Read Archive (SRA), The Cancer Genome Atlas(TCGA) ¥ DAFT
—ANR—AIZBVTREINTVS RNA-seq D—RIEMNT — R & FIE$6ILT, TNETIE
Uo7 IncRNA O LEEHERIC B BN FAIRIT 2 THEIC T 22 L 610, BRI KHEH
BTIXRETIEDTIRERERNIZEEL/ T IncRNA % FKE Ay NI — ZEITIC &> THIHL,
FIZVE LR MR 2 A\ 2 RNA-seq IZEVERE Ay N — IO B L T § 5 VT
HB. ZAUZEY IncRNA DFEIZLSRADHEIBRE L SN THILAMAREL LY, FED
FELW - TRREEDBIFIIORIT B IENTE S,



3. MED AL
A JHALBREHBDO NV A2 T h— AEITIC L EH I— NBEETHE LT IncRNA HREDEE

(1)DDBJ, SRA, The Cancer Genome Atlas (TCGA)REDAILT —ZRX—2 LY, kit —r
VY —IZ&% mRNA OFEEILS— VA, Wb D RNA-seq D—REERT—& (I —r v
YA L) —RBLOENEREEDT —4) & HLEEOMMANIC 4 n— R UE
B89 5. (TCGA DIERFAT —2DFIAEFEILT TIIEAREFEATHD)

(2)ENf8L7= RNA-seq D—REET —R%, V=T VAR T SA VAV N T NIz T THS
Bowtie2 (Langmead and Salzberg. Nature Methods. 2012) & Fi\ T, & h7 . ABE%1 (UCSC
human genome: hg19 & U< hg38) EIZ7FA1 VAV NT 5.

(3)Bowtie2 IZEVBOSNAEL NS ) A EDTSA VAV MERMNS, AT 514V TEAEAM VY
Y7V 7 NI =7 TdHS HISAT2(Kim, et al. Nature Methods 2015) & V5 Z &2k, TIVY
BDAT ISV AN ZFET 5.

DHEEEMEE(FSVAIV T =071 7))V T M7 7 THS Cufflinks (Trapnell, et al.
Nature Biotechnology 2012) %\ T, HISAT2 IZ& > THESNZY —RBDT—X &35
ZLT, R#HIEI—R RNA(IncRNA) 2 ELBEFEEEVORTEELEET 5. ZOK, i
BEEYDV 77 AL LT hgl9 F/21% hg38 1Z/1% T, LNCipedia(Volders, et al. Nucleic Acid
Research 2014) 22D IncRNA T —ZRX— 2% 5,

(5) Cufflinks {18V 7 M7= 7D Cuffquant IZ&)F—REFELLY > I INZIZI 771008
e, YU TNTED) - RBDIESOEX2WETH40D, AMBYZ7 N2V THD
Cuffnorm {Z&Y, V—REE &Y 2 FIVD BTG D H RAEN SFHEE S 5 F % (Anders and
Huber. Genome Biology 2010) % FIWTHEfREL S L IZHIRE % EHRILT 5.

B. H B BB DB R T E RS LU KB ML IncRNA FEBOFH BT

()Y TMANHET 2 BHEER(ER EEDOR, BETFER, EFERRE) EFAKIIT —4X—2
MOXTO—RUTEFL, REBREMETS.

Q) EFEINAFHIRT —RIIDOWT, HEHETY 78 R 2 O CHLEEOMREIZ 11, fia 7
BMEDOTIN—TH (I ps3 EFE vs p53 BE, HhDIWIEF vs [BEE, BEEETERTEXRHR
vs BHEERE) DB Z TV, BRICEHEENE TS IncRNA BLOEHI—-NEEFEHEA
ETD.

(3) EIZ Kaplan-Meier %2 & B EFREN 21TV, BREMDERICFERLEMEE TS IncRNA &
JUOERI-NEETFHERZETS.

C. EHI—RNEEFBIUIncRNA HHED v NT—ZfEHTIZL 5/ VT IncRNA D H

(HIEFRIEX NIRRT —RIZDONWT, A—=/N—2 a2 —&RIZE T SiGN(Tamada, et al. Genome
Inform 2011), ARACNE (Margolin, et al. Nat Protoc 2006) 72 D7)V TN X% FWVTHEEE A b
T— I EITY. 2O, B OREFALUCGEGTFRERVAL LT/ —REERESL, Fi
ATE%a a—205RER ()Y —R) DHifIEX5.

QEEINZEBEAY NI —IDOF T, EELHERUTETTYY (FKRMERE) DHd ) — R (FEE
FIMAREIEMUTVS/NT IncRNA BEE HIH T 5.



D. flifakE % AV /2 IncRNA DERE 3w 8T — 278 K UBEREf#EMT
(D) FIE I 72/NT IncRNA 2D\, JELEEMBIRRIZEWT, siRNA 12X/ v I X0 %475,
Q) NI TEUB NI VAT Fh—LE (L% RNA-seq & FAVWVTHEEITL, RALEELRTHE
M THEIIT, p53 2 EUEBELRERFOEE Y N — 20T 5B 2 BT 5. R
12, IR CHIEIE R & DM EY ZHIR BIZ DOV TERET 21T,

4. TR

TCGA DKAGFRE RNA-seq T —X &\ T, REAIETI—R RNA(IncRNA) 2 &0 EETFEHEEYD
REAEEEEL, KFEMAMICS O TER L ERUTEE CHREFZNICERICREAN LR, MoK
FEBL N TEHRBEBTARICAEERIMETUTVS IncRNA ZFEE Uk, B, BENLEET
LU IncRNA FEHT — 4% AW 2y NI — it &2 70, EFEEHRUT, BB CHOBELETLH
HEEME % 2 <HFD/N\T IncRNA &FEE L%, L EDBRIT N SBONBREMASHET, BEERE
IZF 55 REMEDH DD IncRNA % 10 BRI L2, RIZ, 2H 6D IneRNA THZUIXTL
T 2 TEEOD siRNA DFEEM 217572, 20D siRNA & KGEHfatk HCT116 $L 0 DLD1 ICEA LKL
25, IncRNA FBD ) w7 RV NHERIN-. ZOEETICB W TEMBOEIE €8 L-L 25,
EELD IncRNA TED ) v 78I ANZKY)BERICHEFEOIHI RO Sz (K1),
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