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FHRFIFHFEIZ K D non-coding RNA D
EinFFH IR EH O

FROED REIRR? i 2

BE . 7 MEMPEATFER, 7 5 DNA FICiZZ 7 EOBE LSO S 7 ERE a2 — KL T
W 2SR R BLOHIENIC B 2 HIRAFET 2 Z L B3 OISR, TR OEMOF T, EatE
& LCHRBIEIEZEICRE DS RNA T O#EF2 32— LTV ABEENAH Y, ZoEENLEREShE
RNA (I non-coding RNA (ncRNA) & IFEZN TV 5. ncRNA (IO s 1 OEHIEC b Y 8o &
EZONTVAMN, REZOHENRAINTHR2NEDOBZ. —5T, HHBBIHERINICRIT D
ncRNA 2RI THEY, ncRNA MPAIEY —5 >y MIe b rREMZ o Tna. Fiz, BUERAESN T
5 ncRNA % 13X U BBETHICAFET DD, HD X I EBIZT DA > b a2 ncRNA
BDIFET B ZENT o TND. AR TIE, X2 7EEETF L ncRNA OF /) A EOALERBRICEH
L, REMEEEZHET 28134 —% v & LTO ncRNA 2 PHIT5 2 2 HET5. AT,
A2 b AU AAFET D neRNA ICF A L2 AR Co RBE R 2 diE 3 5.

F—7J—F : non-coding RNA, #EEFHHE, > bhrr, T—FX—2A

Non-coding RNA analysis for gene expression regulation
using bioinformatics tools

HavasHl CHISATO! KWON YEONDAE? MIYAZAKI SATORU?

Abstract: Advances in genome analysis have revealed that a genomic DNA contains gene coding regions
other than protein coding sequences and transcription-regulating regions. Among these regions, there ex-
ist RNA coding regions involved in transcription regulation as a primary function, RNAs transcribed from
these regions are referred to as non-coding RNAs (ncRNAs). ncRNAs are known to affect regulation of
transcription, but many functions are still unknown. On the other hand, since some ncRNAs specifically
express in a particular disease, they may have potential for being used as drug targets. Also, while most
of ncRNAs currently observed locate on intergenic regions of protein coding genes, some ncRNAs locate on
intronic regions of protein coding genes. The aim of this work is to predict ncRNAs as drug targets regulating
disease-associated genes based on positional relationship between protein genes and ncRNAs on a genome.
In this paper, we compare ncRNAs located on intronic regions across species.
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MLTWT, & FTHRKRIZRD Z ERGnoTz [1). ZOMH
> B#RE X7z RNA 1X non-coding RNA (ncRNA) &
FEEIL TV D, neRNA It OB AR T D #is Sl EIC B 5 L
TW5EEBEZHLNTEY, IEFEHINTETWDS 2], [3].

ncRNA (3 200 Hi L& BHEIC S LTI 0, 200 HAR
i ncRNA (3 small ncRNA, 200 ¥ Ed ncRNA &
long ncRNA &£ FEEINL TV D, 2L E TOEE 4 72 ncRNA
DOWFFRIZ LD, small ncRNA AR T-IFEEIMG 25| X 2
9 RNA T (RNA interference: RNAi) &\ AR £F
DT ERH SN0 [4]. RNAD 25 & 23 ncRNA
O—FETH 5 miRNA X, MIEHN T mRNA ##$l45 =
ETH R BEOREATTE T OMRER > TS [5].
miRNA 133 EM OB, Miaal, 78— 27k
A OB 2y SICEEREHI AR L TERY, HE
TAEIRE PP EORBEEENRS D Z EPREINT
W5 [6], [7]. miRNA IZX > TilEZ 5 RNAiL 2G5 L7k
PRSI, R PR - FURESESICR HFLESE
ELTRRNPED 5TV 5D. small ncRNA OFEHEH A
N7 % —F T, long ncRNA ITRIEHBEN 75026720
HONR% <, small ncRNA 721F TIEFA T 2o 7o B8
I B 72 & O X 12 long ncRNA 23~ Tn 5 L&
ZHITND [8]. BT, HIHERBITFRICREELL T
% long ncRNA BHE R INTWE720, ALY —7 > bk
RNA A —H—& LT long ncRNA D ERE~OSH I
FEEh T3 (9], [10], [11].

F7, BERRIN TS ncRNA ©0% < 13#EETMIC
FIET 20, &HLBIET DA br il ncRNA 23MF(ET
LZENZMoTND., FIT, KFETIE, BIETE
ncRNA O 5 7 & EOACEBRICER L, REEEEE T
ZHIEIT A3 Y — 7 v b & LTO ncRNA O TFH% B
L9 5.

2. 4> bOVIZHEAET S ncRNA

mRNA DS b=y VR E NI ED#HE=2— L
THY, ZoRNTEOEBBRICBNTAT T 7T
E??b)zhé% YhuerETy e siEEBE LN TV, Ly

, B/MERESYF RNA (snoRNA) OFIZIZ U R Y — A A
YRTERY R Y — LB D Z N BT DA
frrHiZa— RSN TV HEDORREON-TEY, KA
hEfs T O mRNA FiEO—E & L ClizGE S =%, K
# snoRNA & L'CT%%??E%’:%“DZ EDBGHoTND [12]. &
DICHRI DI TIE, BRMET VY A ~—IH ORI E S
FE, FOA ]\ = ‘/0)77‘/?'“’6 v AIZIFFET D ncRNA
OBEMER R N7 [13]. £ 2°C, AHFRETIEA v br

WCIFET 5 neRNA IZEB L, A ¥ b r UHEICAFES
% ncRNA OAYFEM TR AT > 7.
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3. &£¥FIEMTO intronic ncRNA O LB

KT T, BT & ncRNA 7 7 A EONLEREFR )
o, rlﬁﬁéﬁﬁgfr\‘?%’:fﬁ' 145 ncRNA oFl & H L9
5. ¥, AR THWAEETH LU ncRNA OfF#H %

TR, RIS, 7 A EOBIET & ncRNA
ONEBRE VT, ncRNA %2385 T3 A& i #

THETD. &K, 4> haid b neRNA ZHH L,
T NVAEYFER TOREEIT .

3.1 T—HR—XDEH

BIET & ncRNA OF ) A EONEBREFIHT S Z &

5, BT & ncRNA Ol OTF —2 & ZFhEhT —#
N2 LTz, ET, EMFER TORRZIT O 720Dl
t &~ (H sapiens), ¥~ 7 A (M. musculus), 7 v b (R.
norvegicus), /T (D. melanogaster), Rt (S. cerevisiae),
Ml (C. elegans) @ 6 D ET NEY DT — X %
L7z,

%7, Ensembl Genome 7 — ¥ ~N— 2 [14] (http:
//asia.ensembl.orgindex.html) XY, ncRNA 7 —#
Ty FMBLUBEETFERT —Z > b (Gene sets) & Hf5
L, BT —2 O %17 572, ncRNA 57— % ~X—2
WL, HEIEELYIE A #M L 7z [Transcript Sequence] 7 —
7V, ncRNA BREFEY DT ) A O EERE ML
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= 1 (EBMRICESV - ncRNA O 3R R & intronic ncRNA OE|IS

Organism ncRNA  intergenic intronic sense Ba (%)
BRERAEE ncRNA ncRNA  ncRNA

H. sapiens 19,505 15,962 2,910 128 14.9
M.musculus 7,886 1,345 61 17.0
R. norvegicus 4,828 837 12 17.3
D. melanogaster 1,396 8 28 0.6
C. elegans 23,872 20,116 3,549 178 14.9
S. serevisiae 413 13 2 3.1

% 2 intronic ncRNA & STATUS

STSTUS H.sapiens | M.musculus | R.norvegicus | D.melanogaster | C.elegans | S.cerevisiae
miRNA 525 526 202 2 65
sense_intronic 488 74
sense_over-lapping 13 2
misc_.RNA 309 87 68
lincRNA 68 12
non_coding/ncRNA 16 1 4 3216
rRNA 106 61 41
snoRNA 481 356 346 1 87 8
snRNA 469 224 180 29
tRNA 1 152 5
3prime_over-lapping_ncrna 18 2
ncrna_host 2
pseudogene 415
[Transcript location] 7—7/V, ncRNA BNEE X577 ) ) -
(1) intergenic (2) intronic (3) sense
J LR R LT 'ncRNA Gene] 7—7 /LD 3 DD H—1a BE-—a
TTNmbES (K1), RO A T S T W— 3
Gene 77— Z X— 2%, BETFDHF ) L EOMEREHE ) exon intron i
F&# L7z [Protein location] 77—V, B FPEEFIH mRNA BT R i

B ) DOFHEE MM LT- TProtein status] 7—7 /LMD 2
ODT—TNInBD (X 2).

3.2 (IERHICE S ncRNA 04
AHRfF3E T, Ensembl @ Gene sets (2B STV 5 il
LT ONEFRO I, XXV BEa—RFLTnb L&
5 protein coding EREFEM DAL ETE®I S, 7/ A ET
BHETLEMEBE L CH-ICBETEEKEZRE L. 15
ORISR T B O E S # & ncRNA OAZE R #ds LU
LUF OG54 % -V T neRNA 2R D 3 DI 8 L7z (1K3).
ZIT, niHMEEOHAERL, HWHEITESID 5 KiH S
5. Fl5ME LT 5.
(1) intergenic ncRNA
o WG LB T OMICIF/ET D ncRNA
o nFHOBELBTHIKOKTHIELY ncRNA OB
B TFHT, 7O ncRNA O THEL Y n+1 FBEHD
BIRFHEBOBSG RS TR TH L5E
(2) intronic ncRNA
o BT DA Fr UTHET D ncRNA
o HLHBLBEFIZBWT, nFHOT V7 VDR TIHEK
£V ncRNA OBRAHAA EHET, 7> ncRNA OF&T
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3 #ET & ncRNA ONLERBROHE

WL nH1 FROTY Y OBIRKDA Tt Th %
Bh
(3) sense ncRNA
o BATLHFPANEME L TV D ncRNA
o ncRNA DOBEIRI L Y & 5B E T HEIROK TR EN
TURT, 2% ORART-HEIROB IS L Y ncRNA Of%
THEER TR CH D56
# 1IZBIET & ncRNA ONLERFRICEE DW= 5 JEE R
L2 necRNA (2% % intronic ncRNA OE|& %7~

3.3 intronic ncRNA O STATUS
& 212, % 1 ® intronic ncRNA @ STATUS ®OWNGR %
ANC I

3.4 AYIEMIZH TS intronic ncRNA DERF|LLE
KEFFECIL, AWFER O intronic ncRNA OECHIEELLE
DHE A BT 9 72012, £ 2 D ncRNA © 5 5, RNAI
DOHERER FF-> T % miRNA [5] ICBRE L7=. £/, s
% intronic ncRNA OH5 %K 5 7= dHYEERTH D X YL
BARIZIRE L CTHIT 24T 72. ARTH, B e~ A/



FRLEZSTRRE

IPSJ SIG Technical Report

ENST00000362131
ENIMTSTI0000923516
ENSTO0000380150
ENST00000390223
ENST00090385025
ENSMISTO0000983630
ENST00000325034
ENSMISTI0000083464
ENST00000385235
EN3T00000385051
ENST00000458843
ENST00000385272
ENSMUSTI0000083600
ENST00000390204
ENIMTITI0000102296
ENST00000385280
ENSMTST00000993592
ENST00000385083
ENST00000335222
EN3MTISTI0000104655
ENST000003902238
ENFMIST00000103256
EN2T00000516101
ENST00000330811
ENIMTITI0004103259
ENSTO00009408536

FuSTANANAAAT AT
" »

coiclisclocicsccilcosToaTlzclcalT T coTcCIGGICTTT
o

GCTTICICICCTCO

Vol.2013-BIO-34 No.2
2013/6/27

1&1 cic Cdmiﬁm_
CIC-CIGECT

--@_LLLJ.J,LLL!LLLL-GCCGGGC.:
-'"'TC‘SLL-'-‘

TICCIITITCICIT
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B4 X PR miRNA O AVF AT T4 AL MNESE (k)
ENST mblhE27 78y a &S OESNILE DR
ENSMUST olhE 27 7 v v a v EFEROESIT~ T ADES)

DI SN T DORFHHAT 5.

EF, M 1D ncRNA 7 —#_X—2 L0, X LEEED
intronic ncRNA @5 %, b k&~ 20 miRNA 38 {4 &
T HEEENFNREBL, S VFIALTIFA AL NV —L
ClustalX 2.0.11 [15] Z AW T, EROEF 75 HFoiFIIC
SHLTSAFIAT IA AL " efTol- (®4). |’IZS, <
NFTNT TA X MERERNT, A [16] |
DR AER L. (”5). ZOREMERNT, b RE
VY ATRT N2 TV BRI & et g & LT 21 X7
BRE L, MREERZ Y —L bl2seq [17] 2 AWT, EFID
—BE AR, £ 3T, AT IHKIETEHT 7y e
VEE LT ORI ERT.

4., B

4.1 A2 hrOVIZHEAET S ncRNA

£ 1LY, 42 b AZHFET D ncRNA OEIAIT,
WHETHLE b, vV R, Ty FOMTIIREREITR
LIV, T, KR, BEREOM TIE, B TTHRUIZ RNAQ
BREAINTEZELH Y, ncRNA OHFZEEDPEAIZITHOI
TWb 7, MoOFLE L FEFfEE O intronic ncRNA 3%
I TWnbseEX NS,

212XV, WEEMTRDITON, A buATHE
T2 ncRNA O =—2 g U B TV 2 ENG0n5.
%72, miRNA O X 5124 v EORBHIESHE % £5o
ncRNA 234 & b AZHFELTWD Z XD, 20
ZEnG, A2 b ACHFET D neRNA BNAERNTEE
IR E RI LTV D Z BRI I T,

4.2 intronic ncRNA DEF|LER
3A4ETHELNT 21 T OEH—FHEN 93.3 + 4.1%
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THLNIZATESNZOWNWT, ZO neRNA 14> ~ha v
WCEATODHIGF AR A MR- LA L, AWFERT
RA NEET ORI ZIT> T D (X 6).

Fio, BDADETIZEERH D & SN TV DHESIENE
V) lincRNA (long intergenic RNA)  [8] T [AlEkDfiFHT %
7> TW%. lincRNA AREOHERY 2 i+ 5 2 &
EREETH 5720, A MRS ORI L0 M#EIc4A
WfE R ClE URSHE 2 FF> ncRNA ORFER L O OBLRIME
DT 2R D .
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