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= 25

HEge v AZAdHel  CAG  (cytosine  adenine  guanine)
Al Bkl = S| el WAskE KA AFEHABA Aot
71 v+ 53} 2R A (long non—coding RNA, IncRNA)2 A A ol A]
oA Hdu = Ao HleiA 1 7]lso]l & LA AA et
o sk A7 1AL 9ok LncRNA & FA{#8E 7w
AAE A 2 5 Fall AR Ede] oty dE A Qi
AR Aol AAFA HEGASA  IncRNA 7 AR Ao
71edgt= Ayl wE 3ol JFHEWE AT IncRNA EH o

gE fdA pEe AFE oAz muEA gtk ol
Adueld IncRNA 9 @ wsE A slaAd AF A

H2As AREste] wlolaRolglo] #A& ARtk F 282 U
IncRNA AAbzoll A izt vlweto] AYE shatel Fogh o
2ol S Btk wado]l Z7FE IncRNA HAME 67 7i7F gelEglar
wao] A" IncRNA HAAFES 215 7Rt % NEATI (nuclear

paraspeckle assembly transcript 1)8 %d Frte AHE

i=]
ne]d %7 IncRNA 23 W3E golst
5
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A 17 XS

A Y EY (Huntington's  disease)< tjx&<l  F21A4 AHFHPA

4 F4g Rolw, AAV% As}, $EW 1w
4% 590 @tk 99 F8x9 A9 (huntingtin) ¢ 9

1 o 9 %3 CAG(cytosine adenine guanine) AH7Zd 2 Elo]E 2]

b Ll P R v R B R RS R

-
o
g
g2
of

o
AV
N
N
>
o
=
1o

A &= RNA & @tk vpojazofeo]9} RNA Al &

% 3}
AA AAFEQ] ok 3% Esitta Lel X HA, ncRNA othst A7}

HeAE9 o]FS HZa Juk4). ncRNA + 200bp & 7]Fo®

Small ncRNA 9] 7+ Al Al AENO 7
ulo] g 7 ekallofo] (microRNA) 7} 9lom HAF & A oA SAx vy
Zdo] #Agst= Aoz & dHA Utk(5). Long ncRNA (IncRNA) +

6
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IncRNA = ©@9d 3tAdeo] H Qs ORF 7} 917] Wil RNA Z}A| 2 A
BESH 75e @ Jow FPAQL, DA AT ARE T
cepst PO fAA wH 2A wpelshs 2o deth s|aE

i
=
1o
'
o,
tlo
off
Ot
>,
X,
>
=
A=)
2
e}
PN
i)

7150l Ao, o]efef iz

FARHE A IncRNA & FHEle] st §8A FF AT
OFA7A WuEA  Agrh old AL #AHEWA IncRNA 9
Bedo] ofwA Wsh=A Selsty] AEA AYEY A HzAe

olgste] wmlelaEololE  AlFslal iR Ed AolE

A2 Az 5O

A 17 24 $3 9 RNA %%

% A7 A-gejet i el sy st Aerysray

A
B
»
flo

AT Ao Y3 e HoHAE FQ Wkl A A
"] = University of Maryland €] NICHD Brain and Tissue Bank for
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Developmental Disorders & %34 Sooh. x> Ao

ofstel s 5 W MASAL Y drroR 2L

=

TEE s TolM AT A, del, PMI 7F AR 50T

o

grFow AYsth BATH drTd ATHE, WPH 573

ftlo

E72 AYSP(E 1), RE HFxAL —80CH HYEs HIz|on

bt

ol

M2 M 500mg o STt A7) S FEalshe] B Ad o ARE

A RNA & Trizol AleF (Invitrogen, Carlsbad, CA, USA)<
Abgato] Al xApe] A Ao mEbA FEEFITE FESE RNA 9 559
#42 NanoDrop ND—1000 Spectrophotometer (NanoDrop Tech.,
Rockland, DE, USA)$%} Bioanalyzer 2100 (Agilent Technologies,

Santa Clara, CA, USA) S A}&3}o] #7133t

A 24 ulo]m7 Zo]o]

nfol AR ol o] Algetdtt. AA RNA & Low RNA Input Linear
Amplification kit PLUS (Agilent Technologies, Santa Clara, CA,
USA)E o]&3ted % 4 Cyanine 3 28y #AF & FAs9 L,
Agilent Gene Expression Hybridization kit & ©]83}o] Agilent
SurePrint G3 Human GE 8 x 60K v2 Microarray kit I

hybridization < 33ttt o] mlojmaZo]do]= IncRNA & X33t



AL FAA AAREel dish 50,599 7] @ ow FAdEol glor,

o]+ RefSeq, Ensemble, GenBank, 131 Broad Institute %9

o

Qe dolEHlo] A~E 7|HEC 2 wksolFlth, Agilent Gene Expression
Wash Buffer kit & ©o]&3sto] Az 3I}gS F3st FH, Agilent DNA

microarray scanner % Feature Extraction Software & ©]&3}9]

A7 9l g BAS Fd5ktt. o]F o] Agilent Genespring

AEE Ay dixd A4 50 Jf AEelAd A=A HdAL
T a s A (quantitative reverse transcriptase polymerase
chain reaction, qRT—-PCR)& ©o]&3ste] NEAT1 ¢ WIS
433tk =E gPCR & ABI PRISM 7000(Applied Biosystem)
AE 4 AAEE AMESHY]  triplicate ST dolx

Ct(threshold cycle) #tS o]g3dto] Athz @S 2784 =7
o

primer g o= Fdan 7 uk ek 5'—
CTTCCTCCCTTTAACTTATCCATTCAC—-3', oI ul&k 5'—

CTCTTCCTCCACCATTACCAACAATAC-3'.



A 42 A

mpolAmoldgo]l deoly #E3t AHF thed gk doly wWes

H3lE SA5FAT. Flag A 3%9A Absent & A AE dyf= 49
ALskAct. Hd W3l v]go] 2 ol EL 0.5 oldlo]HA HFA
Student’'s t—test ZA¥} p ol 0.05 m¥Ql A= zpdsidE Td
FAAe 7Eor AAsdd. ATE FFEA2 MultiExperiment
Viewer MeV) version 4.9 (Dana—Farber Cancer Institute, Boston,

MA, USA) & AFE-3F3 T},

AFA FFELAAEANA dojxl NEATL o dld daek
Mann—Whitney U test & AFg3slo] 15H 2Fo]E vl w sttt 23k
z}ol= p Zk 0.05 HWES 7]Fo R I, EBA BA Zggds

SPSS 21 (IBM, Armonk, NY, USA) & AF&3}9it).

A 3% 23

17,001 7R IncRNA ZAF&Eo] tfsh wlo]aZojgeo] A3} AYEY
shxtel A izt Atolo xpdEstE WS Hol= 282 7 HAE

=
go1stgity, wao] Z7kEl IncRNA = 67 7193, w3lo] 7bad
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IncRNA = 215 7|2 Z7}¥ IncRNA Xt} @o] Folwgic}, whgo]
S7Fd  IncRNA A AHE FelA] XLOC_12_010636 (3 W=
A_21_P0012722)7} & & 8.45 7 7H4 2 23 Z71E B
ddol  fFaE IncRNA  HAME FolAE LOC100507043
(A_21_P0000821)7} & n#]& 0.069 = o] 7P 4=
nfol gz olgo] Ao wdo]l F7hE IncRNA £ ZFA¥ IncRNA
29 20 W& ' At (& 2).

o
&
T+H A4S A3 heatmap < ZFAEFYTE LncRNA 23 gy &

Mo AW BAEd dzTdd aEsny 24 Fyshe

T
1)

o
o

313 o] %715 IncRNA HAME Fo|A NEAT1 (nuclear paraspeckle
assembly transcript 1)¥ LINC00341 + u©& dAgdwe] ujst
nfojazojeo] Aol HH TP SRIET(7). NEATL 9

T+ AE 8 FAA AEE BPleE oke 3 e S-HAR '
(A_21_P0011024, A_19_P00321333, A_19_P00321332) 4 &7}7}
gelslo] F Wste] i A3 TAE AAFEH LINC00341 =

202 Wz HE Fhs A4 GAT fF 2 FAE R

2ol 3 7o =HARA g sl i Ut gl
7F42%F IncRNA ZFo)4 MEG3 (maternally expressed 3), DGCR5
(DiGeorge syndrome critical region 5)2] o3& 7} oJA] o]xd A

d¥el A AT
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slolamofdle] Aug ATy ddd ARH FHELANNSE
o] g3te] NEAT1 © wdors =4ziuy, dAguy

o] wvlE  FostA  wdEeko] =7yt (2.24+0.92  vs

1.00£0.76, p<0.05, n=5 per group, 1¥H 2)

A 47 a1

of  AFelN AR wlolamolde]E ol gste] AW YA

IncRNA ¢ 98 #lels BA39 3w, 7 A3 E 215 719 IncRNA

AAbg e wae] tay vlaste] fosl WaHE e st

IncRNA = w@¥ias FAHA o= 200bp ol =719 HAE=
doHm, dMdS A g3t FAA(coding gene) ol H]EA
ArbEol M el oS F5FeA EAste ARo] B A A
IncRNA ¢ &84 7)gol tgh A7k &ds] e v dA
439 IncRNA 7} 4353t 29 dds 24dsts 98s ot
deR o, X GAA =245kl #ojék= IncRNA XIST ¢ d+7}
gzgoltt. EZAstE= X @8Ad ddE= XIST +
PRC2 (polycomb repressive complex 2)& Ed3sto] 3| AETw ]
HEgolde] 9% o]AAMA (heterochromatin) FAS FEst
At 2dS FEd AAF BFAEe FAAS] Tlss ¢

deigitt (8). AAAMERN BHE IncRNA 2= d=apolw oA
BACE1—AS (beta—site amyloid precursor protein cleaving enzyme 1
antisense transcript) 7} thizzlolt}t, ol 453t A1 BACEL 9

12
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RbjsE shetel A AAls vl BACE1 mRNA ¢ Agsle] HgAS
S7kA171aL wpolam ool A5 Adste] mRNA 9 Z3E
AAA e A BACEL W3S S7HA71aL Ao m ofdrol:
el 9ol 48 {ukstth(9). BACELI-AS ¢ w3 e o=3lo|mH

BEE oiyzt @A HEAME 2d S #]lEsda,

neurotrophic factor) oA % &S ZA 3= IncRNA 91 BDNF—-AS 7}
A HH(10). o= BDNF {+x2e] whth Zhetel A dAlEw S| AE
HEgolds Fdl FAFHEgHoz BDNF o #ds A s}
BDNF—-AS = AAZOoZ4 BDNF 9 ugo] 7ty i AAAE9]
A Sl ST EE Aot gl

HEy Y AHAo® #¥E IncRNA o gt a5 A Rud
v7h 1™, HARI (human accelerated region 1)°] R E oA
Hae] fgadvs A fdst(1D). dAFERelA RESTREL
silencing transcription factor)ol 23t FH st {-H 2] e A7}
HAs] mEel, REST o ERZlo]l H= IncRNA A AP R A

T3o]l HAadvs e ddsisloy dAYEe iy ddd

FAREgoly FA4 = (genome—wide) 2] IncRNA Z 23} # 4]
Ao A=A ekgkoy, sl mielamolge] dHolEl mio]dE&
T AWt BuHSAE(7). AW o] IncRNA  #4E 98
nfelAzolgolE £y AF7E okvz, mRNA  EAe] AgH
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pfol 2 ofolel A IncRNA o djdat= HolHE FFskol A4

Atoltt. Az AFelAl IncRNA o ot ©3e] 17,001 77t

¥ 215 7] IncRNA ] & WstE &Qlsk 213} vlwskd, B3 9
F7F 1,127 ME A Ao v xjo]7
7] wiEel AA fFAAe gt EAolgtar ®7] otk o]y
= odATs o=
¥ 7 /M9 IncRNA

(A

=

ol

O
=
fo
o
i,
5
o
=
z.
>
N
=
ﬂ
=
=

rir

of
3

el zpolof| = B8l IncRNA 2] dHewH 3}
T dAheE AYE BT oA Ao &

Zo|A NEATI1, LINC00341, MEG3, DGCR5 ¢ Id W= #

oX,
I‘E

AME Fd3 Fdor BHEEFHIUY TUGL = o dATtelA

e
Sdo] FrhEglont, ¥ ATAE F7k AEA KOs ekoret

U= 2 70 IncRNA(RPS20P22, LINC00342)= 2 AFto] A1&%

npol Az ojeofo ETE X kol T Apol7f FlE A 3kt

vlg]o] Z7lE IncRNA % NEATI1 (nuclear paraspeckle assembly
transcript 1)ol F&3 I Q7F 9tk NEAT1 & & o EAst=
A F sl gt A FE (Paraspeckle) Ao d4ZQ FXER
defA Qvk(12). A AAA 11 WMol 9]¢ MEN1 (multiple
endocrine neoplasia 1) FAAF A A=Y, AAFES 3.7kb 719

NEATI1_1 ¥ 23kb 719 NEATI_ 2 ¥ 7}4 ez FAETA3).

F—ﬁ'

A7) Edo]l FHa EfFFE o

|

L=

AN M= EFsE ek
2

o\
2
2
Frt
e
[.4‘&(,
o
do

o

dom, dukAel  IncRNA ¢ TEA

™
oty
%
_12i

o
il
Jo
2
)
)

do] MEHE AR NEATL o] A oA
TR Vles & Jheds AR (14). NEATL o 2d S7h=
QEyddnfolg) A, HFAW wlolg A, gwm AP AFulo)g A
AeelA waEglow (15, 16), AZF wjelEr|AE Rt oA E



(02

ol F77F Raud" vk Quh(17). AA HFAS o]&3 Aol
g2 F83 #ste] T4 (nucleus accumbens) 94 NEAT1 9]
S7HEITE Bk oy, dAzbA] HHskd BEd® NEAT1 9
Weks]  we A A gdTH(18).  HE FeAEEY 3
NEAT1 o] AMx o #x AHAA(molecular sponge)® #8310,
mRNA 52 AARIzteE 22 @A S FepasE U=z AgA7]a

olE &M Bl A 2d xde]  dodvs AR

O]

12
i
rlo

u‘,

AdH AT (19). 53] ZEH oL (proteasome) Ao €3t NEATI
Hd S AT Addel FE5E Fovt Sled, seadE FA44
A4 Q e Al AR AR Zgeke
SFPQ(splicing factor proline/glutamine—rich) & 32tAd#HE W=
Agrld ez NEAT1 o] AARelA Fxz @Hds Fdshs

osto] Y3 X th(20). o5 FdA NEATI1 *

)
%
kD
[>
é
mult
rlo

7 e AAETE AAZ NEATL 2 wHdS Z7HA|7]+= TR yol%

oA Mg BNA AL G EH

o= =

B=)
r
s
i,
re
ol
(T
ok
ok
)
1o
of\
ko
ot

o1zfolt}k. NEAT1 ¢ Z7l7 g™

0%
=2
>,
9
o
=
L
oo
ol
ol
rlr
>
rlr
(03
)
o

A A A kSkot, NEATL & Fob-% (knock out) Al A& o ZZE ol
AA el gt AxEAEo] FUFETE A NEATL o] AR EWolA
AZAES A WEFeR A8 JsAS AAFEH e
APy RES o]g3ste] NEAT1 A =& ahddo] AxAbdo

ofdA A=A HAg Wesk k. FHAZ NEATI



Aol A 24 o] ow QI FHT A dd st
AR 22 & A QTH2D). sARE AR HAL Ak A
Aol A"E wuo] [Ab QIALe] Fofol WAl #8-eh=A T3]
FeAA gttt NEATL 8l spepasSo] [dAp Q1xp wste] 283

7bsAel glom olel e Avt B et

ATE A AME Hx2AS ol&et AFE AME FEH Y AldHo]
Uk AR W Z2A S AR Aol whebA RNA o] #8i7F Ao,
AL HxAE o] &t ATl ARF 2 AZF o] FHE] RNA EFE

A Qdth(22). ALY dE F Qe
A A x22 9 7 Z PMI A2 2-10 AlFe]lal, RNA

248y Aotz B4 4 ogbel gldth 2y mpo] A Z o o] oA
9

ol ATE T3 AU AAHPel WA s w3
ZAe)4 IncRNA ¢ Wde] WstE: AsE syt dow
IncRNA 7} A" o] Agtge] ofgdA =gap=A o izt F7}

A7F Fesitt.

16
21

| &1



F3 ¥
1. MacDonald ME, Ambrose CM, Duyao MP, Myers RH, Lin C,
Srinidhi L, et al. A novel gene containing a trinucleotide repeat that
is expanded and unstable on Huntington's disease chromosomes.
Cell. 1993:;72(6):971—-83.
2. Ross CA, Tabrizi SJ. Huntington's disease: from molecular
pathogenesis to clinical treatment. Lancet neurology.
2011;10(1):83—98.
3. Walker FO. Huntington's disease. Lancet.
2007;369(9557):218—28.
4. Schaukowitch K, Kim TK. Emerging epigenetic mechanisms
of long non—coding RNAs. Neuroscience. 2014;264:25—38.
5. Bartel DP. MicroRNAs: target recognition and regulatory
functions. Cell. 2009;136(2):215-33.
6. Wu P, Zuo X, Deng H, Liu X, Liu L, J1 A. Roles of long
noncoding RNAs in brain development, functional diversification and
neurodegenerative diseases. Brain research bulletin. 2013;97:69—
80.
7. Johnson R. Long non—coding RNAs in Huntington's disease
neurodegeneration. Neurobiology of disease. 2012;46(2):245—54.
8. Zhao J, Sun BK, Erwin JA, Song JJ, Lee JT. Polycomb
proteins targeted by a short repeat RNA to the mouse X

chromosome. Science. 2008;322(5902):750—6.

17



9. Faghihi MA, Modarresi F, Khalil AM, Wood DE, Sahagan BG,
Morgan TE, et al. Expression of a noncoding RNA 1s elevated in
Alzheimer's disease and drives rapid feed—forward regulation of
beta—secretase. Nature medicine. 2008;14 (7):723—30.

10. Modarresi F, Faghihi MA, Lopez—Toledano MA, Fatemi RP,
Magistri M, Brothers SP, et al. Inhibition of natural antisense
transcripts In vivo results in gene—specific transcriptional
upregulation. Nature biotechnology. 2012;30(5):453-9.

11. Johnson R, Richter N, Jauch R, Gaughwin PM, Zuccato C,

Cattaneo E, et al. Human accelerated region 1 noncoding RNA is

repressed by REST in Huntington's disease. Physiological genomics.

2010;41(3):269—-74.

12. Sasaki YT, Ideue T, Sano M, Mituyama T, Hirose T.
MENepsilon/beta noncoding RNAs are essential for structural
integrity of nuclear paraspeckles. Proceedings of the National
Academy of Sciences of the United States of America.
2009;106(8):2525—-30.

13. Naganuma T, Hirose T. Paraspeckle formation during the
biogenesis of long non—coding RNAs. RNA biology.
2013;10(3):456-61.

14. Hutchinson JN, Ensminger AW, Clemson CM, Lynch CR,
Lawrence JB, Chess A. A screen for nuclear transcripts identifies
two linked noncoding RNAs associated with SC35 splicing domains.

BMC genomics. 2007;8:39.

18



15. Saha S, Murthy S, Rangarajan PN. Identification and
characterization of a virus—inducible non—coding RNA in mouse
brain. The Journal of general virology. 2006;87 (Pt 7):1991—5.

16. Zhang Q, Chen CY, Yedavalli VS, Jeang KT. NEAT1 long
noncoding RNA and paraspeckle bodies modulate HIV-1
posttranscriptional expression. mBio. 2013;4(1):e00596—12.

17. Chen LL, Carmichael GG. Altered nuclear retention of
mRNASs containing inverted repeats in human embryonic stem cells:
functional role of a nuclear noncoding RNA. Molecular cell.
2009;35(4):467-78.

18. Michelhaugh SK, Lipovich L, Blythe J, Jia H, Kapatos G,
Bannon MJ. Mining Affymetrix microarray data for long non—coding
RNAs: altered expression in the nucleus accumbens of heroin
abusers. Journal of neurochemistry. 2011;116(3):459—66.

19. Fox AH, Lamond AI. Paraspeckles. Cold Spring Harbor
perspectives in biology. 2010;2(7):a000687.

20. Hirose T, Virnicchi G, Tanigawa A, Naganuma T, Li R,
Kimura H, et al. NEAT1 long noncoding RNA regulates transcription
via protein sequestration within subnuclear bodies. Molecular
biology of the cell. 2014;25(1):169—83.

21. Sugars KL, Rubinsztein DC. Transcriptional abnormalities in
Huntington disease. Trends in genetics : TIG. 2003;19(5):233—8.
22. Lee ST, Chu K, Jung KH, Kim JH, Huh JY, Yoon H, et al.
miR—206 regulates brain—derived neurotrophic factor in Alzheimer

disease model. Annals of neurology. 2012;72(2):269-77.
19



20

: _-r: ;‘1 %E‘H ;E"l.].-l?—

SECRIL WATCLAL |IMMVERSTY



Table 1. Demographic characteristics.

Subject Age Sex Ethnicity PMI Cause of Death
(year) (hour)
HD
1 43 Male  Caucasian 10 Complication of
HD
2 55 Male  Caucasian 10 Complication of
HD
3 78 Female Caucasian 2 Complication of
HD
4 82 Female Caucasian 6 Complication of
HD
Chronic
5 69 Female Caucasian 10 obstructive
pulmonary
disease
Control
1 43 Male Caucasian 9 Drug intoxication
Atherosclerotic
2 o6 Male Caucasian 10 cardiovascular
disease
3 77 Female Caucasian 8 Drowning
4 80 Female Caucasian 10 Pneumonia
o 71 Female Caucasian 9 MUltl.Dle medical
disorders

HD=Huntington's Disease, PMI=postmortem interval

21



Table 2. Top 20 up—regulated and down—regulated IncRNAs in Huntington’ s disease.

Up—regulated IncRNA

Down—regulated IncRNA

Probe ID Gene symbol Fold change p—value Probe ID Gene symbol Fold change p—value

A_21_P0012722 XLOC_12_010636 8.45395 0.001268396 A_21_P0000821 LOC100507043 0.06908785 6.25E—-04
A_21_P0012583 XLOC_12_010636 7.653006 0.002893021 A_21_P0000620 LOC386597 0.09113867 0.008617504
A_21_P0001639 XLOC_001246 6.7311053 0.002965137 A_21_P0006580 XLOC_008152  0.10241947 0.006542555
A_19_P00322310L0OC100505702 5.42353 0.026987325 A_32_P68942 ANKRD20A5P  0.11718879 8.43E—-04
A_33_P3409518 TUBBP5 4.3138814 0.017883409 A_33_P3254380 SLCY9A7P1 0.12419593 0.00907131
A_21_P0000797 LOC100506795  4.263572 0.047895305 A_21_P0009612 LOC100505797 0.12894118 0.022462659
A_21_P0004047 XLOC_004512 4.1573763 0.003163185 A_21_P0010315 XLOC_013980  0.12958041 8.25E-04
A_24_P391991 FAMI183B 3.6566143 0.005140839 A_21_P0010427 XLOC_014280  0.14684318 0.025349729
A_21_P0011024 NEATI1 3.6418896 0.007995949 A_21_P0011169 XLOC_12_003881 0.14756957 0.001755869
A_23_P359214 LOC643650 3.3564487 0.007077519 A_21_P0008848 XLOC_011480 0.15306382 0.010970537
A_24_P303420 L0OC221442 3.3485637 0.002010482 A_21_P0012221 CZ2lorf81 0.15384118 4.31E-04
A_24_P300302 ZNF300P1 3.245677 0.048480712 A_33_P3216098 DGCRY 0.15388373 8.57E—-08
A_21_P0002667 XLOC_002192 3.134458 6.42E-04 A_21_P0012310 XLOC_12_009292 0.16474827 0.003020729
A_21_P0005047 XLOC_005793 3.071281 0.006350786 A_33_P3251492 LOC100133669 0.17532669 0.015644684
A_21_P0004244 XLOC_004361 3.0669324  2.80E—04 A_21_P0014217 LOC100507278 0.18101996 0.003135898

A_21_P0010773

FLJ43315

3.066572 0.006953586
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A_21_P0009073 XLOC_012025 2.9862394 8.27E-04 A_19_P00812924L0OC100507165 0.19136904 0.027266584
A_21_P0002865 XLOC_003176 2.9539936 0.016393311 A_21_P0000960 XLOC_000107  0.19180088 0.002333565
A_21_P0011017 XLOC_I12_002767 2.938818 0.00198233 A_21_P0010798 LOC646627 0.1919172 0.001340138
A_23_P256965 CB8orfl2 2.8825705 0.02935191 A_23_P63736 LOC84856 0.19212113 0.009129975
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Figure 2.
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Figure legends

Figure 1. Heatmap showing differentially expressed IncRNAs from
caudate nucleus of Huntington's disease patients compared with
those of normal controls. Each row represents one IncRNA, and
each column represents one brain sample. The relative IncRNA
expression is represented according to the color scale. Red
indicates up—regulation, and green indicates down—regulation. The

differentially expressed IncRNAs segregate brain samples into

Huntington's disease and control clusters.

Figure 2. Validation of the up—regulated NEAT1 in Huntington's
disease (HD) by gqRT—PCR. The caudate nucleus samples from
Huntington's disease patients showed higher expression of NEAT1

compared to those of normal controls (p<0.05, Mann—Whitney U
test). The expression level of NEAT1 was normalized to
Glyceraldehyde 3—phosphate dehydrogenase (GAPDH). Error bars

represent the standard error of the mean.
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Abstract

Analysis of Long non—coding RNA
expression in Huntington’ s Disease.

Jun—Sang Sunwoo
Interdisciplinary Program in Neuroscience
College of Natural Sciences

The Graduate School

Seoul National University

Huntington's disease (HD) is an inherited neurodegenerative

disease caused by the abnormal expansion of CAG (cytosine
adenine guanine) trinucleotide repeats. Recently attention has
focused on long non—coding RNA (IncRNA) which is the most
abundant but poorly understood group. An increasing amount of
evidence suggests that IncRNAs are involved in a variety of
regulatory  process, including epigenetic  regulation and
transcriptional regulation. A small number of studies have reveled
clues that IncRNAs are associated with neurodegenerative diseases,
but there are few reports regarding genome—wide IncRNA
expression change in HD. To discover IncRNAs involved in HD,
microarray analysis was performed using caudate nucleus of human
brain. A total of 282 IncRNA transcripts were differentially

expressed in HD compared with normal control. There were 67 up—
27



regulated IncRNAs and 215 down—regulated IncRNAs, which was
consistent in part with previously reported data. Among them up—
regulation of NEAT1 (nuclear paraspeckle assembly transcript 1)
was validated by quantitative reverse transcriptase polymerase
chain reaction. Our data demonstrated differential expression of
IncRNAs in caudate nucleus of HD, suggesting possibility that
dysregulation of IncRNAs accompany neurodegeneration in HD.
Further research is needed to assess the functional implication of

IncRNAs in HD.

Keywords: Huntington's disease, long non—coding RNA, microarray,
NEAT1
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