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Bioinformatics Analy51s of Gene Expresswn Regulatlon by Transposable Elements in Dementia
Patients. Dae-Soo Kim', Jae-Won Huh?, Hong-Seok Ha?, Tae- -Hong Kim’, Un-jong Jo' and Heui-Soo
Kim'?. 'PBBRC, Interdisciplinary Reseurch Program of Bioinformatics, College of Natural Sciences, Pusan
National University, Busan 609-735, Korea, *Division of Biological Sciences, College of Natural Sciences, Pusan
National University, Busan 609-735, Korea — Dementia is a progressive disease of increasing the dys-
function of intellectual and physical ability. In the aging society, many families are suffering from the
caring the patients who are diagnosed with dementia. However, dementia is a complex disease af-
fected by the genetic and environmental agents. In the present study, we investigated the transposable
elements in relation to dementia. From the analysis of dementia EST (expressed sequence tag) se-
quences, we found dementia candidate genes, and analyzed expression profiles and repeat elements
using bioinformatics tools. This analysis showed that 98 genes were affected in their mRNA sequences
by transposable elements expression. Their expressions were affected by the integration of different
transposable elements (SINE, LINE, LTR, DNA) during the primate evolution. We believe that our
work will be of significant interest to genome scientists, and may help them gain insight into im-
plication of transposable elements expression in dementia.

Key words — Dementia, EST, bioinformatics, transposable elements

N B protein), PSEN (Presenlin), APOE (Apolipoprotein E)%¢]

FHAZL Ho ABAEE A7 AL FHE

Heirlest dasles BRe AR +RARL T4 YD, @A BE AT 9R= A AoH16]. APPEAR S 7
ZANH T, o2 AT =Y AP Zrl= A2 213 ZA) % amyloid A7 ©@¥do] plaque FHE o FH a
Aufol B BAS Bedozith 1¥3 A} 3}16} -peptide 9} B-peptide} 3 H =)o Alg2pAoj} A7 Y

A wqlg Azt i 328 51 Qom od £ 8%E F46 A4 w4sE Ax594 Ayl
o] wolAgx|ujo] HAed EQ® olld} 7= 7ixE 8o 1 [16,18]. o8& AW L2 ehl @<l a9 B transmembrane
o] Algala Q) 3] ‘_1—_?_}/‘ Ao ALE 32} ol protein®] APP ©h#ldo] B-secretase 9} y-secretased] ¢3j

A7} ok g} %‘3 8Hs Bxy Hazz 2ago Aazo] AMEM, 4 A F2 AR400] A= A gt
2718 w589 ’\QE 0]012]_’ gtk =223 Ao Alzheimer®] 7% AB427} ¢S w0} Alzheimerd ¢
S 8 opd ANAHoRE AAF A}ﬁ]’“ oo} Bl Ao g ¢4 9oH18]. PSEN (Presenilin) 3

oy 2 O OB Mo o hu o o oF rE ro

AZ fFHAAM AF7F 23 shAsor & W A7HY A} ooz WASHE Alzheimerd H¢w FV|HE A4
oz FALD Jr}15]. =914 A3 ]UH(Dementla) Alzheimero|t}3]. PSENZ APP&AAS}E M2 A33%
dol dehibe A4 E 349 7Hg E9 99 2goz S gle ALR FHHD 3lor PSEN-2f49] ¢
AAolm qM3 d3EE APAely, 7198, Atnd, & o7} BAStH APPY| 7y -secretased] &g HEE F7HA
T8 2 AdE 5o &48 I8 QA5 Feloltt B-429] ARBEAER/E FAHAIIE dlo] dri525].
[1,2] APOEE 37} go we} E2, B3, Edgbe= AVtAl 73

olF B4 frAiAEE 7k Ay Nuje] I
o = [19] apoE47} Alzheimerd] & 4@ 2919] o]
B-secretase T Ay} 435 AL 2N amyloid 7}
[20]. =3 lzhe1mer,] 7$- APP (amyloid procusor upx] mejgte 2 RS o]F 1, &4 HAE Axg
N - A 7 plaqued TEO] AF o] Hol 2% Hels
T SErS1 510 159, Fax : +825L5512962 S4717] AEIH62627] ol FAHAY Be 47
E-mail : khs307@pusan.ac kr £ Alzheimere] AW AN} A A B A S vs]7] 98] &

Agae A F 7HA9 FFE ve 4 ded sy
T 5 284 é%h% ® O}Ur Jﬁ*ﬂE Z}iﬂﬂ AR o
g 0

O_u
fo

do d0 jo R B rfi mlo
l‘\l‘ DO" H'U l"-?‘—" >

-4

M

1

_EL




Histe 1S BE F329] 9ol B8y e
S B AT 4 il Ha ga o
139 AE-L transposable elements7} 5% A EE 2}
3t glem og2 AA 4y WFd 93 UHAY
(27]. AAHA FAA ] BHFHE 7AA Fahs SINEF
DNA family9} A4 §4219] 238582 714+ LINE
# LTR familyi BEFEH1519]. 3£ transposable
elementsE& A4 W@ FEE £ 5 3lv) W 2
2 dedgre s yiRe B Sdwolr}t 3 Ho o
2t ¢AG L2 E AT familyEo] B2 i17,22]. o]-Z]
T 29 ATE9)A ol E transposable elementsE o] 3
Ao dg 245 AWE FEEAY A4 5}%“*3
o & 79 E dtte dFEAE] gz r}4,9,14].
YukH 0 2 ‘Junk DNA'Z ¢ 7 transposable elementsE
A9 gAY Tl FHAY GFAFAE B 7)o
&3 glom Qzte] AWox WHE #do] Slke |+
#E EU2 g€ gAY AT FAZ gos
A ool HHBAE HEHETH 9 B
&3t in silico #4& 8] x|wje] YAL 71
e K32 wloleMo] 29 EST HE & o] 83}

Me ook & rr an su o
X l;l o, i fo
- ;% £o, i R
o oX,
(o]

S
=

ME ¥

X 4RI 2IS8 EST (Expressed Sequence Tags)

I
B

]uj$} transposable elementso}e] Abzat 74]% FA8}7]
Al 4 FAH 32} b o) e ujo] 29 NCBIY dbEST
MEE o] &3t A& o xZoA F2Ysle wE
ojdl FAA 27+¢l EST (expressed sequence tags)s &5
S}k Avjo] BAY ESTE e)sh 71202 NCBIY
genbankd Yo A} ZAAHK7} Alzheimer cortex o] At
Alzheimer brain B & 7}A+ ESTE HRE o]&3lgon
ZAR R} P8R g2 ESTHE L £43tsd A4
ugttt. Aoz XujAe ¥ zFA TEol
11,3817 ¢} ESTE £ F3th.

:L

EST EHAHE

A gato} Mol FeF 11381749 ESTE Foj~E e
817) faked $4 AR APow 2 BSTA D Yt
MEE AASAT LS AR A BHeF
RepeatMakser  (http:/ /repeatmasker.genome.washington.
edy) Z219g o]&5tHom &3 WEANAE NCIB
(http:/ /www.ncbinlm.nih.gov/)d o] E}u] o] 20| A  UniVec
MEE olgstAtt WAY Ade Y ESTE Zel2H

o] f4 AES ALk T

Journal of Life Science 2006, Vol. 16. No. 7 1189

gsl7] A o EE Fovto] A W& o83t & A
¥ A9 Ao ESTME & Wyshe %Wj:% At
t}. EST A 9<¢ A E3slEr] MegaBlast[28] =2 o]-&

stal MG} KALETF 97% old HA dte EST 1 =2
~HY 9 £3 ZHAEY9 ESTe §Hqe 122
BA3}7] 9Yste] SIM4[7] =2 a8S o] 43t A&A
A& JERY 728 BAAT B8 AT AEd &
Aate] 91X F7] 95t NCBI2] RefSeq g < o] &3t
o o) ARSE T2 Y SIMAZEZ IR S o] &3t
S EST7} 22269 e 490 A7 x4 99 X
Fee Fe2H% F42 40 ofd Qo] FBd EST
2Y2HE FRALH fEle 742 g9l okl & 4
ol FHE EST Fe2e& EAshe AHEeHA] estet

X|0f HANIOIMS| transposable elements 24

A 2ol HzAHAM ol ESTA ] trans-
posable elements®] W3S B3y 93te L& ESTE
H2E7E T3 f329 999 9H HEE 5kbE i-}%}
ransposable elements7} %
Aol g A FRA Je Fol BT 4 9171
HEA FeI 2] 292 508 Satel sk
AHE-EtTh 85 32 €S RepeatMasker Z2 1
& ol&std # 41}*1“’ e .{: Hate RE transposable
elementsE Zo} WA FHA UldAy EX3n e
transposable elements 7} X)nj 01] AY A A HHE=A
g 2437 98t X ESTMEe FE" AR} trans-
posable elements®} FHo] Bj7E E&)AM transposable
elements 7} ]=) ESTojA REAH o2 Wy P—}“PQ

e old $-27F AHEE 71E & EST7L Aojk QE

Eol oJairM 249 AEoz Hesl sojo 3w w3 o
I EZoZ g o 2&gto|y AlejEQ] (AG-GNE 7}
= AkE B4 ALE-s YT

I

B

A
.

l

AL

Dual coding FXXIOA UBISH= transposable elements
YRHAR FARE FAM 7Y D34 B /A
2 A= trénsposable elements7} FA 7} AA}
T AN splicing outs) & &1 FHze] A
3 w35 o] transposable elementsol] o}3] Thokgk A A}
BEoile FAAE 27 A ¢l NCBlY
RefSeqH%Oﬂ/H 2700 Tdd AAAE A fARE
AU o]ZA LA FAAE AL A Ld] FEs}v)
9)ate] SIMAZ 2 1S o] &5l on oju AEF 7)F2e
97%01%3) MBS FAHE NAER Q) SIMAZAE
0] 8-3}o] transposable elements®] ¢ X 9] /\1@01 22
9 d&xy FPGge AL F7 Y3l FAMES
RepeatMasker& d3ste] {72 Y214 R 9} transposable

2 {o
o o ﬁJ

u r:‘i Im

A

A

i
ot

‘r_{m

mlm



1790 B BURRIX| 2006, Vol. 16. No. 7

elements®] YXAAHHE o] &35} transposable elementse]
YFRo] Aoz BHHE FAAY HHE AL

1]

k-

Lo}

z

Dual coding 7#&X}Q| CIZME BHS0{ L= transposable
elements

L2 A7kA 5':01] 45%0)1 A4S AAF
posable elements7} 9159 2334 Foto) drh} B &
AR A 73 2} E}"“ég THEojY 1 gle Z X3]
S TH13]. Table 12] d] o€+ transposable elementse] ©H
o] fAAe] HAMA M AAEA & ks
3 e dolHE o Azt Ao st AT F
oAU BE AP AYH fAAS G ARFHoR AR
o) N3}3}A Feto] B transposable elements7} 22} <]
JEE FFd AUHofJoHA AAAE s FA oA
splicing out¥ z] £33 transposable elementsol] FEj3l=
splicing site (AG-GT)& <143t FAANEE Hom
w3 FHze] UTR (untranslated region)o] obd CDS
(coding sequence)oll A A }o] AHHo] o] BtEE 1 gl
ot s FAztelA tke Fe o] MARE HEoY =
71Zto 2 2 &8 3 alternative splicing®] 7% 2 21e] o
&9 2o QA et Fel o] HAAE TETHS] &
Hzte] JIEE g Ho] £X3}3 9= transposable ele-
mentsE-°] W Z& alternative splicingell 2J3A] # =2
AEsle] FHE AA FHAAY GUEAHL o7AFIE dF
A g0l Hod BnEci{24]. Table 19] A3} =3 alter-
native splicing®] o8] 7|3 & FoA JJEE 9 exonization

0}04 TRz ¥ S AFste A & 4 Aok
Z¢] fAA A transposable elements7} ZZEH|Q 02
EoRAe 29YgdA TEAAE ¥ AHE A
219+ transposable elementsEo] A abohe Ayl
sl el Melghg w1 Q7] & ddiHez Be &

f

).

5

L’L-?L‘r“ l->ml

r& rr
R

AANG YRAY @

olg WS Aozt AAHT Edols} Bo] BARE
Agde 71E9 oAw T transposable clements53% ¢ A Q
o fratol ol "ojA)y] wite] dEAHY ANEHD WY
028 FHA XN¥3stE transposable elements £2 A
Y& Aoz A4AY o gL FHAdA LW A% F
of 13tE AX WA transposable elementso] 3l G2}
thokdel AFHNE Aolgt AZEHI transposable ele-

e AT 8% 8AEAM ZE-

o ol g fuAe RS o]
Z4-53 & transposable ele-

mentsE F3HA QI &%

ments7}-9] &= A

A9 chp
ol & +

A8 o 24 transposable ele-
Az W 3‘545121"‘31 4
59 dste

oL
o

X0y Etxfel MAHIOIA WBiSkE transposable elements
| ufgzte] H =z S o] &35te] wHEol EST (expressed
sequence tag)M G2 X &zl HEA A B3 F4
AE9 dHoly] o] fHzte] HAFAL T o
Aoje] AN E FAAAA s EAWols} ofd
transposable elements?] o)A} WE 02 Q13 X|rjo] Yol
T3l EST €9 £4-& 53, transposable elements
g Aujote] AAFAE BASGAY AE AT o
2l 2150l EAsAT, oA i]“ﬂ“‘?"ﬂ"ﬁ +48kA sk
& transposable elementse] A X[ o o] Y18 7H 387 A3
of A% 2t F 9B FHAelA WgE X ESTol|A
transposable elements7} 2& Y1 9SS ¢1e 4 Ut
9819l Aol WP E A v ESTeA LHH T QT trans-
posable elementsE-o] X|uje] AHHQ Aol Hi Y&
= APAA FHo| BastA ’%13‘76315} ﬁ’l A
o] §3te] BAste 987 AujAH FRF{FALE o231
o =3 987 AujEd $E 47\?"“"1 ‘?J =i gl
L2

transposable elements9] tjH-Eol AEE GHd 4

Table 1. The list of Dual coding genes derived by the transposable elements

Gene Name Chr Gene discription Total Transcript TEs F‘Tm“ - Fusion TEs famﬂy_
Transcript NO. Fusion TEs Family TEs NO.
APBB1 i1 Amyloid beta (A4) precursor protein-binding, family B, member 1 (Fef5) 2 2 LTRS0 LTR/ERVL 2
BAX 19 BCL2-associated X protein 4 1 AluSx SINE/Alu 1
DISCt 1 Disrupted in schizophremia | 4 1 MIR SINE/MIR 1
GABRB2 5 Gamma-aminobutynic acid (GABA) A receptor, beta 2 2 1 L3 LINE/CR! 1
GRIK2 6 Glutamate receptor, icnotropic, kanate 2 2 2 L2 LINE/L2 2
MOBP 3 Myelin-associated oligodendrocyte basic protein 3 2 LTR33A LTR/ERVL 2
MOG 6 Myelin oligodendrocyte glycoprotein 9 2 Alulb SINE/Alu 2
NF§1 20 NFS| nitrogen fixation 1 (S. cerevisiae) 2 i AlY SINE/Alu i
PLAUR 19 Plasminogen activator, urokinase receptor 3 1 MLTIG LTR/MalLR 1
POLR2Z 7 DNA directed RNA polymerase [ polypeptide Jrelated gene 3 2 MSTA LTR/MaLR 2
PSEN1 t4  Presenilin 1 (Alzheimer disease 3) 3 1 MERS2A LTR/ERV1 1
SLC3A2 11 Solute camier family 3 (activators of dibasic and neutral amine aad transport), member 6 4 FLAM C AluSq SINE/Al 8
SLCOtA2 12 Solute camier organic anion transporter family, member 1 A2 3 1 MER70B LTR/ERVL 1
UBE2J2 1 Ubiquitin-conjugating enzyme E2, J2 (UBC6 homolog yeast) 5 { AluSx SINE/Alu 1
UBE2ZL3 22 Ubiquitin-conjugating enzyme E2L 3 ) 2 1 L2 LINE/L2 1
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Fig. 1. Expression profile of transposable elements in dementia patient's EST.

1.600.000

1,400,000

1,200,000

1,000,000 }

500,000

600,000+

Copy Number

400000 +

200.000

LINE SINE

LTR DNA

Fig. 2. Distribution of transposable elements in human genome.
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Table 2. Distributions of SINE subfamilies within SINE-containing dementia patient's EST

Age Distribution of TEs
SINE Subfamily (Million vears) Occurrences Percent
Alu 112 0 0.00
Alugy 81 12 1579
Alus 3148 21 27.63
Aluy 19 9 11.84
FRAM - 3 395
MIR - 31 40.79
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Fig. 3. Distributions of LINE and LTR subfamilies within transposable elements containing dementia patient’s EST.
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