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ABSTRACT

EXPRESSION AND FUNCTIONAL CHARACTERIZATION OF
ODONTOBLAST-DERIVED GENE: OD314

Doo-Hyun Kim', Heung-Joong Kim', Moon-Jin Jeong’, Ho-Hyun Son?, Joo-Cheol Park'#*
!Department of Oral Histology and “BK21, School of Dentistry, Chosun University,
‘Department of Conservative Dentistry, College of Dentistry, Seoul National University

Odontoblasts are responsible for the formation and maintenance of dentin. They are known to synthesize
unique gene products including dentin sialophosphoprotein (DSPP). Another unique genes of the cells
remain unclear.,

0D314 was isolated from the odontoblasts/pulp cells of rats and partially characterized as an odonto-
blast-enriched gene (Dey et al., 2001). This study aimed to elucidate the biological function of OD314,
relating to odontoblast differentiation and dentinogenesis. After determining the open reading frame (ORF)
of OD314 by transient transfection analysis using green fluorescent protein (GFP) expression vector,
mRNA in-situ hybridization, immunohistochemistry, reverse transcription-polymerase chain reaction (RT-
PCR) and western analysis were performed.

The results were as follows:

1. In in-situ hybridization, OD314 mRNAs were expressed in odontoblasts of developing coronal and root pulp.

2. OD314 was a novel protein encoding 154 amino acids, and the protein was mainly expressed in cyto-
plasm by transient transfection analysis.

3. Mineralized nodules were associated with multilayer cell nodules in the culture of human dental pulp
cells and first detected from day 21 using alizarin-red S staining.

4. In RT-PCR analysis, OD314, osteocalcin (OC) and DSPP strongly expressed throughout 28 days of
culture. Whereas, osteonectin (ON) mRNA expression stayed low up to day 14, and then gradually
decreased from day 21.

5. Western blots showed an approximately 17 kDa band. OD314 protein was expressed from the start of
culture and then increased greatly from day 21.

In conclusion, OD314 is considered as an odontoblast-enriched gene and may play important roles in

odontoblast differentiation and dentin mineralization. (J Kor Acad Cons Dent 29(4): 399-408, 2004)
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9] M E7} Aol BA XY A EZ B8l 5 ol

e, aev} dolRA e Balag ot Aol e 3
4 RS A e ARG B B AEEA 713
st = ofA7kA] Hs] delA A Tk AotEAEY
3o} B AAEZE transforming growth factor
(TGF-$)*®, dentin matrix protein 1 (DMP1)%”,
growth and differentiation factor 11 (Gdfi1)®, con-
nective tissue growth factor (CTGF)? 18lx 1 9] 2
2 HH QAPP7} Qlot o] JIAEL ERAEE XS
7AZA 9] YA AMtA oz Fodl= QAER A4S 4
lom olmA x| Eajo] Meldoz Aoty &
gict.

F 2o FRAE-Fo] dlAQl Osterix (Osx)7F 2EA
¥ Balel # P42 2Ase AAete 47 AHdME
o QI%ol? 7k 7ke] M 2o BaE - JAE Al
X-5o] faAe 2 7A57F i FEelth. 4
olZA| el Eo] AAZ:E dentin sialophosphoprotein
(DSPP)o] #& 4&jA] ot o QA7) otRAjze] £3}
U dold g4y oA dAARl dEs st 2AE oFF
B3 A @1 Yo, mabd Aok Eol e AobRal
2o £3t5 2Aste AV g A g £ HE
AAF &gttt AZE 4 Stk 2ol Dey 50| F
NEe SRAZY A {5F A EolAe dd=R] Eau o}
BHE/AFHEANN T2 FAHE dolBA Z-F8 £
A} OD314 ¢cDNAE supression subtractive hybridiza-
tion WHoZ FAFATH. Northern £4& F3td
0D3147F & 222 g3t 4lAe] t2 2F s EA8t
2 @51 olRA Z FE531A HdETt T Buslge
FotEA XA OD3149] 7]50 Bt o}A7AA 2 &
A A &2 Aot

2 AT dAAY FHEE AolRA T Fale} Aotd
o] g4 FAolA 0D3149 4&L By ezA F5382
2 dolmA Lol E3le} ol AR S 2Hde 3
5 QA g 1 23S &8 A g Aot IR
& AoIRA L Bol FAAR OD3149) ¢rillA 3 of B
ZAWA mRNASH el de] e #2183 A FA 2
o} FotRAE FaFHA A OD3149 2 H3E cell
transfection, mRNA in-situ hybriudization, %22
38k RT-PCR ¥ western ¥4 W o & A48t}
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1. mRNA in-situ hybridization
Nz
A3 74 219, 4099 Sprague-DawleyAl BHE 7t

400

4cC,
4% paraformaldehyde &<o|A 16A12E 2 13 3F .
10% EDTA (pH 7.4) £%olx 2504 4537 238stn

E9o| e} gt Eof ekar Sum FAR AR F AT
A 02 okl A& A2ts A ¥PHdg & mRNA in-
situ hybridization@t Wz 384 Ao o] &35

SAtt.

2) In-situ hybridization

1197 bpe] OD314 ¢cDNAE A¥s}eta Proteinase K
2] & DIG RNA labelling kit (Roche Molecular
Biochemicals, Mannheim, Germany)$ T3 2 T7 RNA
polymerase (Roche Molecular Biochemicals,
Mannheim, Germany)E& ©]$3}o] sense®} antisense
cRNA probe& ZAst4 T

T3 A A)71e] AHES o83t 0D314 F4AH
cRNA 83242 50CA 16412t hybridization 8ttt
Hybridization ¥ AH-& A#3}a anti-Dig antibodyE
1:882.2 Dig buffer I (100 mM Tris-Hel, 150 mM
NaCl)ol 34zt 4TdA 3087 Agstdtt. Dig
buffer II (100 mM Tris-HCI, 100 mM NacCl, 500 mM
MgCl2)Z A& 38}3 nitroblue tetrazolium salt and 5-
bromo-4-chloro-3-indolylphosphate (NBT/ BCIP)Z
WA el Dig buffer IV (10 mM Tris-HCI, 1 mM
EDTA)Z 3532 M43 th% methyl green® 2 tix &
Aste] Fotdn| o2 FASH .

2. OD314 ORF< transient transfection

1) OD314 #% ORFY Zetxr|=9] A%

Dey 52'¢] OD314 ¢DNA (Figure 2)& template®
long open reading frame (ORF) construct= EcoR I
site® ¥ forward primer 5 -CGGAATTCAT-
CAAAATTATAATTCTT-3" 9 Sal I siteE E3H
reverse primer 5 -ACGCGTCGACATCAGT-
GAAGAGGCTTTA-3" 82 short ORF constructe
EcoR I site® X %3 forward primer 5 -
CGGAATTCATGTCCTATGTGGTTCCTGTAAAA-S
9} Sal I site® E &3 reverse primer 5 -
ACGCGTCGACATCAGTGAAGAGGCTTTA-3' £ ©|
439 PCR $%3 % 42HE$ GFP expression vector
(pEGFP-C2, U57606)° subcloningdt$t. Subcl-
oning® FAA ¢H S sequencingdte] G712 S A
o138t & transfection A&l o]-&3}ith.



2) Cell transfection

HEK 293T cell& 6.5 X 10°70# chambered cover-
glass (Gibco BRL, Rockville, NY, USA)d ¥1 10%
fetal bovine serum (Gibco BRL, Rockville, NY, USA)
o] ¥3¥l DMEM ®l%¥% (Gibco BRL, Rockville, NY,
USA)e = 339 WA Y. o|&¢ OPTI-MEM
(Gibco BRL, Rockville, NY, USA) wjfdloz wd
% Lipofectamine Plus Reagent (Gibco BRL,
Rockville, NY, USA)E ol-&5te] A|z3jate] Wio] wtet
pEGFP-0D314 long ORF construct plasmid<}
pEGFP-0OD314 short ORF construct plasmidE HEK
293T M2l transfection 3t 5A1F 3 10% FBS7}
¥3td DMEM HH %l (Gibco BRL, Rockville, USA)&
0.4ml A7t & & 37C, 5% CO8) Z7A 2447 H
Hj ek o = g '?iU] (IMT2-21, Olympus, Japan) 2.2

3. gAle] Hat o oz nsfesoln
1) A A%

OD314 iz o] Zejgleto|= JHof|A] 3Elo]= STP-

STSPKPDTGNF$¢ PEQKVNADSLREPE M¢f 8 &

Aottt (Figure 2). 1 mle &4 ZEQIE E}Jﬂ _

(complete Freund s adjuvant)& o] &3ld KLH
(Keyhole Limpet Hemocyanin)©ll A&7 &4 #Helo]
= FEEH(100 we/mhS A FH3A7 T B
YL Adol FY3te] 13 B "]?i‘i}. 3% % 100 wg/ml
o gedoz 22 "o & oA 104 F 50 we/ml ¢ &
do 3z W AIFATE 209 F AL o]H F5 FHolA]
At A& HEFE dPH L CNBr-sepharose 4B
(Amersham pharmacia Biotech, Piscataway, NJ,
USA)E AH&3ste] 238t AA] (Peptron, Daejeon,
Korea) sttt

2) ™ 0d7\7<1§].2ﬂz4 O:M}l

In-situ hybrldlzatlonuﬂ AHEE A w3 A
normal serum$ Ab&3dte] 1:1009 ¥ &= 3
0D314 &84 (1 A og 4ToA] 53 Eot g
2] etal PBSZ 40% Bt AlH g 3 231 &A| 24 0.5%
BSA® 3|4 (1drop/0.5% BSA sol 10 mD¥ 94 &
7] 1gG&A (Vector Lab, Burlingame, CA, USA)9} 4
2oM 1A B A2 A=lEAch. ABC A9 (Vector
Lab, Burlingame, CA, USA)¥ 458 F<F vheAl7]l &
0.05% DAB (Deaminobenzidine Tetrahydrochloride)
g o] &g Hago g WAAIT] & AHE AH st 3

o _131 )
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4. HiY xI4HZS] OD314 el E4

24 ARE BA02 WAL 200 BAe gaiet £7A
o g 242 FaduolA dMAZE T Hank s
Balanced Salt Solution (Gibco BRL, Rockville, NY,
USA) 892 3] A3 & sjran|AstelA 1-2
mm® ] A7|Z A2 thg, 10% fetal bovine serum
(Gibco BRL, Rockville, USA)Z} &4 A7 g4
Dulbecco s Modified Eagles Medium (DMEM, Gibco
BRL, Rockville, NY, USA)& o] &3l 5% COz, 37T,
100% S5 JHel A F7Io0A LA wjFatsict. dat
e AEZES A gt 24 A2E AEd o]
B3ttt

1) Aslst 249 g4 gl

A EEE ascorbic acid (50 #g/ml)¢t B -glycerophos-
phate (10 mM)E &3 DMEM Hj oS o] $3lod 28
Azt Wittt vl 0, 4%, 7Y, 14Y, 21d a8lx
28 ¥ 3 x PBSZ AlA3}aL 70% ethanol2 2087t a1
A o 0.1% NH4OH7} &€ 1% Alizalin Red-S
(Sigma-Aldrich, St. Louis, Mo, USA) £o & 587}
A A&t

2) RT-PCR £4

A X5 ascorbic acid (50 #g/ml), B-glycerophos-
phate (10 mM)$} dexametasone (5 #M)Z Fod5FH A
28Uz wjeFalATt, Wik 04, 4%, 74, 14¥, 21d 27
I 289 ¥ Trizol reagents (Gibco BRL, Rockville,
USA)E o]&3dla] 7+ 29 M EoA total RNAE F23}
Aot 72+ Zte] RNAES 9444 (Reverse Trans-
criptase of Avian Myoloblastosis Virus, Life Siences,
USA) 15UZ AH&-3lo] first strand cDNAZ 3438191t
First strand ¢cDNA® OD314, DSPP, osteocalcin
(OC), osteonectin (ON), GAPDH 5o} Zz}o}w]
(Table 1)& °]&3t PCR (Polymerase chain reac-
tion) £&-& A8t

PCR & 95 ColA 1%, 60CAA 45%, 72CA 1
£7He) Atol 25 303 AAlsteh. PCR A4ES 2.0%
0}7P§i7?-l°ﬂ"1 A71GEstd FAAES] FHS gt
At

3) Western £
A ASAEE 7} 7
=} Hjokat & H)ok
2 A% ¥ sodim dodecyl sulfate polyacrylamide gel
electrophoresis (14% gel) & A&% & PVDF mem-
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Table 1. Polymerase chain reaction (PCR) primer sets

Protein Primer sequence (5 -3") size (bp) Tm ()

0D314 S422-446 ATGTCCTATGTGGTTCCTGTAAAA 593 55
AS1015-986 ATGAGATCAGTGAAGAGGCTTTATATACTT

GAPDH S386-402 CCATGGAGAAGGCTGGG 195 55
AS580-561 CAAAGTTGTCATGGATGACC

oC S19-39 ATGAGAGCCCTCACACTCCTC 303 66
AS321-301 CTAGACCGGGCCGTAGAAGCG

ON S1240-1255 ACATGGGTGGACACGG 405 52
AS1644-1627 CCAACAGCCTAATGTGAA

DSPP S784-802 AATGGGACTAAGGAAGCTG 814 54
AS1597-1580 AAGAAGCATCTCCTCGGC

DSPP, dentin sialophosphoprotein; OC, osteocalcin; ON, osteonectin: GAPDH, glyceraldehyde 3-phosphate dehydroge-

nase.

braned] 10Ve] Aoz 40% 5 transfer stitt.
transfer® PVDF membranes 4Col4 16412+ &<
5% non-fat dry milk/PBS-Tween202-2 blocking3t #
PBS-Tween20&9 2.2 583 #A1g F 0D314¢ o g
12 A 2 1413 30 #8417 v PBS-Tween20-8%
o2 587t 33 #4819 Y. Goat anti-rabbit IgG
(Santa cruz Biotechnology, USA)E 1 : 20,0002 Hj&
2 3|43t} 1212 H<t ¥HeAIZl & PBS-Tween20-8-9
o= 1537t 33 FAET Supersignal west femto
maximum sensitivity substrate (Plerce, USA) & 2%3t
HeA17l & bAoA X-ray film (Fuji, Minamoto,
Tokyo, Japan) &2 /33l #d319 ).

I. asza

OkAL
=¥}

1. OD314 ORFe| T2 & MzZLH thef &t

rek

0D314¢9 %74 long ORF construct (836bp:
nucleotides 48-884)% short ORF construct (462bp:
nucleotides 423-884)9] transfection A &N, ©a
o] 34 W& short ORF construct® transfectiond
Az ATAA #A At (Figure 1).

1197 bp9] 0D314 €71 AL} transfection 4% 23
Z short ORF 9499 oprlett MEE 8 23
0OD314+ nucleotide 423914 88471 154 o}u| Ak
dsle AZ¥ FAAR FAHAT (Figure 2).

402

Figure 1. OD314 protein expression in short-ORF
transfected HEK 293T cells ( X 400). OD314 protein
are expressed in the cytoplasm of the HEK 293T cell.

2. mRNA jn-situ hybridization 274

g# st A1dFAe A2 A AL AF 7D
ZAFEA OD314 mRNAE TAF A #5-9 A]
2o FolRA XA HolHo R FotA THHA
(Figures 3, 4). 281y} hybridization #3 A OD
314 ¢cRNA$} Digoxigenin ©|&F A& AFE31R] &2
24 Wz OD314 mRNAY] wd g A& 4
AAqt (Figure 5).
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CGECCAGGTCACAGATOT TACAAAGAAGTAAGG TAT ATC ATC TGARAATGAARATTATAATTC TTC TTEGAC TCATCSGAGCTACAT CGT

CAGCCCCGCTTATAACACAGCGTC TAT TGTCTGCTAGCAACAGCCATGAGT TAC TCC TGAATC TTARTAATGGTC AAC TTT TGCCAC TGO
BATTTCAGAGCGCCT TCAACTCCT GEATTCLTCCCT TCOCTEEEC TTC TACAGC AGC AACAGC AGCAGH CTCAGG TCT CAGGAC ACC CAD

AGTTTCOTCTCTCAACACTAGAGAGCT TTECTGEGCTAT TCCCAAATC AGATACCTT TCT CAAGACAGETTE GET TTGCCCAAGGAGGTC

AGGECTERCCAGCCAGALT TCT CAC ASC AGC AGACACCAT CTCABACCC AGC AGE CTAGTCCTAT BT COT ATG TEE TTCCTG TARAAG TGE

Mg v v v P UEKVP

CTCAAGATCAAACACAGATGET TTCAGT ACT ACCCAGTTT ACATGC TTCTGCCCT GGG AGC AAC CAC AGT AGACABTCACAT CCTCTCCCO
Q@ 0D R T Q@ MEFERY Y PV VY WNLLPWEWRPRRETYT S B8 P Q
AGCAGACAL GECAGC AGCTATACGARGAAC AGATACCAT TCT ATAATCAAT TTRGAT TTETACCACAAC ARG CAG RACCTR GTETAC CAL
@ T & @ @ L ¥ EE @I PF Y NGQ@FGEZFYPRQAEE®PSZZ VPG
GAGCACAGCAGCACT TAGTTCTTGACAGCT TTGTAGGCACAGCTC CAGARACTCCTGGAATGC CAGCAG TAG AAGGCCCECTGT ATCCAC
G # Q HL vLDOE&FVGETaAPETZ®PGMEPAVWVETSGZPLVY P @
AARAAGAACCAATCGEGECT TTAAGC AAGATAATE TAGGCG TTT CCACGCCCT CAACTT CACCARARC CCEACACGGECAATT TTT TCACTT
K EPI 68 F KRDWNUWYVOGVESTP TS8P KPUDTTGWNFTEFTE

CTGARATAAACCOGACGATTGCTC TAC TGCTTCCAGAAC AGAAGG TCARTGCTGATAGCC TAAGAG AACCATAAGACT TTGTTTACATCA

E I NP TI1 AL LLPE®GREKWVWNALADGSLURIEP =

CTCAGAAGT TTTGGAAGAAGATGAGAT GGT ACCTTGECETCT TTT AAAGAT TAT TGT CTTCTTATATGC TAATAGAAGTTTGTT TAATGA
TAT ARAGCCTCTTCACTGATCTCATTT TTCTTT ACT TAAAAL AGATAT ACT ATT GAT GTC ACAAAARAT AAT GTATCATGG AAAAAT CCT

ATCTTTATAATGTTETCT TTTCCC CARRGATTATCGECT TAT ATAATC TCCARARTCACAACCACT ARR AAT ARAGCATAT TTAACC ARA

AAAAAABALARLRAA DAL RAABARARL

Figure 2. The nucleotide sequence of cDNA and deduced amino acid sequence of OD314. Contains 1197 nucleotides in all. The
poly a tail is preceded by the polya (A*) signal AATAAA (italics). The start codon ATG is in bold type and begins from

nucleotide 423. The stop codon at nucleotide 884 is also in bold denoting the end of the open reading frame (ORF).

Ay

3

- e o Al
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Figure 3. In-situ hybridization fo Figure 4. Expression of mRNA for  Figure 5. Negative control of in-situ
0OD314 in rat mandibular first molar ~ OD314 in rat mandibular first molar  hybridization. No positive signals

at postnatal day 7. Arrows indicate at postnatal day 7. OD314  were found in this section. X 100.

the OD314 mRNA in the developing  transcripts are strongly expressed in
odontoblasts. x 100. "~ the developing odontoblasts

(arrows). D; dentin, P: pulp. Alv,
alveolar bone. X 100.
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47 stk AL AL A2 B4 AV AF T 2
AEeo)N OD314 Bl AL WAFY A2ist 28
HolRA TN s BHANCH, A 2EY A% B2
CECEEOEEFREBEREREZ REESE
2L JEIT (Figure 6). Aokt B elel 71542 917

of =2t A171Q) A% 40%e] 27 BN OD314 Tl
A8 Aot X9 443} Aol FAo) ALl ket 4

R AH L} AJotBA T AFMEAA ZhstA dP= AT
(Figure 7).

4. Az X|5ME siietolM OD3142] Wl Ha

1) Al 9 A3)s 249 94

Bl x4 AEE-L ascorbic acid® f-glycerophos-
phate 7} & WY 4ol HFF o8 A REAMEY F
AFer e g el o (Figure 8), W% 148 Z5H Al
¥Eo] FR3tm 7 AZAE 7 W53 FHE HuA
FrHoe EFRY ] Rogo] WY 21¥] HYE o
Zo02 d AX JTAE Ao o] Fd2 WY

2894714 FAIEAT (Figure 9). W% 21¥o] AZE
Alizarin—red SZ G4 27 2o AX JFAEL
N33l 44-& et (Figure 10).

2) RT-PCR £A

Al e X2 RE N3lg) A4 e FEg 28Y
o] wi¥ FHellA OD3149 DSPP 28]1 OC mRNAE
Wik A ZHRE] XA oA LEEH 7] A Fete w4,
7Y, 1493 X3)8} Ado] FAJE 21Y, 28YUol= T4
Wy oMol FAIETE 22 ON mRNAE w1 A%
49, 7Y, 1447HA] Fdo] fA T} H3)st AA-o]
AEe 2193 28L& WEo) Ui Zadte AUS

9
Aot (Figure 11).

b ot Hob

3) Western £4

Ab ApA 25 E M3ist 2-] 42 FET 28¢Y
o] Wi HolA 0D314 DHA-L 17kDad] A7] 2 ok
AJZRE XA A L= 7] AlRbste] wiek 4, 7Y,
149742 Ao A3)gt Ao FAgE = 21¢4%
28YUoll= o] v 5 Fud A4S 2} (Figure 12).

e

Ky Lot 5 %% o =

Figure 6. Immunohistochemical
localization of OD314 protein in rat
mandibular first molar at postnatal
day 7. Arrows indicate the OD314
protein in the developing odont-
oblasts. P, pulp: Alv, alveolar bone.
x 100.

404

Figure 7. Immunohistochemical
localization of QD314 protein in rat
mandibular first molar at postnatal
day 40. OD314 proteins are strongly
expressed in subedontoblasts (arrows).
D, dentin: P, pulp: PDL, periodontal
ligament: Alv, alveolar bone. X 100.

Figure 8. Human dental pulp cells
after 4 days of culture. X 100.



Figure 9. Human dental pulp cells after 21 days of
culture. Formation of mineralization nodules in
human dental pulp cells in vitro after 8-

glycerophosphate treatment. X 200.

0d 4d 7d 144 21d 284
oD314  600bp
DSPP 814bp
ON ~ 40sbp
oc 303bp
GAPDH 195bp

Figure 11. RT-PCR amplification of OD314, DSPP ON,
and OC transcripts in the culture of human dental pulp
cells. Total RNAs were extracted from cultured cells
after 0, 4, 7, 14, 21, and 28 days of culture. GAPDH
used as a control. Sizes are indicated at right. DSPP,
dentin sialophosphpprotein: ON, osteonectin: OC,
osteocalcin: GAPDH, glyceraldehyde 3-phosphate
dehydrogenase.

7198t §7171 A3 vkt §717148 @ Bl &
AIAE F2 AIE mds vady dudz 745

Aed, HugA d¥do = decorin, biglycan, osteo-
nectin, osteocalcin, osteopontin, bone sialoprotein,

HOLEME BB RMAL 0D3140] WEE Jls AT

-
Figure 10. Visualization of mineralization nodules by
Alizarin-red S stain after 21 days of culture. X 200.

04 4d 7d 14d 21d 28d
17 kDa st e G W

Figure 12. Temporal changes in the translational activity
of OD314 in the culture of human dental pulp cells.
Proteins were extracted from cultured cells after 0, 4,
7,14, 21, and 28 days and analyzed by immunoblotting
with anti-OD314. OD314 was expressed as 17 kDa

protein in cultured cells.

DMP1, DMP2 &3 DSPP 5o| it}*#. DSPPE tt
£ 243 vlwste] Aopddint SolalA] wdsE e 7
AZ dHA ged S5 shie SdA A dentin
phosphoprotein (DPP)¥ dentin sialoprotein (DSP) &
WAbZo] A Eo] whg mE Eu|AgE® B oo -
situ hybridization A @A OD314 mRNAE A%<
A #R L X 2HO Aol A A Boldog FpsiA T
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A A= (Figures 3, 4), °]= Dey 529 northern¥
A Ao} At OD3147]’ DSPP o} &j9] Aol A
5ol A7 2 F &S A Aol

OD314+ #Td| &4 A XA HolF ez was = #
AAE gAsted 98 o453 Y& subtraction U
102 o] gate] AfolRA XA FAHEH ALY 2 cDNAE
poly (A") tail& ¥&ah= 1197 bpe 97124 T4 o
°]ﬁﬁ]’ q:oﬂ HA L] = *Hi'?‘ CDNAE‘-/} 73.?_5 x‘:_]-uﬂ;q
S A %1 mRNARA 7)%5S 3t Bz AAER
Byl g3 97 P B gi'?"ﬂ*ﬂt WA OD314
cDNAS] @il d o]t 7 il o] A2 £ 29
£ UolE 1A GFP expression vectorZ ©| &3 cell
transfection 43S AlgBstAth AP23 0D3149] T4
Ao A w82 short ORF construct (462bp:
nucleotides 423-884)€ transfectiondt Al EollA] #2 g
Aom, FHHHAES HEK 2937 cell] AEAAM &
X3 (Figure 1). °] 2%#& 1197 bp¥ OD314&
154 oprjqto @ FAE 2L FolBAE ## thilg
= Pste AL S ¢ 4 Uit

HAZAEA da LA g7 et AR X2
A A A 749 2AREM= 0D314 T o]
BAFQ A ARG 2 2H] FolRA F A Te}A) w3
Hon, Axa7} Fute] A7 AX Tea XA
4 T Ao AFdAe v HEE g
(Figure 6), X|ot7t &3t 715420 Ao Tt 47
9l A% 4092 & FEJME OD314 ¢ o] Aol
A3 7 FolBAE ol EollA 7FatA wd= A
(Figure 7). o] AT+ OD314 Vo] AolrAl £ 4
&3 dobd X33 HA o] Mol me} 7| &S] AobEA
X9} Aot AE AFAH LS £33 G FHojdte A
o2 #4% 4 gt} OD3147} Zo|u} g2 2Ao|Ale %
A @3 AolRAEAAT =554 LHEHE
Northern®} in-situ hybridization Z23}¢l= @] 0D314
gl o] Aol R A X o]¢jo] YR FRA LY XA
Az B B dN Aale 358 1 sid. o] A3
o} Fste] W22 slet A g o] H] Fold AER
olsta] OD314 Tl o] Aol B E o]9]e] ZA oL} Al E
o o4 2 & Stk A 0D3147} gelrA E-Eo] 2l
AepP|Hehe A A XY ZRA R H]sle] AfolR
AZAAN B & s wds = AAEA 7158 MedE
AArgThE Aol e Fojof gk, Aol o] Hol friztet
Fesla] Qin §2L FANMTEE HIA AolEA 2~
Eo] Qa7 71F5o] AolrA TS THEE Hox Yy
o] 853 gl& DSPP7} AolRA E-5o] Tijdo] olm
FTAME EAstt dotBAZAA S FHYeHA A
st Edolzta Bud v} glo}

oﬂi [t

406
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olRAE] 54 AT QM E dolRAEE A
d W uj st HHol BEAR1E, dx7bA] delzl W
S 2E FE AFY AFTF X} A Atere] XA
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