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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. 0D314 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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st = ol 7bA WEe] dEA QA et AdolRAE9
E3lol #A3 AAEZE transforming growth factor-4
(TGF-A)*”, dentin matrix protein 1 (DMP1)*”,
growth and differentiation factor 11 (Gdf11)”, con-
nective tissue growth factor (CTGF)? 22laL 1 ¢ 2
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1. mRNA in-situ hybridization
1) %
A 74, 2149, 4099] Sprague-DawleyAdl 85 7t

400

7} 5ol 4/ paraformaldehyde €95 0|83l #7F
g A7 F sotaRE E¥e dtetEs AEd 4¢C,
4% paraformaldehyde &9l 16A17F A 14 &%

10% EDTA (pH 7.4) £l 2730 457+ &3] ou
Sl whet shebd Eof shal bum TR ARl A 5FH
TAA 07 X|oke] A3l AZtE Al v & mRNA in-
situ hybridizationZ W24 35tetd o o] &3}

AT,

2) In-situ hybridization

1197 bpe] 0D314 ¢DNAE H&3}slal Proteinase K
#2] & DIG RNA labelling kit (Roche Molecular
Biochemicals, Mannheim, Germany)<t T3 2 T7 RNA
polymerase (Roche Molecular Biochemicals,
Mannheim, Germany)E ©]-83t sense® antisense
cRNA probeE 2143 5‘}°ﬂﬂr

ohoket A X719 AHEE o] &5t OD314 Ak
cRNA BH2HE 50ColA 16/\]{ ybridization sF$itt.
Hybridization $ %< A28t anti-Dig antibody&
1:88°2.2 Dig buffer I (100 mM Tris-Hcl, 150 mM
NaClhedl 3lAsto] 4collA 3023t A28ttt Dig
buffer II (100 mM Tris-HCI, 100 mM NaCl, 500 mM
MgCl2)2 A|A38}aL nitroblue tetrazolium salt and 5-
bromo-4-chloro-3-indolylphosphate (NBT/ BCIP)Z
W51 Dig buffer IV (10 mM Tris-HCI, 1 mM
EDTA)Z 3837t 4123 th3 methyl greenC 2 thz ¢
Aol Jargn| g o g Hasigith

2. OD314 ORF9| transient transfection

1) OD314 #% ORF9| Fetn| =9 A2

Dey 59 0D314 ¢DNA (Figure 2)& template®
long open reading frame (ORF) constructe EcoR I
site® X3 forward primer 5 -CGGAATTCAT-
GAAAATTATAATTCTT-3" ¢ Sal I sited X3t
reverse primer 5 -ACGCGTCGACATCAGT-
GAAGAGGCTTTA-3" 18] short ORF construct=
EcoR I site® Z &3 forward primer 5 -
CGGAATTCATGTCCTATGTGGTTCCTGTAAAA-3
o} Sal I site® X3¢ reverse primer 5 -
ACGCGT (XiA(ZATCAGTGAAGAGGCTTTA%/ g ©

&3t PCR 533 $ 2HE3 GFP expression vector
(pEGFP-C2, U57606)°l subcloningé}aiﬂ}. Subcl-
oning® A2 @S sequencingdtd] F71MLE-S A
913t T transfection A&l o] 83+



2) Cell transfection

HEK 293T cell& 6.5 x 10°704 chambered cover-
glass (Gibco BRL, Rockville, NY, USA)l ¥i 10%
fetal bovine serum (Gibco BRL, Rockville, NY, USA)
o] ¥&H DMEM ®]¥< (Gibco BRL, Rockville, NY,
USA) L= a5 WA, o€ OPTI-MEM
(Gibco BRL, Rockville, NY, USA) #jjoz w3t
% Lipofectamine Plus Reagent (Gibco BRL,
Rockville, NY, USA)E o] &ate] Al z3|Ae] o] et
pEGFP-0OD314 long ORF construct plasmid$t
pEGFP-0D314 short ORF construct plasmidE HEK
293T M 2E°l transfection 3ttt 5217t & 10% FBS7t
x3E DMEM i (Gibco BRL, Rockville, USA)&
0.4ml 27} & F 37°C, 5% C029] 274 24713 o
Hl<F o & &3dn 4 (IMT2-21, Olympus, Japan) .
S =

3. |9 A& Ll o{od = RIS}StA oI A

1) A< A2
OD314 ©¥d o] Ze|fEto| = G oA Fjeto]= STP-
STSPKPDTGNF$} PEQKVNADSLREPE ¢} & 3
A9t (Figure 2). 1 mle €7 TR E HZA
(complete Freund s adjuvant)E ©]&3te] KLH
(Keyhole Limpet Hemocyanin)®ll 434171 &4 ‘*“Fjro]
= dEA(100 wg/ml)< OJ@ s szl $ E7
Yz A- FY5lo] 12 W A D}. 3F ¥ 100 ug/ml
4 5094 o7 22 WY ¥, ﬂr’\] 104 # 50 ug/ml &4 &
2 32 W Al 209 & ﬂ«l o[ FF FHA
iﬁﬁé‘é}‘ﬂ de gEE 842 CNBr-sepharose 4B
(Amersham pharmacia Biotech, Piscataway, NJ,
USA)E Ar&3te 2384 HAl (Peptron, Daejeon,
Korea) 3tk

PRCESELER

In-situ hybridization®] A}-8¥ A3} Fdt dHS
normal serum< AFE3e] 1:1009 H &= A3
OD314 &8 (1aF FA) 22 4TAA &0 &<t F&
Ag]eta PBSE 40 ot AlH e & 24 A 24 0.5%
BSAZ 84 (1drop/0.5% BSA sol 10 ml)3 4 ?%}E

7] 1gG&A (Vector Lab, Burlingame, CA, USA)Q} |
SollA 1AZE B g2 A8ttt ABC A9 (Vector
Lab, Burlingame, CA, USA)Z} 45% &<k vHAIZl &

0.05% DAB (Deaminobenzidine Tetrahydrochlorlde)

§ 18T ALEeR BT £, BYE ARt o
PHEAOR TR Gase] JHA 0 BREG
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4. 8 x=Mz£2] OD314 L 24

X

9] X]T 5—1—13 Pr ’bEﬂ"ﬂ’H GAA 7L 8 Hank s
Balanced Salt Solution (Gibco BRL, Rockville, NY,
USA) oz 3] Mg & afFadn| st 1-2
mm’ JE9| 7|2 A2 v, 10% fetal bovine serum
(Gibco BRL, Rockville, USA)¥} &AA| 7} ei4
Dulbecco s Modified Eagles Medium (DMEM, Gibco
BRL, Rockville, NY, USA)<= °]&3t] 5% COz, 37T,
100% F% 7efe] AZujg7lolxl Lab wjFarict. L
e XSS A wjdste] 2Ate] AEZE Ao o
g3tsint.

1) A3lst 249 g4 &<l

A EEE ascorbic acid (50 #g/ml)9+ B-glycerophos-
phate (10 mM)E &-#3 DMEM Hj & o] &3] 28
A7t wieketaTt. wiek 0%, 49, 7Y, 14¥, 214 a&ln
289 ¥ 3 x PBSZ A3}l 70% ethanol® 2047+ 1
Ak vk 0.1% NH4OH7F ¥ 1% Alizalin Red-S

(Sigma-Aldrich, St. Louis, Mo, USA) &9o& 587t
A5

2) RT-PCR #4

AEES ascorbic acid (50 #g/ml), B glycerophos—
phate (10 mM) 9} dexametasone (5 M) Fo] 3} A
2847t v eFataint. Wik 04, 4%, 7Y, 144, 21?:_‘ g
i 28% & Trizol reagents (Gibco BRL, Rockville,
USA)E o] &3to] 7} 7+e] A XA total RNAS &3}

At 72 Z2te] RNASS 97AALEA (Reverse Trans-
criptase of Avian Myoloblastosis Virus, Life Siences,
USA) 15U% AH3ld] first strand cDNAE 37935t}
First strand ¢cDNA$ OD314, DSPP, osteocalcin
(OC), osteonectin (ON), GAPDH E°]% xZzgjo|n
(Table 1)& o]&3le] PCR (Polymerase chain reac-
tion) &%= APttt

PCR 271& 95001]/‘1 18, 604 45%, 72TCA 1
E3te] AtelEs 303 AAlskith PCR B4 E<
O]'7l‘§i\.74€]°ﬂ}\1 719 %E8t FAAEY] dHS i}?l@
ol
AN

Do
o
R

3) Western ¥4

A AFEAEE ZF ZE 1Y, 49, 7Y, 149, 219, 28Y
R e & ok AlElA TS v T
A A& T sodim dodecyl sulfate polyacrylamide gel

electrophoresis (14% gel)E A& & PVDF mem-
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Table 1. Polymerase chain reaction (PCR) primer sets

Protein Primer sequence (5 -3") size (bp) m (C)

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.

braneo] 10Ve] #A¢tez 40% &<t transfer st
transfer¥ PVDF membranes 4T<l4 16A17t &<t
5% non-fat dry milk/PBS-Tween202-%Z blocking?d+ H
PBS-Tween2084-9 .2 587t #A1g £ OD314¢l| gt
12 A 2 1413F 30% A7) v PBS-Tween20-8
o= 53t 33 A9 Y. Goat anti-rabbit IgG
(Santa cruz Biotechnology, USA)E 1 : 20,0009] wl&
2 A5t A7 B wHeAIZl & PBS-Tween208-9Y
o= 1587t 38 FASHHTE. Supersignal west femto
maximum sensitivity substrate (Pierce, USA) 2 27t
WAl & talo A X-ray film (Fuji, Minamoto,
Tokyo, Japan) 2.2 &’¢sle] #&a3 T}

. Aednt

1. OD314 ORFQ| 7x 2 MZLH The gbsl opal

0D314¢ #% long ORF construct (836bp:
nucleotides 48-884)¢} short ORF construct (462bp:
nucleotides 423-884)¢] transfection A&, wula
o] A WL short ORF construct® transfectiondt
M EZO] AEAdA FZE AT (Figure 1).

1197 bpel 0D314 971 AL} transfection A3 Az}
2 short ORF 99| ojn|wal MES F23 A3
OD314% nucleotide 423914 8847F4] 154 ofn| =ik
st A2 FAAR SR (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 in-situ hybridization 27

g4 stot Ald7A9 A2 d4 AT A% 7

ZA F 24 OD314 mRNAE LA F< | #3e A
5o golRAZo A FolHor oA ® Eﬂ_ﬂoi
(Figures 3, 4). 234 hybridization ZFglA O
314 cRNA$} Digoxigenin ©]2F &A1& AFS-8HA] EL
+4 Z2FAE 0D314 mRNAS &S #zdet
ATt (Figure 5).
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DR DT AT CRC RO TCT THAC ARADAR TR AT AT AT AT TR ARRT R A TT A TRATTC T TG TR TCA TOEEAN CT A CRTONT
CRG OO TTA TEACAL ARD BTTTAT THT CTTACT AR RCALEDE AT AT TAL TOO TEARTE TTRAATART L GTO ARTTTT T CROTIAC
ART TTTAGH RDGE DO TER AST DT R TT0 CTECET TR0 CTGEGE TTE TRCAGT ARG FURCRGT AlC ACECTT ARG TOT AR A RODCAL
ADT TTTOOTE TOT CRACAD THG REAAGETT TG0 IR TAT TODCARATO AGATAL CTT TOTCARGAD AGETTU (AT TR0 AR GREGTT
AG0 TG AT TR BT TTT TR R ARG REACAL CRT DT RGR D0 RGCRGT CT R RTCCTATT DO RTT TRE TTOCTT THA ARG TR

A E Y ® VPE®EWYTP

CTCAAGATT ARSGAC A TOT TTUAGT ADT AOCGAL TTT AOATTRS TG TERMCT GG Al AL T AR AR CHE TGACAT COT o0
G G TEHFEWYNY P UYY HLLPHESRRRPSGRET®TESFP B
AR R IR R BT T T BT A A T A AT TOT AT AT C ART T T e T T TV T AR C3 AR R TG RO TR RTA TROTAR
6 T E 8 B L ¥ EEG I P E Y WG F B E Y PG 0 AEPE Y P D
GRERAC AT ARC ROT TAR TTO TTEACHGDT TTHT AL GUR LAGOTT ChHG ARACTT CTiE RRATEE ChE CRETAL ARG RODOGE TRT ATDCAL
E & O o L WL D EF YOO T APETPE AP AR DS P LY PO
ARE RAGAAL CRE TOGTATT TTARECAAL ATRRTFTAL UG TTTUCR OIS DOT AR DT T CROCAR ARDT DORRCR OIS GOARTT TTE TCADTT
E B PF I  F £ D W ®o e TP eT®T e P EFPPDIT dHFPTE

LT ABAT AR ADD DGADGH TTGOT U TAL THO TTODAL ARD AGARGT TERATROTE AT A GOCTAAGHE ARDCATRARS ACT TTGTTT ACATOA
E T WFTI1&K&LULLFGE®REWVYVHNADSLAREF =

O RCRLAET TTT A AR TR RLT (T AT T RO TOT TT T ARKART TAT TOT CTTCTT ATR TRCTAATRI RRETTT FTT TRATTL
TRT RRAGTT TOT TCACTR ATC TCATTT TTO TTTACT TRARRARGATAT AT ATT GRT BTTRCTARR AURT RAT IR TOATR ARR ARTOCT

ATCTTTATRATATTETCT TT TR TR ARR TTATTR (T TATATAATC TORMA AT RCAAGT ACT AR AAMAGINCATAT TTR AR
AR RSB AS FR FESBA AR RSB

olr

re
Y

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).
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Figure 3. In-situ hybridization for  Figure 4. Expression of mRNA for  Figure 5. Negative control of in-situ
OD314 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. 0OD314  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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A7) skt Al TR 22 84
A F A OD314 Tl Ha“ﬂ
Aobma| Eol A sl W Eglon 2T 2
AL AT A F-919] 2] Al Eell e vl g 2
&< Utk (Figure 6). X ol7t WZste] 71529 9%
o 23l A7)0l AE 4099 22 FTEo|A OD314 T
AL ot RA Lo st Aot go] X uhet A
ol A} Aol A E ATFA Lol ZelA L=
(Figure 7).

1P1@%7gq
QB

]z.a_._/] oly _g_.u
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4. AtE XM HiollA OD3142 e 24

1) Az 4 M3)3t 449 374

W 2 ‘ﬂi“:‘é—° ascorbic acid®} f-glycerophos-
phate A7} & WY 4Lole WFP o2 AFEAES
AFe e S Ueri o (Figure 8), W% 142 725-E Al

284714 FAE ATt (Figure 9). wi%k 21
Alizarin-red S2 f43 A3} djF3<] Alx A J’ A
M3lst A4S 2t} (Figure 10).

2) RT-PCR £4]

At A FA L2 RE 3]s A-o PAS F=e 289
o] wjeF ol 0D314¢F DSPP 12l OC mRNAE
W AIRHRE] XA 2 A T 7] AR ste] S 4Y,
79, 1497 3]s} Ado] gAdH 21Y, 28Ul FLeH
W ool fAIE ATt 22lvk ON mRNA® i A2
T 49, 7Y, 149704 EEo] fAHTIL A3)3) 2]
e 2197 28Yole Tdo] ta fidle AU

Bt} (Figure 11).

3) Western +4

A AFA EZRE A3l dAo P4E freg 28Y
of ik el OD314 WAL 17kDad] 2712 Wi
AIZEE A FA A LA 7] A Ast] vl 4, 7Y,

FEo| FRat I AZAL 7 W39 FeE guA
T OE EFR0| TojEo] ek 21¥0] W o
Zo2 " AX AFAS A o83t FFe wlU

404

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.

Immunohlstochemlcal

Figure 7.

localization of OD314 protein in rat
mandibular first molar at postnatal
day 40. OD314 proteins are strongly
expressed in subodontoblasts (arrows).
D, dentin; P, pulp: PDL, periodontal

ligament; Alv, alveolar bone. X 100.

149717 fA =R M3]3 2do] FHH =
28%0) & wdo] g% SUE 2718 BT} (Figure 12).

Figure 8. Human dental pulp cells
after 4 days of culture. X 100.
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Figure 9. Human dental pulp cells after 21 days of
culture. Formation of mineralization nodules in
human dental pulp cells in vitro after f-
glycerophosphate treatment. X 200.

Bl dd T 14l 20d IH4

BEFE 1 1 5 R B sivp
. — — — — —
oc (B === S S S S—

GAFDH |l b £ £ % 1 135bp

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.

o ol J1of

Iv.

Ok

FotRAEE AAGAE 7199 uidd TEAEAA
71ste] 7717143 g 1717142 34 gt
IPNAE FE AT ndd3 vludy did s 4o
Jedl, Hugs @A decorin, biglycan, osteo-

nectin, osteocalcin, osteopontin, bone sialoprotein,

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

04 4 Td 144 214 24
LI 1 L _J

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 183 DSPP 5°| ith"*. DSPP+= th
& A3 vaste] Aot SolatA s 4
A2 A A led S5IAE el fHAA dentin
phosphoprotein (DPP)#} dentin sialoprotein (DSP)
WAbEo] B Eo mE mE FHjEn®® 2 AT in-
situ hybridization A&l4 OD314 mRNAE #4359l
A HH} K| ZH-] AJolRA|Eo A FolHor TraiA W
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A==t (Figures 3, 4), ©I& Dey 579 northern®
A Azle} dXeh 0D3147F DSPP ©]9] 9] Aol A Euf
5ol 2t 8 & e AlAkshE Aol

OD314+ # 2ol E4 Al EoA Eolx oz ¥y E &
A2 "Ast=d del o851 9l subtraction
193 o] gafo] ”0} A EAA SHEUAEE 1 cDNAE
poly (A") taile 2E3ah= 1197 bpd] |712A T4 5
AT} H 2o HAEE AR cDNAE—/] 7A4E od
< A 23 mRNAZA 75 dhe Bx AAER
Hurzl g1 Q7] d&o*, & 04?’-01]*1‘“ Wz OD314
cDNAS] Tl eiidoj fof 1 whil o) Al x| &4 F9
£ golE At GFP expression vectorE ©]43 cell
transfection A%< Attt A@247 0D3149]
Aol dA B short ORF construct (462bp:
nucleotides 423-884)% transfection@t Al ol &2
Aom, M AEL HEK 2937 celle] MEZAel|A 2
A=A (Figure 1). © 42 1197 bpe OD314+
154 ohnAto 2 FAHE A28 AolrAE Fe dhulg
= ke AL S & & AT

WA 22k G el A] 27 st A 1A A2
B8 A7 AT 199 2AREAME OD314 T o]
TAYZ3 ﬂ%a} A ZH-e] AFotrA| oA et T
HRon, NxE o] dF AX aga X0y g
3 799 1‘4«] A EA = vk HdS UYeia
(Figure 6), xlop7} B&ste] 7]54<1 Ao B2 A7
ol AZ 4049 22 FEAHNE 0D314 ©ijdo] ol
M EO SHF- Aol A E O}EH/H]EOHH 7oA wEE A
(Figure 7). ©] 23} 0D314 @ o] Aol A E2] A
S Aot A3]sl 3ol xlg ol whel 719 oAl
Eo} AdolRAE HFA| L] e} G E Holshe A
o= gjAe 4 9ltd. OD3147}F oy thE oM =
G A G ol RA ZAMT 5554 L=
Northern¥} in-situ hybridization 23} 22l OD314
o] Aol RAE o] 9ol IR FRAEL} AT
A i WY 9 A= 58 vk et} o] A3
oF Pdste] WA skehA A 3 o] H] So AR
Qlsto] OD314 Wl o] AFolBA| 3 o] €]9] 2] o|u} A
of e d & gtk A7 OD3147} AolRAE-5o] <l
A7 ke 270 A2y S2A X Blste] Aolr
AlEA B& s wdE e AARA 715 e
AAFHT = Ado] sieE|ofof gt} Aol el So] fdakel
#dsto] Qin 9 HAAMTE HI7A AdotRA 2-
5ol QxR HFuo] FolRA S st vk de
1453 8l& DSPP7} ol RA| E-5o] difdo] opw]
ToME EAlett dotRAZAA B BRI A
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