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Table 1. Oligonucleotide primers used in the PCR amplification of human PDLs17 and G3PDH,

Primer Gene (expected size) Primer sequence

17sEcol PDLs17 (726bp) 5' primer’5-ATGGAACTATTATTATTAGAAA-3
17asBHI 3 primer:5’ -ACCTTTCAAAACATGGAGTAA-3
hG3PDH G3PDH (300bp) S primer: 5-ACCACAGTCCATGCCATCAC-3'

3' primer: 5-TCCACCACCCTGTTGCTGTA-3'

(R&D systems, USA)E 1 ng/m! Z 10 ng/ml, Abgh Al
2% TGF- B(R&D systems, USA)E 1 ng/ml ¥ 20
ng/mle) FE 2 WG T F o|Ed TFHY Fo
ated 257 o] v F3tsich vl g 2F ¥ 7 o] AX
oA RNAE F&3}4Th

C} RT-PCR (Reverse Transcription PCR)&
oj®st IL-13, PDGF-BB ¥ TGF-3 &9
MFOIAL £01} PDLs17 RTUA} o] B
A= 2 &0

Z} RNA A} E-& Avian Myoloblastosis Virusol A} &
& HAAEA (Life Siences, USA) 15SUE ARE-3Hed
IAAAIATE GAHALE cDNAS} PDLs17¢] ©Hid
o}5 3} 9 9(Protein Coding Region)®] 726bp (242
oln| Ahd #F3He Sold Zejolrist tETL
Z G3PDHY] Zgjo]n] (Table 1)& ©]-83t4 PCR 5
Z-& AEE.
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2 G3PDH f-8Ake] 'HE-& 35Tt
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(ABI 310, Perkin-Elmer, USA)E o]§-3l4] 97144
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Protein

FLJ10895 mRNAZ B ¥ @7|Age) 94 ¢
&3} Y97 FU3IA] FA3ATh
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FRM APt A& thEE FEHF L CNBr-
Sepharose 4B (Amersham Pharmacia Biotech, USA)
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ethoxysilran-coated &2}o) =0 £ slehF @S
WAz Ao o] 8315t o] AHE 1%
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1t IL-1, PDGF-BB % TGF- 8 9| 8IAt
Ofl St PDLs 17 R TR i s

1) A3 A IL-1 82 25 pg/ml ¥ 50 pg/ml, A
Z3 A2 PDGF-BBE 1 ng/ml @ 10 ng/ml, A}
# AZF TGF-BE 1 ng/ml & 20 ng/mle] ¥
£ Fodfo] 48A17F F<t o] vt & xF
Ui AR EAFE A PDLs17 f-42pe) wg ok
4% 8% A3} PDGF-BBE 10ng TGF-B &
20ng #2]|3 Lol A PDLs17¢] Wie] Z7}¢
a7do] AF= A 28 -1 BE A Foll
A= PDLs174@ ¢] W37} ehA] @bt
(Fig 1),

2) Az AHE IL-1 8% 25 pg/ml ¥ 50 pg/ml, A
23 A PDGF-BBE 1 ng/ml 2 10 ng/ml, A}
H AZF TGF-BE 1 ng/ml L 20 ng/mle] ¥

M : molecular marker (c174)

1 : Control(PDL fibroblast)
2:1L1: 25pg/mi
3:1L 1: S0pg/ml

4:PDGF: 1ng/ml

5 : PDGF: 10ng/ml

6 : Control(PDL fibroblast)
7:TGF 81 Ing/ml

BITGF 8: 20ng/ml

M : molecular marker (Hind 111

Figure 1, Expression of PDLs17 mRNA by human PDL fibroblasts in response to human recombinant IL-1 B
PDGF-BB and TGF- ftreatment for 48 hours analyzed by RT-PCR. G3PDH used as a control,
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M : molecular marker (c174)
1 : Control(PDL fibroblast)
2: 1L 1: 25pg/ml
3:1L 1 S0pg/ml

4:PDGF: Ing/ml

5: PDGF: 10ng/mi

6 : Control(PDL fibroblast)
7:TGF B Ing/ml
8:TGF #: 20ng/ml

G3PDH [ — e —— — —

Figure 2, Expression of PDLs17 mRNA by human PDL fibroblasts in response to human recombinant IL-1 3
PDGF-BB and TGF- treatment for 2 weeks analyzed by RT-PCR_, G3PDH used as a control,



223 A4 02 5o g F PDLs17 #3
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© 2 e} (Fig 2).
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attactccmtgrirtgaaagatgattatt gt tEat agactmcttigtgacat ganyc tat ggataagcEt Tt tHIARRCT tot gt te
T T P C F E R o

BHBMNEANARZGATC TAAALEACATCAZAAC ICTICAKR I BCCAZC ACCAZEARENC LHAALATCCITILLAATECACC Al SAALCCTHLAMEAC tARGC AR
attsacagratgicaaattotg! lacaacaantcoc Lgtalgacasnsantl gl LCAAKTCCIERC LEALRRlConnatat L taticagt o
AssAtlllgKEacagacticaatligccatlItTigaga~ Tigaccigliggtagraloigaar ianlgligg. | tctasgloasagactasaatgtttatcrcars
tatggact tgccanncagtctt t tnlgnagRanagt tacagrattastitt tgaanaget tititttaticigonatitittatttttgl to tacacatgan
TLtltgACtAAGL L LAAAC tICaTtEAAT g ratgc Al totgoant saattIItitAgAtgAtiClatAtanctTogicloacanatagtigt
aERinlctggElllalatac iaaant TasgREl Aeagangntic I IAT LILLIAGALCAIEEICATAATILIICLILLILICCL lnAgtgATcAncCatcaant
tiitagant tanannoattlonctiagREasttigtactact tiEgasacact tancligioatgrancatg ot iggunatlgliotogi gt ganctaccttt
atancAlagEt LARRALACECT IRCLARESI Gt gt Ll loann i gagRacT Laatatagc tcagARtEasgiEEtagt tCCtgtAnt tontANtaratatgla
Bt igCALAalClONELECANTICOALGALLLALACICAGARATCZACA L LCL Loanangt LALL LCANEAEA LEECATAACTETARGARE LCART BC Lagan
tanagilcctglogstitacet TELEHC tagrreToAgStigigC tagngeageact LIZl tatglggangacaggt ( L LL Laagc an
ccttigaatconagc tc tagtcagic tangonggeranaggi asct gatpv taaatt tcagtagc tacttticattggat tgacoc tacnne tgooe Lgggaca
tTttcacigiaccagtat taacligoaancageaatant tgLcat tao te tasnngcRrtLLt aAacctt Liaans
Agtcatigtantaascigatasacigiatacat igigcleciticigtiggEngnngasagat L IZSt ESAgEdAAZC I TICIESL L taannnt 1Ag SRR LE
tEtctittigiititittaAagat Ligan:t Ctge mlggoagat acglEacigoccAcAstaAtgoalCgaagacannc t Lac 16 Lanng
Ottt tEIERSIAtECAgOAERART ¢ LC ARLAA LCARECCARTESCC L L LI CAEEANEREAARKER: tonacncagt gAt EEac LEALCCARALERC TOCCR
BESAIEANLEtEARLENETAGCIIC IR I CARIATCANTRC L LAGAEAARLALCCLLICC L LASAAAGARAALARC LI LALAY f LAEAR IACH LAZEZC ALY
AtglEgsettial laglolEs isgalannat teaggt toeacicatgEcagtiititaagoca lgnaanttgliLIc tgaangtaten
teacttitocttittanagangecigctantiggatitiggtagticilacc Lcangasnacttganttatee taggct igantnta
tetltcacat tcacal tCAZANCCCARCAACCIERARICCaARtILICAIALIIIAACTIACCICRATARATECLALEANLELABEAT AT LEARA LASARLA T
canciiganascascagccagtgrcligigglaacliasigictiiglicanatactt tal igatiggtltatatgecaticligl tatagaagantatgcctt v
tasaaaagcttat tantaacactitocoonar tiatat it lananagc lAAARARCACTEEAT CARtANLc 1 1 Lt gugANENt AgaR taanotant tgat tac
tAttEgCt grat acCCARAR L SEEN LEEES LHE LEgagAnCCaAtARCTALI I L lARAGC AT taggll icARlatanatACARC tCcaACARC I GOt ARC T 1 N
BEEEASEEEAACATIEIEIEEgT "I IKLLILgItlAATLLIALIgATIAgTCIItanngtaggoT il tLttttittt il tgagagtgctggaccat ot T tan
DlgTEticigtgangagn L Lnnnnn
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2244
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3182

Figure 3, Nucleotide and deduced amino acid sequences of cDNAs coding for a novel PDLs17. Nucleotides
are numbered on the right, cDNA fragment from the subtraction is indicated by shaded areas. Two amino

acid peptides which used for the antibody production are underlined,
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T3 27 FRATAA BEo) FFEN
O Aagt FAX S F UM 1 Ego)
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AR T BYste] d7e Xjotet AF2FH] {4
HEE ks Aot 0, o] Ysiie BA ok
A A8 Wobdnt X)2EFg FA8lau Eg TRt
AEEZ 318 4 Q& 78S 7R 250 A
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AFA A EAE ] AN /ES) g & Ho R
71 = AFANA-FEAE-Eo] H37}, PDLsS,
17, 22, 25, 31¢ AEI}H 1 FoJA % PDLs17&
A2 @BAS BEJUE FAAE =84,
mRNA ¢IApo]R3lolH = Fo] AT A tEx
Z]o] v)ste] AFQAfeA MeF o 2 WEE A
o g Hirste XFAde B3te} AR AA 2
A9 7S AT 22 PDLs179)
database g4 FAHINZ HAAS AJ3P o]
23 A Eo] XFZAE TFS vhdst 239
A o]BA BEs=A] T3 thks AR ule] 23
AAET AEA W3l 715 FHH=A] Bl
3= Al Z3kich weby & AN e
AR Z, PCRE $3lo] G2 PDLs17¢] Tl &%
3} gYe] 71 LEE A3l o] AEo] database
oAl A% MEFH A A Flste] FA 9] ¥
Aol o]gt A FE o] 83t ERZ, AA AR
A PDLs17 ©d o] A7 1 BXE FAA 2}
W22 g8y & Faho] Wi A=,
PDLs17¢] ofe] thekgt A1 cytokined]) ek
S XF 2 FoEe HRAQ] AAEY
IL-1 3% 25 pg/ml ¥ 50 pg/ml, AZ% A PDGF-
BBE 1 ng/ml ¥ 10 ng/ml, A} A 23 TGF-BE 1
ng/ml 2 20 ng/mle] FEZ 48A7F Fof 32 2F
7+ A&F o 2 B3ty PDLs17¢] 1L-1 8, PDGF 2
TGF-f F& A7k} gl whE g3 a7t
A} &4k

RT-PCRE E3}o] & PDLs179) ORFE-E-S 7]
Mg B3] databasedol) EE G714 L3 1)
WF B3 PDLs17 #AAE 142 o9 A0 43t
chl A 2 PCRAA P& A HT} databased] A E

L
o=

-
R

o] BYUsH Ao g B EYEY], o) o 2 XF
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t)e] B3} == A7 o)A PDLs17 T o] §g
& GFsHe) o] Az A g9 B opet
PDLs179 A ¢1338} 4G9S AE ol T3t o]
o ukg Axe] W3}t FFE ATseEd 83 A
2889 Aotk

PDLs17¢] ORFHE-& E7IA g £4& EUE 7
279 LE|age)eg FF P8I o1& olE-



ato] FAE Az & A3 pDLs17 T A
AN A4 2 FAHY F2 A&E Fe Iy
A A (stromal cells)$} ¥-3} 271¢] SEANELYF Al
T 9L AFAAZA BEETE RAE HERE
318 B¢ B3 FFsIc) o] A= I &
AsHe FEANEE AFARAES FASH] b
g AE2 #3188 5 e vE3} Y M Elmes-
enchymal cells)& ¥ 3t 9tk oM PDLs17
Wil Whdo] B EE AL 5 & wksh,
PDLs17 @A o] 27)9] FRMEF A F A 19k
Qo] NE FI Fdl Sz TEANEE Sl
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ATIRE Mg

Tooth and PDL of 30-day-old mouse immunostained for PDLs17 polyclonal antibody (X 100),
Positive reactions are clearly noted in the PDL (arrows) and bone marrow (arrowheads) but not in
gingival fibroblasts, GF, gingival fibroblast; to, tooth; p, tooth pulp.

Tooth and periodontium of 30-day-old mouse immunostained for PDLs17 polyclonal antibody (x
200). PDLs17 is expressed in the PDL (arrows), to, tooth,

Tooth, PDL and alveolar bone of 30-day-old mouse immunostained for PDLs17 polyclonal anti-
body (x100), A few odontoblasts (arrows) and ameloblasts show a lower level of PDLs17 expres-
sion in the tooth.

Bone and bone marrow of 30-day-old mouse immunostained for PDLs17 polyclonal antibody (x
200). The PDLs17 are observed in the differentiating osteoblast-like cells but not in the hematopoi-
etic cells (arrowheads),

Mid-palatal suture of 30-day-old mouse immunostained for PDLs17 polyclonal antibody (% 100),
Expression of the PDLs17 protein are observed in the differentiating osteoblast-like cells but not in
mature osteocytes,

Developing mesenchymal cells of mid-palatal suture of 30-day-old mouse immunostained for
PDLs17 polyclonal antibody (X 400)
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-Abstract-

The Effect of Interleukin 1- 8, Platelet Derived Growth

Factor-BB and Transforming Growth Factor- 8 on the

expression of PDLs17 mRNA in the Cultured Human
Periodontal Ligament Fibroblasts,

Ki-Jung Lim, Kyung-Yoon Han, Byung-Ock Kim,
Chang-Yeob Yeom, Joo-Cheol Park*

Dept, of periodontology, Dept, of Oral Histology* College of Dentistry, Chosun University

The molecular mechanisms control the function of PDL(periodontal ligament) cells and/or fibroblasts remain
unclear, PDLs17, PDL-specific gene, had previousely identified the ¢cDNA for a novel protein from cultured
PDL fibroblasts using subtraction hybridization between gingival fibroblasts and PDL fibroblasts, The purpose
of this study was to determine the regulation by growth factors and cytokines on PDLs17 gene expression in
cultured human periodontal ligament cells and observe the immunohistochemical localization of PDLs17 pro-
tein in various tissues of mouse,

Primary PDL fibroblasts isolated by scraping the root of the extracted human mandibular third molars, The
cells were incubated with various concentration of human recombinant IL-1 8, PDGE-BB and TGF B for 48h
and 2 weeks, At each time point total RNA was extracted and the levels of transcription were assessed by
reverse transcription-polymerase chain reaction (RT-PCR assay), Polyclonal antiserum raised against PDLs17
peptides, CLSVSYNRSYQINE and SEAVHETDLHDGC, were made, and stained the tooth, periodontium, devel-
oping bone, bone marrow and mid-palatal suture of the mouse,

The results were as follows,

1. PDLs17 mRNA levels were increased in response to PDGF (10ng/ml) and TGF £ (20ng/ml) after treatment
of the IL-1 8, PDGF-BB and TGF ffor 48 h.

2. PDLs17 was up-regulated only by TGF 8(20 ng/ml) after treatment of the IL-1 8, PDGF-BB and TGF 8 for
2 weeks and unchanged by the other stimulants,

3. PDLs17 was a novel protein coding the 142 amino acid peptides in the ORF and the nucleotide sequences
of the obtained ¢cDNA from RT-PCR was exactly same as the nucleotides of the database,

4. Immunohistochemical analysis showed that PDLs17 is preferentially expressed in the PDL, differentiating
osteoblast-like cells and stromal cells of the bone marrow in the adult mouse,

5. The expression of PDLs17 protein was barely detectable in gingival fibroblasts, hematopoetic cells of the
bone marrow and mature osteocytes of the alveolar bone,
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These results suggest that PDLs17 might upregulated by PDGF-BB or TGF 8 and acts at the initial stage of dif-
ferentiation when the undifferentiated mesenchymal cells in the bone marrow and PDL differentiate into multi-
ple cell types, However, more research needs to be performed to gain a better understanding of the exact
function of PDLs17 during the differentiation of bone marrow mesenchymal and PDL cells.

Key words : PDL, PDLs17, Immunohistochemistry, IL-1 8, PDGF-BB, TGF- B
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