SMOC1-w2l BEIO|IE7t E+E7|MZES] ZSMZE 2=t Dlxl= &

E Hol, 4l
Hetstm Aojad

Kor J Oral Maxillofac Pathol 2014;38(1):29-34

02k

(Abstract)

Effect of SMOC1-Derived Peptide on Osteoblast Differentiation of Human
Bone Marrow Mesenchymal Stem Cells
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Kyungpook National University

Bioactive peptides function effectively with a minimal amount compared to proteins. Recently SPARC related modular calcium binding

1 (SMOC1) has been implicated in regulating osteoblast differentiation and limb and eye development, In this study we synthesized

a peptide covering 16 amino acids derived from the extracellular calcium binding (EC) domain of SMOCI, and its effects on proliferation

and osteoblast differentiation of human bone marrow mesenchymal stem cells were examined. Treatment of SMOC1 peptide did not

modulate proliferation of BMSCs. However, mineralization of BMSCs was significantly increased with a dose dependent manner.

Consistently expression of osteoblast differentiation marker genes including type 1 collagen and osteocalcin was also dose dependently

increased. Taken together, these results suggest that peptide derived from the EC domain of SMOCI recapitulates at least partially

osteogenic function of SMOCI,
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II. MATERIALS AND METHODS
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histopaque (Sigma-Aldrich; St Louis, MO)& ©]|-8-3}¢]
i fagee Fdad. 9aEes owa HEs
(mononuclear cells)g 33} PBSE AL, 10% fetal
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3. 9XAl SESA HMHIZ(Reverse Transcription—
polymerase Chain Reaction, RT—PCR)

TRIZoI® Reagent (Invitrogen, Calsbad CA)E o|-8-3}e] uj
k¥l Z47HY ZV|HEREE total RNAE 2&319Th 1
#g9] total RNAE superscript 1T (Invitrogen)& ©]-&-3}¢]
cDNAE %Y. 2884 AafuHS(polymerase chain
reaction, PCR) recombinant Taq polymerase (Takara,
Japan)& o] &-3te] thd} e 7oA Allskdith 95T
o 4] 287} denaturation 3F &, 95°C oA 45%, Z} primer'd
2 e =& 45%%F annealing, 72TColA 60%7t
extensiond}1L final extensions 72C oA 1087F 38FA
t}. Glyceraldehyde-3-phosphate dehydrogenase (GAPDH)
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4, MTT Assay

F4 THEAETIHEE 96 well plated]] 700 cells/well] W=
AL 1227V s AT AlEEe ZEAE 23 =
HjZ|eA] 0, 1, 3, 5, 747 vl QAT ZF A AR 2
=7} 50 pg/mLE=S MTT (3-(4,5- dimethylthiazol -2-y1)-2,
5-diphenyltetrazolium bromide)& 7}k 37C, 5% CO, &
A stolr] 3ARE S v Fskdet. Al el @/ formazan
S DMSOE o|-g-3}o] &3 A|7]aL, ELISA plate readerE ©]-&
3te] 570 nmellA FREE SASFATHEpoch, VT).



Eﬁi 4i"ii TY: 94..158

NH2......... L. KCARRETDYCDL NKDK........... COOH

Peptide: KCARRFTDYCDLNKDK
AA: 16

Isoelectric point: 8.5

Average Hvdrophilicity : 0.92
Molecular weight: 1976.45

M.F. : CgaH134N260265,
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Fig. 3. Effect of SMOClpeptide on mineral deposition
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Fig. 1. Properties of SMOClpeptide

Fig. 2. Proliferation of human BMSCs by SMOC1peptide
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Fig. 4. Effect of SMOClpeptide on osteoblast marker gene



5. ZZME B35 E2} Alizarin red &M
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lll. RESULTS
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IV. DISCUSSION
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o} sMOCLd T A 714 2 715 tiste] Rigta)
Al AL JAE FAE 2 'é‘—/F7 H SV Z22AE
29| #3} ST AR BMP-2 A HEA o 24,
Jgar A 1283l Ophthalmo-acromelic  syndrome
(0AS) D HFgate] QA tiste] Harea Qe
SMOC1 whlde ol 7§9] domain®. 2 Fd=]o] Ql=t,
follistatin-like (FS) domain 3} 7]9} extracellular calcium-binding
(EC) domain 3+ 7, Z8]i & domain Aold] F 71¢]
thyroglobulin-like (TY) domain¥} oJt3t FFAd= LejA] 9l
A = A28 k] domaine] YT} 71EA O 2 BM-40 t
wzAE0e  Fhte] follistatinlike (FS) domain® F7H¢]
EF-handed calcium binding motifE ¥3sl= EC domain® 2
T7dE o] J=Hl, o] F domain®] S22 BM-40 THIZ o]
collagendl] Ags}=t] B Q3} calcium ©]22] Ao H3S
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& £9], SPARCY EC domain& %%xﬂ, © 2 TGF signaling
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V. CONCLUSION
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