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Effect to prevent periodontal disease of propolis focusing on DNA methylation
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To elucidate the effect of artepillin C on periodontal tissue, we analyzed
the expression level and DNA methylation status in human periodontal ligament fibroblasts (HPDLFs)
upon artepillin C treatment. The culture of HPDLFs was repeated alternating 3 days with artepillin C

and 3 days without artepillin C in DMEM for 1 month. and we extracted DNA and total RNA samples
from these cells. Overall, we found 370 upregulated genes and 377 downregulated genes caused by
artepillin C treatment in microarray analysis. Among these, 18 genes belonging to the extracellular
matrix (ECM) were significantly correlated in the keyword analysis on DAVID. Within the ECM genes,
HSPG2 and COL5A3 exhibited significantly altered gene expression patterns and DNA methylation
levels. These results indicate that artepillin C is responsible for the altered methylation status
in the promoter region, resulting in differences in the expression patterns of the ECM genes.
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FBS DMEM 0 1 mg/ml
P. gingivalis LPS 1 ug/ml 3
DNA (Dneasy®
Blood & Tissue Kit QIAGEN ) DNA  Total RNA
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Total RNA Microarray (Whole Human Genome 4x44K ver.2.0, Agilent
Technology)
DAVID https://david.ncifcrf.gov/home. jsp KEYWORDS
3) Real-Time PCR
Total RNA Light Cycler nano®(Roche) Real-Time PCR

(SYBR® Green) mRNA @)



(4)Methylation Specific PCR

DNA DNA  Bisulfite
Light Cycler nano®(Roche) Methylation Specific PCR  (SYBR® Green)
CpG islands DNA 3)
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Treat by Artepillin C for 72h Stain

Pre culture  for 24h Cell Count

HPDLFs (0, 10, 25, 50, 75 and 100 uM/ml) 0.5% trypan blue
DMEM + 10%FBS
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P lture for 24h Treat for 1 month
HKIS[;EF;C - / Artepillin € (25 pM/ml) Extract DNA and total RNA
DMEM + 10%FBS or DMSO from the HPDLFs
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Reverse transcription Hybridization Microarray
TRIzol® Reagent (Invitrogen) Gene Expression Hybridization Kit (Agilent) Whole Human Genome 4x44K ver.2.0 (Agilent)

Fluorescent dye

@ BETREIOT A TR

. ) [elerere] B o
Labeling j 2060660006 Probe g g Target
Low Input Quick Amp || ©C20Co08000C000000 <
Labeling Kit (Agilent) [\ ) 2880000C0000000060 Spot
(3 sitkMYReal-Time PCR |
mRNA measurement Reverse Transcription quantitative RT-PCR
NanoDrop® ND-1000 (RNA 500 ng) LightCycler® Nano(Roche)
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" (4) Methylation Specific PCR |
(" QIAGEN EpiTect® Plus DNA Bisulfite Kit E

Methylation Specific PCR
LightCycler® Nano(Roche)

Non methyl CpG Methyl CpG
ATGGTTGACCGCATCCGCGATTG  ATGGTTGACCmGCATCCmGCGATTG

‘ Bisulfite ‘

ATGGTTGAUUGUATUUGCGATTG ~ ATGGTTGAUCmMGUATUCmGUGATTG

‘ MSP primer ‘

Unmethyl Primer Methyl Primer
ATGGTTGATTGTATTTGTGATTG(F) ATGGTTGATCGTATTCGTGATTG(F)
\TACCAACTAACATAAACACTAAC(R) TACCAACTAGCATAGGCACTAAC(R)/ L

C 0 100 uM/ml 6
50 75 100 pM/ml C
25 puM/ml
Z score 2.0 1.5 370
Z score 2.0 0.66 378
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Cell viability

* pvalue <0.05

3days 0 pM/ml ‘ 3days 10 pM/ml I 3days 25 pM/ml
‘ 3days 75 pM/ml I | 3days 100 uM/ml I

100 3days 50 pM/ml

10 25 50 75
Conc of added Artepillin C (nM/ml)

Extracellular matrix 18 32 6.3E-6
Cholesterol metabolism 7 13 6.1E-4
Sterol metabolism 7 1.3 1.4E-3
Disulfide bond 84 15.1 4.4E-3
Steroid metabolism 7 13 5.1E-3
Metalloprotease 9 1.6 7.1E-3
Endoplasmic reticulum 32 5.7 8.3E-3
Hypotrichosis 4 0.7 8.3E-3
Integrin 5 0.9 9.2E-3
Prostaglandin biosynthesis 3 0.5 1.4E-2
Fold change Regulation Gene Name
49.9190831933228 up Tenascin XB (TNXB)
22.1214220404988 up Wt family member 7B (WNT7B)
20.5137791400612 up Collagen Type IX Alpha 2 Chain (COL9A2)
2.74399828670858 up Matrix metalloproteinase 3 (MMP3)
2.02186394747378 up Aggrecan (ACAN)
1.82574696382657 up Dermatopontin (DPT)
1.74727666248456 up Matrix metalloproteinase 16 (MMP16)
1.56406845899407 up A disintegrin and metalloproteinase with thrombospondin motif-1 (ADAMTS1)
0.655479308448815 down A disintegrin and metalloproteinase with thrombospondin motif-10 (ADAMTS10)
0.633133655062959 down Osteomodulin (OMD)
0.6244844294899 down Collagen Type V Alpha 3 Chain (COL5A3)
0.61110378693612 down Collagen Type III Alpha 1 Chain (COL3A1)
0.535076815904009 down Asporin (ASPN)
0.507590520059697 down Fibulin 2 (FBLN2)
0.507065014832833 down annexin A2 (ANXA2)
0.45326277973904 down Collagen Type XVI Alpha 1 Chain (COL16A1)
0.189669969157902 down Heparan sulfate proteoglycan 2 (HSPG2)
0.00929612415642549 down Laminin subunit beta 4 (LAMB4)
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