Transcriptome analysis of periodontitis-associated fibroblasts by CAGE
sequencing identified DLX5 and RUNX2 long variant as novel regulators involved

in periodontitis
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Supplementary Figure S1
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(a) Significant gene ontology (GO) terms sorted by p-value using 195 genes with higher expression in GFs. Enriched GO terms for biological
process (left) and molecular function (right) are shown. Values indicate —log10 (p-value). (b) Significant gene ontology (GO) terms sorted by
p-value using 109 genes with lower expression in GFs. Enriched GO terms for biological process (left) and molecular function (right) are
shown. Values indicate —log10 (p-value).
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(a) Heatmap showing p1 promoter expression levels of HOX gene clusters in various fibroblasts. Red to green color gradient of heatmap
represents the relative gene expression levels determined by tags per million (TPM) in GFs (yellow), AAFs (purple), CFs (deep blue),

PuAF (brown), CPFs (beige), ConjFs (green), DFs (black), LFs (red), LymFs (light blue), MFs (orange), and VMFs (grey) are shown.

The details of fibroblasts are shown in Supplementary Table S1. (b) Heatmap of the top 150 genes with significantly differential expression
between GFs (yellow) and other fibroblasts (purple) after sorting by FDR in GSE3551 (left, 4 GFs vs 46 other fibroblasts), GSE19090

(middle, 6 GFs vs 33 other fibroblasts), and GSE22029 (right, 8 GFs vs 8 dermal fibroblasts) microarray datasets. Red to green color gradient
of heatmap represents the relative gene expression levels.



Supplementary Figure S3
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experiment name (1829 / 1829) <- anti-sense strand <> sense strand ->
OFbloblas( Gingival, donor9 (control) : CNhs14134 ctss [rle]
| embryonic palatal cell line:HEPM : CNhs11894 ctss [rle]

OFbmblas! Gingival, donorS (GFH3) : CNhs11952 ctss [rie]

OFibroblast - Gingival, donor10 (periodontitis) : CNhs14135 ctss [rle]

OF ibroblast - Gingival, donor2 : CNhs11961 ciss [rle]

OFibroblast - Gingival, donor3 : CNhs12006 ctss [rle]

OF ibroblast - Gingival, donor8 (chronic periodontitis) : CNhs14132 ctss [rle]

OFibroblast - Gingival, donor4 (GFH2) : CNhs10848 ctss [rle]

OFibroblast - Periodontal Ligament, donor6 (PLH3) : CNhs11996 ctss [rle]

OFibroblast - Periodontal Ligament, donor1 : CNhs10867 ctss [rle]

OFibroblast - Gingival, donor1 : CNhs10866 ctss [rle]

OFibroblast - Periodontal Ligament, donor4 (PL29) : CNhs12493 ctss [rle]

OFibroblast - Gingival, donor6 (control) : CNhs14129 ctss [rle]

OFibroblast - Periodontal Ligament, donor2 : CNhs11962 ctss [rie]

OFibroblast - Gingival, donor7 (control) : CNhs14131 ctss [rle]

OFibroblast - Gingival, donoré (aggressive periodontitis) : CNhs14128 ctss [rle]

OFibroblast - Periodontal Ligament, donor5 (PL30) : CNhs11953 ctss [rle]

OFibroblast - Gingival, donor8 (control) : CNhs14133 ctss [rle]

OFibroblast - Gingival, donor7 (aggressive periodentitis) : CNhs14130 ctss [rle]

OH9 Embryoid bedy cells, melanocytic induction, day41, biol rep3 (H9EB-3 d41) : CNhs12950 ctss [rle] ]

Ocholangioceliular carcinoma cell line:HuH-28 : CNhs11283 ctss [rle] 3

OFibroblast - Periodontal Ligament, donor3 : CNhs11907 ctss [rle] ]

'OH9 Embrycid body cells, melanocytic induction, day41, biol rep2 (H9EB-2 d41) : CNhs12907 ctss [rle] [ |

Otenocyte, donor3 : CNhs12641 ciss [rle] [ |

OH9 Embryoid body cells, melanocytic induction, day34, biol rep1 (H9EB-1 d34) : CNhs12904 ctss [rle] [ ]

‘OMesenchymal stem cells - hepatic, donor0 : CNhs10845 ctss [rle] ]

OH9 Embryoid body cells, melanocytic induction, day41, biol rep1 (H9EB-1 d41) : CNhs12905 ctss [rle] [}

Oliposarcoma cell line:SW 872 : CNhs11851 ctss [rle] I.
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Omedulloblastoma cell line:D283 Med : CNhs12805 ctss [rle]

'OH9 Embryoid bedy cells, melanocytic induction, day15, biol rep2 (H9EB-2 d15) : CNhs12831 ctss [rle]
‘OH9 Embryoid body cells, melanocytic induction, day34, biol rep2 (H9EB-2 d34) : CNhs12906 ctss [rle]
OH9 Embryoid body cells, melanocytic induction, day21, biol rep3 (H9EB-3 d21) : CNhs12915 ctss [rie]
'OH9 Embryoid body cells, melanocytic induction, day15, biol rep3 (H9EB-3 d15) : CNhs12912 ctss [rle]
OH9 Embryoid body cells, melanocytic induction, day18, biol rep3 (H9EB-3 d18) : CNhs12914 ctss [rle]
OH9 Embryoid body cells, melanocytic induction, day12, biol rep1, tech rep2 (H9EB-1 d12) : CNhs12994 ctss [rle]
'OH9 Embryoid body cells, melanocytic induction, day30, biol rep2 (H9EB-2 d30) : CNhs12836 ctss [rle]
'OH9 Embryoid body cells, melanocytic induction, day18, biol rep2 (H9EB-2 d18) : CNhs12832 ctss [rle]
OH9 Embryoid body cells, melanocytic induction, day12, biol rep1, tech rep1 (H9EB-1 d12) : CNhs12948 ctss [rle]
OH9 Embryoid body cells, melanocytic induction, day21, biol rep2 (H9EB-2 d21) : CNhs12833 ctss [rle]
Oglioblastoma cell line:T98G : CNhs11272 ctss [rle]

'OH9 Embrycid body cells, melanocytic induction, day24, biol rep2 (H9EB-2 d24) : CNhs12834 ctss [rle]
OH9 Embryoid body cells, melanocytic induction, day18, biol rep1 (H9EB-1 d18) : CNhs12899 ctss [rle] |
OH9 Embryoid body cells, melanocytic induction, day24, biol rep3 (H9EB-3 d24) : CNhs12916 ctss [rle]
'0CD14+ monocytes - treated with lipopolysaccharide, donor2 : CNhs13533 ctss [rle]

Otestis, adult, pool2 : CNhs12998 ctss [rie]

Ocaudate nucleus, adult, donor10252 : CNhs12321 ctss [rle]

OH9 Embryoid body cells, melanocytic induction, day15, biol rep1 (H9EB-1 d15) : CNhs12898 ctss [rie] |
OClontech Human Universal Reference Total RNA, pool1 : CNhs10608 ctss [rle]

Onucleus accumbens, adult, pool1 : CNhs10644 ctss [rle]

Omesothelioma cell line:Mero-84 : CNhs13072 ctss [rle]

'OHES3-GFP Embryonic Stem cells, cardiomyocytic induction, day04, biol rep1 : CNhs13656 ctss [rle]
Olangerhans cells, migratory, donor2 : CNhs13536 ctss [rle]

Omesothelioma cell line:Mero-95 : CNhs13073 ctss [rle]

Osquamous cell carcinoma cell line:EC-GI-10 : CNhs11252 ctss [rle]

OHES3-GFP Embryonic Stem cells, cardiomyocytic induction, day05, biol rep1 : CNhs13657 ctss [rle]
©Olangerhans cells, immature, doner1 : CNhs13537 ciss [rle

OCD133+ stem celis - cord blood derived, pool1 : CNhs12545 ctss [rle]

Omesothelioma cell line:No36 : CNhs13074 ctss [rle]

'0CD4+CD25+CD45RA- memory regulatory T cells, donor3 : CNhs13538 ctss [rie]

OHES3-GFP Embryonic Stem cells, cardiomyocytic induction, day06, biol rep1 : CNhs13658 ctss [rle]
Oacute lymphoblastic leukemia (T-ALL) cell line:Jurkat : CNhs11253 ctss [rie]

'OBasophils, donor1 : CNhs12546 ctss [rle]

Omesothelioma cell line:ONES8 : CNhs13075 ctss [rle]

'OHES3-GFP Embryonic Stem cells, cardiomyocytic induction, day07, biol rep1 : CNhs13659 ctss [rle]
OCD4+CD25-CD45RA- memory conventional T cells, donor3 : CNhs13539 ctss [rie]

Omelanoma cell line:G-361 : CNhs11254 ctss [rle]

Omedial frontal gyrus, adult, donor10252 : CNhs12310 ctss [rle]

OEosinophils, donor1 : CNhs12547 ctss [rle]

'OHES3-GFP Embryonic Stem cells, cardiomyocytic induction, day08, biol rep1 : CNhs13660 ctss [rle]
0CD14+CD16- Monocytes, donor3 : CNhs13540 ctss [rle]

0Smooth Muscle Cells - Umbilical Vein, donor3 : CNhs13076 ctss [rle]

Orectal cancer cell line:TT1TKB : CNhs11255 ctss [rle]

Oamygdala, adult, donor10252 : CNhs12311 ctss [rle]

'OHES3-GFP Embryonic Stem cells, cardiomyocytic induction, day09, biol rep1 : CNhs13661 ctss [rle]
OCD14+CD16+ Monocytes, donor1 : CNhs13541 ctss [rle]

OEosinophils, donor2 : CNhs12548 ctss [rle]

Ogall bladder carcinoma cell line:-TGBC 14TKB : CNhs11256 ciss [rle]

Ohippocampus, adult, donor10252 : CNhs12312 ctss [rle]

OHES3-GFP Embryonic Stem cells, cardiomyocytic induction, day10, biol rep1 : CNhs13662 ctss [rle]
'OEosinophils, donor3 : CNhs12549 ctss [rle]

OEsophageal Epithelial Cells, donor1 : CNhs11323 ctss [rle]

Orenal cell carcinoma cell line:TUHR10TKB : CNhs11257 ctss [rle]

OCD14+ monocytes - treated with BCG, donor3 : CNhs13543 ctss [rle]

Omyeloma cell line:PCM6 : CNhs11258 ctss [rle]

0Smooth Muscle Cells - Esophageal, donor1 : CNhs11324 ctss [rie]

Othalamus, adult, donor10252 : CNhs12314 ctss [rle]

'0OCD 14+ monocytes - treated with Trehalose dimycolate (TDM), donor3 : CNhs13544 ctss [rie]
OAlveolar Epithelial Cells, donor1 : CNhs11325 ctss [rle]

Oductal cell carcinoma cell line:MIA Paca2 : CNhs112589 ctss [rle]

OCD14+ monocytes - treated with lipopolysaccharide, donor3 : CNhs13545 ctss [rle]

‘Omedulla oblongata, adult, donor10252 : CNhs12315 ctss [rle]

ORenal Glomerular Endothelial Cells, donor4 : CNhs13080 ctss [rle]

OCD133+ stem cells - adult bone marrow derived, pool1 : CNhs12552 ctss [rle]

OCD14+ monocytes - treated with Cryptococcus, donor3 : CNhs13546 ctss [rle]

‘Omedial temporal gyrus, adult, donor10252 : CNhs12316 ctss [rle]

Oprostate cancer cell line:DU145 : CNhs11260 ctss [rle]

OBronchial Epithelial Cell, donor1 : CNhs11327 ctss [rie]

Oparietal lobe, adult, donor10252 : CNhs12317 ctss [rle]

OCD34+ stem cells - adult bone marrow derived, donor1, tech rep2 : CNhs12553 ctss [rle]
Ofransitional-cell carcinoma cell line:JMSU1 : CNhs11261 ciss [rle]

0Smooth Muscle Cells - Bronchial, donor1 : CNhs11328 ctss [rle]

Osubstantia nigra, adult, donor10252 : CNhs12318 ctss [rle]

Onasal epithelial cells, donor1, tech rep2 : CNhs12554 ctss [rle]

0Smooth Muscle Cells - Tracheal, donor1 : CNhs11329 ctss [rle]

Oalobus pallidus. adult. donor10252 : CNhs12319 ctss [riel

The ZENBU browser view of CAGE peaks that indicate LHX8 promoter and neighboring long non-coding RNA (IncRNA) transcribed on the
reverse strand. Green and purple bars indicate forward and reverse strands, respectively. The transcript levels in different cell types are
sorted by the expression values of reverse strand. Note that the cells which express LHX8 and Inc-LHX8 are almost exclusively gingival
and periodontal ligament fibroblasts.
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Significant GO terms sorted by p-value using 48 up-regulated genes in PAFs. Enriched GO terms for biological process are shown.
Values indicate —log10 (p-value).



Supplementary Figure S5
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(a) CAGE tag counts (TPM: tags per million) of p1 DLX5, p1 RUNX2, and p2 RUNX2 in 3 patient-matched PAFs and non-PAFs. (b) RT-qPCR for
RUNX2 short form transcribed from p2 RUNX2 promoter. The expression levels were examined in 4 control GFs (GF4, GF5, GF7, and GF8),

3 patient-matched non-PAFs (non-PAF1, non-PAF2, and non-PAF3) and PAFs (PAF1, PAF2, and PAF3), and 2 additional PAFs (PAF4 and
PAF5). Each expression was normalized to that of GAPDH. Bars represent mean * SD.



Supplementary Figure S6
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(a) Hierarchical clustering analysis with all DPIs of 4 PAFs, 3 non-PAFs, 6 control GFs, 6 PLFs, and 6 osteoblasts by Ward method. CAGE data
of these cells were extracted from the FANTOMS5 database. Red to yellow color gradient of heatmap represents the degree of correlation of
the indicated cell pair. Note that all osteoblasts are grouped into the same cluster distinct from other cell types.

(b) Upper: CAGE peaks of 6 GFs, 6 osteoblasts, and 33 other fibroblasts visualized by the ZENBU browser. Genomic coordinate and transcript
of DLXS5 registered in RefSeq (NM_005221) are shown on the top. CAGE peak for p1 DLX5 is prominent in GFs and osteoblasts. Lower: CAGE
peaks of 6 GFs, 6 osteoblasts, and 33 other fibroblasts visualized by the ZENBU browser. Genomic coordinate and 3 protein coding transcript
variants of RUNX2 registered in RefSeq (NM_004348, NM_001024630, and NM_001015051) are shown on the top. CAGE peaks for p1 RUNX2 is
detected in GFs and osteoblasts while it is absent in other fibroblasts.
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