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Supplementary Material 

Supplementary Figure 1. Loss of 

mandibular alveolar bone in the furcation 

region of the Mmp9-/- mice. (A-D) HE 

staining demonstrated that the alveolar bones 

(*) in the furcation region of the first 

mandibular molars were resorbed in the 

Mmp9-/- mice compared with the wild-type 

mice. Scale bars: 500 μm. 

 



 

Supplementary Figure 2. Expression changes of OPN in Mmp9-/- molars. (A, A’, B, B’) At D17, 

OPN protein showed moderate expression at the mineralization front (arrow) and weak expression in 

the odontoblasts and the predentin in the wild-type molar, whereas in the Mmp9-/- molar, OPN 

immunoreactions were enhanced in the odontoblasts and downregulated in the mineralization front. 

(C, C’, D, D’) At M1.5, OPN antibody strongly stained the mineralization front and barely stained 

the predentin in the wild-type molar. In contrast, OPN was highly expressed in the predentin layer of 

the Mmp9-/- molar. (E-H, E’-H’) At M3.5 and M7.5, anti-OPN antibody showed strong reactions in 

both the mineralization front and the RD with a higher expression level in the Mmp9-/- molars. 

Intense immunoreactions in the predentin layer were only seen in the Mmp9-/- molars. A-F are 

higher magnifications of the rectangles in A’-F’, respectively. *P<0.05, **P<0.01. *predentin; Od, 

odontoblasts; RD, reactionary dentin. Scale bars: (A-H) 50 µm, (A’-H’) 1 mm. 

 

 

 

 



Supplementary Figure 3. Identification of the 

wild-type and Mmp9-/- mice. (A) Genotyping by 

PCR. Tail genomic DNA was isolated from the 

wild-type and the Mmp9-/- mice. Wild-type 

forward primer: 

5’-GCATACTTGTACCGCTATGG-3’; reverse 

primer: 5’-TAACCGGAGGTGCAAACTGG-3’. 

Mmp9-/- forward primer: 

5’-CTCAGAAGAACTCGTCAAGA-3’; reverse 

primer: 5’-GGATTGCACGCAGGTTCTCC-3’.  

The PCR products were run on 1% agarose gel and stained with ethidium bromide. The PCR band is 

300 bp for wild-type mice, and 750 bp for Mmp9-/- mice. (B, B’, C, C’) Immuno-detection of 

MMP9 protein with anti-MMP9 antibody on the tissue sections of postnatal day 5 (D5) mice showed 

strong expression of MMP9 protein in the odontoblasts, ameloblasts and surrounding tissues in the 

wild-type mouse teeth, but no MMP9 staining was observed in the Mmp9-/- tissues. B and C show 

high magnification of the boxes in B’ and C’. Scale bars: (B, C) 500 μm, (B’, C’) 50 μm. 

 


