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Supplementary table 1 The primer sequences used for RT-qPCR

Gene Forward sequence/reverse sequence

GAPDH 5`- TCAGCAATGCCTCCTGCAC-3`/

5`- TCAGCAATGCCTCCTGCAC-3`

DMP-1 5`- AGAAGCGAGCTTGATGACAACAA-3`/

5`- TGGACTCACTGCTGGGACCATCTAC-3`

ALP 5`- ACATTCCCACGTCTTCACATTT-3`/

5`- AGACATTCTCTCGTTCACCGCC-3`

DSPP 5`- ATATTGAGGGCTGGAATGGGGA-3`/

5`- TTTGTGGCTCCAGCATTGTA-3`

RUNX-2 5`- ATGAAATGCTGGAGTGATGTGG-3`/

ATGAAGCCTGGCGATTTAGAGT-3`

OPN 5`- CAGTTGTCCCCACAGTAGACAC-3`/

5`- GTGATGTCCTCGTCTGTAGCATC-3`

COL-Ⅰ 5`- GAGGGCCAAGACGAAGACATC-3`/

5`- CAGATCACGTCATCGCACAAC-3`



Supplementary table 2 The antibodies list

Antibody Provide supplier Catalogue numbers dilutions

ALP HUABIO (China) ET1601-21 1:1000

RUNX-2 HUABIO (China) ET1612-47 1:1000

OPN HUABIO (China) 0806-6 1:1000

COL-I HUABIO (China) ET1609-68 1:1000

GAPDH HUABIO (China) ET1601-4 1:5000

DMP-1
Novus Biologicals

(USA)
NBP1-45525 1:1000

CD68 Abcam (UK) ab125212 1:200

Vimentin Abcam (UK) ab92547 1:200

CD163 Abcam (UK) ab182422 1:200

DSPP
Zen Bioscience

(China)
508413 1:1000

Goat anti-rabbit IgG-

HRP

Zen Bioscience

(China)
511203 1:5000

Goat anti-mouse

IgG-HRP

Zen Bioscience

(China)
511103 1:5000

Alexa FluoR 488

Goat anti-Mouse
Invitrogen (USA) A31627 1:200

Alexa FluoR 555

Goat anti-Rabbit
Invitrogen (USA) A31627 1:200



Supplementary Figure 1 TEM for PAA-CMC-ACP. Transmission electron

microscopy (TEM) demonstrated black high-density particles located within PAA-

CMC, which was similar to those reported in the literature about amorphous calcium

phosphate (ACP).



Supplementary Figure 2Mass and volume changes after adjusting material

composition and preparation conditions. It can be found that when other preparation

conditions are consistent, the hydrogel material is difficult to form when PH ≥ 7.5.

Similarly, when the molecular weight of CMC is 30 W, the formation is an unformed

flocculate, just like the control group without Na2HPO4. At the same time, a certain

amount of CaCl2 ( ≥ 0.5 mL, 1mol/L) can make the gel polymerize and settle. a–e

Optical pictures of material preparation system with different molecular weight of

CMC (a), different content of CMC (b), different PH (c), different content of CaCl2

(d), and different content of Na2HPO4 (e). f–h Partial display of the preparation of

hydrogels with different components.



Supplementary Figure 3 SEM analysis coupled with EDX mapping (STEM-

EDX) of the hydrogel. SEM analysis coupled with EDX mapping (STEM-EDX)

displays the content and distribution of calcium and phosphorus ions on the hydrogel

surface. a PAA-CMC. b PAA-CMC-nHA. c PAA-CMC-TDM.



Supplementary Figure 4 SEM analysis of hydrogel self-healing experiment.

The separated hydrogels were reassembled and freeze-dried in the initial stage (a),

recombinant 10 min (b) and recombinant 30 min (c), respectively, and the interface of

the recombination was observed by SEM. Scale bar, (Ⅰ, Ⅱ, Ⅲ): 1 mm; (Ⅰ’, Ⅱ’, Ⅲ’):

100 μm.



Supplementary Figure 5 Changes of material storage modulus (G') and loss

modulus(G") after adjusting material composition. a–b Under the condition of 5%

CMC (2W MW, 2 mL), the amount of TDM/nHA is adjusted from 0.1 g-0.5 g. c–d

Under the condition of 5% CMC (c 2 mL, d 4 mL) and 0.1 g TDM, adjusting CMC

molecular weight (2W, 6W, 10W, 15W). e–f Under the condition of 5% CMC (e 2W

MW, f 10W MW) and 0.1 g TDM, adjusting the content of CMC (1 mL–5 mL).



Supplementary Figure 6 Effect of hydrogel on the proliferation and migration

capacity of DPCs. a The primary DPCs were obtained with the typical morphologic

characteristics of mesenchymal cells in fibroblastic and spindle-shaped; hDPCs were

positive for Vimentin. b Transwell migration assay with the extract of TDM, CMC

and mineralized hydrogels. c Cell migration (scratch) assay for 48 h with the extract

of TDM, CMC and mineralized hydrogel. d Quantification of transwell migration

assay data. e Quantified cell migration (scratch) assay data. f Proliferation of DPCs

after treatment with the extract of TDM, CMC and mineralized hydrogels, as

measured by CCK-8. Error bars indicate standard deviation (n = 3); *p < 0.05, **p <

0.01, and ***p < 0.001 (two-way ANOVA). Scale bar, (a, b, c): 500 μm.



Supplementary Figure. 7 Construction of dental pulp defect model and X-ray

images before, after and 8 weeks after direct pulp capping of Beagle dogs pulp repair

model. a The preparation process of Beagle dogs dental pulp defect model, pulp

cavity exposure (Ⅰ), material filling (Ⅱ), closure of the defect (Ⅲ). b i Root BP plus, c

PAA-CMC-TDM, d TDM. It can be found that the experimental tooth filling

materials of each group were intact and not separated, and no obvious internal and

external root absorption and other abnormalities were found.



Supplementary Figure 8 HE staining of visceral tissues and organs about PAA-

CMC-TDM implanted into the skull and femur defects of rats for 6 weeks. a HE

staining of myocardial tissue. b HE staining of kidney tissue. c HE staining of liver

tissue. Scale bar, (a, b, c): 200 μm.



Supplementary Figure 9 The uncropped scans of the western blot Analyses of

odontogenic differentiation marker blots for 7 days.



Supplementary Figure 10 The uncropped scans of the western blot Analyses of

odontogenic differentiation marker blots for 14 days.



Supplementary Figure 11 The West China Hospital of Stomatology Institutional

Review Board, WCHSIRB-D-2021-414.



Supplementary Figure 12 The West China Hospital of Stomatology Institutional

Review Board, WCHSIRB-CT-2021-362



Supplementary Figure 13 The Proof of copyright for the Figue 1.
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