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Fig. S2: (a, b) Representative micro-CT images (a) and Corresponding measurements of BMD of BV and Th.Sp (b) showing
the healing process of rat femoral defects when pure alginate (serve as a control) or Mg crosslinked alginate were grafted on
Day 7 after the operation. Data are mean +s.d. *P<0.05, **P<0.01 by one-way ANOVA with Tukey’s post hoc test. (c,d)
Representative H&E staining (c, scale bars =200 um) and immunofluorescent images showing the expression of OCN (d,
scale bars =100 pum) in rat femur defect when the material was grafted on Day 7 after the operation. (e, f) Representative
micro-CT images (e) and Corresponding measurements of BMD of BV and Tb.Sp. (f) showing the healing process of rat
femoral defects when pure alginate (serve as a control) or Mg crosslinked alginate were grafted both immediately and 7 days
after the operation. (g, h) Representative H&E staining (g, scale bars =200 um) and immunofluorescent images showing the

expression of OCN (h, scale bars =100 pm) in rat femur defect when the material was grafted on Day 7 after the operation.
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Fig. S3: (a) Representative micro-CT images showing the healing process of femoral defects grafted with pure alginate (n =
3) or Mg-releasing alginate (n = 3) in macrophage depleted rats compared with control group injected with vehicle from day
7 to day 56. (b) Representative H&E staining of the defects in rat femur on day 7 and day 56 in control rats and macrophage
depleted rats, scale bars =200 pm. (c) Representative IHC images showing the expression of CD68, IL-8 and IL-1p within the
rat femoral defects grafted with alginate or Mg-alginate on day 7. Lower images (scale bar = 100 pm) are high-resolution
versions of the upper images (scale bar = 200 um). (d) Representative immunofluorescent images showing the expression of

OCN in the grafted defect of macrophage depleted rats, scale bars =100 pm.
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Fig. S4: (a,b) Representative immunofluorescent images showing the expression of CCL5 (a) and IL-1ra (b) on day 7 in the
grafted defects in the rat femora, scale bars =500 pum. (c) Representative microscopy images showing changes in the
morphology of THP-1 derived macrophages after PMA-induced differentiation with the addition of different concentrations
of Mg?*. (d) ICP-OES measurement of intracellular Mg to K ratio and Ca to K ration in macrophages after the stimulation of
different concentrations of Mg?*. (e) Representative 3D confocal (scale bar = 2 um) and TEM images showing the increased
number of mitochondria in THP1-derived macrophages after the stimulation of Mg?*. right images (scale bar = 500 nm) are
high-resolution versions of the middle images (scale bar = 2 um). (f) Representative fluorescence images showing the entry
of Mg?* into macrophages, the accumulation of Mg?* in nuclei, as well as the dynamic changes in mitochondria after the
addition of 8 mM MgCl2. (g) Cytokine array showing the major cytokines produced by Mg?* treated macrophages, as well as
classical differentiated M1 and M2 macrophages. (h) Representative IHC images showing the expression of TRPM?7 in the rat
femoral defects grafted with alginate or Mg-alginate (scale bar = 100 um). (i, j) Representative immunofluorescent images
showing the expression of TRPM7 (i) and the phosphorylation of Histone H3S10 (j) in and around the defects grafted with
alginate or Mg-releasing alginate 7 days after the surgery, scale bars = 200 um. (k) Representative super-resolution images
showing the colocalization of TRPM7 (M7CKs) and Histone H3 within the nucleus of the macrophage. (I) The effects of
TRPM7 siRNA on the expression of TRPM7 in THP1-derived macrophages.
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Fig. S5: (a, b) The proliferation (a) and ALP activity (b) of MSC cultured in DMEM supplemented with different
concentrations of Mg?*. Data are mean + s.d. *P<0.05, **P<0.01 by one-way ANOVA with Tukey’s post hoc test. (c) Sirius
Red staining showing collagen formation of MSC cultured in DMEM supplemented with different concentrations of Mg?*. (d)
Alizarin Red staining of mineralized nodules of MSC cultured in DMEM supplemented with different concentrations of Mg?*.
(e, f) Representative western blots showing the bone markers expression of MSC cultured in DMEM supplemented with
different concentrations of Mg?* (e) or in conditional medium from macrophages stimulated with different concentrations of
Mg?* (f). (g) Representative TEM images and corresponding SAED patterns showing the precipitation formed in culture
medium supplemented with different concentrations of Mg?* scale bars = 50 nm. (h) XRD patterns of the precipitation formed
in culture medium supplemented with different concentrations of Mg?*, stoichiometric HAp pattern (JCPDS card #09-0432)
was shown as a reference. (i) The proliferation of MSC cultured in DMEM supplemented with different concentrations of IL-
8.
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Table S1. Primers used in the RT-qPCR assays.

Gene Primer
. Forward: 5-ACCCGCTGTCTTCTAGCGT-3'
Reverse! 5" TTTCAGGCCGAACATGCTGAG-3'
Forward: 5-AGGGCAGAATCATCACGAAGT-3'
hVEGFA Reverse: 5-AGGGTCTCGATTGGATGGCA-3'
Forward: 5" TGGCGAGCAGGAGTATCAC-3'
hM-CSF Reverse: 5-AGGTCTCCATCTGACTGTCAAT-3'
Forward: 5'-CCTCTCTCTAATCAGCCCTCTG-3'
hTNF-a Reverse: 5'-GAGGACCTGGGAGTAGATGAG-3'
Forward: 5" TCGGTAACTGACTTGAATGTCCA-3'
hIFN-y Reverse: 5 TCGCTTCCCTGTTTTAGCTGC-3'
Forward: 5-ATGATGGCTTATTACAGTGGCAA-3’
hIL-18 Reverse: 5’-GTCGGAGATTCGTAGCTGGA-3’
Forward: 5*-TCAAGGCGCATGTGAACTCC-3’
hiL-10 Reverse: 5’-GATGTCAAACTCACTCATGGCT-3’
Forward: 5*-TTCCTGTTCCATTCAGAGACGAT-3’
hiL-Ira Reverse: 5_AATTGACATTTGGTCCTTGCAA-3’
Forward: 5-GGCCAGATCCTGTCCAAGC-3’
hTGF-BI Reverse: 5-GTGGGTTTCCACCATTAGCAC-3’
Forward: 5-ACTGGAGGAGTAAACACAGGT-3’
hTRPM7 Reverse" 5" TGGAGCTATTCCGATAGTGCAA-3’
Forward: 5’-CAACATATCGTTGGATCACAGCA-3’
hOPG Reverse: 5-GACAGACTCACTTTATGGGAACC-3’
Forward: 5-CACAGACTGGCCGACTTAGAG-3’
hOSM Reverse: 5’-AGTCCTCGATGTTCAGCCCA-3’
Forward: 5> TTTTGCCAAGGAGTGCTAAAGA-3’
hIL-§ Reverse: 5-AACCCTCTGCACCCAGTTTTC-3’
Forward: 5-CCAGCAGTCGTCTTTGTCAC-3’
hCCLS Reverse: 5’-CTCTGGGTTGGCACACACTT-3’
Forward: S-TTTGTCAACTTGAGTCCCTTCAC-3'
hCD163 Reverse: 5'-TCCCGCTACACTTGTTTTCAC-3'
Forward: 5" TCCGGGTGCTGTTCTCCTA-3'
hCD206 Reverse: 5.CCAGTCTGTTTTTGATGGCACT-3'
, Forward: 5-CCTCTGCGGGACTCAACAAC-3'
hOsterix Reverse: 5-AGCCCATTAGTGCTTGTAAAGG-3'
Forward: 5" TGGTTACTGTCATGGCGGGTA-3'
hRunx2 Reverse: 5" TCTCAGATCGTTGAACCTTGCTA-3'
Forward: 5-GAGGGCCAAGACGAAGACATC-3'
hCOLIAI Reverse: 5-CAGATCACGTCATCGCACAAC-3'
Forward: 5-CACTCCTCGCCCTATTGGC-3'
hBGLAP Reverse: 5.CCCTCCTGCTTGGACACAAAG-3'
Forward: 5'-CTCCATTGACTCGAACGACTC-3'
hSPP1 Reverse: 5-CAGGTCTGCGAAACTTCTTAGAT-3'
Forward: 5-CACTGGAGCCAATGCAGAAGA-3'
hIBSP Reverse: 5 TGGTGGGGTTGTAGGTTCAAA-3'
Forward: 5'-AACATCAGGGACATTGACGTG-3'
hALP Reverse: 5 -GTATCTCGGTTTGAAGCTCTTCC-3'
Forward: 5-GACTGTGCAGATCCTGGGTG-3'
hTRAP Reverse: 5-GGTCAGAGAATACGTCCTCAAAG-3'
Forward: 5-AGATCGCTCCTCCATGTACCA-3'
hRANK Reverse: 5-GCCTTGCCTGTATCACAAACTTT-3'
Forward: 5-ACACCCACTGGGAGCTATG-3'
hCTSK Reverse: 5-GACAGGGGTACTTTGAGTCCA-3'
Forward: 5'.CCTATCCAACAATAGAGCCCAAG-3'
hCTR Reverse: 5 TGCATTCGGTCATAGCATTTGTA-3'
Forward: 5-GGAGCGAGATCCCTCCAAAAT-3'
hGAPDH Reverse: 5. GGCTGTTGTCATACTTCTCATGG-3'
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