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Supporting Figures

Fig. S1 Summary of the preparation of the FIB-SEM lamellar lift-outs for subsequent TEM analyses of the abiotic treated cement sample (a-c) and the biogenic treated cement sample 
(d-f). a and d are secondary electron images of the area of the lift-out once the lamellar had been prepared, b and e are the secondary electron images of the liftouts. The areas 
highlighted by dash-dotted squares were imaged using TEM (b and e). The dash-dotted squares represent the area of the overview TEM images shown in c and f. The dashed lines 
highlight where the lift out-from the biogenic treated sample stepwise thickens (this region was deliberately not FIB-thinned further to protect the thin lamellar from breaking on 
transfer to the TEM; e and f). 
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Fig. S2 Higher resolution SEM backscatter electron image of the cement surface of the abiotic treated cement sample to highlight the surface of the cement sample (dashed black 
lines)

Fig. S3 Overview of the STEM EDS elemental maps on the FIB lift-outs including the respective high-angle annular dark-field imaging (HAADF; a and h) for the abiotically treated 
cement sample (a-g) and the biogenic treated cement sample (h-n); the outlined regions correspond to the HR TEM images shown in Fig. 6d,e,f,h,I,j and k.



  

Fig. S4 Summary of the results from the qualitative PHREEQC modelling to mimic the impacts of diffusion of the ions from cement porewater on the geochemistry and hydroxyapatite 
saturation state and precipitation in the phosphate amended LB broth (a-d) and vice versa (e-h), without (a,b and e,f) and with (c,d and g,h) allowing for the precipitation of 
hydroxyapatite. These qualitative models were performed by mixing small volumes of a portlandite, C-S-H and calcite equilibrated solution (to mimic cement porewater) with a 1 L, 
pH 6-9 phosphate solution, containing 69.1 mM KH2PO4, 12.6 mM K2HPO4 and 85.6 mM NaCl (simulating the phosphate amended LB broth) (a and b) in order to mimic the impact 
of ion diffusion from a cement equilibrated solution into the phosphate amended LB broth (and the impact of pH in the LB broth on this), and vice versa. Plots show the modelled 
saturation index (SI) of hydroxyapatite; the pH; the moles of hydroxyapatite precipitated and the moles of portlandite dissolved (a,c,e and g); the moles of Ca, P, Si and C in the 
aqueous phase (b,d,f and h) as a function of the volume (as a qualitative measure for the amount of diffusion) of the cement equilibrated solution into 1 L of the phosphate amended 
broth (a-d); the volume (as a qualitative measure for the amount of diffusion) of the phosphate solution into 1 L of the cement equilibrated solution (e-h). 


