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Study participants. Three healthy participants (mean age = 36.3 ± 11.8 SD years, 2 females) and three caries-active patients (mean age= 51.0 ± 17.8 SD years, 1 female) were enrolled in this study. Healthy participants did not have any active caries lesions, assessed according to the Nyvad criteria [1], or signs of periodontal disease (periodontal screening index of 0) [2]. Inclusion criteria for caries-active patients were the presence of three or more active carious lesions (cavitated or non-cavitated) and the presence of enough teeth to retain a removable intraoral lower-jaw splint. The average number of active caries lesions for the included caries-active patients was 12.3 ± 8.7 SD (Table S1). Exclusion criteria for both participant groups were nursing or pregnant women, patients with severe systemic diseases, individuals who received anti-inflammatories or antibiotics within 3 months prior to enrolment, and users of orthodontic appliances, retainers or removable dentures. Written informed consent was obtained from all participants. The study was conducted in accordance with the Declaration of Helsinki and its amendments and approved by the Ethical Committee of Region Midtjylland (case no. 1-10-72-178-18).
Table S1. Clinical status of the caries-active patients included in the study (N=3).
	Number of active cavitated lesions
	8.3 ± 5.0

	Number of active non-cavitated lesions
	4.0 ± 4.4



[bookmark: _Hlk169894065][bookmark: _Hlk165461928]pH calibration. The calibration of the ratiometric pH-sensitive dye C-SNARF-4 (Thermo Fisher Scientific, Roskilde, Denmark) was performed using MES buffer solutions (50 mM, adjusted to pH 4.0-8.0 in steps of 0.2 pH units; Sigma-Aldrich, St. Louis, MO, USA) mixed with C-SNARF-4 (30 µM) [3]. Images of the buffer solutions were acquired in three randomly chosen fields of view (FOV) using an inverted confocal microscope (Zeiss LSM 700; Zeiss, Jena, Germany) equipped with a 63x/1.40 oil-immersion objective (alpha Plan-Apochromat, Zeiss). The dye was excited at 555 nm and fluorescence emission was detected simultaneously from 300-618 nm (green channel) and 618-800 nm (red channel). Additional images with the laser turned off were acquired for background subtraction. The detector gain for both channels was kept constant throughout the experiments. Images were acquired with a pinhole size of 1.76 AU (1.3 µm optical slice thickness), an image size of 512 x 512 pixels (101.61 x 101.61 µm2), a pixel dwell time of 12.61 µs, and an 8-bit intensity resolution. All images were then exported to ImageJ [4] as TIF files, the background was subtracted, and the fluorescence intensity ratios (green channel/red channel) were calculated. The resulting ratios (r) were plotted and fitted to a symmetrical sigmoidal curve (R2=0.9998) using MyCurveFit Data Analysis Tool (My Assays Ltd., Brighton, UK). The resulting function (equation 1) was used to convert fluorescence emission ratios to pH values:
(1) 

Fluorescence in situ hybridization (FISH) probes. A set of double-labelled oligonucleotide probes was used for the FISH experiments, as detailed in Table S2. Probe specificity (target organisms) was checked in silico against the 16S rRNA gene sequences of the expanded Human Oral Microbiome Database (eHOMD) [5] (Fig. S3). Double-labelled NONEUB probes (Table S2) were used in control hybridizations to check for unspecific probe binding.
	Table S2. Double-labelled probe set used for fluorescence in situ hybridization experiments.

	Probe
	Fluorophore
	Target organisms
	Probe sequence (5' - 3')
	Reference

	STR405
	ATTO488
	All oral streptococci and Lactococcus lactis
	TAGCCGTCCCTTTCTGGT
	[6]

	VEI488
	ATTO550
	All oral Veillonella spp.
	CCGTGGCTTTCTATTCCG
	[7]

	EUB338
	ATTO633
	Domain bacteria
	GCTGCCTCCCGTAGGAGT
	[8]

	NONEUB
	ATTO488
	Control probe complementary to EUB338
	ACTCCTACGGGAGGCAGC
	[9]

	NONEUB
	ATTO550
	Control probe complementary to EUB338
	ACTCCTACGGGAGGCAGC
	[9]

	NONEUB
	ATTO633
	Control probe complementary to EUB338
	ACTCCTACGGGAGGCAGC
	[9]
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