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Figure S1. Resolublhzanon of Mn(II) from CMD solids with acidogenic bacterial isolates detected with
formaldoxime (FAD) assay.
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Table S1. Amount of total rare earth elements (TREEs: Y, La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu) solubilized from abandoned coal-mine
drainage (CMD) passive remediation system (PRS) solids by bacterial isolate (B. cereus AV20, Corynebacterium sp. AV21, Bacillus sp. AV22,
Corynebacterium sp. AV24, B. pseudomycoides KB7, B. mycoides JRO7) shown in parts per billion (PPB). BDL = below detectable limit. BDL for La 0.034 ppb,
Pr 0.007 ppb, Nd 0.054 ppb, Sm 0.081 ppb, Eu 0.037 ppb, Tb 0.016 ppb, Dy 0.031 ppb, Ho 0.007 ppb, Er 0.008 ppb, Tm 0.007 ppb, Yb 0.021 ppb, Lu 0.006. For
sample, the first letter indicates the respective system solids: G = Glasgow Passive Remediation System (PRS), S = Scootac PRS, K = Kentucky Hollow PRS, St
= Sterrett PRS, W = Wingfield Pines PRS. The second letter/number of samples indicates if the sample was sterile or the bacterial isolate that was inoculated: S =
sterile, 0 = B. cereus AV20, 1 = Corynebacterium sp. AV21, 2 = Bacillus sp. AV22, 4 = Corynebacterium sp. AV24, K = B. pseudomycoides KB7,J = B.
mycoides JRO7.

Sample Y La Ce Pr Nd Sm Eu Gd Tb D Ho Er Tm Yb Lu TREE
GS
G0 9.27 | 3.33 7.52 | 0.981 | 5.07 1.15 [ 0.279 | 193 | 0245 | 1.21 | 0.262 | 0.734 | 0.077 | 0.413 | 0.061 | 32.52
Gl 10.1 3.21 7.46 1.00 | 5.24 1.33 [ 0.234 | 2.01 | 0211 | 1.34 | 0.291 | 0.736 | 0.094 | 0.457 | 0.074 | 33.80
G2 10.8 | 3.80 | 8.77 1.12 | 5.58 1.33 [ 0.363 | 2.28 | 0.301 | 1.36 | 0.307 | 0.670 | 0.096 | 0.486 | 0.073 | 37.34
G4 6.64 1.72 | 3.53 | 0.578 | 3.09 | 0.842 | 0.246 | 1.45 | 0.146 | 0.850 | 0.210 | 0.506 | 0.069 | 0.314 | 0.058 | 20.26
GK 145 | 2.64 | 5.18 | 0.866 | 4.73 1.26 | 0.347 | 237 | 0273 | 1.59 | 0.385 | 1.23 | 0.113 | 0.793 | 0.110 | 36.37
GJ
SS BDL
SO 7.36 | 2.60 | 2.03 | 0.740 | 4.16 | 0.682 | 0.288 | 1.34 | 0.162 | 0.900 | 0.194 | 0.525 | 0.063 | 0.478 | 0.063 | 21.59
S1 10.3 3.46 | 2.68 1.14 | 5.93 1.21 | 0.359 | 1.82 | 0.244 | 1.28 | 0.296 | 0.935 | 0.104 | 0.555 | 0.097 | 30.42
S2 8.80 | 2.34 1.80 | 0.659 | 3.30 | 0.898 1.45 | 0.192 | 1.11 | 0.240 | 0.647 | 0.085 | 0.464 | 0.092 | 22.31
S4 7.31 1.71 1.51 | 0.519 | 291 | 0.664 1.10 | 0.124 | 0.837 | 0.201 | 0.517 | 0.066 | 0.397 | 0.055 | 18.07
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Figure S2. Organic acid production by bacterial isolates. A. HPLC data for sterile and inoculated with bacterial
acidogenic isolates. Circles represent each sample: sterile (grey), B. cereus AV20 (orange), Corynebacterium sp.
AV21 (yellow), Bacillus sp. AV22 (light blue), Corynebacterium sp. AV24 (purple), B. pseudomycoides KB7 (dark
blue), B. mycoides JRO7 (green). Vertical dotted lines indicate retention times for known carbons: pyruvic acid (pink
~10.3 minutes), lactic acid (light blue ~13.9 minutes), formic acid (orange ~15.2 minutes), acetic acid (green ~16.5
minutes), propionic acid (dark blue ~19.5 minutes). The greatest peak is seen for lactic acid with B. pseudomycoides
KB7 and B. mycoides JR07. B. Acetic acid production.



Table S2. Whole genome sequencing of B. pseudomycoides KB7 and B. mycoides JR07. Table reports genome size,
completeness of genome sequence, contamination, GC content, genes predicted, and number of protein coding genes
predicted. 16S rRNA identification was determined from whole genome sequencing and genes of interest for
acidogenesis metabolism were determined using the annotated genome sequences.

KB7 JRO7

Genome Size 5.88 Mbp 5.65 Mbp
Complete 99.4% 99.4%
Contamination 0.9% 0.0%
% GC 35.4% 35.2%
Genes Predicted 6,009 5,684
Protein Coding Genes 5,962 5,637




