TableS1. Enzymes

Enzyme Acronym  General function Substrate EC no.
a-Glucosidase AG Hydrolysis of a-glucosyl 4-Methylumbelliferyl a-D-glucopyranoside 3.2.1.20
residues, releases a-D-glucose
B-Glucosidase BG Hydrolysis of B-glucosyl 4-Methylumbelliferyl f-D-glucopyranoside 32121
residues, releases B-D-glucose;
involved in the final step of
cellulose hydrolysis
1,4-B-cellobiosidase CBH Hydrolysis of cellulose 4-Methylumbelliferyl p-D-cellobiopyranoside 3.21.91
B-N-acetylhexosaminidase NAG Hydrolysis of glycosidic 4-Methylumbelliferyl N-acetyl-p-D-glucosaminide 3.2.1.52
bonds in chitin
B-Xylanase XYL Hydrolysis of hemicellulose 4-Methylumbelliferyl B-D-xylopyranoside 3.2.1.37
Phosphomonoesterase P Release of inorganic 4-Methylumbelliferyl phosphate 3.1.3.2
phosphate from simple (acid)
phosphomonoesters, including
organic and condensed
inorganic phosphates
L-Alanine ALA Peptidase L-Alanine 7-amido-4-methylcoumarin trifluoroacetate  3.5.1.28
L-Leucine LEU Peptidase L-Leucine-7-amido-4-methylcoumarin hydrochloride  3.4.11.1
Phenol oxidase PO Lignin I-dihydroxyphenylalanine (I-DOPA) 1.10.3.2
Peroxidase POX Lignin I-dihydroxyphenylalanine (I-DOPA) and 0.3% 1.11.1.7

H,0,




TableS2. Changes in the extracellular enzyme activities between control and burned locations (nmol/gr soil C /hr). Values represent the averages
between the sampling locations with standard deviations; AG, a-glucosidase, BG, B-glucosidase; CBH,B-cellobiohydrolase; XYL, B-xylosidase;
NAG, N-acetyl glucosaminidase; P, phosphatase; LEU, leucine; ALA, alanine; ns, Not significant.

Control-15°C

Depth (cm) AG BG CBH XYL NAG P LEU ALA
0-10 73 = 58 552 + 234 133 + 17 89 =+ 27 50.0 + 31.1 17255 + 7761 19 + 18 19 =+ 1.7
10-20 129 + 78 1125 + 494 366 + 130 296 + 54 56.0 * 8.2 16125 + 9150 23 + 05 31 =+ 17
20-30 52 + 55 384 + 222 160 * 3.2 179 + 57 329 + 338 5509 + 3768 05 + 08 06 =+ 0.6
30-40 73 + 6.9 529 + 338 173 + 141 173 + 6.2 204 + 187 3145 + 992 26 + 20 37 * 40
40-50 47 + 21 383 * 6.4 75 %= 3.0 86 + 28 227 * 6.2 2836 + 455 11 + 10 15 + 15
50-60 29.8 £ 155 454 + 35 377 + 152 244 =+ 50 451 + 141 3185 + 1524 26 + 43 51 + 87
60-70 294 + 304 523 + 335 363 * 413 289 + 348 513 + 338 267.3 + 1245 18 + 29 23 + 36
70-80 789 + 538 970 + 521 983 + 677 1043 + 712 173.6 + 103.8 9809 + 4387 68 + 3.7 69 =+ 27
80-90 205 + 162 293 + 148 124 + 95 6.8 + 9.2 386 + 45 8429 + 7951 09 + 12 36 =+ 56
90-100 275 + 368 388 + 175 280 + 210 316 =+ 305 69.0 + 337 668.5 + 6865 24 + 41 22 + 26
Control-4°C

Depth (cm) AG BG CBH XYL NAG P LEU ALA
0-10 92 = 86 329 + 172 183 = 20.3 82 + 69 410 + 430 12403 + 6458 17 + 15 20 % 1.3
10-20 38 + 65 667 + 171 132 + 107 125 + 33 396 + 118 13782 + 4214 08 + 14 18 =+ 3.1
20-30 15 £+ 21 346 + 334 38 £ 55 51 = 42 100 = 71 609.7 + 6179 05 +£ 06 05 = 05
30-40 90 + 93 378 + 255 154 + 112 129 + 43 166 +* 85 2295 + 981 20 * 20 29 + 38
40-50 74 + 11 231 + 66 84 = 35 99 + 44 165 =+ 45 2105 + 272 10 + 10 13 + 14
50-60 121 + 209 152 + 263 115 + 199 125 + 216 193 + 335 3410 + 1677 26 + 28 49 =+ 71
60-70 207 + 267 279 + 189 256 + 273 245 + 312 374 + 357 2329 + 1049 21 + 24 26 * 30
70-80 211 + 00 224 + 19.2 155 + 189 201 + 21.0 491 + 484 11187 + 9871 94 + 85 84 =+ 7.1
80-90 00 + 0.0 67 + 67 22 + 38 221 + 351 253 + 228 8117 + 7184 01 + 02 27 + 42
90-100 302 £ 510 350 £ 536 411 £699 236 £ 409 383 £ 504 6165 + 6200 20 + 34 34 * 31



Burn-15°C

Depth (cm) AG BG CBH XYL NAG P LEU ALA
0-10 96 + 479 1602 + 621 608 + 589 481 + 570 688 + 792 34829 + 6973 31 + 16 46 + 44
10-20 225 = 6.5 198.2 =+ 195 752 £+ 183 1067 * 99 971 + 141 39303 * 2129 97 £+ 05 98 £ 05
20-30 227 + 376 1296 =+ 39.3 36.2 + 585 352 + 436 671 + 452 11879 + 1266 34 + 04 6.7 % 0.1
30-40 6.0 + 31 522 =+ 403 379 + 106 349 = 32 429 £+ 50 4163 + 3353 00 + 08 04 =+ 37
40-50 1053 + 03 1555 + 93 1340 + 16 1207 £ 09 1524 + 0.2 13780 £ 1575 25 + 04 64 =+ 3.0
50-60 539 + 331 1213 + 527 918 + 409 654 + 311 703 + 434 7476 =+ 6811 07 + 26 03 + 24
60-70 120 + 6.3 647 * 75 274 £+ 355 155 + 99 228 + 314 6326 * 1595 13 + 14 32 + 06
70-80 380 + 285 603 + 495 51.1 + 161 340 + 238 497 + 72 6543 + 4994 32 + 34 33 = 04
80-90 324 *+ 3601 520 + 446 184 + 731 251 + 636 309 + 1243 5573 £ 5861 45 + 85 39 + 46
90-100 2829 + 3376 43.0 + 524 504 + 723 528 + 64.2 1157 + 1215 47327 + 5317 91 £+ 91 93 + 96
Burn-4°C

Depth (cm) AG BG CBH XYL NAG P LEU ALA
0-10 429 + 272 1608 * 985 88.7 + 545 845 + 518 101.2 + 626 21806 + 9321 32 + 21 47 % 30
10-20 40.2 + 237 1409 + 80.8 704 £+ 409 947 + 544 967 + 56.7 26266 * 9165 94 + 6.6 93 + 44
20-30 420 + 19.0 1107 + 529 769 + 340 773 £ 347 970 + 392 10764 + 4401 67 + 06 74 £ 06
30-40 12 = 1.7 327 + 104 153 £+ 07 164 + 06 322 + 76 5383 + 229 26 + 12 33 = 15
40-50 349 + 341 763 + 756 63.8 + 584 412 + 384 341 + 342 12246 + 3307 22 + 27 6.3 £ 87
50-60 116 + 09 478 + 10.2 182 + 15 264 + 21 322 = 40 7774 + 4872 00 + 00 0.0 % 0.0
60-70 20 + 2.9 29 £ 4.2 23 + 32 21 £+ 30 41 + 57 5469 + 2958 04 £ 06 15 =+ 21
70-80 152 + 215 149 £ 210 74 + 104 208 + 222 261 *+ 258 6131 + 6480 02 + 04 03 % 0.2
80-90 42 + 6.0 76 + 10.8 43 + 61 167 £+ 81 324 + 133 446.2 + 4063 46 + 46 38 + 21
90-100 604 + 673 192 + 9.2 846 + 920 444 + 541 519 + 377 45188 + 5103 00 + 00 04 + 05



p values of Tukey’s HSD analysis comparing Control vs Burn

Soil layer AG BG CBH XYL NAG P ALA LEU
Surface ns 0.001 0.021 0.001 ns ns 0.002 0.005
Middle ns ns ns ns ns ns ns ns
Permafrost ns ns ns ns ns ns ns ns
Surface (mineral) ns 0.001 0.016 0.001 0.015 0.002 0.026 0.017



TableS3. Overview of the Nome Creek metagenome sequencing and annotation

Sample Name # reads # of reads Average Average # of genes % reads # of Average
(101bp) per quality Length after GC with KO assembled  contigs contig
sample checks (bp) quality content  annotation* to contigs length

checks (bp) (bp)

Active Layer-Burn-01 5.8E+07 5.7E+07 93.9 61.77 424,830 36.3% 488,007 436

Active Layer-Burn-02 3.5E+07 3.5E+07 91.7 60.29 179,523 20.4% 230,496 396

Active Layer-Control-01 6.6E+07 6.5E+07 90.6 60.45 349,466 29.6% 525,293 433

Active Layer-Control-02 6.6E+07 6.6E+07 92.7 59.95 376,504 23.5% 551,635 404

Intermediate Layer-Burn-01 7.0E+07 6.9E+07 93.4 63.20 498,216 50.0% 548,719 480

Intermediate Layer-Burn-02 9.0E+07 8.9E+07 91.9 60.50 527,132 446% 683,306 466

Intermediate Layer-Control-01 7.1E+07 7.0E+07 90.3 60.95 465,853 53.1% 602,260 479

Intermediate Layer-Control-02 6.6E+07 6.5E+07 92.7 61.64 474,106 47.8% 562,022 453

Permafrost Layer-Burn-01 6.4E+07 6.3E+07 93.3 63.05 474,062 62.6% 576,274 503

Permafrost Layer-Burn-02 7.7E+07 7.6E+07 92.3 62.30 516,012 40.8% 558,899 457

Permafrost Layer-Control-01 6.6E+07 6.4E+07 90.4 61.00 436,175 50.0% 373,132 483

Permafrost Layer-Control-02 6.1E+07 6.0E+07 92.1 62.60 467,116 59.4% 400,325 500

* for selected genes in the database



Table.S4 Pearson correlation coefficients of soil geochemical parameters and potential total enzyme activity to changes in the relative abundance
of different phylogenetic groups in the Nome Creek samples. Significant correlations are highlighted as bold.

Total
pH p Water p C p N p enzyme p
activity
Acidobacteria -0.030 0.900 -0.153 0.518 -0.101 0.669 0.071 0.765 -0.219 0.353
Actinobacteria -0.173  0.465 0.421 0.063 0.338 0.144  0.445 0.049 0.143 0.545
AD3 0512 0.021 -0.746 0.000 -0.661 0.001 -0.690 0.001 -0.450 0.046
Archaea -0.044  0.852 0.370 0.107 0.058 0.807 -0.082 0.731 0.116 0.623
Euryarchaeota -0.026  0.910 0.298 0.200 -0.035 0.883 -0.076 0.748 -0.047  0.843
Bacteroidetes -0.455  0.043 0.742  0.000 0.500 0.025 0.349 0.130 0.456 0.043
Chloroflexi 0.169 0474 0.156 0511 -0.101 0.669 -0.324 0.163 0.076  0.747
Firmicutes 0.121 0.608 0.160 0500 -0.158 0.504 -0.311 0.182 -0.042  0.857
Gemmatimonadetes 0517 0.019 -0.610 0.004 -0.548 0.012 -0.656 0.002 -0.326  0.160
Proteobacteria -0.601  0.005 0.511 0.021 0.748 0.000  0.804 0.000 0.543 0.013
Alphaproteobacteria -0.358  0.120 0.179 0.448 0.321 0.167 0.599 0.005 0.040 0.864
Betaproteobacteria 0490 0.028 -0.225 0.340 -0.401 0.079 -0.553 0.011 -0.195 0.408
Gammaproteobacteria -0.579  0.007 0.482 0.031 0.652 0.001 0.736  0.000 0.442 0.050

Verrucomicrobia -0.472  0.035 0.355 0.123 0.563 0.010 0.671 0.001 0.332 0.152




