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Figure S1 Regression tree analysis for assessing the effects of each environmental variables (a) and sample sites
clustering (b). TOC — total organic carbon, T — soil temperature, W — soil humidity.
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Figure S2 Relative abundance of bacteria and archaea on the class level in permafrost soils along Darkhituy-

Khaimisan transect.
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Figure S3 Relative abundance of bacteria and archaea on the genus level in Darkhituy soils (Sites D1 and D2).
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Figure S4 Relative abundance of bacteria and archaea on the genus level in Darkhituy soils (Site D3).
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Figure S5 Relative abundance of bacteria and archaea on the genus level in Khaimisan soil.




Table S1 Characteristics of the samples collected from sampling sites of the Darkhituy-Khaimisan transect.

Sampling site Depth, cm T, °C W, %
D1 at the soil surface 6.4+0.1 -
0-5 1.6+0.1 110.46
5-15% 0.1 65.86+14.64
17-25%; permafrost at 17 cm -0.5 62.56+12.01
D2 at the soil surface 5.8+1.3 -
0-5 5.2+1.2 110.19
5-15* 2.0+0.2 64.43+7.51
15-26 0.2+0.008  70.04+1.91
27-37%; permafrost at 27 cm -04 70.61£1.22
D3 at the soil surface 57186 -
0-5 5.1+1.2 39.34+1.2
5-10% 4.0+1.1 18.35+0.7
10-20* 2.1+04 19.05+0.4
20-30% 0.9+0.01  19.23+.0.9
30-40; permafrost at 37 cm -0.1 19.72+0.7
D4 at the soil surface 14.2 -
0-10* 9.6+1.5 41.97+9.46
10-30* 4.1+1.1 23.6+2.9
30-50% 1.6+0.4 15.36+2.0
50-70%; permafrost at 67 cm 0.2 32.72
68-75%; permafrost -0.2 22.12

u oy

not determined; *samples selected for molecular genetic studies.



Table S2 Relative abundance (%) of microbial phyla in soil community of the Darkhituy-Khaimisan transect

Phylum D1-1 D1-2 D2-1 D2-2 D3-1 D3-2 D3-3 Kh-1 Kh-2 Kh-3 Kh-4 Kh-5
Crenarchaeota 0.05 0.32 6.38 22.42 29.04 18.48 14.33 1.06 2.29 0.07 0.03 0.94
Halobacterota 0 0 0 0 0 0 0 3.66 14.05 5.86 2.87 1.09
Euryarchaeota 0 0 0 0 0 0 0 1.61 0.35 0 0.15 0

Thermoplasmatota 0 0 0 0 0 0 0 0.37 0.19 0 0 0
Acidobacteriota 10.9 8.21 3.63 5.38 3.74 4 493 5.48 5.14 4.83 3.4 241
Actinobacteriota 12.64 23.59 16.49 16.6 16.03 28.36 30.99 24.16 23.99 32.46 44.17 55.64
Bacteroidota 527 217 4.6 4.56 5.03 572 6.37 6.68 7.74 421 3.88 3.15
Desulfobacterota 0.05 0.27 0.1 3.46 0.27 0.1 0.17 1.92 0.69 0.58 0.32 0.19
Chloroflexi 0 0.02 0 0.06 0.17 0.14 0.1 1.49 0.95 0.29 0.55 0.27
Firmicutes 29.24 17.53 23.34 10.15 2.82 1.17 0.83 11.79 4.37 4.3 2.95 1.87
Gemmatimonadota 1.67 1.18 1.03 1.16 1.38 1.61 1.77 0.36 0.2 0.26 0.035 0.036
Planctomycetota 2.38 1.98 3.98 1.27 0.97 1.17 1.48 1.02 1.12 0.74 0.77 0.41
Proteobacteria; Alphaproteobacteria 19.02 18.65 23.02 17.3 18.615 18.9 19.93 18.44 19.83 23.42 18.7 16.95
Proteobacteria; Gammaproteobacteria 8.28 5.95 6.77 6.4 9.56 10.04 10.17 13.94 14.38 15.49 15.84 11.3
Verrucomicrobiota 6.71 12.15 4.96 6.05 7.77 7.08 4.7 1.17 0.7 1.16 1.15 1.29
Myxococcota 0.19 0.31 0.69 0.62 0.07 0.17 0.001 1.25 0.29 0.26 0.14 0.35
Nitrospirota 0.05 0 0.02 0.14 0.07 0.36 0.5 0.85 0.63 0.51 0.84 1.01
Fibrobacterota 0 0 0 0 0.026 0.04 0.04 0.08 0.1 0.87 0.59 0.24
Patescibacteria 0 0 0 0.04 0.17 0 0 0.05 0.02 0.14 0 0
Bdellovibrionota 0 0 0 0 0.05 0 0 0.04 0 0.09 0 0
Campilobacterota 0 0 0 0 0 0 0 0.13 0 0 0 0
Fusobacteriota 0 0 0 0 0 0 0 0.1 0 0 0 0
Methylomirabilota 0 0 0 0 0 0 0 0.1 0.04 0 0 0
unclassified_Bacteria 3.54 5.73 4.65 4.31 3.99 2.6 3.39 4.16 2.68 417 3.61 2.75
other 0.01 1.94 0.34 0.08 0.23 0.06 0.3 0.09 0.15 0.3 0 0.11




Table S3 Relationships of microbial community compositions at the phylum level with environmental

variables as revealed by Mantel test. Values only significant correlations presented (P < 0.05).

Phylum Depth T,°C W, % pH

Euryarchaeota 0.754

Halobacterota 0.433
Thermoplasmatota 0.736

Actinobacteriota 0.799 0.405
Bacteroidota 0.386

Chloroflexi 0.665 0.544
Firmicutes 0.729 0.400
Fibrobacterota 0.370 0.342
Fusobacteriota 0.660

Gemmatimonadota 0.376 0.725
Methylomirabilota 0.594 0.366
Nitrospirota 0.393 0.830
Planctomycetota 0.451 0.540
Gammaproteobacteria 0.434 0.763
Verrucomicrobiota 0.748

Campilobacterota 0.695




Table S4 Correlation matrix for microbial richness and environmental variables as revealed by Spearman

Correlation analysis.

depth T,°C W, % pH TOC
depth 1
T,oC -0,467 1,000
W, % -0,301 -0,312 1,000
pH 0,533 0,422 -0,582 1,000
TOC -0,492 0,508 -0,373 -0,168 1,000
ASVs number -0,398 0,735 0,020 0,313 0,459
Shannon index -0,775 0,584 0,285 -0,130 0,373
Simpson index -0,674 0,553 0,407 -0,121 0,284
Nitrososphaeraceae -0,329 0,073 -0,134 -0,328 0,587
Methanobacteriaceae -0,327 0,868 0,012 0,453 0,140
Methanocellaceae -0,333 0,859 -0,041 0,515 0,087
Methanoregulaceae -0,314 0,834 0,057 0,372 0,180
unclassified_Methanomicrobiales -0,323 0,853 0,040 0,405 0,166
Methanoperedenaceae 0,179 0,125 -0,384 0,592 -0,294
Methanosaetaceae -0,305 0,797 -0,108 0,563 0,021
Methanosarcinaceae -0,333 0,871 0,004 0,462 0,134
unclassified_Methanosarciniales -0,090 0,179 -0,207 0,369 -0,177
Methanomassiliicoccaceae -0,335 0,872 -0,010 0,480 0,120
unclassified_Methanomassiliicoccales -0,090 0,179 -0,207 0,369 -0,177
Acidobacteriaceae (Subgroup 1) -0,296 -0,314 0,600 -0,611 -0,335
unclassified_Acidobacteriales -0,241 -0,325 0,549 -0,602 -0,394
Solibacteraceae -0,389 -0,366 0,779 -0,753 -0,297
Bryobacteraceae; 0,868 -0,290 -0,220 0,469 -0,267
Blastocatellaceae -0,370 0,818 -0,248 0,538 0,148
unclassified_Blastocatellia 0,414 0,346 -0,596 0,840 -0,138
Pyrinomonadaceae -0,411 0,092 0,018 -0,297 0,140
Vicinamibacteraceae 0,296 0,134 -0,623 0,553 -0,050
Thermoanaerobaculacea -0,125 0,679 -0,162 0,496 0,045
Ilumatobacteracea -0,329 0,091 0,588 -0,056 -0,166
Micrococcaceae 0,860 -0,064 -0,566 0,763 -0,233
Promicromonosporaceae 0,161 0,146 -0,655 0,497 -0,097
Microbacteriaceae 0,889 -0,307 -0,559 0,530 -0,178
Intrasporangiacea 0,158 0,683 -0,207 0,812 -0,095
Cellulomonadaceae 0,610 -0,154 -0,166 0,578 -0,315
Mycobacteriaceae -0,605 0,101 0,547 -0,511 0,390
Nocardiaceae -0,314 0,834 0,057 0,372 0,180
Glycomycetaceae 0,540 -0,144 -0,290 0,435 -0,251
Acidothermaceae -0,239 -0,185 0,402 -0,421 -0,242
Frankiaceae -0,308 -0,329 0,615 -0,646 -0,325
Geodermatophilaceae -0,356 0,858 0,011 0,476 0,128
Sporichthyaceae -0,197 -0,176 0,315 -0,310 0,256
unclassified_Frankiales -0,461 -0,370 0,745 -0,803 -0,110
Kineosporiaceae -0,270 -0,210 0,475 -0,369 0,202
Micromonosporaceae -0,322 -0,320 0,728 -0,636 0,113
Nocardioidaceae 0,501 0,063 -0,609 0,424 0,307
Propionibacteriaceae -0,250 -0,014 0,036 -0,319 0,421
Pseudonocardiaceae -0,689 0,590 0,452 -0,212 0,469

Streptomycetaceae 0,112 -0,354 0,267 -0,292 -0,384
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Crocinitomicaceae
Sphingobacteriaceae
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0,403

0,490

0,418

0,057
-0,587
-0,263

0,820

0,763
-0,312

0,195

0,434

0,541
-0,419
-0,694
-0,207

0,354
-0,316

0,057
-0,380
-0,405

0,372
0,758
-0,089
-0,604
-0,369
0,843
0,540
0,409
0,471
0,153
0,565
0,353
0,787
-0,423
-0,545
0,433
0,478
-0,825
-0,030
0,192
0,113
-0,021
-0,544
0,131
0,372
0,372
0,657
0,434
0,293
-0,843
0,543
-0,223
0,050
0,017
0,048
0,372
0,898
0,566
-0,703
-0,701
-0,047
0,241
-0,866
-0,649
0,704
0,795
0,369
-0,386
0,796
0,372
0,178
0,319

0,180
-0,155
0,061
-0,361
0,288
-0,094
-0,280
0,180
-0,364
-0,485
0,105
-0,209
-0,402
0,489
-0,146
-0,247
0,175
-0,119
0,026
0,470
0,388
0,769
0,108
-0,257
0,180
0,180
-0,354
-0,250
-0,161
0,332
0,129
-0,229
-0,097
-0,032
0,103
0,180
-0,062
-0,299
-0,142
-0,093
0,490
0,266
0,164
-0,332
-0,374
0,111
-0,177
-0,313
-0,004
0,180
0,390
0,249



Fibrobacteraceae
Fusobacteriaceae
Leptotrichiaceae
Campylobacteraceae

Methylomirabilaceae

0,610
-0,268
-0,141
-0,314
-0,137

-0,094
0,651
0,757
0,834
0,781

-0,416
-0,168
0,031
0,057
-0,052

0,536
0,535
0,458
0,372
0,595

-0,240
-0,039
0,118
0,180
0,036




