Table S1. Chemical-physical characterization of soils from the Atacama Desert. Total N, C, and S are shown.
	Region
	Soil
	pH
	Conductivity (mS/m)
	% N
	% C
	% S

	Arid
	Coastal
	8.08
	0.70
	0.0029
	0.0536
	0.0276

	Hyperarid
	Lomas Bayas
	7.76
	2.29
	0.0058
	0.2472
	0.5454

	
	Maria Elena
	7.93
	0.58
	0.0037
	0.0352
	0.0579

	
	Yungay
	7.57
	2.36
	0.0042
	0.0610
	0.6410


Table S2. Taxonomic annotation of the non-assembled reads.

	Sample
	Site
	Number of reads
	Relative abundance %

	
	
	Total
	Bacteria
	Archaea
	Eukaryota
	Viruses
	Bacteria
	Archaea
	Eukaryota
	Viruses

	CSA
	Arid


	960000
	732898
	9660
	44881
	1705
	76.34
	1.01
	4.68
	0.18

	CSB
	
	7680000
	5153043
	133120
	317721
	11001
	67.10
	1.73
	4.14
	0.14

	CSC
	
	4002149
	2997526
	38373
	190289
	6813
	74.90
	0.96
	4.75
	0.17

	CSD
	
	4561603
	3433514
	46038
	267501
	9297
	75.27
	1.01
	5.86
	0.20

	YUA
	Hyperarid


	5760000
	3892355
	70124
	260647
	8524
	67.58
	1.22
	4.53
	0.15

	YUB
	
	3840000
	2830550
	27750
	234398
	8105
	73.71
	0.72
	6.10
	0.21

	YUC
	
	5920000
	3773745
	50772
	218276
	10044
	63.75
	0.86
	3.69
	0.17

	MEA
	
	1728275
	1345034
	7087
	58676
	2856
	77.83
	0.41
	3.40
	0.17

	MEB
	
	2880000
	2250978
	10695
	101670
	4965
	78.16
	0.37
	3.53
	0.17

	LB-BB
	Hyperarid-

BBoulder


	12944519
	6503185
	404919
	1598655
	13343
	50.24
	3.13
	12.35
	0.10

	YU-BB
	
	12331962
	7660140
	318113
	512226
	14642
	62.12
	2.58
	4.15
	0.12

	ME-BB
	
	5760000
	3482583
	205023
	359903
	6410
	60.46
	3.56
	6.25
	0.11


Table S3. Nonpareil index and coverage.
	Sample
	Site
	Kappa
	Coverage
	Lrstar
	LR
	modelR
	Diversity

	CSA
	Arid


	0.2133
	0.243566
	NC
	3.62E+08
	NC
	NC

	CSB
	
	0.42623
	0.458617
	2.86E+10
	2.52E+09
	0.999594
	21.69128

	CSC
	
	0.37785
	0.41079
	1.64E+10
	1.18E+09
	0.999661
	21.10369

	CSD
	
	0.32108
	0.353986
	2.47E+10
	1.35E+09
	0.999261
	21.4428

	YUA
	Hyperarid


	0.72601
	0.746251
	7.39E+09
	1.75E+09
	0.999739
	20.13507

	YUB
	
	0.83457
	0.847633
	2.89E+09
	1.24E+09
	0.997425
	18.90266

	YUC
	
	0.92338
	0.929723
	9.88E+08
	1.98E+09
	0.997182
	18.42344

	MEA
	
	0.78589
	0.802321
	1.52E+09
	5.01E+08
	0.999529
	18.74132

	MEB
	
	0.84282
	0.855289
	1.83E+09
	9.54E+08
	0.999676
	19.03168

	LB-BB
	Hyperarid-

BBoulder


	0.73937
	0.758794
	1.1E+10
	3.64E+09
	0.997875
	20.75952

	YU-BB
	
	0.81152
	0.826207
	8.35E+09
	3.43E+09
	0.999397
	20.34132

	ME-BB
	
	0.69345
	0.715598
	7.77E+09
	1.75E+09
	0.99956
	20.31725


Kappa: "Redundancy" value of the entire dataset, Coverage: Average coverage of the entire dataset, LRstar: Estimated sequencing effort required to reach the objective average coverage (star, 95% by default), LR: Actual sequencing effort of the dataset, moderlR: Pearson's R coefficient between the rarefied data and the projected model, Diversity: Nonpareil-based diversity index. This value's units are the natural logarithm of the units of sequencing effort (by default, log-bp), and indicates the inflection point of the fitted model for the Nonpareil curve. If the fit does not converge, or the model is not estimated, the value is zero (0).

Table S4. Reads and contigs quality. 
	Sample
	Site
	Reads
	Contigs

	
	
	Number
	Clean
	Clean %
	Number
	N50
	Max length

	CSA
	Arid


	1216703
	1216631
	99.99408
	87715
	632
	14171

	CSB
	
	8603011
	8601123
	99.97805
	602537
	720
	40877

	CSC
	
	4002425
	4002149
	99.9931
	309291
	684
	33722

	CSD
	
	4561859
	4561603
	99.99439
	271817
	644
	26873

	MEA
	Hyperarid


	1733513
	1728275
	99.69784
	72209
	1128
	52713

	MEB
	
	3440155
	3405427
	98.99051
	98617
	1251
	78123

	YUA
	
	6039012
	6035744
	99.94589
	248303
	948
	56916

	YUB
	
	4173680
	4173126
	99.98673
	112685
	1189
	117606

	YUC
	
	6727285
	6708762
	99.72466
	84462
	1437
	145740

	YU-BB
	Hyperarid-

BBoulder


	12382145
	12331962
	99.59471
	375583
	1198
	215335

	LB-BB
	
	12947533
	12944519
	99.97672
	457679
	971
	222093

	ME-BB
	
	6236883
	6231379
	99.91175
	324844
	962
	119666


Figure S1. The relative abundance of the most abundant COG name/description found in the total functional annotation of three sites in the Atacama Desert. n = 4, 5 and 3 in Arid, Hyperarid, and Hyperarid-BBoulder, respectively
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Table S5. The relative abundance of the most dominant phyla found in three sites of the Atacama Desert. Taxonomic annotation of the total non-assembled reads. The standard error is shown, n = 4, 5 and 3 in Arid, Hyperarid, and Hyperarid-BBoulder respectively

	Phylum
	Relative abundance (%)

	
	Arid
	Hyperarid
	Hyperarid-BBoulder

	Actinobacteria
	44.15 ± 5.14
	57.98 ± 10.64
	36.81 ± 2.37

	Proteobacteria
	18.81 ± 0.55
	13.57 ± 3.92
	20.15 ± 2.53

	Chloroflexi
	4.17 ± 0.31
	4.21 ± 1.32
	5.51 ± 1.28

	Firmicutes
	4.47 ± 0.88
	3.99 ± 1.58
	4.28 ± 0.60

	Bacteroidetes
	4.05 ± 2.35
	1.21 ± 0.48
	3.33 ± 1.22

	Cyanobacteria
	2.03 ± 0.20
	1.94 ± 0.65
	2.06 ± 0.37

	Acidoabcteria
	1.71 ± 0.30
	0.79 ± 0.30
	1.20 ± 0.07

	Deinococcus-Thermus
	1.09 ± 0.05
	0.74 ± 0.16
	0.76 ± 0.11


Table S6. Relative abundance of mobile genetic element (MGE). The percentage (%) of the open reading frames (ORFs) predicted as MGEs is presented.

	Sample
	Site
	Relative abundance (%)

	
	
	Total

MGE
	Phage integrase
	Transposase
	Transposon
	Resolvase
	Integrases
	Recombinase

	CSA
	Arid


	3.015
	0.300
	2.284
	0.025
	0.059
	0.032
	0.006

	CSB
	
	2.395
	0.234
	1.784
	0.018
	0.076
	0.031
	0.007

	CSC
	
	2.589
	0.224
	1.974
	0.030
	0.063
	0.029
	0.005

	CSD
	
	2.410
	0.241
	1.818
	0.025
	0.063
	0.026
	0.005

	YUA
	Hyperarid


	2.796
	0.438
	1.841
	0.053
	0.153
	0.041
	0.010

	YUB
	
	3.396
	0.561
	2.299
	0.047
	0.158
	0.040
	0.016

	YUC
	
	3.809
	0.533
	2.601
	0.068
	0.253
	0.050
	0.011

	MEA
	
	3.734
	0.441
	2.668
	0.029
	0.269
	0.026
	0.028

	MEB
	
	3.750
	0.489
	2.598
	0.047
	0.294
	0.028
	0.030

	YU-BB
	Hyperarid-

BBoulder


	3.310
	0.439
	2.298
	0.043
	0.182
	0.066
	0.017

	ME-BB
	
	2.329
	0.309
	1.578
	0.036
	0.114
	0.030
	0.010

	LB-BB
	
	2.319
	0.329
	1.632
	0.032
	0.114
	0.031
	0.012


Table S7. Relative abundance of the most abundant transposase families.

	IS Family
	Total
	Arid
	Hyperarid
	Hyperarid- BBoulder

	IS630
	0.236
	0.250
	0.255
	0.215

	IS5/IS427
	0.157
	0.130
	0.184
	0.163

	IS110
	0.146
	0.122
	0.178
	0.147

	IS3/IS3
	0.129
	0.130
	0.165
	0.109

	IS3/IS51
	0.124
	0.114
	0.170
	0.106

	IS21
	0.112
	0.101
	0.125
	0.113

	IS256
	0.109
	0.113
	0.133
	0.091

	IS3/IS407
	0.107
	0.086
	0.127
	0.113

	IS5/IS1031
	0.104
	0.106
	0.105
	0.103

	IS982
	0.056
	0.066
	0.064
	0.043
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Figure S2. Negative correlation between the nonpareil diversity index and the total relative abundance of the MGEs

Spearman's rank correlation rho -0.7818182, S = 392, p-value = 0.007012. The log10 was used.
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Figure S3. Taxonomic annotation of the total MGEs found.

Table S8. The most abundant COG of the significant different categories and more abundant COGs found co-occurring with MGEs. NA: Unknown protein

	Energy production and conversion

	Definition
	COG
	Arid
	Hyperarid
	Hyperarid- BBoulder

	dihydrolipoyl dehydrogenase
	COG1249
	0.096
	0.311
	0.190

	Monooxygenase
	COG2141
	0.159
	0.173
	0.241

	Aldo keto reductase
	COG0667
	0.097
	0.181
	0.108

	FAD linked oxidase domain protein
	COG0277
	0.138
	0.111
	0.114

	Dehydrogenase
	COG1012
	0.065
	0.139
	0.133

	alcohol dehydrogenase
	COG0604
	0.167
	0.071
	0.078

	nitroreductase
	COG0778
	0.035
	0.136
	0.087

	molybdopterin oxidoreductase
	COG0243
	0.036
	0.114
	0.086

	alcohol dehydrogenase
	COG1064
	0.030
	0.111
	0.077

	4Fe-4S ferredoxin, iron-sulfur binding
	COG1145
	0.039
	0.096
	0.032

	formamidase
	COG2421
	0.017
	0.103
	0.039

	l-carnitine dehydratase bile acid-inducible protein F
	COG1804
	0.020
	0.092
	0.050

	Blue (Type 1) copper domain protein
	COG3794
	0.043
	0.036
	0.104

	nitrite reductase (nad(p)h) small subunit
	COG2146
	0.012
	0.096
	0.038

	Component of the ubiquinol-cytochrome c reductase complex (complex III or cytochrome b-c1 complex), which is a respiratory chain that generates an electrochemical potential coupled to ATP synthesis (By similarity)
	COG0723
	0.036
	0.038
	0.092

	Aldehyde oxidase and xanthine dehydrogenase, molybdopterin binding
	COG1529
	0.020
	0.068
	0.051

	glycerophosphoryl diester phosphodiesterase
	COG0584
	0.042
	0.050
	0.047

	Pyrophosphate phospho-hydrolase
	COG0221
	0.042
	0.045
	0.045

	Nadh dehydrogenase
	COG1252
	0.034
	0.038
	0.040

	NA
	COG0644
	0.026
	0.032
	0.053

	alcohol dehydrogenase
	COG1062
	0.004
	0.048
	0.054

	Dehydrogenase
	COG0508
	0.064
	0.023
	0.012

	Ferredoxin
	COG0633
	0.045
	0.023
	0.027

	NADH flavin oxidoreductase, NADH oxidase
	COG1902
	0.000
	0.058
	0.027


	Intracellular trafficking, secretion, and vesicular transport

	Definition
	COG
	Arid
	Hyperarid
	Hyperarid- BBoulder

	conjugation
	COG4962
	0.060759
	0.215873
	0.067289

	Involved in the TonB-independent uptake of proteins (By similarity)
	COG0823
	0.03319
	0.068531
	0.142932

	Required for the insertion and or proper folding and or complex formation of integral membrane proteins into the membrane. Involved in integration of membrane proteins that insert both dependently and independently of the Sec translocase complex, as well as at least some lipoproteins
	COG0706
	0.021065
	0.11138
	0.053928

	General secretion pathway protein
	COG3267
	0.068046
	0.023145
	0.068995

	type iv secretory pathway vird4 protein-like protein
	ENOG410YII6
	0.008941
	0.052792
	0.040275

	Signal peptidase i
	COG0681
	0.025107
	0.032049
	0.044694

	type ii secretion system protein e
	COG2804
	0.008083
	0.065185
	0.007155

	trag family
	COG3505
	0.012124
	0.043699
	0.014309

	Type ii secretion system
	COG1459
	0.031607
	0.027922
	0.011595

	type ii secretion system
	COG2064
	0
	0.036785
	0.008204

	phosphorylated adaptor for RNA export
	ENOG4110D9C
	0
	0.024525
	0.024239

	Type ii secretion system
	COG4965
	0.012983
	0.023755
	0.002735

	filamentous hemagglutinin family outer membrane protein
	COG3210
	0.015374
	0.008386
	0.012624

	Part of the Sec protein translocase complex. Interacts with the SecYEG preprotein conducting channel. Has a central role in coupling the hydrolysis of ATP to the transfer of proteins into and across the cell membrane, serving
	COG0653
	0.015374
	0.005508
	0.011615

	type ii secretion system
	ENOG410ZTRB
	0
	0.015869
	0.00991

	multiple antibiotic resistance (MarC)-related protein
	COG2095
	0
	0.012128
	0.016035

	type IV secretion system protein
	COG3451
	0
	0.009768
	0.01875

	Type ii secretion system
	ENOG4111CDQ
	0
	0.012607
	0.00991

	Part of the twin-arginine translocation (Tat) system that transports large folded proteins containing a characteristic twin-arginine motif in their signal peptide across membranes. Together with TatB, TatC is part of a receptor directly interacting with Tat signal peptides (By similarity)
	COG0805
	0
	0.017636
	0

	Part of the Sec protein translocase complex. Interacts with the SecYEG preprotein conducting channel. SecDF uses the proton motive force (PMF) to complete protein translocation after the ATP-dependent function of SecA (By similarity)
	COG0342
	0.004041
	0.004645
	0.012624

	Type IV secretory pathway
	ENOG410ZXWH
	0
	0.01303
	0.002735

	Preprotein translocase, subunit SecG
	ENOG41124NY
	0.008941
	0
	0.010939

	Prokaryotic N-terminal methylation motif
	ENOG410ZYQ7
	0
	0.004645
	0.011595

	Involved in targeting and insertion of nascent membrane proteins into the cytoplasmic membrane. Binds to the hydrophobic signal sequence of the ribosome-nascent chain (RNC) as it emerges from the ribosomes. The SRP-RNC complex is then targeted to the cytoplasmic membrane where it interacts with the SRP receptor FtsY
	COG0541
	0.011333
	0
	0.002735

	saf domain-containing protein
	ENOG411214E
	0
	0.010246
	0


	Replication, recombination and repair

	Definition
	COG
	Arid
	Hyperarid
	Hyperarid- BBoulder

	Integrase
	COG0582
	1.663467
	0.984709
	1.056502

	RNA-directed DNA polymerase
	COG3344
	1.222468
	0.63621
	0.731985

	Resolvase
	COG1961
	0.625568
	0.780748
	0.705926

	Retrotransposon protein
	COG2801
	0.668327
	0.473757
	0.597759

	DNA methylase
	COG2189
	0.248652
	0.327168
	0.310651

	Site-specific tyrosine recombinase, which acts by catalyzing the cutting and rejoining of the recombining DNA molecules. The XerC-XerD complex is essential to convert dimers of the bacterial chromosome into monomers to permit their segregation at cell division. It also contributes to the segregational stability of plasmids (By similarity)
	COG4974
	0.285225
	0.225098
	0.235936

	DNA polymerase processivity factor activity
	COG0592
	0.183802
	0.269267
	0.27405

	exodeoxyribonuclease v alpha
	COG0507
	0.10124
	0.269901
	0.339531

	NA
	COG3415
	0.401229
	0.083321
	0.140028

	DNA binding domaincontaining protein
	ENOG410Y0TQ
	0.144183
	0.27348
	0.080943

	NA
	ENOG410XPK3
	0.333005
	0.097006
	0.11817

	Integrase catalytic subunit
	COG0553
	0.025107
	0.268038
	0.162812

	DNA methylase n-4 n-6 domain protein
	COG0863
	0.122188
	0.143221
	0.151278

	NA
	ENOG4112C3N
	0.172657
	0.114928
	0.117392

	Nudix hydrolase
	COG0494
	0.206819
	0.080488
	0.121894

	Integrase core domain
	ENOG410ZKTA
	0.012983
	0.19891
	0.151521

	Replicative dna helicase
	COG0305
	0.044522
	0.167277
	0.122923

	it is required for DNA replication and normal SOS inducibility. RecF binds preferentially to single-stranded, linear DNA. It also seems to bind ATP (By similarity)
	COG1195
	0.079379
	0.121412
	0.118482

	Integrase, catalytic region
	ENOG4111JVN
	0.073674
	0.11013
	0.139622

	single-stranded DNA-binding protein
	COG0629
	0.030007
	0.148282
	0.132771

	helicase
	COG0210
	0.057572
	0.116102
	0.079913

	nuclease
	COG1525
	0.051814
	0.11069
	0.084293

	IstB domain protein ATP-binding protein
	COG1484
	0.094807
	0.054943
	0.054645

	Cytosine-specific methyltransferase
	COG0270
	0.068841
	0.06922
	0.062152

	DNA protecting protein DprA
	COG0758
	0.059109
	0.067644
	0.073747


	Translation, ribosomal structure and biogenesis

	Definition
	COG
	Arid
	Hyperarid
	Hyperarid- BBoulder

	Allows the formation of correctly charged Gln-tRNA(Gln) through the transamidation of misacylated Glu-tRNA(Gln) in organisms which lack glutaminyl-tRNA synthetase. The reaction takes place in the presence of glutamine and ATP through an activated gamma-phospho-Glu-tRNA(Gln) (By similarity)
	COG0154
	0.082683
	0.215912
	0.157384

	acetyltransferase
	COG1670
	0.157212
	0.087587
	0.163218

	Catalyzes the attachment of glycine to tRNA(Gly) (By similarity)
	COG0423
	0.044526
	0.082942
	0.084272

	gtp-binding protein
	COG0012
	0
	0.121717
	0.017044

	Endoribonuclease LPSP
	COG0251
	0.03319
	0.033506
	0.076461

	Catalyzes the GTP-dependent ribosomal translocation step during translation elongation. During this step, the ribosome changes from the pre-translocational (PRE) to the post- translocational (POST) state as the newly formed A-site-bound peptidyl-tRNA and P-site-bound deacylated tRNA move to the P and E sites, respectively. Catalyzes the coordinated movement of the two tRNA molecules, the mRNA and conformational changes in the ribosome (By similarity)
	COG0480
	0.042198
	0.0265
	0.060094

	Catalyzes the attachment of glutamate to tRNA(Glu) in a two-step reaction glutamate is first activated by ATP to form Glu-AMP and then transferred to the acceptor end of tRNA(Glu) (By similarity)
	COG0008
	0.015374
	0.037171
	0.057298

	RNaseP catalyzes the removal of the 5'-leader sequence from pre-tRNA to produce the mature 5'-terminus. It can also cleave other RNA substrates such as 4.5S RNA. The protein component plays an auxiliary but essential role in vivo by binding to the 5'-leader sequence and broadening the substrate specificity of the ribozyme (By similarity)
	COG0594
	0.028357
	0.027365
	0.052878

	Binds to the 23S rRNA (By similarity)
	COG0359
	0.004041
	0.046421
	0.052919

	50s ribosomal protein l34
	COG0230
	0.020274
	0.050294
	0.019819

	tryptophanyltRNA synthetase
	COG0180
	0.022665
	0.030512
	0.025268

	translin
	COG2178
	0.051817
	0.007484
	0.017064

	Leucyl-trna synthetase
	COG0495
	0.053467
	0.003742
	0.011595

	threonine-tRNA ligase activity
	COG0441
	0.028357
	0.014412
	0.017064

	Methyltransferase
	COG0566
	0.015374
	0.014797
	0.033079

	IF-3 binds to the 30S ribosomal subunit and shifts the equilibrum between 70S ribosomes and their 50S and 30S subunits in favor of the free subunits, thus enhancing the availability of 30S subunits on which protein synthesis initiation begins (By similarity)
	COG0290
	0.036443
	0.003742
	0.021464

	This protein promotes the GTP-dependent binding of aminoacyl-tRNA to the A-site of ribosomes during protein biosynthesis (By similarity)
	COG0050
	0.023457
	0.011225
	0.01435

	This protein is located at the 30S-50S ribosomal subunit interface and may play a role in the structure and function of the aminoacyl-tRNA binding site (By similarity)
	COG0335
	0.047776
	0
	0

	Forms an intersubunit bridge (bridge B4) with the 23S rRNA of the 50S subunit in the ribosome (By similarity)
	COG0184
	0.045384
	0
	0.002735

	Catalyzes the attachment of tyrosine to tRNA(Tyr) in a two-step reaction tyrosine is first activated by ATP to form Tyr- AMP and then transferred to the acceptor end of tRNA(Tyr) (By similarity)
	COG0162
	0
	0.031663
	0.00991

	amino acids such as valine, to avoid such errors it has two additional distinct tRNA(Ile)-dependent editing activities. One activity is designated as 'pretransfer' editing and involves the hydrolysis of activated Val-AMP. The other activity is designated 'posttransfer' editing and involves deacylation of mischarged Val-tRNA(Ile) (By similarity)
	COG0060
	0.011333
	0.027496
	0

	Catalyzes the attachment of proline to tRNA(Pro) in a two-step reaction proline is first activated by ATP to form Pro- AMP and then transferred to the acceptor end of tRNA(Pro). As ProRS can inadvertently accommodate and process non-cognate amino acids such as alanine and cysteine, to avoid such errors it has two additional distinct editing activities against alanine. One activity is designated as 'pretransfer' editing and involves the tRNA(Pro)-independent hydrolysis of activated Ala-AMP. The other activity is designated 'posttransfer' editing and involves deacylation of mischarged Ala-tRNA(Pro). The misacylated Cys- tRNA(Pro) is not edited by ProRS (By similarity)
	COG0442
	0
	0.026115
	0.017064

	aspartyl-trna synthetase
	COG0173
	0
	0.028784
	0.011615

	30S ribosomal protein S2
	COG0052
	0.019415
	0.003742
	0.025945

	Catalyzes the folate-dependent formation of 5-methyl- uridine at position 54 (M-5-U54) in all tRNAs (By similarity)
	COG1206
	0.024248
	0.003742
	0.01875


Table S9. Significantly different COGs between the three sites. DESeq2 < 0.05. NA: Unknown protein
	Description
	COG
	Category
	Relative abundance [%]

	
	
	
	Arid
	Hyperarid
	Hyperarid BBoulder
	P value

	Histidine kinase
	ENOG410XNMH
	T
	0.530
	0.995
	1.001
	0.004

	NA
	ENOG410Z2TR
	S
	0.747
	0.065
	0.094
	0.000

	cobyrinic Acid a,c-diamide synthase
	COG1192
	D
	0.160
	0.293
	0.363
	0.015

	Sigma factor
	COG1191
	K
	0.406
	0.142
	0.175
	0.017

	dihydrolipoyl dehydrogenase
	COG1249
	C
	0.096
	0.311
	0.200
	0.006

	NA
	COG3415
	L
	0.401
	0.083
	0.140
	0.003

	conserved protein
	COG1479
	S
	0.123
	0.279
	0.142
	0.010

	helicase
	COG0553
	L
	0.025
	0.268
	0.163
	0.000

	Allows the formation of correctly charged Gln-tRNA(Gln)
	COG0154
	J
	0.083
	0.216
	0.157
	0.007

	conjugation
	COG4962
	U
	0.061
	0.216
	0.067
	0.009

	Lsr2-like protein
	ENOG4111WTH
	S
	0.111
	0.171
	0.030
	0.009

	Chlorite dismutase
	ENOG4111JF8
	S
	0.049
	0.177
	0.091
	0.007

	single-stranded DNA-binding protein
	COG0629
	L
	0.030
	0.148
	0.133
	0.017

	bacteriophage-like protein
	ENOG411222H
	S
	0.086
	0.021
	0.185
	0.001

	Single-stranded nucleic acid binding R3H domain-containing 
	COG1847
	S
	0.000
	0.111
	0.054
	0.001

	Protein of unknown function (DUF1326)
	COG5588
	S
	0.120
	0.009
	0.057
	0.006

	gtp-binding protein
	COG0012
	J
	0.000
	0.122
	0.017
	0.001

	Dehydrogenase
	COG2133
	G
	0.008
	0.045
	0.129
	0.014

	thioesterase Superfamily protein
	COG2050
	Q
	0.000
	0.101
	0.022
	0.002

	 NA
	ENOG410XUUB
	S
	0.097
	0.004
	0.050
	0.011

	restriction endodeoxyribonuclease activity
	COG1401
	V
	0.000
	0.080
	0.032
	0.010

	Lsr2-like protein
	ENOG41123T6
	S
	0.000
	0.088
	0.010
	0.007

	ABC transporter (permease)
	ENOG410XP9H
	V
	0.094
	0.008
	0.004
	0.017

	 NA
	ENOG410ZFF4
	S
	0.061
	0.000
	0.058
	0.018

	Alpha beta hydrolase
	ENOG410YAG9
	S
	0.000
	0.025
	0.084
	0.016

	extra-cytoplasmic solute receptor family protein
	COG3181
	S
	0.004
	0.008
	0.105
	0.003

	 NA
	ENOG4111RHZ
	S
	0.000
	0.067
	0.010
	0.007

	phage Tail Protein
	ENOG410YXXR
	S
	0.085
	0.000
	0.000
	0.010
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Figure S4. Average fold change between the fraction of genes co-occurring with MGEs per each category and the average fraction of genes co-occurring with MGEs within all the COG categories. Genes grouped by COG categories are shown: D: Cell cycle control, cell division, chromosome partitioning, M: Cell wall/membrane/envelope biogenesis, N: Cell motility, O: Post-translational modification, protein turnover, and chaperones, T: Signal transduction mechanisms, U: Intracellular trafficking, secretion, and vesicular transport, V: Defense mechanisms, W: Extracellular structures, Z: Cytoskeleton, A: RNA processing and modification, B: Chromatin structure and dynamics, J: Translation, ribosomal structure and biogenesis, K: Transcription, L: Replication, recombination and repair, C: Energy production and conversion, E: Amino acid transport and metabolism, F Nucleotide transport and metabolism, G: Carbohydrate transport and metabolism, H: Coenzyme transport and metabolism, I: Lipid transport and metabolism, Q: Secondary metabolites biosynthesis, transport, and catabolism, P: Inorganic ion transport and metabolism.   Fold change was calculated: Log2(average COG proportion/overall average of COG categories by sample). Proportion of the genes co-occuring with MGEs was calculated relative to the total of genes found per category. The standard error is shown, n = 4, 5 and 3 in Arid, Hyperarid, and Hyperarid-BBoulder respectively. One sample T-test, * < 0.05, ** < 0.005 and *** < 0.0005.
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Figure S5. The most abundant COG protein name/description co-occurring with MGEs relative to the total of genes from the same COG protein name/description.  n = 4, 5 and 3 at Arid, Hyperarid, and Hyperarid-BBoulder respectively. Robust ANOVA, * < 0.05, ** < 0.005 and *** < 0.0005.
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Figure S6. Stress response genes and restriction-like genes predicted with GhostKOALA and KEEG.
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Figure S7. Most abundant COGs related to DNA restriction found co-occurring with MGEs.
