
This document was exported from Numbers.  Each table was converted to an Excel worksheet. All other objects 
on each Numbers sheet were placed on separate worksheets. Please be aware that formula calculations may 
differ in Excel.

Numbers Sheet Name Numbers Table Name Excel Worksheet Name

Figure1
“Novel oil-associated bacteria in 
Arctic seawater exposed to different 
nutrient biostimulation regimes” 
Supplementary Table S1: Statistical 
Analysis

Figure1 - “Novel oil-associated

Figure2
“Novel oil-associated bacteria in 
Arctic seawater exposed to different 
nutrient biostimulation regimes” 
Supplementary Table S1: Statistical 
Analysis

Figure2 - “Novel oil-associated

Figure3a
Table 1 Figure3a

Figure3b
Figure 3: Differential abundance 
analysis identifies microbial markers 
for oil-contaminated microcosms.

Figure3b - Figure 3_ Differenti

Figure3c
Figure 3: Differential abundance 
analysis identifies microbial markers 
for oil-contaminated microcosms.

Figure3c - Figure 3_ Differenti

Figure4
Table 1 Figure4



“Novel oil-associated bacteria in Arctic seawater exposed to different nutrient biostimulation regimes” Supplementary Table S1: Statistical Analysis
Figure 1A: Cell density comparison Statistical method: Wilcoxon Rank Sum test R package: ggpubr

Media Time .y. group1 group2 p p.adj p.format p.signif method

ONR7a T1 value Crude Oil Unamended 0.00139042710711084 0.007 0.00139 ** Wilcoxon

PSW T1 value Crude Oil Unamended 0.0230102987005409 0.092 0.02301 * Wilcoxon

RSS T1 value Crude Oil Unamended 0.589781692821386 0.65 0.58978 ns Wilcoxon

ONR7a T2 value Crude Oil Unamended 1.52963203171845E-06 1.4E-05 1.5E-06 **** Wilcoxon

PSW T2 value Crude Oil Unamended 0.000405352488405389 0.0024 0.00041 *** Wilcoxon

RSS T2 value Crude Oil Unamended 0.155259180851454 0.47 0.15526 ns Wilcoxon

ONR7a T3 value Crude Oil Unamended 3.68568480023588E-05 0.00029 3.7E-05 **** Wilcoxon

PSW T3 value Crude Oil Unamended 0.324863739448429 0.65 0.32486 ns Wilcoxon

RSS T3 value Crude Oil Unamended 4.58889609515535E-05 0.00032 4.6E-05 **** Wilcoxon

NOTE: 

ONR7a = High Nutrients

PSW = 2x Pasteurized

RSS = Red Sea Salt



“Novel oil-associated bacteria in Arctic seawater exposed to different nutrient biostimulation regimes” Supplementary Table S1: Statistical Analysis
Figure2a ASVs observed Statistical method Wilcoxon Rank Sum Test ggpubr

Media Time .y. group1 group2 p p.adj p.format p.signif method

ONR7a 1 observed CRD UNMND 0.0238095238095238 0.21 0.024 * Wilcoxon

ONR7a 2 observed CRD UNMND 0.0357142857142857 0.29 0.036 * Wilcoxon

ONR7a 3 observed CRD UNMND 0.0357142857142857 0.29 0.036 * Wilcoxon

PSW 1 observed CRD UNMND 0.0919249822389233 0.46 0.092 ns Wilcoxon

PSW 2 observed CRD UNMND 0.0714285714285714 0.43 0.071 ns Wilcoxon

PSW 3 observed CRD UNMND 0.142857142857143 0.46 0.143 ns Wilcoxon

RSS 1 observed CRD UNMND 0.795418060483027 0.8 0.795 ns Wilcoxon

RSS 2 observed CRD UNMND 0.0990182628051692 0.46 0.099 ns Wilcoxon

RSS 3 observed CRD UNMND 0.293825847189637 0.59 0.294 ns Wilcoxon

Figure 2b NMDS Analysis

Method Sheppard Stress 0.2472 R2 0.939

Method Adonis Treatment R2 0.09 p-value 0 Media R2 0.14707 0

Method Betadisper Anova Treatment p-value 0.4935 Media p-value 0.8519

NOTE: 

ONR7a = High Nutrients

PSW = 2x Pasteurized

RSS = Red Sea Salt



Figure 3: Differential abundance analysis identifies microbial markers for oil-contaminated microcosms.
Figure 3a High nutrients Package microbiomeMarker run_test_two_groups

         feature enrich_group ef_diff_mean      pvalue padj

marker1     ASV2          CRD 313446.938 0.004995005 0.010822

marker2     ASV3          CRD 13017528.688 0.000999001 0.002405

marker3     ASV4          CRD 45093952.250 0.002997003 0.006835

marker4     ASV5          CRD 540669.062 0.001998002 0.004638

marker5     ASV6          CRD 1489720.438 0.000999001 0.002405

marker6     ASV7          CRD 2150308.375 0.007992008 0.015741

marker7     ASV8          CRD 139642.625 0.007992008 0.015741

marker8    ASV10          CRD 2342310.250 0.016983017 0.031095

marker9    ASV15          CRD 139745.250 0.007992008 0.015741

marker10   ASV16        UNMND -191754.500 0.000999001 0.002405

marker11   ASV29        UNMND -5976.500 0.000999001 0.002405

marker12   ASV30          CRD 95877.250 0.007992008 0.015741

marker13   ASV36          CRD 97629.375 0.006993007 0.014903

marker14   ASV42          CRD 178828.375 0.016983017 0.031095

marker15   ASV46        UNMND -30104.875 0.000999001 0.002405

marker16   ASV49        UNMND -23612.750 0.000999001 0.002405

marker17   ASV51        UNMND -606.625 0.000999001 0.002405

marker18   ASV53          CRD 46467.438 0.025974026 0.045021

marker19   ASV55          CRD 71231.688 0.004995005 0.010822

marker20   ASV59          CRD 1719521.000 0.008991009 0.017445

marker21   ASV63        UNMND -15718.750 0.000999001 0.002405

marker22   ASV66          CRD 1566410.812 0.007992008 0.015741

marker23   ASV73        UNMND -6407.500 0.000999001 0.002405

marker24   ASV75          CRD 770.875 0.026973027 0.045538

marker25   ASV80        UNMND -1744.625 0.000999001 0.002405

marker26   ASV84          CRD 34993.500 0.024975025 0.044476

marker27   ASV85        UNMND -1678.875 0.000999001 0.002405

marker28   ASV87        UNMND -4014.875 0.000999001 0.002405

marker29   ASV90        UNMND -1374.375 0.000999001 0.002405

marker30   ASV94        UNMND -2741.875 0.000999001 0.002405

marker31   ASV96        UNMND -17086.125 0.000999001 0.002405

marker32  ASV100          CRD 12479.875 0.000999001 0.002405

marker33  ASV101          CRD 76095.500 0.003996004 0.008956

marker34  ASV107        UNMND -734.250 0.000999001 0.002405

marker35  ASV109          CRD 445262.688 0.001998002 0.004638

marker36  ASV110          CRD 1871.438 0.026973027 0.045538

marker37  ASV112          CRD 51010.688 0.025974026 0.045021

marker38  ASV118        UNMND -915.250 0.000999001 0.002405

marker39  ASV130        UNMND -4144.125 0.000999001 0.002405

marker40  ASV133          CRD 446078.375 0.000999001 0.002405

marker41  ASV134          CRD 973326.688 0.010989011 0.020703

marker42  ASV138        UNMND -699.625 0.000999001 0.002405

marker43  ASV144        UNMND -1662.000 0.000999001 0.002405

marker44  ASV148          CRD 209242.312 0.024975025 0.044476

marker45  ASV151        UNMND -2032.250 0.000999001 0.002405

marker46  ASV155        UNMND -1033.500 0.000999001 0.002405

marker47  ASV163        UNMND -604.500 0.000999001 0.002405

marker48  ASV172        UNMND -919.500 0.000999001 0.002405

marker49  ASV174        UNMND -2588.000 0.000999001 0.002405

marker50  ASV175        UNMND -843.625 0.000999001 0.002405

marker51  ASV179        UNMND -2223.625 0.000999001 0.002405

marker52  ASV180        UNMND -184.875 0.000999001 0.002405

marker53  ASV181        UNMND -1656.500 0.000999001 0.002405

marker54  ASV188        UNMND -1418.750 0.000999001 0.002405

marker55  ASV189        UNMND -847.125 0.000999001 0.002405

marker56  ASV191        UNMND -1092.875 0.000999001 0.002405

marker57  ASV196        UNMND -1863.375 0.000999001 0.002405

marker58  ASV197        UNMND -660.875 0.000999001 0.002405

marker59  ASV205        UNMND -4666.750 0.000999001 0.002405

marker60  ASV206        UNMND -2177.000 0.000999001 0.002405

marker61  ASV214        UNMND -1931.875 0.000999001 0.002405

marker62  ASV267        UNMND -587.250 0.000999001 0.002405

marker63  ASV274        UNMND -501.000 0.000999001 0.002405

marker64  ASV277        UNMND -1183.125 0.000999001 0.002405

marker65  ASV280        UNMND -557.500 0.000999001 0.002405

marker66  ASV298          CRD 8611.875 0.010989011 0.020703

marker67  ASV325        UNMND -911.375 0.000999001 0.002405

marker68  ASV338        UNMND -102.875 0.000999001 0.002405

marker69  ASV339        UNMND -466.125 0.000999001 0.002405

marker70  ASV342        UNMND -1104.375 0.000999001 0.002405

marker71  ASV368        UNMND -343.750 0.000999001 0.002405

marker72  ASV375        UNMND -799.500 0.000999001 0.002405

marker73  ASV379        UNMND -702.750 0.000999001 0.002405

marker74  ASV397        UNMND -785.500 0.000999001 0.002405

marker75  ASV405        UNMND -346.500 0.000999001 0.002405

marker76  ASV415        UNMND -649.250 0.000999001 0.002405

marker77  ASV422        UNMND -319.250 0.000999001 0.002405

Note:

CRD = Crude oil Amended 

UNMD = Unamended



Figure 3: Differential abundance analysis identifies microbial markers for oil-contaminated microcosms.
Figure 3b Ambient nutrients Package: microbiomeMarker run_two_test_groups

         feature enrich_group ef_diff_mean      pvalue padj

marker1     ASV7          CRD 179481.8750 0.001998002 0.00927

marker2    ASV10          CRD 44883.9722 0.000999001 0.005038

marker3    ASV14        UNMND -13632.2639 0.000999001 0.005038

marker4    ASV16        UNMND -5549.7778 0.000999001 0.005038

marker5    ASV27          CRD 21561.5000 0.008991009 0.032592

marker6    ASV29        UNMND -15939.2222 0.000999001 0.005038

marker7    ASV30          CRD 10120.2500 0.001998002 0.00927

marker8    ASV31          CRD 20455.2500 0.004995005 0.01998

marker9    ASV32        UNMND -139157.9514 0.000999001 0.005038

marker10   ASV54        UNMND -7637.8889 0.000999001 0.005038

marker11   ASV58          CRD 10158.9375 0.004995005 0.01998

marker12   ASV60        UNMND -2761.7778 0.000999001 0.005038

marker13   ASV61        UNMND -6676.7778 0.000999001 0.005038

marker14   ASV63        UNMND -4276.4167 0.000999001 0.005038

marker15   ASV67        UNMND -50718.5903 0.000999001 0.005038

marker16   ASV74          CRD 22560.5625 0.002997003 0.012876

marker17   ASV78        UNMND -5897.3333 0.000999001 0.005038

marker18   ASV80        UNMND -3618.6667 0.000999001 0.005038

marker19   ASV86        UNMND -13608.7778 0.000999001 0.005038

marker20  ASV118        UNMND -1477.0000 0.000999001 0.005038

marker21  ASV144        UNMND -1269.1111 0.000999001 0.005038

marker22  ASV149        UNMND -1112.4444 0.000999001 0.005038

marker23  ASV152        UNMND -877.5556 0.000999001 0.005038

marker24  ASV159          CRD 4871.8125 0.002997003 0.012876

marker25  ASV180        UNMND -2046.8889 0.000999001 0.005038

marker26  ASV184        UNMND -15123.8889 0.000999001 0.005038

marker27  ASV193        UNMND -109.2222 0.000999001 0.005038

marker28  ASV197        UNMND -3669.0000 0.000999001 0.005038

marker29  ASV199        UNMND -4678.1111 0.000999001 0.005038

marker30  ASV254        UNMND -1289.3333 0.000999001 0.005038

marker31  ASV301          CRD 328.4375 0.007992008 0.029905

marker32  ASV380          CRD 251.1875 0.006993007 0.027039

marker33  ASV390          CRD 347.1875 0.011988012 0.042139

Note:

CRD = Crude oil Amended 

UNMD = Unamended



Figure 3: Differential abundance analysis identifies microbial markers for oil-contaminated microcosms.
Figure 3c Low Nutrienets Package: microbiomeMarker run_two_test_groups

         feature enrich_group  ef_diff_mean      pvalue        padj

marker1     ASV4        UNMND -13165.56944 0.014985015 0.039817

marker2     ASV6          CRD 16901.94444 0.004995005 0.015484

marker3     ASV7          CRD 24380.8125 0.003996004 0.013039

marker4     ASV9        UNMND -424304.0625 0.010989011 0.030969

marker5    ASV11          CRD 28508 0.005994006 0.018276

marker6    ASV18          CRD 4319.34722 0.008991009 0.02613

marker7    ASV20        UNMND -61035.90972 0.000999001 0.003953

marker8    ASV28          CRD 39612.75 0.004995005 0.015484

marker9    ASV29        UNMND -34601.29167 0.000999001 0.003953

marker10   ASV30          CRD 23245.375 0.001998002 0.007146

marker11   ASV35        UNMND -3023.83333 0.000999001 0.003953

marker12   ASV38          CRD 6972.5 0.000999001 0.003953

marker13   ASV45        UNMND -17442.85417 0.000999001 0.003953

marker14   ASV47          CRD 10837.125 0.008991009 0.02613

marker15   ASV49        UNMND -17070.40278 0.000999001 0.003953

marker16   ASV53          CRD 3029.5625 0.014985015 0.039817

marker17   ASV60        UNMND -28059.55556 0.000999001 0.003953

marker18   ASV63        UNMND -5790.13889 0.001998002 0.007146

marker19   ASV69        UNMND -94086.33333 0.000999001 0.003953

marker20   ASV75        UNMND -43567.33333 0.000999001 0.003953

marker21   ASV80        UNMND -11681.66667 0.000999001 0.003953

marker22   ASV85        UNMND -6155.77778 0.000999001 0.003953

marker23   ASV86        UNMND -2905.55556 0.000999001 0.003953

marker24   ASV87        UNMND -6773.04167 0.000999001 0.003953

marker25   ASV89        UNMND -39979.66667 0.000999001 0.003953

marker26   ASV90        UNMND -8691.16667 0.001998002 0.007146

marker27   ASV93          CRD 471.25 0.001998002 0.007146

marker28   ASV97          CRD 82.5 0.014985015 0.039817

marker29  ASV101          CRD 972.25 0.004995005 0.015484

marker30  ASV102        UNMND -19551.80556 0.003996004 0.013039

marker31  ASV117        UNMND -19717.48611 0.000999001 0.003953

marker32  ASV128          CRD 2575.8125 0.003996004 0.013039

marker33  ASV129        UNMND -3641.44444 0.000999001 0.003953

marker34  ASV138        UNMND -1834.11111 0.000999001 0.003953

marker35  ASV144        UNMND -4742.77778 0.000999001 0.003953

marker36  ASV151          CRD 803.5 0.002997003 0.010517

marker37  ASV169          CRD 468.03472 0.00999001 0.028586

marker38  ASV170          CRD 183.125 0.000999001 0.003953

marker39  ASV175        UNMND -1200.33333 0.000999001 0.003953

marker40  ASV176        UNMND -13281.33333 0.000999001 0.003953

marker41  ASV177        UNMND -1298.11111 0.000999001 0.003953

marker42  ASV179        UNMND -2371 0.000999001 0.003953

marker43  ASV189        UNMND -5506 0.000999001 0.003953

marker44  ASV193        UNMND -951.88889 0.000999001 0.003953

marker45  ASV199        UNMND -396.55556 0.000999001 0.003953

marker46  ASV203          CRD 1027.5625 0.011988012 0.03328

marker47  ASV204        UNMND -1438.11111 0.000999001 0.003953

marker48  ASV211          CRD 103 0.001998002 0.007146

marker49  ASV212        UNMND -7523 0.000999001 0.003953

marker50  ASV230          CRD 744.0625 0.000999001 0.003953

marker51  ASV237        UNMND -5058.55556 0.000999001 0.003953

marker52  ASV242        UNMND -1327.77778 0.000999001 0.003953

marker53  ASV246          CRD 46.0625 0.008991009 0.02613

marker54  ASV253          CRD 913 0.003996004 0.013039

marker55  ASV273        UNMND -4362.66667 0.000999001 0.003953

marker56  ASV281        UNMND -4413.99306 0.000999001 0.003953

marker57  ASV286        UNMND -2679.55556 0.000999001 0.003953

marker58  ASV309        UNMND -1165 0.000999001 0.003953

marker59  ASV310        UNMND -1333.44444 0.000999001 0.003953

marker60  ASV316        UNMND -2228.11111 0.000999001 0.003953

marker61  ASV343          CRD 101.625 0.000999001 0.003953

marker62  ASV353        UNMND -1169 0.000999001 0.003953

marker63  ASV368        UNMND -621.44444 0.000999001 0.003953

marker64  ASV374        UNMND -577.88889 0.000999001 0.003953

marker65  ASV376        UNMND -673.77778 0.000999001 0.003953

marker66  ASV380          CRD 107 0.000999001 0.003953

marker67  ASV394        UNMND -1275.22222 0.000999001 0.003953

marker68  ASV406        UNMND -56.33333 0.000999001 0.003953

marker69  ASV438        UNMND -1311.44444 0.000999001 0.003953

marker70  ASV463        UNMND -383.88889 0.000999001 0.003953

Note:

CRD = Crude oil Amended 

UNMD = Unamended



Figure 4. Microbial trophic strategies revealed through inferred community-weighted changes in genomic traits driven by nutrient supply in the presence of 
crude oil.
Figure4a Coding DNA sequences

Media .y. group1 group2 p p.adj p.format p.signif method

ONR7a ncds.mean 5weeks 10weeks 0.0173160173160173 0.14 0.0173 * Wilcoxon

ONR7a ncds.mean 5weeks 15weeks 0.00865800865800866 0.078 0.0087 ** Wilcoxon

ONR7a ncds.mean 10weeks 15weeks 0.547619047619048 1 0.5476 ns Wilcoxon

PSW ncds.mean 5weeks 10weeks 1 1 1 ns Wilcoxon

PSW ncds.mean 5weeks 15weeks 0.536796536796537 1 0.5368 ns Wilcoxon

PSW ncds.mean 10weeks 15weeks 0.420634920634921 1 0.4206 ns Wilcoxon

RSS ncds.mean 5weeks 10weeks 0.0173160173160173 0.14 0.0173 * Wilcoxon

RSS ncds.mean 5weeks 15weeks 0.0173160173160173 0.14 0.0173 * Wilcoxon

RSS ncds.mean 10weeks 15weeks 0.841269841269841 1 0.8413 ns Wilcoxon

Figure 4b Community mean genome size

Media .y. group1 group2 p p.adj p.format p.signif method

ONR7a genome_size.mean 5weeks 10weeks 0.0822510822510823 0.58 0.0823 ns Wilcoxon

ONR7a genome_size.mean 5weeks 15weeks 0.0822510822510823 0.58 0.0823 ns Wilcoxon

ONR7a genome_size.mean 10weeks 15weeks 1 1 1 ns Wilcoxon

PSW genome_size.mean 5weeks 10weeks 0.662337662337662 1 0.6623 ns Wilcoxon

PSW genome_size.mean 5weeks 15weeks 0.662337662337662 1 0.6623 ns Wilcoxon

PSW genome_size.mean 10weeks 15weeks 1 1 1 ns Wilcoxon

RSS genome_size.mean 5weeks 10weeks 0.00865800865800866 0.078 0.0087 ** Wilcoxon

RSS genome_size.mean 5weeks 15weeks 0.0173160173160173 0.14 0.0173 * Wilcoxon

RSS genome_size.mean 10weeks 15weeks 0.841269841269841 1 0.8413 ns Wilcoxon

Figure 4c Commnubity mean GC content

Media .y. group1 group2 p p.adj p.format p.signif method

ONR7a GC.mean 5weeks 10weeks 0.0173160173160173 0.14 0.0173 * Wilcoxon

ONR7a GC.mean 5weeks 15weeks 0.00432900432900433 0.039 0.0043 ** Wilcoxon

ONR7a GC.mean 10weeks 15weeks 0.547619047619048 1 0.5476 ns Wilcoxon

PSW GC.mean 5weeks 10weeks 0.0822510822510823 0.49 0.0823 ns Wilcoxon

PSW GC.mean 5weeks 15weeks 0.0303030303030303 0.21 0.0303 * Wilcoxon

PSW GC.mean 10weeks 15weeks 0.30952380952381 1 0.3095 ns Wilcoxon

RSS GC.mean 5weeks 10weeks 0.662337662337662 1 0.6623 ns Wilcoxon

RSS GC.mean 5weeks 15weeks 0.246753246753247 1 0.2468 ns Wilcoxon

RSS GC.mean 10weeks 15weeks 0.547619047619048 1 0.5476 ns Wilcoxon

NOTE: 

ONR7a = High 
Nutrients

PSW = 2x 
Pasteurized

RSS = Red Sea Salt


