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523  Dissimilatory Sulfate Reduction Gene Composition Explains Variance in Methane Fluxes

524 In addition to the Fe-S linkages described above, dissimilatory SO4~ reduction gene
525  composition was related to production of CHa. Dissimilatory SO4> reduction gene composition
526  was significantly correlated with CH4 fluxes (Figures 5C and 7). At the start of the experiment
527  (week zero), the composition of dissimilatory SO+~ reduction genes had a stronger relationship
528  with CHa fluxes than either CHa4 oxidation or methanogenesis functional genes (Figure 7,
529  Appendix S1: Table A2). At the end of the experiment, dissimilatory SO4> reduction still
530 explained a greater percentage of variance in CHa fluxes than methanogenesis, but less than CHa
531  oxidation (Figure 7, Appendix S1: Table A2). The CHa4 oxidation gene composition increased in
532  importance from week zero to week eight, but no treatment impacts on CHa oxidation gene
533  composition were observed (Appendix S1: Table Al). In general, CH4 fluxes decreased over the
534  course of the experiment (Figure 4), likely explaining the decrease in the strength of the
535  relationship between CHas fluxes and methanogenesis gene composition from week zero to week
536  eight (Figure 7, Appendix S1: Table A2). The relationship between CHa fluxes and dissimilatory
537  SO4* reduction genes mirrored that of methanogen gene composition, dropping from week zero
538  to week eight, but was higher for dissimilatory SO4+* reduction at both timepoints. This caused us
539  to question whether the relationship between methanogens and SRM was mutualistic, competitive,
540  or covarying with hydrologic conditions.

541 Our compositional approach showed that variation in dissimilatory SO4~ reduction gene
542  composition corresponded with variance in CHs fluxes but does not reveal linear relationships
543  between gene abundance and CHa fluxes. Therefore, relationships between dissimilatory SO
544  reduction and CHa fluxes could be positive (increased gene abundance with increased CHa4 fluxes)

545  or negative (increased gene abundance with decreased CHa fluxes, or vice-versa). While Fe
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546  reduction gene composition was not strongly related to CHa fluxes, it was correlated with SO4
547  reduction gene composition (Appendix S1; Tables A3 and A4). Iron reduction is known to inhibit
548  methanogenesis through substrate competition (acetate and hydrogen), both between separate
549  groups of FeRM and methanogens capable of Fe reduction (67, 68). Ferric iron compounds have
550  also been shown to directly inhibit methanogenesis (68). The interactions among dissimilatory
551  SO4* reduction, Fe reduction, and methanogenesis are complex and may structure ecosystem-level
552  transformations of S, Fe, and C.

553 Explanations for both positive and negative relationships between SO4?- and Fe reduction
554 genes and CHa fluxes are possible. Dissimilatory SO4* reduction, Fe reduction, and
555  methanogenesis are all generally considered anaerobic metabolisms (66, 69). Therefore, the
556  reducing or oxidizing environment (e.g., wet vs. dry conditions) could have impacted all three
557 metabolisms similarly, resulting in the observed correlations. Alternatively, the correlation
558  between dissimilatory SO4* reduction and CHa fluxes could be the result of competition between
559  microbial taxa. Since Fe reduction and dissimilatory SO4> reduction are more thermodynamically
560  favorable than methanogenesis (in standard conditions) (21), it is conceivable that when FeRM
561 and SRM are abundant (because Fe(IIT) and SO4> are available), these microbial communities
562  outcompete the less abundant methanogens, resulting in a negative correlation. Similarly,
563  methanogenic archaea may switch from methanogenesis to Fe reduction when resources allow
564  (70), and the presence of Fe reduction and methanogenic functional genes in three metagenome
565  bms indicates genetic potential for this switch, but none of the bins were assigned to methanogenic
566  lineages (Figure 8). The specific resources that methanogens and SRM compete for are acetate and
567  hydrogen (71-73). Methylotrophic methanogens avoid competition with SRM by consuming

568  methyl compounds that are not consumed by SRM (74, 75). In a recent study, Bueno de Mesquita
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569  and colleagues incubated TOWeR soils with artificial seawater, with and without SO4*, but found
570  no increase in methyl-reducing methanogens, indicating that avoiding competition with SRM
571  during a pulse of SO4> availability was not a widely adopted strategy by the TOWeR methanogen
572 community (76). A shift in methanogen community composition may require more than 12 weeks
573  todevelop, and similarly in our eight-week experiment, slow growing methanogens may have been
574  unable to adapt to changing hydrologic conditions to create a significant shift in methanogen
575  functional gene abundance. In addition to substrate competition, SO4* reduction may directly
576  inhibit methanogenesis through the production of sulfide, but some methanogens can tolerate high
577  sulfide concentrations (77-79). Given that both dissimilatory SO4> reduction and methanogenesis
578  functional genes decreased in their ability to explain variance in CHs fluxes from start to end of
579  the experiment (Figure 7), competition or inhibition between the two functional groups is not well
580 supported by our data. Instead, mutualism may explain the concomitant shifts in variance
581  explained in CHs fluxes, and the strong relationship between dissimilatory SO4> reduction and
582  CHa fluxes (Figures 5C, 7). A known mutualism between SRM and methanogens exists, in which
583  methanogens consume H>S produced by SRM, and thereby maintain the required pH for both
584  SO4* reduction and methanogenesis to proceed (80). Relationships between SRM and
585  methanogens vary between environments and experimental setups and seem especially tied to C
586  substrate and sulfide concentrations. Our functional gene analysis based on metagenomic
587  sequencing and in situ CHa fluxes supports a mutualistic, or environmentally co-varying
588  relationship between SRM and methanogens. To consistently predict freshwater wetland CHa
589  emissions under future SWISLR, experiments that isolate the impact of SO4> on CH4 emissions
590  (like Bueno de Mesquita et al., 2024), will need to be replicated in a range of freshwater wetland

591  soils.
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592

593 CONCLUSION

594 An oversimplified view of biogeochemistry might describe the biogeochemical cycles of
595 C, N, Fe, and S in isolation, with transformations structured in communities according to
596  thermodynamic favorability (26, 81). But it is increasingly clear that biogeochemical cycles are
597  intertwined, and a “microbial energy economy” that relies on resource availability and biotic and
598  abiotic interactions is closer to reality than a hierarchically structured thermodynamic ladder (19,
599  81). The specific biotic and abiotic context in which communities are found will likely determine
600  which linkages between cycles are relevant. In the wetland soil mesocosm study presented here,
601  Fe-rich soils and seasonal saltwater intrusion importing SO4> make Fe and S linkages with C and
602 N metabolism particularly relevant. Considering linked biogeochemical cycles, and the historical
603  context-dependence of an ecosystem will help improve predictions of the future impacts of

604  SWISLR on coastal biogeochemistry.
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829  Figure 1. Conceptual diagram depicting relative ranges of redox potentials associated with
830  predicted microbial processes. On the left side of the diagram, indicator for reduction in soils
831  (IRIS) tubes are used to measure soil redox status, where iron oxide paint in orange represents
832  oxidized (Fe(Ill)) conditions, and white represents reduced (Fe(II)) conditions.
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836  Figure 2. Field site sampling and experimental design of wetland mesocosm experiment. Wetland

mesocosms sourced from the Timberlake Observatory for Wetland Restoration field site (image

837

838  modified from Schoepfer et al., 2014), with hydrologic histories for present study (dry, interim,
839  wet) labeled with circles (A). Numbered white dots on the map indicate the sampling locations
840  from Schoepfer et al, 2014, and the determination of salt and freshwater conditions during
841  sampling m 2012 (15). The schematic on the right shows each replicate of the mesocosm

842  experiment, with grey circles representing mesocosms sampled for pre-experiment metagenomics

843  (n = 8), and grey stars representing mesocosms sampled for post-experiment metagenomics (n =

844  16).
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846

847  Figure 3. Percent paint removed from IRIS tubes at start (week 0) and finish (week 8) of
848  experimental incubation. More reducing conditions correspond to a higher percent of paint
849  removed from IRIS tubes (“IRIS percent”). Individual data points from IRIS tubes are plotted as
850  points; symbol color represents hydrologic treatment, open points = no plant, and closed points =
851  plant. The boxplot is a visual representation the following summary statistics: the median, the 25®
852  and 75™ percentiles, and the whiskers which represent 1.5 x the interquartile range. Asterisks and
853  brackets represent significance levels of pairwise comparisons using the Dwass-Steel-Critchlow-
854  Fligner procedure: ****: p <0.0001, **: p <0.01, *: p <0.05, no asterisk: nonsignificant. Figure
855  modified from Bledsoe et al., 2023 (49).
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Figure 4. Greenhouse gas fluxes measured under different hydrologic conditions over time. Fluxes
are in milligram of greenhouse gas per square meter per hour. Color represents hydrologic
treatment (brown = dry, light blue = interim, dark blue = wet). Individual fluxes are plotted, and
fill represents plant presence/absence: open point = no plant, filled point = plant. Boxplots
summarize median, first and third quartiles, and two whiskers extending |<| 1.5 * interquartile
range. Asterisks and brackets represent significance levels of pairwise comparisons using the
Dwass-Steel-Critchlow-Fligner procedure: ****: » <0.0001, **: p <0.01, *: p <0.05, no asterisk:

nonsignificant. An extreme outlier of 248 mg CH4 m? h!, measured in a wet treatment with no
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867  plants on July 11™ was used in statistical calculations but not displayed in the plot to improve

868  visualization of differences across treatments.

869
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Figure 5. Ordination of sulfur functional gene modules. Ordinations are based on principal
coordinates analysis (PCoA), depicting community composition of the sulfur functional gene
modules Sulfate-Sulfur Assimilation (M00616) (A), Assimilatory Sulfate Reduction (M00176)
(B), Dissimilatory Sulfate Reduction (M00596) (C), and Thiosulfate Oxidation by SOX Complex
(M00595) (D). Percent variance explained by each axis is listed in parentheses. Colors refer to
hydrologic treatments, where black = baseline, brown = dry, dark blue = wet. Shapes refer to
hydrologic history of the sample, where square = dry, circle = wet. The shape fill represents plant
treatment, where ‘x’ through symbol = baseline, open symbol = no plant, closed symbol = plant.
Baseline samples were collected before the start of hydrologic and plant treatments and treatment
samples were collected after eight weeks. Vectors represent significant (p < 0.05) correlation
between greenhouse gas trends or soil redox status (as measured by percent paint removed from

IRIS tubes) and functional gene composition, scaled by magnitude of correlation (using envfit).
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887  Figure 6. Ordination of iron reduction and sulfur reduction genes. Ordinations are based on
888  principal coordinates analysis (PCoA), depicting community composition of the functional gene
889  modules: Fe reduction genes identified by FeGenie at Week 0 and Week 8 of the 8-week
890  experiment (A), Fe reduction genes identified by FeGenie at end of 8-week experiment (B), sulfate
891  reduction genes (both assimilatory and dissimilatory) at Week 0 and Week 8 of 8-week experiment
892  (C), and sulfate reduction genes (both assimilatory and dissimilatory) at end of 8-week experiment
893 (D). Percent variance explained by each axis is listed in parentheses. Colors refer to hydrologic
894  treatments, where black = baseline, brown = dry, dark blue = wet. Shapes refer to hydrologic
895  history of the sample, where square = dry, circle = wet. The shape fill represents plant treatment,
896  where ‘x” through symbol = baseline, open symbol = no plant, closed symbol = plant. Baseline
897  samples were collected before the start of hydrologic and plant treatments and treatment samples

898  were collected after eight weeks. Vectors represent significant (p < 0.05) correlation between
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899  greenhouse gas trends or soil physicochemical parameters, and functional gene composition,

900  scaled by magnitude of correlation (using envfit).
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902  Figure 7
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903
904  Figure 7. Methane flux as a function of functional gene composition. The KEGG modules

905 analyzed were M00596 (Dissimilatory Sulfate Reduction), M00174 (Methane Oxidation), and
906  MO00617 (Methanogen). Envfit was used to assess relationships between methane flux and the
907  principal coordinate analysis (PCoA) of respective Kyoto Encyclopedia of Genes and Genomes
908 (KEGG) modules and include pre- (“Week 0”) and post-experiment (“Week 8”’) samples. Asterisks
909  on envfit represent significance thresholds: ** = p < 0.01, no label = p > 0.05. In the distance-
910  Dbased partial least squares regression (DBPLSR), week 0 and week 8 relationships were analyzed
911  separately. There are no p-values or significance levels for DBPLSR. Color represents the R’ for

912  either envfit or DBPLSR (adjusted R?, two component model for DBPLSR).
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Figure 8. Heatmap of functional genes found in metagenome bins. Symbols next to bin taxonomy

show the environment the bin was sourced from: colors refer to hydrologic treatments (brown =

dry, dark blue = wet), shapes refer to hydrologic history (square = dry, circle = wet), and the shape

fill represents plant treatment (open symbol = no plant, closed symbol = plant). Heatmap colors

indicate the number of gene copies found in a metagenome bin. The dendrogram on the left side

1s calculated based on the similarity of the gene counts in the functional modules listed on the

bottom of the heatmap. The functional gene modules are based on KEGG Dissimilatory Sulfate

Reduction (M00596), TIGRFAMS mtrBC (TIGR03509, TIGR03507), KEGG Methane Oxidation

(M00174), and KEGG Methanogen (M00617). The complete set of genes in each module was

queried, but only genes with at least one hit in one bin are included in the heatmap.
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Table 1. Summary of differences in community functional gene composition. Permutational

multivariate analysis of variance (PERMANOVA) was used to compare treatment differences in

key functional categories, and differences in composition (p < 0.05) are marked with an asterisk.
Kyoto Encyclopedia of Genes and Genomes (KEGG) numbers are listed in parentheses for KEGG
Modules. Iron genes were annotated using FeGenie and TIGRFAMS.
Gene Module Plant History Treatment
Sulfate-Sulfur Assimilation (KEGG M00616) *
Assimilatory Sulfate Reduction (KEGG M00176) *
Dissimilatory Sulfate Reduction (KEGG M00596) *
Sulfate Reduction (combined assimilatory and dissimilatory) * *
Thiosulfate Oxidation by SOX Complex (KEGG M00595) *
Fe Genes (FeGenie) *
Fe Reduction (FeGenie) *
Fe Reduction (TIGRFAMS mtrBC) * *

Dissimilatory Nitrate Reduction to Ammonium (DNRA)
(KEGG M00530)

Methane Oxidation (KEGG M00174)
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Table A1. Summary of PERMANOVA comparing microbial community composition due to

main effects (plant, hydrologic history, hydrologic treatment) and interaction between plant x

history and plant x treatment.

Gene Module Main Effect DF  SumSq R? F p
Plant 2 0.006 0.066 0.891 0.527

Sulfate-Sulfur History 1 0.005 0.061 1.654 0.153
Assimilation Treatment 1 0.013 0.144 3.917 0.008
(KEGG M00616) Plant » History 2 0.008 0.090 1.228 0.276
Plant x Treatment 1 0004 0.051 1.389 0.222

Plant 2 0.006 0.066 0.872 0.514

Assimilatory Sulfate  History 1 0004 0.046 1.221 0.288
Reduction Treatment 1 0.015 0.156 4.111 0.013
(KEGG M00176) Plant » History 2 0.009 0.091 1.193 0.307
Plant x Treatment 1 0003 0.031 0.817 0.497

Plant 2 0.012 0.113 1.859 0.132

Dissimilatory Sulfate ~ History 1 0.032 0.316  10.397 3e4
Reduction Treatment 1 0.003 0.029 0.947 0.388
(KEGG M00596) Plant » History 2 0.005 0.046 0.755 0.577
Plant x Treatment 1 0.001 0.010 03171 0.784

Plant 2 0.007 0.060 0.786 0.619

Sulfate Reduction History 1 0012 0.108 2.830 0.033
(combined assimilatory Treatment 1 0.013 0.111 2.906 0.026
and dissimilatory) Plant » History 2 0.009 0.077 1.016 0.418
Plant x Treatment 1 0004 0.034 0.879 0.476

Plant 2 0.004 0.045 0.608 0.637

Thiosulfate Oxidation  History 1 0.022 0.243 6.547 0.009
by SOX Complex Treatment 1 0.007 0.078 2.095 0.135
(KEGG M00595) Plant » History 2 0.002 0.017 0.234 0.939
Plant x Treatment 1 0002 0.024 0.656 0.501

Plant 2 0.001 0.028 0.315 0.880

History 1 0.006 0.185 4.173 0.031

Efe(é?;f:) Treatment 1 0.001 0.044 0.994 0.354
Plant x History 2 0.001 0.028 0.318 0.872

Plant x Treatment 1 2.0le4 0.006 0.139 0.909

_ Plant 2 0.157 0.094 1.189 0.280
Ef;({;i‘i‘g)“‘m History 1 0221 0.132 3.358 0.004
Treatment 1 0010 0.060 1.513 0.161
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Plant x History 2 0102 0.061 0.772 0.700

Plant x Treatment 1 0038 0.023 0.580 0.787

Plant 2 0.032 0.335 9.967 0.002

_ History 1 0.004 0.037 2.187 0.162
f;ég‘mg mupc)  Treatment 1 0.031 0319  19.012 6.9¢-4
Plant x History 2 0.003 0.036 1.058 0.367

Plant x Treatment 1 4.66e-4 0.005 0.288 0.598

Plant 2 0014 0.115 1282 0.270

Dissimilatory Nitrate  pistory 1 0004 0.035 0.773 0.529
ifi‘:liﬁ;:’ (DNRa)  Treatment 1 0.006 0.049 1.090 0.355
(KEGG M00530) Plant x History 2 0.009 0.079 0.881 0.518
Plant x Treatment 1 0.001 0.007 0.156 0.951

Plant 2 0171 0.085 0.878 0.542

o History 1 0051 0.025 0.518 0.704
?g?g?ﬁ;ﬁgm Treatment 1 0023 0.012 0.240 0.888
Plant x History 2 0129 0.064 0.663 0.701

Plant x Treatment 1 0.083 0.041 0.851 0.490

955  Notes: Bold text indicates significant differences (p <0.05).

956  Abbreviations: PERMANOVA: permutational multivariate analysis of variance, DF: degrees of

957  freedom, KEGG: Kyoto Encyclopedia of Genes and Genomes, SumSq: sum of squares.

958
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959  Table A2. Summary of distance-based partial least squares regression representing percent of
960  variance in greenhouse gas fluxes explained by the first two components of models derived from

961  functional gene composition.

n
GHG ~ Gene module Timepoint components  Statistic Compl Comp2
total
R? 0.60 0.77
. . adjusted R? 0.53 0.68
CHs ~ Dissimilatory Sulfate Reduction Start 7 gvar 6713 36.25
crit 5.12 3.93
R? 0.46 0.62
CHL ~ Dissimil Sulfate Reducti Finish L5 adjusted R? 0.42 0.56
H4 ~Dissimilatory ate Reduction 1mis. gvar 53.15 3541
crit 0.28 0.23
R2 0.44 0.64
L adjusted R? 0.35 0.50
CH4~ Methane Oxidation Start 7 gvar 76.22 36,27
crit 7.16 6.28
R2 0.63 0.77
adjusted R2 0.61 0.73
CH4~ Methane Oxidati Finish 15 7
Ha~Methane Oxidation s gvar 2028 8480
crit 0.19 0.14
7
R 0.52 0.74
adjusted R2 0.44 0.63
CH,4 ~ Methanogenesis Start 7
gvar 26.04 62.04
crit 6.10 4.56
2
R 0.19 0.42
adjusted R* 0.13 0.33
CH,4 ~ Methanogenesis Finish 15
gvar 35.78 58.00
crit 0.43 035

962  Notes: The total number of components in each model (n components total) is equal to sample size
963  minus one, similar to degrees of freedom. Functional gene distance matrices are based on the Bray-
964  Curtis dissimilarities of gene relative abundances within respective KEGG modules (see main text

965  for KEGG module numbers).
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Abbreviations: GHG: greenhouse gas, comp: component, gvar: total weighted geometric

variability, crit: generalized cross validation critical value.
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970  Table A3. Mantel test for correlation among paired Bray-Curtis distance matrices of functional
971  gene modules. The Mantel correlation (r) 1s based on Pearson’s product-moment correlation. Bold

972  text indicates significant correlations (p < 0.05).

X Distance Matrix Y Distance Matrix Mantel correlation r P
Fe Reduction zg:si_nI]{iTil(l)cmi d 0.249
(FeGenie) Ssimuatoty 0.064
Dissimilatory)
Fe Reduction Assimilatory SO4* 0.222 0.008
(FeGenie) Reduction
Fe Reduction Dissimilatory SO4*
(FeGenie) Reduction 0.313 0.006
Denitrification Thiosulfate Oxidation 0.117 0.170
by SOX Complex
Thiosulfate
DNRA Oxidation by SOX 0-196 4.990e-2
Complex

973  Abbreviations. SOX: thiosulfate oxidizing multienzyme complex, DNRA: dissimilatory nitrate

974  reduction to ammonium.

975
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976  Table A4. Hydrology-specific Mantel test for correlation among paired Bray-Curtis distance
977  matrices of functional gene modules. The Mantel correlation () 1s based on Pearson’s product-
978  moment correlation. Distance matrices were subset according to wet history, dry history, wet
979  treatment, and dry treatment. Mantel tests were then performed on sulfate reduction and iron
980 reduction distance matrices in each respective hydrologic condition, e.g., wet history. Bold text

981 indicates significant correlations (p <0.05).

X Distance Y Distance : : Wet Dry
Matrix Matrix Wet History ~ Dry History Treatment Treatment
Sulfate Iron r=0.148, r=10.010, r=10.360, r=-0.166,
Reduction Reduction p=0.214 p=0.446 p=0.010 p=0.728
982
983
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09

984  Table AS. Summary of metagenome bins. Binning was performed using the IMG pipeline (MetaBAT, CheckM, GTDB, GTDB-tk).

985  Bins are accessible at https://img.jgi.doe.cov/, under the Bin ID.

986

Bin ID

History Treatment

Plant
Presence/
Absence

Bin

Quality

GTDBTK Lineage

Bin
Completeness

Bin
Contamination

Total
Bases

Gene
Count

3300036865_5

3300036991 _3

3300036991 4

3300036870_7

3300036873_3

3300036867_3

Dry

Dry

Dry

Dry

Dry

Wet

Baseline

Baseline

Baseline

Wet

Wet

Baseline

Baseline

Baseline

Baseline

Plant

No Plant

Baseline

MQ

HQ

MQ

MQ

HQ

MQ

Bacteria; Proteobacteria;
Gammaproteobacteria;
Betaproteobacteriales;
Burkholderiaceae; JOSHI-001

Bacteria; Proteobacteria;
Gammaproteobacteria;
Xanthomonadales:
Rhodanobacteraceae: Dyella

Bacteria; Proteobacteria;
Alphaproteobacteria:
Rhizobiales; Xanthobacteraceae

Archaea; Crenarchaeota;
Nitrososphaeria;
Nitrososphaerales:
Nitrosopumilaceae; Nitrosotalea

Bacteria; Bacteroidota;
Kapabacteria

Bacteria; Proteobacteria;
Gammaproteobacteria;
Betaproteobacteriales;
Burkholderiaceae; JOSHI-001

88.02

98.45

54.51

61

96.98

76.88

6.17

271

1.92

0.97

1.64

0.7

4674782

4930595

2325436

780222

3157872

3880859

4849

4528

2615

1032

2807

4065
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3300036989 _2

3300036989 4

3300036990 3

3300036875_5

3300036898 4

3300036898 _5

3300036872_8

3300036993 _3

Wet

Wet

Wet

Wet

Wet

Wet

Wet

Wet

Baseline

Baseline

Baseline

Dry

Dry

Dry

Wet

Wet

Baseline

Baseline

Baseline

Plant

Plant

Plant

Plant

No Plant

MQ

MQ

MQ

MQ

MQ

MQ

MQ

MQ

Bacteria; Proteobacteria;
Alphaproteobacteria:
Rhizobiales: Xanthobacteraceae;
Pseudorhodoplanes

Bacteria; Actinobacteriota;
Thermoleophilia;
Solirubrobacterales; 70-9; 70-9

Bacteria; Verrucomicrobiota;
Verrucomicrobiae;
Chthoniobacterales; UBA10450;
UBA10450

Bacteria; Actinobacteriota;
Actinobacteria;
Streptosporangiales

Bacteria; Chloroflexota;
Ktedonobacteria;
Ktedonobacterales:
Ktedonobacteraceae;
UBA11361

Bacteria; Gemmatimonadota;
Gemmatimonadetes;
Gemmatimonadales;
Gemmatimonadaceae

Bacteria; Nitrospirota;
Thermodesulfovibrionia;
Thermodesulfovibrionales

Bacteria; Verrucomicrobiota;
Verrucomicrobiae;
Chthoniobacterales; UBA10450;
UBA10450

62.92

80.23

61.4

51.1

85.26

64.48

56.04

74.22

8.67

5.11

0.72

8.78

1.98

6.41

0.36

42

3626868

2422891

2180017

3331403

4109904

3359397

1448797

3077671

4149

2808

2388

3616

4252

3472

1708

3555

Abbreviations: MQ = medium quality, HQ = high quality
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