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Table S2. Amplicon primer sequences used for generating amplicons for 16S-V4, ITS and rbcL, 

respectively. Gene-specific sequence and sequences associated with the references are emboldened. 

Marker Primer sequence (5’-3’) Ref. 

16S-V4-515f TCGTCGGCAGCGTCAGATGTGTATAAGAGACAGGTGYCAGCMGCCGCGGTAA 1, 2 

16S-V4-806r GTCTCGTGGGCTCGGAGATGTGTATAAGAGACAGGGACTACNVGGGTWTCTAAT 1, 3 

ITS1f TCGTCGGCAGCGTCAGATGTGTATAAGAGACAGCTTGGTCATTTAGAGGAAGTAA 1, 4 

ITS2 GTCTCGTGGGCTCGGAGATGTGTATAAGAGACAGGCTGCGTTCTTCATCGATGC 1, 5 

rbcL Z1aF TCGTCGGCAGCGTCAGATGTGTATAAGAGACAGATGTCACCACCAACAGAGACTAAAGC 6 

rbcL 19bR GTCTCGTGGGCTCGGAGATGTGTATAAGAGACAGCTTCTTCAGGTGGAACTCCAG 6 

 

  



 

Figure S1. Rarefaction plots for (A) plants (rbcL), (B) bacteria (16S-V4) and (C) fungi (ITS) showing the 

number of OTUs for each sequence subsampling level. Each sample is subsampled from ten sequences up 

to the median sequence count, in ten steps. The rarefaction level chosen for the principal component 

analysis is shown by a dashed line (16S-V4: 8970 sequences, ITS: 22278 sequences, rbcL: 36277 

sequences).  



Table S3. Number of observed orders, families and genera over the two locations and two years studied. 

Taxonomic group (marker) Orders Families Genera 

Plants (rbcL) 84 236 382 

Bacteria/Archaea (16S-V4) 230 452 980 

Fungi (ITS) 136 356 1107 

Total 450 1046 2471 

 

  



 

Figure S2. Comparison between the biweekly distributions of sequences assigned to (A) Fagales, (B) 

Pinales, (C) Ericales, (D) Malpighiales, (E) Poales and (F) Rosales with daily pollen counts (counts/m3, 

grey) from Abisko, in the years 2006 and 2007. The time period shown is restricted to the pollen 

sampling period. 



 

Figure S3. Non-metric Multidimensional Scaling (NMDS) ordination based on Bray-Curtis 

dissimilarities of Hellinger transformed sequence counts assigned to plants (rbcL). (A, B, C) Sample 

scores are shown for the first (MDS1), second (MDS2) and third (MDS3) dimension. The samples are 

labelled by week number. (D, E, F) The corresponding OTU scores for the three dimensions are colored 

according to taxonomic identity (order). For clarity, only the 20% most abundant OTUs are displayed. 

Color keys are shown in Fig. S4. 



 

Figure S4. Extended legend for the NMDS OTU score plots in Fig. 1 and FigS3. 



 

 

Figure S5. Taxonomic summary at order level for (A) bacteria and (B) fungi in Kiruna and Ljungbyhed 

across the sampling period and seasons. Orders below 1% of the total sequence abundance are grouped as 

“Other”. 

  



 

Figure S6. Ranked relative abundance for (A) bacterial OTUs, (B) bacterial orders, (C) fungal OTUs and 

(D) fungal orders in Kiruna (blue) and Ljungbyhed (green). 

  



 

Figure S7. Distribution of observed number of (A) bacterial OTUs, (B) bacterial orders, (C) fungal OTUs 

and (D) fungal orders in Kiruna and Ljungbyhed. Jitter points represents each individual week, colored by 

season; spring (yellow), summer (green), autumn (red) and winter (blue). The p-values were calculated 

using the Wilcoxon rank-sum test. 

  



 

Figure S8. Geographic comparison of (A) bacterial and (B) fungal order composition between Kiruna 

and Ljungbyhed. Bars represent the log2-fold difference in sequence abundance for each individual order. 

Significant differences are illustrated by filled bars (Wilcoxon rank-sum test, p < 0.01). Values are 

adjusted for the differences in total sequence abundance between the two locations. Orders with a 

sequence abundance below 0.1% of the total sequence abundance are not shown. 



 

Figure S9. (A) Proportion of land cover types surrounding the air filter stations in Kiruna and 

Ljungbyhed at a radius of 1 km, 5 km and 10 km. Land cover diversity within each area is shown as the 

Shannon entropy (H’). The bars are colored by land type category (see legend). (B) Ranked relative 

abundance (in log10 scale) of the land cover types within 1 km, 5 km and 10 km radius in Kiruna (blue) 

and Ljungbyhed (green).  



 

 

 
Figure S10. Ranked abundance scatter plots between families within the fungal order Sordariales and families within the bacterial orders Clostridiales and 

Bacillales. P-values below 0.05 are depicted in red.



 

Figure S11. Ranked abundance scatter plots between families within the bacterial orders Clostridiales 

and Bacillales. P-values below 0.05 are depicted in red. 

  



 

Figure S12. Proportion of sequences predicted to have a fecal origin, predicted as domestic bird and 

pig, across the two years in Ljungbyhed. Uncertainty of the proportions of sequences of fecal origin 

via the standard deviation is provided as error bars. 

 

 



Figure S13. Relationship between ranked bacterial OTU and fungal OTU richness and ranked weather parameters. P-values were calculated using 

Spearman’s correlation. P-values below 0.05 are depicted in red. 

  



 

Figure S14. Relationship between ranked bacterial order and fungal order richness and ranked weather parameters. P-values were calculated using 

Spearman’s correlation. P-values below 0.05 are depicted in red. 

  



 

Figure S15. The weekly observed number of bacterial orders in (A) Kiruna and (B) Ljungbyhed, and 

the weekly observed number of fungal orders in (C) Kiruna and (D) Ljungbyhed. Weeks are colored 

by season (spring; yellow, summer; green, autumn; red and winter; blue). A local regression (LOESS) 

curve is fitted to the observations to display seasonal trends (black line). The standard error of the 

LOESS curve is depicted in grey. 

  



 

Figure S16. Distribution of the relative mean order abundance per week by season for (A) fungal and 

(B) bacterial orders in Kiruna and Ljungbyhed. 
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