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Supplemental Table S6. Library sizes and statistics for RNA sequencing 
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Sample Treatment Library 
type Sequenced

After 
filter 1 
(rRNA)

After 
filter 2 
(carrot)

Genome-
mapped 
(final)

% mapped/
sequenced

0h_untreated_rep1 N/A

polyA+ RNA

24125647 N/A N/A 23508030 97.44

0h_untreated_rep2 N/A 33011313 N/A N/A 32179428 97.48

0h_untreated_rep3 N/A 26851644 N/A N/A 26244797 97.74

0h_untreated_rep4 N/A 26369676 N/A N/A 25633962 97.21

24h_untreated_rep1 N/A 27247136 N/A N/A 26650424 97.81

24h_untreated_rep2 N/A 26387409 N/A N/A 25656478 97.23

24h_untreated_rep3 N/A 22347632 N/A N/A 21715194 97.17

24h_untreated_rep4 N/A 23269202 N/A N/A 22606030 97.15

24h_exudate_rep1 N/A 26574357 N/A N/A 25947202 97.64

24h_exudate_rep2 N/A 19888102 N/A N/A 19436642 97.73

24h_exudate_rep3 N/A 25378856 N/A N/A 24960105 98.35

24h_exudate_rep4 N/A 30133916 N/A N/A 29510144 97.93

48h_untreated_rep1 N/A 23753967 N/A N/A 23129238 97.37

48h_untreated_rep2 N/A 25007133 N/A N/A 24336942 97.32

48h_untreated_rep3 N/A 24205949 N/A N/A 23574174 97.39

48h_untreated_rep4 N/A 24370474 N/A N/A 23727093 97.36

48h_exudate_rep1 N/A 21842200 N/A N/A 21210960 97.11

48h_exudate_rep2 N/A 24461144 N/A N/A 23893645 97.68

48h_exudate_rep3 N/A 23394216 N/A N/A 22783627 97.39

48h_exudate_rep4 N/A 24240754 N/A N/A 23697761 97.76

untreated_1_rep1 Untreated

Small RNA

8522362 3696746 3622866 3076779 36.1

untreated_1_rep2 Untreated 6185038 2495283 2452731 2155423 34.8

untreated_1_rep3 Untreated 3588142 1579416 1551398 1293706 36.1

untreated_1_rep4 Untreated 4801539 1963194 1934168 1702242 35.5

oxidised_1_rep1 NaIO4 oxidation 6822688 6461768 6402968 5169737 75.8

oxidised_1_rep2 NaIO4 oxidation 3949947 3550293 3475205 2476031 62.7

oxidised_1_rep3 NaIO4 oxidation 5614904 5366018 5290671 4018639 71.6

oxidised_1_rep4 NaIO4 oxidation 5061822 4601743 4541242 3603889 71.2

untreated_2_rep1 Untreated 13408373 2756044 2606783 2579412 19.2

untreated_2_rep2 Untreated 17095895 4012182 3875113 3821583 22.4

untreated_2_rep3 Untreated 19184550 4041787 4041787 3950481 20.6

column_2_rep1 TRaPR column 1224718 886033 884682 836745 68.3

column_2_rep2 TRaPR column 16027189 12188531 12168644 11494790 71.7

column_2_rep3 TRaPR column 12377676 9247436 9231218 8716589 70.4
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SINEs 13 0
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LINEs 3.68
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L2/CR1/Rex 385 0.02
R1/LOA/Jockey 1.42
R2/R4/NeSL 0.11
RTE/Bov-B 137 0.05
L1/CIN4 0.24

LTR 2.07
BEL/Pao 197 0.01
Ty1/Copia 700 0.04
Gypsy/DIRS1 1.62

Retroviral 169 0.01
DNA transposons Total 6.15

Hobo-Activator 1.24
Tc1-IS630-Pogo 0.74
En-Spm 2208 0.99
PiggyBac 55 0.01
Tourist/Harbinger 239 0.04
Mirage,P-element,Transib 0.11
Helitron 0.35
Unclassified 144677 32.31
Interspersed repeats 44.2
Satellites 373 0.06
Simple repeats 2.03
Low complexity 0.54
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Supplemental Figure S1. Transposon and repeat annotation

A. Summary of genome sequence composition (%). B. The composition (%) of major TE families in R.

irregularis, alongside associated length and copy number. C. Kimura distance-based copy divergence

analyses of transposable elements in R. irregularis. Graph represents genome coverage (%) for each TE

superfamily plotted against Kimura distances of TEs (CpG adjusted K-value from 0 to 50). TE copies with a

low Kimura distance value have a low divergence from the consensus sequence and may correspond to

recent replication events. Sequences with a higher Kimura distance value corresponded to older divergence.

Data displayed is the same as data used to produce Figure 1A, and also includes unknown/unclassified

elements.

Classified TE
Simple repeats, low complexity, satellites

Unknown

Orphan genes
Kinase, Sel1, Kelch and BTB/POZ genes

Non-repetitive

Supplemental Figures
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Supplemental Figure S2. Transposon expression at individual loci

A. Density plot depicting log-transformed TE length of genic (pink) and non-genic (purple) expressed individual

TE loci. Expressed TEs were classified as ‘genic’ when found overlapping with the coding region of expressed

genes. Expressed TEs that did not overlap with the coding regions of expressed genes were classified as non-

genic. B. Non-genic TE expression levels, grouped by superfamily. Boxplots represent interquartile ranges and

red dots represent the medians of log2 transformed mean RPKM across 20 samples (5 conditions, 4

replicates/condition). C. Number of expressed non-genic transposon copies of each super-family. Absolute TE

numbers are displayed as percentage of expressed TEs compared to all TEs in the genome. Expressed TEs

have been grouped into bins based on Kimura distance and hence relative age, represented using colour

coding. D. Log-transformed length of all expressed TEs relative to divergence expressed as Kimura distance.

Colour and point size indicate the TE class and log-transformed mean RPKM values respectively. Shaded

area highlights TEs of >2kb length and <5% Kimura distance.
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Supplemental Figure S3. Class-specific gene density in R. irregularis

Log-transformed intergenic disances upstream genes (5′) is plotted against log-tranformed intergenic distances

downstream genes (3′) for all genes (A), class A (B), class B (C) and class C (D) genes.
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24h mock
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Supplemental Figure S4. RNAi-related genes in R. irregularis and their expression 

A. Schematic representation of a typical RNAi pathway. Double-stranded RNA or hairpin 

RNAs are cleaved by the RNAse Dicer, generating sRNA duplexes. HEN1 methylates 

either the duplex or single-stranded sRNA loaded into AGO proteins. The sRNA-AGO 

complex then targets RNAs by base pairing. In some cases, RNA-dependent RNA 

polymerases (RdRPs) are recruited to facilitate silencing by using the target RNA as a 

template to generate more sRNA. B. Number of putative DCL, AGO, HEN1 and RdRP 

genes found in genomes of species of mycorrhizal species: ectomycorrhizal (ECM), ericoid 

mycorrhiza, orchid mycorrhiza, arbuscular mycorrhiza (AMF) and pathogenic fungi capable 

of cross-kingdom sRNA transfer. C. Number of proteins identified by mass spectrometry 

matching to the proteomes of R. irregularis, O. sativa or both. D. Uniprot IDs, label-free 

quantitation (mean log-transformed LFQ intensities) and % unique coverage of RNAi 

pathway genes detected by proteomics. E. Distribution of LFQ intensity of proteins 

detected by mass spectrometry. Values for RNAi pathway proteins are indicated. F. 

Heatmap and hierarchical clustering of mean log-transformed LFQ intensities of 

differentially expressed R. irregularis proteins (|Δ  log2(LFQ)| > 1.1; log10(Padj) > 1.1) at 

24h or 48h post-treatment with mock (Hoagland’s; nutrient condition) or exudate (rice root 

exudates) treatment relative to control conditions (0h; no treatment). ID marked in orange 

is an Argonaute protein. G. Principal component analysis of protein expression across all 

replicates and treatments, 0h control, 24h mock and rice exudate treatments, and 48h 

mock and rice exudate treatment (20 samples total, at 4 replicates per treatment). H. 

Functional enrichment analysis of differentially expressed proteins using g:Profiler 

(Raudvere et al. 2019).  
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