





Extended data figure 3.

RNA-seq results on cassava and R. irregularis. a) Samples sequencing results. Barplot showing the
number of transcripts that display more than 10 reads in 1) cassava and 2) R. irregularis. b) Boxplots
displaying number of transcripts that display more than 10 reads in function of 1,2) mycorrhizal
treatment or 3,4) host. 1,3) data shown for cassava and 2,4) data shown for R. irregularis. c)
saturation curve of transcript number that display more than 10 counts by the numbers of reads for
each sample. Red colour represent DAOM197198 samples, blue colour represent B1 samples and
gray represent non-mycorrhizal plants. In cassava, the number of different cassava gene transcripts
sequenced was not affected by the sequencing depth of the samples and did not differ significantly
among the mycorrhizal treatments but differed among some cassava varieties (Extended Data Figures
3a-c). However, this did not influence the results as transcripts not common to all varieties were
removed before analysis and the quantity of different transcripts sequenced per variety did not
correlate with the pattern observed on the genes influenced by variety (fig 1b,c) (Extended Data
Figure 3d). In R. irregularis, the read number did not influence the number of transcripts between
inoculated treatments and there were no significant differences in the number of different transcripts

among cassava varieties.
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Extended Data Figure 4.

Mapman biotic stress categories log2fold-changes between R. irregularis isolates DAOM197198 and
B1 for each cassava cultivar. a) Plant genes. b) fungal genes. Each small square means a gene were
log2Fold-change is different between R. irregularis isolates DAOM197198 and B1. Red colours
represent isolate DAOM197198 had lower foldchange compared to isolate B1. Blue colours represent

that isolata DAOM197198 had higher foldchange comapared to isolate B1.

Transcription factors

PR-proteins

Secondary metabolites

Scale

PR-proteins

130



Extended data figure 5.

a) Clustering of cassava genes into co-expressed modules (Coloured bars). b) Clustering of R.

irregularis genes into co-expressed modules (Coloured bars).

c) Correlation between cassava

modules (rows) and R. irregularis modules (columns). for each module-module correlation is reported

the correlation coeficient and its p-value. Highly positive correlations are shown in dark blues, as

opposite, highly negative correlations are shown in dark green. A threshold cutoff was set at a p-value

= 0.001, representing the probability which can be found by chance 0.18 correlated modules in 180

comparisons.
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Extended data figure 6.

Random modules composition and network. a) Significant GO terms with more than 3 genes per GO

term for random AMF and cassava modules, AMF correlated modules and cassava correlated

modules. b) Correlation of random AMF and random cassava modules. Note that no correlations with

p-value threshold of 0.001 are found between random AMF modules and random cassava modules. c)

Network based on random AMF modules and random cassava modules.
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Extended data figure 7.

Correlation of cassava and R. irregularis modules to phenotype a) Correlation of cassava modules

and plant phenotypic measurements. b) Correlation of R. irregularis modules and plant phenotypic

measurments. Note that a p-value threshold cutoff of 0.001 was used as estimated to be the threshold

were 0.18 correlations by chance can occur between pairwise comparison between cassava and R.

irregularis modules. c) Plots of most representative and correlated genes to the fungal colonization of

the R. irregularis module royalblue.
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Supplementary Table 1.

Sequencing information. 42 samples were sequenced. These samples were splited in 5 Cassava

cultivars, 2 R. irregularis isolates and a non-mycorrhizal control. We count the number of reads for

each sample, the numbers of reads used by kallisto that were used for the gene-count tables and the

number of transcripts that possess more than 10 reads. Cassava data set: Total reads observed after

quality filters and trimming. R. irregularis data set: Reads that were not mapped to Cassava reference

genome (Unmapped)

Samples

V1_DAOM_1
V113

V1Bl 1

V1_DAOM_2

V1 B12

V1_DAOM_3
V4 _B1 1

V4_CTRL_1

V4_DAOM_2

V4 B1 2

V4_DAOM_3
V4 B1 3

V4_CTRL_ 2

V4_DAOM_1

V5_DAOM_1
V5_B1 2
V5_CTRL_1
V5_B1_3
V5_CTRL_2

File
header

V1-10

V4-13b

V4-14b

V4-17

V4-18

V4-20

V4-9

V5-1

V5-10
V5-12
V5-14
V5-16

Vari

ety

Vi

Vi

Vi

Vi

Vi

Vi

\Zs

\Zs

\Zs

\Zs

\Zs

\Zs

\Z:

V4

V5
V5
V5
V5
V5

Cultivar

V1_CM6438
-14
V1_CM6438
-14
V1_CM6438
-14

V1_CM6438
-14
V1_CM6438
-14

V1_CM6438
-14
V4_COL221
5
V4_COL221
5

V4_COL221
5
V4_COL221
5

V4_COL221
5
V4_COL221
5
V4_COL221
5

V4_COL221
5

V5_BRA337
V5_BRA337
V5_BRA337
V5_BRA337
V5_BRA337

Treat
ment
DAO
M197
198

B1

B1
DAO
M197
198

B1
DAO
M197
198

B1

CTRL
DAO
M197
198

B1
DAO
M197
198

B1

CTRL
DAO
M197
198
DAO
M197
198

B1
CTRL
B1
CTRL
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V5_DAOM_3
V5 B1 1
V5_CTRL_3

V6_B1 2

V6_CTRL_2

V6_DAOM_3
V6_B1_3

V6_CTRL_3

V6_DAOM_1

V6_B1 1

V6_CTRL_1

V6_DAOM_2

V8_DAOM_2

V8_B1 2

V8_CTRL_1

V8_DAOM_3

V8 B1 3

V8_CTRL_2

V8_DAOM_1

V5_DAOM_2

V1 _CTRL 1

V1_CTRL 2

v8_B1 1

V5-17
V5-2
V5-20

V6-10

V6-12

V6-13

V6-14

V6-16

V6-5

V6-6

V6-8

V6-9

V8-13

V8-14

V8-16

V8-17

V8-18

Vv8-20

V8-5

m2V513

V1-16

V1-20

V8-10

V5
V5
V5

Vé

V6

Vé

Vé

Vé

V6

V6

V6

Vé

V8

V8

V8

V8

V8

V8

V8

V5

Vi

Vi

V8

V5_BRA337
V5_BRA337

V5_BRA337
V6_CM4574
-7
V6_CM4574
-7

V6_CM4574
-7
V6_CM4574
-7
V6_CM4574
-7

V6_CM4574
-7
V6_CM4574
-7
V6_CM4574
-7

V6_CM4574
-7

V8_CM523-
7
V8_CM523-
7
V8_CM523-
7

V8_CM523-
7
V8_CM523-
7
V8_CM523-
7

V8_CM523-
7

V5_BRA337
V1_CM6438
-14
V1_CM6438
-14
V8_CM523-
7

DAO
M197
198

B1
CTRL

B1

CTRL
DAO
M197
198

B1

CTRL
DAO
M197
198

B1

CTRL
DAO
M197
198
DAO
M197
198

B1

CTRL
DAO
M197
198

B1

CTRL
DAO
M197
198
DAO
M197
198

CTRL

CTRL

B1
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Supplementary Table 2.

Fungal colonization and plant phenotypic response to isolates DAOM197198, B1 and the mock
control. For each phenotypic measurement the analysis of variance is reported. a) fungal colonization
on cassava roots. b) Total dry weight. ¢) Aboveground dry weight. d) tuberized roots dry weight. e)

Belowground dry weight. f) Height of plants.

a) Colonization 5 VAR
Without non-mycorrhizal plants
X ~AMF * PLANT CULTIVAR

GLM(binomial-logit)

Residual Residual
Df Deviance Df Deviance Pr(>Chi)
NULL 51 213
1.50E-
AMF 4 17.5 47 196 03
CULTIVAR 1 0.16 46 196 0.6927
AMF:CULTIVAR 4 7.26 42 188 0.123
b) TOTAL DRY WEIGHT 5 VAR
X ~AMF * PLANT CULTIVAR + (1 | Block)
Mixed-linear model (binomial-logit)
numDF denDF F-value p-value
(Intercept) 1 182 825 <.0001 ***
AMF 2 182 3 0.073
CULTIVAR 4 182 33 <.0001 ***
AMF:CULTIVAR 8 182 1 0.179
) Aboveground dry weight 5 VAR
X ~AMF * PLANT CULTIVAR + (1 | Block)
Mixed-linear model (binomial-logit)
numDF denDF F-value p-value
(Intercept) 1 182 1970 <.0001 ***
AMF 2 182 6 0.003 **
CULTIVAR 4 182 21 <.0001 ***
AMF:CULTIVAR 8 182 1 0.165
d) Tuberized roots dry weight 5 VAR

X ~AMF * PLANT CULTIVAR + (1 | Block)
Mixed-linear model (binomial-logit)

numDF denDF F-value p-value
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e)

f)

(Intercept) 1 182

AMF 2 182
CULTIVAR 4 182
AMF:CULTIVAR 8 182

Belowground dry weight 5 VAR

500

48

X ~AMF * PLANT CULTIVAR + (1 | Block)

Mixed-linear model (binomial-logit)

numDF denDF

(Intercept) 1 182
AMF 2 182
CULTIVAR 4 182
AMF:CULTIVAR 8 182

Height 5 VAR

F-value
588

1

45

X ~AMF * PLANT CULTIVAR + (1 | Block)

Mixed-linear model (binomial-logit)

numDF denDF

(Intercept) 1 182
AMF 2 182
CULTIVAR 4 182
AMF:CULTIVAR 8 182

F-value
10037
5
162
1

<.0001
0.39
<.0001

0.25

p-value
<.0001
0.29
<.0001
0.26

p-value
<.0001
0.011
<.0001

0.821
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Annexe IV. Role of host intra-species variability on
coexistence and effect on cassava (Manihot esculenta
Crantz) of two isolates of Rhizophagus irregularis

revealed by RNA-seq
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Supplementary Figure 1.

Phenotypic measurements of the different cassava cultivars. We used 14 replicates for each

phenotypic measurement.a) Aboveground dry weight of plants per mycorrhizal treatment and cultivar.

b) Fine roots dry weight of plants per mycorrhizal treatment and cultivar. c) Tuberized roots dry weight

of plants per mycorrhizal treatment and cultivar. e) Belowground dry weight of plants per mycorrhizal

treatment and cultivar. f) Plants height per mycorrhizal treatment and cultivar.
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Supplementary Figure 2.

Venn diagram of the cassava genes that were significantly different between the mycorrhizal
treatments and the non-mycorrhizal treatment. a) Cultivar COL2215, b) Cultivar BRA337 and c)
cultivar CM4574-7. DAOM refers to isolate DAOM197198, B1 refers to isolate B1 and DAOMB1 refers

to the co-inoculation treatment.

a) b) c)
COL2215 BRA337 CM4574-7
g Bl - DAOMB1
284 DAOMB1
76
a1 Bl 3 DAOM 7 441
252 1 22 338 6 264
16 4
122
36
12 325 397 B1
DAOM DAOMB1 DAOM

Supplementary Figure 3.

Venn diagram of the R. irregularis genes that were significantly different between the single-
inoculations treatments and the co-inoculation treatment. a) Cultivar COL2215, b) Cultivar BRA337

and c) cultivar CM4574-7. DAOM refers to isolateDAOM197198 and B1 refers to isolate B1.

a) b) C)

COL2215 BRA337 CM4574-7
e R 161 94 25 329 Bll 581
Bl DAOM Bl DAOM DAOM
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Supplementary Figure 4.

Influence on the reference alignment on the absence of expression on the different isolates. a,c,d) Plot
of the gene-expression of the different mycorrhizal treatments on cultivar BRA337. b) alignement of
the correspondant sequences of the hypothetical protein. DAOM refers to isolate DAOM197198, B1

refers to isolate B1 & DAOMB/1 refers to the co-inoculation treatments.

a) Reference isolate b) hypothetical protein
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