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Myrigalone A inhibits Lepidium sativum seed germination by interference with
gibberellin metabolism and apoplastic superoxide production required for embryo

extension growth and endosperm rupture
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Supplementary Figure S1
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Supplementary Fig. S1  The effects of MyA, sulcotrione (commercial herbicide) and
different terpenes on the endosperm rupture of germinating Lepidium sativum seeds in
continuous white light. (A) Effect of terpenes (1 mM terpenes is a mixture of all the terpenes
indicated in the figure) and sulcotrione. (B) Seedlings grown from seeds germinated in the
presence of the herbicide sulcotrione. (C) The effect of various terpenes present in exudates of
Myrica gale fruits and leaves on the endosperm rupture. (D) Endosperm rupture dose
response of L. sativum seeds incubated in the presence of 1,4-and 1,8-cineole. CON = control
without terpene, sulcotrione or MyA addition; MyA = 5 x 10 MyA; Terpenes = mixture of

a-pinene, 1,8-cineole, p-cymene, a-phellandrene, limonene, each in 1-mM concentration.
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Supplementary Figure S2
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Supplementary Fig. S2 The effect of myrigalone A (MyA) and plant hormones on the
endosperm rupture of Lepidium sativum seeds imbibed in continuous white light. 1 mM ACC
and 10 uM GA4.7 (GA) were applied alone or combined with 5x10* M MyA. CON = control
without GA, ACC or MyA addition.
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Supplementary Figure S3
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Supplementary Fig. S3 The tissue-specific (RAD, CAP) effect of myrigalone A (MyA) on
abscisic acid (ABA) contents during the germination of Lepidium sativum seeds incubated in
continuous white light. ABA contents in RAD and CAP isolated from CON and 5x10™ M
MyA-treated seeds imbibed for 15 h were quantified. CON = control without MyA addition.
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Supplementary Figure S4

400 7

300 7

200

100 4

400 4

300 4

200 4

Number of nuclei

100 4

400

300 4

200 4

100 4

00 150 200

150 200 0 50 100 150 200 @ 50
DNA content

Supplementary Fig. S4 Selected DNA histograms (flow cytometry) of nuclear preparations
from RAD zones isolated from dry Lepidium sativum seeds (A, D, G), control (B, E, H) and
MyA (5x10* M My) treated (C, F, I) seeds imbibed for 22 h in continuous white light.
Results obtained from Zone 1 of RAD are presented on histograms A, B, C; from Zone 2 on
histograms D, E, F; and from Zone 3 on histograms G, H, 1. The localization of three distinct

zones 1s shown on the Fig. 6 and the quantification is in Supplemental Table S2.
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Supplementary Table S1 Contents of active and inactive gibberellins (GA) in RAD and
CAP isolated from Lepidium sativum seeds imbibed for 15 h without (CON) or with 5x10™* M

MyA added in continuous white light.

The two major GA metabolic pathways,

13-non-hydroxylated and 13-hydroxylated, are indicated. Means + SE of 4 biological

replicates are presented and expressed in pg/mg dry weight.

RAD CAP
CON MyA CON MyA

13-Non-hydroxylation pathway

GA12a1d 53122 0.0+0.0 27.5+16.1 0.0+0.0
GA1; 3.7+0.2 57+0.8 0.0+0.0 3.8+3.38
GAss 6.0+24 6.7+14 45145 16.9+84
GAy4 450+ 1.8 36.2+11.5 322+95 451 +£13.9
GAg 26.5+3.5 5160 + 652 13.9+6.5 6450 + 4016
GAs1 42+33 54+37 445+54 0.0+0.0
GA4 56.8 + 8.7 234+29 26.4+11.3 33.8+229
GAz4 231041 3.6+0.8 46+1.2 51+0.9
GA13 6.2+0.9 26+0.9 534+6.2 55.5+13.8
13-Hydroxylation pathway

GAs; 17.3+4.3 48+2.1 78.8+10.2 30.0+9.6
GAy 3.8+22 3.6+3.6 9.8 +6.1 85+85
GA+g 39+24 26+1.1 0.0+0.0 0.0+0.0
GAy 49+22 16+1.6 0.0+0.0 0.0+0.0
GAy 95+3.2 10.8+29 75.8+13.7 17.0+5.38
GA; 54+1.2 44+1.6 27+27 0.0+0.0
GAs 60.2+27 50.2+6.8 30.5+20.9 18.6+7.0
GAs 0.9+0.9 0.0+0.0 0.0+0.0 0.0+0.0
GAs 55.8+4.8 36.6+7.9 412.2+41.3 20.8+9.1
GA; 1.2+0.1 09+0.2 0.0+0.0 04+04
GA; 0.0+£0.0 0.0+£0.0 0.0+0.0 0.0+0.0
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Supplementary Table S2. Effect of MyA (5x10™* M) on endoreduplication of nuclei (flow
cytometry) in different zones of the Lepidium sativum hypocotyl/radicle-region (RAD) of
embryos isolated from seeds imbibed in continuous white light (see Fig. 6 for details).

Time of | Percentage of nuclei with DNA | Mean C-value (4C+8C+16C)/2C
Treatment | imbibition | content (=SD) ratio (= SD)
(h) 2C 4C 8C 16C
Zone 1
Control 0 57.0 43.0 0 0 286+0.14 d* |0.78+x0.23 e
15 35.0 53.5 11.5 0 3.76 £0.16  bc 1.87+0.22 bc
22 34.1 49.7 16.2 0 397+046 b 2.02+0.60 b
30 19.5 46.4 23.9 10.2 580042 a 429+0.34 a
MyA 15 43.4 47.8 8.8 0 348022 ¢ 1.32+0.25 d
22 41.0 49.5 9.5 0 3.56x0.07 ¢ 144+0.10 cd
30 42.5 47.5 10.0 0 3.55+0.16 ¢ 1.39+0.34 d
Zone 2
Control 0 43.8 47.1 9.1 0 349031 e 1.31£0.29 d
15 30.3 43.8 259 0 443+0.11 cd |232+033 be
22 27.8 39.7 27.7 4.8 513032 b 2.69+0.66 b
30 17.3 36.5 32.1 14.1 6.63+0.62 a 531+2.13 a
MyA 15 35.2 43.5 21.3 0 415+021 d 1.86+0.26 cd
22 343 41.8 23.9 0 427+0.09 d 1.94+0.32 bc
30 32.0 38.9 27.2 1.9 4.68+0.31 ¢ 2.14+0.30 bc
Zone 3
Control 0 38.6 39.3 22.1 0 411x025 ¢ 1.61£0.27 ¢
15 35.5 41.0 23.5 0 427+0.11 ¢ 1.89+0.40 bc
22 31.6 37.3 27.9 3.2 486+045 b 2.19+031 b
30 22.1 38.7 334 5.8 559+£0.70 a 375115 a
MyA 15 343 39.6 26.1 0 436+0.16 ¢ 1.92+0.13  bc
22 335 41.8 24.7 0 432+026 ¢ 2.02+041 Dbc
30 34.2 42.6 23.2 0 424+0.06 ¢ 1.93+0.09 bc

*values for a certain parameter and axis zone followed by the same letters are not

significantly different at P=0.05 (Duncan’s test)
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Supplementary Table S3 Chemicals and concentrations used in germination assays with

Lepidium sativum seeds.

Treatment Final concentration Origin (company, cat. no)
. a Prof. Gilles Comte, CESN,
Myrigalone A (MyA) 0.1 uM to I mM Lyon, France
Sulcotrione”
(synthetic herbicide) 10 nM to 1 mM Fluka, cat. no 46318
Gibberellin A7 (GA) 10 uM Duchefa, cat. no G0938
I-aminocyclopropane-1- .
carboxylic-acid (ACC) 1 mM Sigma, cat. no A3903
cis-S(+)-abscisic acid (ABA) 3 uM Duchefa, cat. no A0941
a-pinene | mM Aldrich, cat. no 14752-4
a-phellandrene 1 mM Aldrich, cat. no W28560
p-cymene | mM Aldrich, cat. no C12145-2
1,8-cineol 1 mM Aldrich, cat. no C80601
1,4-cineol” 1 mM Fluka, cat. no 27393
Limonene* 1 mM Fluka, cat. no 62118

*>99% purity; dissolved as a stock in methanol; therefore as control (CON) 0.35 (v/v)

methanol was used in germination assays with L. sativum seeds.

® Not present in M. gale fruits or leaves.
¢ Identified in M. gale leaves, but not in fruit exudates.
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Supplementary Table S4 Main characteristics of genes and primer sequences for qRT-PCR used in the present work.

Abbreviation of  Description of gene Specificity ~ Accession number Forward Primer: sequence 5' --> 3'

gene of primer Reverse Primer: sequence 5' --> 3'
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ligase cell cycle regulation

: AGCTGGGTCTATTGCACGAAG






