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Figure S1. Uclacyanins UCC1 and UCC?2 are required for the correct function of the
Casparian strips. Related to Figure 1.

A. Boxplot showing the standardized expression of UCC1 and UCC?2 in roots of wild type
(WT), uccl.2 and uccl.2 ucc2.1. Asterisk indicates a significant difference with WT using a
t.test (p < 0.01; n=6). B. Boxplot showing the number of cells, from the onset of elongation,
permeable to propidium iodide (PI) after 10 min or 20 min of root staining in wild type plants
(WT) and a collection of mutants (uccl.l, uccl.2, ucc2.1, ucc2.2, uccl.2 ucc2.1, uccl.2
ucc2.2, caspl casp3, esbl, sgn3, uccl.l caspl casp3, uccl.2 esbl, uccl.2 sgn3). The number
of plants analysed was n > 13 and n > 10 for the 10 min and 20 min of PI exposition,
respectively. Different letters represent significant statistical differences between genotypes
using one-way ANOVA and Tukey’s test (p < 0.01). C. Quantification of the endodermal
suberization using the suberin specific staining Fluorol yellow 088 in the genotypes from B
(except uccl.2 ucc2.2). The results (Percentage of root length (%)) represent the percentage
of the root that remains unsuberised (white), discontinuously suberised (yellow) or
continuously suberised (orange). In all cases the number of plants analysed was n > 15, error
bars mean standards deviation (SD). Different letters represent significant differences
between genotypes using a Mann-Whitney test (p < 0.01).
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Figure S2. UCC1 accumulates in the root endodermis and defines a central sub-domain
at the Casparian strip. Related to Figure 2.

A. (Top) Schematic representation of the construct used to study the expression of UCC/ in
the root. Approximately 3 Kb of the promoter region of the gene UCC! (pUCC1 (3KDb)) was
used to drive the expression of the B-glucuronidase (GUS) and the green fluorescent protein
(GFP). (Bottom) Pictures showing the GFP accumulation in the root of plants expressing the
construct pUCC1::GUS-GFP. The fluorescence (GFP, green) and brightfield (grey) pictures
are merged. The different zones of the root (meristematic, elongation and differentiation) are
highlighted in the figure. Scale bars = 100 pm (left) and 20 um (right). (Ep: Epidermis; Co:
Cortex; En: Endodermis). B. Structured illumination microscopy of a surface view of plants
expressing CASP1-GFP (cyan) and mCherry-UCCI1 (red) at the 10t endodermal cell after the
onset of elongation in cleared root. Scale bar =2 pm. C. Surface view of Casparian strip
lignin stained with Auramine-O (cyan) in wild type plants (WT) and in a line expressing the
construct pUCC1::mCherry-UCCI (red) in cleared roots at 10t and 20w cells after the onset
of elongation. In the figure the white arrow shows ectopic lignification. Scale bar =

2um. D. Boxplot showing the number of the cells from the onset of elongation permeable to
propidium iodide in wild type plants (WT), two lines expressing pUCCI::mCherry-UCCI
and a line expressing pUCC1::UCC] all in a WT background. For both genotypes 10 plants
were analysed. Asterisk indicates a significant difference with WT using a Mann-Whitney
test (p < 0.01). E. Brightfield and suberin staining using Fluorol yellow 088 of roots in WT
and a line expressing pUCC1::mCherry-UCCI. Scale bar = 2 mm. F. Quantification of
suberin staining with Fluorol yellow 088 along the root. The results are expressed in
percentage of root length that is unsuberised (white), discontinuously suberised (yellow), and
continuously suberised (orange). In all cases n > 10 plants were used, error bars: SD.
Asterisks indicates significant differences in comparison with WT for the same zone using a
Mann-Whitney test (p < 0.01). G. The anti UCC1 antibody generated in this work is
functional and specifically recognises the UCCI protein. Maximum intensity projection and
surface view of UCC1 immunolocalization (red) in wild type plants (WT), the

mutants myb36, uccl.2, uccl.2 ucc2.1 in the root at the 10w cell after the onset of elongation.
As a control the primary polyclonal antibody anti UCC1 was used or not (“No primary Ab”)
in combination with a secondary antibody conjugated with Dylight 633. Scale bar =20 um
and 2 pm for maximum intensity projection and surface view. H. Pixel intensity
quantification of UCC1 immunolocalization on pictures similar to G. Pixel intensity
quantification was specifically performed along a 1.2 pm-wide line following the CS
(defined as Dylight 633 signal) in WT, uccl.2 and uccl.2 ucc2. In “No primary Ab” control
and myb36, pixel intensity was not specifically measured at the CS due to the absence of
signal. However, pixel intensity was quantified in endodermal cells. Measurements were
performed on 8 plants for WT, 3 plants for “No primary Ab”, 2 plants for myb36, 5 plants for
uccl.2 and 7 plants for uccl.2 ucc?.1. Different letters represent significant differences
between genotypes using a Mann-Whitney test (p < 0.01).



mCherry-UCC1

WT]

casp1
casp3

esb1

1.00
0.75
0.50
0.25

0.00

rbohf
o =
~ o
()] o

o
N
3

Relative pixel intensity
o
a
o

e
o
S

1.00

0.75

0.50

WT (+PA)

0.25

0.00

0 1 2 3 4 5
Distance (um)

Figure S3. Relations between UCC1 positioning and other components of the Casparian
strips machinery. Related to Figure 3.

A. Surface view of mCherry-UCCI at the 15th cell after the onset of elongation in cleared
root of WT, caspl casp3, esbl and sgn3. White arrows represent discontinuous mCherry-
UCCI localization. Scale bar =2 um. B. Surface view of the localization of CASP1-GFP in
root of wild type plants (WT), rbohf, and WT treated with piperonylic acid (+PA,

10uM). Scale bar = 2 um. C. Quantification of normalised pixels intensity (Relative Pixel
Intensity; 0 to 1) across the Casparian strip in plants expressing CASP1-GFP. The plots are
showing the intensity profile for individual replicates (n > 11), the mean value (black line)
and the 95% confidence interval (grey interval). Each replicate corresponds to the
quantification of one picture containing a Casparian strip segment of approximately 45um
long. The pictures were generated at the 15 cells after the onset of elongation from at least 6
individual plants per genotype or treatment. Letters indicate statistically significant
differences between genotypes for the intensity values comprised between the dashed lines
using an ANOVA and Tukey’s test as post hoc analysis (p<0.01).
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Figure S4. UCC1 and UCC?2 are necessary for the central lignification of the Casparian strip. Related to Figure 4.
A. Figures show the maximum intensity projection (upper panel) of confocal sections of plant roots and surface views of
CS (lower panel) stained with basic fuchsin for visualising lignin. Pictures were taken using cleared roots at the 10th and
15th cells after the onset of elongation of wild type plants (WT), and a collections of mutants: uccl.l, uccl.2, ucc2.1,
uccl.2 ucc2.1, caspl casp3, uccl.l caspl casp3, esbl, uccl.2 esbl, sgn3 and uccl.2 sgn3. Spiral structures in the centre of
the root are the xylem. Blue arrows indicate gaps in the lignin deposition at the Casparian strip. Green triangles show
ectopic lignification. Scale bar = 20 um for maximum projections. Scale bar = 2 um for surface views.

B. Structured illumination microscopy of a surface view of Casparian strip lignin stained with basic fuchsine in cleared
roots of WT, uccl.2 and uccl.2 ucc2.1. Blue arrows show lack of lignification in the central domain of the Casparian strip.
Scale bar =2 um.
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Table S1. UCC1 and UCC2 are required for maintaining ion homeostasis in the shoot. Related to Figure 1.

Elemental content in shoot of ucc2.1, uccl.1, uccl.2, uccl.2 ucc2.1, esbl, uccl.1 esbl, uccl.2 esbl, sgn3, uccl.2 sgn3 and
uccl. 1 sgn3 mutants compared to WT grown in agar plates (long day, n=10). Elements concentration were determined by
ICP-MS. Data are presented as mean =+ standard deviation (SD). #-tests were performed to determine the significant differences
to WT and the corresponding p-values are presented.



