Material and Methods
Simulation methods

We used our previously described simulation platform (Deinum et al., 2012) to simulate
changes in auxin transport in root segments representing the susceptible zone of legume roots.
Inside cells and within the apoplast, auxin moves by diffusion with diffusion constants 300
um” s' and 44 pm® s, respectively. Auxin transport over membranes is modeled using
effective permeabilities. This results in an outward flux of Jyem = Ceett Pey — Cyaii Pins , With
negative values indicating a net inward flux. In this, C..; and C,; are the concentrations in
the pixels on either side of the membrane, Py is the local effective efflux permeability, which
starts at one of three levels (“high” =20 um s™, “low” = 5 um s™, or “bg” (background level)
=1 pm s as shown in fig. 3B), and Py =20 pm s the effective influx permeability, as

shown in figure 13A.

The PIN layout of these root segments is derived from the model of (Laskowski et al., 2008),
which is based on their experimental observations in Arabidopsis, with cell sizes and number
of cortical layers adapted to the Medicago geometry. Individual cells are 100 pm long and 20
pm (cortex) or 10 um (all others) wide.

In the middle of the segment we have indicated a five cell long block of cells, comprising
epidermis to pericycle on one side of the root, which we call the “controlled area”. At T =0
we reduce all P,y parameters in the controlled area by a factor 10. Using larger factors did not
affect the qualitative behaviour of the model, 1.e., any of the effects described in the main text.
It only resulted in larger absolute increases of the auxin concentration and corresponding

increases of the time to reach the new steady state concentration (not shown).

The full segments are 28 cells long to avoid boundary effects near the controlled area. For
further details and references, see (Deinum et al., 2012). Because we focus on early events we

used a smaller integration time step of 0.1 second.
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Constructs

The AtCASP1::GUS construct is described in Roppolo et al., 2011. For MtENOD40::GUS and
AtSCR::GUS constructs, DNA fragments of putative promoters were amplified from M.
truncatula and A. thaliana genomic DNA respectively using primer combinations listed in
Table S1 and Phusion™ High-Fidelity DNA Polymerase (Finnzymes).Then, the Gateway®
technology (Invitrogen) was used to create genetic promoter-GUS constructs (Karimi et al.,
2002). For MtENODA40::GUS, the pENTR™/D-TOPO® Cloning Kits (Invitrogen) was used
to create entry clones. The entry vector was recombined into Gateway®-compatible binary
vector pPKGW-RR, that contains GUS reporter gene and AtUBQ10::DsREDI as a selection
marker (Limpens et al., 2004), by using Gateway® LR Clonase® II enzyme mix (Invitrogen).
For AtSCR::GUS, the AtSCR DNA fragment was introduced into Gateway® donor vector
pENTR4-1, GUS reporter gene into pENTR1-2 and 35S CaMV terminator into pENTR2-3,
using Gateway® BP Clonase® II enzyme mix. These entry vectors were recombined into
Gateway®-compatible binary vector pPKGW-RR-MGW, that contains AtUBQ10::DsREDI as

a selection marker using Gateway® LR Clonase® II Plus enzyme mix (Invitrogen).
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Movie 1. Concentration heat maps of the middle part of the root segment including the controlled area.
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http://www.biologists.com/DEV_Movies/DEV110775/Movie1.mov
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