
Table 1. Comparison of the GOF simulations with experimental evidence 
GOF In silico phenotype Experimental phenotype Recovery Reference 
CK ARR1 is ectopically active in some 

of the attractors and SHY2 is 
ectopically active only in the pro-

vascular TD attractors. 

The expression of SHY2 is enhanced after trans-zeatin 
treatment, but is still confined to the pro-vascular tissues 

of the TD. The size of the PD domain is reduced. 

PR [1,2] 

ARR1 ARR1 is active in all attractors. No such line has been analyzed in the RAM. NC -- 
SHY2 No QC, No ARF5 activity in the 

PD attractors. 
A SHY2 GOF line has a smaller PD than wild-type 

plants. SHY2 represses ARF5 activity in the PD of the 
RAM. 

PR [2,3] 

AUXIAA No QC, No ARF activity in the PD 
attractors. 

Treatment with auxin antagonists PEO-IAA reduces the 
size of the PD of RAM. 

PR [3] 

ARF No CK activity in the central pro-
vascular TD 1 attractor. 

Auxin has been reported to inhibit rapidly CK 
biosynthesis through its signaling pathway, consistent 

with the results of this simulation.  

NC [4] 

ARF10 No QC Roots have significantly less WOX5 expression as 
evaluated by quantitative PCR analysis. 

R [5] 

ARF5 No peripheral (1) and central pro-
vascular TD 1 attractors. 

The overexpression of ARF5 in the RAM has not been 
reported, but ARF5 has been implicated in the regulation 

of proliferation at the RAM. The loss of various TD 
attractors agrees with this reported role of ARF5. 

PR [3] 

AUX None of the TD attractors, No Root 
Cap 1 attractor. 

Roots treated with auxin have decreased levels of 
endocycling cells in the RAM, and more differentiation 

of the root cap. 

PR [5,6] 

SCR No Central and Peripheral 
attractors. 

No such line has been analyzed in the RAM. NC -- 

SHR No Root Cap attractors. The central 
pro-vascular TD 2 and TD 3 

attractors are lost. The central pro-
vascular TD1 attractor with the 

activity of the CK signaling 
pathway was still recovered.  

SHR repression of CK levels is not involved in the 
regulation of proliferation/differentiation in the RAM. 

The result of the simulation is consistent with this as the 
central pro-vascular TD1 attractor was recovered 

correctly. 

R [7,8] 

MIR166 No Central pro-vascular attractors. An mir165 inducible line suppresses metaxylem 
formation. 

R [9] 

PHB  

No QC, Endodermis, Peripheral 
pro-vascular and Columella 

attractors. ARF10 is active in all the 
PD attractors of this simulation. 

During embryonic development, restriction of PHB is 
necessary for WOX5 expression. In GOF PHB lines 

there is a decrease of WOX5 mRNA as analyzed by in 
situ experiments, ectopic metaxylem specification in the 
pro-vascular tissues, and defects in the specification of 

the pericycle and the cortex, accompanied by a reduction 
in the expression of JKD. 

R [9-12] 

JKD No Central and Peripheral pro-
vascular attractors. ARF10 is not 

active in any attractor. 

No such line has been analyzed in the RAM. NC -- 

MGP No QC attractor. ARF5 is not active 
in any attractor. 

No such line has been analyzed in the RAM. NC -- 

WOX5 No Central and Peripheral TD 
attractors, neither Root Cap and 

Endodermis attractors. 

Roots have a severe delay in the differentiation of the 
columella and display reduced gravitropism. 

PR [13] 

CLE40 No QC. WOX5 expression dramatically decreases in A. thaliana 
roots treated with the CLE40 rice homologue. 

R [14,15] 

Summary of the comparison between the recovered attractors in the GOF simulations with the experimental 

mutant phenotypes. R, recovered; PR, partially recovered; NC, not comparable (nonexistent mutant lines or 

chemical fields implicated). 

 

 



Table 2. Comparison of the LOF simulations with experimental evidence 
LOF In silico phenotype Experimental Phenotype Recovery Reference 

CK CK and its downstream effectors, ARR1 
and SHY2, are not active in any 

attractor. 

The PD domain is larger in roots where CK is degraded 
in the TD or in the pro-vascular. This is a multicellular 
phenotype that is not comparable with our single-cell 

simulation results.  

NC [1] 

ARR1 ARR1 and SHY2 are not active in any 
attractor. 

arr1 mutants have longer meristems than wild-type 
plants. This is a multicellular phenotype that is not 

comparable with our results. 

NC [1] 

SHY2 SHY2 is not active in some attractors. shy2-31 loss of function mutants have a larger PD of 
the RAM than wild-type roots. This is a multicellular 

phenotype not comparable with our results. 

NC [2] 

AUXIAA The components of CK signaling 
pathway are not active in any of the 

attractors, and the components of auxin 
signaling are constitutively active. 

There is a high degree of AUXIAA redundancy in the 
RAM, making it impossible to compare this results 

with experimental data. 

NC -- 

ARF CK and ARR1 are ectopically active in 
the central pro-vascular PD attractor. 

There is a high degree of redundancy of the ARFs in 
the RAM, making it impossible to compare this results 

with experimental data.  

NC -- 

ARF10 WOX5 is ectopically active in the 
central and peripheral pro-vascular PD 

attractors. 

Roots are agravitropic because columella cells do not 
differentiate correctly. WOX5 is still confined in its 

regular position, but QC25 expression domain is 
slightly expanded in a MIR160 overexpression line. 

Quantitative variations in auxin levels along the RAM 
might be reason this phenotype is not comparable with 

our results. 

NC [16,17] 

ARF5 No QC attractor. mp mutants do not express WOX5 since embryonic 
development, and endoreduplication starts early in the 

RAM. 

PR [6,13] 

AUX No QC and no PD attractors. Disruption of auxin signaling in the RAM anticipate 
endocycle onset. 

PR [6] 

SCR No QC, endodermis and peripheral pro-
vascular (PD and TD) attractors. 

The QC, the cortex/endodermis, the pro-vascular 
tissues are mis-specified in the scr mutant.  

R [11,13,18,
19] 

SHR Most of the attractors are lost, with the 
exception of two of the Central pro-

vascular, and the Root Cap ones. 

shr roots have defects in the QC specification, 
endodermis specification, and in the pro-vascular 

pattern. Ectopic metaxylem forms in place of 
protoxylem in the pro-vascular. 

R [11,13,20] 

MIR166 No QC, peripheral pro-vascular and 
Root Cap attractors. ARF10 is 

ectopically active in the endodermis.  

In phb-mu resistant line, PHB is not degraded by 
MIR165 and it is expressed ubiquitously in the RAM 

specifying all the pro-vascular cells as metaxylem. The 
loss of the QC cell type has not been described 

experimentally and constitutes a novel prediction of our 
model.  

PR [9] 

PHB No Central pro-vascular attractors. In phb loss of function mutants there is ectopic 
specification of the protoxylem in the pro-vascular, and 

the synthesis of CK in the TD is compromised. 

R [9,11,21] 

JKD No QC or endodermis attractors. ARF10 
is active in all the PD attractors. 

jkd mutants show defects in QC specification. JKD and 
BIB are redundant in the RAM, and along with MGP, 

NUC, SCR and SHR are all necessary for the 
specification of the endodermis.  

R [22,23] 

MGP No Endodermis PD attractor. mgp mutants show no defects. The auxin chemical field 
is involved in the differentiation of the QC and the 

endodermis [17], might be the reason this simulation 
result is not comparable with experimental data. 

Quantitative changes in auxin concentration make this 
phenotype not comparable with our results. 

NC [22] 

WOX5 No QC attractor. wox5 mutants do not express several QC markers, and 
have a disorganized SCN with large cells at the QC 

position. 

R [13] 

CLE40 CLE40 is not active in any attractor. CLE40 mutants show delayed differentiation of the root 
cap. 

R [14] 

Summary of the comparison of the recovered attractors in the LOF simulations with the experimental mutant 

phenotypes. Abbreviations are as in Table 1.  
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