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Table S1. Eleven unfixed parameters used for modelling 

 Symbol  Search range 

Tubulin concentration 

 TubTot Number of total tubulin monomers per unit area* (1 unit 

= 0.25 µm of MT) 

3,000-10,000 

Simulation specific parameter 

 NucTot Number of potential nucleation sites per area  200-400 

Cytoplasmic nucleation 

 NucRate 0 - 1 

 NucAlpha 

Rate of cytoplasmic nucleation [/s area] is defined as 

NucTot ! NucRate ! (FreeTub/TubTot)NucAlpha. 

FreeTub [unit] = TubTot [unit] – total length of MTs 

[unit]. 

0 - 10 

Branching nucleation 

 MDMNRate 0 - 0.1 

 MDMNAlpha 

Rate of branching (MT-dependent MT) nucleation [/s 

µm of MT] is defined as MDMNRate ! 

(FreeTub/TubTot)MDMNAlpha ! 4.  

0 - 10 

Severing 

 SevRate Rate of severing [/s µm of MT] is defined as SevRate ! 

4. 

0 - 0.1 

Dynamic instability of MTs 

 FreqCat Catastrophe frequency of MTs [/s] 0 - 1 

 FreqRes Rescue frequency of MTs [/s] 0 - 1 

 Kgrowth Growth velocity of MTs [µm/s] is defined as Kgrowth ! 

(FreeTub/TubTot) ! 0.25. 

0 - 2 

 Kshrink Shrinkage velocity of MTs [µm/s] is defined as Kshrink 

! 0.25. 

0 - 2 

* Unit area in the simulation was 1,120 µm2 
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Table S2. The number and length of MTs observed in the MT regrowth 
assay used for fitting with the numerical model 
 Time after wash-out [min] Value [!10-2] 
Number of total MTs [/µm2] 3 1.5 
 4 3.1 
 5 5.9 
 6 7.1 
 8 7.7 
 10 8.7 
 12 8.4 
Number of growing MTs [/µm2] 3 1.5 
 5 4.7 
 12 6.0 
Number of shrinking MTs [/µm2] 5 1.3 
 12 2.5 
Total length of MTs [µm/µm2] 4 8.2 
 6 22 
 12 47 
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Table S3. List of transgenic lines used in this study 
Gene Clone # Background Source 

PpXMAP215/PpMOR1 RNAi #7 (Nakaoka et al., 2012) 

!-Tubulin RNAi #12 (Nakaoka et al., 2012) 

Aug3 RNAi #12 

GFP-tubulin 

 /H2B-mRFP 
(Nakaoka et al., 2012) 

Katanin p60 deletion #36 
GFP-tubulin  

(rice actin promoter) 
This study 

Katanin p60 deletion #1, 2 
GFP-tubulin  

 (EF1" promoter) 
This study 

!-Tubulin-b (TubG2) -Citrine / 

!-tubulin-a (TubG1)" 
#1 This study 

PpXMAP215/PpMOR1-a-Citrine #7 

mCherry-tubulin 

This study 

Mitochondrion-mRFP (tagged to 

!ATPase) 
#1 (Uchida et al., 2011)  

ER-mCherry #21 
Gift from Shu-Zon Wu 

and Magdalena Bezanilla 

Golgi-mRFP (tagged to P. 

patens Man1’s N-terminus) 
#3 

Constructed in this study, 

referring to (Furt et al., 

2012) 

Peroxisome-mCherry 

(mCherry-SKL expression) 
#2 

GFP-tubulin 

This study 
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Table S4. List of PCR primers used in this study 

Gene 5’ primer 3’ primer 

AAAggtaccCCTCAGGTGCGAAG

CTTGTGC 

AAAatcgatATACTCTGAACCCC

CGCCAGC 
PpXMAP215 

/PpMOR1 

-a-Citrine 
AAAggatccCCACCTGAAGACGA

TAATCATTTGC 

AAAtctagaAGCCCTGGAACGT

CCTAGGGACTG 

(for integration 

check) 

GCTGCAGTGTTCAAGAAGATC

GGTG 

GCAGAGCAGGAGCCCATCAG

CGAG 

AAActcgagCCAACCACCAAGTG

AGTGAGACTTC 

AAAgatatcCTTGGTCGCGCTTT

CTTCAGACC "-Tubulin-a 

knockout AAAggatccCAATGCGAATGGAG

GTTGCAGG 

AAAccgcggCGTGCTCAGACCA

GATGTGTG 

(for integration 

check) 

CAGCCTTGACATGTGGAGATA

GTTG 

ATGCTTGGCAGCAGTGGAGA

AGCTC 

PpMan1-RFP 
ATAgcggccgcCCCCTTCACCAT

GGCAATTCAGAGTCGAAGATC 

TATggcgcgccCACCCTTATTAT

GGCGATCCCATAGGAAG 

Peroxisome- 

mCherry 

ATAgcggccgcCCCCTTCACCAT

GGTTTCTAAAGGAGAAGAAGA

CAATATG 

TATggcgcgccCACCCTTTTACA

ACTTAGATTTATACAATTCAT

CCATTCCTCCAG 

GGggtaccGATTCTCACTCACGC

CATCACG 

CCGctcgagACTGTTCTCGTCC

CGCAATCAC Katanin p60-a 

knockout CGggatccGCTTCTGATGTAAAC

GATGGAGC 

TCCccgcggACTTCGCATGTGA

GAGCCACC 

(for integration 

check) 

CATCGAGTTCTTGTCCTTGACA

CATACTC 

GAGGTTGATATCTAAGAGAT

GATCAAAGCAC 

GGggtaccGCCATTCAAGCCATT

CGAGAATGG 

CCGctcgagGCTGTCCTCCTCG

TCCCGCAAC Katanin p60-b 

knockout CGggatccGATCAGGATGTAAAT

GATGCATCTGG 

TCCccgcggGCACATGAACTTA

CATAAGTGGTGC 

Restriction enzyme sites are marked with lower cases 
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