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Figure S1. (A to C) SIM (A), WF (B) and CLSM (C) views corresponding to Fig. 1A. (D,E) SIM (D) and WF (E) views corresponding to Fig. 1B. (F,G) Full SIM (F) and WF (G) view of cell shown in Fig. 1C. (H to J) SIM (H), CLSM (I) and WF (J) view corresponding to Figs. 1 D to G. Scale bars: 5 μm for all images.
Figure S2. The discontinuous incorporation of GFP-TUA6 marker in the microtubule lattice of hypocotyl epidermal cells of Arabidopsis thaliana transformed with the CaMVpro35S::GFP-TUA6 construct. (A, B) The speckled appearance of cortical microtubules is only visible by SIM (dotted boxed area in A and full outlined inset) but not with WF (dotted boxed areas in B and full outlined inset). (C) Quantitatively the discontinuous incorporation of GFP-TUA6 is best appreciable in the linear fluorescence intensity profile (C) drawn along the microtubule enclosed in the dotted boxed area of (A; full outlined inset) and (B; full outlined inset). Black arrows in (C) denote examples of fluorescence intensity peaks well separated by SIM but not by WF along the longitudinal fluorescence intensity profile. Scale bars for all Figures: 5 μm.
Figure S3. SIM performance using 63x/NA1.40 oil immersion objective. (A) Overview of GFP-MBD labeled microtubules in hypocotyl epidermal cell visualized with a 63x/NA1.40 oil immersion objective by SIM. (B) Averaged normalized intensity curve (n=24) used for extracting average FWHM value (measured from 0.5 fluorescence intensity) representing point spread function of individual microtubules visualized with the 63x/NA1.40 oil immersion objective. Scale bar: 10 μm
Figure S4. Full view of the image used in Fig. 2. (A to C) SIM (A), WF (B) and CLSM (C) full views corresponding to Figs. 2A, D, G, J. Scale bars for all Figures: 5 μm
Figure S5. Full view of the images used in Fig. 3. (A to C) SIM (A), WF (B) and CLSM (C) full views corresponding to Figs. 3A-C. (D to F) SIM (D), WF (E) and CLSM (F) views corresponding to Figs. 3G-I. Scale bars for all Figures: 5 μm
Figure S6. Full view of the images used for kymographs of Figs. 5D, H. (A, B) Full view (A) and selected time stills (A) corresponding to boxed area in A of a dynamic microtubule undergoing successive growth and shrinkage phases at the plus end (full arrowheads) as depicted in kymograph of Fig. 5D. (C, D) Full view (C) and selected time stills (D) of a GFP-TUA6 labeled microtubule from boxed area in C, visible at both the plus end (full arrowhead) and minus end (open arrowhead) corresponding to kymograph of Fig. 5H. Scale bars: 5 μm (A, C) and 2 μm (B, D). Numbers in bottom left corners of B, D: min:sec.msec
Figure S7. (A to F) Longitudinal line profiles of absolute fluorescence intensity along bundle shown in Fig. 7B corresponding to selected time frames from a hypocotyl epidermal cell of mpk4 mutant expressing GFP-MBD microtubule marker. For ease of inspection the respective frames were copied from Fig. 7B and repeated underneath each respective profile. Full and outlined black arrowheads in graphs correspond to full and outlined white arrows in frames (see also Video S3). Full red arrowhead in both graphs and stills corresponds to single microtubule growing from its plus end as it emerges from the tip of the bundle. Scale bar for all Figures: 2 μm. Numbers on the top right corner of graphs and bottom left corners of stills are in min:sec.msec.

Visual guide to Videos S1-S3
Video S1: Video of epidermal hypocotyl cell transformed with GFP-MBD, corresponding to Fig. 5D and Figs. S2A, S2B.
Video S2: Video of epidermal hypocotyl cell expressing GFP-TUA6 marker, corresponding to Figs. 5E to G.
Video S3: Video of epidermal hypocotyl cell of mpk4 mutant expressing GFP-MBD marker corresponding to Figs. 7A to G and 8A to E.


Table S1 Summary of extrabundle microtubule dynamic values including mean growth (G) and shrinkage (S) rates (µm/min) and standard deviation (SD; µm/min), and number of microtubule ends (N). Abbreviations: GFP-MBD, green fluorescent protein – microtubule binding domain of MAP4 (microtubule associated protein 4); GFP-TUA6, green fluorescent protein – tubulin alpha 6; mpk4, mitogen activated protein kinase 4 mutant.

	
	GFP-MBD
	GFP-TUA6
	GFP-MBD in mpk4

	
	Leading End
	Lagging End
	Leading End
	Lagging End
	Leading End
	Lagging End

	
	G
	S
	G
	S
	G
	S
	G
	S
	G
	S
	G
	S

	Mean Rate (µm/min)
	6,15
	17,65
	1
	0,97
	7,84
	18,22
	1,7
	1,19
	4,14
	11,68
	0,75
	0,81

	SD (µm/min)
	3,06
	7,39
	0,98
	0,95
	3,59
	5,74
	1,74
	1,12
	2,36
	5,63
	0,75
	0,83

	N
	65
	34
	41
	33
	63
	41
	23
	26
	29
	34
	36
	32






Table S2 Pairwise comparison of end-wise growth and shrinkage values of independently visualized extrabundle microtubules between different experimental material used hereby showing the p-value of a Student’s t-test. Abbreviations: MBD, microtubule binding domain of MAP4 (microtubule associated protein 4); TUA6, tubulin alpha 6; mpk4, mitogen activated protein kinase 4 mutant; (G)+, growth at the plus-end; (G)-, growth at the minus-end; (S)+, shrinkage at the plus-end; (S)-, shrinkage at the minus-end.

	PAIRWISE COMPARISON
	TTEST p VALUES
	SIGNIFICANCE (p-value)

	MBD(G)+ vs MBD in mpk4(G)+
	0,001192924
	YES (p<0.05)

	MBD(S)+ vs MBD in mpk4(S)+
	0,000557833
	YES (p<0.05)

	MBD(G)- vs MBD in mpk4(G)-
	0,220083413
	NO (p>0.05)

	MBD(S)- vs MBD in  mpk4(S)-
	0,494753422
	NO (p>0.05)

	MBD(G)+ vs TUA6(G)+
	0,005751582
	NO (p>0.05)

	MBD(S)+ vs TUA6(S)+
	0,721034362
	NO (p>0.05)

	MBD(G)- vs TUA6(G)-
	0,100529438
	NO (p>0.05)

	MBD(S)- vs TUA6(S)-
	0,439826955
	NO (p>0.05)





Table S3 Summary of intrabundle microtubule dynamic values including mean growth (G) and shrinkage (S) rate (µm/min) and standard deviation (SD; µm/min), and number of microtubule ends (N). Abbreviations: GFP-MBD, green fluorescent protein – microtubule binding domain of MAP4 (microtubule associated protein 4); GFP-TUA6, green fluorescent protein – tubulin alpha 6; mpk4, mitogen activated protein kinase 4 mutant.

	
	GFP-MBD
	GFP-TUA6
	GFP-MBD in mpk4 mutant

	
	Leading End
	Lagging End
	Leading End
	Lagging End
	Leading End
	Lagging End

	
	G
	S
	G
	S
	G
	S
	G
	S
	G
	S
	G
	S

	Mean Rate (µm/min)
	7,37
	19,28
	0,89
	1,05
	8,08
	21,41
	0,83
	0,89
	4,45
	5,81
	0,47
	0,69

	SD (µm/min)
	3,27
	4,86
	0,83
	1,10
	3,98
	7,95
	1,53
	1,05
	3,65
	5,20
	0,63
	0,88

	N
	31
	33
	37
	33
	24
	35
	30
	27
	22
	27
	37
	32



Table S4 Pairwise comparison of end-wise growth and shrinkage values of independently visualized intrabundle microtubules between different experimental material used hereby showing the p-value of a Student’s t-test. Abbreviations: MBD, microtubule binding domain of MAP4 (microtubule associated protein 4); TUA6, tubulin alpha 6; mpk4, mitogen activated protein kinase 4 mutant; (G)+, growth at the plus-end; (G)-, growth at the minus-end; (S)+, shrinkage at the plus-end; (S)-, shrinkage at the minus-end

	PAIRWISE COMPARISON
	TTEST p VALUES
	SIGNIFICANCE (p-value)

	MBD(G)+ vs mpk4(G)+
	0,005281735
	YES (p<0.05)

	MBD(S)+ vs mpk4(S)+
	5,1806E-12
	YES (p<0.0001)

	MBD(G)- vs mpk4(G)-
	0,02333205
	YES (p<0.05)

	MBD(S)- vs mpk4(S)-
	0,114376421
	NO (p>0.05)

	MBD(G)+ vs TUA6(G)+
	0,50330809
	NO (p>0.05)

	MBD(S)+ vs TUA6(S)+
	0,179134169
	NO (p>0.05)

	MBD(G)- vs TUA6(G)-
	0,824995655
	NO (p>0.05)

	MBD(S)- vs TUA6(S)-
	0,52999976
	NO (p>0.05)




