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File name: Supplementary Movie 1  

Descrip7on: Germina7on of Rhizophagus irregularis MUCL 41833 within the AMF-
SporeChip. A Eme-lapse experiment was recorded over 19 hours and 15 minutes with 15 min 
intervals between image acquisiEons using phase contrast microscopy. The movie shows the 
germinaEon of one spore of R. irregularis MUCL 41833 in a microchannel with a single, straight 
hypha emerging from the germinaEon site. Scale bar = 100 µm. Time stamp  
format = hh:mm:ss. 
 

File name: Supplementary Movie 2 

Descrip7on: Germina7on of Rhizophagus irregularis MUCL 43194 within the AMF-
SporeChip. A Eme-lapse experiment was recorded over 55 hours with 20 min intervals 
between image acquisiEons using phase contrast microscopy. The movie shows the 
germinaEon of several spores of R. irregularis MUCL 43194 in a microchannel with mulEple, 
curly hyphae emerging from each germinaEon site. In some spores, prior to germinaEon, a 
change in phase contrast down the subtending hypha can be observed, indicaEng a directed 
discharge of cellular contents. Scale bar = 50 µm. Time stamp format = hh:mm:ss. 
 

File name: Supplementary Movie 3 

Descrip7on: Germina7on of Rhizophagus intraradices MUCL 49410 within the AMF-
SporeChip. A Eme-lapse experiment was recorded over 78 hours with 20 min intervals 
between image acquisiEons using phase contrast microscopy. The movie shows the 
germinaEon of one spore of R. intraradices MUCL 49410 in a microchannel with a single hypha 
emerging from the germinaEon site, which branches several Emes, shortly behind the iniEal 
point of germinaEon. Scale bar = 100 µm. Time stamp format = hh:mm:ss. 
 

File name: Supplementary Movie 4 

Descrip7on: Spores of Rhizophagus intraradices MUCL 49410 internally collapsing within 
the AMF-SporeChip. A Eme-lapse experiment was recorded over 23 hours and 20 minutes 
with 20 min intervals between image acquisiEons using phase contrast microscopy. The movie 
shows spores of R. intraradices MUCL 49410 collapsing internally, and suddenly ejecEng 
storage vesicles and cellular content into the a[ached hyphae. Scale bar = 100 µm. Time stamp 
format = hh:mm:ss. 
 

File name: Supplementary Movie 5 

Descrip7on: Spore forming in asymbio7c hypha of Rhizophagus irregularis MUCL 43194. A 
Eme-lapse experiment was recorded over 30 hours with 20 min intervals between image 
acquisiEons using phase contrast microscopy. The movie shows a hypha of R. irregularis MUCL 
43194  forming a spore starEng with bulging in a centre posiEon in the hypha.  
Scale bar = 100 µm. Time stamp format = hh:mm:ss. 
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File name: Supplementary Movie 6 

Descrip7on: Hypha of Gigaspora margarita BEG 34 growing into the AMF-SporeChip. A Eme-
lapse experiment was recorded over 25 hours and 20 minutes with 20 min intervals between 
image acquisiEons using phase contrast microscopy. The movie shows a hypha of Gi. 
margarita BEG 34 growing into a dead-end microchannel. Hyphal branching, cytoplasmic 
retracEon and septa formaEon can be observed. Scale bar = 150 µm. Time stamp format = 
hh:mm:ss. 
 

File name: Supplementary Movie 7 

Descrip7on: Tip-to-7p anastomosis between two hyphae of Rhizophagus irregularis MUCL 
43194 within the AMF-SporeChip. A Eme-lapse experiment was recorded over 21 hours with 
20 min intervals between image acquisiEons using phase contrast microscopy. The movie 
shows two hyphae of R. irregularis MUCL 43194 approaching each other in a directed, stop-
and-go manner, prior to Ep-to-Ep anastomosis. Scale bar = 100 µm. Time stamp format = 
hh:mm:ss. 
 

 

File name: Supplementary Movie 8 

Descrip7on: Tip-to-7p anastomosis between a hypha and a germina7on site of Rhizophagus 
irregularis MUCL 43194 within the AMF-SporeChip. A Eme-lapse experiment was recorded 
over 83 hours and 40 minutes with 20 min intervals between image acquisiEons using phase 
contrast microscopy. The movie shows a hypha of R. irregularis MUCL 43194 approaching a 
germinaEon site of a subtending hypha, to which it anastomoses. A]er 57 h, a change in phase 
contrast shi]ing from the subtending hypha into the approaching hypha can be observed, 
suggesEng a transfer of cellular contents through the newly formed connecEon, followed by 
the formaEon of new branches. Scale bar = 50 µm. Time stamp format = hh:mm:ss. 
 

File name: Supplementary Movie 9 

Descrip7on: Tip-to-side anastomosis between two hyphae of Rhizophagus irregularis MUCL 
43194 within the AMF-SporeChip. A Eme-lapse experiment was recorded over 20 hours and 
20 minutes with 20 min intervals between image acquisiEons using phase contrast 
microscopy. The movie shows a hypha of R. irregularis MUCL 43194 approaching a second 
hypha and anastomoses with it from the side. A]er successful merging, fluctuaEon of cellular 
contents between both hyphae can be observed. Scale bar = 25 µm. Time stamp  
format = hh:mm:ss. 
 

File name: Supplementary Movie 10 

Descrip7on: Dynamic hyphal reac7ons of Rhizophagus irregularis MUCL 41833 within the 
AMF-SporeChip. A Eme-lapse experiment was recorded over 45 hours and 45 minutes with 
15 min intervals between image acquisiEons using phase microscopy. The movie shows the 
growth of a hypha of R. irregularis MUCL 41833 being obstructed by an obstacle, causing a 
change in growth behaviour, involving growth arrest, cytoplasmic retracEon, direcEonal 
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changes, lateral branching as well as reversal of cytoplasmic retracEon. Scale bar = 100 µm. 
Time stamp format = hh:mm:ss. 
 

File name: Supplementary Movie 11 

Descrip7on: Dynamic hyphal behaviour of Rhizophagus irregularis MUCL 41833 within the 
AMF-SporeChip. A Eme-lapse experiment was recorded over 92 hours and 30 minutes with 
15 min intervals between image acquisiEons using phase microscopy. The movie shows the 
highly dynamic growth of a hypha of R. irregularis MUCL 41833 involving growth arrest, 
irreversible cytoplasmic retracEon with obstacle contact as well as in open space, complete 
and incomplete reversible cytoplasmic retracEon, direcEonal changes and lateral branching. 
Scale bar = 100 µm. Time stamp format = hh:mm:ss. 
 

 
 

File name: Supplementary Movie 12 

Descrip7on: “Hit and split” event of Rhizophagus irregularis MUCL 43194 within the AMF-
SporeChip. A Eme-lapse experiment was recorded over 20 hours and 20 minutes with 20 min 
intervals between image acquisiEons using phase microscopy. The movie shows frontal 
collision of a hypha of R. irregularis MUCL 43194 with an obstacle, causing apical branching in 
opposite direcEons, called “hit and split”. The hypha grows slightly underneath the obstacle, 
caused by an imperfect bonding of the structure. Scale bar = 100 µm. Time stamp  
format = hh:mm:ss. 
 

File name: Supplementary Movie 13 

Descrip7on: Growth arrest of Rhizophagus irregularis MUCL 43194 hypha within the AMF-
SporeChip. A Eme-lapse experiment was recorded over 99 hours and 40 minutes with 20 min 
intervals between image acquisiEons using phase microscopy. The movie shows the growth 
of a hypha of R. irregularis MUCL 43194 arresEng and remaining in a “frozen” immobile state 
without cytoplasmic retracEon for 70 h before finally retracEng cytoplasm.  
Scale bar = 100 µm. Time stamp format = hh:mm:ss. 
 

File name: Supplementary Movie 14 

Descrip7on: Dynamic hyphal reac7on of Rhizophagus irregularis MUCL 43194 within the 
AMF-SporeChip. A Eme-lapse experiment was recorded over 20 hours and 20 minutes with 
20 min intervals between image acquisiEons using phase microscopy. The movie shows a 
hypha of R. irregularis MUCL 43194 colliding with an obstacle. The hypha keeps growing thus 
bending and pushing itself away from the obstacle. Scale bar = 50 µm. Time stamp  
format = hh:mm:ss. 

 


