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Supplemental Figures 

   

Figure S1. Memory of polarity in regenerating single tissue rings. (A,B) Memory of polarity in 

single tissue rings regenerating on a wire. (A) Schematic illustration of the regeneration of an 

excised tissue ring on a wire 37. A ring is excised from the gastric region of a mature Hydra. The 

ring is threaded on a wire that is bent at one end to mark the original polarity of the tissue. The 

majority of excised rings observed were able to regenerate on the wire (61 out of 92 samples 

regenerated, 12 escaped from the wire, 8 disintegrated, and 11 did not regenerate). 60 out of 

the 61 regenerated samples had a normal morphology that maintained the original polarity of 

the excised ring (1/61 samples regenerated into an abnormal morphology). (B) Images from a 

time lapse movie of an excised ring that regenerated on a wire. The original polarity of the 

excised ring is maintained in the regenerated animal. (C,D) Memory of polarity  in a regenerating 

tissue ring that is labeled at its oral side. (C) Schematic illustration of the regeneration of a tissue 

ring excised from the gastric region of a mature animal. The excised ring regenerates into an 

animal with a new head at the labeled region and a new foot at the other end, thus maintaining 

its original polarity. (D) Spinning-disk confocal images from a time-lapse movie of an excised ring 

that is labeled at its oral end (Movie 7). The labeling is done by locally uncaging an 

electroporated caged-dye (Abberior CAGE 552; see Methods) 38. Images show an overlay of the 

projected lifeact-GFP signal (green) and the fluorescent tissue label (blue) that marks the tissue 

originating from the oral edge of the tissue ring shortly after excision (left) and in the 

regenerated animal (right).  
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Figure S2. Different types of morphological outcomes in regenerating ring doublets. Combined 

epifluorescence (Left; green- AlexaFluor 647-conjugated 10kD dextran, magenta- Texas Red- 

conjugated 3kD dextran) and bright-field (Right) images of different outcome morphologies 

observed in the regeneration of ring doublets in the various configurations: (i) Normal (ii) Head 

in the middle with two feet (iii) Head originating from the middle of the doublet with normal 

morphology (iv) Two heads at opposite sides and (v) Heads in the middle and on the side. 

 

 

 

Figure S3. The relative sizes of fused tissue rings in H2H doublets: The size of the tissue 

originating from the two rings was characterized by the projected area within the fused 

spheroid (N=114 H2H doublets; see Methods). (A) Schematic illustration showing the projected 

areas, and the area ratio which provides a measure of the relative sizes of the two rings. (B) Bar 

plot showing the size distribution of projected ring areas (N=228 rings). (C) A graph depicting the 

area ratio of regenerating H2H ring doublets as a function of the possible morphological 

outcomes. For each type of outcome, the mean area ratio and standard deviation are shown 

(black), as well as a scatter plot of the area ratio values for each ring doublet (gray dots). 
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Figure S4. Detailed analysis of the regeneration of H2H doublets. (A) Schematic illustration of 

the regeneration experiments with fused ring doublets in the H2H configuration. Rings are 

excised from above (U) or below (L) the approximated midpoint of the two parent animals that 

are differentially labeled (green/magenta). The rings are fused so that their originally head-

facing sides adhere to each other. Samples are made from two rings taken from the same 

position along the body axis of the parent animals (top; symmetric UU or LL) or from different 

positions (bottom; non-symmetric UL or LU). (B) Bar plot depicting the outcome morphologies 

of fused H2H ring doublets generated in a symmetric (UU or LL; top) or non-symmetric (UL or 

LU; bottom) manner. (C) Schematic illustration of the formation of a H2H doublet with a physical 

barrier (a 75 μm-diameter wire) placed at the adhesion site. The barrier is removed after ~6 

hours and the regeneration proceeds as in (A). (D) Bar plot depicting the outcome morphologies 

of H2H doublets formed with this physical barrier. The probability for polarity reversal with head 

formation at an originally foot-facing side of one of the excised rings (right bars) is reduced by 

the presence of the barrier (compare to (B)). 
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Figure S5. Actin fiber organization in a regenerating H2F ring doublet that undergoes polarity 

reversal. (A) Schematic illustration of the ectodermal actin fiber organization during 

regeneration of an anti-oriented H2F ring doublet that undergoes polarity reversal. Left: The 

actin fibers in the excised rings are arranged in parallel arrays, along the direction of the body 

axis of their parent animal. The two rings are positioned in an anti-oriented H2F configuration, 

and one of the rings is marked with a fluorescent tissue label (blue). Middle: Following fusion, 

the actin fibers from the two rings can join to form continuous fibers that span the length of the 

fused ring doublet. Two aster-like defects form at the top and bottom ends of the ring doublet. 

Right: In the case of polarity reversal, the fused ring doublet regenerates into an animal that has 

a normal morphology, with a new head forming at the aster-like (+1) defect site at the bottom 

(originally foot-facing) edge of the doublet, and a foot forming at the other (originally head-

facing) end. (B) Spinning-disk confocal images from a time-lapse movie of an anti-oriented H2F 

doublet that underwent polarity reversal. Images are shown at an early (left), intermediate 

(middle) and late (right) time points during the regeneration process. The projected lifeact-GFP 

signal (see Methods) shows the organization of the ectodermal actin fibers. The +1 defect site at 

the bottom edge of the sealed doublet coincides with the formation site of the new organizer at 

the mouth of the regenerated animal.  Insets: Overlay depicting the lifeact-GFP signal (green) 

together with the fluorescent tissue label that marks one of the fused rings (blue; Texas Red-

conjugated 3kD Dextran). 

 

(which was not certified by peer review) is the author/funder. All rights reserved. No reuse allowed without permission. 
The copyright holder for this preprintthis version posted January 18, 2022. ; https://doi.org/10.1101/2021.02.04.429818doi: bioRxiv preprint 

https://doi.org/10.1101/2021.02.04.429818

