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Figure 1: Dynamics of VNC condensation 5 

A) Snapshots at 2-minute intervals from a time lapse (Movie S3) recorded by multi-view 6 

light-sheet imaging of a live Histone 2Av-mCherry embryo (ventral view – late stage 17). 7 

mCherry labeling marks all nuclei and was used to correct the embryo twitching (see 8 

Experimental Procedures); raw data is shown on the left and “detwitched” images (blue 9 

masked) on the right. In all images, anterior is to the left and posterior to the right. Lines 10 

indicate the ventral midline. Scale bar 50 µm. B) Quantification of VNC length (i) and 11 

condensation speed (ii) as function of time. Condensation (CP1, CP2 and CP3) and pause 12 

(PP1 and PP2) phases are masked in pale green and red respectively. As a convention for 13 

this and all subsequent figures (unless stated otherwise), t=0 corresponds to the onset of 14 

the VNC pause phase (PP1), at the end of germ band retraction. Means (solid) and SD 15 

(dashed) are represented by red lines. Gray lines represent individual embryos (n=11 16 

embryos). C) Condensation velocity spatiotemporal dynamics. (i) Snapshot of a live 17 

Histone 2Av-mCherry embryo monitored by light-sheet imaging at stage 16. Scale bar 18 

50 µm. (ii) Velocity kymograph derived from PIV analysis (Experimental Procedures) 19 

along the VNC. For this and all subsequent figures, position=0 along the AP axis 20 

corresponds to the hinge between the brain lobes and the VNC proper. Time axis (top to 21 

bottom) was defined as in (B). Color-coded positive (posterior-ward - white/yellow) and 22 

negative (anterior-ward - black/blue) values of velocity (neutral - red). (iii) 23 

Representation of velocity profiles along the whole condensation process (CP2, PP2 and 24 

CP3), with 5-minute resolution, for all points along the AP axis from the most anterior 25 

(darkest blue) to the most posterior (darkest red lines) VNC positions. D) Kymograph 26 

along the VNC length from a live embryo expressing Fas2-GFP. (i) Ventral view from a 27 

confocal microscopy acquisition (Movie S4), at stage 16. Scale bar 50 µm. (ii) Stage 16 28 

embryonic VNC, re-sliced over the Z-axis. (iii) Fluorescence intensity peaks mark 29 

individual segments landmarks (color coded as in (C)). Time and AP axis positions are 30 

as in (B) and (C). (iv) Kymograph of condensation, with arrows denoting condensation 31 

direction. 32 
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34 
Figure 2: Characterization of the VNC material properties and local dynamics along 35 

its condensation 36 

A) Representative images of flat dissected embryos in stages 14 and stages 16, 37 

respectively. VNC perimeter (white line) and midline (yellow line) are highlighted, with 38 

the AFM cantilever head shown. Anterior is to the top. Scale bar 50 µm. B) Measured 39 

tissue stiffness (E) for dissected VNC at early stages (13-14). Bars denote mean values at 40 

each abdominal segment A1 to A7. Mean tissue stiffness was measured at the midline 41 

(blue) and at lateral positions of the cortex (red). Dots and diamonds correspond to 42 

individual measurements. C) as (B) but for later, stage 16-17, samples. D) (i) Kymograph 43 



of VNC strain rates, from data in Figure 1C (see Experimental Procedures). (ii) 44 

Representation of strain rates profiles during condensation (CP2, PP2 and CP3), with 5-45 

minute resolution, from the most anterior (darkest blue line) to the most posterior (darkest 46 

red line) VNC positions. (iii) Distribution of strains in VNC along the AP- axis for all 47 

time points (earliest light to latest dark lines) during the phases CP2 (green), PP2 (gray) 48 

and CP3 (green). E) Average size (and SD) of intra- and inter-commissural domains from 49 

early (E) and late (L) stage 15, early (E) and late (L) stage 16 and early (E), middle (M) 50 

and late (L) stage 17 embryos as the VNC condenses. Data was collected from 7-10 51 

measurements per time point from two embryos. 52 



 53 

Figure 3: VNC response to laser microsurgery during condensation and tissue 54 

tension 55 

A) Representative images of stage 14 embryos, expressing alpha Tubulin-GFP, before 56 

(top) and after (bottom) laser ablation. The yellow dashed line highlights the position of 57 

the laser cut (intercommissural), while green (anterior) and red (posterior) arrows indicate 58 



tensile recoil directionality (Movie S5). Scale bar 10 µm. B) Tensile recoil velocity after 59 

ablation at intercommissural (dark) and intracommissural (pale) domains, on stage 14 60 

embryos. Bars represent mean recoil velocity of anteriorly (green) and posteriorly (red) 61 

retracting tissue. Individual measurements are denoted by yellow dots (intercommissural) 62 

and diamonds (intracommissural). * p < 0.05. C) Recoil velocity of anteriorly (green) and 63 

posteriorly (red) retracting domains after VNC ablation at different stages of embryonic 64 

development (n=12 embryos). D) (i) Tiled image of a stage 16 embryo expressing alpha 65 

Tubulin-GFP after laser cutting the intercommissural domain between the abdominal 66 

segments A1 and A2. The white arrow marks the direction of tissue condensation. The 67 

anterior and posterior limits of the VNC and the different abdominal segments (A1 to A8) 68 

are indicated (yellow). (ii) Snapshots, immediately post-ablation (masked blue), and 2 69 

hours later (masked red), from Movie S6. Scale bar 20 µm. (iii) Superimposed 70 

fluorescence intensity profiles of both time points. Black arrows indicate the magnitude 71 

of the anterior-ward displacement of individual segmental landmarks over the analyzed 72 

period. E) Characteristic recoil time τ at different embryonic stages computed from the 73 

rate of recoil after laser ablation at the intercommissural domain. F) Kymograph of the 74 

VNC during condensation (Fas2-GFP expressing embryo). White curves correspond to 75 

fourth order polynomial fitting of the points of maximum compression as deduced from 76 

the viscoelastic FE model of the VNC (Experimental Procedures). (See also Figure S4D 77 

and Movie S7). 78 
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 80 

Figure 4: Rheological model of VNC condensation  81 

A) Scheme of one-dimensional rheological model. A viscoelastic term with variable rest-82 

length l has stiffness k2 and remodeling rate g (see Eq. (1) in Results). The VNC is taken 83 

to have an elastic component in parallel, with stiffness k1. The model also includes viscous 84 

contact to the external environment, denoted by h. B) Phase diagram in the parameter 85 

space k2 - h, showing that reduction of h and increase of k2 stabilizes the oscillatory 86 

behavior. Points St 14 and St 17 represent material values and transition from early to 87 

later stages of VNC development, with a stabilizing effect. C) Kymograph of numerical 88 

simulation showing the oscillatory behavior of strains as a function of time. Simulations 89 

with other parameter values showing unstable responses are shown in Figure S5. D) 90 



Sensitivity of VNC shortening and oscillatory frequencies to main model parameters on. 91 

(i) Remodelling rate, g. (ii) Stiffness, k1. (iii) Stiffness, k2. (iv) Viscosity, h. (v) Time 92 

delay, dt. Shortening is measured as the relative final length, lfinal / l0. The dotted blue line 93 

indicates the initial amplitude of the oscillations for the model reference parameters (g, 94 

k1, k2, h, dt) = (0.2, 0.01, 1.9, 15, 20), while the gray area represents the final amplitude 95 

for the analyzed value of the parameter indicated on the horizontal axis. The green line 96 

indicates the oscillations frequency as a function of the parameter values. Frequency is 97 

measured in min-1 *10. 98 
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 101 

Figure 5: Both neurons and glia participate in the architectural organization of the 102 

VNC and its condensation 103 

A) CNS Flat-preps of WT (top) and Elav-Gal4>UAS-Grim (bottom) embryos, at stage 104 

16, immunostained for Fas2 (red) and Dcp1 (green). Yellow arrowheads point to the 105 

disrupted axonal network. B) Embryos of the same genotype as in (A), immunostained 106 

for Dcp1 (red) and Repo (green). Pink arrowheads point to misplaced glia. C) CNS Flat-107 



preps of WT (top) and Repo-Gal4:UAS-mCD8-GFP>UAS-Grim (bottom) embryos, at 108 

stage 16, immunostained for Fas2 (red) and GFP (green). Yellow arrowheads point to the 109 

disrupted axonal network. D) Embryos of the same genotype as in (C), immunostained 110 

for Dcp1 (red) and GFP (green). Pink arrowhead points to surviving glia. Scale bar 10 111 

µm in A-D. E) Snapshots from time lapse recordings of WT (Top) and Repo-Gal4>UAS-112 

Grim (bottom) embryos, in an alpha Tubulin-GFP background (ventral view –stage 17) 113 

(Movie S8). Yellow arrowhead points to the VNC misshaped buckling. Scale bar 50 µm. 114 

AP axis orientation is indicated. F) Quantification of VNC length as a function of 115 

developmental time in WT (red, n=11) and Repo-Gal4>UAS-Grim (blue, n=4) embryos 116 

marked with elav:mCD8-GFP by confocal imaging. Solid and dashed lines show mean 117 

and SD values respectively. G) Tissue stiffness (E) measured by AFM for dissected 118 

VNCs at early stages (13-14), from WT, Elav-Gal4>UAS-Grim and Repo-Gal4>UAS-119 

Grim embryos. Bars denote mean values at the ventral midline (blue) and at lateral cortex 120 

areas (red). *p < 0.05 , **p < 10-2 and ***p < 10-3. H) As (G) but for later stage 16-17 121 

embryos.  122 
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124 
Figure 6: Active contractility in neurons and glia have distinct roles for VNC 125 

architecture and condensation. 126 

A) Ventral and Dorsal 3D views of dissected, stage 16, WT (top) and Elav-Gal4>UAS-127 

Zip-RNAi (bottom) embryos, immunostained for Fas2 (red) and Dcp1 (green). Yellow 128 

arrowheads point to the disrupted axonal network. B) Ventral and Dorsal 3D views, 129 

equivalent to (A), of stage 16, WT (top) and Repo-Gal4:UAS-mCD8-GFP>UAS-Zip-130 

RNAi (bottom) embryos, immunostained for Fas2 (red) and GFP (green). Pink 131 

arrowheads point to misplaced glia. Yellow arrowheads point to the disrupted axonal 132 



network. A-B Scale bar 10 µm. C-E) Condensation dynamics in control (C), Elav-133 

Gal4>UAS-Zip-RNAi (D) and Repo-Gal4>UAS-Zip-RNAi (E) embryos (Movie S10). 134 

(i) Snapshots of live embryos, expressing Fas2-GFP, monitored by confocal imaging, at 135 

stage 17. Yellow arrowheads point to the posterior tip of the uncondensed VNC (D) and 136 

to the VNC misshaped buckling (E). Anterior is to the left. Scale bar 50 µm. (ii) 137 

Representation of velocity profiles during condensation along the AP axis, from the most 138 

anterior (darkest blue) to the most posterior (darkest red line) VNC positions (as in Figure 139 

1C). (iii) Kymograph of strain rates along the VNC (as Figure 2D). Cyan marks point to 140 

strain oscillations, which are strongly diminished upon reduction of glia contractility. 141 



 142 

Figure 7: Neurons and Glia cooperate to lead the oscillatory character of VNC 143 

condensation  144 

A) Snapshot from the 3D representation (Movie S11) of the segmental 2D strain pattern 145 

of the VNC during condensation, in WT animals. The actual 3D meshwork (top) is 146 

aligned to the corresponding raw image (bottom). AP axis orientation is indicated. B) 147 

Displacements and strains along the VNC, in WT embryos and in embryos with pan-148 

neural (Elav-Gal4>UAS-Zip-RNAi) or pan-glial (Repo-Gal4>UAS-Zip-RNAi) non 149 



muscle Myosin II knockdown, at equivalent developmental times [14 hours after egg 150 

laying (AEL) at 29ºC]. (Snapshots from Movie S12). C) Cartoon summarizing the VNC 151 

condensation oscillatory regime during the CP2 and CP3 stages (examples at the level of 152 

the abdominal segments A4 and A7, data from Movie S3 – see Figure 1C), as well as 153 

pointing to the opposing displacements of the thoracic (red) and abdominal (green) 154 

segments towards the central stationary domain. D) Cartoon presenting the segmentally 155 

iterated intercommissural and intracommissural domains of the axonal network before 156 

(top) and after (bottom) condensation. Their mechanical properties (rigid or tensile) are 157 

shown. This representation depicts the first three abdominal segments actively 158 

contracting (green arrows) towards the thorax/abdomen stationary domain. E) Cartoon 159 

presenting in 3D the VNC internal segmentally iterated axonal network (described in D) 160 

surrounded by the glial shell (Subperineural Glia) with centripetal and longitudinal 161 

contractile capability (blue arrows). AP axis orientation is indicated.  162 
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SUPPLEMENTARY FIGURES LEGENDS 381 

382 
Figure S1: VNC Cytoskeleton structural organization 383 

A) Acetylated α-Tubulin immunoreactivity. Left; maximum projection of a ventral view 384 

of three abdominal segments (A2 to A4) of the VNC of a 16-stage embryo. Left (L) and 385 

Right (R) and Anterior (A) and Posterior (P) orientation are labelled. Scale Bar is 10 μm. 386 

Middle; image cross-correlation score [mean (black) and ± standard deviation (red)] 387 

along the AP axis. Right; self cross-correlation matrix of the Z sections of the same image. 388 



The color-coded representation shows the correlation level (red-maximum to blue-389 

minimum) for each possible cross comparison at each position of the image divided in 50 390 

bins (see Experimental Procedures). Two axonal nodes with robust maximum correlation 391 

are conserved from segment to segment. B) Phalloidin (Actin) distribution. Left; 392 

maximum projection of a ventral view of three abdominal segments (A2 to A4) of the 393 

VNC of a 16-stage embryo. Signal Intensity is color coded (Fire LUT). Arrows point to 394 

the anterior and posterior commissures. Scale Bar is 10 μm. Right; Actin intensity profile 395 

along the AP axis: Discontinued Red at the ventral midline highlighting the anterior (AC) 396 

and posterior commissures (PC) (arrows). Solid Blue at the main contralateral trunks 397 

uncovering a stereotyped segmentally iterated distribution. C) Non-Muscle Myosin 398 

(NMM - Myosin II) imunoreactivity. Left; maximum projection of a ventral view of three 399 

abdominal segments (A2 to A4) of the VNC of a 16-stage embryo. Signal Intensity is 400 

color coded (Fire LUT). Arrows point to the lateral (left and right) and central neuropile 401 

domains. Scale Bar is 10 μm. Right; NMM intensity profile transversal to the AP axis: 402 

Discontinued Yellow at the ventral surface of the VNC highlighting the NMM 403 

accumulation at the lateral domains around the neurons cell bodies; Solid Blue at the 404 

medial edge of the longitudinal axonal trunks showing the preferential acumulation of 405 

NMM at contralateral single-cell domains at the dorsomedial edge; and Discontinued Red 406 

at the middle of the VNC trunk. See also Movie S1. 407 

 408 



409 
Figure S2: VNC condensation temporal development and spatial distribution of cell 410 

density 411 

Density of neurons cell bodies along condensation progression: A) PP1 phase; B) CP2 412 

phase; C) PP2 phase. Top row: 3D representation of the spatial position of the neurons 413 

cell nucleus at the respective time points, with color coding representing height along the 414 

DV-axis. Second row: Average number of nuclei neighbouring each nucleus (AP density) 415 

along the AP axis. Third row: Average number of nuclei neighbouring each nucleus along 416 

the left-right (LR) axis. Fourth row: Average number of nuclei neighbouring each nucleus 417 

along the DV axis. In all panels the blue curve is mean and the dashed red line represent 418 

±1 s.d. Green arrows denote peaks in the density. D) Snapshots corresponding to the five 419 

phases of VNC condensation (CP1, PP1, CP2, PP2, CP3) from a time lapse (Movie S2) 420 



of an Elav-Gal4>UAS-mCD8-GFP embryo (lateral view) recorded by confocal 421 

microscopy. mCD8-GFP labelling marks all neural derivatives. Dotted shapes indicate 422 

the position of the brain lobes. Arrowheads denote the posterior tip of the VNC. AP axis 423 

orientation is indicated. Scale bar 50μm. We calculated the nuclei density by quantifying 424 

the number of nuclei that were within a sphere of radius 7.5mm from each nucleus. We 425 

did not calculate the density for nuclei near the tissue edges to minimize boundary effects. 426 

 427 

 428 

 429 



430 
Figure S3: Quantification of VNC material properties during condensation 431 

A) Statistical analysis of measured E (stiffness values) at different positions from stage 432 

11-14 (estimationstats.com). Data points are shown on the left. The confidence interval 433 

is shown on right. p < 0.05 from Mann-Witney test. B) As (A), but for late stages 15-17. 434 

p < 10-2 from Mann-Witney test. C) As (B), but comparing the E measured in anterior 435 

domains (A1-A5) with those of posterior domains (A6-A7). p < 10-2 from Mann-Witney 436 

test. 437 

 438 



439 
Figure S4: Analyses of laser microsurgery of the VNC and details of the finite 440 

elements model 441 

A) (Top) VNC tissue recoil after generating a laser cut perpendicular to the AP axis of a 442 

stage 14 embryo expressing alpha Tubulin-GFP. Yellow dashed line indicates the region 443 

of analysis. (Bottom) Kymograph of VNC recoil after laser ablation. Green (anterior) and 444 

red (posterior) arrows indicate tissue recoil directionality. The black transversal domain 445 

spans the period of laser cutting. Scale bar 10 μm. B) Analysis of VNC recoil speed, at 446 



inter- and intracommissural domains. Confidence interval on right. Generated using 447 

estimationstats.com. C) Mapping of the measured velocities from PIV onto the FE model. 448 

Each velocity on the (x, y) plane is mapped onto points of the deformed mesh with closer 449 

(x, y) positions. Nodes with non-associated velocity were deformed according to 450 

Cauchy’s equilibrium equation for a viscoelastic material and discretized (see 451 

Experimental Procedures). D) As Figure 3F, but showing the points of maximum 452 

compression (minimum value of 𝜎"" ) before (white dots) and after smoothing (white 453 

lines). E) Snapshots of deformed FE model showing contour plot of the AP normal stress 454 

σxx superimposed over the corresponding images (ventral view) of Fas2-GFP embryos. 455 

Scale bar 50 μm. 456 



 457 

Figure S5: Kymographs of rest-length and condensation diagrams on four planes of 458 

the parameter space 459 

A-D) Rheological model with delay using different material parameters and numerical 460 

simulation A) Stable oscillation using reference values: remodeling rate g = 0.21 s-1, 461 

viscous friction h = 15 Pa.s., delay Dt =20 s, and stiffnesses k1 = 0.01 Pa and k2 = 1.9 Pa, 462 

respectively. Initial rest-length is L0 = 0.95l0, with l0 being the initial apparent length. B) 463 



Unstable oscillations due to increase of remodeling rate (g = 0.22 s-1). C) Unstable 464 

oscillations due to increase of viscosity h=16 Pa.s. D) Unstable oscillations due to 465 

decrease of stiffness k2 =1.8 Pa. E-H) Relative shortening measured as the relative final 466 

length, lfinal/l0, for different combinations of perturbed values of model parameters: elastic 467 

stiffness k1, viscosity h, delay dt, and remodeling rate g. A) Stifness / Viscosity. B) 468 

Stifness / Remodeling rate. C) Stifness / Delay time. D) Remodeling rate / Delay time. 469 

Values have been chosen around the reference parameters (k1, h, dt, g) = (0.01, 15, 20, 470 

0.2). Effects of stiffness k2 of viscoelastic branch are similar to those of k1. 471 

 472 

 473 



474 
Figure S6: Large-scale forces and local tissue dynamics are modulated by neurons 475 

and glia 476 

A) CNS Flat-preps of WT (top) and Elav-Gal4>UAS-Grim (bottom) embryos, at stage 477 

16, immunostained for Dcp1 (red) and Elav (green). Yellow arrowheads point to ELAV 478 

positive, Dcp1 negative cells, which are neurons that have not engaged to apoptosis. Scale 479 

bar 10 µm. B) Quantification of VNC length (VNC/Embryo Length %) of WT (gray), 480 

Elav-Gal4>UAS-Grim (blue) and Repo-Gal4>UAS-Grim (red) embryos, at stage 16. 481 

Bars represent mean values (n=6 embryos). **p < 10-2. C) Snapshots from light-sheet 482 



imaging recordings of a Repo-Gal4::UAS-mCD8-GFP::His2Av-mRFP>UAS-Grim 483 

embryo (ventral view) at two different times of development (Stages 15-17) (Movie S10). 484 

Magenta arrows denote local velocity trajectories from PIV analyses. AP axis orientation 485 

is indicated. Scale bar 50 µm. D) Velocity (as in Figure 1C) and strain rate (as in Figure 486 

2D) kymographs for a representative Repo-Gal4>UAS-Grim embryo. No periodic 487 

oscillations were observed. 488 

 489 

 490 

 491 

 492 

 493 



494 
Figure S7: Subperineural glia contractility is necessary for condensation and VNC 495 

organization. 496 

A) Quantification of VNC length of WT (gray), Elav-Gal4>UAS-Zip-RNAi (blue), 497 

Repo-Gal4>UAS-Zip-RNAi (red) and Moody-Gal4>UAS-Zip-RNAi embryos (orange), 498 

at stage 16. Bars represent mean values (n = 5 embryos). ***p < 10-3. B) Ventral and 499 

Dorsal 3D views of dissected, stage 16, control (top) and Moody-Gal4::UAS-mCD8-500 

GFP>UAS-Zip-RNAi (bottom) embryos, immunostained for Fas2 (red) and GFP (green). 501 

Yellow arrowheads point to the disrupted axonal network. AP axis orientation is 502 

indicated. Scale bar 10 μm. 503 



 504 

SUPPLEMENTARY MOVIES LEGENDS 505 

 506 

Movie S1. VNC Cytoskeleton structural organization 507 

Animated 3D reconstruction of a section of the VNC of a late Drosophila embryo (Stage 508 

16) highlighting the levels of expression (Fire Lut) of different cytoskeletal components: 509 

the axonal pattern stained with anti Acetylated α-Tubulin antibodies (left); the iterated 510 

segmental distribution of actin (Phalloidin staining) along the AP axis (centre); and the 511 

distribution of NMM accumulating at the longitudinal dorsomedial edges of the 512 

neuropile. Scale bar 15 µm. 513 

 514 

Movie S2. Dynamics of VNC condensation 515 

Time lapse of an elav-Gal4>UASmCD8-GFP embryo (lateral view) recorded by confocal 516 

microscopy. mCD8-GFP labeling marks all neural derivatives. AP axis orientation is 517 

indicated. Time in hours. Scale bar 50 μm. 518 

 519 

Movie S3. Isotropic three-dimensional reconstructions of embryo images 520 

Time lapse recorded by multi-view light-sheet imaging of a live Histone2Av-mCherry 521 

embryo (ventral view). mCherry labeling marks all nuclei and was used to correct the 522 

embryo twitching. Raw data is shown on the top and “detwitched” images on the bottom. 523 

AP axis orientation is indicated. Time in hours. Scale bar 50μm. 524 

 525 

Movie S4. Anterior and posterior contractile oscillations (stationary domain) 526 

Time Lapse recording of an embryo expressing Fas2-GFP (Top - ventral view; Bottom - 527 

re-slice over the Z-axis) acquired by Confocal Microscopy. The double headed arrow 528 

points to the stationary domain where converge anterior and posterior condensation. AP 529 

axis orientation is indicated. Time in hours. Scale bar 50μm. 530 

 531 



Movie S5. VNC response to laser microsurgery during condensation 532 

Laser ablation of stage 14 embryos expressing alpha Tubulin-GFP. The recoil of 533 

intercommissural (left) and intracommissural (right) cuts are compared. Yellow lines 534 

highlight the position of the laser cuts. AP axis orientation is indicated. Time in seconds. 535 

Scale bar 20μm. 536 

 537 

Movie S6. VNC condensation is segmentally autonomous 538 

Evolution over time of a laser cut at the intercommissural space between the abdominal 539 

segments A1 and A2, of a stage 14 embryo, expressing alpha Tubulin-GFP. After 540 

ablation, the individual neuromeres (color coded dots at the bottom mark the positions of 541 

the anterior and posterior commissures of each neuromere at sequential times) continue 542 

to condense autonomously. Yellow line highlights the position of the laser cut. AP axis 543 

orientation is indicated. Time in hours. Scale bar 20μm. 544 

 545 

Movie S7. Three-dimensional Finite Element model (FE) 546 

The measured velocity field was mapped onto the FE model to reconstruct strain and 547 

stress fields. Evolution through time of contour plots of AP stresses 𝜎"" (FE model) 548 

superimposed over experimental live images (ventral view) of an embryo expressing 549 

Fas2-GFP. AP axis orientation is indicated. Time in hours. Scale bar 50μm. 550 

 551 

Movie S8. Glia participates in the architectural organization of the VNC and its 552 

condensation 553 

Time lapse recordings of WT (Top) and Repo-Gal4>UAS-Grim (bottom) embryos in an 554 

alpha Tubulin-GFP background (ventral view) acquired by Confocal Microscopy. AP 555 

axis orientation is indicated. Time in hours. Scale bar 50μm. 556 

 557 

Movie S9. VNC condensation requires the mechanical contribution of glia 558 

Light-sheet imaging record of a Repo-Gal4::UAS-mCD8-GFP::His2Av-mRFP>UAS-559 

Grim embryo (ventral view) at different times of development (Stages 15-17). Magenta 560 



arrows denote local velocity trajectories from PIV analyses. The VNC is significantly 561 

elongated and misshaped. AP axis orientation is indicated. Time in hours. Scale bar 50 562 

μm. 563 

 564 

Movie S10. Distinct roles for neurons and glia in VNC architecture and 565 

condensation 566 

Time lapse recordings of embryos expressing Fas2-GFP, monitored by confocal imaging. 567 

From top to bottom, condensation dynamics in control (WT); Elav-Gal4>UAS-Zip-RNAi 568 

and Repo-Gal4>UAS-Zip-RNAi embryos. AP axis orientation is indicated. Time in 569 

hours. Scale bar 50 μm. 570 

 571 

Movie S11. Finite Element model of VNC condensation 572 

Three-dimensional representation of VNC condensation. FE model showing the 573 

evolution through time of contour plots of AP displacements (top) and experimental live 574 

images (ventral view) of an embryo expressing Fas2-GFP (bottom). AP axis orientation 575 

is indicated. Time in hours. 576 

  577 

Movie S12. Myosin-mediated contractility in neurons and glia is required for VNC 578 

condensation 579 

Finite element simulations with mapped velocities of control (WT); Elav-Gal4>UAS-580 

Zip-RNAi and Repo-Gal4>UAS-Zip-RNAi embryos. Contour plots in the top row show 581 

the AP displacement fields and in the bottom row the elastic strains ε_xx. 582 

 583 

 584 


