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Supplementary Figure 1.   

 

 
 

 

Flow profile from numerical simulations. (a) Geometry of the channels and finite element mesh 

used in numerical simulations.  To simplify the numerical simulations, only six columns of the 

serpentine channel are used, and the trap is assumed as a rectangular rod.  (b) Flow profile at the 

vertical middle plane of the device (280 μm from the bottom of the channel).   



Supplementary Figure 2.  

 

 
 

 

Characterization of trapping efficiency. (a) Optical image showing trapped embryos through the 

entire device.  (b) Trapping efficiency in each column.  (c) Trapping efficiency in each row.  The 

error bars represent standard deviation.  n = 4 independent trials.  
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Mechanism of embryo flipping into vertical orientation.  (a) Numerical simulation showing 

hydrodynamic force on the surface of the embryo simplified as a rectangular rod.  (b) Torque 

generated by hydrodynamic force when an embryo is located inside of the trap with various 

angles.  



 

 

Supplementary Figure 4.  

 

 
 

 

Quantifications of DAPI signals from raw images.  The DV axis of embryos was randomly 

orientated within the trap. The plot shows the average intensity of the DAPI signal as a function 

of position (or normalized distance) in the trap as defined in the schematic on the right.  We 

expect DAPI stain to be uniform.  The origin of the variation observed here is the variation in the 

staining process as well as variations in embryo size and shape.  This is true for all 

immunostained embryos, as well as live embryos that express (nuclear) fluorescence proteins.  

For n = 88 embryos analyzed here, the variability of the DAPI signal is ~5%, much less than the 

variability of gradient-forming species (such as Dl, Twi, zen, pMAD, and dpERK as in Fig. 3-5). 

ANOVA test on the mean along the circumference (x-axis) gives P ~ 1.  This demonstrates that 

there is no systematic bias in the illumination in the embryo.   

 

 

 

  

  

 


