










 

Fig. 5. Unidirectional signal transmission in the body neuron circuit. Hym-176B::GCaMP 

transgenic animal was treated with procaine. Tested neurons are numbered according to their 

position, ascending from head to foot (cell#) (A). Neuronal activity (total intensity of GCaMP) with 

vertical lines indicating individual excitation spikes of each neuron (B). For each spike, the starting 

time is plotted against the cell# (C). The number in each strip, the color of the excitation profile in B, 

and the color of dots in C correspond to cells in A. The solid black line indicates loess regression 

with the 95% confidence interval in gray. Light-activated neurons in Hym-176B::GCaMP transgenic 

animal (D). Bar: 100 µm both in A and D. Box plot of time, which was taken by light-activated 

neurons to start excitation when exposed to blue light with or without dark filter (E). Three 

independent experiments were conducted (n = 22 for exp_1 and 2, and n = 14 for exp_3). Statistical 
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significance of the difference between the average time to the beginning of excitation with and 

without a dark filter was evaluated using two-sided Student’s t-test; NS: no significant difference; *: 

p < 0.05; **: p < 0.01; ***: p < 0.001. 
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Fig. 6. One subset, one circuit in the primitive nervous system. Neuron subset is a molecularly 

defined group of neurons expressing a common marker gene set. A neuron circuit is a 

physiologically defined group of neurons, firing simultaneously to function. Usually, a neuron subset 

harbors multiple neuron circuits in an advanced nervous system while a neuron subset harbors a 

single neuron circuit for their motor function in Hydra. 
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Movie 1. Hym-176A expressing neuron subset. 4 to 8 sec of Movie S1 with higher magnification. 

Speed: 1 x real-time. 

Movie 2. Hym-176B expressing neuron subset. 10 to 14 sec of Movie S2 with higher magnification. 

Speed: 1 x real-time. 

Movie 3. Hym-176C expressing neuron subset. Full length of Movie S3 with higher magnification. 

Speed: 1 x real-time. 

Movie 4. Hym-176D expressing neuron subset. Full length of Movie S4 with higher magnification. 

Speed: 1 x real-time. 

Movie 5. Double transgenic line; Hym-176B::GCaMP x Hym-176C::GCaMP. Speed: 1 x real-

time. 

Movie 6. Operative chimera; Hym-176B::GCaMP + Hym-176A::GCaMP. Speed: 1 x real-time. 

Movie 7. Double transgenic line; Hym-176B::GCaMP x Hym-176C::GCaMP treated with 

procaine. Speed: 1 x real-time. 

Movie 8. Operative chimera; Hym-176B::GCaMP + Hym-176A::GCaMP treated with 

procaine. Speed: 1 x real-time. 

Movie 9. Hym-176B::GCaMP transgenic animal treated with procaine. Speed: 1 x real-time. 

Movie 10. Hym-176B::GCaMP transgenic animal. Speed: 4 x real-time. 
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