
 

Fig. S1. Mutually exclusive peptidergic neuron subsets in the ectodermal layer. Upper panel: 

Neuropeptide genes distinguished by Gene# are expressed in neurons located in different regions of 

Hydra. Different gene expression shown in the same color in a given region indicates co-expression 

in the same neurons. Peptides in parenthesis are similar but not identical. Lower panel: According to 

the upper panel, mutually exclusive neuron subsets, each of which express a different combination 

of neuropeptide genes, are listed. The classical subsets express genes shown in the column, “Gene#”. 

For example, neuron subset V expresses genes #3, #6, #8, and #9 in the lower peduncle. A recent 

single-cell RNA-seq study showed that the classical subset can be further divided into new subsets. 

*
1)

 There are some GLWa
+
/Hym355

-
 neurons in the hypostome. 

*2)
 Expression of Hym-176A is 

much less than that of Hym-176B in the body column and the upper peduncle. 
*3)

 Hym-176D is not 

expressed in this region of strain 105 but expressed in strain AEP.  
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Fig. S2. Normalized neuronal activity in the Hym-176 peptidergic neuron subsets. Hym-176A-

expressing neuron subset (A). Hym-176B-expressing neuron subset (B). Hym-176C-expressing 

neuron subset (C). Hym-176D-expressing neuron subset (D). Neuronal activity (normalized relative 

intensity of GCaMP) with vertical dashed lines indicate the average starting time of excitation of all 

tested neurons in each subset, as described in Fig. 1. The number in each strip and the color of the 

excitation profile are also described in Fig. 1. 
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Fig. S3. Unnormalized neuronal activity of the body and the foot neuron circuit. Double 

transgenic line of Hym-176B::GCaMP and Hym-176C::GCaMP with (C) or without (A) procaine 

treatment. The operative chimera of Hym-176B::GCaMP and Hym-176A::GCaMP with (D) or 

without (B) procaine treatment. Unnormalized neuronal activity (total intensity of GCaMP) are 

plotted as described in Fig. 3B, D, F, H. 

� �

16 17 18 19

11 12 13 14 15

6 7 8 9 10

1 2 3 4 5

0 5 10 15 0 5 10 15 0 5 10 15 0 5 10 15

0 5 10 15

15000

20000

25000

15000

20000

25000

15000

20000

25000

15000

20000

25000

Time (sec)

To
ta

l i
nt

en
si

ty

87 88 89

69 70 71 75 76 77 79 80 83 84 85 86

55 56 57 58 59 60 61 63 64 65 66 68

41 42 43 44 45 47 48 49 50 51 52 54

28 29 30 31 32 33 34 35 36 37 38 40

15 17 18 19 20 21 22 23 24 25 26 27

1 2 3 4 6 7 8 9 10 11 13 14

0 10 20 300 10 20 300 10 20 30

0 10 20 300 10 20 300 10 20 300 10 20 300 10 20 300 10 20 300 10 20 300 10 20 300 10 20 30

10000
20000
30000
40000

10000
20000
30000
40000

10000
20000
30000
40000

10000
20000
30000
40000

10000
20000
30000
40000

10000
20000
30000
40000

10000
20000
30000
40000

Time (sec)

To
ta

l i
nt

en
si

ty

76 77 78 79 83

57 59 72 73 74 75

19 27 30 32 36 45

5 9 10 13 16 17

0 10 20 0 10 20 0 10 20 0 10 20 0 10 20

0 10 20

20000
25000
30000

20000
25000
30000

20000
25000
30000

20000
25000
30000

Time (sec)

To
ta

l i
nt

en
si

ty

7 8 9

4 5 6

1 2 3

0 10 20 30 0 10 20 30 0 10 20 30

15000

20000

25000

15000

20000

25000

15000

20000

25000

Time (sec)

To
ta

l i
nt

en
si

ty

H
ym

-1
76

B
x 

H
ym

-1
76

C
(d

ou
bl

e 
tra

ns
ge

ni
c 

lin
e)

H
ym

-1
76

B
+ 

H
ym

-1
76

A 
(o

pe
ra

tiv
e 

ch
im

er
a)

H
ym

-1
76

B
x 

H
ym

-1
76

C
(d

ou
bl

e 
tra

ns
ge

ni
c 

lin
e)

w
ith

 p
ro

ca
in

e
H

ym
-1

76
B

+ 
H

ym
-1

76
A 

(o
pe

ra
tiv

e 
ch

im
er

a)
w

ith
 p

ro
ca

in
e

A

B

C

D

Fig. S3



Movie S1. Hym-176A-expressing neuron subset. Speed: 4 x real-time. 

Movie S2. Hym-176B-expressing neuron subset. Speed: 4 x real-time. 

Movie S3. Hym-176C-expressing neuron subset. Speed: 4 x real-time. 

Movie S4. Hym-176D-expressing neuron subset. Speed: 4 x real-time. 

Movie S5. Hym-176A, B, or D-expressing neuron subset. High magnification. Speed: 4 x real-

time. 

 


