
Supplemental Material 

 

Supplemental statistical details 

Detailed test statistics for the data shown in Fig. 1 (Protein synthesis is required after 

memory retrieval at both 6 h and 24 h after training for later memory expression). 

One-way ANOVA and post-hoc pairwise tests on the conditioned feeding response 

data from the groups of snails tested for memory at 6 h post-training (Fig. 1A, bottom 

left panel): F[2, 55] = 4.6, p < 0.02; Tukey’s HSD tests, p < 0.03. One-way ANOVA 

and post-hoc pairwise tests on the conditioned feeding response data from the 

groups of snails tested for memory at 24 h post-training (Fig. 1B, bottom left panel): 

F[2, 57] = 9.4, p < 0.001, Tukey’s HSD tests, p < 0.001). Animals tested at 24 h and 

42 h with no previous CS test (no CS) show significant feeding responses compared 

to baseline (Figs. 1A and 1B, top right panels). One-way ANOVAs on the conditioned 

feeding response data following retrieval or no retrieval: 24 h ANOVA performed on 

the CS at 6 h groups and a handled group (Fig. 1A, bottom right panel), F[2, 46] = 

28.7, p < 0.001; 24 h ANOVA performed on the no CS at 6 h groups and a handled 

group (Fig. 1A, top right panel): F[2, 52] = 6.9, p < 0.002; 42 h ANOVA performed on 

the CS at 24 h groups and a handled group (Fig. 1B, bottom right panel): F[2, 51] = 

11.2, p < 0.001; 42 h ANOVA performed on the no CS at 24 h groups and a handled 

group (Fig. 1B, top right panel): F[2, 51] = 15.7, p < 0.001. Tukey’s HSD tests on the 

CS/US paired groups that were both given a retrieval trial (CS) at either 6 h or 24 h 

post-training and subsequently injected with anisomycin and handled control groups: 

p = 0.8 and 0.45, respectively. Two-way ANOVAs comparing the feeding responses 

to the CS of the four CS/US paired groups in each experiment: 24 h test (Fig. 1A, top 

and bottom right panels), F[1, 61] = 6.5, p < 0.014; 42 h test (Fig. 1B, top and bottom 

right panels), F[1, 61] = 14.9, p < 0.04). 
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Detailed test statistics for the data shown in Fig. 2 (Memory retrieval at 6 h but not 24 

h after training activates PKA). Unpaired t-tests on the conditioned feeding response 

data at 6 h and 24 h post-training of the CS/US paired group (n = 14, each) and the 

CS/US unpaired group (n = 15, each) (Fig. 2B): df = 27 and 27, t = 5.6 and 5.8, p < 

0.0001). Two-way ANOVAs on PKA activity data measured 5 min after the 

presentation of CS at 6 h or 24 h post-training or at corresponding timepoints without 

the presentation of the CS (no CS): PKA assay at 6 h 5 min after training (Fig. 2Ci), 

F[3, 51] = 6.9, p < 0.001, effect of interaction of CS/US pairing and memory retrieval 

on PKA activity, p < 0.04; PKA assay at 24 h 5 min (Fig. 2Cii), F[3, 52] = 0.6, p = 0.6.   

 

Detailed test statistics for the data shown in Fig. 3 (PKA activity is required after 

memory retrieval at 6 h but not 24 h after training for later memory expression). One-

way ANOVA and post-hoc pairwise tests on the conditioned feeding response data 

from the groups of snails tested for memory at 6 h post-training (Fig. 3A, bottom left 

panel): F[2, 62] = 5.0, p < 0.01; Tukey’s HSD tests, p < 0.02). At the second test, 24 

h after training (Fig. 3A, bottom right panel), one-way ANOVAs detected a source of 

significant difference (comparisons among the CS at 6 h groups and a handled 

group, F[2, 59] =  7.1, p < 0.02; comparisons among the no CS at 6 h groups and a 

handled group, F[2, 53] = 7.9, p < 0.001). Of the four CS/US paired groups shown in 

the top and bottom right panels of Fig. 3A, only the group that received the CS at 6 h 

post-training followed by KT5720 injection shows no feeding response to the CS 

compared to baseline (Tukey’s HSD test, p = 0.99). Two-way ANOVA comparing the 

feeding responses to the CS of the four CS/US paired groups at 24 h (Fig. 3A, top 

and bottom right panels): F[1, 74] = 4.0, p < 0.05). One-way ANOVA and post-hoc 

pairwise tests on the conditioned feeding response data of the two conditioned 
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groups first tested at 24 h after training and the handled control groups (Fig. 3B, 

bottom left panel): F[2, 56] = 8.1, p < 0.001; Tukey’s HSD tests, p < 0.002 and 0.004. 

One-way ANOVA performed on the 42 h data from the CS at 24 h and handled 

groups (Fig. 3B, bottom right panel): F[2, 52] = 4.6, p < 0.002. One-way ANOVA 

performed on the 42 h data from the no CS at 24 h groups and a handled group (Fig. 

3B, top right panel): F[2, 46] = 14.9, p < 0.001. Multiple post-hoc comparisons 

between the four CS/US paired groups (Fig. 3B, top and bottom right panels): 

Tukey’s HSD tests, p > 0.05. Multiple post-hoc comparisons of the CS/US paired 

groups with their respective handled control group (Fig. 3B, top and bottom right 

panels): Tukey’s HSD tests, p < 0.05. Two-way ANOVA comparing the feeding 

responses to the CS of the CS/US paired and the handled control groups (Fig. 3B, 

top and bottom right panels): F[3, 68] = 1.4, p =  0.248.  
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Supplemental Figure 1. PKA inhibition during US-induced feeding in 

conditioned animals at 6 h post-training does not abolish the conditioned 

response in the 24 h memory test.  

A, In this experiment, we used the same 

experimental protocol as in the CS-induced 

reconsolidation plus PKA inhibition 

experiments (Fig. 3) but instead of presenting 

the CS, we presented the sucrose US  to CS + 

US conditioned animals at 6h after training. 

Sucrose unconditionally activated the feeding 

motor program in the animals, which were 

injected with the PKA inhibitor KT5720 or 

vehicle 10 min later.  

B, Results of the 24 h memory tests performed 

on a KT5720 and a vehicle-injected group of CS/US paired animals. Both 

experimental groups show a significant (*) feeding response to the CS when 

compared against the baseline CS response in a handled control group (mean, line; 

SEM, grey band) (ANOVA, F[3, 65] = 4.45, p < 0.001; Tukey’s HSD tests, p < 0.05), 

indicating that PKA inhibition after the unconditional activation of the feeding motor 

pattern does not abolish the conditioned feeding response.  

 

 

 


