
SUPPORTING INFORMATION 

Table S1. The number of bees and colonies used in each experiment (LTM=Long 
Term Memory, DMF= dimethyformamide). 

Adult age 
Experiment Caste Colony 1 d 5 d 10 d 15 d 20d 25 d Forager 

EXP. 1 queen Colony 1 20 

Colony 2 20 
Colony 3 20 

worker Colony 1 36 34 36 31 34 
Colony 2 36 34 36 31 34 
Colony 3 36 34 36 31 34 

EXP. 2 queen Colony 1 20 
Colony 2 20 

Colony 3 20 
worker Colony 1 20 

Colony 2 20 

Colony 3 20 

EXP. 3 queen Colony 1 (LTM / RM) 22 / 22 
Colony 2 (LTM / RM) 22 / 22 
Colony 3 (LTM / RM) 21 / 21 

worker Colony 1 (LTM / RM) 31 / 33 
Colony 2 (LTM / RM) 31 / 33 
Colony 3 (LTM / RM) 31 / 33 

EXP. 4 queen Colony 1 (DMF / 
Zeb) 

21 / 20 22 / 24 21 / 21 25 / 25 

Colony 2 (DMF / 
Zeb) 

21 / 20 22 / 24 21 / 21 25 / 25 

Colony 3 (DMF / 
Zeb) 

21 / 20 22 / 24 21 / 21 25 / 25 

worker Colony 1 (DMF / 
Zeb) 

30 / 31 31 / 31 31 / 29 33 / 30 33 / 36 

Colony 2 (DMF / 
Zeb) 

30 / 31 31 / 31 31 / 29 33 / 30 33 / 36 

Colony 3 (DMF / 
Zeb) 

30 / 31 31 / 31 31 / 29 33 / 30 33 / 36 

EXP. 4 
Gene 
expression 

queen Colony 1 5 5 5 5 

Colony 2 5 5 5 5 
Colony 3 5 5 5 5 

worker Colony 1 5 5 5 5 
Colony 2 5 5 5 5 
Colony 3 5 5 5 5 
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Our study Lockett et al. (2010) Biergans et al. (2015)* 

Age 1, 5, 10, 15 7 10 

Caste Queens and workers Workers Workers 

Zeb treatment time point 
(where applicable) 

5 h before training 

Test time point ⑴

⑵

Table S2. Comparisons between the methods of our study and two relevant studies 

(Lockett et al. 2010 and Biergans et al. 2015). This table is not a complete summary 

of all of the differences between these three studies but is given to highlight why 

caution is needed in comparisons. For example, our study differed from the others 

because it included a memory test 30 min before the bees were frozen for gene 

expression analysis, unlike the other two studies. 

No zeb treatment 2 h after training 

30 min after training Zeb treatment or no zeb 
treatment, then tested 7 
days after training 

Zeb treatment and 24 h

after training (Fig. 2b*) 

1, 3, 5 and 24 h after

training (Fig. 3b*) with no 
zeb treatment 
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Fig. S1. Queen-rearing setup showing (A) queen cells nearing completion, (B) 

completed queen cells now separated into (C) individual chambers. 
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Fig. S2. Survival rates in both queens and workers treated with dimethyformamide 

(DMF, the Ctrl) or zebularine (zeb) at different ages. Survival is based upon the 

percentage of bees that lived between the last acquisition training trial and the 7 day 

long term memory test.  
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