








Extended Data Fig. 10 | See next page for caption.



Extended Data Fig. 10 | GRABDA analyses in ventral striatum and additional 
analyses during the probabilistic cue-reward association task in RIM cKODA 
mice. a, Schematic of slice imaging. b–d, Representative images (b) and 
quantification (c,d) of dopamine release monitored by GRABDA fluorescence  
in slices containing the ventral striatum (dashed lines outline the striatum), 
evoked by a single stimulus (b,c) or 10 stimuli (d, 10 Hz), RIM control 10 slices 
from 4 mice, RIM cKODA 10/4. e,f, Example traces (e) and quantification (f) of 
ventral striatum fluorescence variation quantified as standard deviation (SD) 
of GRABDA and of tdTomato raw fluorescence on day 1 of the task in Fig. 5, RIM 
control 6 mice, RIM cKODA 7. g,h, As in e and f, but for dorsal striatum on day 2,  
n as in e,f. The in vivo deficits are overall similar in dorsal and ventral striatum. 
There might be an enhanced GRABDA signal in ventral striatal brain slices 
compared to dorsal striatum (Fig. 1a–d) in RIM cKODA mice. This was not 
observed with amperometry33, and could be because of differences in the roles 
of RIM, or technical differences in experiments, or because of detection of 

other transmitters by GRABDA, for example norepinephrine for which 
innervation is prominent in ventral but not dorsal striatum31,47,48. i, The number 
of habituation days for the experiment shown in Fig. 5, RIM control 6, RIM 
cKODA 7. j, Number of trials that the mice completed during each training phase. 
For analyses, only completed blocks were used, n as in i. k,l, Anticipatory licks 
(k) and peak licks to expected reward during the 1 s time window from water 
onset (l) for each odor during training days 1 to 7, n as in i. m, Average ventral 
striatum GRABDA odour responses (within 3 s from odor onset), n as in i.  
n–q, Average ventral striatum GRABDA reward responses (n, p, within 201 to 
1200 ms from water onset) and reward omission responses (o, q, within 1501 to 
2500 ms from water onset) for odours 1 (n,o) and 2 (p,q), n as in i. r,s, Total licks 
(r, within 1 to 3000 ms after water onset) and average GRABDA fluorescence  
(s, within 201 to 1200 ms after water onset) for free water, n as in i. Data are 
mean ± SEM; ** p < 0.01, *** p < 0.001, assessed by two-sided Mann-Whitney 
rank-sum tests in c, d, f, h, i, j.










