The role of glutamate receptor-dependent signaling in
the dopamine system in reinforcement learning and
adaptive decision-making

Przemystaw Eligiusz Cieslak

INSTITUTE OF PHARMACOLOGY
POLISH ACADEMY OF SCIENCES



Reinforcement leraning framework for studying value-based
decision making

Learn the value of each choice: | Action A Action B
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Reinforcement leraning framework for studying value-based
decision making

Action A ActionB Update your predictions:

Updated Value
A<B

outcome #
prediction

A

A»‘}»ﬁi".ﬁ“ JE 09529288D
4 T S =B

Chosen
action

l
——oueome>




Reinforcement leraning framework for studying value-based
decision making

Maximize reward over time:
Action A Action B
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Dopamine reward prediction error (RPE)
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RPE in human brain
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From RPE signaling to action value updating
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Consequences of disrupted reinforcement learning?
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Adaptive decision-making task
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Selection of the more often rewarded alternative
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Effects of previous outcomes on choice
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choice latency (s)
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Choice latency (trial by trial)
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reward latency (s)

Reward latency
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Reward magnitude discrimination & probability discounting

small

| | 100%
certain E}—
:— 10ul
E E <100%
= wz_ O
uncertain A 20pl
forced free
choice choice
0 20 60

trials

=
o
?

~
un
1

N
(92

% choice of large reward
Ul
o o

N R 1 DATCreERT2

] control +
® mutant

100 75 50 25
probability

of large reward (%)

1004

75+

50+

25+

mGIluR5XP-b1
°
@
control
® mutant ¢
100 75 50 25
probability

of large reward (%)

100+

751

50+

25-

N R 1 D1CreERT2

control
® mutant ®

100 75 50 25
probability

of large reward (%)



Choice latency (forced & free choice trials)
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DA firing rate

Predictive value of reward paired stimulus
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Predictive value of reward paired stimulus
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Incentive value of reward paired stimulus

responses
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Consequences of disrupted reinforcement learning -
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THIS IS WHY I

WAVES OF ECSTASY ]
ONLY GIVE POSITIVE

ARE PULSING

WHAT IS THIS
STRANGE AND
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