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Introduction Results Summary and Conclusion
Habit formation is the mechanism by which animals including humans trade off flexibility and efficiency : : : , : :
demands on their behavior. Goal-directed actions are flexible but slow, while habitual responses are fast Software deveIOpment !n t.he. early phase.s of operant learning situations |n.Drosoph||.a, world-learning
but inflexible. Operant learning situations are commonly comprised of two stages: In the early d d t I . inhibits self-learning via the mushroom bodies. This mechanism prevents the
goal-directed phase, the animal is learning about both the contingencies in its (new) environment an dld daNnad ySIS immediate stereotypization of the behavior which would otherwise take place
(world-learning) as well as how to manipulate these contingencies for its own benefit (operant activity). : : : : : : : and thereby keeps the behavior flexible. We set out to scan which subtypes of
Ir a later phase, the crc])ntlijnuhed _relqtionspf_ip_ betvx;]eebr) thle animal’s actions and theirfconsequer:ce_s (Sﬁlf The in-lab custom.wrltten data cqllectlon and evaluat.lon software automatlcally r.ecords and evaluates the c.zlata using a lab journal. the mushroom body output neurons (MBONS) contribute to regulating habit
-learning) transforms the behavior into efficient, habitual responses. One important factor regulating the The software provides the user with the results combined with appropriate statistics, it also supports a quality control of the data. formation. We blocked synaptic output from all 21 MBON classes expressing
transition from goal-directed behavior to habitual responses is repetition. Repetition not only ensures the Future perspectiv Tet foxi der th trol of clacs- o dr ' c-ch of th '
behavior has been practiced enough to be more efficient than the more variable goal-directed actions, it P E E E E E o EE R EEEEEEEEEEEEEEEEEEEEEE®®E®®S®®E®®EEEEEmSEmm=m=-- - ), - stEfbs woxdiy plne el Gol r.o arte as.s Spe(_:' & etz e, el f) .ese !nes
also serves to ensure the environment is constant enough to warrant the inevitable loss of flexibility. : Lab journal Evaluation & : : was tested for premature habit formation using operant self-learning in a flight
Research in the fruit fly Drosophila has uncovered a mechanism by which sufficient repetition is ensured : . 1 ! simulator. We used custom-written software for data collection and evaluation.
In order to prevent maladaptive, premature habit formation. During the goal-directed phase, : : : : Three different MBON classes showed premature habit formation when their
world-learning inhibits selflearning via a prominent neuropil in the fly brain, the mushroom-bodes ; - ; synaptic output was blocked: MBON-2, 15 and 17. MBON-2 is glutamergic,
Blocking this brain region leads to premature habit formation accompanied by a loss of behaviora I I 1 ! whereas both MBON 15 and 17 are acetylcholinergic. The driver line for MBON
flexibility. To decipher the neuronal mechanism by which the mushroom bodies inhibit self-learning and . g g | -l H VMBON q H label
contribute to the crucial regulation of habit formation, we screened all 21 mushroom body output neuron : : : : 2 encompasses only a single neuron whereas MBON 15 and 17 each label two
(MBON) classes for their involvement in the inhibition. : ; . : neurons.
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