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_ _ _ _ _ _ _ A. After 8 minutes of yaw torque training, mutant and wild type control flies show normal motor learning. In the first
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g, g. Hiichen 9, and leads to habit formation (see below). flight simulator.. wild type flies, indicating they also learned the task well. Also radish mutants show high learning scores, a low p-value and a high Figure 3: Both variants of the foraging gene show motor learning after 4-
Plotted are Pls indicating torque preference in each single period of the experimental sequence. The first two periods Bayes—Factqr, indicating they also Ie_a_rned the task. | _ . _ minutes training.
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again permanently switched off and torque preference tested without external feedback. For statistical evaluation in the high Bayes-Factors. _ R _ s Pls, low p-values and high Bayes Factors.
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Overexpressing aPKC improves Silencing Kenyon cells im- Silencing specific MBONSs
motor learning proves motor learning improves motor learning

A. aPKCdelta in yaw torque learning B. baz knockout in yaw torque learning C. aPKCdelta in composite learning
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A. Screening MBONSs for premature habit formation
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dependent A. Short yaw torque training. Expressing the constitutively active form of aPKC in all adult neurons (left, yellow) leads to high Pls, WIBXTnT_yt 5.63  7.76e-08

a low p-value and a high Bayes Factor, even with half the regular yaw torque training duration, indicating that these flies perform

better at self-learning than wild type flies which do not learn with such short training. Genetic control flies without RU486 treatment

. (right, green) show weak Pls with a higher p-value and a lower Bayes Factor, indicating they show only very weak learning after the
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B. Short yaw torgue training. Knocking out aPKC interaction partner bazooka In all adult neurons (left, yellow) yields flies with

high Pls, a low p-value and a high Bayes Factor, even with half the regular training duration, indicating that these flies perform better
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Figure 6. Some MBONSs are involved in regulating habit formation.

A. Composite training, goal-directed phase. Screening MBON driver lines exressing tetanus toxin. Plot-
ted are Pls indicating torque preference without colors after eight minutes of composite training with colors
(goal-directed phase). Wild type flies do not show any preference with such training, revealing that no
habits are formed after this kind of training. Three MBON lines show premture habit formation (red).
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green) show weak PIs with a higher p-value and a lower Bayes Factor, indicating they show only very weak learning after the reduced : . : : B. Rescreen, composite training, goal-directed phase. Two candidate lines (left, yellow, green) were
_ ) s __ ) _ _ training time. Aiglre Sl.lencmg a Sma” ol o mUShroom_bOdy. NEMEIT Ce”S.Impro.V.eS rescreened with thpe Corresponc?ing genetic contprol flies (middle, blue) under identical expe(rime?]/tal con%li ) :
Colomb J, Brembs B. The biology of psychology: “Simple” conditioning? Communicative & integrative biology. 2010;3(2):142-5 C. Composite training, goal-directed phase (test without colors). Expressing the constitutively active form of aPKC in all adult motor Iearnlng S_uch that it can be detec_ted after 8-_m|nut_e composite t_ra_unlng. | tions: eight minutes of composite training, goal-directed phase. One additional group tested composite
neurons (left, yellow) leads to high Pls, a low p-value and a high Bayes Factor, even if the colors are removed after composite train- Plotted are Pls indicating torque preference without colors in the first test after training. Expression of memory by keeping the colors also in the test after training (orange). A final group was trained
ing with torque and colors as predictors of punishment. Wild type flies do not show learning in such experiments. Genetic control flies WHWDQXV WRI[LQ LQ . AF DQG . AV .&V * DV ZHOO DV .&V ZLWKLQ WKH G$&$ DGhGte &%h&ﬁ—d%%r@(\%@l@rﬁhg Ea¥rihd, riBh Ed).
without RU486 treatment (right, green) show weak Pls with a higher p-value and a lower Bayes Factor, indicating they show only a . AV 0% % OHDGV WR KLJK 3,V D ORZ S YDOXH DQG D KLJK %D\HV )DFWRU 6 Lgid QEINDS aRd MBONVIE BdmGotstoty preMattird’habit formation, but due to pre-test differences,
very weak preference after composite training. IACA KCs separately does not result in premature habit formation. further experiments are required.

SN meeting 2023, Washington,



