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Control experiments for olfactory acuity and electric shock avoidance.

Expression of the different RNAI constructs used in this study in MB neurons or in Cortex glia did not
have any significant effect on olfactory acuity or the avoidance of electric shocks. The P-value indicated
for RNAi-expressing flies is the lowest one obtained from the two pairwise comparisons between these
flies and their driver (tubulin-GAL80ts; VT30559/+ or tubulin-GAL80ts; R54H02) or effector (UAS-
...RNAi/+) controls. n is indicated for each experiment.

Supplementary Table 1: Control experiments for olfactory acuity and electric shock avoidance

related to Fig. 1 and Extended Data Fig. 1.

Genotype Shock avoidance Naive odor avoidance
Octanol Methylcyclohexanol
Mean * . Mean * . Mean .
Statistics Statistics Statistics
s.e.m. s.e.m. s.e.m.
tubGal80%;VT30559/+ 54.849.7 70.6x4.4 55.4+2.2
bGalgo! F2,21=0.51 F2,21=0.027 F2,21=1.04
tubGal80%;VT30559> _ _ _

s 63.8+11.4 | pP=0.61 68.8+6.1 | P=0.97 67.5+7.8 p=0.37
UAS-CPT1 RNAi HMS0040 n=8 =8 n=s
+/UAS-CPT1 RNAi HMS0040 49.319.7 69.416.8 66.918.3
tubGal80%;VT30559/+ 70.1+£3.9 48.9+4.6 46.616.4

bGalg0" F2,45=0.35 F2,33=0.74 F2,33=0.14
tubGal80%;VT30559> _ _ _

’ 72.1+4.0 |P=0.71 46.8+4.5 | P=0.49 415, p=0.87
UAS-CPT1 RNAi KK100935 0 n=16 6.84.5 n=12 >0.4+5.8 n=12
+/UAS-CPT1 RNAi KK100935 67.314.2 42.1+2.9 47.3+3.3
tubGal80%;VT30559/+ 43.4+7.3 41.1+6.6 40.417.6
tubGal80®; VT30559> F2,21=0.53 F2,21=0.28 F2,21=0.11

. 36.1£12.5 | p=0.60 34.8+7.3 | p=0.76 35.4%4.9 p=0.89
UAS-MTPo. RNAi HMS00660 _ _ _
n=8 n=8 n=8
+/UAS-MTPo. RNAi HMS00660 30.046.7 35.316.1 38.149.2
tubGal80'; UAS-Dcr2, VT30559/+ | 70.2+5.7 56.4+3.9 56.8+4.8
tubGal80®; UAS-Dcr2, VT30559> F2,27=0.36 F2,30=1.78 F2,39=0.21
. 65.5£3.6 | p=0.70 50.1+3.2 | p=0.18 53.1+3.9 p=0.81
UAS-MTPo. RNAiI GD11299 n=10 n=14 n=14
+/UAS-MTPa RNAi GD11299 71.045.3 47.7+2.8 53.145.1
tubGal80%;VT30559/+ 51.31#3.8 59.7+11.4 77.1+9.4
F2,27=0.28 F2,24=0.86 F2,24=0.18
tubGal80%; VT30559> ' ' '

’ .149. =0.76 4+10. =0.44 2+7. =0.84

UAS-HAD1 RNAi HMC05280 51.1+9.6 p_ 40.4+10.9 p_ 70.2+7.5 P_
n=10 n=9 n=9
+/UAS-HAD1 RNAi HMC05280 57.5¢6.0 45.0£10.2 76.4+£9.7
+/yw 41.0£10.9 | t14=0.78 62.4+7.3 | t14=0.41 53.9+10.9 | t1s=1.60
p=0.45 p=0.69 p=0.13
+/HAD1" 51.3%7.5 |n=8 66.316.1 | n=8 74.9%7.2 n=8




Supplementary Table 2: Efficiency of genetic knockdowns used in the study.
Statistical comparisons were made using a two-sided unpaired t-test. Asterisks illustrate the

significance level, with the following nomenclature: ***P<0.001, **P<0.01; *P<0.05.

Genotype Mean + s.e.m. Statistics % of mMRNA reduction
elav/+ 1.05+0.07 t4=7.461

p=0.0017 (**) 79%
elav>UAS-CPT1 RNAi HMS0040 0.231+0.09 n=3
elav/+ 0.77+£0.67 14=4.150

p=0.0060 (**) 60%
elav>UAS-CPT1 RNAi KK100935 0.31+0.09 n=4
elav/+ 0.900.27 te=2.707

lav>UAS-MTPoL RNA p=0.0353 (%) 80%

elav>UAS-VITEO RRAI 0.18£0.01 n=4
HMS00660
elav/+ 1.021+0.26 14=3.256

p=0.0312 (*) 84%
elav>UAS-MTPaL RNAi GD11299 | 0.16+0.03 n=3
elav/+ 1.09+0.07 14=5.626

p=0.0049 (**) 75%
elav>UAS-HAD1 RNAi HMC05280 | 0.27+0.12 n=3
+/yw 1.1940.12 14=3.578

p=0.0232 (*) 50%
+/Had1" 0.59+0.11 n=3
Repo/+ 0.017+0.006 112=2.594

p=0.024(*) 95%

Repo>UAS-ACC RNAi GD3482 0.001+0.0003 n=7

Repo/+ 0.043+0.003 426,292
=0.0033 (** 77%

Repo>UAS- Apoltp RNAI 0.01040.004 s=4 (%) °
HMC03294 O1020.
elav/+ 1.476+0.341 t4=3.186

p=0.033 (*) 78%
elav>UAS- Lrp1 RNAi HMS02875 | 0.316+0.127 n=4
elav/+ 2.0940.25 t6=4.365

p=0.047 (**) 57%
elav>UAS-FABP RNAi HMS01163 | 0.89+0.10 n=4
elav/+ 2.33+0.21 t6=7.597

p=0.0003 (***) 75%
elav>UAS-FABP RNAi KK116001 | 0.59+0.10 n=4
elav/+ 0.08+0.01 t5=3.281




p=0.0219 (*)

38%

elav>UAS-Drp1 RNAi HMC03230 | 0.05+0.00 i
elav/+ 0.08+0.01 t5=2.699

p=0.0428 (*) 38%
elav>UAS-Drp1 RNAi GD10456 | 0.05£0.01 n=3-4




Supplementary Table 3: Efficiency of genetic knockdowns targeting MB neurons.
Statistical comparisons were made using a two-sided unpaired t-test. Asterisks illustrate the

significance level, with the following nomenclature: *P<0.05.

Genotype Mean * Statistics % of mMRNA
s.e.m. reduction

VT30559/+ 0.33+£0.01 t4=3.118

- * o
VT30559>UAS-CPTLRNAI | oo 2_2'035 ) 17%
KK100935 e -
VT30559/+ 0.47+0.03 t6=2.398
VT AS-MTPa, RNAI p=0.0535 25%

30559>UAS-MTPOLRNAT | 5364003 | n=4

GD11299
VT30559/+ 0.015£0.006 t9=2.291

=0.048 (* 9
VT30559>UAS-HAD1 RNAI 0.003+0.0006 s_g_g 8 (%) 85%
HMC05280 ’ -
VT30559/+ 0.36+0.05 t1,=2.482

=0.028 (*
VT30559>UAS-Bmm RNAI 0.24+0.02 E:=7 ) 35%
JF09146 D
VT30559/+ 7.78+0.54 t10=2.389

=0. * 2 0,
VT30559>UAS-FABP RNAI 5 98+0.52 s_g 038 (%) 3%
HMS01163 D




Supplementary Table 4: Control experiments for olfactory acuity and electric shock avoidance

related to Fig. 2 and Extended Data Fig. 4

Genotype Shock avoidance Naive odor avoidance
Octanol Methylcyclohexanol
Mean = Statistics Mean * Statistics Mean % Statistics
s.e.m. s.e.m. s.e.m.
tubGal80%; R54H02/+ 26.9+6.7 30.0+6.3 49.8 +7.1
bGalgo! F2,21=0.89 F2,21=0.23 F2,21=1.37
tubGal80%; R54H02> _ _ _
e 37.7¢5.2 | p=0.43 34.6+5.9 |P=0.79 41.0+7.9 p=0.27
UAS-ACC RNAi GD3482 =8 =8 n=8
+/UAS-ACC RNAi GD3482 32.4+5.32 34.443.5 45.9+8.2
tubGal80%; R54H02/+ 42.1+£7.5 35.146.2 51.946.9
tubGal8ots: R54H02> F2,21=1.70 F2,21=0.87 F2,21=0.38
! A4+7. _ 4,945, _ 45.6%2. _
UAS- Apolpp RNAI HMO05157 | 3> 47> |p=021 | 349%5:6 | p-0.43 >.6£2.8 | p=0.69
n=8 n=8 n=8
+/UAS- Apolpp RNAI
+ + +
HMO5157 54.9+7.7 46.819.4 52.946.9
tubGal80%; R54H02/+ 50.4+£10.0 43.316.9 43.9+7.8
tubGal80'; R54H02> F2,21=0.33 F2,21=1.1 F2,21=0.31
+ + +
UAS Apoltp RNAI HMC03204 | 426297 | p=072  |48:846.1 | 5936 509485 | 073
n=8 n=8 n=8
+/UAS-Apoltp RNAI
+ + +
HMC03294 40.616.7 36.3%4.8 53.0+9.2
tubGal80%; VT30559/+ 43.5+8.3 36.9146.2 37.1+8.8
. F2,21=0.20 F2,21=0.54 F2,21=0.92
tubGal80%; VT30559> _ _ —
. 40.4+9.4 | P=0.82 46.4+8.3 | P=0.59 51.6+8.3 p=0.41
UAS-Lrp1 RNAi HMS02875 =8 =8 =8
+/UAS-Lrp1 RNAi HMS02875 | 47.8+7.1 37.9+6.7 41.3+59




Supplementary Table 5: Control experiments for olfactory acuity and electric shock avoidance

related to Fig. 3 and Extended Data Fig. 5

Genotype Shock avoidance Naive odor avoidance
Octanol Methylcyclohexanol
Mean = Statistics Mean * Statistics Mean % Statistics
s.e.m. s.e.m. s.e.m.
tubGal80%;VT30559/+ 52.1+4.8 50.815.6 38.9+3.4
. F2,45=1.70 F2,39=1.41 F2,39=1.37
S.
tubGal80*;VT30559> 616453 |P=0.19 |g54+69 |P=0.26 46.945.4 | P=0.27
UAS-Bmm RNAI JF09146 n=16 n=14 n=14
+/UAS-Bmm RNAI JF09146 49.7+4.4 57.0£5.8 37.324.0
tubGal80%; UAS-Dcr2,
+ + +
VT30559/+ 36.846.2 76.314.1 72.5+5.4
F2,33=0.11 F2,33=1.9 F2,20=1.22
tubGal80™; UAS-Dcr2, pZ:S 90 pfg 5 piﬁ a1
VT30559> . 38.8+4.9 n=12 64.5+4.9 n=12 63.615.4 n=10-11
UAS-Bmm RNAi GD5139
+/UAS-Bmm RNAi GD5139 41.5+9.5 74.1+4.7 74.0+4.4
tubGal80%;VT30559/+ 35.3+7.8 38.315.8 32.049.7
tubGal80:VT30559> F2,21=1.06 F2,21=0.08 F2,21=0.19
’ 1+12. =0.36 945, =0.92 .649. =0.83
UAS-FABP RNAi HMS01163 °3.1¢12.6 | P 39.945.9 P 34.643.3 P
n=8 n=8 n=8
+/UAS-FABP RNAi HMS01163 | 47.845.5 41.4+4.1 39.345.9
tubGal80%;VT30559/+ 64.9+2.5 47.4+6.1 43.2+4.8
tUbGal80* VT30559> F2,21=0.44 F2,33=0.73 F2,33=0.19
ubGa ;
A 61.9+4.6 | p=0.65 56.1+6.7 | p=0.49 45.1+4.5 p=0.83
UAS-FABP RNAi KK116001 n=8 n=12 n=12
+/UAS-FABP RNAi KK116001/ | 59.9+4.0 47.3+4.9 47.7+6.2




Supplementary Table 6: Control experiments for olfactory acuity and electric shock avoidance

related to Fig. 4 and Extended Data Fig. 6.

Genotype Shock avoidance Naive odor avoidance
Octanol Methylcyclohexanol
Mean = Statistics Mean * Statistics Mean % Statistics
s.e.m. s.e.m. s.e.m.
tubGal80%;VT30559/+ 42.618.2 57.016.1 52.0+6.6
bGalgo! F2,45=0.61 F2,45=0.64 F2,45=0.94
tubGal80%;VT30559> _ _ -
4 + p—055 + p—053 + p—040
UAS-Drp1 RNAi HMC03230 50.9+6.4 oy 61.315.4 iy 59.8+5.2 -
+/UAS-Drp1 RNAi HMC03230 | 39.4+7.9 65.945.2 63.616.4
tubGal80%;VT30559/+ 41.0+£5.8 49.615.2 58.817.4
F2,69=0.49 F2,,=0.19 F2,45=0.70
ts. 4 4 ’
Lu:f ;'801 kv'\‘T:'o 250912 - 48383 |p=0.61 |46.1+6.2 |p=0.83 60.3t53 | p=0.50
il : n=24 n=21-22 n=16
+/UAS-Drp1 RNAi GD10456 50.3+6.4 51.6+7.8 68.0+4.5
tubGal80%;VT30559/+ 47.4+2.6 59.0+5.5 55.9+4.7
ts.
tubGalg0®;VT30559> o [Fas3.16 g [22015 . F2,2=0.005
UAS-Tangol11 RNAI 58.4+14.1 0=0.05 59.4+4.4 0=0.85 55.845.2 0=0.99
HMJ30309 n=16 n=16 n=16
+/UAS-Tango11 RNAi
+ + +
HMJ30309 61.3+5.2 62.815.8 56.4+4.4




Supplementary Table 7: Drosophila melanogaster strains used in the study.

STRAIN SOURCE IDENTIFIER
VT30559-Gal4 Vienna Drosophila v206077
Resource Center (VDRC)
tub-Gal80®™ Bloomington Drosophila | 7019
Stock Center (BDSC)
tub-Gal80%; VT30559-Gal4 Placais et al. * N/A
elav-Gal4 Luo et al. >* N/A
Repo-Gal4 Sepp et al.>® N/A
R54H02-Gal4 Kremer et al. ¥/ N/A
tub-GAL80"; R54H02-Gal4 de Tredern et al. 3° N/A
UAS-Dicer2 BDSC 24650
Tub-Gal80%; UAS-Dcr2, VT30559-Gal4 This study N/A
UAS-GLaz RNAi KK106377 VDRC % v107433
UAS-ACC RNAIi GD3482 VDRC v8105
UAS-Bmm RNAi GD5139 VDRC v37877
UAS-FABP RNAIi KK116001 VDRC v109169
UAS-CPT1 RNAI KK100935 VDRC v105400
UAS-MTPa. RNAi GD11299 VDRC v21845
UAS-Drpl RNAi GD10456 VDRC v44155
UAS-PDH RNAIi KK107865 VDRC v104022
UAS-ACAT1 RNAi GD7132 VDRC v16099
UAS-GLaz RNAi HMC06329 BDSC 67228
UAS-Tangol1l RNAi HMJ30309 BDSC 63996
UAS-Apolpp RNAi HMO05157 BDSC 28946
UAS-Apoltp RNAi HMC03294 BDSC 51937
UAS-Lrp1 RNAi HMS02875 BDSC 44579
UAS-Bmm RNAI JF01946 BDSC 25926
UAS-FABP RNAi HMS01163 BDSC 34685
UAS-CPT1 RNAi HMS00040 BDSC 34066
UAS-MTPa. RNAi HMS00660 BDSC 32873
UAS-HAD1 RNAi HMC05280 BDSC 62273
Had1" BDSC 1037
UAS-Drpl RNAi HMCO03230 BDSC 51483
UAS-AT1.03NL H. Imamura®
UAS-AT1.03RK H. Imamura®
UAS-mtDsRed BDSC 93056
Mi{Trojan-GAL4.1}bmmMI13321-7G4.1 BDSC 67510
UAS-mcD8::GFP Scheunemann et al. %
UAS-LD-GFP M. A. Welte3?
UAS-LD-GFP, UAS-Bmm RNAI JF01946 This study N/A
UAS-LD-GFP, UAS-CPT1 RNAi HMS00040 This study N/A
UAS-LD-GFP, UAS-MTPa RNAi HMS00660 This study N/A
UAS-AT1.03NL; UAS-MTPa RNAi HMS00660 This study N/A
UAS-AT1.03NL, UAS-Drpl1 RNAi HMC03230 This study N/A
UAS-mtDsRed, UAS-Drpl RNAi HMC03230 This study N/A
UAS-AT1.03NL, UAS-Drp1 RNAi HMC03230; UAS-MTPa. RNAi | This study N/A
HMS00660
UAS-CPT1 RNAIi KK100935; UAS-Drpl RNAi GD10456 This study N/A




UAS-PDH RNAi KK107865; UAS-Drp1 RNAi GD10456

This study

N/A

UAS-ACAT1 RNAi GD7132; UAS-Drp1 RNAi GD10456

This study

N/A




Supplementary Table 8: Primer sequences used for quantitative PCR.

Gene Related to Figure: Forward primer Reverse primer
o- Fig. 1 and Extended
Tibg4s | Deva Fig. 1 TTGTCGCGTGTGAAACACTTC | CTGGACACCAGCCTGACCAAC
Fig. 1 and Extended
CPT1 Data Hig. 1 ACCATTGAGTCATCCGCCTG | CATCCTGGTAGCCCAACTGG
MTPo, E'ialégdf"te”ded CAGGAACCTCCAAGGACACC | TTCCTGCAGCAGTCTGATGG
Fig. 1 and Extended
Data Fig. 1 AATGGGACCGACACCGAAAA | CTCAACTGGGTGAGGCAGTT
HAD1 RNAi HMC05280
HAD1
Extended Data Fig. 1
Had 1" mutant CAGGTGGTGCTGTACGACAT | GAGATGCAGGCGAATTGCTG
ACC Fig. 2 QXGAGCGAAACAAATGAGTC GGAACTCGTCACATGCCTCG
Apoltp | Fig. 2 ACGTTCACGGACACATCGAA | TCCGTCTCCAACTGAATGCC
Lrp1 Fig. 2 ATGGCGGTATTTGCAGGGAA | TTCTTGCAAAAATCGGCGCA
Bmm gi:;gd;"te”de‘j CACTTCGATGCCACAGGAC | GACATCGTCCTCTAGCGGTG
FABP gi:;gd;"te”de‘j TCAACAGTGAACATCTTGTGC | GCTGTTGCCCATCTTGCG
Drp1 E'i;:gd;"te”de‘j ATCTACAGCCCACTCGATGAT | GAAGCACTTCTTGGTGTGCAG

10






