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936 Figure 7. Astrocyte mitochondrial trafficking modifies larval crawling behavior.
937 (a) Schematic of behavioral paradigms tested.
935 (b-e) FIMTrack traces from individual, free-crawling larvae recorded for 1 minute at 4 Hz.

939 Luciferase®NA' (luc) Control: n=222 animals. ThphRNA: n=126 animals. MiltonfNAT1: n=139
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a0 animals. MiltonfNAI2: n=85 animals. TbphfNA' + miltonRNAT1: n=79 animals. TophRNAT +

o1 milton®NAT2: n=82 animals. N values reflect animals from 3 technical replicates.

92> (f-J) Quantification of behavioral metrics relative to control. Statistical significance

913 determined by Student’s T-Test for (f) velocity (tbophRNA| p<.57; miltonfNAT L p<.0001;

oz miltonRNATZ < 4: thphRNAT + miltonfNATL p<,0001; thphRNA + miltonfNAI2 p<.14), (g)

as5 distance to origin (tbphRNAT p<.26; miltonfNATL p<.003; milton®NAT2Z p< 21 thphRNAT +

o6 milton®NATL p<.002; thphfNA + milton®NAT2 p<.03), (h) accumulated distance (tbphRNA!

917 p<.26; miltonRNAL p<.0001; miltonRNAI2 p<.03; thphRNAT + miltonRNATL p<.0001; thphRNAT +
ass miltonfNAT2 p< 06), (i) cumulative bending angle (tophfNA p<.68; milton®NATL p<.03;

oz miltonfNATZ p< 05; thphRNAT + milton®NATL p<.05; thphRNAT + miltonRNAT 2 p=.06), and (j)
aos0 crawling (tophRNAT p<.33; milton®NAT L p<.0001; miltonfNAI2 p=.05; tophRNAT + miltonRNATL
o051 p<.02; tbphRNAT + miltonRNAT2 p< 22). Error bars = SEM.
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Astrocyte mitochondria prevent MN synapse loss following tbph kockdown
lucRNA Control miltonfNA
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952 Figure 8. Peri-synaptic astrocyte mitochondria are necessary for synapse maintenance.
955 (a-d”) Representative images of 96 h ALH neuromuscular junctions (NMJs, Green: vglut-
a5 lexA, lexAop-myr::GFP; Magenta: Dlg+; White: Phalloidin) from luciferase®™A' (luc) control
957 (@) or following astrocyte-specific knockdown of (b) tbph, (c) milton, or (d) both tbph and
9ss  milton together (R25H07-gal4, UAS-RNAI). Prime panels show GFP channel used for

959 quantification of synaptic boutons (arrowheads). Control: n=98 NMJs from n=16 animals.
950 ThphRNAI: n=81 NMJs from n=14 animals. MiltonRNAI1: n=61 NMJs from n=12 animals.

951 Milton®NAT2: n=25 NMJs from n=4 animals. TophRNAT + milton®NA L n=64 NMJs from n=12
952 animals. ThphfNAT + miltonRNAI2: n=26 NMJs from n=4 animals. N values reflect animals

963 from 2 technical replicates.
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964 (€) Schematic for reader orientation.

965 (F) Quantification of bouton number (type 1b only). Statistical significance determined by
o6 Student’s T-Test relative to control: tophfNA' (p<.19), milton®NATL (p<.02), miltonRNAI 2
967 (p<.03), thphRNAT + miltonRNATL (p<.002), tbphRNAT + miltonRNAI2 (p<.04).
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972 SUPPLEMENTAL MOVIE LEGENDS

973

972 Supplementary Movies 1-11: All movies are .mov files and can be visualized using standard
975 media players.

976

977 Supplementary Movie 1. Time-lapse imaging of astrocyte mitochondria in myr::TdTomato
97¢  control for Chrimson-activation.

979 Representative time-lapse movie showing astrocyte mitochondrial dynamics (R25H07-gal4,

9go UAS-mito::GFP, green) around aCC/RP2 dendrites (RN2-lexA, lexAop-myr::TdTomato) in a

og1 fictive brain preparation at 8 h ALH. Animals were supplied with ATR and reared in the dark to
9g2 mimic conditions for Chrimson-activation. A single z-stack was acquired every 30 seconds (each
o3 stack taking 25” to acquire) and brains were imaged for a total of 15 minutes. Astrocyte

9g2 mitochondria were highly motile, though largely stable in volume over the 15-minute period. Left
95 hemisegment shows Imaris “Surface” reconstruction of astrocyte mitochondria, right shows raw
9s6  data in neighboring hemisegment.

987

9gs Supplementary Movie 2. Time-lapse imaging of astrocyte mitochondria during motor

9go neuron Chrimson-activation.

990 Representative time-lapse movie showing astrocyte mitochondrial dynamics (R25H07-gal4,

991 UAS-mito::GFP, green) around aCC/RP2 dendrites (RN2-lexA, lexAop-Chrimson::TdTomato) in
99> a fictive brain preparation at 8 h ALH. Animals were supplied with ATR and dark-reared. A

993 single z-stack was acquired every 30 seconds (each stack taking 25” to acquire) and brains were

992 imaged for a total of 15 minutes. Astrocyte mitochondria were rapidly trafficked towards motor
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995 dendrites in the first several minutes, followed by relative stability. Left hemisegment shows

996 Imaris “Surface” reconstruction of astrocyte mitochondria, right shows raw data in neighboring
997 hemisegment.

998

999 Supplementary Movie 3. Time-lapse imaging of astrocyte mitochondria in myr::GFP

1000 control for GtACR?2 silencing.

1001 Representative time-lapse movie showing astrocyte mitochondrial dynamics (alrm-lexA, lexAop-
1002 mcherry::mito.OMM, magenta) around aCC/RP2 dendrites (RN2-gal4, UAS-GtACR2::EYFP) in a
100z fictive brain preparation at 8 h ALH. Animals were supplied with ATR and reared in the dark to
1004 mimic conditions for GtACR2-silencing. A single z-stack was acquired every 30 seconds (each
1005 stack taking 25” to acquire) and brains were imaged for a total of 15 minutes. Astrocyte

1006 mitochondria were highly motile, though largely stable in volume over the 15-minute period. Left
1007 hemisegment shows Imaris “Surface” reconstruction of astrocyte mitochondria, right shows raw
100s  data in neighboring hemisegment.

1009

10 Supplementary Movie 4. Time-lapse imaging of astrocyte mitochondria during motor

011 neuron GtACR2-silencing.

1012 Representative time-lapse movie showing astrocyte mitochondrial dynamics (alrm-lexA, lexAop-
101z mcherry::mito.OMM, magenta) around aCC/RP2 dendrites (RN2-gal4, UAS-GtACR2::EYFP) in a
1014 fictive brain preparation at 8 h ALH. Animals were supplied with ATR and reared in the dark. A
1015 single z-stack was acquired every 30 seconds (each stack taking 25 to acquire) and brains were

1016 imaged for a total of 15 minutes. Astrocyte mitochondria were highly motile, though largely
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stable in volume over the 15-minute period. Left hemisegment shows Imaris “Surface”

reconstruction of astrocyte mitochondria, right shows raw data in neighboring hemisegment.

Supplementary Movie 5. Time-lapse imaging of wild-type aCC/RP2 activity.

Representative time-lapse movie showing control aCC/RP2 activity in a fictive brain preparation
at 8 h ALH (RN2-lexA, lexAop-GCaMP7s ; R25H07-gal4, UAS-luciferaseRNA). A single z-stack
was acquired every 15 seconds (each stack taking 15 to acquire) and brains were imaged for a

total of 15 minutes.

Supplementary Movie 6. Time-lapse imaging of aCC/RP2 activity following astrocyte
knockdown of tbph.

Representative time-lapse movie showing aCC/RP2 activity in a fictive brain preparation at 8 h
ALH (RN2-lexA, lexAop-GCaMP7s) following astrocyte knockdown of tbph (R25H07-gal4,
UAS-tbphRNAY, A single z-stack was acquired every 15 seconds (each stack taking 15” to acquire)

and brains were imaged for a total of 15 minutes. Activity was elevated relative to control.

Supplementary Movie 7. Time lapse imaging showing control astrocyte mitochondrial
dynamics.

Representative time-lapse movie showing astrocyte mitochondria (R25H07-gal4, UAS-
mito::GFP) dynamics in a control brain (UAS-luciferase®NA) at 8 h ALH. A single z-stack was
acquired one a minute (each stack taking 15 to acquire) and brains were imaged for a total of 10

minutes. Mitochondria were distributed throughout the neuropil.
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1040 Supplementary Movie 8. Time lapse imaging showing astrocyte mitochondrial dynamics
1021 following astrocyte knockdown of milton.

1042 Representative time-lapse movie showing astrocyte mitochondria (R25H07-gal4, UAS-

1043 mito::GFP) dynamics in a milton knockdown brain (UAS-miltonRNA) at 8 h ALH. A single z-
1044 stack was acquired one a minute (each stack taking 15 to acquire) and brains were imaged for a
1045 total of 10 minutes. Mitochondria were absent from the neuropil.

1046

1047 Supplementary Movie 9. Time lapse imaging showing astrocyte mitochondrial dynamics
1045 following astrocyte knockdown of khc.

1049 Representative time-lapse movie showing astrocyte mitochondria (R25H07-gal4, UAS-

1050 mito::GFP) dynamics in a khc knockdown brain (UAS-khcRNAY) at 8 h ALH. A single z-stack was
1051 acquired one a minute (each stack taking 15 to acquire) and brains were imaged for a total of 10
1052 minutes. Mitochondria were reduced in the neuropil.

1053

1054 Supplementary Movie 10. Time lapse imaging showing astrocyte mitochondrial dynamics
1055 following astrocyte knockdown of miro.

1056 Representative time-lapse movie showing astrocyte mitochondria (R25/H07-gal4, UAS-

1057 mito::GFP) dynamics in a miro knockdown brain (UAS-miroRNA) at 8 h ALH. A single z-stack
1055 was acquired one a minute (each stack taking 15 to acquire) and brains were imaged for a total
1059 of 10 minutes. Mitochondria were reduced in the neuropil.

1060

w1 Supplementary Movie 11. Time lapse imaging showing astrocyte mitochondrial dynamics

162 following astrocyte knockdown of Dhc64C.
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1063 Representative time-lapse movie showing astrocyte mitochondria (R25H07-gal4, UAS-
1052 Mito::GFP) dynamics in a Dhc64C knockdown brain (UAS-Dhc64CRNAY at 8 h ALH. A single z-
1065 stack was acquired one a minute (each stack taking 15 to acquire) and brains were imaged for a

166 total of 10 minutes. Mitochondria distributed normally in the neuropil.
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