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Connectome-driven neural inventory of a complete visual system

Supplementary Fig. 1: Summary of the anatomy and connectivity of visual system neurons
The 70-page summary of all the neurons follows the conventions of Fig. 5 (see Methods section Summary
of connectivity and size by depth). The quantified morphology and distribution of pre- and post-
synapses (mean of all cells of the type), together with the top five connected cells (for connections > 1,
averaged across all cells of the type), are found on odd pages. For details of cell type names, see the
methods section Cell type nomenclature. Some bilateral neurons are found in the right optic lobe, and
to distinguish between the right and left hemisphere versions of the cell type, we treat them separately
and append an (R) or (L) to the cell type’s name. In the top 5 connectivity data in the center panel, left-
hemisphere cell types are indicated with a magenta label. The synapse distributions are plotted as counts
of synapses in each bin along columns of the brain region, with the scale indicated on the right-hand
side. Medulla columns: 121 bins (0.54pm mean length), lobula columns: 76 bins (0.75 pm mean length),
lobula plate columns: 51 bins (0.5pum mean length). The length of columns varies by spatial position (see
Extended Data Fig. 7b).

Annotated example of per-cell type summary:
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A gallery of rendered example neurons (see Methods section Gallery of representative neurons) is
paired with the summary data and shown on even pages. A representative neuron of each type has been
selected and is shown in a sliced view to reveal the innervation patterns of the visual regions (scale
bar = 50pm); the central brain arbors of most VPN and VCN neurons are not shown in their entirety. Each
slice is taken from one of three locations, indicated by D (dorsal), E (equatorial), or V (ventral), with most
neurons shown in the E slice, except for cells best represented in more dorsal or ventral locations. The
layers are sheared relative to the slicing planes in the D and V locations, so the layer patterns should be
viewed as suggestive, but the more accurate description is found in the corresponding synapse and size
(by depth) data plots.

The PDF document contains bookmarks with cell type names (linked to the summary data). The document
is most conveniently viewed in “two-page view” and tested to work well with Adobe Acrobat and Poppler
based viewers.
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Optic Neuropil Connecting Neurons 1/4
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cell type
count (RL)
transmitter

aMe6b
n=1 (R)
ACh

Cm-DRA
n=3 (R)
ACh

Cml
n=231 (R)
ACh

Cm2
n=203 (R)
ACh

Cm3
n=167 (R)
GABA

Cm4
n=126 (R)
Glu

Cm5
n=109 (R)
GABA

Cmé6
n=106 (R)
GABA

Ccm7
n=93 (R)
Glu

Cm8
n=90 (R)
GABA

Cm9
n=73 (R)
Glu

Cm10
n=45 (R)
GABA

Cmlla
n=40 (R)
ACh

Cm1llb
n=30 (R)
ACh

Cmllc
n=23 (R)
ACh

Cmilid
=9 (R
A8

Cmil2
n=35 (R)
GABA

Cm1l3
n=27 (R)
Glu

Cmil4
n=23 (R)
GABA

Cmi5
n=22 (R)
GABA

Cm1l6
n=17 (R)
Glu

Cml7
n=16 (R)
GABA

Cm1l8
n=14 (R)
Glu

Cm19
n=14 (R)
GABA

Optic Neuropil Intrinsic Neurons 1/7

synapse distribution
by depth
and presynaptic (output from)
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top5 number of innervated columns
cell type by depth
outputs from cell type
HBeyele aMe6c aMel aMe5 MeVPMel
| o~
1aMe4  2aMel aMe5 aMel0  aMel7b |\ A a
Dm-DRA1 = MeTu2a  Cm20 R7d MevC22
o
1Dm-DRA1 2 Cm22 Cm20 Dm-DRA? = aMe4 Lr’l /'\
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- — 0 ’/f\
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— 9
1Dm2 2Cm6 MeTul Cml Cm9 |
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I — 0
1Cmé 2MeTu3b 2MeLo3b ~Cm28 MeVP14 | ,__/]/]\\
Dm2 Mil5 Cm9 MeTuda  Cml0
— ]
1Cm9 2 Dm8a Dm8b Tm39 TmY5a |
Dm2 Cm3 Mil5 Cm9 MeTul
I — =l
1TmY17 2Cm7 Tm38 Tm16 MeTu4c
Tm38 Tm20 Tm29 TmY10 Tm5b
— — 3
1 Tm5b 2Dm8a TmY10 Tmb5a Dm8b
Dm2 Mi10 MeLo3b ~ Cml0 MeVP62
— — 3
1Cm7 2MeTud4a 3Cm9 MeTudc MeTude
Dm2 Cm5 MeTul Cm3 Cm8
“cms q A
1MeTul 2Cmé6 Dm2 Cmb5 Cm8
Mi15 Tm39 MeTu3a  MeTu3b  Mil0
I — Et
1Cm8 2Cmb5 Cm7 Tm39 Dm20 | .
Dm2 Dm8a Mi10 aMel7e Cm2
o
1Dm8a 2 Dm8b Dmi11 Mi4 TmY18 Nl /L \
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o
1Dm8a  2Dm8b TmSa 4+ Tmsb Dm11 “”l S\
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o
1Dmll  2Dmsb Dm8a Dm4 MeVPLo2 “’l A\
Dm8b MeVvC22 Dm2 Mil5 Cm2
(=]
1Dm8b 2Dm8a TmS5b Dm-DRAZ  Dm-DRAL m| /f\
MeTul Cm23 Dm2 MeVPMe5  Mil5
o
1MeTul 2MeVP6 =Cmé MeTu3c - Cmé4 Nl /I\
Tm20 MeVP1 Pm4 Cm4 MeVP3
(=}
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cell type
count (RL)
transmitter

Cm20
n=13 (R)
GABA

synapse distribution

Cm21
n=13 (R)
GABA

100

Cm22
n=10 (R)
GABA

50

Cm23
n=8 (R)
Glu

Cm24
n=5 (R)
Glu

Cm25
n=3 (R)
Glu

50

Cm26
n=6 (R)
Glu

200

Cm27
n=5 (R)
Glu

Cm28
n=6 (R)
unclear

Cm29
n=3 (R)
GABA

500

Cm30
n=2 (R)
GABA

200

Cm3la
n=2 (R)
GABA

1000

Cm31b
n=1 (R)
GABA

2000

Cm32
n=1 (R)
GABA

200

Cm33
n=1 (R)
GABA

200

Cm34
n=1 (R)
Glu
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n=39 (R)A
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n=726 (R)
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n=601 (R)
Glu
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n=571 (R)

20

M S0 O~ ®
ZE = =2=2=2 =2 =

Medulla

M9
M10
LO1
LO3
LO4
LO5A
LO5B

LO6
LOP1
LOP2
LOP4

ate

and presynaptic (output from)

0.44%
0.39%

1.08%
0.14%

0.95%
0.50%

1.11%
0.75%

0.54%
0.63%

0.27%
0.13%

0.32%

0.17%

2.97%
0.18%

AME

Optic Neuropil Intrinsic Neurons 2/7

top 5
cell type
outputs from cell type
MeTu3b =~ Cmil4 MeTu3a Cm2l1 MeVPMel
N S
1MeTu3c 2MeTu2b =Dm-DRAL “MeTu2a Cm8
Mi15 MeTu3c MeTu3a aMel7e MeTul
1 Mil5 2Cmb5 Tm37 Cm20 Cm4
MeTu3b ~MeVPMel) Cm-DRA Dm-DRA1 MeTu3a
[ ]
1MeTu2a 2Cmil4 Cm4 Mil5 Cm35
MeVC9 Cm31b Cm4 Cmb5 MeVC10
I E—
1Cm3 2Cm12 Cm8 MeLo6 Tm5Y
Cmé Cm7 MeVC2 MeVPMe4 MeVCéa
—_—
1Cm3 2Cmi2 Cm8 MeLo6 Cm30
Dm2 MeVPMe5 = MeTul MeVC8 MeVC5
I S
1Cmil2 2Cm8 Cm3 Cmb5 Cml4
Tm5b TmY5a Tm29 Tm38 Dm8a
I I
1Tm5b 2Tm5Y Tm29 Tmba Tm39
Cm4 Dm2 MeVP14 MeTud4a  Melo6
]
1Cmllc 2Cmlla Cmillb MeVPMel  TmY10
Cm4 MeTu3b Dm2 MeVP15 MeTu3c
I
1Cmllb 2TmY10 Cmlla MeVPMel = Cm7
Cml TmY5a TmY10 Cm19 Tm38
I
1Tm5Y 2Cm19 Cm3la Tm29 Tm36
MeTul Dm2 Cm12 MeVC20 Cm24
1MeTul 2Dm2 MeVPMe5 < Cm8 MeVPMe6
Tm29 Tmb5b Tm39 Tm38 Cm29
1
1Cmé6 2Tm29 Tm37 Tm5Y Cm1l7
Cm3 Mil5 Tm29 Tm5c Cm34
I E—
1Tm39 2TmY5a Tm5b MeTu3b ~ Tmb5a
Cml Cm2 Cm28 Cm10 Dm3a
1Cml 2Cm2 Tm33 Tmi2 Cm29
Dm2 Cm1i2 Cm3 Mil5 Tmbc
1Cmé6 2MeTul Cm3 Cmb5 Dm-DRA1
TmY17 Y3 TmY13 Cmé6 Cm3la
I —
1Cm3 2TmY17 Tm31 Tm34 MeVP6
Mi15 MeTu3c  MeTu3b MeVC20 Cm20
1Mil5 2Dm9 aMe30 Dm20 Cm20
Cm-DRA = R7d Dm-DRA2  Cm20 Cmilld
N
1MeTu2a 2MeTu3a =Cml4 Cm-DRA  MeTu2b
R8d Cmilld Mi10 Cmlilc Dm9
N S
1Dm-DRAT 2 Dm2 Cm8 Dm9 MeVPLo2
L5 Cc3 Tm2 Dmé Dm16
N
1L2 2Tm3 Mil L5 Tmé
Cm3 L5 Dm4 Mil Dmi1l
I
1MeTul 2Cm3 Cmb5 Cmé Cm9
Tml Dm3b Tm2 L3 Mi4
1TmY9% 2Dm3c Dm3b Tm5Y TmY21
Tml L3 Tm2 Dm3a Mi4
—
1Dm3a 2TmY9a Dm3c Tm5Y Tm20
Tml Dm3a Dm3b Tm2 T2a
1TmY4 2Dm3b Dm3a Tml Tm5Y
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cell type
count (RL)
transmitter

Dm4
n=48 (R)
Glu

Dm6
n=29 (R)
Glu

Dm8a
n=285 (R)
Glu

Dm8b
n=265 (R)
Glu

Dm9
n=135 (R)
Glu

Dm10
n=311 (R)
GABA

Dmill
n=82 (R)
Glu

Dm12
n=137 (R)
Glu

Dm13
n=28 (R)
GABA

Dm14
n=16 (R)
Glu

Dm15
n=242 (R)
Glu

Dm16
n=75 (R)
Glu

Dm17
n=4 (R)
Glu

Dm18
n=27 (R)
GABA

Dm19
n=15 (R)
Glu

Dm20
n=48 (R)
Glu

HBeyelet
n=3 (R)
His

Lai
n=48 (R)
Glu

Lilla
n=2 (R)
GABA

Lillb
n=2 (R)
GABA

Lil2
n=2 (R)
Glu

Lil3
n=33 (R)
GABA

Lil4
n=112 (R)
Glu

Li15
n=21 (R)
GABA

>
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synapse distribution

by depth
and presynaptic (output from)
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top 5
cell type
outputs from cell type
L3 Mi9 Cmlic Cmlla
1 Mi4 2Dm2 Dm10 Mi10
L2 Tm3 Mi4 Dm19
1L2 2Tm2 T1 Mi4
Cmllb Cmlla R7y Cm5
I —
1Cml 2Cmillb Tm29 Tmb5a
Cmillb Cmlla R7_uncl Cmilld
—
1 Tm5b 2Dm2 Dm9 Cm2
L3 R8_uncl R8y Dm8b
—
1R7_uncl-  2R8_uncl R7y R8y
L5 Mil aMel7c  Dm4
—
1 Mi4 2Tm6 Tm4 MeLo2
Cmlilc Cmilla R7_unc| R7y
[__]
1Dm2 2Cm4 Cm8 MeVPLo2
L3 Mi18 aMel7c  Tm37
1L3 2 Mi9 Tm16 Dm10
T™m2 L5 TmY5a L4
1Tm2 2TmY3 T2 Tm4
L4 Dm19 Mi10 Tm2
1Tm2 2TmY3 T2 L4
L2 C3 Mi18 Dm16
|
1L2 2Tml Tm2 Tm4
Tm2 Mil5 Tml Mi9
I R
172 2 Mi9 Tm6 T™m2
L2 Mi4 Tm3 MeVC1
I
1Tm2 212 L4 Tm4
L5 TmY5a Dm10 Mi19
1L5 2Tmé T2 Tm4
L2 Dm15 Mi10 Dm17
1Tm2 2Tl Tml Tm4
L3 Mi4 Tml TmY10
1 Lawfl 2Dm10 Mi9 Mi10
HBeyele Dm9 OA-AL2i aMe5
—
1aMe6c  2aMe6b aMe6a aMe3
R1-R6 Lawf2 C3 Cc2
I
1Tl 2R1-R6 L3 L2
Tm6 Tm37 T2a MeLo8
I E—
1Tmé 2LC11 Tm24 LPLC1
Tmé LT11 Tm35 Tm4
—
1Tm6 2Tm24 LC11 Li38
TmY5a TmY4 TmY9a TmY9b
I ]
1Tm20 2LC15 MeLo8 LoVP1
TmY9b TmY9a Li21 Li13
I —
1Tm5Y 2Tm39 Tm24 TmY9b
TmY17 Y3 Tm38 Tm37
1]
1Li20 2Y3 Tm34 LC20a
T2 ™m4 MeLol13  Tmil2
1LC11 2T2 T3 LPLC1
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cell type synapse distribution top5 number of innervated columns
count (RL) by depth cell type by depth
transmitter and presynaptic (output from) outputs from cell type
Li16 Tmy4 TmY9a  TmY9b  Li39 Li13
n=2 (R) S — — 3 f\
Glu o 1Tm5Y 2Tm24 LPLC1 LC11 Tm20 Nl
Lil7 Tm3 Tm4 MelLo2 MeLol3  TmY14
n=10 (R) = — — 3
GAl | Q 1Tmé6 2T3 Tm4 T2a Lc17 |
Li18a LC14b  ~TmY17  Li23 Tm31 Li14
n=23 (R) A Q I — o
GABA 1Li14 2Li23 TmY10 Li21 LC28 |
Li18b Tm36 Tm34 LovC19  TmSc Li23
n=17 (R) J\ & E— 3
GABA /\ 1Li14 2TmY10 aMe30 LC34 LC20b |
Li19 Tm5Y TmY21 TmY5a Tm5b Li16
n=26 (R) ° 3
GABA o 1Tm5Y  2Tmba Tm20 Tm5b Tm39 |
Li20 Tm20 Tms5a Li14 Tm29 Tmsb
n=21 (R) o - o
Glu S 025%  itm3g7  slPLC1 slc22 /L3 LC6 A
Li21 LC20b ~TmY13 Tmyis Y3 LOLP1
n=105 (R) o — — 0
- 1LPLC4  2Li39 Y14 Y13 Li22 |
Li22 Tm20 Tm3 Li21 LovCl  TmsY
n=119 (R) - I — Iy
lu |H 1LC10d 2LC10a LC10c-1 LC10c-2 LC20b |
Li23 TmYS5a ~TmY4 LOLP1  TmY9a  Tm4
n=60 (R) o —— S
ACh o 1Li33 2TmY17 TmY10 LC10d LC10b |
Li25 T3 T2a MelLo13 ~ TmsY T2
o
n=60 (R) ] — — 2
GABA 1LC17 2T2a Tmé Tm5Y LC18 |
Li26 T3 Tmy13  Tmi2 Tmy21  Tmié
n=18 (R) § I E— [ /L
GABA 173 2LPLC1 T2 LC11 Tmé |
Li27 TmY9 ~TmY13  Tmi2 Li13 Tm38
n=58 (R) e —-— o
GABA 1LC20b  2TmY21 =Melo8 ~Li25 Li19 |
Li28 ° Tm3 Tm2 MelLol3  TmY14 MeLo14
n=6 (R) 8 8
GABA - 1LC4 2Tm2 LC12 MelLol2 - Lil5 Nl /\
Li29 o Tm3 Tm4 Tm2 TmY5a TmY14
n=4 (R) /\ S — — 8
GABA 1T2 2Tm3 MeLo8 TmY19a = Tm2 L”l /\
Li30 T2 Tm24 T2a Lc21 LPLC1
n=6 (R) S _—— S
GABA Y 1LPLC1 2LC11 MelLol12 ~LC4 Tm24 "‘l
Li31 Y3 TmY5a LC20a Y11 TmY13
n=1 (R) 8 — — 3
Glu “ 1Y3 2 Li33 Y13 MeLo2 LT42 Nl
Li32 Y3 TmyY5a  Tipll Tmy13  Tmvi7
n=1 (R) g — — 3
GABA S 1Y3 2TmY17 =TmY20 ~TmY5a - Li33 ”’l
Li33 o Y3 TmY5a Li23 LOLP1 Li32
n=1 (R) § — 8
ACh 1TmY17 2TmY10 Tm5Y LC13 Tm38 o |
Li34a TmYS5a ~TmY13  Tm29 Tmy17  Tm38
n=34 (R) o —— gl
GABA | o 1Tm24 2 MeLo8 Tmy21 Li34b Li30
Li34b Tmsb Tm29 Tmsa Tm39 Tmy17
n=30 (R) 3 — — o
GABA 1LC22 2LC10a Tm24 LoVP1 LC13 |
Li35 Li21 oLvC2  Tm38 Tmy9a  Tmvi7
n=13 (R) o . — S
GABA - 1LT52 2Lil4 Tmy17 ~Tmi16 Li21 |
Li36 TmY9b ~ Tm37 Tm31 LT54 Tm16
n=1 (R) A ! I — =)
Glu 1LC40 2TmY10  3LT52 TmY9b -~ TmY9a | /
Li37 T2 TmsY T3 TmY19b TmY19a
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cell type
count (RL)
transmitter

Li39
n=1 (L)
GABA

LPi2b
n=1 (R)
GABA

LPi2c
n=27 (R)
Glu

LPi2d
n=26 (R)
Glu

LPi2e
n=46 (R)
Glu

LPi3a
n=63 (R)
Glu

LPi3b
n=22 (R)
Glu

LPi3c
n=6 (R)
Glu

LPida
n=17 (R)
Glu

LPidb
n=1 (R)
GABA

LPi3412
n=57 (R)
Glu

LT33

n=1 (L)
GABA
Mil
n=887 (R)
ACh

Mi2
n=492 (R)
Glu

Mi4
n=889 (R)
GABA
Mi9
n=889 (R)
Glu

Mil0
n=222 (R)
ACh

Mil3
n=453 (R)
Glu

Mil4
n=155 (R)
Glu
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synapse distribution
by depth
and presynaptic (output from)

4

1000

p—

2000

200

100

50

50

20

2000

20 2000

5000

100

100

50

PR EEENE

2000

A A fa

10

PUNIGEAY

AN

AN _a

A A

y o

o
~N
HNM#LO@V\OOCDS 888?5(:08 E&ga
)
==3323353=3¢g 0Q90Qg 2 g zaad
33 333
Medulla Lobula Lobula Plate AME

top 5
cell type
outputs from cell type
Li21 TmY17  Tmsa TmY10
| |
1LPLC1  2LC17 Li20 Li16
T4b T5b LPi3412  TmYSa
1T4b 2T5b LPi21 Y13
T5b T4b LPT114  LPi3412
I
1TmY14 2T5b Tab Tmy4
T5a Tada LPT23  LPT114
I ——
1LPC1  2LPT23 LPLC2 4Y3
T5b Tab LPi12 TIp12
I
1TmY17  2Y3 TmY20 - TIpl2
T5¢ Tac LPT111  LOLP1
|
1Y11 2TIp13 Y3 LLPC3
T5¢ Tac LPi43 LPi3a
|
1Y3 2TmY17 2TmY20 Y12
T5¢ Tac LPi4b Y3
|
1vCall  2LPT30 LOLP1 4LLPC3
Tad T5d LPT111  LPi34
|
1TmY20 2Y11 Y3 LPLC4
T5d Tad TmY5a  LPi34
I E—
1TmY14 2T4d Y3 T5d
T5a T4a Y13 T5b
1TmYy4  2LPC1 LPi2c Aml
Tda T5a TmY5a \%A
|
1VS 2 Am1 VST2 TmY5a
T5b T4b LPi2b T4a
I —
1LLPC1  2Y11 Y12 TmY20
T5¢ Tac Y11 LPi43
L |
1VS 2LLPC3  2Tlp12 LPi4b
Tad T5d LPi4b TIp12
I
1LLPC2  2Tipl4 Y11 TIp13
Tac T5¢ Tad T5d
I
1Y13 2TmY9a  :LPi2c LPi2b
T5b T5d Tm3 T5c
1T5¢ 2T5b T5d T5a
L1 L5 Pm2b Mi13
I —
1Pm2a 2Pml Pm2b Pm4
Mil Tm1 Pm4 MeLo9
I —
1Tmé 2T2 T2a Tm4
L5 TmY16  Dm4 Mi9
| |
1 Mi9 2TmvY3 Tm16 Tmy13
L3 Mi4 Tm2 Dm12
[ |
1TmY13 2Y3 Tac Tab
Mi9 Dm4 Mi10 Tmy18
|
1lawfl  2Dmil0 Mi9 Tm37
MeLo9 - Pm12 MeVC1l  Pm10
I —
1Tm4 2Tml Mil Tm2
Tm4 Tm3 Pm2b Mi10
I —
1Tm4 2 Mi18 TmY3 Tm12

0% -

percentage of total connections

50% -

Tm38
LC6
LPT114
TmY4
LPi12
TmY15
LLPC1
TmY20
LPi2c
Tlp13
LPi43
Tmy17
TmY5a
LPLC4
MeVPLp2
Tlp12
Y12
TmY14
TmY4
TmY15
Y12
LPi3412
T4c
LPi14
Tlp12
TmY4
Tlp13
Y12
LLPC3
LPC2
TmY4
T5¢c
T5a
Tm3

L3
Tm3
L3
MelLo9
Mil

Y3

C3
TmY3
Dm20
Mi10
L3
Tm3
Dm6

Tml

100% -

number of innervated columns
by depth
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cell type
count (RL)
transmitter

by depth

Mil5
n=582 (R)
ACh

synapse distribution

Optic Neuropil Intrinsic Neurons 6/7

and presynaptic (output from)

Mil6
n=101 (R)
GABA

10

Mil7
n=97 (R)
GABA

10

Mil18
n=36 (R)
GABA

100

Mi19
n=5 (R)
5HT

s 0.19%
- 0.15%

Mi20
n=1 (R)
Glu

Pml
n=121 (R)
GABA

Pm2a
n=109 (R)
GABA

200

Pm2b
n=65 (R)
GABA

200

Pm3
n=36 (R)
GABA

200

Pm4
n=85 (R)
GABA

100

Pm5
n=94 (R)
GABA

100

Pm6
n=24 (R)
GABA

100

Pm7
n=14 (R)
GABA

500

Pm8
n=20 (R)
GABA

100

Pm9
n=27 (R)
GABA

200

Pm10
n=37 (R)
GABA

200

Pmil
n=2 (R)
GABA

5000

Pmi12
n=2 (R)
Glu

1000

Pm13
n=1 (R)
Glu

~
>>>%%P>>>>ﬂ>>>> %§z£

0.15%

500

R1-R6
n=2265 (R)
His

0

R7d
n=42 (R) \/\A
His

R7p
o VAV
His

R7

y
His

2

M2
M3

“
=

LO1
LO2
LO3
LO4
LO5A

Medulla

LO5B

Lobula

LO6

LOP1

Lobula

LOP2
LOP4

[
o
o
|
p

late AME

top 5
cell type
outputs from cell type
Tm5c Cm21 Mi9 Mil R8y
N E—
1MeTu3c 2MeTu3b =Cmé Cm21 Cmb
Mil L5 Dm2 Mi9 Tm20
[ |
1TmY3 2Tm37 Mi4 ™m3 Mil7
Mi9 Mi10 MeLo3b  MeVP62 Mil6
N I
1MeVP46 2MeTuda MeVP62 < Tm34 MeVP16
Mi9 Mil4 Mi4 T2 Tm39
1Dm12 2Dm10 Dm15 Dmé T2
Pm3 Tm3 Mi10 MeVC25 MeVC3
1Dm18 2Tm6 T2 Tm3 TmY5a
Tm3 Pm3 L5 Dm13 Mi10
1TmY3 2Tm2 Dm10 Tml Pm2a
Mil Tm3 TmY14 MelLol3  Pmi10
1Mil 2T3 TmY5a T2 Tmi2
Mil Tml MeLo9 TmY16 TmY14
I
1Tml 2T2 Pm10 Tmé Mil
Mil Tml MeLo9 TmY14 MeLo13
1Tml 2 Mil T2a T2 Tm4
Tm2 T2 Mil Pm4 Pm1
|
1Pm4 2T2a T2 Mil Tm3
Mil Tml Tm3 Tm4 Pm3
1Y3 2Tmé TmY18 TmY14 T2a
Tml Tm4 Pm6 TmY14 Pm1
I S
1Tml 2T3 TmY5a Tmi12 Pm3
Tml Tm3 Pm8 OA-ALZ MeLo13
E—
1Tml 2 Mi9 Pm5 Tm4 Mi2
Tm2 Tm3 Pm3 TmY14 MeLol4
1T2 2Tm2 Pm3 Tm3 TmY5a
Tm20 T3 TmY14 Tmé6 Mi9
N E—
1Pm3 2Pm4 T2 TmY15 Pm6
Tm4 Mi4 Tm3 Mi9 Tmi12
I E—
1TmY14 2Pm4 Tm3 T2 ™m4
Tm2 Tm3 Pm2a MeLo9 T3
I
1T2a 2Tm3 T2 TmY18 TmY14
™m2 Mi4 TmY5a MeLo14 MeVPOL1
1T2 2Tm2 Pm3 MeLo9 TmY14
Mi9 Mi4 Tm5Y MeLo7 MeVC11
I
1TmY16 2C2 Mi13 Lawf2 Y13
MelLol4 = Pm2a TmY13 Y3 T2
1TmY16 2MelLol3 =Tm32 Pm4 c2
L4 L2
1L2 2L1 L3 Lai T1
Dm9 R8d Cc2
I S
1Dm-DRAL 2 MeTu2a Dm9 R8d Dm2
Dm9 R8p Cc2
—
1Dm8b 2Dm9 MeTu3c  R8p Tm5b
Dm9 R8y
1Dm8a 2Dm9 Tmba MeTu3c R8y

0% -

50% -

percentage of total connections

number of innervated columns
by depth
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cell type
count (RL)
transmitter

Optic Neuropil Intrinsic Neurons 7/7

synapse distribution
by depth
and presynaptic (output from)

top 5
cell type
outputs from cell type

R8d Dm9 R7d
n=41 (R) N I
His 1Dm9 2Dm-DRA2 2 R7d L3
R8p Dm9 R7p Cc2 L3
n=95 (R) o I
His 1Dm9 2R7p 2 Mi4 Tm20
R8y Dm9 R7y c2
n=245 (R) o [ ]
His 1Dm9 2R7y 2 Mil5 Tm5c
Tm23 Tm3 T5a Li29 TmY14
n=16 (R) 8
GABA R o 1T5¢ 2T5b 2T5d T5a
Tm24 TmsY T2a T2 Tmy21
n=115 (R) ] N N
ACh 1Melo8 2LT87 sLC17 Li30
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5-HTPMPVO1 5-HTPMPVO3 (L) 5-HTPMPVO03 (R) aMe2 4
D E E E

aMe17a aMe17b 2 aMe17c 2

aMe17e aMe22 aMe30 2 DCH

DN1a 2 Lat1 4 Lat2 2 Lat5

E E E E
LoVC1 LoVC2 LoVC3 LoVC4
D \Y - D E

LoVC5 LoVC6 LoVvC7 LoVC9




cell type
count (RL)
transmitter

5HTPMPV1
n=1 (L)
unclear

5HTPMPV3
n=1 (L)

S5HT
5HTPMPV3

aMel7b
n=2 (R)
GABA

aMel7c
n=2 (R)
Glu

aMel7e
n=1 (R)
Glu

aMe22
n=1 (R)
Glu

aMe30
n=2 (R)
Glu

DCH
n=1 (L)
GABA

DN1la
n=2 (R)
unclear

Latl
n=4 (R)
unclear

Lat2
n=2 (R)
unclear

Lat5
n=1 (R)
unclear

LoVC1
n=1 (L)
Glu

LoVvC2
n=1 (R)
GABA

LoVC3
n=1 (L)
GABA

LoVC4
n=1 (R)
GABA

LoVC5
n=1 (R)
GABA

LoVC6
n=1 (R)
GABA

LoVC7
n=1 (R)
GABA

LoVC9
n=1 (L)
GABA

Visual Centrifugal Neurons 1/5

synapse distribution
by depth
and presynaptic (output from)
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top 5
cell type
outputs from cell type
LoVP46 Li18b MeLol MeTuda
I —
1MeLo3b 2Lil4 LoVP96 “LoVCLo3
Y3 TmY5a MeVC3  TmY13
[ 1]
1Cml 2Dm10 Lawfl TmY5a
Y3 TmY5a TmY13 MeVC3
| L]
1Cml 2 Lawfl Dm10 MeLo3a
aMe5 MeLol MeVPMel” MeVPaMe
11-LNv 25thsLNv MeVPMel + aMel
Tm5c aMe30 aMel0 aMe5
1Tm5c 2 Lawfl Tm20 I-LNv
Cm31b Mil5 MeVP12  MeVP29
—_—
1Cm3 2MeVP6 TmY10 Cm31b
Tmba aMel7a  aMe9 Cm4
1Dm8a 2Tmba Cm31b Tm5b
Mid MeVPaMe' ~ aMel TmY18
1Dm10 2Dm12 TmY15 Mil4
TmY10 Cm9 Cm3 Tm16
|
1Tm5c 2Cm9 Cm21 Cmlla
aMel2 SthsLNv LPT51 aMel2
I
15thsLNv - 2 aMe20 aMe8 OA-AL2|
L3 MeLo3b  aMe4 Li18b
1aMe4 2MeVPMel" = Tm20 Tm5c
T5a T4a TmY5a LPi21
—
1T4a 2TmY14 T5a TmY5a
MeVP38 ~ aMe8 LPC2 0OCG02c
1MeVC21 2MeVC22 :=5thsLNv MeVC20
aMel SthsLNv MeLol MeVPaMe
I —
1latl 2Lat3 MeVP21 /MeVP11
aMel MelLol aMe6b aMe4
N E—
1lat2 2 Lat4 MeVP1 MeVvC22
LC40 Tm16 Tm31 Li35
L1
1MeVPOL1 2 Lat2 MeVC23 ~LT88
Lil4 Li21 LCl4a-1  LPLC4
1Li22 2TmY5a Lil4 LPLC4
LC10b Li21 Y3 LT37
_—
1LC10b  2LPLC4 LC46b LT51
MeTu4c MeTuda Lil4 LC34
I S
1LC33 2Li14 LC19 LT43
LT65 Tm38 LT63 LT59
I
1LT63 2LC33 LT51 LC10b
LC10b Y3 Li23 LT52
I
1LC10b 2LT52 LT51 LoVP93
Y3 Y11 Y13 Li13
I
1TmY5a 2LLPC1 LPLC4 LLPC3
LPLC4 T3 Y3 TmY4
1LC4 2LPLC4 MeLol3 “TmY5a
Lil8a Tm16 MeTu4c  Tm38
]
1LC10e  2LC10d LC10c-1 ~LC24

0% -

50% -

percentage of total connections
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Li20
Mi10
Cm3
Mi10
Dm12
aMel2
aMe4
aMe6b
Dm16
MeVvC27
Cmi2
aMe6b
Dm8b
MeVPaMe
Tm5c
Mil5
Dm10
MeVC23
MeVP38
Dm9
Lawfl
Am1l

Y3
LOVP_un
aMel3
MeVP14
MeVP32
MeVP11
Latl
LC41
Latl
Tm16
LT52
LT46
Li23
LoVP6
LC34
LC10b
LC36
Li14
LC36
LPC2
LoVvP18
LovC6
TmY15
LOLP1

MeTu4c

100% -

number of innervated columns

by depth
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LovC11 LoVC12 LoVC13 LovC14
D D E D

LovC153 LoVC16 2 LoVC17 2 LoVvC182
E - E - E - E

LoVC19 2 LoVC20 LoVC21 LovC222
E - E - E E

3
LoVC23 2 LoVC24 3 LoVC259 LoVC26 3
D E D E
Py
/
WY {\
— 1 — N
LoVC27 5 LoVC28 2 LoVC29 2 LoVCLo1 (L)
E . Y, ) b Y, . M E
Y\‘
{% e
sx\\ L9
LoVCLo1 (R) LoVCLo2 (L) LoVCLo2 (R) LoVCLo3 (L)
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Visual Centrifugal Neurons 2/5

cell type synapse distribution top5 number of innervated columns
count (RL) by depth cell type by depth
transmitter and presynaptic (output from) outputs from cell type
LoVC11 TmY17 ~LC10b Tm16 Lil4 LPLC4
=l () ‘g —— — 3 J\
GABA = 1LC10b  2LCl0d LPLC4 4LC19 LC10a |
LoVC12 LC10b LPLC4 LoVvP89 Tmil6 LC28
n=1 (L) =] 2
GABA = 1LC10b  2LPLC4 3LoVP26 +LC19 LT51 |
LoVC13 Li29 Y14 Y3 T2 Li26
n=1 (R) AA ) — — 9 /\/\
GABA 1MeLoll 2T2 LPLC1 LC17 LC4 |
LoVC14 T3 T2a Li25 OAAL2?  TmsY
n=1 (L) 8 . E— ]
GABA o 1T2a 2LC17 Li29 Li25 LCc11 *'l
LoVC15 TmY3 Li21 LLPC1 LPLC4 LPT60
n=3 (R) o I E— =]
GABA ’ \ © 1TmY16 2LPLC4 3MelLol3 ~LLPC1 ~LClo0a “’l L
LoVC16 T2 T3 TmY5a Y14 Tmi12
n=2 (R) A § I — 8| /\
Glu 1T2 273 TmY5a ~LCl1 T2a «
LoVC17 TmY3 Li21 Tm37 LC10b TmY4
n=2 (R) S I E— I
GABA 1LC10b 2LPLC4 =Tmy16 +LCl0d LCl4a-1 | J\"J\
LoVvC18 Li21 TmY5a  TmY17  Tmsa Li33
n=2_(R) 3 == g
Dop = 1Li14 2 Li21 Li22 TmY17 - Li33 =
LoVC19 Tm37 Li18b LoVClo2 LoVCLo2  Lil4
n=2 (R) 8 I E— 8 /\
ACh z } o 1Tm16  2Tm37 TmY17 ~Tm38 LC10b H|
LoVC20 MelLo7  ~Li35 LovC19  Tm37 LoVCLo3
n=1 () 3 — — 2
GABA 1LoVP101 2Tm16 MelLo3b ~Li23 LoVCLo3 | YA
LoVC21 T2 TmY19a TmY5a  Li29 Tm2
n=1 () A ‘g E— — E
GABA « 1MeLoll 2Li29 LC4 T2 TmY19% /\
LoVC22 Li21 TmY5a  TmY4 Tm39 Li18a
n=2_ (L) - 1] ]
Dop @ 1Lil4 2Li21 LC10b 4LPLC4 = Li22 ﬂ|
LoVvC23 2.54% MeVPLo2 ~MeVPLo2 ~ aMel2 MeLo6 aMel2
n=2 (L) I — <)
GABA j | &  252%  jMelo6 2LoVP96 :LC35b  <LoVP100 - MeVC20 “‘l }
LoVC24 T2 OLVC7 MeLo9 TmY19a Tm3
"CARA J\ ﬁ | 2 ml AA \/\\
GABA P 1TmY19a 2TmY15 3TmY19b 4712 Li25
LoVC25 LovC12 ~LovC25 ~LCl4b  Tm37 LovC22
n=9 (L) =1 I — 0
ACh 1LC10b  2LPLC4  3LT63 LovP93 -~ Tm34 |
LoVC26 Lil4 LovC25 ~OLVC5  LT70 mALD1
n=3 (R) o — — of
Glu /\ - 1Li14 2LT36 LT70 LovP32 LC28 ‘”l /\
LoVC27 Y3 OLvVC5  LT39 TmY4 Li33
n=5 (1) =] I — =
Glu 1Li14 2LC20b LoVP49 4 Li39 Li20 |
LoVC28 LovC17 ~V3 TmY13  LC13 Tmv18
n:2 (L) 8 I 8
Glu 1LT52 2 Li35 Y13 Li39 TmY9a | 44//ﬂ\,ﬁ_\\
LoVC29 Y3 LovC17 TmY13  LC28 LLPC3
n=2 (L) AA & — E— g /\/\
Glu 1LT52 2 Li14 TmY17 ~LoVP49 - Li39 |
LoVCLo1 mALD1  ~Li18b Tm37 Li34b Li14
n=1 (L) —— — o
ACh J ;\,_/_ﬁl\ ] 1LC22  2LC20a Li34b LC28 LC29 "|
LoVCLo1 Tm37 LT70 mALD1  TmY20  Li27
n=1 (R) 3 N R o
A&h Agléquéx ? 1LC22  2LC28 LC20a  +Li34b LPLC1 N| AQ/NL//\
LoVCLo02 LC20a Li14 Tm38 MeTu4c  LoVP14
n=1 (L) j 3 — 3
unclear 1Li14 2LC20a LC40 LovC19 = Tm34 |
LoVCLo2 LC20a MeTudc ~ Tm38 Li14 LoVvP14
n=1 (R) 2 — 2
unclear 1Li14 2LC20a LC40 LoVC19 5HTPMP |

Tm39 TmY10 Tm5Y LC20a Li39

LoVCLo3
o
=1 () g — ' g
OA 1Li39 2TmY5a 2 Tm5c Tm5Y Li27 =
2993295223 3883588 TR8k : : : 5223285222 3833588 &ogl
[TeT?) L L L 0w
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Medulla Lobula Lobula Plate AME percentage of total connections Medulla Lobula Lobula Plate



LoVCLo3 (R) LPT53 LPT57 LPT59
E E E E

LPT60 LPT110 LPT111 51 LPT112 20
E - E - E ) E

LPT113 12 LPT114 11 LPT1153 LPT1165
E E E E

A
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E E E E
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cell type
count (RL)
transmitter

LoVCLo3
n=1 (R)
OA

LPT110
n=1 (R)

LPT111
n=51 (R)
GABA

LPT112
n=20 (R)
GABA

LPT113
n=12 (R)
GABA

LPT114
n=11 (R)
GABA

LPT115

LPT116
n=5 (R)
GABA

LT34
n=1 (R)
GABA

LT35
n=1 (L)
GABA

LT36
n=1 (L)
GABA

LT37
n=1 (R)
GABA

LT39
n=1 (R)
GABA

LT40
n=1 (R)
GABA

LT41
n=1 (R)
GABA

LT42
n=1 (R)
GABA

LT46
n=1 (L)
GABA

LT56
n=1 (R)
Glu
LT70
n=6 (R)
GABA
MeVC1

n=1 (L
alh

Visual Centrifugal Neurons 3/5

synapse distribution
by depth
and presynaptic (output from)
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top 5
cell type
outputs from cell type
Tm39 TmY10 LC20a  TmsY
1 |
1Li39 2TmY5a Li27 Tm5c
Y3 T4b LPC1 LPT23
1LPi2c  2TmY16 3TIpl3 LPi3412
TmY20 ~TmY4 Y3 LPC2
1TmY16 2Tlpl2 LPi2c TIp13
T5c T4c T4d T5d
1Y11 2TIp13 LPLC2 4 TmYSa
OLvVC3 - Tad PVLP046 Y11
1LOLP1 2TmY14 3TmY15 4OLVC3
LPT53 LPT115 ~LPT114  Tipl2
I —
1TmY20 2TmY17 3LLPC1 4H1
Tmy4 LPT57 Tad LOLP1
1Tlpl2  2LPi3a Y12 LLPC3
LPT112 ~LPT111  T4d LPi3b
I —
1Y11 2Y12 LPi3a TIp12
LPi4b LOLP1 LPT114  LPT23
I
1TmY20 2Tipll Y13 Y11
Tac TmY4 T5¢ LPi2c
1TmY16 2LPi2c LPi3412 4 TmYSa
Tac T5¢ Tad VST2
I E——
1Tlpl2  2Tipl4 LLPC3  4LPi34
Tac T5¢ LPT116  LOLP1
I —
1LPi3a  2TIp12 LPi4b LPi4a
Tm20 Lil4 TmSa Y3
[ |
1Li34a  2LC10c-1 3Li2l Tm20
Lc11 T2a LC4 TmY3
1Melol4 2LC4 TmY15 ~LC18
Li21 MeLo7  Lil4 Tm36
1TmY17 2TmY5a 3Li2l Tm16
Tm31 LT54 Y3 LT52
[__]
1LT52 2Y12 TmY21 ~Y13
Li33 Y3 TmY4 Li32
I
1Tmy21  2Li39 Tm24 Li33
Li21 v3 TmY13  Tmé
I —
1TmY16 2LCld4a-l 3LPLC4 4MelLol3
Y3 LLPC1 LCl1 Tmy4
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Visual Centrifugal Neurons 4/5

cell type synapse distribution top 5
count (RL) by depth cell type
transmitter and presynaptic (output from) outputs from cell type
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MeVC9 0.34% cms Cm10 cm8 cm7
n=1 (L) S I

ACh ‘ = iCm5s  2Cms8 MeTudd +Cm7

MeVC10 1.60% Cm3 Ccms8 Cm34 MeVPMe5
n=1 (L) 8 I E—
ACh 23 < 030% icmz 2cms cms cm12
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cell type
count (R|L)
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synapse distribution
by depth
and presynaptic (output from)
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top 5

cell type
outputs from cell type
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Visual Projection Neurons 1/17

65.54%
% 64.55%

68.96%
2 72.34%

—

39.67%
B 14.84%

6.64%

o

|N 36.82%

64.96%
o
6.05%

9.27%
|8 9.77%

O44.00%
55.32%

0.14%
|§ 2.70%

79.31%
e 61.00%

39.52%
| Q 20.53%

044'74%
58.33%

6.12%
3 2921%

19.57%
o
© 7.55%

N59.57%
90.00%

14.66%

o
S
=

68.49%
~
50.00%

5.01%

100

4.81%
8
- 1.09%

50

66.76%
- 82.81%

=P LB L

50

200

1000

“
=

o
=

®
=

S0 © 1~
=== =

Medulla

©
=

o
=

M10

LO1

LO3
LO4
LO5A
LO5B

Lobula

LO6

LOP1
LOP2

Lobula

[
o
O

|
p

LOP4

ate AME

top 5
cell type
outputs from cell type
aMe2 aMel2 aMe8 aMe22 DNla
I
1latl 2MeVC20 35thsLNv SLP249 aMe22
aMe4 aMe6b aMe5 aMe6c aMel
I —
1aMel7c 2CL125 aMel Lat2 SLP250
aMe4 HBeyele MeVPMel” Mil0 Mil5
I —
1SLP250 2DNp27 CL125 SLP249 aMel
Mil5 Tm39 MeTu3c  Mil0 aMe5
—
1aMed 2aMe5 MeVPaMe + aMel10 MeVPaMe
aMe4 HBeyele MeVPMel” MeVPaMe” Dm9
I
1aMe30 2 PLP080 LoVP96 < aMel DNpe021
MeVP14 = MeLo3b MelLol LoVP96 aMe22
I S
1LoVP96 2MeVC20 :5thsLNv DNp27 aMel3
aMe2 aMe9
I E—
1aMel5 2aMel7b MeVP63 ~aMe23 SLP250
MeTu3c Mil5 Cm3 Cm4 MeTul
I
1Cm31lb 2Cm21 TmY10 Tm38 Tm29
aMe5 aMel MeVPMe6 MeVPaMe> aMed
1aMed 2MeVPaMe" 3 aMel10 aMe5 aMel
aMe5 aMe30 aMe6c aMel0 aMe6b
—
1aMe4 2aMe5 Cm21 Cm9 Cm25
aMe22 MeVPL02
I R
15thsLNv 2 LoVC23 aMe30 aMe22 MevC21
Dm9 R8p MeVPMel: R7p Dm8b
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cell type synapse distribution top5 number of innervated columns
count (RL) by depth cell type by depth
transmitter and presynaptic (output from) outputs from cell type
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n=1 (R) S I A 8
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n=140 (R) N —— 0 /\/_\
ACh 1MelLol3 2LClda-1 2LLPCl1 ~LC9 LT82a |
LC10b TmY1l7 ~TmY10 LC28 TmY9 Y3
n=48 (R) 38 I — IS
ACh 1LC19 2LPLC4 LT51 LC36 LoVP26
LC10c-1 Tm20 Tm5a Li22 Tmsb Tm37
n=66 (R) — — o
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LC10c-2 Tm20 Tm5a Tm29 Li22 LC24
n=66 (R) ‘g ml
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cell type synapse distribution top5 number of innervated columns
count (RL) by depth cell type by depth
transmitter and presynaptic (output from) outputs from cell type
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LC22 Tmy18 ~Tmé TmY5a ~ Tm3 Li34b
n=35 (R) N 3 —— S
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LC31b Tm24 Melol3 ~TmY21  TmsY LPLC1
n=6 (R) S I — 3
unclear - 1MeLol3 2MelLol2 MeLo8 Tm24 Li30 |
LC33 LovC3 - Lil4 LC20a  Tm37 Tmy17
n=16 (R) 3 — — 9
Glu 1LT52 2Lil4 LoVP74 4LC33 MeTudc N|
LC34 Lil4 Tm37 LovC3  Lilsb TmY10
n=6 (R) 3 N E— 9
ACh 1Li14 2LC33 LC19 aMe20 LoVP63 |
LC35a m3 Tma Tmé Tmy18  Tmv4
n=5 (R) ] — — 2
ACh o 1LPLC4  2Li21 LC10d Tm24 Li22 |
LC35b Tm4 TmY4 MeLol4  MeLo6  Tmsc
n=1 (R) 8 I E— 9
ACh 1LPLC4 2Tm24 LC10d Li21 Li39 |
$32329522 2 5383588 apgs A : : 2393225922 3383588 TRz
5 2333838 3 66060 2 2 2 5 55333288 2 0060
23 33335 ] g 23 23335
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Medulla Lobula Lobula Plate AME percentage of total connections Medulla Lobula Lobula Plate



LC36 16 LC37 8 LC39a3 LC39b

LC40 15

LLPC1 142 LLPC2 125 LLPC3 112

LLPC4 3 LoVP1 27

LoVP5 12 LoVP6 11 LoVP7 12
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LoVP8 9 LoVP9 6 LoVP10 9 LoVP11 4




Visual Projection Neurons 4/17

cell type synapse distribution top5 number of innervated columns
count (RL) by depth cell type by depth
transmitter and presynaptic (output from) outputs from cell type
LC36 LC10b - TmY17  TmY10  Tm37 Y3
n=16 (R) — — 2
ACh |g 1LT52 2LC40 LT51 Lil4 LoVP90C Nl _/\
LC37 TmY5a ~TmY17  Tm20 Li39 Tm31
n=8 (R) == o
Glu |8 1LC28  2LoVvP2  3Li20 Li23 LoVvP1l Nl /\
LC39a TmY5a ~TmY1l7 ~TmY10 Y3 LC24
n=3 (R) o I — Q
Glu | ~ 1LC28  2Lil4 LC20b  4LC10e LOLP1 |
LC39b Tmy18 - Tmv4 Lc21 Y3 Tma
n=1 (R) /\/\ 3 . E— 8
unclear 1Li14 2Li26 MeLo8 LC20b Li17 |
LC40 Tm38 Y3 Tm31 Li13 Lil4
n=15 (R) 3 I S S
ACh 1Li39 2TmY17 Lats LC40 Tm16 |
LC41 Tm31l Tm38 TmY9b  LC40 Tmy17
n=6 (R) A |g — — gl J\
ACh 1Li39 2 Lats LC41 LC37 LC44
LC43 Y3 LCl4a-1 ~Melo8  TmY2l  TmY18
n=6 (R) & — — o
unclear 1MeLo8  2Li30 LC43 Lc1 LoVP10 Hl J\/\/\
LC44 Tm31 Li14 TmY17 Li20 TmY10
n=3 (R) Q [T ) E
ACh 1LoVP14 2LT72 Lil4 LC33 Lat2
LC46b TmY10 LovC2 TmY4 TmY17 LT54
n=5 (R) — — )
ACh J 1 |3 1LT51 2LC10b LoVP47 /L2l Lil4 ‘“| J\
LLPC1 T4a T5a LPi21 Tmy3 Tma
n=142 (R) 3 —— o
ACh JAN 1Nodl  2LLPC1 Y13 Tmy21 Y3 H| /\\
LLPC2 Tac T5¢ LPi43 ™m3 Y3
n=125 (R) 3 — — o ’/\
ACh 1LLPC2 2vCal3 LOLP1 LC4 LC10a Hl
LLPC3 Ts5d Tad LPi34 Y3 Tmy3
n=112 (R) 2 — — =}
ACh 1TmY14 2TmY4 Y3 LPi43 LC17 “l
LLPC4 TmY21 Tm5Y TmY13 Y3 Tm39
n=3 (R) 3 — — S
ACh 1TmY21 2Tm24 LC10a LLPC3 LC6 |
LoVP1 Tm20 Tmb5a Tm29 TmY5a Y3
n=27 (R) 3 I — gl
Glu 1Tm20 2Tm29 LC10a LPLC1 Tm5b
LoVP2 Tmb5a Tm29 Tm40 Tm32 Tm37
n=23 (R) = - =
Glu & 1Tm5Y  2LC16 Tm29 Tm20 LC20b Hl
LoVP3 LC20a TmY5a Tm29 Tm5c TmY9a
n=6 (R) E] —
unclear 1Tm24 2LC10a Li23 LoVP47 LC20a m|
LoVP4 . TmY5a ~TmY10 LC20a Y3 Li39
n=5 (R) « I E— o
unclear 1LC27 2Lil4 Li22 Hl J/\
LoVP5 Tm20 TmY10  Li39 Lil4 Tm3g
n=12 (R) I — — =]
ACh 1Li14 2 Li39 Li34b LT51 LC33 |
LoVP6 Y3 Li14 TmY5a  Tm20 TmSa
n=11 (R) I o
ACh |g 1Li14 2LC10e LC10d LC33 LT63 Nl
LoVP7 TmY5a Tm39 LC20a Tmb5a Tm5c
n=12 (R) E — — 0
unclear 1Tm24 2LC13 LT51 LC10a LC6 |
LoVP8 TmY20 Li20 LC14b Y3 Li14
n=9 (R) o
unclear J\f\/ ‘H 1LoVvP8  2LoVP9 m| J\ﬁ/
LoVP9 MeTuda - Li20 LT55 Tm37 LoVP62
n=6 (R) o —— S /
unclear / |N 1LT68 2 LoVP9 Li22 LC33 LoVP71 |
LoVP10 Li20 Li39 Melo3a  Lil4 Tm36
n=9 (R) o — —
unclear ﬂ ‘ - 1LC40  2LC41 LT52 Lc43 LOVP_un m| //\
LoVP11 TmY4 Li14 Tm29 LC37 MeLo4
n=4 (R) o I E— of
unclear ‘ o 1LC40  2LC6 LoVP10 “LoVP1l - LoVP40 H|
J QY oILer-® 2 9 JNOYL @ © ~ N» S 'D :: 'D DY QILOE® 2 9 JNOYL @ @ — Nm s
5533355353 Z 006085 S &aag g g &8 ==232==22=9 Q9898988 9 8356
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LoVP16 5

LoVP14 9

LoVP13 24

LoVP12 19

LoVP20

LoVP19

LoVP18 6

LoVP17 4

LoVP24 4

LoVP23 3

LoVP22 2

LoVP21 2

LoVP28

LoVP27 5

LoVP26 6

LoVP25 3

LoVP32 3

LoVP31

LoVP30

LoVP29

LoVP36

LoVP35

LoVP34

LoVP33 3




cell type
count (RL)
transmitter

LoVP12
n=19 (R)
unclear

LoVP13
n=24 (R)
Glu

LoVP14
n=9 (R)

LoVP16
n=5 (R)
ACh

LoVP17
n=4 (R)
ACh

LoVP18
n=6 (R)

LoVP19
n=1 (R)
unclear

LoVP20
n=1 (R)
unclear

LoVP21
n=2 (R)
unclear

LoVP22
n=2 (R)
unclear

LoVP23
n=3 (R)
unclear

LoVP24
n=4 (R)
unclear

LoVP25
n=3 (R)
unclear

LoVP26
n=6 (R)
unclear

LoVP27
n=5 (R)
ACh

LoVP28
n=1 (R)
unclear

LoVP29
n=1 (R)
unclear

LoVP30
n=1 (R)
unclear

LoVP31
n=1 (R)
unclear

LoVP32
n=3 (R)
ACh

LoVP33
n=3 (R)
unclear

LoVP34
n=1 (R)
unclear

LoVP35
n=1 (R)
unclear

LoVP36
n=1 (R)
Glu

synapse distribution
by depth
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and presynaptic (output from)

/j ‘m

A -

N

J\ &

n

ﬂ |

&

A B

&

/\/\ g

o

S

__A :

N

Ji ’

3

J 5

n

o

AN )

J\ ¢

3

J\ ‘O

S

J\/\ =

N

fA ‘o

wn

/\ k

&

/\ 5

o

S

F/\ :

o

3

/\ &

wn

/\ &

N

J\ :

o

S

j\ =

&

/\ E

n

A g

o

S

Iy i

3
HNM#LO@V\OOCDS SSgg(mg E&ga

)

==3323353=3¢g 0Q90Qg 2 g zaad
33 333
Medulla Lobula Lobula Plate

AME

top 5
cell type
outputs from cell type
Tm37 Tm20 TmY10 Lil4
-
1LoVP12
TmY5a Li14 Tm38 Tm33
|
1LC10d 2LoVP18 LoVvP90a “ LoVP90h
TmY5a Y3 TmY17 Tm31
I —
1Tm38 2TmY17 Li39 Li22
Li39 Li23 TmY20 TmY10
I
1Li14 2LC14b LC10b LC10d
LC20a Lil4 Li39 Tm31
—
1LT52 2Li14 LC33 LT72
Tm3 Tm38 LT52 TmY17
1
1LC10d 2LT52 LC6 Li39
TmY10 Tm34 TmY4 LovC4
I
1LoVP47 2Tm37 LC10d LT51
LC10b LPLC4 Tm37 LC22
LC20a LoVvC3 Tm37 Li22
TmY17 LT52 TmY4 LovC4
I
1LoVP59
TmY17 Tm38 LoVvC3 Tm37
I S
1LC10b  2LPLC2 LC10a LC19
Tm37 LT52 LC10b LT63
LT52 LC10b TmY4 TmY17
| |
1LCl4a-2 2LoVC5 LoVP26 “LoVP93
LC10b Tm37 TmY17 LoVvC12
I
1LoVP26
LT52 LC10b TmY17 TmY4
I
1LoVP47 2LoVP59 LT51 LT52
Tm31 MeTu4c MeTu4f TmY10
—
1Li39 2LCc1od aMe20 LC10e
Tm37 TmY17 LC10e Tm38
- —
1Li20 2 LoVP62 LC33 LC40
Tm38 TmY17 Tm37 Lil4
1Latl 2 LoVP50 MeLo6
TmY17 Tmi16 LC10d LT37
I E—
1Tm31 2Tm34 Lil4 LoVP16
TmY17 Tm31 Tm37 TmY10
I —
1Tm31 2LC33 LT86 LT51
Tm38 TmY17 Tm31 Li36
TmY9b Tm38 TmY5a TmY9a
I —
1LT52 2LC33 Tm37 LC10e
LC21 Tm24 TmY5a Li34a
1Tm30
Lil4 LoVP6 MeLo3b LCc27
1LC27 2Li14 Li20 LoVP6

0% -

50% -

percentage of total connections

LTS5

Li20

LT51

Li22

LovP47

TmY5a

LT52

TmY20

LoVvP14

TmY5a

LT78
TmyY17

Li18b

Tm16

LoVP6

Tm34

LC10b

LT51
TmY10

LPLC4

Tm38

LovC2

LC10b

TmyY17

LC10b

TmY10

LC3la

Tm16

Lil4

Tm16
Tm16

Li14
Tm37

Li14

LT51

Li39

TmY17

Tm16

100% -

number of innervated columns
by depth
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M6

Medulla
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M8
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LovP37 LoVP38 2 LoVP39 2 LoVP40
E D ; v / Voo /

I

LoVP41 LoVP42 LoVP43 LoVP44
D V D
LoVP45 LoVP46 LoVP47 LoVP48
E - D ) D i D
LoVP49 LoVP50 4 LoVP51 LoVP52
E - D ‘ D E
\ o {
— 7
ra
LoVP53 LoVP54 LoVP55 2 LoVP56
D E D
‘./’
¥
— )
-
LoVP57 LoVP58 LoVP59 LoVP60
D D D ; E




cell type
count (RL)
transmitter

LoVP37
n=1 (R)
unclear

LoVP38
n=2 (R)
Glu

LoVP39
n=2 (R)
unclear

LoVP40
n=1 (R)
Glu

LoVP41
n=1 (R)
ACh

LoVP42
n=1 (R)

LoVP43
n=1 (R)
unclear

LoVP44
n=1 (R)
unclear

LoVP45
n=1 (R)
Glu

LoVP46
n=1 (R)
Glu

LoVP47
n=1 (R)
Glu

LoVP48
=1 (R)
ACh
LoVP49
n=1 (R)
ACh
LoVP50
n=4 (R)
ACh
LoVP51
n=1 (R)
ACh
LoVP52
n=1 (R
alh

LoVP53
n=1 (R)
ACh

LoVP54
n=1 (R)
ACh

LoVP55
n=2 (R)
unclear

LoVP56
n=1 (R)
Glu

LoVP57
n=1 (R
alh

LoVP58
n=1 (R)
ACh

LoVP59
n=1 (R)
unclear

LoVP60
n=1 (R)
unclear

synapse distribution
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by depth
and presynaptic (output from)
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top 5
cell type
outputs from cell type
MeVP1 LC37 LovC19  Li39
I —
1LC10a 2LoVP6 LoVP46  Li39
TmY10 LoVvC19 MelLol Tm34
I —
1LoVP101 2 LoVP58 Tm34 Li39
Li23 TmY10 LC10d Tm38
I —
1Tm24 2LC10a Li21 LC10e
Lil4 TmY17 Y3 LC20a
- -
1LCl4a-2 2LC20b LC28 LT75
MeLo3a Lil4 Li39 LoVvC20
I —
1LoVP47 2Lil4 LovP17 ~LC33
MeTu4c Li39 Tm35 MeTu4f
1Li39 2LC10b LoVP46 < LPLC4
Tm40 Li33 Li39 LC20a
]
1LT46 2LC28 LOLP1 LPLC4
TmY4 TmY5a TmY10 Tm38
L
1Tm24 2 LoVP68 LC6 LPLC4
Tm34 TmY10 LC27 TmY17
I —
1TmY17 2LT52 LC27 LT36
MeTuda ~MeTud4c  Tm37 Li14
I E—
1MeTuda 2MeTudc =MeTude < MeTudb
LT52 LC10b Tm38 TmY17
I —
1LoVP90a 2 LPLC4 LC10b LC36
Lil4 TmY17 TmY20 LT39
|
1Li34b 2TmY5a LT52 LC9
Li21 Y3 LovC27  LT36
|
1LC20b 2TmY13 Tm39 Li33
Tm4 Tm38 Tm37 TmY13
I E—
1Li39 2LCiod LPLC4 LC10b
TmY9a Lil4 Y3 Tm31
I —
1Li14 2Tm30 Tm31 TmY5a
Tm38 Tm31 TmY5a MelLo4
I E—
1Li14 2 Li39 LoVP18 Li27
Tm4 MelLo2 Tm37 TmY15
—
1LPLC4 2MelLo9 LC16 LoVP50
LC15 Tmé MeLo8 Tm37
I S
1MeLo8 2MelLol3 :LClda-1 Li30
TmY20 Tm37 Tmé MeLo12
I —
1LC4 2 DNp11 LPLC4 LT51
TmY20 TmY5a TmY9b Tm34
[
1Tm34 2TmY10 LoVP100 < LT68
Tm20 Tmb5a Tm29 Li39
I —
1aMe30 2LT58 Lil4 Tm30
MeLo5 Tm29 Tm39 TmY4
I S
1Tm37 2LoVP93 LoVP68 Tm30
LC10b Li39 Li23 LC28
]
1Tm37 2LC26 MeLo8 TmY21
LC37 TmY10 LoVP46 MeLo7
I
1LoVP79 2LC34 LoVvP82 < aMe30

0% -

50% -

percentage of total connections

Tm37

LovP84

Tmy17

Li23

Li39

Li39

Tm36

Li14

Tm38

LT51

TmY10

S5-HTPMP

Li23

LovP18

Tm37

LC33

LC20a

Tm34

TmY10

MeTu4f

LoVvP14

LC19

LOLP1

Li22

TmY9b

LovP61

Li23

LT52

Li39

LC20b

Tm20

LPLC4

Tm16

LPLC2

Li17

LT82a

LC11

LovP101

Tm37

LoVP66

TmY10
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Tm40

TmY5a

Li18b

Latl

100% -
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by depth
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cell type synapse distribution top5 number of innervated columns
count (RL) by depth cell type by depth
transmitter and presynaptic (output from) outputs from cell type
LoVP61 TmY5a ~Li23 TmsY Li39 Li22
n=2 (R) J/‘/\/ 3 I — 3
Glu 1Li21 2LCc1od LT52 LC28 Tm29 |
LoVP62 Li14 Li20 TmYy10 Y3 LC10e
n=2 (R) 3 — — ] 3
ACh 1LoVP96 2LC1l0a LC37 Li34b LT68
LoVP63 Lil4 LovP6 LT52 LC34 LC20a
n=1 (R) o I E— 2
unclear / | 0 11752 2LC33 LT51 Lil4 ”’l N
LoVP64 0.67% MeTudb ~MeTude ~LovC1l9  Lil4 TmvY4
n=1 (R) // 3 I S Q
unclear 156% ;MeTude 2MeTudb =2LC10a ~LoVPES - LoVP84 Nl S/
LoVP65 MeTu4b ~MeTu4c MeTuda MeTude TmY10
n=1 (R) 3 S
unclear
LoVP66 MeTuda = MeTude Lil4 LoVP56 MelLo5
n=1 (R) Z 3 — — ° /
unclear v 1LoVP68 2Tm37 LoVP59 ~LC33 LC9 Nl
LoVP67 MeTudc = Lil4 TmY5a MeTude  MeTudb
n=1 (R) 3 I Q
unclear 1LC33 2 Lil4 LovP82 aMe30 LOLP1 |
LoVP68 Tm33 LovP6 Li20 Li39 TmY5a
n=1 (R) S I E—
unclear /—/\/\ ‘9 1778 2Lil4 LT51 LC10e - LovP24 “’|
LoVP69 Tmy5a ~Tmé Y3 LC28 Lcu
n=1 (R) /\/\’\ 8 — — ) 3
ACh 1Y14 2LC20a Tm37 Lil4 LC10e
LoVP70 TmY%9a ~TmYsa  LC27 Li20 Tm34
n=1 (R) — — )
unclear JJ\ ‘ 1Li14 2TmY17 “’|
LoVP71 /// MeLo5 Li39 TmY10 Tm20 MeTu4c
n=2 (R) o —— o
ACh | o 1aMe30 2MeVC20 =LT58 LoVP71 LC20a |
LoVP72 Li39 TmY5a Tmb5a TmY10 Tm20
n=1 (R) S I 2
ACh J\’\ = 1Li14 2aMe30 Tm16 LT58 Li39 “”l
LoVP73 MeTu4c ~ LC27 TmY5a MeTu4f MeLo5
n=1 (R) g —— a
unclear J\ - 1Li14 2TmY5a 3LC33 LoVP5 - TmsY “’l
LoVP74 TmY4 MeLo3b  Li20 LoVP46  TmY10
n=2 (R) /\// 3 gl
unclear
LoVP75 TmYsa VY3 Tm33 Li39 TmY10
n=3 (R) /f\ 3 I E— o
ACh 1Li14 2LT46 LoVP40 ~ Li22 LC46b N|
LoVP76 Tm37 LoVP5 LoVC3 LC10b LoVP6
n=2 (R) 2 — — o
unclear J v 1LC33  2Tm34 LC10e ‘”l J
LoVP77 - TmY9a LovCi1l MeTu4c  TmY17 Tm37
n=1 (R) /\ ) — — °
ACh I 1LC19 2Lc10d Lil4 LC10b TmY17 Nl /\
LoVP78 Tma TmY10 ~ MeVC24 LoVC19  Melo6
n=1 (R) 3 — — °
ACh AJ: 1LPLC4 2LoVP59 :LoVP93 +Tm24 LC14b ‘“l AL
LoVP79 Lil4 LC34 LovP6  LovC4  MeTudc
n=1 (R) /\ 3 — — 3
unclear ° 1LC33 2LPLC4 LoVP71 < MeVC20 LoVP60 ln| /\
LoVP80 MeTudc - Li20 Tm37 TmY10  LoVPe
n=2 (R) o )
unclear / - ﬁl /
LoVP81 MeTuda ~MeTud4c  TmY10 LoVP6 Li14
n=2 (R) ] ©
unclear |
LoVP82 Tm34 Tm31 MeTudb  Lil4 Tm16
n=2 (R) / o — — 9
unclear © 1LoVvP82 2LC33 LCo aMe30 LoVP67 | /
LoVP83 MeTudc ~ MeTuda  LT43 TmY10 LoVvP6
n=3 (R) — — o
unclear / |2 1LC33  2LoVP16 :LoVP56 <LC10b - LC10d N|
LoVP84 Tm37 LT43 LC20a MeTudc  Li20
n=4 (R) Q — —
unclear o 1TmY17  2Tmie LC20b  +LoVvP36  LC27 H|
J QY oILer-® 2 9 JNOYL @ © Faes 'D :: 'D DY QILOE® 2 9 JNOYL @ @ Faey
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cell type synapse distribution top5 number of innervated columns
count (RL) by depth cell type by depth
transmitter and presynaptic (output from) outputs from cell type
LoVP85 LC9 LPLC1  Tip12 LC4 LLPC2
n=1 (R) /\/\ 8 — 8
unclear 1LC10d H|
LoVP86 o Tm31 TmY10  Lil4 Tm37 TmY9b
n=1 (R) /\ & I — 3
ACh 1LoVP59 2 LPLC4 LC19 LovP93  LT51 |
LoVP88 Tm20 Tm31 Li20 Tmsb Tm33
-l ® J\ 8 3
unclear |H 1LT51 |
LoVP89 Li21 Tm29 Tmsa LC20b Tm34
n=2 (R) /\ g I — 3
ACh 1LC10b  2LoVP26 2Tm37 Li18b LovC12 |
LoVP90a TmY17 ~ LCl0e LovP13  Tm38 Li20
n=1 (R) S — — 2
unclear 1LoVP90c 2LoVP18 :LoVP88 «LC37 LT46 |
LoVP90b Tm38 TmY9a  LoVvP13 Y3 LC10e
n=1 (R) J\/N S — — 2 J\/\
unclear 1LoVP7  2LC10c-2 3LCl4b Li21 LC15 |
LoVP90c TmY17 ~Tm38 TmY5a  LC20b TmY4
n=1 (R) 8 I S 8
unclear J/\ ‘ 8 1LoVP39 2LoVP90a :LoVC19 -LT58 Lc13 el Ry N
LoVP91 TmY9a ~Li2l Tm38 Lc1od LPT51
=1 (R) S 8
unclear |
LoVP92 TmY21 Tm36 TmY9a Tm5c Tm38
n=6 (R) 3 —— S
GABA 1LoVP10 2Lil6 Li20 LPLC1 LC10a | J\/\
LoVP93 Tma Tm37 LC10b LC9 LoVC5
n=6 (R) 3 — — S
unclear 1LC10b  2LoVP59 :LPLC4 ~LT51 LoVP26 |
LoVP94 Tm36 Tm5c LovP6  LC22 LC28
n=1 (R) /\/\ Q I S /J\
unclear 1LT52 |
LoVP95 LC22 LT63 Li20 LC10b LT52
n=1 (R) 3 —— o
unclear 1LT52 2LC28 LOLP1  4Li22 Li34a ‘“l
LoVP96 2.26% TmY10 - aMe8 Tm38 LoVP62  MeLo6
n=1 (R) S — E— 8
Glu // ‘8 017% Melosb :Tm34  -MevPi4 ‘MevC24 LOLPL |
LoVP97 MeLol TmY17 Tm34 MeTuda  MeTudc
=1 (R) /\ R N /\
unclear |N |
LoVP98 TmYS5a ~ LC20a Lil4 TmY20  Li20
n=1 (R) /\ - I <
unclear | « 1TmY10 2 MeLo4 LT52 LC20a LoVP40 |
LoVP99 o Tm5Y TmY5a  Li23 Tm39 TmvY18
n=1 (R) < — — g
Glu 1LC10d  2Tm5c Tm30 MeLo8 LovP18 |
LoVP100 Tm37 TmY10  MeTu4f  LCl0e Tm34
n=1 (R) 8 3
unclear 1LC9 2LC10e ﬂl
LoVP101 Li21 Li23 Y3 LOLP1  TmY13
n=1 (R) S — — 8
unclear N 1Li21 21LC43 LT11 LC14b Y3 ﬂl
LoVP102 Tm12 Tm29 Tm33 Tm39 MeLo8
n=1 (R) |g — — Sl J\
unclear S 1LT87 2 Li19 Tm12 LC25 Tm24 o
LoVP103 TmY17 ~LC10b Li23 TmY10  LC28
n=1 (R) g — — 8
unclear S 1LC10b  2LC28 LC4 ﬂ|
LoVP105 Tm38 Tm31 TmY20 LClda2  TmvY10
n=1 (R) o — — S
unclear o 1LPLC4  2Li22 Li27 Lil4 LoVP18 |
LoVP106 TmY9a ~TmY9  Lil4 Li12 Li13
n=1 (R) ) I — ]
ACh | & 1Tm30  2LC6 Li39 Li34b LC10e *‘|
LoVP107 Tm40 Tm38 Li13 Li39 Tm31
n=1 (R) o I — 8
unclear A | e 1Li39 2 Li22 LC13 Li34a LPC1 9| J\
LoVP108 Tmé TmY5a  Lilla Tm37 LT11
n=2 (R) S I E— 8
GABA | 5] 1Tm6 2LC10a Tm24 LC11 MeLo10 Hl
923225222 3883588 TREL : : : 3993285222 3983588 EagE
S 32338668 2 0606060 2 2 2 S 22332806 2 66060
S 32 5238 2 S S92 22398
S
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LPC1 109
E

LPLC4 49
E

LPC2 78 LPLC1 66 LPLC2 91
E E E

LPT21 LPT22 LPT23 3
E ) E i E

LPT26

LPT100 19
E

LPT27 LPT28 LPT29

E E E
\/A@

LPT314 LPT49 LPT50 (L)

E E E

LPT512

E

LPT1016 LT1a LT1b
E E E




cell type
count (RL)
transmitter

LPC1
n=109 (R)
ACh

LPC2
n=78 (R)
ACh

LPLC1
n=66 (R)
ACh

LPLC2
n=91 (R)
ACh

LPLC4
n=49 (R)
ACh

LPT31
n=4 (R)
unclear

LPT49
n=1 (R)
ACh

LPT50
n=1 (L)
GABA

LPT50
n=1 (R)
GABA

LPT51
n=2 (R)
Glu

LPT52
n=1 (R)
unclear

LPT54
n=1 (R)
ACh

LPT100
n=19 (R
ACH

LPT101
n=6 (R)
ACh

LTla
n=1 (R)
unclear

LT1b
n=1 (R)
unclear

synapse distribution
by depth
and presynaptic (output from)
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Visual Projection Neurons 9/17

top 5
cell type
outputs from cell type

T5b T4b LPi12 TmY3 LPi2d

—

1LPi2c 2LPT23 LPT22 LPC1 Y3
T5¢ T4c LPi43 LOLP1 LPi3a

|

1Y3 2TmY14 TmY4 TmY17 Y11
Tm5Y T2 T2a Tm20 Tm6

]

1MelLo8 2LT83 MeLo13 ~Li30 LC31b
Tm5Y T5d T5b T5c Tac

I —

1LPLC4 2LC31b LC4 LPLC2 MelLo13
Li21 ™m4 Tm3 TmY3 T2

- —

1LC10b  2LC10d LPT52 LT51 MelLol13
T4b T5b LPi12 LPC1 LPi2d

E—

1Tlp12 2Tlp13 TmY20 Y3 LPT23
LPC1 T5b T4b LPT114 LPi2d

1LLPC1 2VY13 Y11 Nod1 TmY20
T5b T4b LPi2d TmY5a LPC1

I

1TmY14 2Y3 Tlp13 TmY9b TmY17
T5a T5c T4a T4c LPi21

I S

1Tlp12 2DCH LLPC3 LPT51 Y3
T5d T4d LPi34 LPidb LLPC3

1Tlp12 2LLPC3 LPi3a Y12 TmY20
T5¢ T4c LPi43 Y11 LPT50

|

1Tlp14 2 LPi3b Y3 TmY17 LPC2
T5d T4d LPi34 Y3 TmY4

I

1LPLC2 2LLPC3 VSm VS LT51
T4d T5d LOLP1 LPi34 LLPC3

I

1Tlp12 2LPT21 LPi2c LLPC3 vCall
Tda T4d T5a T5d Y3

I —

1Melol4 2LPTI111 LLPC2 LPC1 LT66
T5d LLPC3 LPi34 T4d LOLP1

1Tlp12 2Y12 LLPC3 LPi3a LPi43
LPi4b OA-AL2i LPi34 T5d VS

I S

1LPi34 2LPi43 LLPC3 Tlp14 Tlp12
T5¢ T4c T5b T4b LPi43

—

1LPC1 2Y3 LPT23 LPi2e T5b
TmY20 Y3 TmY5a LPT112 LPi2e

1]

1MeLo3b 2Tm34 aMe _TBD' ~ LT52 LovP91
LPLC4 LLPC1 LPi2e LOLP1 TmY15

N

1VS 2VSm VST2 LPLC4 LPT113
Pm9 Pmi12 MelLol4 MeVC4a LOLP1

I R

1TmY20 2Yi1l Tlp11 LPi2e Tlp13
T5d T4d LPi34 Y3 Y12

]

1LPi3b 2VSm Y11 LPi2c LPida
LPi2e TmY20 T4d T4c Y3

I

1Y3 2Aml VCH LPT51 TmY14
T2a MeLo10 MelLol2  TmY5a Lilla

I

1Li25 2T2a LT1b LT56 LC17
T2a MelLol0  TmY5a MeLo12 MeLo8

I
1T2a 2LT83 MelLol0 ~LTla LC17
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50% -

percentage of total connections
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number of innervated columns
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LT1c LT1d LT11 LT432

LT47 LT51 11 LT52 17 LT54 (1)
E - E - E - \

LT54 (r) LT55 (1) LT55 (R) LT59
E - E - E - E

LT66 (R) LT67 LT68 2 LT69




Visual Projection Neurons 10/17

cell type synapse distribution top5 number of innervated columns
count (RL) by depth cell type by depth
transmitter and presynaptic (output from) outputs from cell type
LT1c j\ Tmé6 Tm37 MelLol2  Lillb MeLo8
n=1 (R) ‘8 I — S /\
unclear 3 1Tm6 2LC11 DNp11l LC18 LT1b Nl
LT1d T3 T2a MeLo9  Tmé TmY18
n=1 (R) 3 I — 8
unclear Q 1LC11 2T3 LC17 Li25 LC14b ‘“l
LT11 Tm12 Li1lb Lilla Tmé Tm5a
n=1 (R) ‘é — — 3 M
GABA = 1TmY15 2Lil4 Lillb LT6la LC23 Nl
LT43 Lovc3 ~VY3 Li20 MeLol  TmY10
n=2 (R) / g — 3
GABA 1LC10e 2LC27 Li22 LoVP84 LC10d |
LT47 Li23 TmY4 Y3 Tm36 Y11
n=1 (R) o — — o
ACh | © 1Li39 2LC10d  =Tm24 LovP18 LC6 “’l
LT51 R Tmy2l ~LC10b  Tm37 Y3 TmY5a
n=11 (R) S T ] o
unclear - 1LT52 2 MeLo13 LC10b LC10d LC19 Ln|
LT52 Tm38 LT37 Tmy17 Y3 Li21
n=17 (R) 2 —— S
Glu 1LPLC4 2LC10b LC10d LoVP47 TmY20
LT54 Li21 LovC22 Lil4 Tm34 LC46b
n=1 (L) S — — o
Glu / ‘ = 1Li22 2LT46 LC4a6b  ~Li23 LT59 “’|
LT54 TmY9b LT54 Tm4 LoVP13 Tm16
n=1 (R) 3 I S IS4
Glu 1LC4 2LC17 LT51 LC14a-1 LCl4a-1
LT55 MeTuda - Li20 Tm31 LT43 LoVP6
n=1 (L) 8 — — 2
Glu 1LC33 2LCc27 LoVP12 < MeTudc LoVP9
LT55 MeTuda - Tm37 LT55 Li14 Tmi6
n=1 (R) /\ ‘O —— 3 /\
Glu = 1LC36 2LC46b LC33 LT59 LoVvP27 m|
LT59 Lil4 LC20a LC10b  Tm38 LT54
n=1 (R) 8 I — 2
ACh o 1LT51 2LC19 LC36 LC33 Lil4
LT60 LC18 LC11 Tmé LC4 TmY18
n=1 (R) ] I — 8
ACh « 1MelLol3 2Y14 LLPC1 LC14a-1 LLPC2 -
LT61a //\ _ TmY18 ~LC18 TmY5a  Tmsc Lilla
n=1 (R) =] I R 8 /-/\
unclear = 1LC11 2Tmé LC22 TmY5a TmY18 Nl
LT61b Lc11 Tmé T2a MeLo8  Lilla
n=1 (R) g I — — 8
ACh n 1LT56 2 Lil4 LT74 Y14 LC11 o
LT62 T2a MeLo8 TmY5a Tmy21 Li30
n=1 (R) 8 — — 8
unclear = 1LC17  2LCl1 MeLol0 4LPLC1 = Tmv2l 8| /\
LT63 . TmY17 ~Tm38 Li14 LovC4  Tm3l
n=2 (R) S I — 8 ’/\
ACh 1LT51 2LPLC4 LC19 LOLP1 LC36 Hl
LT64 TmYS5a ~TmY9a ~Tmy17  LC20b Lc1od
n=1 (R) 8 I — 2
ACh J\ = 1LPLC4 2LClod LC6 LT86 LoVP90a ‘“l
LT65 LC28 Lil4 Tip1l LC20a TmY17
n=1 (R) 8 — — - 8|
ACh 1Li14 2LPLC4 Li13 LT51 LC19
LT66 LT66 HST CT1
n=1 (L) =] — E— .
ACh ,\/,\ N - 1Li29 2LT56 LovC16 /Lil7 Li25 | A
LT66 . LC9 T2 Tma TmYsa  Tm3
n=1 (R) 3 — — ]
A&h /v\ 1Li29 2LoVC16 =LT56 Li25 Li17 8| /v\
LT67 Tm4o Tm29 Tm38 LC24 Li22
n=1 (R) S I E— 3
unclear ‘ = 1Li22 2LC10d LoVP18 ““l
LT68 - MeTudc - MeTuda — Tm37 Lil4 TmY5a
n=2 (R) S I E— 9
Glu J/ 1MeTuda 2TmY10 =LC33 LT63 LC10a |
LT69 Y3 Tm29 MeTudc  Li20 Tm16
n=1 (R) =] — —
ACh / i v 1LPLC4 2LT86 TmY17 < Tm24 Tm3l ”’|
J QY oILer-® 2 9 JNOYL @ © Faes 'D :: 'D DY QILOE® 2 9 JNOYL @ @ Faey
533222333 ¢g 0900k O aag g g 2 5233223232 ¢g 00900 i o yaag
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LT72

LT80 2

LT83

MeTu3a 18

MeTu1 124

E

MeTu3b 42

E

3

B

LT74 3

MeTu2a 36
D

MeTu3c 91
E S

LT75

LT86

MeTu2b 16

MeTuda 49
E R




cell type
count (RL)
transmitter

LT72
n=1 (R)
ACh

LT73
n=2 (R)
Glu

LT74
n=3 (R)
Glu

LT75
n=1 (R)
unclear

LT76
n=1 (R)
unclear

LT77
n=3 (R)
Glu

LT78
n=4 (R)
Glu

LT79
n=1 (R)
unclear

LT80
n=2 (R)
ACh

LT81
n=6 (R)
unclear

LT82a
n=2 (R)
unclear

LT82b
n=1 (R)
unclear

LT83
n=1 (R)
ACh

LT84
n=1 (R)
ACh

LT85
n=1 (R)
ACh

LT86
n=1 (R)
unclear

LT87
n=1 (R)
unclear

MeTul
n=124 (R)
ACh

MeTu2a
n=36 (R)
ACh

MeTu2b
n=16 (R)
unclear

MeTu3a
n=18 (R
ACH

MeTu3b
n=42 (R)
ACh
MeTu3c
n=91 (R)
ACh

MeTuda
n=49 (R)
ACh

synapse distribution
by depth

and presynaptic (output from)
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Visual Projection Neurons 11/17

top 5
cell type
outputs from cell type
Li39 Li14 TmY5a  TmY20
I —
1LC33 2Li14 Li22 LoVP47
LC21 TmY5a TmY4 Tm5Y
L]
1Li14 2 Li32 Li22 Li26
LC21 LPLC1 MelLol2 TmY4
—
1Li14 2Li32 Li21 Li26
TmY4 TmY9a TmY9b TmY5a
1TmY4 2Li16 TmY9b
Li21 Tm39 Tm12 LPLC4
1]
1LoVP101 2OLVC7
Tm5Y TmYb5a Li23 LOLP1
[ ]
1LC10d  2Tm30 MeLo8 TmY17
TmY21 TmY5a Tmb5Y Li23
]
1LC28 2Tm24 Li21 LC10a
Tm5Y Tm20 Li16 LT58
I
1TmsY 2LC10a Tm24 Li19
T2a MeLoll TmY9b Y3
I S
1Li14 2MeLo10 =TmY19b ~Y14
LC10b TmY17 Li23 LoVvC12
LC9 TmYb5a LPLC1 Tmé6
1]
1LC12 2Li17 LC22 LC40
T2a Tm5Y LC18 Lilla
1LC4 2LC9 LC10a TmY14
T2a MeLol0  LPLC1 Tm4
1MeLol0 2Lil4 TmY19b ~LT80
TmY4 TmY21 Tmb5a Tm37
I —
1Tm37 2Li14 TmY5a Li22
Y3 Tm38 TmY17 Lil4
I —
1Tm31 2LC33 LPLC2 Tm34
TmY4 TmY17 Li23 Y3
N —
1Tm20 2LC10a LCl4a-2 Li30
Tm24 Tmb5a Tm30 Tm5Y
I
1Tm24 2LoVP102 :LCl4a-1 Li30
Dm2 Cmi12 MeTul Cm9
N
1MeTul 2Cm9 Cmé MeVPMe5
Dm-DRA1 - R7d Cm22 Cm20
N S
1Cm18 2MeVPMel' 2 Cm-DRA “ MeVP39
Mi15 Cm20 Dm-DRAL  MeVPMel
I —
1MeTu2b 2Cm20 aMe4 Cm14
Cmi4 MeTu3b  Dm-DRA1 MeVPMel!
1Cml4 2Cm21 Cm20 Cm10
Mi15 MeTu3c  Cm4 MeVPMell
I
1MeTu3a 2Cml4 Cm20 Cm22
Mil5 R7_uncl R7y R7p
I
1Cm21 2MeTu3b = aMe9 Cm31b
Cm8 Dm2 Mi17 MeVP6
I
1Cm5 2Cm16 LoVP46  MeTude

0% -

50% -

percentage of total connections

TmY9b

LT51
TmY9a

Li19
Tm24
Li22

Tm37

Tmbc

Y3

Tm5c
TmY9a
LPLC4
Tm30
LT87
T3

MelLo12
Lc1od

TmSY

LC4
LPLC1

MelLo8
MelLo14
Tmbc

LoVP90a
TmY20

Li22
TmY5a
Tm31

LTS8

MeLo8

Cm3
Cm12
Cm23

Cmi4
Cm22

MeTu3a
Mil5
Cm22
R7y

Cm21
Cmi4

Cm35
Cm34

Cm8

100% -

number of innervated columns
by depth
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MeTu4b 16 MeTudc 41 MeTudd 20 MeTuie\ 25

MeTu4f 28 MeVP1 59 MeVP2 36 MeVP3 35

MeVP7 12

MeVP4 22 MeVP5 9
- V D

V —

MeVP8 6 MeVP9 5 MeVP10 33 MeVP11 30

MeVP12 1 MeVP14 17 MeVP15 11 MeVP16 4

MeVP17 7 MeVP18 3 MeVP20 3 MeVP21 3




cell type
count (RL)
transmitter

MeTudb
n=16 (R)
ACh

MeTu4c
n=41 (R)
ACh

MeTu4d
n=20 (R)
ACh

MeTude
n=25 (R)
ACh

MeTu4f
n=28 (R)
ACh

MeVP1
n=59 (R)
ACh

MeVP2
n=36 (R)
ACh

MeVP3
n=35 (R)
ACh

MeVP4
n=22 (R)
ACh

MeVP5
n=9 (R)
unclear

MeVP6
n=49 (R)
Glu

MeVP7
=12 (R)
ACh

MeVP8
n=6 (R)
ACh
MeVP9
n=5 (R)
ACh

MeVP10
n=33 (R)
ACh

MeVP11
n=30 (R
ACH

MeVP12
n=18 (R)
ACh

MeVP14
n=17 (R)
ACh

MeVP15
n=11 (R)
ACh

MeVP16
n=4 (R)
Glu

MeVP17
n=7 (R)
Glu

MeVP18
n=3 (R)
unclear

MeVP20
n=3 (R)
unclear

MeVP21

n=3 (R
A&

Visual Projection Neurons 12/17

synapse distribution
by depth
and presynaptic (output from)
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top 5
cell type
outputs from cell type
Cmé6 Cm16 MeVC7b  Lil4
—
1LoVP82 2LoVP64 =MeTuda ~Tm34
Cm8 Cmé Lil4 MeVP6
—_—
1Tm34 2 Lil4 MeTud4a ~LC33
MeVC9 MeVPMe5 = MeVPMe4  MeVC6
I
1Cm9 2Tm5c TmY10 Cm19
Cm8 MeTuda Mi17 Lil4
—
1Cm8 2Tm34 Li20 Cmi6
Cmé Tm37 MeVP6 TmY10
I
1Tm37 2Li14 Cm7 Li39
Tm20 TmY5a Pm4 Cm17
[ ]
1Cm13 2TmY10 Tm34 MeLol
Dm8a Dm8b Dm2 Cml
I
1Tm36 2Cmil5 TmY17 Ccm7
TmY5a Y3 Pm4 Tml2
N S
1TmY17 2TmY10 Pm9 Tm38
Tm3 Tm4 Mi4 MeLo8
I
1Y3 2Tm16 TmY13 Pm8
Mi4 MeVP5 Tm3 Ccm7
1MeVP5 2aMel5 aMel0 MeLo3a
Dm2 Cm3 Cml Cm7
1MeTud4a 2Tm38 TmY10 MeTu4dc
Dm2 MeTul Tmbc Mil5
I
1Cmé6 2Cm3 Cm8 Tm31
Dm2 MeTul Cm9 Cm3
I
1Cmé 2Cm3 Tm37 MeTul
Dm2 Cm3 Dm8b Dmil
N E—
1Cm3 2Cm8 MeVPMe5 < MeTul
Cm2 Dm2 Cm8 MeTul
I —
1Cm19 2Pm9 Cm31b Pm4
L3 Mi4 Ccm7 Cm34
I E—
1Tm16 2Tm5c TmY10 Tm34
Mi10 Dmi1l Mi15 Tm5c
I
1 Mil7 2 MeVP6 Mi16 Cm8
Cm4 Ccm9 LoVP96 Dm2
I R
1MeVC20 2Cm4 Ccm5 MeVvC21
Mil5 Cmi18 R7d Ccm4
——
1Cm28 2Cm35 Cm21 Cmillc
Mi17 Tm5c Cm8 MeVC2
I S
1Tm34 2Cm13 MeLo3b “MeTude
Pm9 MeVPMel = Pm4 MeVC4b
I
1MeLo9 2Pm4 MeLo8 T2
Pm9 Pmi12 MeLo8 Mi10
[T ]
1MeLo7 2Mi2
Mil7 MeLo5 Cm34 Cm7
I S
1aMe26 2 MeTude MeVP20 ~aMe4
Mil5 Cm3 MeTul Dm2
I
1TmY17 2Cm31b Tm29 Tm30

0% -

50% -

percentage of total connections

number of innervated columns

by depth
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MeVP22 2 MeVP23 MeVP24 MeVP25
\ ’ E \ ’ E

MeVP26 MeVP27 MeVP28 MeVP29
E - \ G E " E
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E E E E
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E E E D
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cell type
count (RL)
transmitter

MeVP22
n=2 (R)

MeVP23
n=1 (R)
unclear

MeVP24
n=1 (R)
unclear

MeVP25
n=1 (R)
unclear

MeVP26
n=1 (R)
unclear

MeVP27
n=1 (R)
unclear

MeVP28
n=1 (R)
ACh

MeVP29
n=1 (R)
ACh

MeVP30
n=1 (R)
ACh

MeVP31
n=1 (R)
ACh

MeVP32
n=1 (R)

MeVP33
n=1 (R)
ACh

MeVP34
n=2 (R)
unclear

MeVP35
n=1 (R)
unclear

MeVP36
n=1 (R)
unclear

MeVP38
n=1 (R
alh

MeVP39
n=1 (R)
unclear

MeVP40
n=1 (R)
unclear

MeVP41
n=1 (R)
ACh

MeVP42
n=1 (R)
ACh

MeVP43
n=1 (R
alh

MeVP45
n=1 (R)
ACh

MeVP46
n=2 (R)
Glu

MeVP47
n=1 (R)
unclear
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synapse distribution
by depth
and presynaptic (output from)
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top 5
cell type
outputs from cell type
Tm37 TmY10 Tm39 TmY17
I S
1TmY10 2TmY5a Tm39 Tm26
Pm9 Tmy21 MelLol4  Pmi2
—_—
1aMel7b 2TmY10 MeVPLol “MeVPOLL
Tm3 Tm4a L4 Dmi2
]
1MeLo9 2DNila MeLo8 SthsLNv
Dm2 Cmil MeLo4 Cm3
L]
1 Tm5b 2Cmild Cmlla Cmllb
Pm9 Mi10 TmY21 Tm5Y
I
1Tm16 2TmY17 Tm31 Cm3
Cml MeVP2 MeVPMe7 Dm8a
1TmY10 2MeVP2 MeVPMe7 4 Cm7
Mi4 MeVP4 MeLo7 TmY13
1Pm8 2Pmi12 Pm9 Pm13
Cmé Cm3 MeLo6 Cm8
1
1Cm7 2Cm24 MeVP62 < Tm34
Cmil Dm2 MeVP2 MeLo3a
I
1Dm8a 2Cm9 TmY5a MeVP1
MeTu3b ~Dm-DRA1 Cmil8 R7d
|
1Cm22 2Cm21 MeVP38 “Tmbc
MeVC3 Dm8a Cm34 R7y
1Tm29 2TmY10 MeVP6 < Cm7
MeTul Cm3 Tm34 Mi15
1Cm3lb 2Cm3 Cmil2 Cm8
MeVC7b - Cm16 MeVC7a  Cmé
I
1Cm4 2Cm6 Cm5 Cmil6
MeTul MeVPMe5 = MeVC8 Cm3
1aMe3 25thsLNv
Tmb5a Tm29 Tm5c Cm29
I
1Tm29 2Tmba Cm31b MeVP47
Mi17 Cm34 MeTuda T2a
]
1aMe30 2Llatl Lat2 DNla
MeTu2a ~MeTu3a MeVPMell Cm4
1Cml4 2MeTu2b 3MeTu3a “MeTu3c
Mil5 MeTul Cm9 Dm2
1MeVP7 2Cm8 Cm30 Cm_unc!
Dm8b Cm26 MeVP2 Cmilld
I R
1Cm3la 2Cm3lb Cm29 MeVP2
MeTul Cm9 MeVP7 Cm3
I S
1MeVP7 2MeVP59 :MeTul Cm30
Tm5c Tm29 Tm39 Dm8a
I S
1Cm3la 2Tm37 Cm31b Tm30
MeTul MeVP6 Cm3 MeVC7a
I
1Cm3 2Cmil2 Cmil6 MeVP59
Mil7 MeVP62 Cm8 Mi10
I E—
1MeVP62 2MeVP14 :MeVP12 / MeTude
Cml Cm2 Tm29 TmY5a
I
1MeVP36 2MeVPMel
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by depth
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MeVP48

MeVP52
E

MeVP49 MeVP50 MeVP51

MeVP53 MeVP54 2 MeVP55 2
E - E i E

MeVP56
E

MeVP60

MeVP57 MeVP58 3 MeVP59 2
E D E

MeVP61 MeVP62 3 MeVP63
D ; D E

MeVP64
\Y

MeVPaMe2 (R)
E

MeVPaMe1 (L) MeVPaMe1 (R) MeVPaMe2 (L)
E E E

MeVPLo1 (L) 2 MeVPLo1 (R) 2 MeVPLo2 (L) 6
E E E

|
|

—




cell type
count (RL)
transmitter

MeVP48
n=1 (R)
unclear

MeVP49
n=1 (R)
unclear

MeVP50
n=1 (R)
unclear

MeVP51
n=1 (R)
Glu

MeVP52
n=1 (R)
ACh

MeVP53
n=1 (R)

MeVP54
n=2 (R)
unclear

MeVP55
n=2 (R)
unclear

MeVP56
n=1 (R)
unclear

MeVP57
n=1 (R)
unclear

MeVP58
n=3 (R)
unclear

MeVP59
n=2 (R)
ACh

MeVP60
n=1 (R)
unclear

MeVP61
n=1 (R)
unclear

MeVP62
n=3 (R)
ACh

MeVP63
n=1 (R)
GABA

MeVP64
n=1 (R)
Glu

MeVPaMel
n=1 (L)
ACh

MeVPaMel
n=1 (R)
ACh

MeVPaMe2
n=1 (L)
Glu

MeVPaMe2
n=1 (R)
Glu

MeVPLo1
n=2 (L)
Glu
MeVPLo1
n=2 (R)
Glu
MeVPLo2

n=6 (L
alh
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top 5
cell type
outputs from cell type
Dm2 Tm29 Mil5 Tm4 Mi10
—
1MeVPMe’ 2 aMel0 aMe4 Tm39
MeTul Cm2 Mil5 Dm2 Cm31b
I
10CG02c 2aMel MeTul OCG02c  aMel7a
Tm20 Tm37 Tm16 MeVP1 Pmi12
_—
1Cm17 2 MeVP9 TmY21 aMe4 Cmb
T™m2 C3 Dm16 Pm9 Dm6
N
1TmY5a 2Tm4 T2 Lawfl Mil4
Tm5b Tm29 Tm26 Tm5c Tm39
1Cm7 2Tmbc Tmb5b Tm29 Tmi2
L4 MeVC1 MeLol4  Mi4 TmYb5a
1 ]
1MeLol4 2Melol3 =Y14 Y12 LoVvC16
Dm2 MeTul Cm34 Cm30 Cm9
1MeVPMe5 2 MeVP54
Dm2 MeTul Cm9 Cm30 Cm34
Dm2 MeTul MeVPMe5 Cm3 Cm30
—
1lat3 2Cm25 MeVP31
Dm2 Mil5 Cm9 MeVP12  Tmbc
]
1Dm2 2MeVC27 3MeVC8 4Cm2 MeVPOL1
Mi17 Cms8 MeLol MeLo6 MeVvC27
MeTul Dm2 Cm3 MeVPMe5 Cm9
N E—
1Cm3 2Cmé6 Cm8 MeVPMe5 -~ MeVPMe9
MeLol T3 Y12 Pm9 MeVC4a
1MeVPMel 2 Pm9 MeVP6 TmY5a
MeVP6 Cms8 Tm34 Ccm3 TmY17
1MeTud4e 2Cm34 Cm8 MeLo6 MeVC24
Cms8 Mil7 MeLo6 Tm37 MeLo3b
N S
1Cm8 2 Mi17 Cm4 MeTude MeVP46
Cmilid Dm8b MeVP2 aMel Dm2
—
15thsLNv 2 DNp27 SLP249 +aMe TBD' = Tm36
Tmi2 Pm4 Tm20 Cml TmY5a
N S
1MeLo8 2MeLo9 Tmil2 Tm5Y TmY14
LoVP96 aMe2 Tm16 LPT51 MeVPMel
I S
1aMel7c 2MeVC22 3CL125 LoVP96 - aMe2
Mi4 Tm4 TmSY Cmé MeVPMe1
I E—
1aMel7c 2MeVC22 :LoVP96 < aMel7e DNp27
aMe5 aMel0 aMel0 aMel MeVP5
I
1aMe30 2MeVC22 :Llatl CL125 MeTu3b
aMe5 aMe30 MeTu3b  Mil5 MeVC20
I E—
1aMel7c 2aMed
TmY15 T5b Y14 LovC16 TmY19a
I S
1MelLol4 2Tm23 LOLP1 Lil5 TmY19a
Pm4 MeVC4a ~ OLVC5 MeLo6 Cm8
I E—
1Pm9 2MeLol4 3LOLP1 TmY5a Mil4
MeVPLo2 ~MeVC21 MeVPL02
I
1LoVC23 2MeVC21 :=MeVP14 <PLP231  aMe30
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MeVPLo2 (rR) 7 MeVPLp1 (L) MeVPLp1 (R) MeVPLp2 (L)
E E E E

MeVPLp2 (R)
E

MeVPMe2 (L) 5

MeVPMe2 (R) 5 MeVPMe3 (L) MeVPMe4 (1) 2
E E E
s
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cell type
count (RL)
transmitter

MeVPLo2
n=7 (R)

MeVPLp1
n=1 (L)
ACh

MeVPLp1l
n=1 (R)

MeVPLp2
n=1 (L)
Glu

MeVPLp2
n=1 (R)
Glu

MeVPMel
n=6 (L)
Glu

MeVPMel
n=6 (R)
Glu

MeVPMe2
n=5 (L)
Glu

MeVPMe2
n=5 (R)
Glu

MeVPMe3
n=1 (L)
Glu

MeVPMe3
n=1 (R)
Glu

MeVPMe4
n=2 (L)
Glu

MeVPMe4
n=1 (R)
Glu

MeVPMe5
n=9 (L)
Glu

MeVPMe5
n=10 (R)
Glu

MeVPMe6
n=1 (L)
Glu

MeVPMe6
n=1 (R)
Glu

MeVPMe7
n=1 (L)
Glu

MeVPMe7
n=1 (R)
Glu

MeVPMe8
n=1 (L)
Glu

MeVPMe8
n=2 (R)
Glu

MeVPMe9
n=6 (L)
Glu

MeVPMe9
n=6 (R)
Glu

MeVPMel0
n=2 (L)
Glu

synapse distribution

by depth
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and presynaptic (output from)
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top 5
cell type
outputs from cell type
Dmill Dm2 L5 Mi10
—
1Tm37 2LovC23 MeVP9 Cmlla
LPida LPT111 MeVPLpl  LPi3b
I —
1LOLP1 2LPT28 LPida LLPC3
Mi9 Tm3 Mid L4
—
1MeVPMe? 2 LPida LLPC3 LOLP1
T5b T4b TmY3 T5c
I —
1LPi2c 2LPi12 Y11 LPi21
TmY3 Mil Mi4 Tm3
]
1CT1 2MeLol3 3T4b TmY18
Mi4 Tm4 Pm4 Pm9
I
1Y3 2Tm4 MeLo9 MeLo8
Mi4 Mil Tm4 TmY5a
[
1Y3 2Tm4 MeLo9 MeLo8
TmY3 Mi4 Tm3 Mi9
1TmY3 2Tm3 Tm4 Dmi12
Mi4 ™m3 Mi9 TmY5a
1TmY3 2Tm3 Dm10 Dmi12
Cm10 MeTul MeVP1 MeVPMe4
I
1Cm13 2TmY10 MeTul MeVP7
Mil5 Dm2 Mi10 Mil6
I
1MeVP57 2MeVP12 :MeVPMet < aMe5
Cm8 Mi10 MeTul Cmil2
I
1MeTul 2aMe25 Cmil2 CmS
Mil5 Tm34 Mi10 Tm5c
I
1MeVPMel " 2 MeTu3c MeVP16
Cm3 Cm10 Dm2 Cm8
I —
1Cm3 2Cm12 MeTul Cm8
MeTul Dm2 MeVP6 Cm9
MeVP7 aMel7b ~ Cmi2 Cm3
I
1MeVP7 2Cmé6 Cm3 Cmil2
Dm2 MeTul Cm9 Cm30
I —
1MeTul 2Cmil2
Cml MeVP2 Dm8a MeVP10
I R
1MeVP2 2Cm28 Tm5c MeVP27
MeVP2 Dm8a Cm9 Cml
I E—
1Cm28 2Cmillc Cm9 Cm8
I S
1Cm3 2MeVP56 =Cmb5 Cmil2
MeTul MeVPMe5  Dm2 MeVC7b
I R
1Cml2 2Cm3 Cm8 Cm5
MeVC5 MeVC6 MeTu3c  Cmb5
—
1Cm3 2MeTu3c 3Cm8 Cmb
MeVC5 MeVC6 MeVPMe5  MeVP6
1MeVPMe9
MeTu2a ~MeTu3b  MeTu2b R7d
1MeTu3b 2MeTu3a =Cm22 Cm20

0% -

50% -

percentage of total connections

Cmlic

Dm1l

OA-AL2i

TmY20

Mi16

TmY20

T4c

LPi43

Pm10

T4c

TmY5a

TmY16
Tml

TmY16

L4

Dm10

Tm4

Tm4
Cmé

Cmb

Tm5c

Cmb
MeTu4f

MeTu4d

Dm2

Cmb

Cm5
Cm31b

Cma31b

aMe9

Tm5c

Tm5c

Cmlilc

Tm5c

MeVP10

MeTul
MeVC6

MeTul

Cm12

Cmi4
MeVC9

Cmil4

MeTu2b

100% -

number of innervated columns
by depth

A

500

>

20

100

50

100

E L

50

-

100

>>>>;>>>>>>>%§>

M1

M2
M3
M4
M5
M6
M7
M8
M9

Medulla

M10

LO1

LO3
LO4
LO5A
LO5B

Lobula

LO6

LOP1
LOP2
LOP3
LOP4

Lobula Plate



MeVPMe10 (R) 2 MeVPMe11 (L) MeVPMe11 (R) MeVPMe12 (L) 2
E E E E

57

s

MeVPMe12 (R) 2 MeVPMe13 (L) MeVPMe13 (R) MeVPOLA1 (L)
. E E E

MeVPOL1 (R) Nod1 2 Nod2 Nod3

Nod4 Nod5 s-LNv 4 SLP249 2
E E E E

SLP250 SMP217 2 vCali vCal2
E ; E ; E ; E

vCal3 VS 9 VSm 2 VST13




cell type
count (RL)
transmitter

MeVPMel0
n=2 (R)
Glu

MeVPMell
n=1 (L)
Glu

MeVPMell
n=1 (R)
Glu

MeVPMel2
n=2 (L)
ACh

MeVPMel2
n=2 (R)
ACh

MeVPMel3
n=1 (L)

MeVPMel3
n=1 (R)
ACh

MeVPOL1
n=1 (L)
ACh

MeVPOL1
n=1 (R)
ACh

Nod1l
n=2 (R)
ACh

Nod2
n=1 (R)
unclear

Nod3
n=1 (R)
unclear

Nod4
n=1 (R)
ACh

Nod5
n=1 (R)
ACh

s-LNv
n=4 (R)
unclear

SLP249
n=2 (R)
unclear

SLP250
n=1 (R)
unclear

SMP217
n=2 (R)
unclear

vCall
n=1 (R)
unclear

vCal2
n=1 (R)
Glu
vCal3
n=1 (R
A&

VS
=9 (R)
ACh

VSm
n=2 (R)
unclear

VST1

n=3 (R
A&
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top 5
cell type
outputs from cell type
MeTu3b ~Dm-DRA1 Cmil4 MeTu2a
I E—
1MeTu2a 2Cm20
aMe5 MeVvC20  Tmbc aMe6a
- —
1MeVP21 2Cm8 MeVC20 “ MeTu3b
Mil5 MeVC20 MeTu3b  Mil0
—
1aMel2
aMe6c MevC23 L3 aMe4
1 Lawfl 2Tmbc L3 Tm20
Mi9 Mi10 Dm20 aMe30
1 Lawfl 2Tmbc I-LNv Mi19
Dm2 Cm2 Cmlla Dm8a
1Dm8a 2Dm8b Cmillb Dmill
Cm2 Cmil MeVC22 Cm28
I
1Dm8a 2Cmillb Cmlla Dmil
T3 TmY18 Mi4 Tm3
—
1C2 2 Li15 Li17 Pm9
™m3 Mi4 Mi9 Tm4
1PmM9 2Y3 Cc2 Pm11
LLPC1 T5a T4a LPT22
]
1 Nod3 2T5a LLPC1 HSS
T4a LLPC1 T5a LPi21
1LOLP1  2VCH HSE Nod1
T5b T4b LPi12 LPC1
I
1 Nod1 2LPLC1 VCH LoVC16
T4b T5b LPi12 LPC1
I
1H2 2HSS Y3 TmY14
T4c T5c LPi12 Tlp14
I
1Am1 2LPT22 H1 VCH
MeVC20 ~MeVPMel: aMe4 aMe6a
1s-LNv
aMe3 aMel aMe8 5thsLNv
—
1aMel 2 aMe6b
aMe3 MelLol aMel MeVPMe4
1aMel0 2aMel Cm35 aMe5
aMe3 aMel aMe8 MeVP63
1aMel5 2aMe4d Lat3
T5b T4b T4d T5d
- —
1LPC2 2LPT111 LLPC3 PLP248
T4d T5d LPi34 LLPC3
N E—
1DNp31 2LPT111 PLP248 < PLP036
T4c T5¢c LLPC2 LPi43
1Y11 2Tlp13 LPC2 Y3
T5d T4d T5a Tda
1VS 2VSm LPC1 LPT111
T5d T4d LPi34 T4b
1VS 2LPT29 LPT52 VST1
T5d T4d LPi34 LPi4b
I
1LPi3a 2LPi3412 LPi34 VSm
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count (RL) by depth cell type by depth
transmitter and presynaptic (output from) outputs from cell type
VST2 . T5d T4d T5a T4a LPi34
n=4 (R) & I S
ACh 1LPi4b  2dCall LPi3a Y12 LPi3412
g oesver® 2 9 daNmMmS << m © EEEE :3 'c 'o 29 QINer® @ 9 JNosd m 9 Egg)ar
§§§§§§§§§§ 9999889 5388 g g g 2222222222 9999889 S533
S 9 9239¢% 3 3 SRS 9299
S
Medulla Lobula Lobula Plate

Medulla Lobula Lobula Plate AME percentage of total connections



AN27X013 (1) 2 AN27X013 (R) 2

ANO09A005 (L) 2

E

AOTU056 5

ANO09AO005 (R) 2
E

AOTUO058 2

LAL047 LALO48 2
E : D

PLP021 2



cell type
count (RL)
transmitter

aMe24
n=1 (R)
unclear

synapse distribution
by depth
and presynaptic (output from)

|

Other Visual Neurons 1/2

50

aMe_TBD1
n=1 (R)
unclear

/
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Q
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unclear

sl
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unclear
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unclear

20
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n=1 (L)
unclear
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o
0.15%

DNc01
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unclear
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n
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n=1 (L)
unclear o

0.18%
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unclear

200
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unclear
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unclear
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20
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unclear
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