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How does connectome inspire theory?

« Behaviors (computational goal)
e Connectome (biological prior)
« Functional electrophysiology (neural representation)

 => Theory
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Central complex

Ellipsoid body: head directional system
Protocerebral bridge: integration of self motion / optic flow to velocity
Nodulus: velocity inputs

Fan shape body: vector based navigation center



synapse count log,,(CPM+1)
8 2 2 e : o ® o ®w o © 9o ®
¥ 8 © & & < < O

120

102 ejBuis

ZN3d
6 1122 ejBuis
l } ‘INZ-d
-
m PE 0g,,(CPM#1)
q 2 ® 9 w o w 9o w 9
- - N Y 8 3 d & < = 3 o
19 [E— |
ve @ 1100 o)
T ujesq joym
us & 180 o) ‘Buu
| | o
o
2
g
€ log,,(FPKM+1)
s o 1 e ] e 1 =]
TS o & = <= o o
g

o
w
o~ 000 o CENSECEESNTELES
§ojdzagafrarsast
w w
g2
£é
3 © o &%
o wo g2
o mm.m
| I 2£5
228
g8 2
. 5 732
| Jo 3 £gg
! g TrA
i o >
: i
_ S od K]
=
° [




o)

presynaptic
E-PG

PB

o &5 [ mAChR-C

4L3L2L) - 2R3R4R

= & EB GABABRY
= e ' ar
Gall EB Gall

-
9}

m!
SS00096 (E-PGs) >shi® — OBNR
ermissive temperature ‘ clums

-
o
o

6La
6Rb
6Ra
SLc

5Lb

5La
5Rc

5Rb =
5Ra

@

EB
6Lb i ?

EB position

5 O
©c O o o©

unoo asdeuAs

S5Lc il

o N
<@_X
EB position

mean PVA strength

5Ra
5Rb

3}
o
w

5La
5Lb
6Ra
6Rb
6La
6Lb

0246810
fly #

>
Y

postsynaptic

FHIGTR
P
(L+Wdid4)" 6o

]
Gl
”

s =

i

E-PG.’
whole brain

E-PG
whole bral



E

A7 5R4L (FIBSEM)

O 55G08 (A7s) >shi®
‘ permissive temperature (PT)

. restrictive temperature (30°C)
n - -

4L3L2L

2R3R4R

two color
calcium imaging

0

wmm AF/F
0.75

L

PB glomerulus

empty Gal4 (ctrl) >shi*®

mean PVA strength

L

R

0

8
0
Al

20
FIF m—

60
time (s)

Vo= 27/3 - n/2rad/s 05 05

- - H

0.5

04

0.3 I

0.2

0.1

12345678
PB glomerulus

L)
m
iy
ul

120
[
0 1.25
£ E
T Qo
< O
=%
S
V o(radis)
M
55G08(A7s) >shi*
05
L J
04f © ®
F e LY
03 —: °8.°
L ]
e o °
02fe Qe
.. [
01l ¢ *8°
0 2 46 810
fly #

o—0°

A7

presynaptic

E-PG

1RIR8L

2R7L
7R2L
6R3Lb
6R3La
5R4Lb
5R4La
6Lb
6La
6Rb
6Ra
SLc
5Lb
5La
5Rc
5Rb
5Ra

PB
AR
|
% % nHLunw %
E-PG

postsynaptic

15

10

[

Junoo asdeuAs



presynaptic

E-PG

P-EN1

PB

postsynaptic

postsynaptic

25

20

15

10

Juno9 asdeuAs

100

80

40

Juno9 asdeuAs

20

5 2 8 8

synapse count

n
=

o

presynaptic

NO

- ©wa
w J ~
©

3
~

P-EN1

postsynaptic

6Lb

T o
%mo:
© ©

junoo asdeufs

G

Cl-subdued
CI-GPHR
Cl-CIC-c
CI-CIC-b
CI-CIC-a
Na-tipE
Na-Teh4
Na-Teh3
Na-Teh2
Na-Teh1
Na-para
K-Shawl
K-Shaw
K-Shal
K-Shab
K-Sh
K-sei

K-KCNQ
K-Elk

K-eag

K-Ih

Ca-stj
Ca-CG4587
Ca-Ma2d

(L+NMd4)"Boj



O visual

presynaptic
ring
booao wa
3
unoo esdeuAs

empty Gal4 (ctrl) >shi *

EB position
(rad)

orientation
(rad)
Il

iR g
f o

counts

1 1
50 100 150 200 250

time (s)
— PVA
— heading (dark)
AOTU~ BU — stripe position
76B06 (TuBus) >shi (closed loop)
c x " 7 '
5 _ iR ' o ] " lv\‘
® T 0
gL '
a hin (Y R S LN
—>> o AF/F
s 2 0 15
E5 a0
‘g & anp
L~ _ga}
6 -8np ! N ! 1 L
0 50 100 ¢ 150 200 250
time (s)

m

ctrl

TuBus

presynaptic

counts

circular variance

g 70
f 60 2
e 50 g
24 40 3
= ¢ 30 ©
N 20 8
c
10 5
a 0 -
abcdefg
ring
postsynaptic
dark stri
600, L pe
400
200
qn 0 E 0 n
600
400
200
0
-n 0 n -5 0 n
offset (rad) offset (rad)
1
0.8
0.6
0.4
021

%, S,
%% %,
ctrl

% %,

TuBus

log,,(CPM+1)




® \“&/:) .{:}.. ;RgRgL

NO
50
120 .
2R7L 6Lb
7R2L 100 2 6La 40
6R3Lb w
L < 6R3la - o 6Rb o
= 5R4Lb 80 < © 6Ra S
<] SRth a a 5L 30 3
@©
7 6La 60 E < 57[?_ K3
o 6Rb 2 2 8
& (¢ 6Ra 0 8 ] 6Lb 8
a Skc c g ~ 6bla S
T 5lb =l Zz 5L =
W 5la 20 o 7R 10
2Re o 6Rb
5Rb
P-EG 5Ra o 6Ra
P-EN2 5R[ ] 0
- -
E-PG FFTEEEREEF TR
P-EN1 P-EN2
E postsynaptic
EB
100
6L | G
9 eR | u
1 5L c -
¢ =R 80 S
£ @ )
7R n < o0
o 6Lb 5 aL
£ G o 0 B 8
£
g o 6Ra | © n
3 55’% ] || 8 H
3 ? | 5 — headi — stripe positi — P-EG PVA
g gtg =] o 40 = heading (dark) stripe position (closed loop) — 5TENS"BUA
6Rb I
A
& 5ib q
T 5Lb 20
W 5La I! I
ol m
R i =~ 0
©.0 0 MO TYTONK L TO VoI
e rnsEes "SEaa 0 CC
E-PG P-EN2 P-EG
postsynaptic

A
..

EB positi
(rad)

4

position
(rad)
=]

100 120
time (s)



A light-microscopy-inspired model connectivity . B extrapolated EM- and RNASeq-based connectivity
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How can PVA track actual heading
with high accuracy with only
handful of neurons?
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