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Tgpos

. l:igure 1(d): The colors are incorrect. Green should be black; 9e”ow should be
red

. I:igure 2(d): The black trace is the s.d. of variance and not the mean as stated
in the ﬁgure legencﬂ

. ~aj,imC in front of s(t) exPression shouldr’t be there. If included rectification of

s(t) must be done to avoid negative activitg

o Inthe exprcssion for s®), t should not be in the subscript

It would be interesting to see your results and of course let me know if you find any other issues in the code etc. Rainer and | will put together a
corrigendum for the paper in the next couple of weeks.



Achievements of paper

. MaP the connectome of OB of zebrafish larvae

« Stimulus ‘contrast reduction’ is the mechanism of whitening in

OB based on wiring cliagram



Olfaction at Low Regnolcls number

° Aqueous olfaction is around 5 times slower than aerial olfaction
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Organization of Ol]cactorg System
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l:igure 1



Odor 1

Input patterns:
Correlated
Different variance

Glomeruli

INs

Buluaiym

Output patterns:
Decorrelated
Equal variance

Ob l:)emcorms whitening

o Rcsponse of mitral cells is uncorrelated
and has same variance for all odors
o Whi’cening-~~ Decorrelation + Variance

Normalization

original data decorrelated data whitened data

CS231 notes, Stanford University



Central Question: What is the neural mechanism behind Whitening in the OB?

Olfactory Bulb Piriform Cortex
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i Network
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(Correlated)




Tracing wiring cliagram of OB

d :
o Seria|~blocl< Face electron microscop9

(SBEM) was used to create the connectome

« Figure 1(d): The colors are incorrect. Green

ShOUlCl bC black; gCIIOW ShOUlCl bC I‘CCl
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f:igure 2



Measuring ac’civitg of MC and IN using calcium
imaging
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Correlation Activity (normalized) =

Pattern variance (AU)
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Decorrelation by t, (MC-black)
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Whitened activitg of Interneurons don’t show
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f:igure 3. Computcr Model of OB
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I:iring rate model of OB

Interneurons
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254 MC and 208 INH neurons



. dri(t ; o ' '
- T = (0) + 6Ly $1(0) — Gl Wiy - [0(6) — O],

) (1) + Gl Wik e - (6) — Bucl,
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f:igure 4-. Fincling structure in wiring
cliagram



Over~representation of Z-reciProcal connection motit

a Motif 1 Motif 2 Motif 3 Motif 4

K58 & o™ e
RN

150 A
6,000 4
< o 100
3 4,000 4 S
8 3 50 |
N Over-represented
2,000 4 0
0 50 4 l Under-represented
1 2 3 4 1 2 3 4



Disgnaptic connectivitg on basis of tuning similaritg
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l:igure 5: Unclerstancling mechanism of
wlﬁitening
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Overrepresentecl motifs

“Cohorts therefore function as ‘feature clc:tectors’,

Motif 2 Motif 4

X

X
= =

where a ‘?eature’ s a molecular stimulus Propertg tha’c

‘A\ epﬁcientlg activates many MCs in the ensemble”

“Features may corresl:)oncl to Functional groups that
Promote high correlations of afferent activitg
Pa’c’cems because theg activate overlapping sets of

odorant reccptors”



l:igurc 6



Simulations show same statistics as exPeriments
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Testing theorg bg selec’tivelg moclhcging wiring &iagram

Selective deletion Selective permutation Selective preservation
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Bottom Line: Contrast suPPression is the mechanism for whitening in

olFactorg bulb






Question 1: How does aqueous and aerial
olfaction ditfer?

+ Airflowis turbulen’c, water flow is laminar(in zebrafish).

* The oH:actorQ FCSPOHSC SEems SIOWCF In aqueous meclium




Question2: Is the dimensionalitg of odor

space also reduced along with whi’tening?

+ Koulakov et. al. claim that olFactorg space ~10 dimensional.

+ Do we know of papers which talk of dimensionalit9 reduction 139

neural networks?




Question 3: Do we rea”g need full connectome?

s it an overkill?

+ Can we have an incomple’ce wiring cliagram that can allow us to
infer over-representecl motifs? Is it “complete the matrix” from

sparse data.
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