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The classical outside-in mechanism for collective
apicobasal polarity formation in the epithelium
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Formation of an actin belt-mimetic band-like

structure in a single epithelial cell
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Pre-partitioning of Par complexes is not involved
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A hypothetical inside-out mechanism
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Polarization of microtubule networks precedes
the formation of actin band

Top view Representative time for
actin band formation (62.36+10.84% )
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Evidence of steric repulsion between actin
filaments and microtubule networks
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Evidence of the actin-membrane linker for the

actin band formation

Actin/Ezrin/nucleus (40min)

o
=
=]
2

5]
c
=

®
)
T
O
o

=

S
c
=

=

t
5]

o

————== |
164 B/A A/B O/E O/E I AIB | O/E O/E
' |
051 | I
| |
A ...“— J.
| |
057 [ I
min{ 10 | 40 | 90 10 | 40 | 90 10 | 40 | 90 10 ]w]o] ! [FoJa]s] 1 [0 10 | 40 | 90
marke Par-1 Par-3 E-<cadherin PIP2 [ Ezn | Myosin lla Septin 2
Below the band Above the band On the band | |
B/A = Above the band A/B = Below the band Ok = Elsewhere




Summary & Potential impacts

Our observation Our inside-out mechanism

Classical outside-in mechanism
Organization
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l Ezrin dependent
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1. Robustness (Turing reaction-diffusion vs microtubule polarization)

2. Therapeutic purpose (less targets)
3. Future work (immune synapse)



Metabolic reprogramming in response to
progressive environmental changes
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Experimental design: a semi-open culture
system to maintain a constant pressure
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1 Medium (dextrose + peptone from junk food, pH = 7.4 adjusted by Na,HPO,)
- Bacterial cell (with a fixed initial density, OD = 0.24 + 0.01 measured by 600nm visible light)



6 hours later
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Comparison of the top 10% upregulated proteins
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The top 10% upregulated proteins for fermentation
from (+ air, 1 atm) to (- air, 1 atm)
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The top 10% upregulated proteins for fermentation
from (- air, 1 atm) to (- air, 0.2 atm)
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Formate decomposition and proton removal
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Pressure-dependent production of H, and CO,

6
o . |
o 1
=3 . [ L N,
o 2 T
Q2 0,
lm o BB
§o ol
1 0.8 0.7 0.6 0.5 0.4 0.3 0.2
Pressure (atm)
PFL: pyruvate formate lyase
1.2 A 1
0.2026x+ 0.8829 100 r
Y =u. X+ U, I . . . .
- _ - 1 Asanuma & Hino, Appl Environ Microbiol.
R?=0.9354 E \  200066:3773-3777
- : g 1
E } 1 z II
=3 n ..é- 1
— 17 2 ¢ 4 2 50 {@
+ ’ k3] v
X . © \
i = \ y =10.619x0:548
) 254 2=
| o o R?=0.9979
s e
0.8 ' T T T ; 0 v v - ._.
0 0.2 0.4 0.6 0.8 11 0 1 2 3

pressure (atm) [H*] (LM)



0. D.

H, yield (mmole)

--¢0

“.\ o

Cell growth and H, production

-e-0.D. 1 atm - 0.D. 0.2 atm

6 8 10 12 14 16

Time (hours)

e
¢
@
e-H2
[}
% ________ -»
- —. --------
& Y
o -e-H2 1atm
2 6 8 10 12 14 16

Time (hours)

6 hours
| *

y =5.1109x- 10.937
R? =0.8454

23 24 25 26 2.7 2.8

Optical density

dH,(t)
Franke BN(t)?

dHy(t)  dN(t)
dt 7 dt

?

Ha (¢) oc [N(8) — No]



Summary & Potential uses
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