Natural light experience induces metabolic switch that promotes
cerebrovascular maturation
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sensory experience during development. In this study, we employed translatome

analysis with the RiboTag method to compare BECs at P10 and P30, before and

after eye opening, and identified 32 genes that respond specifically to light, through
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(A) Gene expression network analysis. (B) Western blot data showing that TGF-B1 treatment
increases MCT1 expression and inhibits GLUT1 expression in hCMEC/D3 cells. (C) Western
blot images showing MCT1 and GLUT1 expression in hCMEC/D3 cells after treatment by
Galunisertib (TGF-p receptor 1 inhibitor), SIS3 (Smad3 inhibitor), and MK-2206 (AKT inhibitor).
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conditions, this metabolic shift was abolished, accompanied by vascular leakage

and immature astrocytes in the visual cortex. Moreover, we found that the
activation of TGF-B signaling played a role in the reciprocal switch of both

metabolic transporters in BECs. In conclusion, the neuronal activation may

Relative intensity
(fluorescence)
e &

Dark
&

o
I

(A) Schematic diagram illustrating workflow (B) Representative images showing the TGF'B SIg nali ng declines in the BECs of developlng
suppress TGF-f signaling, possibly via astrocytes, thereby modulating the balance expression of Mal and Hspb1 (green) in the BEC (red) of the visual cortex in mice reared in visual cortex

of lactate and glucose metabolism through the regulation of MCT1 and GLUT1 normal or dark cages. Scale bar, 100 um. (C) Quantification of fluorescence intensity in (B). A PO 1W oW 3W AW B
expression in BECs. This process ultimately contributes to vascular maturation, ReS u |t ” ' ' '
N 15-
including the BBB formation. : - E
: : : 0 S
Dark rearing impaired the development of the BBB Q 5 10
Backaround and astrocytes E § o0s-
0 | A ; . a
C-F0s 1KDadye 1KDa/CD31 g 00 B0 W 2w W 4w
Angiogenesis L o
= g [ Normal [ Dark E (A) Representative images of p-Smad2 (Ser465/Ser467) (green) in the BECs (CD31,red).
Lg E selesaller S weinailn S o, S (B) Quantification of p-Smad2 intensity in the BECs.
> a Transcellular BBB maturation .:% g 1.54 e
E810]
Ml . Result V
a e S
o © 0.0 i_
& = Paracellular permeabili -F . . . -
E S D o TGF-B1 signaling increases monolayer permeability and

E GFAP GFaP/cD31  F

3KDa dye 3KDa/CD31

IS Induced by lactate treatment

Activity-dependent synaptic pruning |:| Normal - Dark

Synhaptogenesis

Neuronal
Changes
Normal

A B
*x — Control = TGF-B1 (10ng/mi) Lactate(mM) O 1 5 10  kba
-75

100-
i Der ek 1 ) ﬁ/-:fjérgn p-Smad2 | WS B8 &8 S .|-50
- . ' -75
. F/f T Smadz/3 | - = .. |,
0.0 — .75
C ; GFAP
Questions TGRp1 | w - - - o
(A-B) Representative images and quantification of c-Fos (green) in the visual cortex of 'J’ =50

: : . ; - i - e T
control or dark-reared mice. Scale bar, 100 um. Dark rearing induced the vascular leakage in 1 2 3456 7 8 9 10 B-Actin -37

To understand the molecular mechanisms in BECs the visual cortex. (Alexa Fluor™ 555 Cadaverine ; red) in (C) and (Dextran-Texas Red™, 3000 Days after seeding
MW, Lysine Fixable; red) in (D). Scale bars, 100 um. (E) Immunohistochemistry of GFAP  (A) Monolayer permeability measurement using TEER (TransEndothelial Electrical Resistance)

(green) and CD31 (red) showing immature astrocytes in the visual cortex after light with EVOM2. (B) Western blot analysis of p-Smad (Ser465/Ser467) and TGF-Bl ligand
deprivation. Scale bar, 100 um. (F) Quantification of fluorescence intensity in (E). following lactate treatment in hCMEC/D3 cells.
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following sensory experience during development
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Exposure to light decreases MCT1 expression

Current conclusion
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