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The essential role of cerebral vascular network and blood-brain barrier
(BBB) in the pathological processes of many brain diseases including
stroke and dementia, highlights their importance in the maintenance of
brain homeostasis. As an important structural and functional element,
cerebral endothelial cells (ECs) contain continuous intercellular tight
junctions (TJs) and exhibit an extremely low transcytosis. Since several
inflammatory mediators have been reported involving in the processing
of related pathologies, it has been well accepted that the unique
character of ECs could be impaired due to the inflammation leading to
leakiness of BBB and vascular damage.

Brain endothelial-specific knockout (beKO) animals were generated by
crossing the BAC-transgenic Slco1c1-CreERT2 strain, which expresses
the tamoxifen-inducible CreERT2 recombinase specifically in the brain
endothelial cells, with NemoFL mice who are carrying the loxP-flanked
alleles. Mice were treated with 400mg/kg tamoxifen citrate diet for 2
weeks.
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However, in our work, a specifically Nemo gene deletion in mouse
brain endothelium, which leads to a blocking of NF-κB signaling (an
important pro-inflammatory pathway), actually results in an impaired
BBB tightness and microvascular pathologies. This finding
Indicates that a certain level of inflammation in the
cerebral endothelium is necessary for the maintenance
of brain homeostasis.
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 Inflammatory processes are regarded to be
unwanted in the brain. However, here we
show that a certain inflammation in brain
endothelial cells is necessary for the
maintenance of brain homeostasis.
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Fig 1.Deletion of Nemo in
brain endothelium lead to
a lower body weight in
mice during the treatment
by tamoxifen diet.
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Fig 4. Mice with brain
endothelial
Nemo
deletion showed an
increased anxiety in the
open field.
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Fig 3. Deletion of Nemo in brain endothelium caused capillary degeneration in mouse brain. A. representative
immunofluorescent staining for CD31 (endothelium) and collagen IV (basement membrane) showed string vessels
(arrows) as dead capillaries without endothelium; B. quantification for the active caspase 3-postive endothelial
cells as active apoptotic cells.
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Fig 2. Brain endothelial Nemo deficient mice showed higher
immunoglobulin G (IgG) brain levels than controls, as
determined by Western blotting. A. representative western
blotting image; B. quantification.
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 Deletion of Nemo in endothelial cells of
adult mouse brain causes small vessel
pathologies which makes it a potential
model for small vessel diseases.

Abbreviation
BBB:
ECs:
IgG::
NEMO:
NemobeKO/NemoFL:
PMSF:
TJs:

Blood-brain barrier
Endothelial cells
Immunoglobulin G
NF-κB essential modulator
Deletion of Nemo in brain endothelial cells/littermate controls
Phenylmethylsulfonyl fluoride
Tight junctions

