Co-Targeting MG53 and CitH3 Attenuates Cerebral Ischemia-Reperfusion Injury
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Cerebral ischemia-reperfusion (I/R) injury is a major contributor to neuronal i.  Inflammatory cytokine response P *
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extracellular trap (NET) formation. MG53, a TRIM family protein involved in Iv.  Reactive gliosis g oA
cell membrane repair, and citrullinated histone H3 (CitH3), a central mediator %) | B Rt Rty whib it
of NETosis, represent potential therapeutic targets in this context. Here, we in- = _T_ - 4
vestigate the efficacy of recombinant human MG53 (rhMG53) in combination ° 1 l |
with a humanized anti-CitH3 monoclonal antibody (hCitH3-mAb) in treating I/R- | s - ? |
induced neuroinflammation in a mouse model of transient middle cerebral artery o - l
occlusion. Following acute treatment, our data demonstrate that relative to ei- Figure 3. Representative TTC-stained coronal sections from a sham- (A) and I/R- (B) operated mouse brain. The pale infarcted region in the striatum corre- g’ B A
ther monotherapy or vehicle, combined rhMG53 and hCitH3-mAb treatment sponds to tissue with irreversible metabolic failure, while peri-infarct tissue in the cerebral cortex is metabolically compromised but potentially salvageable. | 5]
significantly reduced infarct size in mouse brain tissue 24 hours post-I/R. Be- Postoperative treatments were administered intravenously, after which cryopreserved brain tissues were lysed for further biochemical analysis post-I/R.
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(M2) cytokine and pro-survival signaling, whereas pro-inflammatory (M1) and . = Sk Figure 6. Relative fold change determined by real-time quantitative reverse transcription PCR anal-
cell death markers were downregulated. Together, these findings suggest that ysis of interleukin signaling genes, showing the upregulation of anti-inflammatory (M2) 1L-10 ex-
co-targeting both MG53-mediated cell membrane repair and CitH3-dependent 40- ' 5- 2 pression in tandem with the downregulation of pro-inflammatory (M1) IL-6 and IL-1B expression
NET formation confers synergistic neuroprotection against acute cerebral I/R e following rhMGS53 and hCitH3-mAb administration. Data analyzed by two-way ANOVA with Sidak
.. . AT . . | corrections. All data were normalized with B-actin expression and given as relative to control.
injury, supporting its application in the treatment of neuroinflammatory diseases. 'hMG53 . b © 41 o
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. ' ( | Figure 4. (A) TTC-stained tissue indicated a reduced cerebral infarction following intravenous delivery of 2 ug/kg of rhMG53 and/or hCitH3-mAb (Scale bar: 2 o~ 1 00 5 =
' ) _— / mm). (B) Total infarct size was estimated by image analysis; data analyzed by one-way ANOVA with Dunnett’s test. (C) An improvement in sensorimotor : Al ] il Sa"ne
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2 : ~— thMG53
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of ischemia.! Prior studies using animal/in vitro models have shown rhMG53 promoting tissue re- - Ny
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Figure 2. (A) Schematic representation of endovascular occlusion of the middle cerebral artery by a
silicone monofilament inserted via an arteriotomy at the external carotid artery in C57BL/6] mice.
(B) Mice were scored based on the Zea Longa neurological criteria 24 hours post-I/R.
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Figure 5. Western blot analysis of relative intensity of proteins associated with pyroptosis (CASP1, GSDMD), immune cell infiltration (MPO, Ibal), and as- ; . .
trogliosis (GFAP) across all treatment groups; data analyzed by two-way ANOVA with Sidak corrections. (B) Protein expression patterns of Akt and p-Akt 2. Whitson et al. (2021). Curr. Opin. Pharmacol., 59, 26-32.
showed upregulated Akt activation linked to cell survival; data analyzed by one-way ANOVA with Dunnett’s test. All data were normalized to GAPDH. 3. Ouyang et al. (2025). Nat. Commun., 16(1), 7435. WA AR
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