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Fig. S1. Design of experiments. (A) The scheme of the 1267 nm laser irradiation (32 J/cm2 laser dose). The 1267 nm laser irradiation was performed on the shaved head every day for one week using the sequence of 17 min irradiation, 5 min pause, 61 min in total. (B) Schematic diagram of the skull and brain structures below the laser irradiation site.
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Fig. S2. Schematic illustration of quantitative assessment of FITC-Dextran leakage. (A) Steps for quantitative assessment of dye leakage. (B) Standard curve between FITC-Dextran concentration and fluorescence intensity. Where C is the concentration of FITC-Dextran (ng/mL).
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[bookmark: _Hlk127782742]Fig. S3. The influences of the 7 days course of tPBM on the density and the microglial morphology in healthy mice. (A) Distribution of cortical microglia in the CTR and the CTR+tPBM groups. (B) Representative images of morphological changes of microglia in the groups of CTR and CTR+tPBM; (C) Three-dimensional reconstruction of microglia cells in the groups of CTR and CTR+tPBM; (D) Enlarged views of microglia in the green dashed box in (C); (D) Three-dimensional reconstruction of microglia in different groups. (E-H) Quantification of changes in cortical microglial density (E), soma volume (F), soma sphericity (G), and average percentage area of microglia (H), respectively. Data were presented as mean  standard deviation (n=5 mice), n.s. indicates not significant.




[bookmark: _Hlk127178121]Table S1. One-way ANOVA results (p-value) of microglial density and morphology in tested groups.
	Tukey's multiple comparisons test
	Density
	Volume
	Sphericity
	Area Fraction

	DM-1W vs. CTR
	0.3986
	1.3512E-6
	8.9E-5
	0.0701

	DM-2W vs. CTR
	0.9243
	5.2193E-10
	2.3763E-7
	8.5611E-9

	DM-3W vs. CTR
	0.7506
	1.4396E-12
	3.2533E-9
	1.5357E-12

	DM-2W+I-1W vs. CTR
	0.3472
	2.6E-5
	2.3256E-6
	1.046E-11

	DM-2W+I&tPBM-1W vs. CTR
	0.9958
	0.0024
	0.0253
	0.0148

	DM-2W vs. DM-1W
	0.3711
	0.0003
	0.0144
	7.7732E-7

	DM-3W vs. DM-1W
	0.9841
	1.8481E-9
	1.5E-5
	7.8775E-12

	DM-2W+I-1W vs. DM-1W
	0.9138
	0.6143
	0.1882
	2.1498E-10

	DM-2W+I&tPBM-1W vs. DM-1W
	0.613
	0.0134
	0.0677
	0.9692

	DM-3W vs. DM-2W
	0.7481
	9.4115E-5
	0.0264
	3.3808E-7

	DM-2W+I-1W vs. DM-2W
	0.3181
	1.4E-5
	0.7520
	0.0001

	DM-2W+I&tPBM-1W vs. DM-2W
	0.9978
	2.9348E-7
	3.5E-5
	3.5667E-6

	DM-2W+I-1W vs. DM-3W
	0.9691
	2.7687E-10
	0.0017
	0.0361

	DM-2W+I&tPBM-1W vs. DM-3W
	0.9319
	2.624E-11
	1.1751E-7
	1.5397E-11

	DM-2W+I&tPBM-1W
vs. DM-2W+I-1W
	0.5474
	0.2718
	0.0005
	5.2013E-10
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[bookmark: _Hlk127782841]Fig. S4. The influences of tPBM on the function of microglia in response to vascular injury in healthy mice. (A) Representative time series maximum intensity z projection images of microglia after vascular injury in the CTR and CTR+PBM groups. (B) The changes of polygon area bound by microglia processes closest to the injury in different groups. (C-H) Graphs represent time series changes of microglia processes accumulation at different distances from the injury in different groups. Data were presented as mean  standard deviation (n=5 mice), *, **, and *** indicate not significant, p<0.05, p<0.01, and p<0.001, respectively.
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[bookmark: _Hlk127724847][bookmark: _Hlk127782863][bookmark: _Hlk127120763][bookmark: _Hlk127120837]Fig. S5. Visualization and quantitative analysis of BBB disruption at different stages of diabetes. (A) Time series fluorescence imaging of cortical vasculature after 70kDa FITC-Dextran injection in mice of tested groups. The red circles indicate the locations of vascular leakage. (B) Continuous changes of blood glucose in mice after establishment of diabetes model. (C) Quantitative analysis the extravasation of FITC-Dextran in mice brain tissue at different stages of diabetes. (D) and (E) Changes of tight junction proteins ZO-1 and Occludin at different stages of diabetes, respectively. (F) Changes of proinflammatory cytokine IFN-γ expression in brain tissue at different stages of diabetes. (G) Changes in the expression of microglia chemokine receptor P2RY12 with the progression of diabetes. Data were presented as mean  standard deviation (n=4 mice), n.s., *, **, and *** indicate not significant, p<0.05, p<0.01, and p<0.001, respectively.
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[bookmark: _Hlk127782894]Fig. S6. Effects of insulin and insulin combined with tPBM treatment on the levels of ZO-1/Occludin/IFN-γ/P2RY12 in diabetic mice. (A) Representative western blots showed the levels of ZO-1/Occludin/IFN-γ/P2RY12 in the mice of tested groups; (B) and (C) The changes of expression of ZO-1 and Occludin in the brain tissue of mice in tested groups; respectively; (D) The changes of the expression of the proinflammatory cytokine IFN-γ in the brain tissue of mice in tested groups; (E) The changes in the expression of the microglial chemokine receptor P2RY12 in the brain tissue of mice in tested groups. Data were presented as mean  standard deviation (n=4 mice), n.s., *, **, and *** indicate not significant, p<0.05, p<0.01 and p<0.001, respectively.
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Table S2. One-way ANOVA results (p-value) of different proteins expression in tested groups.
	Tukey's multiple comparisons test
	ZO-1
	Occludin
	IFN-γ
	P2RY12

	DM-1W vs. CTR
	0.0184
	0.0028
	0.0013
	0.024

	DM-2W vs. CTR
	0.0002
	5.011E-5
	5.1943E-7
	6E-6

	DM-3W vs. CTR
	2.0758E-7
	2.8959E-7
	3.2388E-9
	1.4743E-7

	DM-2W+I-1W vs. CTR
	2.5673E-7
	3.2E-6
	0.0007
	8E-6

	DM-2W+I&tPBM-1W vs. CTR
	3.9822E-9
	2.17E-6
	0.2542
	0.0298

	DM-2W vs. DM-1W
	0.0495
	0.0099
	0.0036
	0.0087

	DM-3W vs. DM-1W
	9.8E-5
	9.8E-5
	4.32E-6
	0.0002

	DM-2W+I-1W vs. DM-1W
	7.1E-5
	0.0015
	0.2056
	0.0239

	DM-2W+I&tPBM-1W vs. DM-1W
	7.3346E-7
	0.0009
	0.3874
	0.9086

	DM-3W vs. DM-2W
	0.0329
	0.0288
	0.0383
	0.0896

	DM-2W+I-1W vs. DM-2W
	0.0315
	0.5759
	0.6083
	0.9685

	DM-2W+I&tPBM-1W vs. DM-2W
	0.0003
	0.4351
	0.0002
	0.0048

	DM-2W+I-1W vs. DM-3W
	0.9862
	0.902
	0.0104
	0.1327

	DM-2W+I&tPBM-1W vs. DM-3W
	0.0974
	0.97
	6.1E-5
	0.0001

	DM-2W+I&tPBM-1W
vs. DM-2W+I-1W
	0.3845
	0.9844
	0.0296
	0.0057
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[bookmark: _Hlk127782947]Fig. S7. Representative confocal images (A) and quantitative analysis (B) of inflammatory factor IFN-γ in dcLNs of mice in the groups of CTR, DM-3W, DM-2W+I-1W and DM-2W+I&tPBM-1W (green: lymphatic vessels; red: IFN-γ). Data were presented as mean  standard deviation (n=4 mice). *, **, and *** indicate p<0.05, p<0.01, and p<0.001, respectively.
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Fig. S8. The original western blots for Fig. S6.
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