Supporting Information

Honeysuckle-Derived nanovesicles alleviate inflammatory bowel

disease—associated neuropsychiatric disorders via the gut-brain axis
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superclass

@ Lipids and lipid-like molecules: 810 (19.57%)

@ Organoheterocyclic compounds: 686 (16.57%)
@ Organic acids and derivatives: 674 (16.28%)

@ Organic oxygen compounds: 621 (15.00%)

@ Phenylpropanoids and polyketides: 615 (14.86%)
@ Benzenoids: 402 (9.71%)

@ Not Available: 66 (1.50%)
@ Alkaloids and derivatives: 48 (1.16%)

@ Organic nitrogen compounds: 27 (0.65%)

@ Hydrocarbons: 6 (0.14%)

@ Hydrocarbon derivatives: 5 (0.12%)

@ Organosulfur compounds: 5 (0.12%)

@ Organic 1,3-dipolar compounds: 4 (0.10%)

@ Homogeneous non-metal compounds: 3 (0.07%)

@ Organohalogen compounds: 2 (0.05%)
@ Acetylides: 1(0.02%)
@ Mixed metal/non-metal compounds: 1 (0.02%)

-n

hers

Carboxylic aci
Monosaccharid
Oligosaccharid
ucleosid
Nucleotid

Vitamins
ctors

Eicosanoi
Phospholipi
Fatty acids

Glycoli
Neurotransmitters
Steroid hormones

Other hormones

Compounds classification

beta-|
Polyketides and nonribosomal peptides
_Quinolones

2.5x1012
2x1012
1.5%1012
6x101°
4x1010;
2x101°

@ Nucleosides, nucleotides, and analogues: 122 (2.95%)

Lignans, neolignans and related compounds: 42 (1.01%)
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Figure S1. (A) TEM observation of the morphology of HD and HNV-H:0:. (B-C)

NanoCoulter counter analysis of the particle counts of HNVs and HNVs-H:0: (n = 3).

(D) Classification of compounds identified in HNVs. (E) Classification of lipid

compounds identified in HNVs. (F) Classification of bioactive compounds identified

in HNVs. (G) KEGG pathway enrichment analysis of compounds identified in HNVs.

Data are expressed as mean = SD, No statistical significance (ns) p>0.05, *p < 0.05,

#%p < 0,01, %*%p < 0,001, ***%p < 0.0001
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Figure S2. (A) Nissl staining of brain sections from each group of mice. Scale bar is
100 um (B) 5-HT levels in mouse brain tissue were measured by ELISA (n = 3). (C)
Levels of LPS in mouse serum (n = 5). (D) Serum S100p levels in mice (n = 5). (E-F)
Immunofluorescence detection of the microglial marker IBA-1 in brain tissue and its
quantification (n = 3). Data are expressed as mean + SD, No statistical significance

(ns) p>0.05, *p < 0.05, **p < 0.01, **%p < 0.001, ****p < 0.0001
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Figure S3. In vitro anti-inflammatory effects of HNVs. (A) IL-1p, IL-6, and TNF-a.

mRNA expression levels in RAW264.7 cells following different treatments (n = 6); (B)
DCFH-DA staining for ROS generation in RAW64.7 cells after different treatments,

Scale bar, 200 pm; (C) Flow cytometric quantification of ROS detection and

fluorescence intensity in RAW264.7 cells (n = 3). Data are expressed as mean + SD,

No statistical significance (ns): p > 0.05; *p < 0.05; **p < 0.01; ***p < 0.001; ****p

<0.0001.
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Figure S4. (A) Quantitative analysis of average fluorescence intensity in the colon at
different time points (n = 3). (B) Analysis of average fluorescence intensity in liver
tissue at different time points (n = 3). Data are expressed as mean £+ SD, No statistical

significance (ns): p > 0.05; *p <0.05; **p < 0.01; ***p < 0.001; ****p < 0.0001.
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Figure S5. (A) Anatomical images of mouse spleens from each group (n = 3). (B)
Colonoscopy images of mice in each group. (C) Gross anatomy of brain tissues from
each group. (D) Immunohistochemical staining for IL-1p, IL-6, and TNF-a; Scale bar:
100 pm.
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Figure S6. (A) Trp levels in serum and brain tissue (n = 3); (B) 5-HTP levels in brain
tissue (n = 3); (C) TPH2 levels in brain tissue (n = 3). Data are shown as mean + SD,

No significance (ns) p > 0.05, *p < 0.05, **p <0.01, ***p < 0.001, ****p <(0.0001
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Figure S7. HNVs regulate tryptophan metabolism in the brain. (A) PCA analysis
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group; (C) Serotonin levels (n

0.05, **p < 0.01.

5). (D) Comparison of differential metabolites

of samples from each group (n = 5). (B) Cluster analysis of metabolite levels in each

between the DSS and control groups, as well as between the DSS and HNVs-treated

groups. (E) KEGG pathway enrichment analysis. Data are shown as mean = SD, *p <
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Figure S8. Immunofluorescence detection of BDNF in mouse brain tissue (n = 3),
Scale bar: 50 um. Data are shown as mean + SD, No significance (ns) p > 0.05, *p <

0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001.



63
64

65

66

67

68

69

70

71

72

Brain-CA1

Control HNVs
A® 10 200 C ——
o 5 &
54 ] . 150
s $® E}
Ty = m 100
22 g4 2
x 50
0- T T 0 T T o+ T T
Control HNVs Control HNVs Control HNVs
60 _— 50
= 600 40
—_ - —_
g% 3 = 30
= € 400 5
g = 2 20
20 -
& 200 10
0 T T 0 T T 0 T T
Control HNVs Control HNVs Control HNVs
400 20+ 150
—
= 300 151
:\'5) g ’g‘ 100:
T 104 =
% 200 3 e
< 50
= J00 5
0 T T 0 T T 0 T T
Control HNVs Control HNVs Control HNVs
40 25- 8
30 20 = g 6
a ° o
3 £ 15 £
= 20 = E4
. < 104 z
< & E
m 2
10 o 5
(i T T (i T T o T T
Control HNVs Control HNVs Control HNVs : £ 0 s
B Brain-CA3 ~ Brain-DG Gut

Brain-cortex

Control

HNVs

Figure S9. Oral biosafety evaluation of mice after treatment. (A) Hematological
and biochemical profiles of mice. WBC, white blood cell count; HGB, hemoglobin;
RBC, red blood cell count; MCH, mean corpuscular hemoglobin; MCV, mean cell
volume; HCT, hematocrit; MCHC, mean corpuscular hemoglobin concentration; PLT,
platelet count; BUN, blood urea nitrogen; AST, aspartate aminotransferase. CREA,
creatinine; ALT, alanine aminotransferase (n = 3). (B) H&E staining images of brain
tissues from different groups, showing the whole brain (left) and detailed structures of
the cerebral cortex and hippocampus (right). Scale bars, 1 mm (left) and 100 pm

(right). (C) H&E images of main organs. Scale bars: 100 um.
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Figure S10. Cell viability assay after treatment with different concentrations of HNVs
(n=73).



