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Experimental 

General experimental procedures  

Nuclear magnetic resonance (NMR) spectra were recorded on a Bruker AVANCE 500 spectrometer 

(Bruker Corporation, Germany), and high-resolution electrospray ionization mass spectrometry 

(HRESIMS) data were acquired using a Bruker MaXis Q-TOF mass spectrometer (Bruker 

Corporation, Germany). Analytical and semi-preparative high-performance liquid chromatography 

(HPLC) were performed on a Shimadzu Prominence LC-2030C 3D Plus system (Shimadzu 

Corporation, Japan) equipped with a COSMOSIL 5C18-MS-II analytical column (4.6 × 250 mm) and 

a semi-preparative column (10 × 250 mm), respectively. Ultraviolet (UV) absorption spectra were 

measured on an EVOLUTION 350 UV-Vis spectrophotometer (Thermo Fisher Scientific Corporation, 

China) and absorbance measurements for microplate-based assays were conducted on a BioTek 

microplate reader (BioTek Instruments, Inc., USA).  

Thin-layer chromatography (TLC) plates were obtained from Qingdao Marine Chemical Factory 

(China), and normal-phase silica gel for column chromatography was from Yantai Jiangyou Silica Gel 

Development Co., Ltd. (China). Sephadex LH-20 gel was purchased from Amersham Pharmacia 

Biotech AB (Sweden), and macroporous adsorption resin XAD-16 was from Rohm and Haas 

Company (USA). Ŭ-Glucosidase was supplied by Shanghai Macklin Biochemical Co., Ltd. (China). 

Dexamethasone and acarbose were obtained from Shanghai Yuanye Bio-Technology Co., Ltd. (China). 

Penicillin, chloramphenicol, 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) and 

4-nitrophenyl-Ŭ-D-glucopyranoside (pNPG, high purity, Ó98%) were purchased from Beijing Solarbio 

Science Technology Co., Ltd. (China). High-glucose Dulbeccoôs Modified Eagle Medium (DMEM) 

and fetal bovine serum (FBS) were supplied by Gibco (Thermo Fisher Scientific, Inc., USA), and 

lipopolysaccharide (LPS) was from Sigma-Aldrich Co., LLC (USA). Cell Counting Kit-8 (Cat. No.: 

BS350A) was obtained from Nanjing Baisha Mapping Technology Co., Ltd. (China), and Nitric Oxide 
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Assay Kit with DAF-FM DA (Cat. No.: S0021S) was purchased from Beyotime Institute of 

Biotechnology (Shanghai, China). 

Fermentation, Extraction and Isolation 

The strain Streptomyces ardesiacus GXIMD 03502 was cultivated into 1000 Erlenmeyer flask 

containing 200 mL of the AM6 liquid medium (soluble starch 20 g·L-1; glucose 10 g·L-1; 

bacteriological peptone 5 g·L-1; yeast extract 5 g·L-1; CaCO  2 g·L-1; sea salt 30 g·L-1). A total of 60 L 

of culture was pre-pared and incubated under the same conditions (28 °C, 200 rpm) for 7 days. The 

fermentation broth was separated into the supernatant and bacterial cells by centrifugation. The 

supernatant was subjected to adsorption on macroporous resin, theThe resin was then rinsed with pure 

water, and then eluted with methanol, and the eluate was collected. Concurrently, the bacterial cells 

were extracted three times with methanol using ultrasonication. The methanol crude extract of the 

mycelia was harvested by centrifugation, the supernatant was collected and combined with the resin 

eluate. The eluate and the crude extract were concentrated under vacuum to yield the crude extract (27 

g).  

The crude extract was mixed with silica gel (100 ï 200 mesh) and fractionated by normal-phase silica 

gel column chromatography (CH2Cl2/MeOH, gradient 100 : 0 ï 0 : 100, v/v) to generate five fractions 

(Fr. 1ïFr. 5). Fr. 2 was subjected to atmospheric pressure reverse-phase column chromatography to 

generate six subfractions (Fr. 2.1ïFr. 2.6). Fr. 2.2 was purified by Sephadex LH-20 chromatograph to 

generate six subfractions (Fr. 2.2.1ïFr. 2.2.6). Fr. 2.2.3 was purified by semipreparative HPLC (35% 

ACN/H2O) to afford 1 (20.3 mg, tR = 12.2 min). Fr. 2.2.4 was purified by semipreparative HPLC 

(43% ACN/H2O) to afford 2 (8 mg, tR = 13.1 min) and 3 (10 mg, tR = 13.4 min). Fr. 2.2.4 was purified 

by semipreparative HPLC (25% ACN/H2O) to afford 4 (6.8 mg, tR = 14.8 min), 5 (4.3 mg, tR = 15.6 

min) and 6 (4.3 mg, tR = 16.9 min). Fr. 2.2.5 was purified by semipreparative HPLC (25% ACN/H2O) 

to afford 7 (4.3 mg, tR = 16.2 min).  

Cytotoxic Assay 
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Cytotoxicity assays of compounds 1ï7 were performed by the MTT method (Lu et al., 2023). The test 

cell lines included human lung cancer cell line A549, human hepatocellular cancer cell line HepG2, 

human colorectal cancer cell line HT-29, human colorectal adenocarcinoma epithelial cell line DLD-1, 

and human normal colorectal mucosal epithelial cell line NCM460. Cisplatin was used as the positive 

control. The IC50 values were 6.30, 17.49, 9.19, 19.78 and 0.85 ɛmolĿL-1, respectively, after 72 hours 

of treatment. 

Artemia salina Toxicity Assay 

The toxicity of compounds 1ï7 against Artemia salina was assessed using the modified method of 

Solina et al ( 1993). Artemia salina cysts were purchased from Haifeng Group Co. 

Ŭ-Glucosidase Inhibition Activity Assay   

The Ŭ-glucosidase inhibitory activity of compounds 1ï7 was assayed using the modified method of 

Zheng et al (2023). Acarbose served as the positive control. Absorbance was measured at 405 nm, and 

inhibitory activity was expressed as inhibition rate (%) and half-maximal inhibitory concentration 

(IC ). The inhibition rate was calculated using the formula: Inhibition rate (%) = [(B1 - B0) - (A1 - A0) / 

(B1 - B0)] × 100%. At a concentration of 50 ug/mL, acarbose exhibited an inhibition rate of 97.12 %, 

with an IC50 value of 6.714 nmol·L. 

Antifungal Activity Assay 

The filter paper disc method was employed to assay the inhibitory activity of compounds 1ï7 against 

ten agricultural pathogenic fungi. The indicator strains included Phytophthora fragariae var. oryzo-

bladis Wang., Fusarium oxysporum f. sp., Alternaria tenuissima (Fr.) Wiltsh, Aspergillus niger van 

Tiegh, Pestalotia calabae, Colletotrichum theobromicola, Ceratocystis paradoxa, Botrytis cinerea 

Pers, Fusarium sp. DF32 and Fusarium verticillioides F312. Itraconazole (10 µg/disc) was used as the 

positive control, and exhibited an inhibition zone of 8 mm. DMSO served as the negative control.  

Anti -inflammatory Activity Assay 

The anti-inflammatory effects of compounds 1ï7 against RAW264.7 macrophages were evaluated by 

integrating the reported by Lee et al (2015) with a detection kit.  
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RAW264.7 cells in the logarithmic growth phase were seeded into 96-well plates at 2Ĭ10  cells per 

well in a volume of 100 µL. Model, experimental and control groups were established, each with three 

replicate wells. After 24 hours of incubation, the supernatant was removed, and each well received 100 

µL of the corresponding treatment medium: the model group contained LPS (1 ɛg·mL-1), the 

experimental group contained the test compounds (50 ɛmol·L-1), and the positive control group 

contained dexamethasone (5 ɛmolĿL-1 and 50 ɛmolĿL-1). After an additional 24 hours incubation, cell 

viability was assessed using the Cell Counting Kit-8 by measuring the absorbance (A) at 450 nm. The 

survival rate was calculated to evaluate cytotoxicity. Based on the results, the medium in the 

experimental and positive control groups was replaced with 100 µL of fresh medium containing 1 

ɛgĿmL-1 LPS. Following another 24 hours incubation, the cell supernatant was collected. Nitric oxide 

(NO) production was measured using the Nitric Oxide Assay Kit with DAF-FM DA according to the 

manufacturerôs protocol. Absorbance was measured at 540 nm, and the relative NO value as well as 

the inhibition rate were calculated. Inhibition rate (%) = [(Acontrol - Atreatment) / (Acontrol - Ablank)] × 100%. 

Statistical Analysis 

Experimental data were statistically analyzed using SPSS 20.0 software and graphically analyzed 

using GraphPad Prism 9.5 software. All experimental data are presented as mean ± standard deviation 

(ὼ  ± s). Comparisons were performed using Studentôs t-tests or one-way analysis of variance 

(ANOVA). P < 0.05 was considered statistically significant.  
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Figure S1: UV spectrum of 1 (germicidin T). 
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Figure S2: 1H-NMR (500 MHz, CD3OD) spectrum of 1 (germicidin T).
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Figure S3: 1H-NMR (500 MHz, CD3OD) spectrum of 1 (germicidin T) (From ŭH 0.5 ppm to ŭH 30 

ppm ).
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Figure S4: 13C-NMR (125 MHz, CD3OD) spectrum of 1 (germicidin T).
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 Figure S5: HSQC spectrum of 1 (germicidin T). 
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Figure S6: HMBC spectrum of 1 (germicidin T). 

 


