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Experimental

General experimental procedures

Nuclear magnetic resonan@@MR) spectra were recorded on a Bruker AVANCE 500 spectrometer
(Bruker Corporation,Germany) and high-resolution electrospray ionizatiormass spectrometry
(HRESIMS) data were acquired using a Bruker MaXisT@F mass spectrometer (Bruker
Corporation, Germany). Analytical and sepneparative higiperformance liquid chromatography
(HPLC) were performed on a Shimadzu Prominence-20B0C 3D Rls system (Shimadzu
Corporation, Japan) equipped with a COSMOSIL 5&MB 1l analytical column (4.6 x 250 mm) and

a semipreparative column (10 x 250 mm), respectivéltraviolet (UV) absorption spectra were
measured on an EVOLUTION 350 WVis spectrophaimeter (Thermo Fisher Scientifi@orporation
China) and absorbancaneasurements for microplabesed assays were conducted on a BioTek
microplate reader (BioTek Instruments, Inc., USA).

Thin-layer chromatography (TLC) plates were obtained from Qingdadn®laChemical Factory
(China), anchormalphasesilica gelfor column chromatography was from Yantai Jiangyou Silica Gel
Development Co., Ltd. (Chinasephadex LFRO gel was purchased from Amersham Pharmacia
Biotech AB (Sweden), andnacroporousadsorptionresin XAD-16 was from Rohm and Haas
Company {Gu®#dase was supplied by Shanghai Macklin Biochemical Co., Ltd. (China)
Dexamethasonand acarbose were obtained from Shanyluainye BicTechnology Co., Ltd(China).
Penicillin, chloranphenicol,3-(4,5-dimethylthiazol2-yl)-2,5-diphenyltetrazolium bromide (MTT) and
4-nitropheny}tU-D-glucopyranoside (pNPGhigh purity, 09 8 %) wer e purchased fr om
Science Technology Co., Ltd. (China). HiglucoseD u | b e Madifiedl £agle Medium (DMEM)
and fetal bovine serum (FBS) were supplied by Gibco (Thermo Fisher Scientific, Inc., USA), and
lipopolysaccharide (LPS) was from Sigraldrich Co., LLC (USA).Cell Counting Kit8 (Cat. No.:

BS350A) was obtained from Nanjing Baa Mapping Technology Co., LtfChina), andNitric 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 ardesiacUSXIMD 03502 was cultivatednto 1000 Erlenmeyer flask
containing 200 mL of theAM6 liquid medium (soluble starch20 g-L™*; glucose 10 gL
bacteriological peptongg-L™; yeast extrach g-L™%; C a C @g-L™; sea salB0g-L™). A total of 60 L

of culture was prgpared and incubated under the same conditions (28 °C, 200 rpm) for 7THays.
fermentation brothwas separatednto the supernatantand bacterial cellsby centrifugation The
supernatanivas subjected to adsorption on macroporous &1 heresin was then rinsed with pure
water,and then eluteavith methanol, and the eluate was collected. Concurrentlybabterial cells
were extracted three times with methanol using ultrasonicafitie methanol crude extract of the
myceliawas harvested by centrifugation, the supernatant was collected and combined with the resin
eluate.The eluateandthe crude extract wreconcentrated under vacuum to yield the crude ex{gact
9)-

The crude extract was mixed wiilica gel(1007 200 mesh) and fractionated by norrpalasesilica
gel column chromatographyCH.Cl./MeOH, gradient 100 : D 0 : 100, v/v) to generatéve fractions
(Fr. LiFr. 5). Fr. 2 was subjected to atmospheric pressure reygnase column chromatograpty
generatesix subfractionsKr. 2.1i Fr. 2.6). Fr. 2.2 was purified bysephadex LF20 chromatograptio
generatesix subfractionsKr. 2.2.7 Fr. 2.2.9. Fr. 2.2.3was purified by semipreparative HPLC (35%
ACN/H;0) to afford1 (20.3 mg tg = 12.2 min. Fr. 2.2.4was purified by semipreparative HPLC
(43% ACN/H0) to afford2 (8 mg tr = 13.1 mir) and3 (10 mg tr = 13.4 mir). Fr. 2.2.4was purified
by semipreparative HPLC (25%CN/H-0) to afford4 (6.8 mg tr = 14.8 min, 5 (4.3 mg tr = 15.6
min) and6 (4.3 mg tr = 16.9 mir). Fr. 2.2.5was purified by semipreparative HPLC (25%MXH-0)

to afford7 (4.3 mg tr = 16.2 min).

Cytotoxic Assay
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Cytotoxicity assag of compounddi 7 were performedby the MTT method(Lu et al., 2023). fie st
cell linesincluded human lung cancer cell lidd49, humarhepatocellulaccancer celline HepG2,
human colorectal cancer cétie HT-29, human colorectal adenocarcinoma epitheliallicedlDLD-1,
and humamormalcolorectalmucosalepithelial cellline NCM460. Cisplatin was used as the positive
control The IGyo values were 6.3017.49 9.19,19.78 and 0.8 mo I, lrekpectivelyafter 72 hours
of treatment.

Artemia salinaToxicity Assay

The toxicity of compoundéi 7 againstArtemia salinavasassessed using the modifiegthodof
Solinaet al( 1993).Artemia salina cystaere purchased from Haifeng Group Co.
U-Glucosidaselnhibition Activity Assay

The U-glucosidasenhibitory activity of compoundsli 7 was assayedising the modified method of
Zheng et a(2023).Acarboseserved as the positive contrélbsorbance was measured at 405 nm, and
inhibitory activity was expressed as inhibition rate (%) and-mmakimal inhibitory concentration
(IC ). The inhibition rate was calculated using the folan Inhibition rate (%) = [(B- Bo) - (A1- Ag) /
(B1- Bo)] x 100% At a concentration of 50 ug/mL, acarbose exhibited an inhibition rate of 9%,12
with anlCso value of 6714nmol-L.

Antifungal Activity Assay

The filter paper disc methodlasemployed to assay the inhibitory activity of compoufd® against
ten agricultural pathogenic fungi. The indicator strainsludedPhytophthora fragariaevar. oryzo
bladis Wang., Fusarium oxysporunf. sp., Alternaria tenuissimgFr.) Wiltsh, Aspergillusniger van
Tiegh Pestalotia calabagColletotrichum theobromicolaCeratocystis paradoxaBotrytis cinerea
Pers,Fusariumsp. DF32 andrusarium verticillioided=312.1traconazole (10 pg/disayas used as the
positive control andexhibited an inhibition zone of 8 MMMSO served as the negative control
Anti-inflammatory Activity Assay

The antiinflammatoryeffectsof compoundsli 7 against RAW264.7 macrophagesre evaluated by

integratingthereported by Lee et §2015) with a detectiorkit.
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RAW264.7 cells in the logarithmic growth phase were seéu®do6-well plates a t 21 1pPer cel
well in a volume of 100 pLModel, experimental and contrgroupswere established, each with three
replicate wells. After 24 hours incubation the supernatant was removeahd echwell received 100

uL of the correspondingtreatment medium: the model group contained LRS £g-mL?), the
experimental group contained the testmpounds(50 emol-L™), and the positive control group
contained dexamedisone(5 ¢ mo ' &and50¢ mo H)LAfter an additional 24ours incubation cell

viability was assessed using the Cell Counting&lity measuring the absorban@g &t 450 nm.The

survival rate wascalculated to evaluate cytotoxicityBased onthe results the medium in the
experimental and positive control grougss replacedvith 100 pL of fresh medium containing 1

¢ g L flIPS.Following another 24ours incubation, the cell supernatamas collected Nitric oxide

(NO) production was measured using the Nitric Oxide Assay Kit with IBAMFDA according to the
manufactureis protocol.Absorbance was measured at 540 anmd the relative NO valuas well as
theinhibition ratewere calculatednhibition rate (%) = [Acontroi- Atreatmen) / (Acontrol= Ablank)] X 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
(w = ). Comparisons were performed usiggudends t-tess or oneway analysis of variance

(ANOVA). P < 0.05 was considered statistically significant.
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Figure S1: UV spectrunof 1 (germicidin T).
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Figure S2:'H-NMR (500 MHz,CDs;0OD) spectrum ofl (germicidin T).
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Figure S3: 'H-NMR (500 MHz,CDs;OD) spectrum ofL (germicidin T) (FromUy 0.5 ppm toti 30
ppm )
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Figure S4 *C-NMR (125 MHz, CD;OD) spectrum ofl (germicidin T).
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Figure S5 HSQC spectrum dof (germicidin 7).
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Figure S6 HMBC spectrunof 1 (germicidin T).
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