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Supplementary Materials and Methods 

Extraction and isolation 

The fungus Aspergillus flavus, identified by ITS gene sequences (GenBank accession 

no.KR011759), was isolated from Jellyfish Aurelia aurita and saved in Marine Natural 

Product Laboratory, Pusan National University. The Aspergillus flavus fungus was cul-

tured in 33 L YM medium (dissolved in 75% seawater) which included yeast extract (3.0 

g/L), malt extract (3.0 g/L), peptone (5.0 g/L), and dextrose (10.0 g/L) for 21 days in a 

shaker platform with 130 rpm. After culture, the crude extract was extracted by EtOAC 

from the culture medium and separated by 90% methanol and n-hexane. The extract was 

collected from 90% methanol layer and eluted with 20%-100% methanol in step-gradient 

medium-pressure liquid chromatography (MPLC) (ODS-A, 120 Å, S-30/50 mesh). After 

that, we got 28 fractions. Fraction 5 (266.8 mg) was separated by RP-HPLC (YMC-triart 

C18, 250 × 10.0 mm, i.d. 5 μm) in 20% methanol / water, and 7 pure compounds (com 1: 

0.6 mg; com 2: 1.84 mg; com 3: 3.96 mg; com 4: 3.58 mg; com: 1.06 mg; com 6: 0.79 mg; 

com 7: 9.95 mg) were obtained. Com 8 (5.55 mg) was got from fraction 10 using 

RP-HPLC (YMC-triart C18, 250 × 10.0 mm, i.d. 5 μm) in 40% methanol / water. 
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Supplementary Results 

Figure 1. The fungus Aspergillus flavus was identified by ITS gene sequences (GenBank accession no.KR011759). 

Figure 2. (A) Pharmacophore model for neuroprotective DKPs [1]. (B) Mapping of the pharmaco-

phore onto cyclo-(L-Pro-L-Phe). 
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Figure 3. The predicted ADME and BBB values of cyclo-(L-Pro-L-Phe) (A) and CHP (B) using PreADMET website. 

Table 1. PPAR-α docking simulation results. 

compound binding affinity (kcal/mol) H-bond Hydrophobic bond 

WY14643 -8.3 Tyr464, His440, Ser280 Val324, Leu321, Cys276, Thr279 

8 -7.7 Thr283 Leu321, Met320, Met220 

Table 2. PPAR-β/δ docking simulation results. 

compound 
binding affinity 

(kcal/mol) 
H-bond Hydrophobic bond 

GW501516 -10.5
Tyr437, His413, 

Thr253 

Leu219, Trp228, Val312, Val305, Val245, Leu303, Arg248, Phe246, Cys249, 

Ile327, Met417, His413 

8 -8.4 Gly308, Lys229 Ile297, Met192, Lys229 

Table 3. PPAR-ϒ docking simulation results. 

compound 
binding affinity 

(kcal/mol) 
H-bond Hydrophobic bond 

Rosig-

litazoe 
-8.6

Tyr473, His323, His449, Ser289, Gln286, 

Arg288 
Arg288, Ala292, Ile326, Leu330, Cys285 
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8 -7.5 His449, Ser289, Cys285 
Leu469, Tyr473, His323, His449, Arg288, 

Leu330 
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