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Abstract: [Background] Marine microorganisms are one of the important biological resources in the
complex marine ecological environment. The natural products produced by marine microorganisms are
extremely abundant, which are the rich source of drug discovery. [Objective] Exploration of the optimal
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growth conditions of Streptomyces sp. S52-B, a sponge-derived Streptomyces, and excavation of its
secondary metabolites in order to isolate new bioactive natural products. [Methods] According to the “One
Strain Many Compounds” strategy, we optimized the cultural conditions of sponge-derived Streptomyces
sp. S52-B which are suitable for mycelium growth as well as the production of secondary metabolites.
Combining mass spectrometry and characteristic UV absorption spectra, one medium is selected for large
scale fermentation. After purification by column chromatography and preparative high performance liquid
chromatography (HPLC), the structure of the compounds were elucidated by high-resolution mass
spectrometry (HR-MS) and nuclear magnetic resonance spectroscopy. [Results] The optimal medium of
marine Streptomyces sp. S52-B was determined. Based on UV absorption spectroscopy and mass
spectrometry analysis, three compounds with pyrrolo [4,3,2-de] quinolone were isolated and identified
from a large scale fermentation using medium A. The chlorinated compounds with the pyrrolo [4,3,2-de]
quinolone core structure belongs to the natural product of aminoamides, among which ammosalic acid is a
new structure compound. [Conclusion] The aminosamide family compounds are known to have excellent
anti-cancer activity. Three aminoamide compounds have been isolated and identified from the
sponge-derived Streptomyces sp. S52-B, which not only enriches the structural types of such compounds,
but also provides opportunity to combining culture conditions and genomic information to mine new

structural active natural products from this strain.
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Figure 1 The chemical structure of pyrrolo [4,3,2-de] quinolone containing compounds
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Figure 2 Phylogenetic tree of 16S rRNA genes sequence using neighbor-joining method
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Note: o: The producers of ammosamides natural products; Accession numbers are shown in brackets
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B3 $#EHE S52-B EARREKREREFHEKIFR
Figure 3 The growth of Streptomyces sp. S52-B on
different culture medium
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Figure 4 The chromatographic data of crude extract of medium A
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Note: A: The HPLC profile of crude extract; B: The UV-vis spectra and MS data of compound 1; C: The UV-vis spectra and MS data of

compound 2; D: The UV-vis spectra and MS data of compound 3
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166.6 (C-4a), 164.4 (C-2), 145.2 (C-4), 141.0 (C-8),
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Fz1 LEY 3 BRE;EEE(700 MHZ, DMSO)
Table 1 NMR spectral data of compound 3 (700 MHz,
DMSO)

No. Su (mult, I/Hz)? 5c (DEPT)®
la 4.04 (s) 33.9(q)
2 177.6 (5)
2a 133.3 (s)
8.47 (s) 119.1 (s)
143.3 (s)
4a 166.3 (s)
5a 135.9 (s)
5b 120.5 (s)
6 137.4 (s)
103.9 (s)
1425 (s)
8a 111.2 (s)
NH,(C-6)  7.01 (brs)
NH, (C-8)  6.97 (brs)

Note: % 700 MHz; ®; 175 MHz

NH, la

5 {L&4 3/ HMBC
Figure 5 Key HMBC of compound 3

3 WitE%®

AWFFEXT LA RS Streptomyces sp. S52-B
PR BACH = WdkA T T 9%, 12 F OSMAC 3R I i
FEPLIASE TR, G55 mRORA . B S g
TEEIBARRAT, o B A 3 AR b A
Yy, HAkEW 3 kA Ammosalic acid.

R W Ak A 0 EL AT L I s R ) B A% 4
¥4, 4 Ammosamide A FI Ammosamide B X A 4%
AN R B BT R M T A AR S 1
5, IS [R] O R 1) 2 i AR mT k45 B 47
WEPERRTAAL S ™, Lymphostin 51 4k =)
X 44 i A K L B ) R DR A A R
I A A Y U 25 i R AR T HAT
AW SIS E Y . XA A LS 5T
FWT, ML IFME R EEAZORIE T AR, HARA
JRF IR T RAERR . UMM, A%
RGBT ST B A R I s bk B A% 1 v (B 44 4
J&, P4 FA20 IR AL A fE . AR SME . A
IER 1A 2, s EKIRE &5 B BE Y 3
(Bl 6). JLF 16S rRNA JLH M RGEHEAL 1Al
U, H AT CHGE I 2R A W A I R R G
FAEH AT PR, AR S (5 P )V i SR IR
BEE T Streptomyces sp. S52-B NI T 374 ¢ RELIL
52 (B 2). ABFEFEE T Ammosamides 21k
G SR RRIR, oA T H AW A s AR R
SRR M Ak SN, R AR AR B 25 A AT A 4 24 5 JE it

T 20 AN AR Y A A IR B T AN S 1 25
TRAYI, R R PO ) R AR
PR B 2 | B0 e K v 2 L B A= S AU
BTG R AL, S R TR A E Y S B
Vi 2 FICAE Vg K s TR A W i Uy, R R4 B
B AEAE RIS B R . BERE TR S52-B 2 AP
] g T T A S P AR B A T, HLA R, LR
R 20 {5 B S 7 o = A B a5 M Ak A 9 i AR
Jo FEJREETAESY, BATHAEARE TR R B 5
ZAFEEA b, 255 AL BB AL 2 T Bt
ATI2HE, IRAFH B R R =)«
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Figure 6 Proposed biosynthetic route for the ammosamide biosynthesis
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