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Isolation and activity analysis of fungi from the rhizosphere of
mangroves in Xinglin Bay, Xiamen
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School of Ocean Sciences, China University of Geosciences (Beijing), Beijing 100083, China

Abstract: [Background] Marine microorganism is a treasure pool of natural medicine resources. Marine
microorganisms produced many natural products that are different from those produced by terrestrial
microorganisms. Mangroves grow in tidal flats at the junction of land and ocean, it is a special ecosystem
transitioning from land to ocean, and may contains abundant microbial resources and potentially a large
number of metabolites with novel structures. [Objective] This study takes sea mud and sea water from the
rhizosphere of mangroves in Xinglin Bay, Xiamen as the research object, to explore the diversity of
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culturable marine fungi and the antibacterial and antifungal activities of the extracts, to provide strain
resources for the discovery of new drug lead compounds. [Methods] After pretreatment, the samples were
coated on GPY, PDA, Martin and MEA media respectively, and were cultured upside down at 28 °C.
Single colonies were selected and inoculated in PDA media to yield fungal strains. The antimicrobial
activity of the extracts of the isolated fungi were screened by disk diffusion test and the biodiversity of the
crude extracts were evaluated by high performance liquid chromatography, and four active fungi were
identified by colony morphology and rDNA ITS sequence analysis. [Results] A total of 71 fungi were
isolated, 49 of which showed bioactivity against Staphylococcus aureus, 6 against Candida albicans and
2 against Escherichia coli. HS5-MEA-4 and HS6-MEA-10 were identified as Aspergillus terreus,
HS5-GPY-7 and HS6-GPY-15 were identified as Aspergillus aculeatus and Aspergillus templicola,
respectively. [Conclusion] The activity characteristics of fungal extracts from the marine sedimentary
environment of Xinglin Bay, Xiamen were preliminarily revealed, which provides resources for the

subsequent biodiversity of antibacterial and antifungal secondary metabolites.

Keywords: Xinglin Bay, sea mud, sea water, marine fungi, identification, antibacterial activity
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A 96 FLERFLA, Bl R HEI i A B, Pk
P, AR 96 FLIRFLAT

25 TR ERBCIFC -, 13 000 r/min 5.0 3 min,
B ETE T S 0B 3% (HPLC,  Agilent 1200)F:

aidfit, FHT HPLC Zr#Mr(iFFEEt 10-30 pL), RH
Agilent Eclipse XDB-C8 Column, 5 pL, 150 mmx
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W, R TR, ARAF RN B MEEE [ 4] DNA,
KA EEE A5 Y 1TS4 (5'-TCCTCCGCTTATTG
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% 2uL, Tag DNA %475 U/uL) 0.5 uL, ddH,O0

%1 HPLC iRt &4
Table 1 Elution conditions for HPLC analysis

mrE 2 afi7k SRR it
Time  Acetonitrile Pure water Trifluoroacetic Flow rate
(min) (%) (%) acid (%) (mL/min)
0 10 90 0.01 1.0

15 100 0 0.01 1.0

20 100 0 0.01 1.0

21 10 90 0.01 1.0

25 10 90 0.01 1.0
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HS5-Martin-5 . HS7-GPY-1 . HS8-PDA-5 X
C. albicans BA YU, W HJF B PUIEEGE; Fik
HS5-GPY-7. HS6-GPY-7 Xt E. coli HA P ELAT
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HS6-GPY-15 #470r2K% %0E , Bia HREIES
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HS2-PDA-5

HS5-GPY-9

HS6-GPY-4 HS6-GPY-5 HS6-GPY-6

HS6-PDA-8

HS8-GPY-8

HS8-MEA-15

HS8-MEA-16 HS8-PDA-1 » HS8-PDA-3  HS8-PDA-4  HS8-PDA-5  HS8-PDA-22 HS8-Martin-16

B1 HBHERMEEZERES
Figure 1 Morphology of the isolated strains
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Fz2 HERBFUNEEMHEXREER A DADI B, Sig=254.16 Ref=off
Table 2 Antibacter activity of metabolites of fungi 1800 HS5-MEA-4
Hitk SEWEWMERRE AGKIRE KBITH 5*2%:
Fungal strains S. aureus C. albicans E. coli E 1 280 i
HS1-PDA-1 0.7 - - ;’ 1 000 F
HS2-GPY-2 = 0.8 = § 800 F
HS2-PDA-5 1.0 - - £ 600
HS2-MEA-8 0.9 - - 2 400
HS3-Martin-1 13 0.7 = < 2001 | M M
HS4-GPY-1 1.5 1.2 - 0 . , . . .
HS4-Martin-3 0.8 = = 0 5 10 15 20 25
HS5-GPY-1 0.8 _ _ Retention time (min)
HS5-MEA-2 0.8 = =
HS5-MEA-3 0.9 = =
HS5-MEA-4 1.3 _ _ B oDADI B, Sig=254,16 Ref=off HS5-GPY-7
HS5-Martin-5 1.2 0.7 = 1000 -
HS5-Martin-6 0.9 = = =) 300 |
HS5-GPY-7 0.7 - 1.1 <
HS5-GPY-9 0.7 = = = 600
. Q
HS5-Martin-10 1.0 - - £ 400t
HS5-MEA-11 0.7 - = g
HS6-GPY-1 0.7 = = Z 200F
HS6-GPY-2 0.8 - - <, J
HS6-GPY-3 0.8 - - ' : : : )
0 5 10 15 20 25
[IE-GIT= L B B Retention time (min)
HS6-GPY-6 0.8 - -
HS6-GPY-7 0.8 = 0.6
HS6-MEA-10 1.6 = = C
HS6-GPY-11 0.7 = = 1 800 |2 DADI B, Sig=254.16 Ref=off HS6-MEA-10
HS6-PDA-13 0.7 = = 1600 -
HS6-GPY-15 1.0 = = g: 1 400
HS6-GPY-16 0.8 - - £ 1200
HS7-GPY-1 1.3 1.5 - 3 1000
HS7-GPY-3 0.8 - - § 800
HS7-GPY-4 1.0 - - 5 600
HS7-GPY-5 0.7 - - 2 ‘2‘88
HS7-MEA-7 0.7 - - 0
HS7-Martin-8 0.7 - - 5 5 50 5
HS7-Martin-9 0.7 - - Retention time (min)
HS7-Martin-10 0.7 - -
HS7-Martin-13 0.7 - =
HS7-GPY-14 0.7 - - D . o
HS8-MEA-2 3.0 = - 1 goo £ AP B, Sig=254,16 Ref=off HS6-GPY-15
HS8-PDA-3 0.8 = = _
HS8-PDA-4 1.2 = = 2
HS8-PDA-5 0.8 2.2 - £
HS8-MEA-6 0.8 = = 8
HS8-MEA-7 2.0 - - g
HS8-GPY-8 3.0 - - S
HS8-GPY-10 2.7 = = <
HS8-GPY-11 0.7 - -
HS8-GPY-13 2.0 - - 10 s 20 25
HS8-Martin-16 0.9 - - Retention time (min)
HS8-PDA-22 0.9 - -
T BRI cm; — YA AR I P

Note: The unit of inhibition zone diameter is cm; —: No inhibition

zone

2 4 #EE HPLC 94 RE

Figure 2 HPLC analysis results of 4 fungi
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43| HS5-MEA-4 (MW228031)
90}— HS6-MEA-10 (MW228033)
Aspergillus terreus (NR131276.1)
Aspergillus pseudoterreus (NR137472.1)

Aspergillus iranicus (NR156297.1)

WLA.‘ pergillus allahabadii (NR135399.1)

Aspergillus templicola (KP987081.1)
Aspergillus micronesiensis (KP987080.1)

HS6-GPY-15 (MW228034)
Aspergillus flavipes (KP987083.1)

Aspergillus japonicus (MK311337.1)

—
0.010

3 4%REEET rDNAITS FIBIMESZLXBER
Figure 3 Phylogenetic tree of 4 fungi based on rDNA ITS sequences

T 55 S HURERE GenBank #5855 733 ni ERYECTAZRITET 1000 YOEREF—RIHEAR; ZIEZ 0.010 Zon ol 2E E
Note: GenBank accession numbers of aligned sequences are shown in the brackets; The number at the node means the percentage of
occurrence in 1 000 bootstrap trees; Bar 0.010 means the nucleotide substitution rate of 0.010

HS5-GPY-7 ¥I5 % & M 82(A. aculeatus),
Pk HS6-GPY-15 %5E A A. templicola, W45 RN
J& SR SIS YRR A - ) A R 25 ) e ik &
Yot 1 AR BT
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