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Screening, identification and culture conditions of symbiotic fungus
HL Z-3 with antibacterial activity against Vibrio harveyi
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Abstract: [Background] At present, antibiotics are mainly used to control pathogenic bacteria such as
Vibrio harveyi in seawater breeding industry. However, the long-term application or abuse of antibiotics may
be adverse to the environment protection and human health. Therefore, biological control methods that are
both environmentally friendly and effective have broad application prospects. [Objective] Strains with
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antibacterial activity were screened from the symbiotic microorganisms of seawater products. The active
strains were identified and the culture conditions for the synthesis of antibacterial active substances were
determined. [Methods] Fungi and bacteria were isolated from mariculture animals by the dilution and
spreading plate method using the culture medium of Sabouraud and 2216E medium. The antibacterial
activity of microbia fermentation broths against V. harveyi was determined by Oxford cup method. The
active strain was identified by the morphological characteristics and internal transcribed spacer (ITS)
anaysis. Culture conditions were determined by screening the type and salinity of fermentation medium.
[Results] A total of 52 microbial strains were isolated from 9 kinds of samples, among them, 30 strains
belong to fungi and 22 strains belong to bacteria. Two fungal strains with antibacterial activity against V.
harveyi were obtained. One active strain, HLZ-3, was identified as Aspergillus tubingensi. The culture
conditions of HLZ-3 for the synthesis of antibacterial active substances was 4% NaCl in rice culture medium,
and stationary incubated at 28 °C for 2 weeks. [Conclusion] The results provide a basis for further isolation
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and purification of antibacterial secondary metabolites produced by the strain HLZ-3.

Keywords: Symbiotic microorganisms, Antibacterial activity, Strain identification, Culture conditions
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Table 1 The antibacterial activity of fungal strains from
different samples against Vibrio harveyi

kiR st ] Inhiﬁltlf)rlione
Source of sample Number of strain (% n=2, mm)
iE Mussels HB-1 23.65
HB-2 20.35
F1¥F White shrimp BX-1 19.76
BX-2 19.19
J]4a Coiliaspp DY-1 22.19
1EHE Clam HG-3 25.16
HG-4 22.02
HG-5 21.12
HG-6 22.93
i HX-2 20.64
Cyrenodonax formosanus HX-3 19.35
6151 Oyster HLZ-2 19.03
HLZ-3 2214
4t Shellfish ML-1 18.35
ML-3 2311
HR%E Mantis shrimp XP-1 20.69
XP-2 18.99
53 U1 Scallop SB-3 19.47

F 2 N HREREERSERITEMEESE
Table2 Antibacterial activity of 11 strains of fungi against
Vibrio harveyi

kR Lt . Inhif)ni]t%rl:zione
Source of sample Number of strain (X£SD, n=3, mm)
i Mussels HB-1 16.07+0.53
HB-2 15.33+1.26
J]# Coiliaspp DY 14.50+0.72
1E44 Clam HG-3 16.73+0.59
HG-4 16.12+0.71
HG-5 16.96+0.12
HG-6 16.64+0.09
il HX-2 16.73+0.75
Cyrenodonax formosanus
W5 F Oyster HLZ-3 22.94+3.28
15 Shellfish ML-3 20.08+3.69
WF%E Mantis shrimp XP-1 14.360.75
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HF S5 MH982281), 45 BLASTN 230, %)%
5 5 a8 BRI 1 TS P AR S AR, Horp
STk Aspergillus tubingensis FEC 98 il A. tubingensis
F33-01 (#4543l KM386437.1 il KX664374.1)
() I TS FEFIARE N 99%, TELL N-JVEAEER R SE
REW ERNFE TR 2), ZRTEASFHE, #
HLZ-3 FiRk% 2 AIE 2 Aspergillustubingensis,
23 B HLZ-3 FinEE RIS KL
231 1EHFE

s HLZ-3 BRI TESE B R IR 5L Vb
IOHE AL . RV IRKEFREL . HIE 5 SRR EAIR
KEEFREE FXERE K YIN LR SRR N
LR GO B TSP LR 3, WTLAE HAOKKE 7
FERRE SRR AU . HPLC $5 403 R IOk B35
BRI HA R g (8 3), fuie 2
w ., orETEE S AT REEROR, I ERE R

Bl 1 Bk HLZ-3 RIS HFE
Figurel Morphological charactersof strain HLZ-3

A BHFCQET); B: WEAHE(ET); C: 24 TAE; D: 4T

Note: A: Colony (Front); B: Colony (Back); C: Conidiphore; D: Conidia
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100 | Aspergillus tubingensis FEC 98 (KM386437.1)

| Aspergillus tubingensis F33-01 (KX664374.1)
HLZ-3 (MH982281)

Aspergillus awamori bxq33110 (EF534191.1)

Aspergillus flavipes BH (GU566209.1)

99 | | Aspergillus niger WHAT2 (JQ929762.1)
62 ' Aspergillus vadensis CBS 1133 (F1629368.1)

—
0.1

2 BIMHLZ3ETFITSHFIIMAZELBE N

Figure2 Polymericanalysisof strain HLZ-3 based on I TS sequence

TE: FE 5 PR SR B GenBank #5555 7030 BRI RRITEE 1000 WCERZER—RMJLAE,; 2B 0.1 875 2= 1H.
Note: The sequence number in the bracket means the GenBank accession number of the strain; The number at the node means the percentage
of occurrencein 1 000 bootstrap trees; The scale bar represents 0.1 substitutions per nucleotide position.

& 3 AEBEFREZFHTREY OB ZERRIRIHD
&

Table 3 Inhibition zone of ethyl acetate extracts under
different media conditions

Byt AR
(=}
) Inhibition zone
Medium type (X+SD, n=3, mm)
SEERI SR 16.99+0.53
Oligotrophic medium
IR S 13.60+0.33
Sabouraud medium
RV s SR IE 16.53+0.76
M odified sabouraud
medium
B 5 St 12.11+0.78
Fungal No.5 medium
FOKBE SR 19.59+0.32
Rice medium
lyl #336 UV_VIS 3
3500 75 —VIS2
tmAU WVL:254 nm
2000 +
1 000 -
M R 1-19.960
_500-.‘.‘|‘.‘.\.‘..\.‘.‘l‘.‘.\.mlinu
0.0 5.0 10.0 15.0 20.0 25.0 284

El 3 BE#k HLZ-3 KRIBEFELEFY) B R
B HPLC 84 &

Figure 3 HPLC finger-print map of ethyl acetate extracts
of strain HLZ-3in rice medium

KEGFRILN TR HLZ-3 A A HTne 4 FCom B 1 1 vk
AARE R TR A
232 EHREHRE

EREETHEM LI ZE R AR 4, MEFRILER N
4% NaCl B, itk HLZ-3 K=Y 1R L FR B
PTG PED TR I, HPLC 88 /Rt
fh2p ZAEPEBAT A, B LR BRI /K B 4% NaCl (1)
IKTES A o DR 2 il 5 HLZ-3 bR ™ AR U A
TEYEYI R R 5500 . 4% NaCl [ KoK KRR
28 °C HrE 1 7% 2 .
3 WikEHL

wetha e MR SRR, A SCtkE
R 3 o2 i A BB 08 ™ AR 2% 0 ik e 19 25 6 5 P an
Aurasperone A—E. FRFLAK . 5[0 ik Ak A=A
e s Al A B — s PO S AR R R
x4 TRABEEHTEABFYHINEE

Table 4 The inhibition zone of fermentation products
under different salinity conditions

NaCl ¥ & ,ﬂ%@
Salinity of NaCl (%) (;228',“::”3,2?22)
0 15.54+1.01
1 14.18+1.03
2 13.65+1.49
3 13.18+1.94
4 22 53+5.46
5 13.64+0.58
Control 13.22+1.99
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