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Abstract: [Objective] This study isolated and identified an algicidal bacterium from the East
China Sea near Wenzhou and investigated its algicidal characteristics and mechanisms, aiming to
contribute a solid scientific basis to the microbial control against red tides. [Methods] The strain
was identified by morphological observation, physiological and biochemical tests, and 16S rRNA
gene sequence analysis. The algicidal characteristics such as algicidal activity, influences of
environmental factors on the algicidal activity, and algicidal specificity were assessed. The algicidal
mechanism was explored by electron microscopy, measurements of photosynthetic parameters, and
determination of reactive oxygen species (ROS) and malondialdehyde levels and antioxidant
enzyme activities. [Results] The algicidal strain J75 was identified as Pseudoalteromonas sp. The
algicidal rate of strain J75 against Skeletonema costatum reached 95.97% within 36 h. Strain J75
induced lysis of algal cells indirectly by secreting extracellular algicidal substances, maintaining
the algicidal activity across broad ranges of temperatures (—=20 °C to 80 °C) and pH levels (5.0 to
9.0). In addition, strain J75 demonstrated algicidal activities against other harmful microalgae,
including Karenia mikimotoi, Prorocentrum minimum, and Phaeocystis globosa. Under the stress
of J75 cell-free supernatant, the algal cells showed morphological structure damage, a significant
decrease in the photosynthetic activity, elevations in the levels of ROS, membrane lipid
peroxidation, activities of superoxide dismutase, catalase, and peroxidase, and the level of
glutathione. These results indicated that strain J75 caused oxidative damage to algal cells,
ultimately leading to algal death.[Conclusion] The marine algicidal bacterium Pseudoalteromonas
sp. J75, which holds significant potential for the control of red tides, demonstrates its efficacy by
secreting algicidal compounds that inhibit the growth of diverse red tide microalgae. The

http://journals.im.ac.cn/actamicrocn



1544

JIN Yuyang et al. | Acta Microbiologica Sinica, 2025, 65(4)

exploration of the algicidal characteristics and mechanisms of this strain provides a theoretical

basis for advancing red tide management strategies.

Keywords: Skeletonema costatum; algicidal bacteria; isolation and identification; algicidal

characteristics; algicidal mechanism
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Figure 1  Morphological characteristics and phylogenetic identification of strain J75. A: Morphological
observation of the strain; B: Observation of the strain using a scanning electron microscope (SEM); C:
Phylogenetic tree analysis of the strains. Numbers at the branch points indicate the bootstrap value; Scale bar

indicates the estimated number of base changes per nucleotide sequence position.
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= ] (Pseudoalteromonas ruthenica)
KMM 300" Y 16S rRNA % [H 77 51 — 2 % =
(99.66%). 45 B IE A FWEE . A LR AE
(F DHG AW S0E, W R 175 054
79ﬂ%:iT%%H@%(Pseudoaltemmonas sp.) J75.
2.2 AEBE J75 BUEcrhZk

BV B AN TR 175 LA 1% A9 32 Fh i 32 Fl T
2216E WitAEE 3L, 28 °C, 180 t/min 45 F
B3R, I 20 EEETHE 600 nm A0 I TR
WO RS, izl i A Kt Z. 0-2h
R I75 BFEEET, 2-12 h oA xRN, 12 h S 40
HEARGE W o 3 3 P T B0 I TR R A B
24 h JEBIMREE A 5.76x10° CFU/mL.
2.3 RREEK JTS WIFEAR

R T ERFERAR 175 T, R
W, AR EERFICHE EIEWr 5L 5% A F
Wl AR B SR T A T R, AR N 2
F7R, BERR I75 (T EIEWREA SRR R Y
*1 ERRI7TSHOEIRA LR

Table 1  Physiological and biochemical characteristics
of the strain J75

Items Results

Methyl red test -

Gram stain -
Starch hydrolysis
Catalase test

V-P test

+ o+ o+ o+

Oxidase test

Carbon sources
D-mannitol
D-glucose
D-sucrose
D-fructose

D-maltose

+ o+ o+ o+ o+ o+

D-lactose

+: Positive result; —: Negative result.
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Figure 2 Algicidal rate of different fractions of J75

cultures against Skeletonema costatum.
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Figure 3  Effects of different inoculation dosage of

J75 culture on algicidal activity.
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Figure 4 Effects of J75 culture at different growth phases on algicidal activity. A: Algicidal effect of 6 h
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fermentation culture; B: Algicidal effect of 24 h fermentation culture.
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100 -
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Figure 5 Effects of different temperature on algicidal
activity of J75 supernatant.
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Figure 8

Cell morphology variation of Skeletonema costatum. A: Algal cell morphology in control group

observed under an optical microscope; B: Algal cell morphology in treatment group observed under an optical

microscope; C: Algal cell morphology in control group observed under a scanning electron microscope (SEM);

D: Algal cell morphology in treatment group observed under a scanning electron microscope (SEM).
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