Benthic prokaryotic communities in Dapeng beaches (Shenzhen, Guangdong Province): pilot study using DNA metabarcoding
Aihemaiti Tunishaguli
Master Student
Shenzhen MSU-BIT University
 Faculty of Biology, Shenzhen, China
E-mail: Catherine6811@qq.com
Coastal sediments are Earth's most active bioreactors, hosting prokaryotes that drive nutrient regeneration, pollutant attenuation and carbon burial. Their community structure responds rapidly to anthropogenic stress, making them sensitive sentinels of near-shore health. This study aimed to reveal how different environments drive benthic prokaryotic communities in Dapeng Bay, Shenzhen using DNA metabarcoding technique [1, 2].
Sediment samples were collected from two beaches DongChong (DC) and BaGuang (BG) across three tidal zones (upper, middle, lower), totally 36 samples. Physicochemical parameters (ORP, pH, temperature, salinity, grain size, organic matter) were measured. DNA was extracted using HiPure Soil DNA Kit and the 16S rRNA V4 region was amplified on the Illumina platform with pair-end sequencing [3]. Bioinformatic analysis was performed using DADA2 pipiline. Statistical analysis included alpha diversity indices, rarefaction curves, and PCoA analysis using Bray-Curtis and Jaccard dissimilarity metrics.
Significant environmental gradients were observed: DongChong showed oxic conditions (ORP +70 to +143 mV) with coarse sand, while BaGuang exhibited anoxic conditions (ORP -73 to -149 mV) with fine sediments. BaGuang had the highest temperature (32.3°C) and salinity (39‰). Alpha diversity analysis revealed ASVs richness of 3,500-5,000 (DC), and 4,000-5,500 (BG). All beaches showed significant community differences between tidal zones (PERMANOVA, p<0.05). PCoA analysis demonstrated clear zone separation: DC (PC1=11.7%, F=1.57, p=0.002), and BG (PC1=46.5%, F=6.59, p=0.001). Pseudomonadota dominated all communities (40-60%), with zone-specific patterns enriched with Bacteroidota and Planctomycetota.
This study demonstrated that ORP and sediment grain size are key structuring factors for benthic prokaryotic communities. Organic matter content positively correlates with community diversity. The results provide baseline data for assessing anthropogenic impact on coastal ecosystems and establish a background for predictive modeling of microbial community responses to environmental changes in Shenzhen Bay.
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