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ANALYSIS OF MICROBIAL FUNCTIONAL GENES INVOLVED IN MAJOR
BIOGEOCHMICAL CYCLES IN SEDIMENTS OF LIAOHE RIVER ESTUARY

SONG Ji-Xue"? ~MING Hong-Xia"?  SHI Ting-Ting"?, SU Jie"?, CHEN Quan-Rui"*?  JIN Yuan'"?,
FAN Jing-Feng' 2

(1. National Marine Environmental Monitoring Center, Dalian 116023, China; 2. National Key Laboratory of Coastal Ecological
Environment, Marine Environmental Protection, Dalian 116023, China; 3. School of Ocean and Earth Science, Xiamen University,
Xiamen 361005, China)

Abstract Rich biodiversity in the Liaohe River estuary region plays a pivotal role in biogeochemical cycles and
maintaining ecosystem functions. To understand and predict the functional metabolic potential of microorganisms in the
estuary sediments and the impact of environmental changes, functional genes involved in common geochemical cycles and
the key influencing factors were studied, for which functional gene chip (GeoChip 4.0) technology was applied to analyze
the microbial functional gene diversity. In total, 48 742 functional genes of various types were detected in 6 sediment
samples, 9 key biological processes mediated by microorganisms were revealed, among which carbon cycle related
functional genes were dominated, followed by nitrogen cycle related, sulfur cycle related, and phosphorus cycle related
functional genes. The number and fluorescence signal value of functional genes related to biological process at each station
showed an upward trend from offshore to offshore. In other words, the microbial functional genes in river area were more
abundant than those in marine and mixed areas. The genes involved in carbon fixation in carbon cycle have the greatest
fluorescence signal values. The fluorescence signal value of denitrification function gene was the highest in nitrogen cycle.
Total phosphorus and nitrate were important factors affecting the distribution pattern of microbial functional gene diversity.
This study is helpful to understand the impact of environmental changes on structure and function of sediment ecosystem
in Liaohe River estuary, and provides a scientific basis for studying the biogeochemical cycle mediated by microorganisms
in surface sediments in Liaohe River estuary.

Key words Liaohe River estuary; surface sediments; microorganism; genechips; functional genes



