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河南师范大学  实验工作报告

主要内容

1

鱼类肠道微生物的结构Part Ⅰ

Part Ⅱ 鱼类肠道微生物功能研究

Part Ⅲ 评价微生物群落的方法
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鱼类肠道微生物的结构Part Ⅰ

Proteobacteria
Bacteroidetes
Actinobacteria
Firmicutes
Fusobacterium

鱼类肠道微生物组成
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鱼类肠道微生物的结构Part Ⅰ

Enviroment and diet

marine freshwater
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鱼类肠道微生物的结构Part Ⅰ

Diet

Carnivorous
Omnivorous
Herbivorous
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鱼类肠道微生物的结构Part Ⅰ

Marine fish

兼性厌氧菌

Vibrio,(弧菌属）
Pseudomonas,（假单胞菌属） 
Acinetobacter,（不动杆菌属） 
Corynebacterium（棒状杆菌属）
Alteromonas （单胞菌属）
Flavobacterium （黄杆菌属）
Micrococcus （微球菌属）

Freshwater fish

Aeromonas, (其单胞菌属）
Pseudomonas,（假单胞菌属）
Bacteroides, （拟杆菌属）
Plesiomonas,（邻单胞菌属）
Enterobacteriaceae （肠杆菌属）
Micrococcus （微球菌属）
Acinetobacter （不动杆菌属）
Clostridium （梭菌属）
Fusarium （镰刀菌属）
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鱼类肠道微生物的结构Part Ⅰ

Establishment of GI microbiota

Proteobacteria
Actinobacteria

Proteobacteria
Actinobacteria
Firmicutes
Bacteroidetes

2-5 years old
Similar to adult

1. Eggs

2. Larval rearing water

3. Live feed

Cytophaga, 
Flavobacterium
pseudomonas
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鱼类肠道微生物的结构Part Ⅰ

Factors affecting GI microbiota of fish

Host factors Environmental 
factors

Microbial 
Factors

Individual 
Factors

Genetics,
Gender
Weight
Age
Immunity
Intestinal motility

Largemouth bronze gudgeon

Water and Diet
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鱼类肠道微生物的结构Part Ⅰ

The influence of water

Temperature

Seasonal Variation
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Salinity

鱼类肠道微生物的结构Part Ⅰ
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The influence of diet and feeding habit

鱼类肠道微生物的结构Part Ⅰ

f.f: 1 day before first feeding
26 days after f.f
49 days after f.f

Firmicutes dominate the plant source oil
Proteobacteria dominte the fish oil 
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鱼类肠道微生物的结构Part Ⅰ

The regional difference of GI microbiota

Density 
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Composition varied among different GI tract regions 

鱼类肠道微生物的结构Part Ⅰ
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Part Ⅱ 鱼类肠道微生物功能研究
Gnotobiotic zebrafish gut microbiota transplants models

Hatch from 3 days post fertilization (dpf), microbes colonized from 
3-4dpf. At 5 dpf, begins food ingestion. 
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Role of GI microbiota in fish : gnotobiotic approaches

Epithelial renewal

nutrition immunity

Part Ⅱ 鱼类肠道微生物功能研究
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Part Ⅱ 鱼类肠道微生物功能研究
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Part Ⅱ 鱼类肠道微生物功能研究

Amylase, Cellulase, Lipase, Proteases, Chitinase, Phytase

Significant roles in digestion

Protein macromolecules Fat storage
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Part Ⅱ 鱼类肠道微生物功能研究

Postfertilization Post hatching 
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Part Ⅱ 鱼类肠道微生物功能研究
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Part Ⅲ 评价微生物群落的方法

Methods used to assess the bacterial communities

<0.1% of total 
species of fish 2006-2016

1. Clone library
2. Finger printing
3.  qPCR or FISH
4. FISH and immunohistochemistry

NGS
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