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Microbial Ecology is a kind of investigations of how 

microorganisms interact with the environment, with 

each other and with their hosts. 
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Research fields of Microbial Ecology 
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Methods used in the research  

 Traditional culturable methods were used to test the 

strains through phenotypic characteristics such as the 

colonial morphology, microscopic morphology, 

physicochemical characteristics and so on. 

 Modern biochemical and molecular biological methods 

were taken to identify the strains by using fatty acids assay, 

polar lipids profiles, whole cell protein electrophoresis, 

RFLP ( Restriction Fragment Length Polymorphism),  

DGGE (Denaturing Gel Gradient Electrophoresis), 

cloning libraries, metagenomics and so on. 
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Traditional culturable methods  



Modern biochemical methods 

fatty acids assay 



Modern biochemical methods 

Polar lipids profiles 
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Modern biochemical methods 

whole cell protein electrophoresis 
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Modern molecular biological methods 

RFLP ( Restriction Fragment Length Polymorphism) 



Modern molecular biological methods 

DGGE (Denaturing Gel Gradient Electrophoresis) 



Modern molecular biological methods 

Prepare the genomic DNA of samples 

PCR to get the genes want 

Electrophoresis and gel 

restoring the aiming band 

Cloning into T vector 

Picking positive colonies & Do 

double restriction cutting 

Taken representatives for 

sequencing and analysis 

Construction of Cloning Libraries 



Construction of  

Cloning Libraries 



Modern molecular biological methods 

Metagenomics 



Metagenomics 



Background of Chinese Liquor 



Liquor Culture 



The Producing Procedure  

Background of Chinese Liquor 

distilled liquor 



Distilled Liquor types 

Background of Chinese Liquor 

Yeastiness Flavor Equipment 

L
iq

u
id

 sta
te  

S
o
lid

 sta
te

 

S
em

i-L
iq

u
id

 sta
te  

S
a
u

ce fla
v
o
r
 

S
tro

n
g

 fla
v
o

r 

F
en

 fla
v
o
r
 

R
ice fla

v
o
r
 

P
its w

ith
 b

o
u

ld
er str

ip
 a

s 

w
a
ll a

n
d

 so
il a

s b
o
tto

m
 

P
its  w

ith
 m

u
d

 

U
n

d
erg

ro
u

n
d

 C
y
lin

d
er

 

S
ta

in
less ste

el ta
n

k
 



Microbial Ecology Research on 

Chinese Liquor 

Advances 

Sample-1 

Sample-2 



Advances 
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Qu 
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细菌 
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酵母 
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霉菌 

A 

放线
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Bacillus, Lactobacillus and so on. 

Rhizopus sp., Mucor sp., Aspergillus and 

so on. 

Saccharomyces cerevisiae, Hansenula sp., 

Candida sp. and so on. 

Actinomycetes 
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Mud 

B 

细菌 

Y 

酵母 

Archaea 

Bacillus, Lactobacillus, Clostridium 

and so on. 

Methanoculleus, Methanosarcina and so 

on. 

Saccharomyces cerevisiae 



Sample-1 

Pit mud is very important for the fermentation of Chinese 

Liquor as it contains very complex microbial resources 

whose metabolism is related with the fermentation 

procedure. 

Mud samples from the top, middle and bottom levels of a 

20 years old pit in Sichuan province were collected to test 

the microbial composition and  differentiation between 

different levels. 



Mud samples 

collection  

Centrifugation to 

get total microbes 
 Total DNA 

extraction 

 Do PCR to amplify 16S rRNA genes of 

prokaryotic microbes and archaea in samples 

Gel electrophoresis to check and purify the PCR results 

Ligation between 16S rRNA genes and pGM-T vector 

Transformation of ligation results and picking positive colonies 

Recombination plasmids extraction, restriction test and sequencing 

Phylogenetic analysis of microbial 16S rRNA genes  



Mud samples collection  

CO2 

-80℃ fridge 



Centrifugation to 

get total microbes 

 Total DNA 

extraction 

Vortex in PBS 

Centrifuge to get 

microbial samples 

Extract DNA using 

KIT 

 Sample total 

genomic DNA 



 Do PCR to amplify 16S rRNA genes of 

prokaryotic microbes and archaea in samples 

Gel electrophoresis to check and purify the PCR results 

Purify 16S rRNA using kit 



Ligation between 16S rRNA genes and pGM_T vector 
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Transformation of ligation results and picking positive colonies 

IPTG(异丙基硫代-β-D-半乳糖苷) 

X-gal(5-溴-4-氯-3-吲哚-β-D-半乳糖苷) 



Recombination plasmids extraction, restriction test 

and sequencing 

NCBI ( The National Center for 

Biotechnology Information)-

Vecscreen 

DNAMAN or BioEdit 



Phylogenetic analysis of microbial 16S rRNA genes  



Sample-2 





Samples of wheat Qu incubated at room 

temperature for 5 and 30 days collected. 

Aliquots of 10 g were snap-frozen in liquid 

N2 and transported to the lab on dry ice  



Genomic DNA of was extracted using 

a QIAamp DNA mini kit. 

DNA libraries were constructed with 

2µg starting genome DNA according 

to the Illumina TruSeq DNA 

SamplePrep v2 Guide. 

The quality was evaluated using 

Agilent bioanalyser with a DNA 

LabChip 1000 kit.  

Sequencing was performed by 

Illumina Hiseq2000 

Fragment DNA to 

 300-400bp 

Perform end repair 

Purify ligation 

products 

Adenylate 3’ ends 
A 

A 

Ligate adapters 
T 

T 

Enrich DNA 

Fragments 

Validate libraries 

Pool libraries 



Short reads were removed and 

contig assembly by SOAPdenovo. 

Predict genes using 

MetaGeneMark 

eggNOG protein 

database  and KEGG 

annotation 




