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Application in marine microbial diversity



The Blue Planet

90% of ocean blomass
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BN DG GE

Denaturing gradient gel electrophoresis (DGGE)
IS a molecular fingerprinting method that
separates PCR products.
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" Principle of DGGE

DGGE can separate PCR products based on sequence
differences. It is the mobility shift which can differentiate
slightly different sequences. Each band theoretically
represents a different bacterial population present in the
community.




 Key steps and optimizations

Essentially, PCR-DGGE comprises three steps:

@ Extraction of total community DNA from the samples

@ PCR amplification
target sequences: 16S rDNA, 18S rDNA
GC clamp

@ Separation of the PCR product



Running the gel

Preparing the gel

' reating the gel sandwich



© . caution

DGGE gels will be prepared by combining two
solutions containing acrylamide and
denaturants (urea and formamide) to form a
gradient of denaturant. Wear gloves during all
steps and change them when contamination

IS even suspected !




" Assemble the gel sandwich

Components of the gel sandwich:
two glass plates, gel clamps, spacers and combs

Clean any of the components thoroughly
before assembling and clamps must be
tight enough to prevent leakage.







 Staining the gel

When the electrophoresis is complete, the gel will be
stained to reveal band patterns that can be used to
determine the similarity of sampled microbial
communities.

SYBR Green |
SYBR Gold
Silver staining more sensiy

Ethidium bromide, EB l




.~ Casestudy1

Diversity of marine picoeukaryotic assemblages

DNA extraction

PCR amplification
‘ 18S rDNA universal primer

DGGE and clu



Optimization of gradient

A perpendicular DGGE analysis was
performed to determine an appropriate
gradient of denaturant concentrations.

Direction of electrophoresis
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At a denaturant concentration range of Js

50% to 55%, the fragments displayed r—AL
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reduced mobility. i

So the optimal denaturant gradient wg
40% to 65%.
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OpIimization of DGGE time lj& s

Time travele experiments were
performed to determine the optimal
electrophoresis time. PCR products
were loaded every 2to 3 h.

Direction of electrophoresis

40
% denaturant
Platymonas suecica ME-B0O

AL LA

After 11 h bands were clearly defined
and showed reduced mobility. So the
optimal electrophoresis time werg
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Case study 2

Vertical distribution of the bacterial communities In
the deep-sea sediment samples collected at the EPR

130

T
b,

L

Totem vent
E271 .

E272 PAC IEICH 1
b
: S
CAEX
12.5N 2

4 5"W 104 4% 104.3°W 104 2W  10415%W  104°W 1008 9°W 103 5 103.7°W 1003 & W

Sampling at East Pacific Rise ( EPR ) near 13° N:"hydrothermal fields




DNA extraction
Sediment samples: every 5 cm a layer

EPRDS-1 ( 5-10cm ) , EPRDS-2 ( 15-20 cm )
EPRDS-3 ( 25-30 cm ) , EPRDS-4 ( 35-40 cm )

PCR amplification
16S rDNA V3 region universg
341F, 341F-GC and 534K



DGGE and cluster analysis

DGGE profile of bacterial
communities displayed
obvious difference among
four sediment samples.

JUAL [[JA0 )

which were greatly affected by the ve”rtlcaT zonatlon of
geochemical features.



Phylogenetic analyses retrieved from DGGE bands

Table 2 Overview of bacterial 163-V3 rDIN A sequences detected by PCR-DGGE

Fhyvlogenetic
affili ation

Accession
number

Closest rel atives

Environmental Band
description position

Aipha
roteobacteria

Beta
protecbacteria

Gamma
protecbacteria

Delta
protecbacteritim

Actinobacteria

Flexibacter

Firmicutes

EUZs93469

EUZs9368

EU2593a646

EUzs2370

EUzs9367

EU259371

EUZ59358

EUZs9373

EU259355

EU259354

EU259353

EUIZs93548

EUZs93465
EUZs9364

EUZ559372

Clone MD2902-B27

Endosymbiont 1b of

Inanidrilus leulko dermatus

Clone LC1-35

Clone JH-WHZ203

Acinetobacter sp. 88-2

Clone E29

Clonessl B 02

Clone: NB14

Clone AT-52-33

Mapoli-1B-02

Mapoli-1B-02

Clone A20
Clone 8C1-24
Clone ctg BRRAACY

Clone
GASP-T7TEKB-862-F12

Marine sediment 7

Marne sediment

Marine sediment

Soil around
iron-manganese nodule

Deep-sea sediment

Marine sediment

Deep-sea sedument

Hydrothermal sediment

Hydrothermal sediment
Hydrothermal sediment

Deep-sea sediment
Manne sediment
Deep-sea environment

Ancient dune fields




Table 2 Overvew of bactenal 165-V3 D NA sequences detected by PCE-DGGE

Prylogenetc Arce ssion Clhsestrelaties e Howmormerdal
aff it roan ber S ilarity desriptioan

Flane omye afes FU250375 clme DES.13 ol Deep-sea sedimerd
Clhlprgfleai FU255354 clome: ODP1251B13.5 o8 Hydrotherm al se dim et
EU2549360 FE117-47B-02 a7 Ridge flard: crustal fhuds
FU2RG3R7 tlone 30G42-01 Q8 Marme sediment
FU25G367 clae reef 138 a7 Marme sediment

Acidobacieria ELI259374 PCR-derwed sequence a7 Hydrotlierm al se diom et

[inidensfied ETI2503481 Thunihme d bacter imm Hydrotlenm al se dom et
daciaria

ETI259357 Cloge MD2902-BE Deep-sea sedim et

The high percentage of hydrothermal related
the strong impact of the hydrothermall

environments, and sampling field wastat
the hydrothermal vents to the cold sgavd'f'
and ecological importance.




© casestudy:

Vibrio specific primer
567F, 5" GGCGTAAAGCGCATGCAGGT-3';
680R, 5'-GAAATTCTACCCCCCTCTACAG-3




-ment of DGGE

Double gradient denaturing gradient gel
electrophoresis (DG-DGGE), a modified
version of DGGE was developed by
superimposing a porous gradient over the
denaturant gradient.

Combined with conventional g
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