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Molecular biology at Esneki Zentroa

LABORATORIES AND PILOT PLANT

Microbiology, physicochemistry and 
molecular biology working together

UNDERSTANDING CHEESE THROUGH DNA

Investigating what happens in cheese 
and during its production

DNA EXTRACTION AND ANALYSIS

First extract the DNA, then analyse the 
information carried by genes
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The molecular toolbox

PCR/qPCR, community profiling and whole-genome sequencing







Aspergillus





DNA results need biological context

• Detectable DNA may come from living or dead cells

• A gene can be present without producing its expected 
effect

• Relative abundance differs from an absolute microbial 
count

• Sampling and controls determine how confidently we 
interpret a result

Context
Culture, chemistry and process knowledge

The strongest conclusion combines
molecular evidence with measured behaviour
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Evidence from our dairy projects

BLUECARE, GAZTAMINA, ELAMINA, SHIGA and GAZTANOLA



BLUECARE followed the blue-cheese microbiome

16S + ITS
Bacteria, yeasts and moulds through ripening

QUESTION

How does blue-cheese microbiota 
change during ripening?

WHAT WE SAW

Profiles varied with stage, batch and 
storage conditions

INTERPRETATION

Run effects and fungal identification 
limited some comparisons



BLUECARE: the largest differences were between batches
The strongest contrasts involved ITS profiles: moulds and yeasts in blue cheese.

THE MAIN SEPARATION WAS BETWEEN BATCHES 16S: BACTERIAL COMPOSITION ALSO VARIED

Within each batch, bacterial and fungal profiles also differed between wrappings.



GAZTANOLA: microbial communities on ripening supports

Ripening trials on different supports

THE COMPARISON

Wood and alternative supports in pilot 
and working dairies

THE QUESTION

Do different surfaces host different 
microbial communities?

THE MOLECULAR APPROACH

16S for bacteria

ITS for moulds and yeasts



GAZTANOLA found different communities across surfaces
16S and ITS profiling compared bacteria, moulds and yeasts on ripening supports.

16S: BACTERIA

ITS: MOULDS AND YEASTS

WHICH DIFFERENCES ARE SIGNIFICANT?

Differences were particularly evident
in fungal communities.
Community profiles guide which organisms to study next.



GAZTAMINA revealed the problem. ELAMINA pursued solutions

Cheese sample from the linked GAZTAMINA–ELAMINA proyect.

1  WHAT WAS IN THE CHEESE?

Chemical analysis measured biogenic 
amines in commercial cheeses

2  WHICH BACTERIA COULD PRODUCE THEM?

The findings prompted a search for 
amine-production genes

3  COULD WE REDUCE THEM?

ELAMINA investigated candidate 
cultures and tested them in cheese



PCR searched for genes linked to amine production

76.7% tdcA-positive colonies

in the reported screen

THE QUESTION

Did the isolated bacteria carry genes for 
amine production?

THE TOOL: TARGETED PCR

We screened hdcA and tdcA, targets linked 
to histamine and tyramine

WHAT THE RESULT TELLS US

Gene detection indicates potential. 
Chemistry measures the amines



ELAMINA used WGS to investigate candidate cultures

IPLA 4a and IPLA 5b
Initially labelled L. casei

WGS identified Lacticaseibacillus paracasei

KNOWN ABILITY, UNKNOWN MECHANISM

Two strains with reported reducing ability. 
WGS explored their genes

A SURPRISE IN THE GENOME

Identity changed. We recognised a gene 
explaining amine degradation

BACK TO THE CHEESE

Tyramine reduction was significant. 
Histamine reduction was not



SHIGA combines genome analysis with detection

Amplification check Visual readout

GENOMIC FOUNDATION

WGS characterises dairy-associated 
STEC isolates

TARGETED DETECTION

qPCR work and preliminary LAMP 
detection of stx1 and stx2

CURRENT STATUS

Promising feasibility. Full dairy-matrix 
validation remains in progress



The dairy question determines the method

• A known organism or gene: targeted PCR/qPCR

• A changing community: 16S/ITS profiling

• The identity or genetic potential of an isolate: 
WGS

• A product decision: combine DNA with culture, 
chemistry and dairy expertise

A clear question and efficient 
sampling help us obtain 

useful results

Combining molecular techniques 
with microbiological and 

physicochemical analyses helps us 
support cheesemakers
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