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Alba Martinez I Quer is from Aalborg 

University in Copenhagen. Her 

successful BRISK2 proposal took her 

to SINTEF in Norway from March-May 

2019.  

I went to visit SINTEF in Trondheim, Norway, as part 

of the BRISK2 transnational access programme. My 

main aim was to use equipment that my home 

university does not have - a high-throughput 

sequencing platform. 

Earlier, I had carried out a three and six-month 

enrichment for complex-polymer degrading 

bacteria, followed by an isolation and screening of 

the fastest growers. I had been working with eleven 

unknown and three well-known isolates at my 

home university. 

The main goal at SINTEF was to assemble an 

artificial consortium with these enriched bacteria 

and quantify their metabolic activity in comparison 

with the single strains when degrading lignin. Some 

research already shows the improved metabolic 

activity of consortia in comparison with single 

strains.  

Because of the high number of  test combinations, a 

high-throughput approach was required. Thanks to 

BRISK2, I was able to access to SINTEF’s high-

throughput platform. Within this platform, I used 

the liquid-handling robot, which allows you to 

transfer liquid and inoculate bacteria onto a high 

number of microtiter culture plates, producing 

replicates within a short time-frame. 

Firstly, a test with all the single strains cultured with 

purified lignin extracted from wheat straw (brought 

from my home university), was performed to assess 

which method of metabolic activity worked best 

and the variability was analysed. BacterTito-Glo was 

chosen because of its effectiveness and because of 

the reliability of the results.  
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Alba Martinez I Quer at the Biomek liquid transfer station at SINTEF, Trondheim, Norway 
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Once the conditions were set up, the first 91 

combinations (1 strain to 1 strain) of the 14 strains 

were done manually in a master culture microtiter 

plate with a conventional substrate as metabolic 

enhancer (glucose). After 24 hours of culture, a 

robotic process transferred 10% of inoculum from the 

master microtiter plate to other microtiter plates 

(duplicates, in 100µ), together with a mineral 

minimal media. Purified lignin was used as a 

substrate in a granule form, and this was carefully 

manually added because of its non-soluble substrate.  

After the inoculation and the media transfer - all 

done by robot - all the microtiter plates were 

cultured off-line in aerobic conditions. After 48 hours, 

all the plates were analysed using a BacterTiter-Glo 

kit assay, also measuring the luminescence of each 

sample. Fourteen mixed cultures were chosen for the 

next round and the same procedure was repeated 

three times. As a result, 273 bacterial combinations 

were tested. The combinations consisted of the 

isolates enriched and isolated at AAU (Aalborg 

University). Two different selection steps were 

performed, where the bacterial consortia with a 

higher ATP content were selected and combined until 

they reached up to eight strains per mixture. 

The combination which involved up to four strains 

was the most successful, and when they were 

cultured on lignin, the bacterial mixtures performed 

better than the single strains. This was a successful 

result because it confirmed the initial hypothesis that 

synergistic enzymatic activity performs better with 

lignin. The bacterial mixtures were also sensitive to 

the co-substrate culture (lignin and LDPE as a carbon 

source instead of lignin alone) in comparison with 

single strains, which showed no ATP production at all. 

This suggests a metabolic synergy was needed before 

a benefit was seen in the bacterial mixture. 

 

In addition, the bacterial mixtures showed better 

performance 

when cultured 

on lignin than 

plastic, which 

did not confirm 

our initial theory 

about co-

substrate 

cultivation. 

However it 

showed 

specificity for 

lignin, even if 

both substrates shared the same target enzymes. 

I also set up an assay. This allowed follow-up of a high 

number of cultures while having a non-soluble 

substrate. It also allowed for a potential growth of 

the consortia as a biofilm on the substrate, which 

often hinders accurate measurement. The genomic 

sequencing of eleven unknown isolates from my 

home university would not have been possible 

without BRISK2. This will permit a putative enzymatic 

study to be carried to link the putative enzyme found 

on the genome with the biodegradation lignin 

activity. Also, a bioinformatics expert and a 

researcher assistant helped me with the genomic 

material processing. This was extremely helpful and 

together we produced crucial data. 

  

Alba Martinez I Quer   
albamartinezquer@gmail.com 
www.cph.aau.dk 

ATP assay: a luminescence test that quantifies 

the amount of ATP released by a cell as an indi-

rect measure for metabolic activity  
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