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but…



aquaculture in Greece
•61% of fisheries production (FAO, 2019)
•151,372 tons, worth €589.05 millions  >$600.00  millions
•direct & indirect jobs
•first export sector of livestock production
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molecular identification

Schematic illustration of the arrangement of the sequences used to identify the microalgae in their genome.
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• Picochlorum
• Nannochloropsis
• Tetraselmis
• Chlorella
• Nephroselmis

12 new microalgal 
strains, belonging 
to 5 different 
genera
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Strain name Origin Closest non type species Non type Accession Similarity (%)

VAS2.5 Vasiliki. Aetolia-Acarnania Picochlorum costavermella MT489383.1 96.11%

KAT3.M2 Katafourko. Aetolia-Acarnania Tetraselmis sp. KC841952.1 99.68%

AIT5.1 Aitoliko. Aetolia-Acarnania Nannochloropsis gaditana KF040086.1 99.72%

VON5.3 Vonitsa. Aetolia-Acarnania Nannochloropsis gaditana OM837346.1 98.03%

AST5.2 Astakos. Aetolia-Acarnania Chlorella sp. X73992.1 98.95%

SAG4.4 Sagiada. Thesprotia Picochlorum oklahomense AY422073.1 99.94%

VAT4.3 Vathi. Preveza Nannochloropsis gaditana MN011927.1 99.88%

PAL4.2 Paliostafida. Cephalonia Nannochloropsis gaditana MN011927.1 99.88%

PATLG-N1 Patras. Achaia (Lighthouse of Patras) Nannochloropsis sp. MK971790.1; MN011927.1 99.42%

PAT3.2B Patras. Achaia Picochlorum oklahomense AY422073.1 99.94%

PAT2.7 Patras. Achaia Nephroselmis pyriformis EU334587.1 94.79%

PATN2 Patras. Achaia (Port’s Northern Entrance) Nannochloropsis sp. MK971790.1; MN011927.1 99.82%



Culture conditions
•working volume (Vw): 100 mL
•inoculum: 1,5 x 106 cells/mL
•photoperiod: 24:0
•illumination: 387 μmol m-2 s-1

•aeriation: periodical agitation
•temperature: 26.0 oC ± 0.5 oC
•pH: 8.5 ± 0.5 

Growth medium: Artificial Sea Water
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adequate growth
all strains, especially those belong to the 
genera Picochlorum and most of 
Nannochloropsis

the highest growth levels 
the highest values of μmax were recorded for 
Picochlorum strains (e.g., μmax = 0.37 ± 0.02 d-1

achieved by P. oklahomense PAT3.2B)

the lowest growth level
Chlorella sp. AST5.2 reaching 6 x 106 cells/mL

growth kinetics

*Tetraselmis sp. KAT3.M2 and Nannochloropsis sp. PATLG-N1 were excluded due to their tendency to form cell aggregates.



Strain name x (mg L-1) L/x (%) S/x (%) P/x (%)
Nf

(cells mL-1 x 106)
Nmax

(cells mL-1 x 106)
μmax (d-1) R2

P. costavermella VAS2.5 392.1 ± 2.3 19.1 ± 0.1 5.0 ± 0.2 33.0 ± 5.7 47.8 53.5 ± 6.7 0.29 ± 0.04 0.96

Tetraselmis sp. KAT3.M2 1558.7 ± 75.2 12.8 ± 2.0 31.5 ± 0.1 57.6 ± 0.7 ND ND ND ND

N. gaditana AIT5.1 204.6 ± 36.3 12.8 ± 4.4 13.4 ± 1.1 19.2 ± 2.7 9.8 9.8 ± 0.4 0.26 ± 0.02 0.96

N. gaditana VON5.3 473.1 ± 30.1 9.3 ± 3.0 7.4 ± 0.1 26.7 ± 0.9 50.9 54.7 ± 2.3 0.30 ± 0.02 0.98

Chlorella sp. AST5.2 188.3 ± 9.9 3.4 ± 0.6 13.7 ± 1.2 29.3 ± 1.4 5.6 5.5 ± 0.1 0.34 ± 0.03 0.96

P. oklahomense SAG4.4 285.8 ± 6.2 8.6 ± 1.1 7.7 ± 1.7 26.1 ± 4.4 53.1 53.9 ± 1.7 0.33 ± 0.02 0.98

N. gaditana VAT4.3 513.7 ± 39.3 10.4 ± 0.6 7.4 ± 0.8 16.5 ± 1.9 25.6 28.4 ± 1.5 0.29 ± 0.02 0.98

N. gaditana PAL4.2 636.9 ± 95.3 7.2 ± 1.2 6.1 ± 0.8 31.1 ± 3.1 34.1 46.0 ± 4.2 0.21 ± 0.01 0.99

Nannochloropsis sp. PATLG-N1 639.4 ± 22.8 11.1 ± 1.2 10.4 ± 0.0 21.9 ± 0.7 ND ND ND ND

P. oklahomense PAT3.2B 320.3 ± 55.1 10.3 ± 2.2 7.2 ± 2.1 43.4 ± 1.4 75.0 74.1 ± 1.4 0.37 ± 0.02 0.99

N. pyriformis PAT2.7 628.5 ± 56.2 4.2 ± 1.2 13.4 ± 1.6 46.8 ± 2.4 20.6 25.1 ± 2.8 0.22 ± 0.03 0.97

Nannochloropsis sp. PATN2 959.5 ± 11.2 11.1 ± 0.0 9.1 ± 0.1 22.5 ± 5.8 86.0 95.8 ± 3.3 0.31 ± 0.01 0.99

Biomass production, storage materials accumulation and growth parameters from all the cultures that have been carried out.



Strain name
Fatty acid composition (w/w%) of total lipid

C14:0 Δ9C14:1 C16:0 Δ9C16:1 C17:0 C18:0 Δ9C18:1 Δ9,12C18:2 Δ9,12,15C18:3 Δ6,9,12,15C18:4 Δ13C20:1 Δ5,8,11,14,17C20:5 *Others

P. costavermella VAS2.5 8.9 6.2 28.5 38.9 0.8 1.0 10.1 2.3 0.2 2.3 ND ND 0.9

Tetraselmis sp. KAT3.M2 1.6 2.1 21.9 10.1 1.4 6.2 27.4 5.4 11.9 4.1 2.7 2.8 2.4

N. gaditana AIT5.1 1.1 5.4 18.7 10.3 ND 1.7 15.1 15.0 15.4 ND < 0.1 5.1 12.2

N. gaditana VON5.3 8.5 3.4 19.8 30.6 ND 1.6 6.6 0.7 0.2 0.2 0.6 24.3 3.5

Chlorella sp. AST5.2 0.4 1.8 15.2 2.9 12.8 1.9 16.9 13.7 29.8 ND ND ND 4.5

P. oklahomense SAG4.4 1.2 5.1 15.9 7.3 5.6 1.9 27.0 10.2 19.6 < 0.1 ND ND 6.3

N. gaditana VAT4.3 4.7 1.9 27.7 28.6 0.3 1.1 8.5 2.7 ND ND 4.3 17.3 3.1

N. gaditana PAL4.2 7.3 3.2 20.2 27.8 0.6 0.7 7.4 3.2 ND ND 2.5 23.4 3.7

Nannochloropsis sp. PATLG-N1 2.9 1.4 26.1 40.2 ND 0.3 10.5 1.4 ND ND 3.5 10.7 3.0

P. oklahomense PAT3.2B 0.9 5.6 13.1 5.1 4.9 1.4 22.1 16.4 18.2 2.8 ND < 0.1 9.6

N. pyriformis PAT2.7 28.8 4.8 9.3 38.8 0.4 4.5 7.0 0.7 ND ND ND ND 5.8

Nannochloropsis sp. PATN2 3.6 1.1 26.4 33.2 ND 2.0 13.7 3.0 0.1 ND 3.0 11.8 2.1

Fatty acid composition of total lipid of the isolated microalgae strains at the end of their culture in 0.5-L Erlenmeyer flasks (Vw = 0.1 L).
Experiments were performed in duplicate.

Abbreviations: ND, not detected
*Others: C10:0, C12:0, C16:2, Δ6,9,12C18:3



Conclusions
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Picochlorum, Tetraselmis, Nannochloropsis                      
biomass & high amounts of proteins & lipids rich in PUFAs

suitable for aquaculture or various applications in the 
food, feed and pharmaceutical industries

Tetraselmis sp., N. pyriformis & Chlorella sp.          
polysaccharides  bioethanol production

higher levels synthesis of these metabolites compared to 
commercial strains



Coming next…

1 2 3

cultivation of selected 
microalgae in Vw = 2000 mL

cultivation of selected 
microalgae in Vw = 5000 mL

mixotrophic 
cultivation

effect of temperature effect of nitrogen, 
phosphorus, CO2, pH, 

photoperiod
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