
Superior TAG accumulation in starchless 

mutants of Scenedesmus obliquus 

October 1st, Lenny de Jaeger 

Algae Biomass Summit 2014, San Diego 



5000 B.C. 



Corn Productivity 



Microalgal Productivity 



Carbon partitioning 



Mutagenesis 

 UV induces transversions, 

● Enzyme function reduced 

● STOP introduced 

 

 UV mutagenesis widely used 

 Not considered as GMO 

 

 A lot of screening 

 Stability 
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Adapted from Breuer et al. 2012 

Volumetric biomass 
productivity 
(mg/l/day) 

Volumetric fatty 
acid productivity 

(mg/l/day) 

Average volumetric 
TAG productivity 

(mg/l/day) 
Species 

C. vulgaris 489 173 134 

C. zofingiensis 674 301 242 

N. oleoabundans 799 265 216 

P. tricornutum 413 109 45 

S. obliquus 822 498 323 
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Metabolite production 

 

L de Jaeger et al (2014) 



Productivity 

 

L de Jaeger et al (2014) 



Slm1 

Controlled fermentation experiments 

Wild type 

G Breuer and L de Jaeger et al (2014) 



TAG yield on light and productivity 
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Photosynthetic requirements 

PR(t) =
CTAG(t)

YTAG, light

+
Cstarch(t)

Ystarch, light

+
Ccarbohydrate(t)

Ycarbohydrate, light

 

Photosynthetic yields: 

YTAG,light:  1.02 g/mol photon 

Ystarch,light:  3.24 g/mol photon 

Ycarb,light:  3.24 g/mol photon 

 



Microalgal Productivity 

 Starchless mutants in oleaginous microalgae 

 Small effect on biomass productivity                
 (energy requirement TAG vs starch) 

 Improved carbon partitioning towards TAG: 

● TAG content 45±1% vs. 57±0.2% (%DW)  

● Maximum yield of TAG on light 0.144±0.004 to 
0.217±0.011 g TAG/mol photon 

● 51% improvement in max. areal TAG productivity 
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