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Abstract: Production of biodiesel from microalgae is depen-
dent on the microalgal lipid content and free fatty acid com-
position. Both lipid and free fatty acid are regulated by
nutrient sources. In this study, newly developed mutant
Chlamydomonas reinhardtii with higher lipid content was
investigated for the effect of nutrient limitation. Nitrogen
NO; and phosphate PO,* were limited for nutrient starvation
during the cultivation. Under nutrient starvation, total lipid
content level was increased to 27~33% and C16:0 fatty acid
content constituted over 31~43% of total fatty acid. Interest-
ingly, we also found that the expression of fatty acid desatu-
rase (FAD7) was decreased when nutrients were starved.
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2. MATERIALS AND METHOD
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Table 1. Primers used in qRT-PCR
Primers for qRT-PCR

Sequence (5°3”)

FAD7-1-F CACGACCAGAACGAGAAGATG
FAD7-1-R TCTTGTTGAAGATGCCGTAGTC
FAD7-2-F GCTGTGGITCTGTCCTTCAT
FAD7-2-R AGTITCATTGCGTCACCACTAC
FAD7-3-F CCTCGAAGGGTGTCATCTTG
FAD7-3-R TTCACCACTCAAACGCTATCA

o-3-fatty acid desaturase (FAD7)= NCBI GenBankE Z3f] &
71 9-& R 519 primerE A 215} % 2.0 (Table 1), house-
keeping gene© 2= acting AE3}$ T} Real-time PCR-S
SYBR Premix Ex Taq (Takara Bio Inc., Otsu, Shiga, Japan)2}
[llumina Eco Real-Time PCR system (Illumina, San Diego,
CA)E 0|83} 40 cycle (95°C for 15 s; 58°C for 15 s; 72°C for
20 s) =245kl k.

3. RESULTS AND DISCUSSION
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Fig. 1. Total biomass productivity of Chlamydomonas reinhardtii
and its mutant strain Cr-4013. Data shown represent the mean
values of biomass productivity based on total cell dry weight after
7 days cultivation. Symbols: (-N) medium lacking NaNO;; (-P)
medium lacking KH,PO,.
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Fig. 2. Detection of neutral lipid accumulation using Nile red staining. The yellow fluorescence observed in the presence of Nile red
indicates the presence of neutral lipids. Figures were taken that 4 days after cultivation in normal condition and added 3 days in nutrient
limitation. Symbols: (-N) medium lacking NaNOj; (-P) medium lacking KH,PO,.
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Fig. 3. Total lipid contents of Chlamydomonas reinhardtii and its
mutant strain Cr-4013 cells harvested after grown under BBM and
nutrient-starved BBM medium for 7 days. After 4 days culturing
under normal BBM medium, starvation were carried out by replace
nutrient depleted medium. Total lipid content level were represen-
ted based on dry cell weight. Symbols: (-N) medium lacking NaNOs;
(-P) medium lacking KH,PO,.
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Fig. 4. Total lipid composition of Chlamydomonas reinhardtii and
its mutant strain Cr-4013 was determined by thin-layer chromato-
graphy using hexane:diethyl-ether:acetic acid (70:30:1) and lipids
detected via sulfuric acid. Standards used were triacylglycerol (TG),
free fatty acid (FFA), cholesterol (CHO). Symbols: (-N) medium
lacking NaNOj; (-P) medium lacking KH,PO,.
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Fig. 5. Fatty acid composition (as percentage of FA with respect to
total fatty acid fraction, % total FA) in Chlamydomonas reinhardtii
and its mutant strain Cr-4013. Symbols: (-N) medium lacking
NaNO;; (-P) medium lacking KH,PO,.
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Fig. 6. Changes of FAD7 gene expression level. Gene expression
detected by real time PCR in Chlamydomonas reinhardtii and its
mutant strain Cr-4013 in response to nutrient starvation. Symbols:
(-N) medium lacking NaNOs; (-P) medium lacking KH,PO,.
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