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A Study of Methods for Detecting Gene Expression of the
Sterol Biosynthetic Pathway in the Microalgae Strain Heterosigma akashiwo

Jessica C. Mayhew! | Marcia Ackerman! | Mike Lomas? | Lisa Moore! |
lUniversity of Southern Maine, *Bigelow Laboratory for Ocean Sciences

Purpose Framework Results: Molecular Assessment

Biotechnological applications for various microalgae
strains are beginning to bloom. There is interest in
these microbes for their production of useful
compounds such as phytosterols and lipids which can

Appropriate RNA extraction methods (Lu et al., 2010),
primers for detection of expression of the dwf1 gene (Lu

et al., 2014), and PCR methods (One-Step RT-PCR) were
identified and carried out for both phytoplankton strains.

be produced in mass culture for large scale Heterosigma akashiwo

manufacture in the food, pharmaceutical, and biofuel (CCMP 1680) ) However, no dwf1 band was observed (results not shown).
. . . . . Preparation: Freeze, heat,

industries (Romano et al., 2016). To this end, we are Nannochloropsis oceanica | 4 So, we then checked whether or not the dwf1 gene would

(CCMP 1779)

Pellet: Centrifuged 5 min Target gene: dwf1 show up in the genome of H.akashiwo. Figure 6 shows
Cultured light conditions:

using the gold-brown microalgae, Heterosigma

akashiwo (CCMP1680), a known producer of High & Low (CCMP 1680). Positive Control: N. oceanica PCR results from gel electrophoresis with bands for both
phytosterols, to test a molecular method for quick and Run on FCM for cell counts r:ei':]e(tczccl\e/l”;rl“;“fge)d 20 Negative control: No RNA positive controls (N. oceanica amplified with dwf1 and 18S
easy measurements of production of the phytosterol extraction: RNeasy Mini Kit e Masterveler & primers). There was no amplification for H.akashiwo with
compound sitosterol, which has potential as an anti- (Qiagen) the dwf1 primers, however there was for the 18S primers.

inflammatory agent. (Giner et al., 2008).
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Figure 1.

dwf1 gene

Figure 2. Figure 4.

Heterosigma akashiwo Growth Under

High & Low Light Conditions
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ores | ’ ) Discussion & Future Work

100 200 300 400 500 600 700 e
Time (Hours) We developed the initial steps towards devising a more

Figure 2 & 3. cost efficient method for gene expression studies of dwfl

Growth curve data was completed for both H. akashiwo and

positive control Nannochloropsis oceanica (CCMP 1779) using Figurefl& 5: . SeNE enCOdlng sitosterol. A prOtOCC)l has been laid out for
Flow Cytometry. The condition of light was included as a possible Above is an image of H.akashiwo (Scale Bar=50 pm). the RNA extraction and RT-PCR ste pS. Howeve r, either the

variable to alter the growth rate over time. Growth rates Below is an image of N.oceanica (Scale Bar=30 pm)

increased slightly under high light conditions for N.oceanica and de1 gene IS hot present in H.akawisho or the del

decreased for H. akashiwo.
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Figure 1. The DWF1 gene encodes the enzyme for the last step in the biosynthetic prl mers used were not a ppropriate for H. akawisho. Th us,
pathway of isofucosterol to sitosterol, and is our focus for determining the growth . ‘ . . . .
conditions for optimal sterol producing capacity of H. akashiwo (Lu et al. 2014). Figure 3. Nannocloropsis oceanica Growth Under o( In Order to move thIS prOJeCt fO rwa rd' MOore WOrk WI”
| OE+08 High & Low Light Conditions | ° | | need to be done to identify primers that work.

In previous studies, gas chromatography/mass . | - 50571600000 -

spectrometry (GC/MS) has been the standard method ELOE07 ¢ Fo090 References

to quantify microalgal lipid and sterol content (Ahmed S

et .al., 20 15); h Owe.ve r’. it |S q u i.te expe nsive ) Th e | "§ y =;?i?§§;;133x - . 2 | ’ Ahm((ejc(i),i:Izb.zrgfé/\ﬁ/é,lgfggigzsli.ol\g(2015). Pavlova lutheri is a high-level producer of phytosterols. Algal Research,10, 210-217.

p Fimad ry gOa I Of th IS IN |t|a I p rOJ ECt Was tO asce rta N th e % Giner, J., Zhao, H., & Tomas, C. (2008). Sterols and fatty afcids of thr.ee harmful algae previously assigned as

. . . O Chattonella. Phytochemistry,69(11), 2167-2171. doi:10.1016/j.phytochem.2008.05.013
p ra Ct | Ca I |ty Of th e I‘eve rSE‘t ra nSCFI pta Se pO Iym e ra Se Lu, Y., Chi, X, Li, Z., Yang, Q., Li, F,, Liu, S., Qin, S. (2010). Isolation and Characterization of a Stress-Dependent Plastidial A12 Fatty Acid
Desaturase from the Antarctic Microalga Chlorella vulgaris NJ-7. Lipids,45(2), 179-187. doi:10.1007/s11745-009-3381-8

chain reaction (RT-PCR) method and gel-
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