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Preparation

• 144 mussels collected from Ventura Harbor pier - size sorted for 5 to 7cm

long - cleaned of epifauna

• Mussels were kept in well maintained saltwater tanks.

• Mussels were acclimated by 1℃/day to 16℃ or 24℃ over 3 weeks.

Mussels were fed 4000 algae cells/mL twice per week for 1 hour using a

custom feeding chamber (Figure 2).

Experiment

• Groups of 24 mussels were fed algae, microplastics, and BaP (Table 1).

• 8 mussels per group were dissected after 1-, 2-, and 4-week periods.

• Dissected gill, foot, and digestive tissue were flash frozen with liquid

Nitrogen and stored at -80℃.

RNA Extraction, Cleaning and Concentration

• 50 μl of sample was extracted from the mussel gill tissue using the TRIzol

RNA extraction method1.

• RNA was then cleaned and concentrated using the Zymo RNA Clean and

Concentrator™ kit.

RNA Analysis

• Prepare the RNA for NGS by pooling and barcoding by condition.

• Send gill RNA out for next-generation Illumina Sequencing to

identify novel gene expression.

• Extract RNA from remaining gill, digestive, and foot tissue.

• Convert RNA to cDNA using RT PCR.

• Run qPCR to quantify rates of expression in the identified sequences.
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• Differentiate the relative changes in gene expression in multi-stress vs

single stress groups to better understand if increased temperature

accentuates microplastic toxicity.

▪ Compare cellular responses to short term, acute microplastic exposure

(1 week) and long term, chronic microplastic exposure (4 weeks).

▪ We expect to find changes in expression for genes regulating heat

shock proteins, lipid membrane construction, and growth hormones.

• Mussels (Mytilus californianus) - Rocky Intertidal Habitat – Wide 

Thermal Range – Water: 5℃ to 25℃ - Air: 3℃ to 40℃

• Microplastics are small plastic (<5mm) ocean pollutants. They are 

hydrophobic and adsorb carcinogens such as Benzo[⍺]pyrene (BaP).

• Microplastics are bioaccumulated in mussels, along with BaP.

• Thermal stress may exacerbate the negative effects of microplastics and 

carcinogens on mussels.

• We experimented on mussels for the cumulative effects of thermal, 

microplastic, and pollutant stressors.

• RNA analysis utilizing next-generation sequencing and qPCR can 

identify novel gene expression and relative expression rates in response 

to the stressors.

•Table 1: Each experimental condition with 8 mussels in each respective 

condition. Mussels are fed either Algae Only, algae and microplastics (MP), or algae, 

microplastics, and Benzo[⍺]pyrene (BaP). Mussels treated for 1, 2, or 4 weeks before 

dissection.

•Figure 1: A flowchart diagram depicting the workflow steps from beginning to end. Step 1: Collect & 

Prepare Mussels. Step 2: 4 Weeks Feeding / Dissection. Step 3: RNA Extraction & Purification2 Step 4: Illumina 

RNA Sequencing3 Step 5: PCR / qPCR4 Step 6: Data Analysis5 •Figure 2: Mussel feeding chamber with each component labeled. Each 

mussel was fed 4,000 algae cells/mL two times per week in the chamber. The 

chamber held 4 mussels at a time.
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