Influence of acid treatment on the calcite exoskeleton of algae
via Impedance flow cytometry
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/ 1. Introduction \

The coccolithophore species Emiliania huxleyi is a globally
distributed species of calcifying algae, which creates a calcium
carbonate exoskeleton. The algae produce particulate inorganic
carbon (PIC) via calcification and particulate organic carbon
(POC) via photosynthesis.! The relative production of PIC and
POC (PIC:POC) Is an important parameter Indicating the
calcification state of cells and as such for ocean carbon cycle
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/ 3. Sample preparation \
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Figure 1: Optical images showing changes in the exoskeleton, due to different acid treatments. The
amount of added acid increases from left to right, creating treatments with a varying range of calcification
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/ 2. Research goal \

In previous research we have differentiated cells with and
without exoskeleton (calcified vs decalcified) based on their
electrical impedance phase response.? In this research we
gradually modify the PIC:POC ratio using a series of acid
treatments (see Figure 1). The acid treatments will dissolve the
exoskeleton (PIC) to a certain extent, while the organic cell
(POC) stays unchanged. We Investigate the Iinfluence on both
the electrical volume and the phase. We propose a classification
system (Figure 3a), based on small to large (electrical volume)
and calcified to decalcified (phase) coccolithophore cells.
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4. Classification
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Figure 3: (a) Proposed classification of coccolithophores according to PIC:POC (via CarbOn

phase) and electrical volume (via magnitude). The magnitude and phase are
normalized with respect to 5 um polystyrene beads. (b) Expected transition, due to Seque
calcification or photosynthesis in coccolithophores.

6. Experimental results
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5. Experimental setup
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Figure 4: Coplanar electrode configuration for differential impedance
measurements.? The chip is made of a channel-containing PDMS layer on
top of glass with platinum electrodes. The impedance was simultaneously

° measured at 0.5 and 20 MHz using a lock-in amplifier and preamplifier
StratIOn (Zurich Instruments HF2LI and HF2TA).

/. Conclusion & Discussion
We can conclude that the electrical volume
decreases with the amount of acid and the
phase increases with the amount of acid.
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acid, reducing the total volume of the cell and
decreasing the PIC:POC ratio.
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| | | In future experiments we will calibrate the
3% 40 45 presented Impedance sensor with mass
0.5 MHz spectroscopy based measurements of cellular

Figure 5. (a) Scatterplot of the normalized phase versus the normalized magnitude for all particles and all treatments (500-1000 cells per PIC d POC
treatment). (b) The mean normalized phase as function of the mean electrical volume for each treatment. The transition from decalcified (#5) to an .

calcified (#1) follows the same trend as hypothesized (Figure 3b).
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