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The article you’re about to read is about the role of marine microalgae in our
environment, particularly its adaptation to global warming and climate change
conditions. Also, you’ll be reading about the protein, Rhodopsin, as well as the
implications of this study for various sectors such as biotechnology and global
agriculture.
Understanding Marine Microalgae
Marine microalgae, also known as eukaryotic phytoplankton, are photosynthetic
microorganisms found in nature’s diverse environments—including water, rocks,
and soil. They are efficient in photosynthesis and play a crucial role in producing a
significant fraction of the world’s oxygen. Additionally, these microorganisms form
an integral part of the oceanic food chain and assist in carbon dioxide absorption.
Various types of microalgae exist, including Diatoms, Dinoflagellate, Chlorella, etc.
They require ample sunlight and iron to synthesize food and soak up carbon
dioxide. However, it’s important to note that 35% of the ocean’s surface lacks
enough iron for their growth.
Global Warming and Climate Change Affects on Microalgae
With the progression of climate change, global warming is causing surface ocean
waters to warm, leading to reduced availability of nutrients due to less mixing
with nutrient-rich deeper waters. This reduction makes nutrients scarce at the
surface, impacting primary producers like microalgae present in the top layer.
Microalgae’s Adaptation: The Role of Rhodopsin Protein
Scientists from the University of East Anglia discovered that these microalgae had
adapted themselves to survive the changing ocean conditions by activating a
protein called rhodopsin. It’s similar to the protein responsible for low-light vision
in humans and helps microalgae thrive using sunlight as an alternative energy
source  to  traditional  chlorophyll-based  photosynthesis.  In  doing  so,  they  can
survive even in regions with nutrient-poor surface waters due to ocean warming.
The Implications of the Microalgae Study
Understanding the role of rhodopsin in microalgae’s adaptation can help develop
strategies  to  mitigate  the  negative  effects  of  ocean  warming  on  marine
ecosystems. This knowledge is critical for preserving ecosystems that rely heavily
on microalgae for food.
On  the  other  hand,  similar  mechanisms  can  be  beneficial  for  biotechnological
applications.  Enhancing  the  activity  of  non-light-dependent  microbes  such  as
yeast could prove valuable in the production of various biotechnological products,
including insulin, antibiotics, enzymes, antivirals, and biofuels.
Global Agriculture and Climate Change
These findings also have implications for  global  agriculture.  The study highlights
the potential to explore strategies to enhance crop resilience in the face of climate
change, similar to how the microalgae rely on rhodopsin to adapt to changing
conditions.
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Linking Marine Microalgae to Food Chain
The food chain is a sequence illustrating how organisms at different trophic levels
are interconnected for food or energy transfer. Diatoms, a type of microalgae, are
single-celled photosynthesizing organisms found in oceans. These diatoms are
consumed  by  crustaceans,  which  in  turn  are  eaten  by  herrings,  a  type  of  fish,
forming  the  correct  sequence  of  a  marine  food  chain.
Understanding  marine  microalgae  and  their  adaptive  mechanisms  not  only
contribute  to  the  preservation  of  marine  ecosystems  but  also  offer  insights  for
biotechnology applications and strategies  to  cope with  the impact  of  climate
change on global agriculture.


