
Polar Biochemistry Blunders & Breakthroughs
Biochemistry  ·  Answer Key  ·  18 Questions

1. What was a major biochemical challenge faced by early Antarctic explorers
attempting to preserve food, leading to spoilage and disease?

A) Inability to synthesize vitamin C, causing scurvy.

B) Failure to control microbial enzyme activity at low temperatures.
C) Rapid protein denaturation in the cold.

D) Oxidation of fats leading to rancidity.

2. The 'McMurdo Ice Shelf Collapse' disaster highlights the impact of rising
temperatures on the biochemical processes within ice. What key biological molecules
are most affected by this kind of temperature increase?

A) Lipids

B) Carbohydrates

C) Proteins (enzymes)
D) Nucleic acids

3. Early attempts to grow crops in Arctic research stations often failed due to
suboptimal biochemical conditions. Which factor was LEAST likely to be a primary cause
of these failures?

A) Limited availability of essential macronutrients in the soil.

B) Inadequate light spectrum for photosynthesis.

C) Excessive production of antifreeze proteins by plants.
D) Low ambient temperatures affecting metabolic rates.

4. The discovery of 'Antarctic notothenioid fish' with antifreeze proteins was a
breakthrough. What biochemical failure did this solve for understanding life in
extreme cold?

A) Preventing cell membrane rupture due to ice crystal formation.

B) Stopping protein aggregation at sub-zero temperatures.

C) Maintaining enzyme activity in frigid water.

D) All of the above.

5. A past disaster in an Arctic oil spill involved unintended consequences of using
certain bioremediation agents. What biochemical process could be disrupted by
inappropriate microbial agents?

A) Increased oxygen production.

B) Accelerated decomposition of plastics.

C) Uncontrolled breakdown of naturally occurring hydrocarbons.
D) Enhanced nitrogen fixation.
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6. What biochemical characteristic of Arctic microbial communities makes them
particularly vulnerable to pollution, potentially leading to ecological collapse?

A) High metabolic diversity.

B) Slow growth rates and specialized enzyme systems.
C) Efficient nutrient recycling.

D) Rapid adaptation to new carbon sources.

7. Early scientific expeditions often faced food poisoning from improperly stored or
cooked food due to unmanaged microbial growth. What biochemical process is primarily
responsible for food spoilage?

A) Photosynthesis

B) Respiration

C) Enzymatic activity of microbes
D) Fermentation

8. The problem of permafrost thaw releasing ancient microbes highlights a potential
biochemical threat. What is a key biochemical concern regarding the re-emergence of
dormant pathogens?

A) Their ability to rapidly metabolize complex sugars.

B) Their novel protein structures that human immune systems cannot recognize.
C) Their lack of genetic material.

D) Their dependence on high oxygen levels.

9. A common biochemical failure in extreme cold environments is the loss of enzyme
function. How do many polar organisms overcome this challenge?

A) By increasing enzyme production.

B) By lowering the activation energy of their enzymes.

C) By producing enzymes with altered amino acid sequences optimized for cold.
D) By relying on external heat sources.

10. What biochemical lesson was learned from the 'Antarctic ozone hole' phenomenon
concerning atmospheric chemistry and biological impacts?

A) UV radiation enhances protein synthesis.

B) Ozone depletion reduces the rate of photosynthesis in phytoplankton.
C) Increased UV exposure strengthens DNA.

D) Chlorofluorocarbons are beneficial to Antarctic life.
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11. The challenges of preserving biological samples from the Antarctic led to the
development of better cryoprotectants. What is the primary biochemical goal of a
cryoprotectant?

A) To increase the viscosity of the solution.

B) To prevent ice crystal formation and damage to cellular structures.
C) To denature proteins.

D) To accelerate enzymatic reactions.

12. Early attempts to create synthetic antifreeze for industrial applications in cold
regions often failed. What biochemical principle from polar organisms was difficult to
replicate?

A) The simple molecular structure of ice.

B) The high concentration of dissolved salts.

C) The specific binding of small proteins to ice crystal faces.
D) The rapid diffusion of water molecules.

13. The impact of glacial meltwater on Antarctic marine ecosystems reveals biochemical
shifts. What is a likely consequence of altered salinity and nutrient levels?

A) Increased phytoplankton bloom.

B) Decreased bacterial activity.

C) Shift in the dominant species due to altered enzyme optima.
D) Enhanced oxygen production.

14. A biochemical failure in long-term storage of biological samples in the Arctic can
be the degradation of RNA. What molecular component of RNA makes it particularly
susceptible to breakdown in cold, moist environments?

A) Phosphate groups

B) Ribose sugar
C) Nitrogenous bases

D) The double-stranded helix structure

15. The study of extremophiles in Antarctic subglacial lakes has shown unique
biochemical adaptations. A failure in early research was underestimating their ability
to...

A) Utilize sunlight for energy.

B) Synthesize complex carbohydrates.

C) Survive in complete darkness and at high pressures.
D) Produce oxygen as a byproduct.
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16. What biochemical lesson was learned from the 'Great Molasses Flood' in Boston,
which has relevance to understanding viscous fluid behavior in cold, icy environments?

A) Temperature affects the rate of molecular diffusion.
B) High sugar concentrations increase protein stability.

C) Viscosity is independent of temperature.

D) Enzymes are inactivated by high sugar content.

17. The challenges of dealing with biofouling on research equipment in polar regions
relate to the biochemistry of microbial adhesion. What is a common biochemical
strategy employed by some microbes to attach to surfaces?

A) Producing antifreeze proteins.

B) Secreting extracellular polymeric substances (EPS).
C) Lowering their metabolic rate.

D) Increasing their lipid content.

18. The failure to effectively manage waste on early Antarctic bases often led to
nutrient enrichment and algal blooms. What biochemical process is directly stimulated
by excess nutrients like nitrates and phosphates?

A) Denitrification

B) Photosynthesis
C) Cellular respiration

D) Anaerobic respiration
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