Answer Key for "Exploring Microbial Diversity"

Pre-Activity Assessment Answers
1. Correct Answer: C) Bacteria (Note: While "D) Prokaryote" could be considered correct in a broad biological context as both bacteria and archaea are prokaryotes, in the specific classification context, bacteria are categorized under the domain Bacteria.)
2. Correct Answer: C) Bacteria have peptidoglycan in their cell walls, whereas archaea do not.
3. Correct Answer: C) An organism that obtains energy from chemical reactions and carbon from carbon dioxide.
4. Correct Answer: B) Microbial diversity helps maintain ecological balance and supports various life forms.
5. Correct Answer: C) A human body at normal temperature (Mesophiles thrive in moderate temperature environments, typically between 20°C and 45°C, making the human body an ideal environment.)
Post-Activity Assessment Answers
1. Correct Answer: D) Unique membrane lipids
2. Correct Answer: D) Unusually harsh, such as very acidic or hot environments
3. Correct Answer: B) Photoautotrophy
4. Correct Answer: B) Supporting food chains and nutrient cycles
5. Correct Answer: C) Temperate forest soils
















Your Assigned Organism to Research: Escherichia coli
1. Domain, Classification, and Ecological Roles
· Is it Bacteria or Archaea? Bacteria
· Classify the organism based on its structural and functional characteristics.
· Is the organism Gram-negative or Gram-positive (if applicable)? Gram-negative
· Explain what color it appears after staining and what this indicates about its cell wall composition: E. coli stains pink, indicating a thin peptidoglycan layer and an outer membrane, typical of Gram-negative bacteria. This structural feature impacts its interactions by making it more resistant to certain antibiotics and enabling the release of endotoxins.
2. Cellular Morphology and Environmental Interactions
· What shape is the organism (coccus, bacillus, spirillum, or other)? Bacillus (rod-shaped)
· Describe the shape and discuss any implications it has for the organism’s lifestyle or pathogenicity, particularly in relation to its ecological roles and interactions with other species: The rod shape of E. coli helps in movement through the intestinal tract. Its shape and size are advantageous for nutrient absorption and colonization, contributing to both its benign and pathogenic roles in the host.
3. Motility and Ecological Mobility
· Is the organism motile? Yes
· If so, how does it move (e.g., flagella, cilia)? E. coli moves using peritrichous flagella.
· Provide details on the type of locomotion and discuss its ecological significance, such as escaping predators, finding nutrients, or colonizing new niches: The flagella allow E. coli to move toward food sources and away from harmful substances, crucial for survival in the competitive environment of the gut.
4. Metabolic Functions and Ecological Niche
· Identify the type of metabolism: Heterotroph
· Explain how this metabolic process helps the organism fulfill its role in its niche, including its contributions to the ecosystem: As a heterotroph, E. coli consumes organic compounds, breaking them down to simpler molecules, thus contributing to the nutrient cycling in its environment, particularly in the human intestinal tract.
5. Environmental Adaptations
· What adaptations does this organism have that allow it to thrive in its environment? E. coli has adapted to survive in both aerobic and anaerobic (without oxygen) environments.
· Discuss how these adaptations support its survival and role in the environment: This adaptability allows E. coli to inhabit various sections of the gastrointestinal tract, contributing to its role in gut flora balance and its effectiveness in competing with pathogenic bacteria.
6. Trophic Level and Energy Flow
· At which trophic level does this organism primarily operate (producer, consumer, decomposer)? Decomposer
· Discuss the organism's role in energy flow and nutrient cycling within its ecosystem in terms of its trophic level: E. coli helps decompose organic waste in the human gut, releasing nutrients and making them available to the host and other microbes, which supports energy flow and material recycling in this micro-ecosystem.
7. Interactions and Symbiosis
· Does this organism participate in any symbiotic relationships (mutualism, commensalism, parasitism)? Primarily commensalism, but can be opportunistic parasites.
· Describe the type of interaction and its importance to the ecosystem: E. coli generally lives harmlessly in the intestines, benefiting from the warm environment and nutrient availability without harming the host. However, certain strains can become pathogenic, demonstrating the delicate balance of microbial interactions in the human body.
8. Interactions and Symbiosis
· Does this organism participate in any symbiotic relationships (mutualism, commensalism, parasitism)? Yes, primarily commensalism and opportunistic parasitism.
· Describe the type of interaction and its importance to the ecosystem:
· Escherichia coli primarily engages in a commensal relationship with its human hosts. It resides in the human intestine where it is part of the gut flora and does not normally harm the host. E. coli benefits from the warm, nutrient-rich environment of the intestine, where it can feed, grow, and reproduce without impacting the host under normal conditions. This relationship is important because it allows E. coli to thrive and maintain a stable population, which is crucial for its role in the gut microbiome.
· In terms of opportunistic parasitism, certain strains of E. coli can become pathogenic under specific conditions, such as when the host's immune system is compromised or when the bacteria gain access to parts of the body that are normally sterile, like the urinary tract. In these cases, E. coli can cause infections and diseases, ranging from urinary tract infections to severe food poisoning and neonatal meningitis. This shift from commensalism to parasitism highlights the organism's adaptability and the delicate balance of host-microbe interactions in the human body.
· The presence of E. coli in the human gut also plays a significant role in excluding pathogenic bacteria through competitive exclusion, a form of microbial antagonism. By occupying space and consuming available nutrients, E. coli helps to prevent colonization by more harmful microbes. This is a crucial function in maintaining intestinal health and protecting the host against infections.
Your Assigned Organism to Research: Staphylococcus aureus
1. Domain, Classification, and Ecological Roles
· Is it Bacteria or Archaea? Bacteria
2. Classify the organism based on its structural and functional characteristics.
· Is the organism Gram-negative or Gram-positive (if applicable)? Gram-positive
· Explain what color it appears after staining and what this indicates about its cell wall composition. S. aureus stains purple due to its thick peptidoglycan layer in the cell wall, characteristic of Gram-positive bacteria. This thick layer provides robustness against physical disruptions and certain antibiotics, influencing its interaction with the host's immune system and its survival in harsh environmental conditions.
3. Cellular Morphology and Environmental Interactions
· What shape is the organism (coccus, bacillus, spirillum, or other)? Coccus (spherical)
· Describe the shape and discuss any implications it has for the organism’s lifestyle or pathogenicity, particularly in relation to its ecological roles and interactions with other species. The spherical shape and tendency to form clusters (resembling grape clusters) can aid in evading the host's immune response. Its ability to form biofilms on surfaces and tissues also enhances its pathogenicity and complicates treatment in medical settings.
4. Motility and Ecological Mobility
· Is the organism motile? No
· If so, how does it move (e.g., flagella, cilia)? S. aureus is non-motile; it does not have flagella or other structures for movement, which influences its method of infection and colonization, relying on host transmission and direct contact.
5. Metabolic Functions and Ecological Niche
· Identify the type of metabolism: Heterotroph
· Explain how this metabolic process helps the organism fulfill its role in its niche, including its contributions to the ecosystem. As a heterotroph, S. aureus consumes organic compounds available in the human body, such as sugars and fats. It contributes to the microbial balance and can impact the host environment significantly during infection by competing with other flora and affecting immune responses.
6. Environmental Adaptations
· What adaptations does this organism have that allow it to thrive in its environment? Resistance to many antibiotics and the ability to survive on dry surfaces and a range of temperatures.
· Discuss how these adaptations support its survival and role in the environment. These traits allow S. aureus to persist in clinical environments, leading to its notoriety as a common cause of hospital-acquired infections. Its adaptability facilitates colonization of different body sites, making it a versatile and formidable pathogen.
7. Trophic Level and Energy Flow
· At which trophic level does this organism primarily operate (producer, consumer, decomposer)? Consumer
· Discuss the organism's role in energy flow and nutrient cycling within its ecosystem in terms of its trophic level. As a consumer, S. aureus does not produce or decompose significant materials but affects energy flow in its ecosystem (typically the human body or hospital environments) by influencing other microbial populations and human health through infection.
8. Interactions and Symbiosis
· Does this organism participate in any symbiotic relationships (mutualism, commensalism, parasitism)? Commensalism and parasitism
· Describe the type of interaction and its importance to the ecosystem. In commensal interactions, S. aureus can exist harmlessly on human skin and nasal passages, sharing space and resources without harming the host. In parasitic interactions, it causes infections and diseases, significantly impacting host health. This duality highlights its ability to adapt to host conditions and either coexist or exploit host vulnerabilities.
















Your Assigned Organism to Research: Streptococcus pneumoniae
1. Domain, Classification, and Ecological Roles
· Is it Bacteria or Archaea? Bacteria
2. Classify the organism based on its structural and functional characteristics.
· Is the organism Gram-negative or Gram-positive (if applicable)? Gram-positive
· Explain what color it appears after staining and what this indicates about its cell wall composition. Streptococcus pneumoniae stains purple, indicating a thick peptidoglycan layer typical of Gram-positive bacteria. This thick cell wall provides structural strength and resistance to physical disruptions, influencing the organism's ability to cause diseases like pneumonia and meningitis by protecting it against some host immune defenses.
3. Cellular Morphology and Environmental Interactions
· What shape is the organism (coccus, bacillus, spirillum, or other)? Coccus (spherical)
· Describe the shape and discuss any implications it has for the organism’s lifestyle or pathogenicity, particularly in relation to its ecological roles and interactions with other species. S. pneumoniae typically appears in pairs (diplococci) and sometimes short chains, which helps it evade phagocytosis by immune cells. Its shape and configuration facilitate colonization of the respiratory tract and evasion of host defenses, contributing to its role in respiratory infections.
4. Motility and Ecological Mobility
· Is the organism motile? No
· If so, how does it move (e.g., flagella, cilia)? Streptococcus pneumoniae does not have flagella or other structures for movement, which means it relies on bodily fluids and host movements to spread within the respiratory tract.
5. Metabolic Functions and Ecological Niche
· Identify the type of metabolism (e.g., chemoautotroph, photoautotroph, heterotroph, etc.): Heterotroph
· Explain how this metabolic process helps the organism fulfill its role in its niche, including its contributions to the ecosystem. As a heterotroph, S. pneumoniae utilizes organic compounds from the host, particularly sugars from mucosal surfaces, for energy. This metabolic capability allows it to thrive in nutrient-rich environments like the respiratory tract, where it can compete effectively with the normal flora and occasionally cause disease.
6. Environmental Adaptations
· What adaptations does this organism have that allow it to thrive in its environment (e.g., ability to withstand high temperatures, acidic conditions, etc.)? S. pneumoniae has a polysaccharide capsule that enhances its virulence by inhibiting phagocytosis, allowing it to persist and multiply within the host.
· Discuss how these adaptations support its survival and role in the environment. The capsule is crucial for its survival in the respiratory tract and evasion of the host immune system, facilitating the establishment of infections and transmission to new hosts.
7. Trophic Level and Energy Flow
· At which trophic level does this organism primarily operate (producer, consumer, decomposer)? Consumer
· Discuss the organism's role in energy flow and nutrient cycling within its ecosystem in terms of its trophic level. As a consumer, S. pneumoniae does not contribute significantly to nutrient cycling in a broader ecological context but plays a role in the microenvironment of the human respiratory tract, impacting other microbial communities by competing for nutrients and space.
8. Interactions and Symbiosis
· Does this organism participate in any symbiotic relationships (mutualism, commensalism, parasitism)? Primarily parasitism
· Describe the type of interaction and its importance to the ecosystem. S. pneumoniae typically acts as a parasite, causing harm to its host by causing diseases such as pneumonia, otitis media, and meningitis. This interaction is critical from a medical perspective as it affects human health globally, influencing medical practices, antibiotic use, and vaccine development.








Your Assigned Organism to Research: Bacillus subtilis
1. Domain, Classification, and Ecological Roles
· Is it Bacteria or Archaea? Bacteria
2. Classify the organism based on its structural and functional characteristics.
· Is the organism Gram-negative or Gram-positive (if applicable)? Gram-positive
· Explain what color it appears after staining and what this indicates about its cell wall composition. Bacillus subtilis stains purple, indicative of a thick peptidoglycan layer typical of Gram-positive bacteria. This thick cell wall provides structural integrity and resistance against environmental stresses, influencing its ability to colonize diverse environments and form endospores.
3. Cellular Morphology and Environmental Interactions
· What shape is the organism (coccus, bacillus, spirillum, or other)? Bacillus (rod-shaped)
· Describe the shape and discuss any implications it has for the organism’s lifestyle or pathogenicity, particularly in relation to its ecological roles and interactions with other species. The rod shape of Bacillus subtilis facilitates its ability to form endospores, which are highly resistant to environmental stresses. This shape and capability are crucial for survival in harsh conditions, and for soil dwelling, where it plays a role in decomposing organic matter.
4. Motility and Ecological Mobility
· Is the organism motile? Yes
· If so, how does it move (e.g., flagella, cilia)? Bacillus subtilis is motile through the use of flagella.
· Provide details on the type of locomotion and discuss its ecological significance, such as escaping predators, finding nutrients, or colonizing new niches. The flagella enable Bacillus subtilis to move through moist environments, which is essential for finding nutrients and optimal conditions for sporulation. This mobility also aids in its role as a soil organism, helping it spread and colonize new organic matter effectively.
5. Metabolic Functions and Ecological Niche
· Identify the type of metabolism (e.g., chemoautotroph, photoautotroph, heterotroph, etc.): Heterotroph
· Explain how this metabolic process helps the organism fulfill its role in its niche, including its contributions to the ecosystem. As a heterotroph, Bacillus subtilis breaks down complex organic compounds in the soil, contributing to nutrient cycling and soil health. It also produces antibiotics that inhibit the growth of pathogenic bacteria, playing a protective role in the natural environment and agricultural settings.
6. Environmental Adaptations
· What adaptations does this organism have that allow it to thrive in its environment (e.g., ability to withstand high temperatures, acidic conditions, etc.)? Bacillus subtilis is capable of forming endospores, allowing it to withstand extreme conditions such as heat, radiation, and desiccation.
· Discuss how these adaptations support its survival and role in the environment. Endospore formation is crucial for surviving adverse conditions. When environmental conditions improve, the spores germinate, allowing Bacillus subtilis to resume growth. This adaptation is vital for maintaining populations in fluctuating environments like soil.
7. Trophic Level and Energy Flow
· At which trophic level does this organism primarily operate (producer, consumer, decomposer)? Decomposer
· Discuss the organism's role in energy flow and nutrient cycling within its ecosystem in terms of its trophic level. As a decomposer, Bacillus subtilis plays a critical role in breaking down organic matter, returning nutrients to the soil, and supporting the growth of plants and other organisms. This activity is essential for energy flow in terrestrial ecosystems.
8. Interactions and Symbiosis
· Does this organism participate in any symbiotic relationships (mutualism, commensalism, parasitism)? Primarily mutualism
· Describe the type of interaction and its importance to the ecosystem. Bacillus subtilis often engages in mutualistic relationships with plants by producing compounds that stimulate plant growth and protect roots from fungal infections. This interaction enhances soil fertility and plant health, which is crucial for sustainable agriculture and ecosystem stability.


















Your Assigned Organism to Research: Thermus aquaticus (Taq)
1. Domain, Classification, and Ecological Roles
· Is it Bacteria or Archaea? Bacteria
2. Classify the organism based on its structural and functional characteristics.
· Is the organism Gram-negative or Gram-positive (if applicable)? Gram-negative
· Explain what color it appears after staining and what this indicates about its cell wall composition. Thermus aquaticus stains pink, indicating a thinner peptidoglycan layer and the presence of an outer membrane typical of Gram-negative bacteria. This structure helps protect the cell in high-temperature environments, influencing its interactions with extreme environments and its resilience against external stresses.
3. Cellular Morphology and Environmental Interactions
· What shape is the organism (coccus, bacillus, spirillum, or other)? Bacillus (rod-shaped)
· Describe the shape and discuss any implications it has for the organism’s lifestyle or pathogenicity, particularly in relation to its ecological roles and interactions with other species. The rod shape of Thermus aquaticus helps it maximize contact with its nutrient-rich environment, typically found in hot springs. The shape is advantageous for rapid nutrient uptake and survival in high-temperature conditions, where efficient heat exchange is critical.
4. Motility and Ecological Mobility
· Is the organism motile? No
· If so, how does it move (e.g., flagella, cilia)? Thermus aquaticus does not have structures for motility, which reflects its adaptation to stable, high-temperature water environments where energy conservation is crucial, and currents can aid in movement.
5. Metabolic Functions and Ecological Niche
· Identify the type of metabolism (e.g., chemoautotroph, photoautotroph, heterotroph, etc.): Heterotroph
· Explain how this metabolic process helps the organism fulfill its role in its niche, including its contributions to the ecosystem. As a heterotroph, Thermus aquaticus breaks down organic compounds found in its hot spring environment. This metabolic function contributes to nutrient cycling within these ecosystems and supports microbial communities by releasing byproducts that other organisms might utilize.
6. Environmental Adaptations
· What adaptations does this organism have that allow it to thrive in its environment (e.g., ability to withstand high temperatures, acidic conditions, etc.)? Thermus aquaticus is extremely thermophilic, capable of thriving at temperatures around 70°C to 80°C. It has specialized enzymes that are heat-stable and continue functioning effectively at these temperatures.
· Discuss how these adaptations support its survival and role in the environment. These heat-stable enzymes not only allow Taq to process nutrients at temperatures that would denature proteins in most other organisms, but they also make Taq valuable for biotechnological applications, such as PCR (polymerase chain reaction), where its Taq polymerase is used to replicate DNA at high temperatures.
7. Trophic Level and Energy Flow
· At which trophic level does this organism primarily operate (producer, consumer, decomposer)? Consumer
· Discuss the organism's role in energy flow and nutrient cycling within its ecosystem in terms of its trophic level. As a consumer, Thermus aquaticus helps break down complex organic materials into simpler compounds, which can then be utilized by other microorganisms in the hot spring ecosystems, facilitating nutrient recycling and energy flow.
8. Interactions and Symbiosis
· Does this organism participate in any symbiotic relationships (mutualism, commensalism, parasitism)? Primarily none significant
· Describe the type of interaction and its importance to the ecosystem. While not known for engaging in symbiotic relationships, Thermus aquaticus contributes to the microbial community by maintaining nutrient cycles in extreme environments. Its existence helps sustain a microbial diversity that can adapt to and thrive in high-temperature ecosystems, promoting ecological stability.













Your Assigned Organism to Research: Methanobrevibacter smithii
1. Domain, Classification, and Ecological Roles
· Is it Bacteria or Archaea? Archaea
2. Classify the organism based on its structural and functional characteristics.
· Is the organism Gram-negative or Gram-positive (if applicable)? Not applicable to archaea, but if stained, it typically does not retain the Gram stain, often misleadingly categorized as Gram-negative.
· Explain what color it appears after staining and what this indicates about its cell wall composition. Methanobrevibacter smithii does not have peptidoglycan in its cell wall, which is characteristic of archaea. This feature leads to different staining properties compared to bacteria and indicates a unique biochemistry and evolutionary pathway that impacts how it interacts with its environment and other organisms.
3. Cellular Morphology and Environmental Interactions
· What shape is the organism (coccus, bacillus, spirillum, or other)? Coccus (spherical)
· Describe the shape and discuss any implications it has for the organism’s lifestyle or pathogenicity, particularly in relation to its ecological roles and interactions with other species. The spherical shape of M. smithii allows it to maximize volume relative to surface area, which may aid in retaining gases necessary for its metabolism in the gut environment where it resides. This shape is suited for its role as a commensal organism in the human gut, where it helps process digestive gases.
4. Motility and Ecological Mobility
· Is the organism motile? No
· If so, how does it move (e.g., flagella, cilia)? Methanobrevibacter smithii is non-motile, reflecting its adaptation to a relatively stable environment in the human gastrointestinal tract where movement to seek nutrients is unnecessary.
5. Metabolic Functions and Ecological Niche
· Identify the type of metabolism (e.g., chemoautotroph, photoautotroph, heterotroph, etc.): Chemoautotroph
· Explain how this metabolic process helps the organism fulfill its role in its niche, including its contributions to the ecosystem. M. smithii metabolizes hydrogen and carbon dioxide to produce methane, playing a crucial role in the human gut microbiome by removing excess hydrogen and helping maintain an efficient digestive process. This metabolic activity is vital for reducing gas and bloating in humans and contributes to the energy economy of the gut microbiome.
6. Environmental Adaptations
· What adaptations does this organism have that allow it to thrive in its environment (e.g., ability to withstand high temperatures, acidic conditions, etc.)? M. smithii has adapted to thrive in the anaerobic conditions of the human gastrointestinal tract, utilizing substrates that are commonly available in this environment, such as hydrogen and carbon dioxide.
· Discuss how these adaptations support its survival and role in the environment. These adaptations allow it to occupy a specific niche within the microbial ecosystem of the gut, contributing to the overall health and function of the host by optimizing digestion and waste processing.
7. Trophic Level and Energy Flow
· At which trophic level does this organism primarily operate (producer, consumer, decomposer)? Producer
· Discuss the organism's role in energy flow and nutrient cycling within its ecosystem in terms of its trophic level. As a producer in the microbial food chain within the human gut, M. smithii synthesizes methane, influencing the energy balance and chemical cycling in this environment, which affects other microbial populations and the host’s digestive efficiency.
8. Interactions and Symbiosis
· Does this organism participate in any symbiotic relationships (mutualism, commensalism, parasitism)? Mutualism
· Describe the type of interaction and its importance to the ecosystem. In a mutualistic relationship, M. smithii benefits from consuming hydrogen produced by other microbes in the gut, and the host benefits from reduced hydrogen and increased methane production, which can improve digestive efficiency and reduce discomfort from gas. This interaction exemplifies the intricate connections within the gut microbiome that contribute to the host's health and the stability of the microbial community.











Your Assigned Organism to Research: Halobacterium salinarum
1. Domain, Classification, and Ecological Roles
· Is it Bacteria or Archaea? Archaea
2. Classify the organism based on its structural and functional characteristics.
· Is the organism Gram-negative or Gram-positive (if applicable)? Not applicable to archaea; however, if stained, it generally does not retain the Gram stain, typically being categorized similarly to Gram-negative.
· Explain what color it appears after staining and what this indicates about its cell wall composition. Halobacterium salinarum lacks the typical peptidoglycan cell wall found in bacteria, which is characteristic of archaea. This indicates a unique biochemistry and evolutionary pathway, allowing it to survive in extreme saline environments where traditional bacterial cell walls would not provide sufficient protection.
3. Cellular Morphology and Environmental Interactions
· What shape is the organism (coccus, bacillus, spirillum, or other)? Rod-shaped
· Describe the shape and discuss any implications it has for the organism’s lifestyle or pathogenicity, particularly in relation to its ecological roles and interactions with other species. The rod shape of Halobacterium salinarum is advantageous for its life in high-saline environments, as it maximizes surface area for salt exchange processes necessary to maintain osmotic balance with its surroundings.
4. Motility and Ecological Mobility
· Is the organism motile? Yes
· If so, how does it move (e.g., flagella, cilia)? Halobacterium salinarum moves using flagella.
· Provide details on the type of locomotion and discuss its ecological significance, such as escaping predators, finding nutrients, or colonizing new niches. The flagella enable H. salinarum to navigate through its saline environment efficiently, which is crucial for locating optimal concentrations of salts and nutrients, thus supporting its survival and proliferation in habitats that are inhospitable to most other organisms.
5. Metabolic Functions and Ecological Niche
· Identify the type of metabolism (e.g., chemoautotroph, photoautotroph, heterotroph, etc.): Photoautotroph
· Explain how this metabolic process helps the organism fulfill its role in its niche, including its contributions to the ecosystem. Halobacterium salinarum utilizes light to drive the synthesis of ATP, a process that does not involve chlorophyll but instead uses bacteriorhodopsin, a light-driven proton pump. This adaptation allows it to thrive in extremely saline, light-rich environments such as salt flats, where it contributes to the bio-salinity balance and supports the microbial food web by producing biomass and metabolic byproducts.
6. Environmental Adaptations
· What adaptations does this organism have that allow it to thrive in its environment (e.g., ability to withstand high temperatures, acidic conditions, etc.)? Adaptations include high salt tolerance, use of bacteriorhodopsin for photosynthesis, and robust DNA repair mechanisms to cope with intense solar radiation.
· Discuss how these adaptations support its survival and role in the environment. These adaptations allow H. salinarum to not only survive but also to dominate in hyper-saline environments where few other organisms can live, thus playing a key role in maintaining the ecological balance in such extreme ecosystems.
7. Trophic Level and Energy Flow
· At which trophic level does this organism primarily operate (producer, consumer, decomposer)? Producer
· Discuss the organism's role in energy flow and nutrient cycling within its ecosystem in terms of its trophic level. As a producer, Halobacterium salinarum synthesizes its own food using light energy, contributing to the base of the food web in hyper-saline environments. It supports diverse biological communities by providing nutrients and energy to higher trophic levels.
8. Interactions and Symbiosis
· Does this organism participate in any symbiotic relationships (mutualism, commensalism, parasitism)? Mostly not significant, but can participate in mutualistic relationships with other halophiles by contributing to the salt balance that benefits all salt-tolerant species in its habitat.
· Describe the type of interaction and its importance to the ecosystem. The mutualistic interactions help maintain an ecological niche where multiple salt-loving species can coexist, each contributing to the stability and health of their extreme environment.











Your Assigned Organism to Research: Thermococcus litoralis
1. Domain, Classification, and Ecological Roles
· Is it Bacteria or Archaea? Archaea
2. Classify the organism based on its structural and functional characteristics.
· Is the organism Gram-negative or Gram-positive (if applicable)? Not applicable, as it is an archaeon, but typically does not retain Gram stain, similar to Gram-negative bacteria.
· Explain what color it appears after staining and what this indicates about its cell wall composition. Thermococcus litoralis has a unique cell wall that lacks peptidoglycan, which is typical for archaea. This structural feature allows it to withstand extreme environments, particularly high temperatures found near hydrothermal vents.
3. Cellular Morphology and Environmental Interactions
· What shape is the organism (coccus, bacillus, spirillum, or other)? Coccus (spherical)
· Describe the shape and discuss any implications it has for the organism’s lifestyle or pathogenicity, particularly in relation to its ecological roles and interactions with other species. The spherical shape of Thermococcus litoralis helps it minimize surface area relative to volume, which is beneficial in high-temperature environments for reducing moisture loss and maintaining cellular integrity.
4. Motility and Ecological Mobility
· Is the organism motile? Yes
· If so, how does it move (e.g., flagella, cilia)? Thermococcus litoralis moves using flagella.
· Provide details on the type of locomotion and discuss its ecological significance, such as escaping predators, finding nutrients, or colonizing new niches. The flagella enable Thermococcus litoralis to navigate the dynamic and extreme environment of hydrothermal vents effectively. This mobility is crucial for accessing nutrients released by geothermal activity and for avoiding harmful conditions.
5. Metabolic Functions and Ecological Niche
· Identify the type of metabolism (e.g., chemoautotroph, photoautotroph, heterotroph, etc.): Chemoautotroph
· Explain how this metabolic process helps the organism fulfill its role in its niche, including its contributions to the ecosystem. Thermococcus litoralis utilizes chemicals such as hydrogen sulfide available in hydrothermal vent environments to produce energy. This chemoautotrophic metabolism is crucial for supporting not only its own life but also the broader deep-sea ecosystems where sunlight does not penetrate, thus playing a foundational role in these unique ecological communities.
6. Environmental Adaptations
· What adaptations does this organism have that allow it to thrive in its environment (e.g., ability to withstand high temperatures, acidic conditions, etc.)? Adaptations include heat resistance, pressure tolerance, and the ability to metabolize minerals directly from the vent fluids.
· Discuss how these adaptations support its survival and role in the environment. These adaptations enable Thermococcus litoralis to thrive in hydrothermal vents, contributing to nutrient cycling and energy transfer in these isolated ecosystems. Its ability to withstand extreme conditions also makes it a key player in the study of biotechnology and astrobiology.
7. Trophic Level and Energy Flow
· At which trophic level does this organism primarily operate (producer, consumer, decomposer)? Producer
· Discuss the organism's role in energy flow and nutrient cycling within its ecosystem in terms of its trophic level. As a producer, Thermococcus litoralis is part of the base of the food web in hydrothermal vent communities. It converts inorganic molecules into organic matter that feeds other organisms, supporting complex life in this extreme environment.
8. Interactions and Symbiosis
· Does this organism participate in any symbiotic relationships (mutualism, commensalism, parasitism)? Yes, primarily mutualism.
· Describe the type of interaction and its importance to the ecosystem. Thermococcus litoralis often lives in mutualistic relationships with other vent organisms, such as tube worms, where it provides necessary nutrients through its metabolic processes. This mutualism is vital for the survival of many species adapted to live in hydrothermal vent ecosystems, demonstrating the interconnectedness of life forms in one of Earth's most extreme habitats.















Your Assigned Organism to Research: Sulfolobus acidocaldarius
1. Domain, Classification, and Ecological Roles
· Is it Bacteria or Archaea? Archaea
2. Classify the organism based on its structural and functional characteristics.
· Is the organism Gram-negative or Gram-positive (if applicable)? Not applicable, as it is an archaeon. However, it does not retain the Gram stain, typical of many archaea.
· Explain what color it appears after staining and what this indicates about its cell wall composition. Sulfolobus acidocaldarius has a unique cell wall structure that lacks peptidoglycan and instead is composed of glycoprotein and pseudopeptidoglycan, which help it endure extreme acidity and high temperatures.
3. Cellular Morphology and Environmental Interactions
· What shape is the organism (coccus, bacillus, spirillum, or other)? Lobed spheres
· Describe the shape and discuss any implications it has for the organism’s lifestyle or pathogenicity, particularly in relation to its ecological roles and interactions with other species. The irregular lobed shape of Sulfolobus acidocaldarius increases its surface area, enhancing its ability to absorb nutrients from its highly acidic environment, such as in sulfuric hot springs. This morphology is suited for life in extreme environments where efficient nutrient uptake is crucial for survival.
4. Motility and Ecological Mobility
· Is the organism motile? Yes
· If so, how does it move (e.g., flagella, cilia)? Sulfolobus acidocaldarius is motile using flagella-like structures known as archaella.
· Provide details on the type of locomotion and discuss its ecological significance, such as escaping predators, finding nutrients, or colonizing new niches. The motility allows Sulfolobus acidocaldarius to navigate through its harsh environment to locate optimal conditions for growth and reproduction, particularly around volcanic vents where it can exploit chemical gradients.
5. Metabolic Functions and Ecological Niche
· Identify the type of metabolism (e.g., chemoautotroph, photoautotroph, heterotroph, etc.): Chemoautotroph
· Explain how this metabolic process helps the organism fulfill its role in its niche, including its contributions to the ecosystem. As a chemoautotroph, Sulfolobus acidocaldarius oxidizes sulfur to sulfate, deriving energy from this process. This not only allows it to thrive in sulfur-rich volcanic areas but also contributes to sulfur cycling in these ecosystems, impacting the chemical dynamics of these habitats.
6. Environmental Adaptations
· What adaptations does this organism have that allow it to thrive in its environment (e.g., ability to withstand high temperatures, acidic conditions, etc.)? Sulfolobus acidocaldarius thrives in extremely high temperatures (up to 80°C) and acidic conditions (pH 2-3). It has heat-stable enzymes and acid-stable cellular components that allow it to perform metabolic activities under these conditions.
· Discuss how these adaptations support its survival and role in the environment. These adaptations enable Sulfolobus acidocaldarius to dominate in hot, acidic environments where few other organisms can survive, thereby playing a critical role in geochemical processes in these areas.
7. Trophic Level and Energy Flow
· At which trophic level does this organism primarily operate (producer, consumer, decomposer)? Producer
· Discuss the organism's role in energy flow and nutrient cycling within its ecosystem in terms of its trophic level. As a primary producer, Sulfolobus acidocaldarius forms the base of the food web in its extreme environments. By converting inorganic substances into organic matter, it supports other life forms adapted to these conditions, facilitating a unique ecological network.
8. Interactions and Symbiosis
· Does this organism participate in any symbiotic relationships (mutualism, commensalism, parasitism)? Mostly none significant
· Describe the type of interaction and its importance to the ecosystem. While primarily solitary in terms of direct interactions, the biochemical transformations carried out by Sulfolobus acidocaldarius have significant ecological impacts, influencing the availability of nutrients and the chemical structure of their environments, thereby indirectly supporting other organisms adapted to similar conditions.
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