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Biochemical Evidence for Evolution Lab 28 Answers: A Comprehensive
Guide

Evolution is the cornerstone of modern biology, yet its proof can sometimes feel abstract. Biochemical evidence—
molecular fingerprints that reveal the shared ancestry of life—provides concrete, quantifiable data that supports
evolutionary theory. In many undergraduate courses, Lab 28 is a pivotal assignment that asks students to analyze
and interpret biochemical data, drawing connections to evolutionary principles. Whether you're a student preparing
for the exam, a professor looking for reference answers, or a curious learner, this article offers a deep dive into the
key concepts, typical questions, and model answers that will help you master Lab 28.

1.The Role of Biochemistry in Demonstrating Evolution

1.1 Molecular Homology and Shared Genes

One of the most compelling biochemical demonstrations of evolution is the presence of homologous proteins
across diverse species. By comparing amino acid sequences of enzymes such as ribosomal RNA, cytochrome c,
and DNA polymerase, scientists can infer common ancestry. Sequence alignment tools (BLAST, ClustalW) reveal
conserved motifs that have survived millions of years of divergence.

1.2 Comparative Metabolic Pathways

Metabolic pathways often exhibit striking similarities across kingdoms. For instance, the glycolytic pathway is nearly
universal, indicating a shared metabolic heritage. Lab 28 typically involves measuring enzyme activity or metabolite
concentrations, allowing students to see how biochemical pathways reflect evolutionary relationships.

1.3 Protein Structure and Function Conservation

Three dimensional protein structures, determined by X ray crystallography or NMR, provide another layer of
evidence. Structural similarities, such as the Rossmann fold in NAD binding proteins, underscore the functional
constraints that preserve evolutionary relationships even when primary sequences diverge.

2. Decoding Lab 28: What the Assignment Usually Covers

2.1 Typical Lab Objectives

1. Quantify the activity of a target enzyme under varying conditions.

2. Compare the kinetic parameters (Km, Vmax) between two or more species.
3. Interpret the biochemical data in the context of evolutionary theory.

4. Write a concise, well structured lab report.

2.2 Common Experimental Techniques

e Spectrophotometry to monitor product formation.

« Enzyme kinetics assays to derive Michaelis Menten parameters.
* Gel electrophoresis for protein purification.

e Mass spectrometry to confirm protein identity.

2.3 Typical Data Sets



Lab 28 often provides a data table that includes absorbance readings at different substrate concentrations,
temperature points, or pH levels. Students must plot the data, fit it to the appropriate kinetic model, and draw
evolutionary conclusions.

3. Common Questions in Lab 28 and How to Approach Them

3.1“How does the enzyme activity differ between species X and Y, and what does this suggest
about their evolutionary relationship?”

Start by calculating the kinetic parameters for each species. Then, compare the values. A lower Km indicates
higher affinity, which might reflect adaptation to a specific environment. Discuss whether the differences align with
known phylogenetic relationships.

3.2"Explain the significance of the temperature optimum for the enzyme in the context of
evolutionary adaptation.”

Relate the optimum temperature to the natural habitat of each species. For thermophilic organisms, a higher
optimum suggests evolutionary pressure to maintain activity at elevated temperatures. Contrast this with mesophilic
species to highlight evolutionary divergence.

3.3“Why do the activity curves show a sigmoidal shape for one species but a hyperbolic shape

for another?”

A sigmoidal curve indicates cooperative binding, often seen in multimeric enzymes. Discuss how cooperative
behavior might have evolved to fine tune metabolic control in complex organisms versus simpler organisms that rely
on non cooperative enzymes.

3.4"Interpret the pH dependence of enzyme activity and its evolutionary implications.”

Plot activity versus pH and identify the optimum pH. Compare this with the physiological pH of each organism’'s
environment. Explain how pH adaptation reflects evolutionary pressures and ecological niches.

4. Sample Answers for Lab 28: A Step by Step Walkthrough

4.1 Sample Question: “Determine the kinetic parameters of lactate dehydrogenase (LDH) from
rabbit muscle and human blood plasma. What evolutionary insights can you derive?”

Answer Outline:

Data Processing — Convert absorbance readings to concentration using the Beer—Lambert law.
Plotting — Generate a Lineweaver—Burk plot (1/V vs. 1/[S]) for each species.
Parameter Extraction — Determine Vmax and Km from the intercepts.
Comparison — Note that rabbit LDH has a lower Km (higher affinity) than human LDH.

5. Interpretation — Discuss how the rabbit's more active metabolism (e.g., higher muscle activity) might have
selected for a higher affinity enzyme.

6. Evolutionary Context — Conclude that these kinetic differences reflect divergent selective pressures within
the mammalian lineage, supporting the concept of adaptive evolution.
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4.2 Sample Question: “Explain why the enzyme from the extremophile organism shows a broader
temperature optimum.”

Answer Outline:

1. Observation — The enzyme retains activity from 50°C to 90°C.
2. Structural Considerations — Discuss increased ionic bonds and hydrophobic core packing that stabilize the



protein.

3. Ecological Relevance — Link the thermal tolerance to the organism’s habitat (e.g., hot springs).

4. Evolutionary Implication — Highlight how protein stability adaptations are a direct outcome of environmental
pressures, reinforcing the adaptive nature of evolution.

4.3 Sample Question: “Why does the enzyme activity curve for species A appear sigmoidal while
species B follows Michaelis—Menten kinetics?”

Answer Outline:

1. Data Description — Species A shows cooperative binding (Hill coefficient >1).

2. Biological Significance — Cooperative enzymes often regulate metabolic flux in response to substrate levels.

3. Evolutionary Perspective — Species A may inhabit environments where rapid metabolic adjustments confer a
selective advantage.

4. Contrast with Species B — Species B’s non cooperative enzyme indicates a different metabolic strategy.

5. Crafting a Polished Lab Report

5.1 Structure of the Report

 Title — Concise and descriptive.

e Abstract — Brief summary of objectives, methods, results, and conclusions.
Introduction — Contextualize the experiment within evolutionary biology.
Materials & Methods — Detail experimental steps for reproducibility.

¢ Results — Present data with appropriate tables and figures.

« Discussion — Interpret the findings and link to evolutionary theory.

e Conclusion — Summarize key insights and future directions.

« References — Cite all sources following the required style guide.

5.2 Writing Tips

Use passive voice sparingly; active voice enhances clarity.
Define all abbreviations at first use.

Maintain a logical flow from hypothesis to conclusion.

Support statements with quantitative data and literature.

5. Proofread for grammar, punctuation, and formatting consistency.
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6. Troubleshooting Common Lab 28 Pitfalls

6.1 Inaccurate Absorbance Measurements

Ensure the cuvettes are clean and the instrument is calibrated. Use a blank to zero the baseline and correct for any
background absorbance.

6.2 Enzyme Instability

Store enzymes at the recommended temperature and avoid repeated freeze thaw cycles. Add stabilizers (e.g.,
glycerol) if necessary.

6.3 Data Misinterpretation

Double check unit conversions and the assumptions of the kinetic model. Remember that the Lineweaver—Burk plot
can amplify errors; consider using nonlinear regression as an alternative.

7. Further Reading and Resources



e “Molecular Evolution” by Masatoshi Nei — A foundational text on genetic and biochemical evidence for
evolution.

« NCBI BLAST — Online tool for sequence alignment and homology searches.

¢ Protein Data Bank (PDB) — Repository of 3D protein structures for comparative analysis.

« Biochemistry Textbooks — For in depth understanding of enzyme kinetics and structure.

Conclusion

Biochemical evidence for evolution is not merely a theoretical abstraction; it manifests in measurable, reproducible
data that links molecular biology to the grand narrative of life"s diversity. Lab 28 serves as an excellent platform for
students to engage with this evidence directly, translating raw data into evolutionary insights. By mastering the
experimental techniques, data analysis, and interpretive skills outlined above, you'll be well equipped to tackle Lab
28 and any future assignments that probe the biochemical foundations of evolution.

Remember, the true power of biochemical evidence lies in its ability to connect the microscopic details of proteins
and enzymes to the macroscopic story of life’s branching tree. Keep exploring, questioning, and integrating data,
and you'll uncover the evolutionary secrets encoded in every molecule.
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