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UNRAVELING LIFE'S BLUEPRINT: UNDERSTANDING
BIOCHEMICAL EVIDENCE FOR EVOLUTION LAB 28
ANSWERS

In the study of biology, few concepts are as profoundly supported
as the theory of evolution. While fossil records and comparative
anatomy offer compelling stories of change over time, the most
intimate and undeniable proof lies within the molecules that
compose every living thing. This is where the "Biochemical
Evidence For Evolution Lab 28" comes into play—a classic
educational exercise designed to make students think like
molecular biologists. For many, finding the Biochemical
Evidence For Evolution Lab 28 Answers is not about
cheating; it is about verifying their understanding of how DNA,
proteins, and enzymes serve as molecular clocks. This article
provides a comprehensive overview of the lab's objectives, the
methodologies used, and the reasoning behind the answers,
ensuring that you grasp the deep connections that link all life on
Earth.

To fully appreciate the lab, we must first understand what
biochemical evidence actually represents. Every organism carries

a genetic code written in DNA. This code is transcribed into RNA
and then translated into proteins. By comparing the sequences of
specific genes or proteins (like cytochrome ¢ or hemoglobin)
across different species, scientists can quantify how closely
related those species are. The more similar the sequences, the
more recent their common ancestor. The "Lab 28" scenario
typically involves analyzing data from amino acid sequences or
DNA base pairs to construct a phylogenetic tree or answer
specific evolutionary questions. This article will guide you through
the core concepts, typical data analysis steps, and the logical
flow that leads to the correct conclusions.

WHAT IS BIOCHEMICAL EVIDENCE FOR EVOLUTION?

Before diving into the specifics of Lab 28, it is crucial to define
the term. Biochemical evidence for evolution refers to the
similarities in molecular structures—primarily DNA, RNA, and
proteins—among different organisms. This evidence is considered
the most powerful because it is objective and quantifiable. Unlike
bone shapes or wing structures, molecular sequences are digital:
they can be counted, compared, and statistically analyzed.

Key examples include:

* Universal genetic code: Almost all organisms use the
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same codon table to translate DNA into proteins.

 Homologous proteins: Proteins like cytochrome ¢
(involved in cellular respiration) are found in everything
from bacteria to humans, with sequence similarity
reflecting evolutionary relationships.

e DNA hybridization: The degree to which DNA strands
from two species bind together indicates genetic similarity.

* Pseudogenes and vestigial DNA: Non-functional DNA
sequences shared between species point to common
ancestry.

In a typical high school or college lab (often numbered 28 in
popular lab manuals like those from Prentice Hall or BIOZONE),
students are given a set of amino acid sequences for a particular
protein—often cytochrome c—from several species. Their task is
to count the differences, create a table of dissimilarities, and use
that data to build a cladogram or answer questions about
evolutionary relationships.

STRUCTURE OF LAB 28: TYPICAL DATA AND
QUESTIONS

While the specific "Lab 28" may vary between publishers, the
core structure is consistent. Most versions present a table of
amino acid sequences for a protein (e.g., cytochrome c) from 5 to
10 species, including humans. The sequences are usually given
as one-letter amino acid codes. The primary tasks include:

1. Counting the number of amino acid differences between
each pair of species.

2. Creating a similarity/dissimilarity matrix.

3. Using the matrix to propose a phylogenetic tree
(cladogram).

4. Answering analytical questions about which species are
most closely related, which are most distant, and how the
data supports the theory of common descent.

Example Data Scenario: Suppose the species are: Human,
Monkey, Dog, Bird, Frog, and Fish. The sequences will show that
human and monkey have the fewest differences (maybe 1), while
human and fish have many (maybe 20+). Lab 28 answers would
then confirm that monkeys are our closest relatives among these
organisms, followed by dogs, birds, frogs, and finally fish.
However, the real educational value lies in understanding why
that pattern emerges.

Interpreting the Amino Acid
Sequence Table

A key skill in Lab 28 is reading and comparing the one-letter
codes. For example, if a position in the human sequence has "G"
(glycine) and the same position in the monkey also has "G", that
counts as a match. A difference (e.g., "A" vs "V") counts as a
change. Students are taught to look for the total number of
differences as a proxy for evolutionary distance. The
Biochemical Evidence For Evolution Lab 28 Answers often
involve correctly tallying these differences. One common trick is
to note that the sequences are aligned, so you compare position
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by position, not overall length. Some lab versions introduce a
more sophisticated concept: some amino acid substitutions are
chemically similar (conservative) while others are not, but for
simplicity, most labs treat all differences equally.

COMMON QUESTIONS AND THEIR ANSWERS IN LAB 28

To help you understand the reasoning, here are typical questions
that appear in Lab 28, along with the logic behind the correct
answers. Remember, the exact numbers will depend on your
specific dataset, but the principles are universal.

Question 1: Which two
species show the greatest
similarity in their
cytochrome c sequences?

Answer: Usually humans and chimpanzees (or monkeys,
depending on the dataset). The answer is based on the lowest
number of differences. For example, if human vs. monkey shows
1 difference and human vs. dog shows 10, then human and
monkey are most similar.

Why this is important: High similarity indicates a recent common
ancestor. It demonstrates that biochemical evidence aligns with
anatomical evidence—primates are closely related.

Question 2: Which species
IS the most distantly
related to humans?

Answer: Typically the fish or a bacterium (if included). The
number of differences will be highest for these species. For
instance, human vs. fish might show 30 differences out of 104
amino acids, while human vs. frog shows 18. So fish is the most
distant.

Reasoning: The more time since divergence, the more mutations
accumulate. Organisms like fish diverged from the human lineage
hundreds of millions of years ago.

Question 3: Using your
difference matrix, draw a
phylogenetic tree showing
the evolutionary



relationships among the
species.

Answer: The tree should place the two most similar species
(human and monkey) on a branch together, then connect that
branch to the next most similar (like dog), and so on. The most
distant (fish) is on the longest branch at the base.

How to derive it: The lab often uses a "distance matrix" to infer
branching order. The smallest number indicates the first branch
to separate in the tree. For example, if the differences between
human-monkey and dog-bird are both low, but human-monkey is
lower, they form one clade, and dog-bird forms another.

Question 4: Explain how
biochemical evidence
supports the theory of
evolution.

Answer: Biochemical evidence shows that all organisms share a
common genetic code and homologous proteins. The degree of
similarity in sequences corresponds to the established
evolutionary relationships based on fossils and anatomy. This

consistency across multiple lines of evidence (morphology,
genetics, biochemistry) strongly supports common descent.
Additionally, the fact that we can "count" differences and build
predictable trees indicates that evolution is not random but
follows a branching pattern over time.

WHY LAB 28 MATTERS: BEYOND JUST ANSWERS

It is tempting to search for a quick list of Biochemical Evidence
For Evolution Lab 28 Answers to complete an assignment.
However, the true objective of this lab is to develop critical
thinking skills. Students learn to collect data, calculate distances,
and visualize evolutionary history. Moreover, the repeated
pattern—that sequence similarity exactly mirrors relationships we
already know—is a powerful demonstration that evolution is not
just a story but a testable scientific theory.

The lab also introduces an essential tool: bioinformatics. While
Lab 28 might use printed sequences, modern biology uses
computer algorithms to compare entire genomes. The same
principle applies: search for homology, align sequences, and build
trees. Understanding the manual process in Lab 28 builds a
foundation for appreciating more advanced computational
methods like BLAST (Basic Local Alignment Search Tool) and
maximum likelihood phylogenetics.

Potential Pitfalls in Finding
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the Answers

Many online sources provide pre-filled Lab 28 data tables, but be
cautious. Different publishers use different species sets. For
instance, some lab versions include a horse, a turtle, a kangaroo,
or even a yeast. If you copy an answer without checking your
specific sequences, you might get a wrong tree. The correct
approach is to:

e Carefully copy the sequence data from your lab manual.

e Count differences accurately (be methodical, use a grid).

e Draw your own tree based on your counts.

e Then compare with known evolutionary relationships to
verify logic.

Always apply the principle of parsimony: the tree that requires
the fewest evolutionary changes is considered the most likely.
This is the same logic used by professional phylogeneticists.

EXPANDING THE CONCEPT: OTHER FORMS OF
BIOCHEMICAL EVIDENCE

Cytochrome c is just one example. Lab 28 sometimes uses other
proteins like hemoglobin, myoglobin, or even ribosomal RNA
sequences. The same logic applies. In more advanced versions,
students analyze DNA sequences (e.g., mitochondrial DNA)
instead of amino acids.

Another classic biochemical evidence is the presence of
pseudogenes. These are genes that have lost function due to

mutations (e.g., the human gene for vitamin C synthesis, which is
broken but still present because our ancestors had it). Lab 28
might include questions about pseudogenes, asking why they are
considered evidence for evolution. The answer: they are
molecular fossils.

Connecting Lab 28 to Real-
World Research

The techniques practiced in Lab 28 are used daily by scientists
studying everything from the origin of SARS-CoV-2 to the
migration of ancient humans. For instance, phylogenetic analysis
of virus genomes helps track mutations and predict how the virus
spreads. By learning to interpret sequence differences, you are
learning the language of modern biology.

CONCLUSION

In summary, the Biochemical Evidence For Evolution Lab 28
Answers are not merely a set of numbers to plug into a report.
They represent a fundamental lesson: all life is related at the
molecular level. By comparing protein sequences, students
directly observe the patterns that Charles Darwin could only
dream of. Whether you are a student looking for clarity or an
educator seeking to reinforce the concepts, remember that the
power of this lab lies in the story it tells—a story written in the
language of amino acids and nucleotides. Use the data, follow the
logic, and you will see that the answer to Lab 28 is always the



same: evolution is supported by an overwhelming and consistent version of Lab 28 with confidence. The answers are not hidden;
body of biochemical evidence. they are embedded in the sequences. Count them, compare

Now that you understand the principles, you can approach any them. and let the molecules tell their tale.
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