BIOLOGY usmr

(Current form introduced in January 2005)

The Major Field Test in Biology contains about 150
multiple-choice questions, a number of which are
grouped in sets and based on descriptions of laboratory
and field situations, diagrams, or experimental results.
The subject matter is organized into four major areas:
cell biology; molecular biology and genetics;
organismal biology; and population biology, evolution,
and ecology. Some of the questions within each of the
major areas are designed to test examinees' analytical
skills.

The content distribution is as follows:
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Cell Biology (20 percent of the questions)
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Biochemistry and cell energetics (10 percent)
Biological compounds and macromolecules
Post-translational modification,
transmembrane insertion, sorting of proteins
Enzyme activity and regulation

ATP and energy-producing pathways

First and second laws of thermodynamics
Cell-cell communication

Cellular structure, organization, and
function (10 percent)

Organelles and other cellular components
Cytoskeleton and cell motility

Cell surfaces and membrane function
Extracellular space

Cell theory, germ theory

Distinctions among archaebacteria, eubacteria,
and eukaryotic cells

Cell growth, cell cycle, mitosis, and
cytokinesis

Molecular Biology and Genetics (21 percent of
the questions)
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Molecular genetics (15 percent)
DNA replication and mutation
Gene structure, Iintrons, and exons
Regulation of gene expression
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RNA transcription and modification
Translation of mRNA

Bacteriophages and viruses

Control of normal development; cancer
Molecular aspects of immunology
Genetic engineering

Heredity (6 percent)

Meiosis and chromosomal alterations

Modes of inheritance

Probability and pedigree analysis
Segregation, recombination, and chromosome
mapping

Polyploidy and aneuploidy

Sex determination

Non-Mendelian inheritance

Prokaryote genetics

Organismal Biology (31 percent of the questions)
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Diversity of organisms (9 percent)
Phylogenetic relationships, classification,
morphology, life histories, and general

biology of

= bacteria and archaea
= profists

= fungi

= plants

= animals

Origin of life and endosymbiont theory
Fossil record and human evolution
Systematics and molecular phylogeny
Adaptations of organisms to habitats

Animal organ systems (vertebrates and
invertebrates): comparative structure,
function, and organization (8 percent)
Digestion and nutrition

Excretion and osmoregulation

Gas exchange and ventilation
Circulatory systems

Support and movement

Nervous and endocrine systems
Integument

Immune system

Metabolic rates and energy






