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Diversity of Life SB

The variation of organisms within a species increases the likelihood that at least some members of the specieswill survive under changed environmental 2d
conditions, and a great diversity of species increases the chance that at least some living things will survivein the face of large changesin the environment. 2e

The degree of kinship between organisms or species can be estimated from the similarity of their DNA sequences, which often closely matches their 3b
based on anatomical similarities.

Her edity SB
Some new gene combinations make little difference, some can produce organisms with new and perhaps enhanced capabilities, and some can be deleterious. 2e

The sorting and recombination of genesin sexual reproduction resultsin a great variety of possible gene combinations from the offspring of any two parents.

Theinformation passed from parents to offspring is coded in DNA molecules. 2a
Genes are segments of DNA molecules. Inserting, deleting, or substituting DNA segments can alter genes. An altered gene may be passed on to every cell 2e

that develops fromit. The resulting features may help, harm, or have little or no effect on the offspring's success in its environment.

Gene mutations can be caused by such things as radiation and chemicals. When they occur in sex cells, the mutations can be passed on to offspring; if they 2e
occur in other cells, they can be passed on to descendant cells only. The experiences an organism has during its lifetime can affect its offspring only if the genes

in its own sex cells are changed by the experience.

The many body cellsin an individual can be very different from one another, even though they are all descended from a single cell and thus have essentially 2e
identical genetic instructions. Different parts of the instructions are used in different types of cells, influenced by the cell's environment and past history.

Cdls SB
Every cell is covered by a membrane that controls what can enter and leave the cell. In all but quite primitive cells, acomplex network of proteins provides

organization and shape and, for animal cells, movement.

Within every cell are specialized parts for the transport of materials, energy transfer, protein building, waste disposal, information feedback, and even movement. la
In addition, most cellsin multicellular organisms perform some special functions that others do not.

The work of the cell is carried out by the many different types of molecules it assembles, mostly proteins. Protein molecules are long, usually folded chains made 1c
from 20 different kinds of amino-acid molecules. The function of each protein molecule depends on its specific sequence of amino acids and the shape the chain

takes is a consequence of attractions between the chain's parts.

The genetic information encoded in DNA molecules provides instructions for assembling protein molecules. The code used is virtually the same for al life forms. 2a
Before acell divides, the instructions are duplicated so that each of the two new cells gets all the necessary information for carrying on. 2b
Complex interactions among the different kinds of moleculesin the cell cause distinct cycles of activities, such as growth and division. Cell behavior can also be 1b
affected by molecules from other parts of the organism or even other organisms.

Gene mutation in a cell can result in uncontrolled cell division, called cancer. Exposure of cellsto certain chemicals and radiation increases mutations and thus 2e

increases the chance of cancer.
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Cells (cont) SB
Most cells function best within anarrow range of temperature and acidity. At very low temperatures, reaction rates are too slow. High temperatures and/or la
extremes of acidity can irreversibly change the structure of most protein molecules. Even small changesin acidity can alter the molecules and how they interact.

Both single cells and multicellular organisms have molecules that help to keep the cell's acidity within a narrow range.

A living cell is composed of a small number of chemical elements mainly carbon, hydrogen, nitrogen, oxygen, phosphorous, and sulfur. Carbon atoms can easily 1c
bond to several other carbon atoms in chains and rings to form large and complex molecules.

Interdependence of Life SB
Ecosystems can be reasonably stable over hundreds or thousands of years. As any population of organisms grows, it is held in check by one or more 4a
environmental factors: depletion of food or nesting sites, increased |oss to increased numbers of predators, or parasites. If a disaster such asflood or fire occurs, 4c
the damaged ecosystem is likely to recover in stages that eventually result in a system similar to the original one.

Like many complex systems, ecosystems tend to have cyclic fluctuations around a state of rough equilibrium. In the long run, however, ecosystems always 4c
change when climate changes or when one or more new species appear as a result of migration or local evolution.

Human beings are part of the earth's ecosystems. Human activities can, deliberately or inadvertently, alter the equilibrium in ecosystems. 4d
Flow of Matter and Energy SB
At times, environmental conditions are such that plants and marine organisms grow faster than decomposers can recycle them back to the environment. Layers

of energy-rich organic material have been gradually turned into great coal beds and oil pools by the pressure of the overlying earth. By burning these fossil

fuels, people are passing most of the stored energy back into the environment as heat and releasing large amounts of carbon dioxide.

The amount of life any environment can support is limited by the available energy, water, oxygen, and minerals, and by the ability of ecosystemsto recycle the 4ab
residue of dead organic materials. Human activities and technology can change the flow and reduce the fertility of the land.

The chemical elements that make up the molecules of living things pass through food webs and are combined and recombined in different ways. At each link in a 4ab
food web, some energy is stored in newly made structures but much is dissipated into the environment as heat. Continual input of energy from sunlight keeps

the process going.

Evolution of Life SB
The basic idea of biological evolution is that the earth's present-day species developed from earlier, distinctly different species. 5b
Molecular evidence substantiates the anatomical evidence for evolution and provides additional detail about the sequence in which various lines of descent 5b
branched off from one another.

Natural selection provides the following mechanism for evolution: Some variation in heritable characteristics exists within every species, some of these 4efg

characteristics give individuals an advantage over othersin surviving and reproducing, and the advantaged offspring, in turn, are more likely than othersto
survive and reproduce. The proportion of individuals that have advantageous characteristics will increase.
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Evolution of Life (cont) SB

Heritable characteristics can be observed at molecular and whole-organism levels-in structure, chemistry, or behavior. These characteristics strongly influence 5b

what capabilities an organism will have and how it will react, and therefore influence how likely it isto survive and reproduce.

New heritable characteristics can result from new combinations of existing genes or from mutations of genesin reproductive cells. Changes in other cells of an 2e

organism cannot be passed on to the next generation. 5b

Natural selection leads to organisms that are well suited for survival in particular environments. Chance aone can result in the persistence of some heritable 4ef

characteristics having no survival or reproductive advantage or disadvantage for the organism. When an environment changes, the survival value of some

inherited characteristics may change.

The theory of natural selection provides a scientific explanation for the history of life on earth as depicted in the fossil record and in the similarities evident 5bc
within the diversity of existing organisms.

Life on earth is thought to have begun as simple, one-celled organisms about 4 billion years ago. During the first 2 billion years, only single-cell microorganisms 5b

existed, but once cells with nuclei developed about a billion years ago, increasingly complex multicellular organisms evolved.

Evolution builds on what already exists, so the more variety thereis, the more there can be in the future. But evolution does not necessitate long-term progress 5bd

in some set direction. Evolutionary changes appear to be like the growth of a bush: Some branches survive from the beginning with little or no change, many die
out altogether, and others branch repeatedly, sometimes giving rise to more complex organisms.
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