BIOS 1063 Chapter 1 Introduction

Biology is the study of life.  
The scope of Biology ranges from the molecular level to the global level.

I. The study of life has many levels starting with the smallest and working up to the largest: 

A. The smallest level begins with Molecules-there are 4 major molecules that make up cells; proteins, carbohydrates, lipids (fats), and nucleic acids

B.  Cells are the smallest unit of life.  There are life forms that are made up of single cells, such as bacteria, and many protists.  

C. Tissues are the next level of life.  In multicellular organisms, cells form tissues such as muscle tissue, nervous tissue.

D. Organs are made when 2 or more tissues unite to form a specific function.
E. Organs form Organ Systems.  Organ systems consist of the digestive system, cardiovascular system, immune system, nervous system etc.  
F. Organ systems form the Organism
G. Population:  all organisms of the same species in the same location at the same time.  For instance all the students on the UNO campus form a population.  All the squirrels on the UNO campus form another population.

H. Community:  all the various populations in a specific area at the same time.  All the populations of life on the UNO campus, birds, humans, squirrels, insects, grass, trees etc., all come together to make up the UNO community.

I. Ecosystem:  the community of populations plus non-living factors such as air, water, soil.  The UNO community also includes non-living factors such as the soil, air, water, rocks, climate.  The living and non-living factors in a specific location make up an ecosystem.  

J. Biosphere:  The biosphere is not the the glass-enclosed dome in Arizona but refers to all life on the planet.  The area of our planet from the uppermost regions of our atmosphere, to the deepest parts of our oceans that can sustain life.  Bio-means life and sphere refers to the planet.  The area of our planet that supports life. 

II.  Cells and their DNA

A. There are two main types of cells that make up life-prokaryotes and eukaryotes.  Prokaryotic cells are smaller and less complex than eukaryotic cells.  Prokaryotes include Bacteria  and Archaea.  Archaea are extremeophiles.  They are like extreme athletes.  These prokaryotes live in areas where you might think nothing could survive, but archaea do.  They are found in the very hot geysers of Yellowstone National Park, they are found growing in caves 2000 feet below the surface, they are found around the deep thermal vents of the ocean.  Eukaryotes include protists, fungi, plants and animals.  

All cells (prokaryotes and eukaryotes) have DNA with same four letters of the A, T, C, and G.

III.  Life in its Diverse Forms:

Biologists try to organize living organisms.  We have classified 1.7 million species thus far.  Taxonomy is the process of classifying the diversity of life.

There are 3 Domains at the top level of organization.  

1. Bacteria-prokaryotes

2.  Archaea-prokaryotes

3. Eukarya = eukaryotes

Under the Domain Eukarya, there are 4 Kingdoms

1. Kingdom Protista

2.  Kingdom Fungi

3. Kingdom Plants

4. Kingdom Animals

Humans are classified as follows:

Kingdom:  Animals—yes, we are animals; this means we ingest food to make energy 

Phylum-Chordates-this means we form a backbone

Class-Mammals-this means we have mammary glands and hair

Order-Primates-this means we have the ability to climb trees

Family-Hominids-this means we walk erect

Genus-Homo-this means large brain, tool use

Species- sapiens-this means wise.

Scientific names include both the Genus and species names.  The Genus name is always capitalized and the species name always lower case.  Homo sapiens.  In actuality humans are classified as Homo sapiens sapiens.  If you wonder why we have 2 sapiens in our classification, this is to separate us from other hominid species, such as the Neanderthals.  They are classified as Homo sapiens neanderthalensis.  Since Neanderthals are extinct, we generally use only Homo sapiens for humans.  

IV.  Evolution:  Biology's Unifying Theme

I’m not sure why the word evolution is so scary to many people.  Evolution is just genetic change over time.  We see evolution occurring today in the antibiotic resistant strains of bacteria and pesticide resistant insects.  Evolution is easy to see in organisms that reproduce rapidly such as bacteria, and insects.  
There is genetic variation between individuals, not just humans.  There is genetic variation in all life.  

Evolution: genetic change over time

The mechanism of evolution is Natural Selection.  Nature selects those individuals whose genetic makeup increases their survival and reproductive success in the  environment. This results in adaptive evolution.

Insects such as beetles have different coloration.  Those insects that have the coloration(genetic makeup) that allows them to blend with their environment, are less likely to be preyed on.  Those insects will reproduce generating more insects with the camouflage coloration.  

There are some humans who are naturally immune to the HIV virus.  We found these humans because they are prostitutes who cater to HIV infected individuals, yet they are not infected with HIV.  When scientists studied these individuals, it was found that they are missing a protein on their immune cells, which the HIV virus uses to enter the human cells.  Now suppose there was no modern medicine, no treatment, what do you think would happen to the human population?

Only those individuals that had natural HIV immunity would survive and reproduce to generate a population of humans that had natural immunity.  

Believing in evolution does not mean you cannot believe in God.  Many scientists believe in evolution and God.

B.  Artificial Selection: Humans select crops and animals to breed, i.e. dogs.  This is artificial selection.  Nature does not select, humans select which breeds to cross.  Our food has been artificially selected for centuries.  Wheat is a product of 22 different species.  Broccoli, Brussel sprouts, and cauliflower are produced from the wild mustard plant.  

V. The Process of Science.

The five parts of the Scientific Method:

Observation

Hypothesis

Test or Experiment

Conclusion

Publication

VI.  Theories in Science:  A theory in science is made only when there is substantial evidence that supports it.  For instance you have all heard of the Atomic theory, and  the theory of gravity  Theories are facts to scientists, unlike philosophical theories.

Only 5 Theories in Biology

1. Gene Theory-all life composed of genes made of DNA

2. Cell Theory-smallest unit of life is the cell

3. Theory of Evolution-genetic change over time

4. Biogenesis-life comes from life

5.  Germ-disease is caused by microorganisms

