Characteristics of Living Things: Take notes for your starter next class.

Scientists are discovering new species at an exponential rate.  In the Andes a bat the size of a raspberry was recently discovered and in Singapore a nematode (small flatworm) that lives only inside the lungs of the changeable lizard was found!  Those who find a new species get to name it!  So far scientists have named and recorded 1.3 million species that have lived or are living on earth.  A Canadian scientist, Boris Worm, estimates that there are 8.7 million species on the planet.  Thus, our biological picture of our planet is not yet complete.

Bio is from the Greek word bios meaning life, and logy from the Greek word logia meaning the study of. Together, these root words become “Biology,” the discipline upon which our seventh grade science class is based.  Before scientists can study life, they must define what is alive and what is not.  Some non-living things exhibit life-like properties, such as a crystal when it grows larger, but in order for something to be considered alive, most scientists agree that it must exhibit the following eight characteristics.  1.  All living organisms are made up of one or more cells that contain cytoplasm.  Cytoplasm contains the materials each cell needs to survive (water, carbohydrates, proteins, lipids, and nucleic acids).  2.  All living organisms exhibit growth and development.  3.  All living species stay within a limited range of sizes and overall shape.  An adult human is between 3 and 8 feet and will never be shaped like an octopus.  4.  All living organisms take in energy and release energy.  To perform the cellular functions necessary to stay alive, plants must take in sunlight and use this energy to create the food they eat.  Animals evolved to use the excess food plants make for the energy their cells need.  5.  Life forms respond to both external and internal stimuli in ways that increase their chances for survival.  Birds have been seen dropping nuts that they cannot crack onto streets.  When a car rolls over the nut, the bird picks up the pieces.   6.  All species inherit traits.  These traits change as generations experience environmental pressures that favor some traits over others.  7.  All life forms reproduce and have a limited lifespan.  Cellular division creating two identical cells from one is a form of asexual reproduction.  Many life forms use sexual reproduction to create a unique life form that is a mixture of the two parents.  8.  All organisms use nucleic acids in the form of DNA or RNA to pass traits from one generation to the next.  

Evolution and Classification

Now that we have defined life, we seek to sort and categorize those organisms.  Carolus Linnaeus came up with a system that although modified by new discoveries, we still use today.  As the understanding of organisms improved, it became necessary to adjust the system of biological classification.  Two things in particular have had a large effect on biological classification.  One of these is Charles Darwin's theory of evolution.  The other is advances in technology that have enabled scientists to take a better look at organisms.   

Today, more than 200 years after Linnaeus completed his work, scientists consider many factors when classifying organisms.  Of course, they still examine the large internal and external structures as Linnaeus did, but now with the advances in technology, they also rely on other observations.  Today scientists use a database that contains all the known genetic sequences of organisms to help determine evolutionary relationships between organisms.  DNA and RNA comparisons between organisms are relied upon for more accurate classifications of organisms.  By comparing similar genes, or sequences of DNA, we can tell how similar the two species genetic codes are.  Similar sequences between species indicate close evolutionary relationships.  Scientists conclude from various studies that human DNA is about 96% similar to a chimpanzee’s DNA.  This number has changed as scientists learn more about genetics.  In fact, chimps have two more chromosomes than humans, but we still share many similar genes.  Many genes show a 99% similarity between us.  

Linnaeus’s system, modernized by scientists as technology improved, groups organisms according to basic characteristics that reflect their evolutionary relationships.  All living things are classified into eight major groups: Domain, Kingdom, Phylum, Class, Order, Family, Genus and species.  The largest and most general group is the Domain.  For example, all protists, plants, fungi, and animals belong to the Domain Eukaryota. The second largest group is the Kingdom. A Domain includes a large number of very different organisms.  However, these organisms share some important characteristics.  A species is the smallest and most specific group in the classification system.  Members of the same species share many characteristics and are similar to one another in appearance and behavior.  In addition, members of the same species can interbreed and produce viable offspring.  Viable means that the offspring are in turn able to produce offspring of their own.  Linnaeus’s system also gives each organism a unique scientific name that scientists all over the world can use and understand. The scientific name consists of both the Genus and species name.  

