
Biology 10th 

Ch 4 Cells


NOTES Updated Nov 2006
See the website for PowerPoint with diagrams, pictures, links, etc.


 “Assumptions can be dangerous, especially in science.  They usually start as the most plausible or comfortable interpretation of the available facts.  But when their truth cannot be immediately tested and their flaws are not obvious, assumptions often graduate to articles of faith, and new observations are forced to fit them.  Eventually, if the volume of troublesome information becomes unsustainable, the orthodoxy must collapse.” [Emphasis added in bold italics]

(John Mattick, PhD, professor of molecular biology at the University of Queensland and director of the Institute for Molecular Bioscience.  “The Hidden Genetic Program of Complex Organisms”, Scientific American, October 2004, p. 61.  Note that Dr. Mattick is not a biblical creationist.))
4.1 Introduction to the Cell
4.2 Parts of the Eukaryotic Cell

4.3 Multicellular Organization



Section 4.1 
Introduction to the Cell

* Living and non-living things are composed of molecules.


* Organization of these molecules into cells by DNA information is the key to life.

* Information always comes from intelligence (Designed Not Accidental).

* Law of Biogenesis = life comes only from life, not spontaneous generation.

* A cell = smallest unit of matter that can carry on all of the processes of life.


* “Nephesh” (Hebrew for soul = thinking/feeling creature) (Not used for plants)
Discovery of the Cell


* Hooke (1665) – first to use a microscope to see cork cells (“little boxes”)


* Leeuwenhoek (1673) – first to see living cells with a microscope

* Cell Theory = Three Principles


1. All living things composed of cells (one or more)



2. Cells are basic units of structure and function in organisms



3. Cells come only from cells (reproduction of existing cells)


* Trio of German scientist provided evidence for cell theory:


- Schleiden (1838) all plants made of cells



- Schwann all animals made of cells



- Virchow as a physician showed cells come only from cells.

Cell Diversity


* Size 
– frog egg (1.5mm), Giraffe leg nerve (6.5 ft), normal cells (10-50 um, .002 in)
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- Size is limited by ratio between outer surface area and inner volume.

(Volume increases with the cube of the side length) 
(Surface area increases by the square of the side length)

* So, as the cell grows, the surface area is too small to allow enough materials (water, food, waste) to pass quickly enough through the membrane for the larger inner volume of the cell to function.
* Remember cells are not really cubes or even perfect spheres.  We use cubes only as examples.

When a side of a cube equals "s", then the area of only one face is (A = s2). 
The total surface area (T.S.A.) of a cubed cell is (T.S.A. = 6 x s2).  The volume of a cubed cell is (V = s3).
The distance from the center of the cell to each wall is (Distance = s divided by 2).
** Honors class, be able to calculate T.S.A., V, and distance if given “s” for a cell.
** Note the smallest cell has the largest T.S.A. to V ratio, and the smallest distance from center to membrane.  
Shape of Cells:

* Diversity of forms reflects diversity of function.


    [Nerve (many connections), skin (flat covering), white blood cell (travel & clean)]
Internal Organization of Cells:

* Organelles = cell component that performs specific functions.
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- function like tiny organs, analogous to organs of a multicellular body.

* Cell Membrane = surrounds, contains, and protects the cell
* Nucleus = large organelle containing most of the genetic information

Eukaryotes (Eu = true) (kary = nucleus) Organisms whose cells contain a membrane-bound nucleus and other organelles.

Prokaryotes (Pro = before) Organisms without a membrane-bound nucleus (bacteria).

* These cells have genetic information, but not in a nucleus.

* Evolutionists chose the prefix “pro” because they believe these evolved before others.



Dr. Lee Spetner, internationally renowned scientist of Johns Hopkins University has written a fascinating book called, Not By Chance: Shattering the Modern Theory about Evolution, that is a must read for anyone interested in scientific challenges to neo-Darwinian theory: 

"I have shown in my book that the broad sweep of evolution cannot be based on random mutations. I have shown it on both theoretical and experimental grounds. On theoretical grounds, I have shown that the probability is just too small for random mutations to lead to a new species. On experimental grounds, I have shown that there are no known random mutations that have added any genetic information to the organism. I go through a list of the best examples of mutations offered by evolutionists and show that each of them loses genetic information rather than gains it. One of the examples that where information is lost is the one often trotted out by evolutionists nowadays in an attempt to convince the public of the truth of evolution. That is the evolution of bacterial resistance to antibiotics."

Section 4.2 Parts of the Eukaryotic Cell
Selectively Permeable Membrane = controls the ease with which substances pass.

* Membrane structure depends on the function of the cell.



- Stomach cells secrete substances for digestion.



- White blood cells detect trash and invaders.



- All membranes are made primarily of lipids and proteins

Membrane Lipids –

* Phospholipid Bilayer (Remember the fatty acid chain from biochemistry.)
* Polar, hydrophilic head orients toward the aqueous (water) solutions.
    Water is the main compound both inside and outside the cell.

* Two hydrophobic, non-polar tails oriented away from the water

Membrane Proteins –


* Peripheral Proteins = on the inside or outside surfaces
* Integral Proteins = embedded in the lipid bilayer, and some extend to one or both sides of the membrane.


Some are for channels or pores for substances to pass.

Others bind to substances and carry them across.

Fluid Mosaic Model of Cell Membranes –


* Not static (not rigid), but actually very dynamic (constantly shifting).

* Lipids and proteins float laterally in the bilayer.

Cytoplasm = region between the membrane and the nucleus


* Contains the organelles of the cell

Cytosol = gelatin-like aqueous fluid filling the cytoplasm


  = a solution containing salts, minerals, & organic compounds

Organelles
* Nucleus = computer center of the cell.  Stores DNA, synthesizes RNA and ribosomes.


- Nuclear Matrix (protein skeleton to hold shape)


- Nuclear Envelope (double membrane)


- Chromatin (fine strands of DNA and protein)


- Chromosomes (tightly coiled chromatin during cell division)


- Nucleus stores hereditary data in DNA

- RNA is copied from the DNA


- RNA travels through nuclear pores to cytosol.

- RNA in the cytosol direct protein synthesis


- Nucleolus (site where ribosomes are synthesized and assembled)

- Ribosomes then pass through pores to cytosol.

* Mitochondia = transfer energy from organic compounds to ATP

- Two membranes (smooth outer and folded inner)


- Cristae (long folds of the inner membrane to increase its surface area)

- Liver cells can have 2,500 (muscles also have many)

- Mitochondria have their own DNA, so new mitochondria arise only when existing ones grow and divide. Geneticists have supposedly traced mitochondrial DNA back to one woman.  This matches the biblical record of Eve (“the mother of all living”).
http://www.med.unc.edu/wrkunits/syllabus/yr4/gen/medhist/publish/mitochnotes.htm

* Ribosome = organizes the synthesis of proteins


- Very important in protein synthesis


- Most numerous organelles in many cells


- Not surrounded by a membrane


- Each composed of proteins and RNA


- Formed in the nucleus and transported to the cytosol


- Some remain free in the cytosol, others attach to the ER.
* Endoplasmic Reticulum (ER) = system of membranous tubules and sacs

= intercellular highway for molecule transportation in the cell

- Rough ER (prepares proteins for export)
- Smooth ER (synthesizes steroids, regulates Ca levels, breaks down toxic substances)

* Golgi apparatus = processes and packages substances produced by the cell


- system of membranes/flat sacs in a CONVEX shape in the cytosol

- works together with the ER to modify proteins for export by the cell

* Lysosome = spherical organelles containing hydrolytic enzymes

- digests molecules, old organelles, and foreign substances


- rare in plant cells

- in human development they selectively destroy tissue in the hand to separate the fingers.
Cytoskeleton = network of long protein strands in the cytosol.


Contribute to the support, movement, and division of cells

- Microfilaments = threads of protein (polymer chain of actin molecules)


(smallest strands, aid cell movement and muscle contraction)

- Microtubules = hollow tubes extending out from nucleus to membrane

(During division they bundle into spindle fibers to assist chromosomes)
Cell Propulsion: (Cilia and flagella)

- Both are made of 9 pairs of microtubules around a central pair.

Cilia = many, short hair-like organelles on surface of cells


* propel cell along, and move materials over the cell surface (lung cells)

Flagella = long and less numerous to propel cells through the environment.

* Sperm, bacteria (100,000 RPM)

PLANT CELLS: (Three additional structures)
* Cell Wall = (Not animal cells) supports and protects the cell

- long chains of cellulose (a carbohydrate) embedded in proteins

- pores in the wall let ions and molecules enter and exit

- Primary Cell Wall (just outside membrane as plant develops)


- Secondary Cell Wall (in mature plant between primary and membrane)


(tough wood that remains after other cells have died and decayed).

* Plastid = (Not animal cells) stores food or pigments; one type (chloroplasts) transfers energy from light to organic compounds.


- surrounded by two membranes and have own DNA like mitochondria

- store starch, fat, or pigments for absorbing light

- Chloroplast = a plastid enclosing a system of thylakoids (flattened sacs)


   (chlorophyll is a green pigment, yet fruit and flowers have other colors

* Vacuoles = store enzymes, waste products.


- Plants also have a large water storage vacuole.


- Toxic poisons stored in some, which deter being eaten
Section 4.3 Multicellular Organization
Protons/Neutrons/Electrons . . . Atoms . . . Molecules . . . .Organelles . . . cells
Cells = basic unit of living creatures

Tissues = groups of cells that carry out a specific function


* Epithelial – sheets of closely packed cells for surface coverings


* Others – muscle tissue, connective tissue, nervous tissue

Organs = several types of tissues interacting to perform a specific function

* Stomach – muscle, epithelial, connective, nervous tissues for digestion

Organ System = a group of organs that work together to perform a set of related task.

* Digestive System – mouth, esophagus, stomach, intestines, etc.


* Respiratory System – mouth, nose, sinuses, trachea, lungs
Body (1 Corinthians 12-13; Psalm 139)

* All of the cells, members, organs, and systems of the body were originally designed to work together in harmony for the perfect good of the body.

* Adam’s sin caused a necessary separation from God, so we now have the processes of disorder, disease, and eventual death.

Colonial Organizations (Examples:  Volvox, Portugese Man-O-War)


* Genetically identical cells living together in a connected group


* Individual cells perform specific functions benefiting the colony

* Similar characteristics to multicelled organisms are due to the same designer, not to an evolutionary development from a common ancestor.

* Created by God to illustrate His law of loving cooperation, in contrast to competition, just as is seen in ant colonies, etc.

Evolutionary “Science Fiction”:


* Note the many uses of terms in the texts, which convey uncertainty:

pp. 87-88 “may have begun to live in . . . groups”


“may have specialized”


“ fungi probably evolved from . . . . “
* Remember, no mutation has ever been found that adds any new genetic information to the DNA of a creature.  All mutations are the loss of information.  This is now a known fact to modern geneticists. Evolutionary theory was based on the false assumption that mutations could add and accumulate new DNA information that would eventually develop new kinds of creatures.  This is the single most devastating weakness in the evolutionary belief system.  
For further evidence on this issue, see Dr. John Sanford’s new book, 
GENETIC ENTROPY: THE MYSTERY OF THE GENOME.
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