Biology Study Guide

I. Cytomembrane Systems (Plasma Membrane)

a. Functions
b. Scientists that contributed to the membrane model

i. Overton (1890s)
ii. Lanneur

iii. Garter and Grendel

iv. Davson and Danielli (1935)
v. Robertson (1959)
vi. Nicholson and Singer (1972)
vii. Unwan and Henderson
c. Protein Types
i. Transport channels

ii. Enzymes

iii. Receptors

iv. Identity markers

v. Adhere

vi. Attachment to the cytoskeleton
II. Transport Across Membranes (diffusion, osmosis, etc.)

a. Why need cell membranes?

b. Bulk Transport

i. Endocytosis

1. Phagocytosis “cell eating”
2. Pinocytosis “cellular drinking”
3. Receptor-mediated endocytosis: very specific, binding of certain external molecules to very specific receptor proteins (Ex. in liver cells the uptake of cholesterol)
ii. Exocytosis (secretory proteins exit the cell when transport vesicles use it with the cell membrane, dumping contents to the outside of the cell)
1. in plants

2. in protests

3. in animals

c. Passive Transport (cell membrane is a regulator bc it is collectively permeable, water can easily move across, usually small molecules
i. Diffusion

ii. Osmosis (passive transport of water across a selectively permeable membrane)
iii. Assisted (Facilitated) Transport (carrier binds to molecules that cant go through and releases them on the other side)
iv. Solutions (cell survival depends on its ability to balance the uptake as well as the loss of water
1. hypertonic (Greater solute concentration that RBC, water wants to get out of the cell down the concentration gradient, cell may shrink and die)
2. hypotonic (Less solutes per volume than RBC, the RBC takes on water and may burst)
3. isotonic (ex, the cell volume stays the same, the uptake and loss of water into the RBC are the same (ex sea stars)
*Osmoregulation= the control of water balance* (Freshwater fish are an example)

*For plants ( In an isotonic solution plant will wilt, in hypertonic cell will be firm and turgid (healthy), in hypotonic cell will lose water and shrivel*
d. Active Transport

i. 1st degree active

1. sodium-potassium pump

ii. 2nd degree active transport

1. coupled transport

2. countertransport

III. Cell-Cell Interactions

a. Cell Junction Types

i. Gap (Communicating) Junctions

ii. Tight (Impermeable) Junctions

iii. Anchoring (Adhesive) Junctions

b. Signaling between cells

i. Process

ii. Different Types of Communication

1. gap

2. synaptic

3. paracrine

4. endocrine
iii. Different Types of Hormones

1. Local

2. Neural

iv. Hormone Receptors

1. Intracellular Hormone Receptors

2. Cell Surface Receptors

       *Basic Genetics*

        1. Chromosome: long thread like associations of genes (most visible to find during meiosis and mitosis)

          -Homolgous= pairs of chromosomes that have the same length, centromere, position, staining pattern

        2. Gene: one of many discrete units of heredity info located on chromosomes, consist of DNA

        3. Allele: alternate form of a same gene

        4. Locus: particular place along the chromosomes where a gene is located

IV. Mitosis (division of nuclear chromosomes) and Cytokinesis (division of cytoplasm)
a. Interphase (before cell division)
i. G1(cell growth and preparation), S (synthesis), G2 (synthesizing stage of proteins, shorter then G1)
b. Prophase (centrosomes replicate, and migrate to opp sides of cell, microtubes appear)
c. Metaphase (2 kinetochores, condensed sister chromatids)
d. Anaphase (single centromeres split, chromosomes pull apart)
e. Telophase and Cytokinesis (spindle fibers disappear, nuclear membrane reforms, separate daughter cells)
f. Differences in Mitotic Process between Plants and Animals

V. Early Development

a. Zygote ( Morula ( Blastula (Blastocyst in mammals) ( Gastrula
b. Developmental Fates of Three Germ Layers

i. Ectoderm

ii. Mesoderm

iii. Endoderm

c. Three Major Processes

i. Differentiation

ii. Morphogenesis

iii. Growth Control

VI. Histology

a. Four Major Types of Tissues (or Five if you’re anal about these kinds of things)

i. Epithelial

1. Simple

a. Squamous

b. Cuboidal

c. Columnar

2. Stratified

a. Squamous

b. Columnar

c. Transitional

3. Pseudo-stratified

ii. Connective

1. Types of Fibers in “Filler”

a. Collagen

b. Elastin

c. Reticulin

2. Loose

a. Fibroblasts

b. Mast cells

c. Histiocytes

d. Fat cells

e. Plasma cells

f. Pigment cells

3. Dense

a. Regular

b. Irregular

4. Three Special Types

a. Cartilage

i. Hyaline

ii. Elastic

iii. Fibrous

b. Bone

i. Matrix

ii. Haversian canals

iii. Lamellae

iv. Periostium

v. Epiphysis

vi. Medullary canal

vii. Diaphysis

viii. Compact bone

ix. Spongy bone

c. Blood (in section v)
iii. Muscle

1. Three Types

a. Skeletal

b. Smooth

c. Cardiac

2. Two Major Types

a. Type I

b. Type II

iv. Nerve

1. Three Types of Neurons

a. Sensory

b. Association

c. Motor
2. Four Major Neurotransmitters

a. Serotonin

b. Dopamine

c. Acetylocholin

d. Epinephrine

v. *Blood*

1. Plasma
a. Viscous fluid

b. Metabolites

c. Waste

d. Hormones

e. Electrolytes

f. 7% Proteins

i. albumin

ii. fibrinogen

iii. globulin

2. Blood Cells

a. Red Blood Cells (Erthrocytes)
b. Platelets (Thrombocytes)
c. White Blood Cells (Leukocytes)
i. Granulocytes

1. basophils

2. eosinophils

3. neutrophils

ii. Agranulocytes

1. monocytes

2. lymphocytes

a. B lymphocytes

b. T lymphocytes

i. Helper

ii. Inducer

iii. Cytotoxic

iv. Suppressor
