 Bio 30 Board Notes
Atoms + Atoms = ELEMENTS

Element + Element = COMPOUND
*If they act as a single particle = MOLECULE
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Covalent Bond = Electrons are SHARED

Ionic Bond = Electrons are TRANSFERRED
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Ion – an atom that has an excess charge
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Hydrogen Atom

      Oxygen Atoms

Chemical Reactions
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     Ex. Cellular Respiration
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Energy Carriers   

ATP ↔ ADP                   NAD+ ↔ NADH                NADP+ ↔ NADPH 
(Photosynthesis & Cellular Respiration)
        (Cellular Respiration)


     (Photosynthesis)
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Types of Compounds
(Held together with hydrogen bonds)
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Exception: 
CO2 is NOT an 


Exception:  CO2
organic compound

Hydrogen Bonds
Beneficial & hugely popular in molecules because:

1. Easy to make and easy to break because of only having 1 electron

2. Can create 3-D molecules

3. Found in large #’s in DNA
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Organic Macromolecules

	Characteristic
	Carbohydrates
	Lipids
	Polypeptides
	Nucleic Acids

	A.K.A
	Sugars
	Fats
	Proteins
	Nucleic Acids

	Testing
	Benedict’s Solution –                blue to orange with heat = sugars

Iodine – light brown to black  = starch
	Sudan IV dies fats                                   orange which then                              separates out                                                  in an emulsion
	Buiret’s Solution –

clear to purple = peptides
	Every cell has                   nucleic acids = no test

	Easy I.D.
	Always end with –ose

Ex. Glucose, Fructose, Sucrose (Glucose & Fructose), Lactose, Glycogen, Starch
	Waxes, steroids, triglycerides
*slippery, both hydrophilic      (= loves water) and hydrophobic   (= hates water) areas
	Usually end           with –ine with               many exceptions
Ex. Hormones, antibiotics, enzymes
* Enzymes always               end in -ase
	Always end with                            -ribonucleic acid

	Function
	Stores Energy

(4 kcal/g)
	Stores Energy

(9 kcal/g)
	Cell Structure & Enzymes

(4 kcal/g)
	Genetic Information

	Elements
	C, H, O                        Always 1:2:1 ratio
	C,H,O  (less O)
	C, H, O, N
	C, H, O, N, P

	Building Blocks
	Saccharides

(most common is           glucose = C6H12O6)
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Fatty Acid and a             Carboxyl Group
	Amino Acids

	Nucleotides                       (Contains Phosphate,             5-carbon sugar &                          a nitrogen base)

	Size Order
	saccharide → disaccharide → polysaccharide → starch
	Saturated – bonds saturated with hydrogen;  ↑ bad cholesterol; solid at room temp;          animal sources

Unsaturated – still room for hydrogen bonds;  ↓ bad cholesterol; liquid at room temp;            plant sources

Trans Fats – unsaturated fats have additional hydrogen bonds added on; body CAN NOT metabolize  =  they float around causing damage forcing the body to make constant repairs
	Amino acid → dipeptide → polypeptide → Protein

Polypeptides involving more than about 100 amino acids =  PROTEIN
	DNA - Deoxyribonucleic Acid (guanine – cytosine, adenine – thymine), deoxyribose sugar & phosphate

RNA – Ribonucleic Acid (same nitrogen bases except uracil replaces thymine, ribose sugar & phosphate)

Purines (adenine & guanine) always bond with Pyrimidines (cytosine, thymine/uracil)

	Other
	Dehydration Synthesis – removing water to build    more complex sugars.

Hydrolysis –                        putting water back into the molecule to separate them.
	
	*Only 20 known amino acids

Human body CAN NOT MAKE  8 = essential amino acids = must come from diet
	


Cell – basic structural & functional unit of life
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   Only Example: Bacteria


         Examples: Fungi, Protista, Plants, Animals
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Cell Parts & Function
	Sketch
	Cell Part
	Function

	
	Vacuole
	Stores nutrients and waste products.

	
	Chloroplast
	Site where photosynthesis happens.

	
	Centrioles
	Duplicate prior to mitosis and produce the spindle apparatus during cell division.

	
	Cytoplasm
	Semi-fluid material surrounding organelles.

	
	Golgi Apparatus
	Sorts, modifies & packages vesicles for delivery to other organelles.

	
	Lysosome
	Site of digestion within the cell.

	
	Cytoskeleton
	Network of hollow tubes that provides shape                            & internal organization.

	
	Endoplasmic Reticulum
	Compartmentalizes the cytosol/cytoplasm. There are 2 types; one with ribosomes & one without.

	
	Nucleus
	The control center of the cell containing DNA (genetic information).

	
	Mitochondria
	Site where cellular respiration happens.

	
	Plasma Membrane
	The semi-fluid boundary that controls

what passes in and out of the cell.

	
	Ribosomes
	Site where proteins are made.

	
	Cell Wall
	Provides rigidity to plant cells

allowing turgor pressure to develop.


Prokaryote Only – DNA in Strand Form, Capsule

Animal Only – Lysosomes, Centrioles, Vacuole (movement)

Plant Only – Chloroplast, Cell Wall, Vacuole (storage)

Mechanisms of Transport
(c.g. = concentration gradient)


 High → Low Concentration




 Low → High Concentration


   A.K.A.  Goes Down c.g.




     A.K.A.  Goes Up c.g.



Types of Solutions





Leaf Cross Section








Leaf, Stem & Root Parts





W5 of Photosynthesis
	W5’s
	Light Reaction
	Calvin Cycle/Dark Reaction

	Who
	Water  →  ½ O2 + 2H+
NADP →  NADPH

ADP  ↔  ATP 

Photosystems & Electron Carriers
	CO2,  RuBP,  PGA, G3P
NADPH  ↔  NADP+
ATP  ↔  ADP

	What
	Light energy is absorbed & converted to chemical energy. Water is split. Oxygen escapes through stomates. Hydrogen ions (H+) stay inside the thylakoid. Electrons are used to store energy as ATP and NADPH.
	To fix carbon in order to store chemical energy as glucose.

	Where
	Thylakoid Membrane
	Stroma

	When
	Whenever sunlight, C02 and H20 are available.
	Anytime the fuel (ATP & NADPH) is available; sunlight NOT required.

	Why
	To Produce and Store Energy as ATP and NADPH
	To produce 1 molecule of glucose (C6H12O6) for every six carbon dioxide (C02)




W5 of Cellular Respiration
	W5’s
	Glycolysis
	Kreb Cycle
	Electron Transport System

	Who
	Glucose, 3 carbon molecules

ATP ↔ ADP,   CO2,   O2,

NAD+ ↔ NADH, 

Ethanol,   Lactic Acid
	Acetic Acid, CoA, CO2
NAD+ → NADH

Oxaloacetic Acid

Citric Acid

ADP → ATP
	NADH → NAD+
H+,  e-,  O2
ADP → ATP

H2O

	What
	Storing energy as ATP and NADH as glucose is converted to two 3 carbon molecules then Pyruvic Acid

With O2 - 44% efficient, goes into mitochondria making acetic acid    and CO2
Without O2 – 3.2% efficient, produces lactic acid in animals, produces ethanol in plants
	Acetic acid joins with CoA to form Acetyl CoA who then joins with Oxaloacetic Acid (releasing CoA) to form Citric Acid. Citric Acid is broken down to release CO2 and storing energy (ATP and NADH) until Oxaloacetic Acid remains.
	NADH drops off H+ and 2e- to form NAD+. The e- bounce across the inner membrane pulling H+ inside increasing the concentration. Some bond 

with O2 to form H2O while 

others go down the 

concentration gradient regenerating ATP from ADP.

	Where
	Cytosol/Cytoplasm
	Matrix of Mitochondria
	Cristae of Mitochondria

	When
	Glucose is available 

inside the cell
	When Acetic Acid is 

available as fuel
	When NADH is available as fuel and O2 is available.

	Why
	To split glucose molecules in both the absence and presence of oxygen to store released energy in a usable form (ATP and NADH)
	To completely break down the 6 carbon molecule releasing the energy, storing it in a useable form and releasing CO2
	To regenerate NAD+ for glycolysis, form H2O and regenerate ATP storing the released energy from glucose 

in a useable form.






Gregor Mendal – “Father of Genetics”

P = Parent Generation

F1 = Filial/First Generation

F2 = Filial/2nd Generation


Homozygous – identical alleles
Heterozygous – different alleles

Allele – options for a gene or trait

Gene – section of DNA that codes for a trait (protein)
Phenotype – appearance

Genotype – genetic makeup

Hybrid - carries different alleles for the same gene


Heterozygous Monohybrid Cross = 3:1 Phenotype (dom:recess)
Heterozygous Dihybrid Cross = 9:3:3:1 Phenotypes
Exceptions to the Rules:
1) Incomplete Dominance – both alleles are expressed in the phenotypes

2) Multiple Alleles – there are more than two alleles for the trait

xx = girl          xy = boy
Example: 
Baldness allele is dominant, but testosterone is needed for it to show up which results in more men being bald & females being the carries of the allele.

Examples: Hemophilia, Muscular Dystrophy, Night & Color Blindness

Affected Boys = x1y



x1 = affected chromosome
Affected Girls = x1x1
Carrier Girls = x1x

Hardy Weinberg Theory

(Allele Frequency Of A Population)

The Thought . . .

p = Dominant alleles

q = Recessive alleles
Dominant Alleles (p) + Recessive Alleles (q) = Total Alleles of Population

                                        So . . .
p  +  q  =   1

RR  +  Rr  +  rR  +  rr  =  1

So . . .

pp  +  pq  +  qp  +  qq  =  1

p2 +  2pq  +  q2  =  1

All About Mutations

Types of Mutations



The Animal Cell Cycle





Somatic Cell = autosomal chromosomes


Attractions Between Atoms = Chemical Bonds








When bonds are formed, energy is STORED.


When bonds are broken, energy is RELEASED.








Decomposition


(Breaking Down)





Synthesis


(Building Up)





6H2O   +   6CO2   →   C6H12O6   +   6O2  





C6H12O6  +  6O2  →  6H2O  +  6CO2  +  36 ATP





Reactants





Products





Reactants





Products





Law of Conservation of Mass -


In a chemical reaction, the total mass of the reactants 


will always equal the total mass of the products.


“On the street A.K.A. – What goes in must come out!”





Inorganic


( DOES NOT contain Carbon )





Organic


(Contains Carbon & usually living/recently living)








Covalent bonds form H2O molecule








Ionic bonds form between H2O molecules








Eukaryote Cell


(You carry oat)





Prokaryote Cell


(Pro carry oat)





Has membrane-enclosed organelles therefore has a nucleus for genetic information.


Most complex & larger cell 





Has DNA strands for genetic information therefore lacks a nucleus and other membrane-enclosed organelles.


Simplest & smallest cell





Organelle – a tiny organ with a specific job/function within a cell surrounded by a membrane.








DNA – Deoxyribonucleic Acid; contains genetic information for cells…the “blueprint for life”.








Active Transport


(Requires ATP Energy)





Passive Transport


(DO NOT require energy)








Endocytosis


(Entering Cell)





Exocytosis


(Exiting Cell)





Osmosis


(movement of H20 from high to low c.g.)





Diffusion


(movement from high to low c.g.)





Phagocytosis


(Solids Entering)





Pinocytosis (Liquids entering)





Hypotonic – concentration of solutes are higher inside than outside  


= water moves in & solutes move out


= cell swells





Animal cells – burst


Plant cells – increase turgor pressure





Hypertonic – 


Concentration of solutes lower inside than outside = water moving out & solutes moving in 


= cell shrinks





Ex. Too Much Fertilizer





Isotonic – 


solute concentrations are equal inside & outside of cell 


= no movement of water or solutes





Legend


 


Green = solute


Brown = inside cell


Blue = outside cell


White = cell/plasma membrane





xylem





phloem





Light Microscope Image





3-Dimensional View





2-Dimensional View





Can You Label Me?
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Law of Segregation – only one allele from each parent is passed on to the offspring.





Law of Independent Assortment – different pairs of alleles are passed to offspring independently of each other.








Law of Dominance – one gene is dominant over another





PUNNET SQUARES predict OFFSPRING








PEDIGREE CHARTS predict PARENTS








Sex Determination – x and y chromosomes are sex chromosomes; other homologous chromosomes are known as autosomes





Sex-Influenced – when genes on autosomal chromosomes (not on the x and y chromosomes) show up differently in the presence of different hormones.








Sex-Linked – a trait that is controlled by a gene found directly on the x or y chromosomes.  *Most are determined by genes found on the x chromosome








p2 +  2pq  +  q2  =  1





Use Probability & Algebra





Example showing Possible Allele   Combinations using Round (R) as        dominant allele over wrinkled (r)





Convert to Algebra





Condense/Simplify





Mutants – first individual to show the new trait.








Mutagens – factors in the environment that cause mutations (radiation, chemical, BPA, etc.)








Mutations – sudden change in the structure or amount of genetic material.








Chromosomal


(a change on the chromosome larger than just a gene) 





Non-Disjunction


(the addition or loss of an entire chromosome.)





Gene


(a change on the          gene itself)


A.K.A.                        Point Mutations


*Are Most Common





Translocation - a piece is transferred to another chromosome


Translocation/Addition - a piece is transferred to another chromosome


Inversion - a piece is rotated to reverse the genetic code


Deletion - a piece breaks off resulting in loss of genetic material


Duplication - a piece is repeated














Mitosis – somatic/autosomal (a.k.a “normal”) cell division








Meiosis – sex/gamete/germ (a.k.a “sex”) cell division.








Diploid – 2 sets of chromosomes (2n)








Haploid – 1 set of chromosomes (n)








Interphase – G1 + S + G2
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