CHAPTER 4 

CELLULAR PROCESSES  
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4A  CELLULAR ENERGY: stored, used, but never reused

AUTOTROPHS: organisms that make their own food; The two types use 


1. PHOTOSYNTHESIS

2. CHEMOSYNTHESIS: uses inorganic compounds to make their food

HETEROTROPHS: depend on other organisms for their food; eats others

PHOTOSYNTHESIS: process where carbon dioxide and water ​ (reactants) form glucose and oxygen (products); much of the detail of this process was discovered by Dr Melvin Calvin; Nobel Prize 1961



(reactants)
CO2 + H2O + light     ---->     C6H12O6 + O2       (products)
ATP- ADENOSINE TRIPHOSPHATE: 


1. unit of cellular energy


2. energy is stored in the unstable bonds between the 3 phosphates


3. ATP ---> ADP + P + energy


4. ADP: adenosine diphosphate


5. P: phosphate

CHLOROPHYLL a: (C55H72O5N4Mg) 


1. green colored pigment that captures the sunlight for photosynthesis


2. It has a head with a magnesium atom in the center and  a tail


3. chlorophyll b, c, d, xanthophylls (yellow), carotenes  (orange) absorb other wavelengths of light & pass the energy to chlorophyll a

STEPS OF PHOTOSYNTHESIS:


LIGHT PHASE (PHOTO PHASE): requires light or the phase shuts down



1. chlorophyll absorbs light energy



2. PHOTOLYSIS: breaks a water molecule into hydrogen and oxygen



3. oxygen is released



4. hydrogen & electrons are bonded to a carrier molecule



5. energy is added to form an ATP molecule


DARK PHASE (synthetic phase): does not require light, but must have hydrogen & electrons from the light 

phase or it shuts down



6. carbon dioxide is fixed to RuDP which splits into 2 PGA



7. PGA is converted into PGAL



8. water is given off



9. PGAL is converted to glucose

CELLULAR RESPIRATION : breakdown of food source & release of ATP energy

AEROBIC CELLULAR RESPIRATION: requires oxygen; is almost an opposite of photosynthesis       






C6H12O6   +   O2     ---->    CO2   +   H2O    +  ATP

STEPS OF AEROBIC CELLULAR RESPIRATION: steps produce 36 ATP total from 1 glucose molecule

1. GLYCOLYSIS: split 1 glucose into 2 pyruvic acid & net 2 ATPs  (cytoplasm)


2. CITRIC ACID CYCLE (KREBS CYCLE): runs pyruvic acid through several steps to produce 2 ATPs in 

the mitochondria and bond hydrogen & electrons to carriers while releasing carbon dioxide

3. HYDROGEN & ELECTRON TRANSPORT SYSTEM: hydrogen & electrons release energy (32 ATPs) 
as they pass through the transport system in the mitochondria. The hydrogen bonds with oxygen to form water

ANAEROBIC CELLULAR RESPIRATION (cellular fermentation): respiration without oxygen; 2 kinds:


1. ALCOHOLIC FERMENTATION: (2 ATPs) used by bacteria to make liquors and yeasts to make bread


2. LACTIC ACID FERMENTATION: (2 ATPs) used by bacteria to make yogurt and cottage cheese. Used 

by animals when they run low on oxygen

4B  CELLULAR METABOLISM AND PROTEIN SYNTHESIS
4 DNA BASES: the letters of DNA language


1. adenine




2. THYMINE 


3. guanine




4. cytosine

4 RNA BASES: the letters of RNA language


1. adenine




2. URACIL


3. guanine




4. cytosine

The  thymine in DNA is replaced by uracil in RNA when DNA manufactures RNA by transcription


1. A bonds only with T or U


2. G bonds only with C

CODONS: 


1. 3 bases that code for a particular amino acid


2. words of DNA language (only 3 letters/word)  ex- AGC codes for the amino acid called serine (pg 103)

ANTICODONS:  RNA; match the bonding pairs of codons.  codon AGC – anticodon UCG;  AUG – anticodon UAC
AMINO ACIDS: building blocks of proteins; there are 20 known

3 TYPES OF RNA:


1. MESSENGER RNA (mRNA): carries the code from the DNA in the nucleus to the ribosomes in the 


cytoplasm where the code is “read”. It has a series of codons


2. TRANSFER RNA (tRNA): has the anticodon bases & amino acids 


3. RIBOSOMAL RNA (rRNA): combines with proteins to form ribosomes; site of proteins manufacture

TRANSCRIBED RNA: contains exons and introns


1. EXONS: sections of RNA that are read as codons when making proteins


2. INTRONS: sections of RNA that are cut out or not used when making proteins   

MITOCHONDRIAL DNA: organelles that have some DNA like the mitochondria. It’s not all in the nucleus

METABOLISM: sum of all the reactions that occur in a living organism; 2 types: (GK bolism - to throw)


1. ANABOLISM: (uh NAB uh LIZ um) those reactions that build up and store energy. Gk ANA - up


2. CATABOLISM: (kuh TAB uh LIZ um) those reactions that tear down and release energy. GK cata - down

3 TYPES OF CELLULAR DIGESTION:


1. INTRACELLULAR DIGESTION: breakdown of substances within a cell


2. EXTRACELLULAR DIGESTION: breakdown of substances in spaces outside a cell; stomach or intestine


3. AUTOPHAGY: (aw TOHF uh jee) breakdown of cell parts after they are worn or damaged. A membrane surrounds the part and lysosomes deposit enzymes for the digestion. (auto - self; phagy - to eat)

