Biology Lab Lecture Notes

Page 79? Cell Theory

1. Organisms are composed of cells

2. Cell = the smallest living unit

3. All cells come from pre existing cells except in the beginning

Bubble Theory (Hypothesis) Fig 4.8 pg 67?

Abiogenesis – life from non-living

Protobions- “cells” capable of dividing

Microfossils – unicellular organisms Fig 4.13?

Prokaryotic cells – no membrane bound organelles

Endosymbiotic theory

2 major events ( sexual reproduction and multicellularity

3 Domains: Bacteria (Eubacteria), Archaea (Archaebacteria), and Eukarya (Eukaryotes)

Taxonomic Hierarchy

Kingdoms:

· Protista

· Plantae

· Animalia

· Fungae

Fig. 32.4?

Early Taxonomy

St. Augustine

Systema Natura ( animals

Linnaeus and binomial nomenclature

1758 – 2 kingdoms

1766 – Haechel ( Monera bacteria

1956 – Copeland ( Protista

1969 – R.H. Whittaker ( 5 kingdoms, including Fungi

Woese – 3 Domains

· Archae

· Bacteria

· Eukaryote

Chapter 32 & 34

Chapter 23 in lab manual

Archaebacteria

· Single cell

· Cell Wall lacks peptidoglycon (muramic acid)

· Cell membrane contains branched lipids

· No membrane bound nucleus

· Sexual recombination

· Components are floating

· The rRNA are closely related to the eukaryotes

· They are anaerobic. They are killed by O2. CO2 and H2?

Three major groups:

· Methanogens – they make methane from carbon dioxide and hydrogen.

· Extremophiles ( halophiles (salt) and thermophiles (temperature), pH?

· Non-extremophiles

Eubacteria

· Bacteria and the blue-green algae (cyanophytes)

E. Coli – intestinal

Mostly single-celled. 1-10 micrometers. .2 micrometers in width

Three shapes: coccus, bacillus, and the spirillis

Three groups: diplo-, strepto-, and staphylo-

E. Coli cell

· Capsule (mucopolysaccharide). The thicker the capsule = more virulent

· Cell wall (muramic acid/diaminopimelic acid)

· Cell membrane

· Chromosomes

· Cytoplasm

Brownian motion

Asexual Reproduction – binary fission

1600 x earth’s volume in 2 days

Conditions

· Temperature

· Food

· Moisture

· Darkness

Pure Culture

· Agar

· Nutrient broth

Endospore

Anaerobic = facultative and obligate (tetanus and botulism)

Aerobic

Fermentation = enzymatic breakdown of carbohydrates. ( CO2 and ethanol?

Putrefaction = enzymatic breakdown of protein.

Protista – Protozoa

Modes of Nutrition:

Autotrophic – CO2, H2O, and energy source ( glucose

· Photosynthetic

· Chemosynthetic – use chemical reactions

Heterotrophic – consumers

· Holotrophic (-phytic, -zoic) – totally digest (herbivores, carnivores, and omnivores)

· Saprotrophic (-phytic, -zoic) – through the cell membrane

Parasitic – using living host

5 Phyla of Protozoa:

· Rhyzopeda – amoebas. Pseudopods = “false feet”. Amoeboid movement

· Foramonifera – actinopod. Thin extensions. Filopodia/actinopoda. Calcium Carbonate = chalk

· Zoomastigophira – trypanosome lives in the blood. Transferred by the Tse-Tse fly. Causes African-Sleeping sickness. Giardia Lamella lives in the intestines and causes the runs. Hypermastigina. Trichomympha are in the intestines of termites. They digest cellulose

· Ciliaphores – Paramecium (slipper). They have contractile vacuoles, macronucleus, micronucleus, cytophage, oral groove. Trichocysts. Transverse binary fission and conjugation. Also, the Vorticella
· Apicomplexa (sporazoans) – plasmodium are found in the red blood cells. They are transferred by anophiles mosquitoes. It causes malaria.

Entamoeba hystolytica – intestines. Causes the runs.

Difflugia – fresh water

SLIME MOLDS

Unicellular (acrayamyocota)

Myxomycota

Oomycotoa (water)

Algae – unicellular, filamentous, colonial

· Chlorophyta (green algae)

Uni – chlamylommas. Asexual and sexual reproduction. Iso-gametes (identical)

Filamentous – Spirogyra

Colony - volvox

· Phaeophyta (brown algae)

Seaweed. 50-100 meters long. Fucoxanthan masks chlorophyll. Algin is the base material for pectin

· Rhodophyta (red algae)

Phycoerythin masks green. 200 meters. They absorb blue and violet light. Red algae makes agar. Carrogeenan is an ingredient in chocolate milk.

· Bacilliarophyta (diatoms chrysophyta) - #1 oxygen producer. Golden brown. They turn to oil. Silicon shell goes to diatomaceous earth. Makes TNT? Leucosin?

· Dinoflagellates (pyrophyta) - #2 oxygen producer. Causes the red tide (fish to die)

· Euglenaphyta

Photosynthetic protists

· Chlorophyll

· Carotenoids – non-water soluble

· Phycobilin – water soluble

Alternation of Generations

Most organisms exist in two phases

I can't really explain this one…

An archegonuim (egg) and an antheridium (sperm) fuse together by syngamy to form a zygote. That's all I have so far. Input needed here!!!!!

Three Ways of Organism Interaction

1. neutralism – no interaction between populations

2. competition – competiting for the same "niche"

3. symbiosis – population working with population

·  positive symbiosis – mutualism (obligate), protocooperation (facultative), and commensalism ("table")

· negative symbiosis – amensalism and parasitism (obligate) ecto and endo

Predator and Prey

FUNgi…although not really fun but really disgusting ^_^

Mycologists – studies fungi

Myxomycophyta

Mycophycophyta (lichens)

· fruticose – shrubs

· folicose – leafy

· crustose - crust

Eumycophyta ("true")

1. lack chlorophyll. Saprobes.

2. vegetative bodies called hypha

3. non motile sperm

4. Cell walls are made of chitin

80,000 species

coenocytic – multinucleated

septate – one nucleus per section
1. Zygomycota – better known as bread mold. Yummy!

750 species

conjugation fungi

Rhizopus nigrans

Rhizoids
2. Askomycota – sac fungi

30,000 species

In each ascus (sac), there are 8 nuclei.

Penetrates the epithelial.

Neurospora

Powdery mildew – ergot ( LSD. People performed the dance of St. Vitus?

Yeast – unicellular. Budding
3. Basidiomycota – club fungi

Mushrooms. They consists of a cap, stipe, annulus, basidia, and gills.
4. Deuteromycota – imperfect fungi

Athlete's foot/Ringworm

Penecillin

Blue cheese

Mycorhizgae

Endo/ecto symbiotic relationship?????

SECRET

Why do mushrooms grow in a circle "witche's circle"?

Plants (thallophytes)

Bryophytes – most primitive

24,000 species

Green, root-like structure = rhizoid

Stem and leaf-like structure = protonema

No specialized vascular tissues (tubes that conduct water)

Needs to be around moist areas

Plant body = thallus

Alternation of Generations

Antheridia – biflagellated sperm

Archegonia – egg

They fuse by syngamy and form a zygote ( sporophyte ( 1N gametophytes

Three Phyla:

1. Hepaticophyta (liver worts)

Earliest land plants

Marcantia – rhizoids

Male and female plants = dioecious (2 houses)

Antheridial and Archegonial receptacles (Archegoniaphore with egg). Antheridia go through water. Rainy period is a good time for fertilization ( sexual reproduction

Asexual reproduction ( fragmentation or gemmae cups (structure-like thallus)

2. Anthocerophytes (horn worts)

3. Bryophyta (moss)

Polytricheum

Spore ( Moss plant (1N gametophyte) ( archegonium and antheridium (monoecious = one house) ( zygote (2N sporophyte) ( spore

Sphagnum moss (peet moss)

They have large dead cells that hold water. In between those cells are photosynthetic cells.

Vascular Plants – vessels

Tracheophytes – lower vascular plants

Four Phyla:

1. Pterophyta – complex conducting systems. They are considered the true ferns. They can grow up top 30-40 ft high. The sporophyte stage is the fern plant.

2. Psilophyta – whisk ferns. They are leafless and rootless. They are about 60 cm high. There are three known species.

3. Lycophyta – club moss

4. Sphenophyta – horsetails

Seed Plants

· Do not have independent gametophyte generation

· Large sporophytes

· Seeds

· Heterosporous ( pollination

Pollen is the male sperm. It has to go to the egg.

· Gymnosperms are “naked seeds”

1. Coniferophyta – conebearing. Pine, fir, cedar. The bristle cone pine is about 5,000 years old.

2. Gnetophyta – desert plant

3. Ginkgophyta – male and female plant

4. Cycadaphyta – palms

Angiophyta (Angiosperms)

Flowering Plants. They have seeds enclosed in ovules.

Two Types of Major Groups

· Monocots – 1 seed leave; vascular bundles are scattered; veins run parallel; fibrous roots; parts of flower are in multiples of 3 or 6; there is no secondary growth

· Dicots (Dicotyledon) – 2 seed leaves; vascular bundles are in a ring; they have tap roots; the veins are in nets; parts of the flower are in multiples of 2,4, or 5; there is secondary growth (vascular cambium)

The complete (perfect) flower has all the sexual components. They are bisexual.

The incomplete (imperfect) flower is male or female. They are unisexual. Monoecious or diecious.

Four parts of the Plant

· flower (reproductive part)

petals (corolla) 

sepals (calyx) – the petals and sepals make the perianth

stamen – filament with anther; produces pollen

receptacle

pistil – contains the ovule with the ovary; stigma and style

pedicel – end of the stem

· leaves

· stem

· root

Superior – the pistil is outside

Inferior – the pistil is inside

Pollen is produced in the anther

The pollen has to make it from the anther to the pistil

Forms of pollination

1. Self pollination – in desperation

2. Cross-Pollination

· wind – feathery pistil; lots of light pollen

· animals – colorful, smell, nectar, sticky pollen

· water

· artificial

8 divisions in the ovule

· Egg

· Antipodal

· 2 polar nuclei

· 4 synegiae

One sperm fertilizes (2N)

Another sperm combines with the polar nuclei (3N). It becomes the endosperm (food material)

Fruit – fleshy ovary

Simple Fleshy

Pericarp

Mesocarp - fleshy

Endocarp – hard covering of the seed

Ectocarp (exocarp) - skin

· drupe - cherry

· berry – no pit or stone; fleshy mesocarp and endocarp; tomato

· pome (false berry) – inferior; apple or pear; receptacle is fleshy; pepo – banana, watermelon

modified berry – hesperidium (orange); ectocarp is the rind

Aggregate Fruits – raspberry, blackberry

Multiple Fruits – pineapple

Accessory Fruit – Strawberry

Dry Fruits

1. dehiscent

· legume

· capsule

2. indohiscent

· nut – hazelnut, acorn; very hard pericarp; loose seed

· samara

· grain – rice, wheat, corn

· achene – sunflower seed

Seed disbursement

· plants - explosive

· wind

· water (coconut)

· fire (gymnosperms)

· animals

Fruit is a biological term, not a legal term.

Receptacle or the ovary

1893 – Supreme Court – what is a fruit?

There has been a tax on vegetables.

Anything that is eating as an appetizer or dessert is a fruit. If it is part of the main course, then it is a vegetable.

· Roots – major part of the vegetative organ

· anchoring

· absorbing food, minerals, and water

· transport

· stores food

Tip of the root – meristematic tissue

Root cap – cells that release mucilage (gelatinous)


Protects the root tip


CO2 + H2O ( HCO3- (Carbonic Acid)

Root hairs – expansion of surface area

Central cylinders – xylem (water and minerals…lined with lignin) and phloem (living) 

Insert diagrams of xylem and phloem here ^_^

Apoplast – 10% of volume


Cell wall and intercellular spaces…water can go thru here

Symplast – cytoplasm

· Stem

· supports/produces leaves and flowers

· conduct xylem and phloem

· makes/stores food

· growth of meristematic tissue

1. Three types of Phylotaxis

2. Opposite – 2 leaves per node

3. Alternate – 1 leaf per node

4. Whirled – whole bunch of leaves per node

Insert diagram of chestnut twig here ^_^

· Two types of Stems

· Herbaceous – Die down to the ground?

Monocarpic – once the plant flowers, it dies

Polycarpic – the plant can grow more than once

· Annuals, biennials (beets and carrots), perennials (iris, lilies)

· Woody – shrubs and trees

Impregnated with lignin

Monocot – vascular bundles are scattered

Dicot – vascular bundles are in a ring

1st layer – cuticle, waxy secretion by the epidermis

Inside – parenchymal cells (filler cells). have no specific function. Makes up the cortex

Vascular bundles – xylem on the inside ( layer of vascular cambium ( phloem on the outside

Layer of supportive tissue – pericycle

Center – pith

Medullary rays?

When you girdle a tree, you cause it to die because you strip off the phloem

Lenticel – pores that allows for breathing

· Leaf

· Blade

· Petiole

· Photosynthesis

· Respiration

· Transpiration

· Excretion of waste products

The abscission layer is a thin layer of cells that allows the leaf to fall off

Insert picture of leaf cross section here ^_^;;

· Plant Pigments

· Chlorophyll - green

· Carotenoids – orange, red

· Xanthophylls – yellow

· Arthocyanin – red, purple

Stem Adaptation

Grafting, Pruning, and Budding

Leaf Adaptation

