Material for Biology Quiz 2
Time: 04:00pm -0500pm Pacific Time
Contain Chapters 16, 17, 18, 19, 20, 32 of The Living World 10 th by George Johson
Lecture 5: Prokaryotes: The First Single-Celled Creatures:  Ch. 16
                  * The Origin of Life   
                  * Bacteria (Prokaryotes)
                  * Viruses  
Lecture 6: * Protists  Ch. 17
                 * Green, Brown, and Red Algae  Ch. 17
                 * Fungi  Ch. 18
                 * Evolution of Plants: 
                    Nonvascular Plants (Bryophytes)
                    Ch. 32

Lecture 7: * Evolution of Plants:
                    Seedless Vascular Plants  Ch. 32
                    Gymnosperms  Ch. 32
                    Angiosperms (Flowering Plants)   Ch. 32
Lecture 8: Evolution of the Animal Phyla    Ch. 19
                 The   Invertebrate Animals  
                 * 
· Sponges (Porifera)
            * 
· Cnidarians (Cnidaria)  
·     
·        

                 * 
· Flatworms (Platyhelminthes)
            * 
· Roundworms (Nematoda)

            * 
· Mollusks (Mollusca)
            * Annelids (Annelida)
            * 
· Arthropods (Arthropoda)
            * 
· Echinoderms (Echinodermata) 

Lecture 9: History of the Vertebrates   Ch. 20
            * Chordates
     
Lecture 5: Prokaryotes: The First Single-Celled Creatures Ch.16
Topics: 
• The Origin of Life 
• Bacteria (Prokaryotes) 
• Viruses 

The Origin of Life 
View the summary of major events in the evolution of life PP posted on Announcements (Canvas). 
Recall: 
• The first cell that appeared on Earth 3.8 billion years ago was prokaryotic (simple 
and no nucleus). 
• The first atmosphere was devoid of oxygen; therefore the first cell was anaerobic 
(absence of oxygen). 
• Photosynthetic cells appeared later, so the first cell was heterotrophic. 

Autotroph (self-feeder): An organism, such as a plant, that can make its own 
food. 
Heterotroph (other-feeder): An organism that does not have the ability to make 
its own food. 
Bacteria (prokaryotes) 
View prokaryotes (bacteria) and viruses PP posted on Announcements. 
Bacteria have a simple structure compared to the eukaryotic cells. They do not have a nucleus. Their DNA is circular, not linear as in eukaryotic cells. 
Know about the two kinds of bacteria: Gram positive and Gram negative. 
The difference between the two groups is based on the structure of the cell wall. 
In Gram positive bacteria the cell wall is made of one layer (peptidoglycan layer). 
Recall from the lab exercise # 6 that penicillin (antibiotic) is very effective against Gram positive because penicillin interferes with the structure of peptidoglycan layer. 
In Gram negative bacteria the cell wall is made of two layers: the peptidoglycan layer and LPS (lipopolysaccharide layer).
 
Bacteria reproduce by binary fission. 
The common shapes of bacteria are: cocci (spheres), bacilli (rods), and spirilla (spirals). 
View bacterial shapes PP posted on Announcements. 
View prokaryotes (bacteria) and viruses PP posted on Announcements. 
• Viruses are not cells. 
• Basic structure consists of a protein capsid and a nucleic acid. 
• Nucleic acid can be a DNA or RNA, but not both. 
• Lack enzymes for most metabolic processes. 
•	• A bacteriophage (bacterio: from bacterium, phage: eater) - bacterium eater is a virus made of a protein coat and a DNA core.


Lecture 6
Topics:
• The Protists Ch. 17
• Complex Algae: Green, Brown, and Red Algae Ch. 17
• Fungi Ch. 18
• Nonvascular Plants Ch. 32
The Protists
View the Protists PP posted on Announcements.
Complex Algae: Green, Brown, and Red Algae
View green, brown, and red algae PP posted on Announcements.
Fungi
• View fungi in your textbook (The Living World).
• Know the general characteristics of fungi.
• Know the structure of fungi (the body of fungi)., reproduction, and nutrition.
• From classification study only the life cycle of a mushroom (Basidiomycetes)
• Learn about fungal associations: Mycorrhizae and Lichens.
- Mycorrhiza: An association between the root of a higher plant and a fungus.
- Lichen: A lichen is an association between a fungus and an alga.
Nonvascular Plants
• View nonvascular plants in your textbook (The Living World).
• Read the generalized plant life cycle. This cycle is called “alternation of
generations” in which a diploid generation “sporophyte” alternates with a
haploid ”gametophyte”. Example: If the cell of the sporophyte generation
has 20 chromosomes (2n=20), the cell of the gametophyte has 10 (1n=10).
• Study the life cycle of a moss. You will observe that the plant needs standing
water for reproduction. At stage 1 of the cycle sperm swim to get to the egg cell.
Here the plant needs water. The sporophyte generation remains attached to the
gametophyte generation.



Lecture 7: Evolution of Plants (Vascular Plants) Ch. 32
Topics:
• Seedless Vascular Plants Ch. 32
• Gymnosperms Ch. 32
• Angiosperms (Flowering Plants) Ch. 32
Seedless Vascular Plants
• View seedless vascular plants in your textbook (The Living World).
• They have vascular tissues: xylem and phloem.
• Xylem transports water and minerals from the soil to the root, stem, and the leaf.
• Phloem transports food from the leaf to other parts of the plant.
• An example of seedless vascular plants, study the life cycle of a fern.
• The sporophyte generation does not remain attached to the gametophyte generation as in case of the moss.
• The fern gametophyte is small, thin, heart-shaped photosynthetic plant.
• The fern sporophyte is much longer with long vertical leaves called fronds.
• Spores are formed in sori (singular: sorus) located on the underneath of the leaf.
• The plant still needs standing water for reproduction.
Gymnosperms
• View gymnosperms in your textbook (The Living World).
• Gymnosperms are freed of water. They do not require water for reproduction.
• Study the life cycle of a conifer.
• Conifers, or cone-bearing plants, are the largest group of gymnosperms.
• They have two distinctive characteristics: narrow leaves (needle-shaped) and cones (male cones and female cones).
• Male cone produces pollen grains (the wind can take them anywhere).
• After a pollen grain has reached a scale of a female cone it germinates.
• A pollen tube grows toward the egg, and sperm are released.
• A sperm fertilizes the egg producing a zygote.
• The zygote develops into an embryo within the ovule, which matures into a seed.
• The seed has a coat, food, and the embryo.
Angiosperms
• View angiosperms in your textbook (The Living World).
• Angiosperms evolved flowers and fruits which promote efficient pollination and seed dispersal.
• The basic structure of a flower consists of four parts: sepals, petals, stamens, and carpel.
• The stamen in the male reproductive structure; made of the filament and the anther.
• The anther houses pollen grains
• The carpel is the female reproductive structure.
• The carpel contains: stigma, style, and the ovary.
• Stigma is a sticky structure to which pollen adheres.
• Ovary is the lower portion of the carpel encases the ovules within which the egg cell develops.
• An example of angiosperms, study the life cycle of an angiosperm and learn about the unique feature in this group which is Double Fertilization.
• Two sperm fertilize each angiosperm ovule. One fuses with the eggto form the zygote, the other with two polar nuclei to form triploid (3n) endosperm.
• Some angiosperm embryos have two cotyledons (seed leaves) are called Dicots.
• Others have a single cotyledon and are called Monocots.


Lecture 8: Evolution of Animals (The Invertebrate Animals) Ch. 19
Topics: 
• General Characteristics of Animals 
• Trends in Animal Evolution 
• The Nine Phyla of Animals 
• Protostomes and Deuterostomes. 
• Sponges (Porifera) 
• Cnidarians (Cnidaria) 
• Flatworms (Platyhelminthes) 
• Roundworms (Nematoda) 
• Mollusks (Mollusca) 
• Annelids or Segmented Worms (Annelida) 
• Arthropods (Arthropoda) 
• Echinoderms (Echinodermata) 

General Characteristics of Animals 
Let us distinguish between the animal kingdom and the other kingdoms of life: 
1. Unlike prokaryotes, animals are eukaryotes. 
2. Unlike most prokaryotes and protests, animals are multicellular. 
3. Unlike plants, animals are heterotrophs. 
4. Unlike most fungi, animals can move about on their own at some point in their life cycle. 
5. Animals are diploid (very few exceptions), and their primary mode of reproduction is sexual. 

Trends in Animal Evolution 
1. trends in symmetry 
2. Trends in digestive system 
3. Trends in body cavity 
4. Trends in cephalization 
5. Trends in segmentation 

The Nine Phyla of Animals 
1. Sponges (Porifera) 
2. Cnidarians (Cnidaria) 
3. Flatworms (Platyhelminthes) 
4. Roundworms (Nematoda) 
5. Mollusks (Mollusca) 
6. Annelids = Segmented Worms (Annelida) 
7. Arthropods (Arthropoda) 
8. Echinoderms (Echinodermata) 
9. Chordates (Chordata) 





 Protostomes and Deuterostomes 
As we have seen from the above illustration that evolution was linear from sponges to roundworms, with each group giving rise to the next more complex phylum. In the next step evolution was not linear and occurred in two branches: one branch contains phyla 5, 6, and 7. Animals in this line are called Protostomes. The other branch includes phyla 8 and 9. Animals in this line are called Deuterostomes. 
Protostomes or “first mouth” animals. During their embryonic development the mouth forms first and the anus second.
Deuterostomes or “second mouth” animals. During their embryonic development the anus forms first and the mouth second. 
Read the phyla of invertebrate animals in your textbook (The Living World) 
Refer to the following table to learn about the evolutionary trends in each phylum 

	Trends
	Sponges
	Cnidarians
	Flatworms
	Roundworms
	Mollusks

	Symmetry
	NO
	Radial
	Bilateral
	Bilateral
	Bilateral or Asymmetrical Complete

	Digestive System
	NO
	Incomplete
	Incomplete
	Complete
	Complete

	Body cavity
	NO
	NO
	NO
	Pseudocoelom
	COELOM

	Cephalization.
	NO
	NO
	YES
	YES
	YES

	Segmentation
	NO
	NO
	NO
	NO
	NO



	Trends
	Segmented Worm
	Arthropoda
	Echinodermata
	Chordata

	Symmetry
	Bilateral
	Bilateral
	Radial
	Bilateral

	Digestive System
	Complete
	Complete
	Complete
	Complete

	Body Cavity
	Coelom
	Coelom
	Coelom
	Coelom

	Cephalization
	yes
	yes
	No
	yes

	Segmentation
	yes
	yes
	no
	Yes




Lecture 9: History of the Vertebrates Ch. 20
(The Vertebrate Animals)
Topics: 
• General Characteristics 
• Classification 
• Classes of the vertebrate animals 

General Characteristics 
Chordata are characterized by the following: 
1. A flexible rod called a notochord (from here the name chordata) that develops along 
the back beneath the nerve cord in the early embryo. In adult vertebrates, the 
notochord is replaced by a backbone. 
2. A dorsal hollow nerve cord: It differentiates, in the adult, into the brain and spinal 
cord. 
3. Pharyngeal pouches: behind the mouth that develop into slits in animals. 
4. Postanal tail: A tail that extends beyond the anus. 
All chordates have all four of these characteristics at some point in their lives. 
Classification: 
Phylum chordata is divided into three subphyla: 
1. Subphylum Urochordata (Tunicata): The larvae of tunicates show all the four chordate traits: notochord, nerve cord, gill slits, and tail. The adult retains gill slits only. 
2. Subphylum Cephalochordata (lancelets): All the major chordate traits are visible throughout embryonic, larval, and adult life. 
3. Subphylum Vertebrata: Vertebrates differ from the above subphyla in two respects: backbone and head. 

Classes of the vertebrate animals:
1. Jawless Fishes 
2. Placodermi (extinct) 
3. Cartilaginous Fishes 
4. Bony Fishes 
5. Amphibia 
6. Reptilia 
7. Aves (birds) 
8. Mammalia Study the vertebrate animals in your textbook (The Living Word).
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Complex Algae











		Complex algae are divided into three groups according to their photosynthetic pigments: green, brown, and red.

		Complex algae live at different depths of water based on the penetration of light colors into water.

		White light colors are: red – orange – yellow – green – blue – violet.





















Green Algae – Phylum Chlorophyta











Chlamydomonas











Volvox – a colonial protist



















Spirogyra











Ulva











Chara

		Land plants are thought to have evolved from some extinct green alga that resembles Chara 









Brown Algae –Phylum Phaeophyta











Fucus











Kelp











Red Algae – Phylum Rhodophyta











Scinaia furcellata











Review

		Green algae have chlorophylls a and b

		Brown algae have chlorophylls a and c

		Red algae have chlorophylls a and d

		What do all algae have in common?

		Why do complex algae live at different depths of water?

		Land plants are thought to have evolved from a green alga, why?







T

Classification of Complex Algae Aceording to Their Photosynthetic Pigments

Light  Red Orange ellow Green Blue Violet

w0 S0 800m
‘Spectrum with wavelengthsin the range of 380 ~ 750 nm i visible 10 us as white ight

Safoceof water  Sufoceof water Suface o ater Soce of ater  Surface of ater

most ike land plants in sructure
it fronds, stipes and holdfsts,

‘Red Algae (Rhodophytal:
Decp-dwellers p to 268 single-<eled |
colonial or multcellular. Haploid phase:
dominates. They are used to make the |
growth medium agar. (4000 sp.)

have
I+ Chiorophylls a & ¢
|+ Phycoerythrin

1+ Phycocyanin
7 They absorb bluc-green
/_light which penetrates deep.




Classification of Complex Algae According to Their Photosynthetic Pigments
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General Biology of Protists, the Most Ancient Eukaryotes

		protists are eukaryotes united on the basis of a single negative characteristic





they are not fungi, plants, or animals



in all other respects, they are highly variable with no uniting features







A unicellular protist.







General Biology of Protists, the Most Ancient Eukaryotes

		cell surface varies among protists



all protists have plasma membranes

some, like algae and molds, have cell walls

others, like diatoms and radiolarians, secrete glassy shells of silica



		locomotor organelles also vary among protists



protists move by means of cilia, flagella, pseudopods or gliding mechanisms







General Biology of Protists

		cyst formation occurs in protists who, despite having delicate surfaces, persist in harsh habitats





cysts are dormant forms of a cell with a resistant outer covering



in dormancy, the cell metabolism is more or less completely shut down







General Biology of Protists

		protists employ a variety of forms of nutritional acquisition



one exception, however, is chemoautotrophy, which is known only from prokaryotes

some protists are photosynthetic autotrophs, called prototrophs

among the heterotrophic protists, there are

phagotrophs that ingest visible particles of food

osmotrophs that ingest food in soluble form







General Biology of Protists, the Most Ancient Eukaryotes

		protists typically reproduce asexually



sexual reproduction is resorted only in times of stress



		asexual reproduction involves an usual form of mitosis



the nuclear membrane usually persists throughout mitosis and the spindle apparatus forms within the nucleus



		asexual reproduction in protists may involve spore formation or fission



the most common type of fission is binary fission, in which a cell simply splits into two nearly equal halves

another type of fission is called budding







General Biology of Protists, the Most Ancient Eukaryotes

		asexual reproduction in protists may involve spore formation or fission





the most common type of fission is binary fission, in which a cell simply splits into two nearly equal halves



another type of fission is called budding

In this case, the progeny cell is considerably smaller than its parent and then must grow to adult size



multiple fission is called schizogony and is preceded by several nuclear divisions

this form of fission produces several individuals almost simultaneously











General Biology of Protists, the Most Ancient Eukaryotes

		sexual reproduction also takes place in many forms among protists



gametic meiosis occurs in ciliates and some flagellates

zygotic meiosis occurs in the sporozoans

sporic meiosis occurs in the algae, producing an alternation of generations similar to that of plants







General Biology of Protists, the Most Ancient Eukaryotes

		being a single-celled organism presents certain problems



size is limited due to surface-to-volume ratio problems



		the evolution of multicellularity alleviates the size constraints



a multicellular organism is composed of many cells

having multiple cells allows for specialization

distinct cell types can have different functions

this is a “division of labor”







General Biology of Protists, the Most Ancient Eukaryotes

		many protists form colonial assemblies consisting of many cells with little differentiation or integration





a colonial organism is a collection of cells that are permanently associated but in which little or no integration of cell activities occurs







General Biology of Protists, the Most Ancient Eukaryotes

		an aggregation is a more transient collection of cells that come together for a period of time and then separate



for example, individual amoeboid cells of cellular slime molds come together to form an aggregate called a slug

the slug allows the aggregrate of slime mold cells to move to a new feeding location as a unit







General Biology of Protists, the Most Ancient Eukaryotes

		true multicellularity occurs only in eukaryotes





it requires that the activities of individual cells be coordinated and that the cells be in contact



		three groups of protists have independently evolved multicellularity





brown algae (Phylum Phaeophyta)

green algae (Phylum Chlorophya)

red algae (Phylum Rhodophyta)



		but not all types of algae are multicelluar; there are also unicellular varieties











Classifying the Protists

		protists are the most diverse of the four kingdoms in the domain Eukarya



there are 15 distinct phyla of protists

taxonomists group the protists into five general groups according to some of the major shared characteristics

the phyla of protists are, with very few exceptions, only distantly related to one another







The major protist groups.







Classifying the Protists

		the characteristics used in broad attempts to classify the kingdom Protista include



the presence or absence and type of cilia or flagella

the presence and kinds of pigments

the type of mitosis

the kinds of cristae present in the mitochondria

the molecular genetics of the ribosomal “S” subunit

the kind of inclusions the protists may have

overall body form 

whether the protists has a shell or other “body armour”

modes of nutrition and movement







Kinds of Protists







1. Heterotrophs with No Permanent Locomotor Apparatus

		the largest of the five groups of protists are distinguished by having no permanent locomotor apparatus



		they are all heterotrophic and comprise three phyla



Rhizopoda—amoebas

Foraminifera—forams

Actinopoda—radiolarians







Heterotrophs with No Permanent Locomotor Apparatus

		amoebas lack flagella and cell walls



		they move using pseudopodia, flowing projections of cytoplasm

		 

		amoebas are abundant in soil and many are parasitic in animals



		reproduction is entirely asexual



Amoeba







Heterotrophs with No Permanent Locomotor Apparatus

		forams possess rigid cells and move by cytoplasmic streaming



		they are marine protists with pore-studded shells called tests



		long, thin, cytoplasmic projections called podia radiate through the test pores and are used for swimming and capturing prey



Figure 20.9 A foram.







Heterotrophs with No Permanent Locomotor Apparatus

		radiolarians look like amoebas but have a glassy skeleton



		needlelike pseudopods look like thorns radiating out from the body



Figure 20.10 A radiolarian.







2. Heterotrophs with Flagella

		Sarcomastigophora is a strictly heterotrophic phylum



		the members of this phylum are called zoomastigotes and are flagellated



		the flagellated ancestor of all animals appears to have been a member of this group



Zoomastigotes cause sleeping sickness.







Trypanosoma gambiens







Trichomonas vaginalis







2. Heterotrophs with Flagella

		ciliates belong to the phylum Ciliophora and all members possess large numbers of cilia



		ciliates have a defined cell shape and two nuclei per cell



		the pellicle is a proteinaceous scaffold, found inside the plasma membrane, that confers flexible support



		asexual reproduction is by fission while sexual reproduction is by conjugation



A ciliate.







Transverse division in paramecium







Conjugation in Paramecium







4. Photosynthetic protists

		dinoflagellates are members of the phylum Pyrrhophyta



		they are photosynthetic unicellular protists, usually bearing two flagella of unequal length



These flagella beat uniquely, beating the body like a spinning top









Dinoflagellates.









		some dinoflagellates produce powerful toxins



“red tides” are population explosions of these kinds of dinoflagellates

Red tide.







Photosynthetic Protists

		euglenoids belong to the phylum Euglenophyta and have two flagella





about one-third are photosynthetic and have chloroplasts



the remaining types lack chloroplasts and are heterotrophic



the photosynthetic forms can become heterotrophic when light levels are low







Photosynthetic Protists

		Euglena is a representative euglenoid



		it possesses a pellicle like ciliates



		it has a contracticle vacuole to help regulate the osmotic pressure within the organism



		it has a light-sensitive stigma which helps this photosynthetic form find light



		reproduction in this group is entirely asexual



A euglenoid.







Photosynthetic Protists

		diatoms are photosynthetic protists that belong to the phylum Chrysophyta



		they are encased by  unique double wall of silica



		they reproduce by either asexual or sexual reproduction



Diatoms.

Fossilized deposits of diatom shells are mined as “diatomaceous earth.”







Diatoms







Diatoms







Diatoms







Photosynthetic Protists

		the phylum Chrysophyta, in addition to diatoms, also includes the golden algae



		the golden algae do not resemble the three phyla of true algae in any important aspect



		they are named because pigments in their chloroplasts give them a golden color



		they can be unicellular or colonial and occur in freshwater only 



		they can form resistant cysts when ponds and lakes dry out in summer

		













Photosynthetic Protists

		View complex algae PP in my Website









5. Nonmotile Spore-Formers

		sporozoans belong to the phylum Apicomplexa



		they are nonmotile, unicellular, parasites that form spores



		they cause many diseases in humans and domestic animals. Example: Plasmodium the cause of malaria

		they have complex life cycles that involve both asexual and sexual phases, often involving an alternation between different hosts









Plasmodium (ring stage) in red blood cells







A sporozoan (plasmodium) life cycle.
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Noctiluca Ptychodiscus Ceratium Gonyaulax
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Bacterial Shapes

Cocci (spheres)

Bacilli (rods)

Spirilla (spirals)







Cocci in Chains: Streptococci























Cocci in Clusters: Staphylococci











Bacilli: Single or in Pairs











Bacilli: In Chains











Spirilla
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Evolutionary Trends

1. Trends in Symmetry

2. Trends in Digestive Tracts

3. Trends in Body Cavities

4. Trends in Cephalization 

5. Trends in Segmentation







Symmetry

		Asymmetry ( No Symmetry )

		Radial Symmetry

		Bilateral Symmetry





















Asymmetrical Sponge











Radial Symmetry







Bilateral Symmetry
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Digestive System

		Incomplete

		Complete









      Incomplete











Complete Digestive System











Body Cavity

		Acoelom (No Coelom )

		Pseudocoelom (False Body Cavity)

		Coelom (True Coelom)

















Acoelomate (no body cavity)











Acoelom











Pseudocoelom

                                           false body cavity

                                         this body cavity is 

                                         located between the

                                         mesoderm and 

                                         endoderm 







Coelom

                                           true body cavity

                                          This body cavity is

                                          located within the 

                                          mesoderm







Protostomes and Deuterostomes

		Protostomes or “First Mouth Animals”



   During their embryonic development the mouth forms first and the anus second.

		Deuterostomes: “Second Mouth Animals”



   During their embryonic development the anus forms first and the mouth second.































Blastula











Early Gastrulation











Late Gastrulation











Is this larva a protostome or deuterostome?











Larva 

Deuterostome

Protostome



















Sponges (Porifera)







Cnidaria







The Two Basic Body Forms 











Life Cycle of Obelia









Flatworms (Platyhelminthes)

		Fluke 









Tapeworms











Nematoda

		Roundworms are round in cross section rather than flat.

		The most abundant animals on earth.

		Biologist A.M.Cobb once said that if all our planet’s land and seas were swept away, but with the nematodes somehow stayed in place, a clear outline of the earth and its geological features would remain.









Nematoda











The Advantages of a Coelom or a Pseudocoelom

		The reproductive and digestive organs can evolve more complex shapes and functions.

		The gut tube and other organs are cushioned and thus better protected.

		Can act as hydroskeleton providing support and rigidity for the soft animal.

		The activities of the suspended gut can take place undisturbed by the activity of the animal’s outer body wall.









Molluscan Body Plan
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Cross section of a flatworm








“FALSE" COELOM:
Pseudocoelomate
(roundworms)




digestive I
e body wall

"TRUE" COELOM:
Coelomate
(annelids, all more
complex animals)




Protostomes

1 cell 2 cells 4 cells 32 cells

Deuterostomes

1 cell 2 cells 4 cells 8 cells 16 cells 32 cells
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Key Evolutionary Innovation: MULTICELLULARITY.

(A Cretopt
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Key Evolutionary innovations: SYMMETRY and TISSUES
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Testis

Young colony and Settles down to

Blastula





oral sucker

pharynx

gastrovascular
cavity

ventral sucker

yolk glands

uterus

ovary

testes




Life cycle of a tapeworm ® —ﬂ

The “head,” or
scolex, of a tape-
worm.

Embryos
in ripe
body unit

Embryo in
® feces

Cyst in steer muscle
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Summary of Major Events in the 

Evolution of Life









18 Billion Years Ago

		BIG BANG

		The universe began with the so called Big Bang, an event about 13 - 18 billion years ago, during which all the matter in the universe was scattered in enormous explosion.









4.6 Billion Years Ago

		Big Rock: Earth Forms

		The first atmosphere began to form from: CO2, CO, water vapor, N2, H2S, and small traces of CH4, and NH3.

		Lack of Oxygen.









3.8 Billion Years Ago

		THE ORIGIN OF LIFE.

		First Prokaryotic Cells Appear.









3.2 Billion Years Ago

		Autotrophs.

		Little change in atmosphere.









2.8 Billion Years Ago

		Strong evidence of photosynthetic organisms.

		Oxygen is given off into atmosphere, but still is less than 1%.









2.0 Billion Years Ago

		Blue-Green Algae.

		Ozone screen begins to form.









1.5 Billion Years Ago

		First eukaryotic cells appear.

		2% oxygen in atmosphere.

















670 Million Years Ago

		Multicellular organisms.

		7% oxygen in atmosphere.









550 Million Years Ago

		Shelled Animals.

		Early Land Plants.

		10 % Oxygen in Atmosphere.









500 Million Years ago

		Fishes.

		Land plants.

		Atmosphere same as today, 20% oxygen.

		Complete ozone screen.









395 Million Years Ago

		First amphibians.









321 Million Years Ago

		First reptiles.









225 million years Ago

		First flowering plants.

		First birds and mammals.









Mammals











1 - 2 Million Years Ago

		Human Kind - Homo sapiens.











Clouds of dust, ice, gases
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Prokaryotes and Viruses









Prokaryotes: The Simplest Organisms

		prokaryotes have been plentiful on earth for over 2.5 billion years



		prokaryotes today are the simplest and most abundant form of life on earth



		prokaryotes occupy an important place in the web of life on earth





they play a key role in cycling minerals within the earth’s ecosystems



photosynthetic bacteria were largely responsible for introducing oxygen into the earth’s atmosphere



bacteria are responsible for some of the most deadly animal and plant diseases, including many human diseases













Prokaryotes: The Simplest Organisms

		prokaryotes are small and simply organized





they are single-celled and lack a nucleus



their single circle of DNA is not confined by a nuclear membrane



both bacteria and archaea are prokaryotes







Prokaryotes:The Simplest Organisms

		the plasma membrane of bacteria is encased within a cell wall of peptidoglycan





in some bacteria, the peptidoglycan layer is thin and covered over by an outer membrane of lipopolysaccharide (LPS)



bacteria who have this layer (LPS) are gram-negative



bacteria who lack this layer (LPS) are gram-positive







The structures of bacterial cell walls.







The Simplest Organisms

		outside the cell wall and membrane, many bacteria have a gelatinous layer called a capsule



		many kinds of bacteria have long, threadlike outgrowths, called flagella, that are used in swimming



		some bacteria also possess shorter outgrowths, called pili (singular, pilus) that help the cell to attach to surfaces or other cells















Prokaryotes: The Simplest Organisms

		prokaryotes reproduce by binary fission



the cell simply increases in size and divides in two

* View binary fission in my Website (video clip)

		some bacteria can exchange genetic information by passing plasmids (small circular DNA) from one cell to another



this process is called conjugation

a pilus acts as a conjugation bridge between a donor cell and a recipient cell







Bacterial Conjugation

		Refer to my Website to view conjugation



   (animation)







Contact by a pilus.







Bacterial Shapes

		Refer to my Website to view the three types of bacterial shapes PP

		Coccus (singular) – Cocci (plural)- spheres

		Bacillus (singular) – Bacilli (plural)- rods

		Spirillum (singular)-Spirilla (plural)- spirals









Comparing Prokaryotes to Eukaryotes

		prokaryotes are far more metabolically diverse than eukaryotes





prokaryotes have evolved many more ways than eukaryotes to acquire the carbon atoms and energy necessary for growth and reproduction



many are autotrophs, organisms that obtain their carbon from inorganic CO2 



others are heterotrophs, organisms that obtain at least some of their carbon from organic molecules







Importance of Prokaryotes

		prokaryotes affect our lives today in many important ways





prokaryotes and the environment



bacteria and genetic engineering



bacteria, disease, and bioterrorism







Using bacteria to clean up oil spills.







The Structure of Viruses

		viruses do not satisfy all of the criteria for being considered “alive” because they possess only a portion of the properties of living organisms



viruses are literally segments of DNA (or sometimes RNA) wrapped in a protein coat

they cannot reproduce on their own







The Structure of Viruses

		viruses are extremely small, with most detectable only through the use of an electron microscope





Wendell Stanley in 1935 discovered the structure of tobacco mosaic virus (TMV)

TMV is a mixture of RNA and protein



most viruses, like TMV, form a protein sheath, or capsid, around a nucleic acid core

many viruses form a membranelike envelope around the capsid







The structure of bacterial, plant, and animal viruses.







How Bacteriophages Enter Prokaryotic Cells

		bacteriophages are viruses that infect bacteria





there is a large diversity among these viruses in terms of shapes and amounts of DNA and proteins



when the virus kills the infected host in which it is replicating, this is called a lytic cycle



at other times the virus integrates itself into the host genome but does not replicate

this is called the lysogenic cycle

while residing in the host in this fashion, the virus is called a prophage







A T4 bacteriophage.







Lytic and lysogenic cycles of a bacteriophage.









		View the life cycle of bacteriophages – animation in my Website
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(a) Bacteriophage (b) Tobacco mosaic virus (TMV) (c) Human immunodeficiency virus (HIV)




Copyright @ The McGrai-Hill Companies, Inc. Permission required for repraduction of dispiay.

@

o) T srrsoe

Bactoral
col

©

©Dept.of Mcsoblokogy, BloeariunSPLPhoto Ressarchars




Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

Lyseol Uninected ol
?q ~a
— y s
A\ O R

l

Repiication
ofvius A

o
v T

Prophage exis the Roducton to

bacterial chromosome Prophage
i 1 DNA integrated
\ into bacterial chromosome.

Reproduction of lysogenic bacteria.







image2.emf
Green, Brown, and  Red Algae - PP (1).ppt


