Summary of the Materials and Review for the 2nd Midterm Examination
Please note that this summary and review guide is NOT comprehensive. You
must do a comprehensive review of all lecture materials in the textbook and
posted on Canvas.

The origin and Evolution of Life
• The first cell on Earth was prokaryotic, anaerobic, and heterotrophic.
• Life on Earth was in form of prokaryotes for, approximately, two billion years
until the first eukaryotic cell appeared about 1.5 billion years ago.
Bacteria (Prokaryotes) and Viruses
• Bacteria are prokaryotes. They lack the nucleus.
• Gram positive bacteria have one layer in the cell wall which is the peptidoglycan
layer (penicillin is very effective against them).
• Gram negative bacteria have two layers in the cell wall; peptidoglycan and LPS.
• The common shapes of bacteria are: cocci, bacilli, and spirilla.
• Viruses are made of a protein capsid and a nucleic acid.
• Nucleic acid can be DNA or RNA, but not both.
• A bacteriophage is a DNA virus reproduces by injecting its DNA into a bacterial
cell while the protein remains outside the cell.
• Viroids are noncellular agents of diseases. They infect plants. Viroids are made of
ONLY RNA.
The Protists
• Protists are eukaryotes.
• Photosynthetic protists, or plant like protista
• Animal-like protists or protozoa are classified into 4 groups according to their
means of locomotion:
1. Sarcodina: they move by means of pseudopodia (cytoplasmic extensions or
 false-feet). Ex. Amoeba
2. Flagellate: they move by means of flagella. Ex. Trypanosoma
3. Sporozoa: no means of locomotion. Ex. Plasmodium.
4. Ciliata: they move by means of cilia. Ex. Paramecium.
Complex Algae (Green, Brown, and Red)
• Are classified into three groups according to their photosynthetic pigments; green,
brown, and red algae.
• Light colors; red-orange-yellow-green-blue-violet, penetrate water differently.
• Complex algae live at different depth of water based on the penetration of light
colors.
• Green algae are thought to be ancestors of land plants because both groups have
in common chlorophylls a and b.
• Brown algae have chlorophylls a and c.
• Red algae have chlorophylls a and d.
• All groups of complex algae have chlorophyll a.






Fungi
• Fungi are eukaryotic organisms
• Some fungi are unicellular (yeasts) others are multicellular (molds, mushrooms,
etc.)
• Fungi are heterotrophic organisms; some are pathogens, others are decomposers.
• Digestion is extracellular (outside the cell)
• Fungi reproduce by spore formation.
• According to spore formation fungi are classified into four groups: Zygomycota,
Ascomycota, Basidiomycota, and Deuteromycota).
• View the life cycle of basidiomycota (mushroom).
Alternation of Generations
• The life cycle of land plants is called: “alternation of generations”.
• In this cycle the diploid sporophyte generation alternates with a haploid
gametophyte generation.
• The sporophyte produces haploid spores.
• A haploid spore germinates into a gametophyte.
• The gametophyte produces haploid gametes. Gametes are the reproductive cells;
they can be male gametes or sperm, and female gametes or eggs.
• Sperm fuse with egg during fertilization to form the zygote (fertilized egg).
• The zygote grows into a sporophyte generation.
• Example: If the cell of the sporophyte has 16 chromosomes (2n=16), so the spore
has 8, the cell of the gametophyte 8, the sperm 8, the egg 8, and the zygote 16.
Nonvascular Plants
• They do not have vascular tissues (vascular tissues are: xylem and phloem).
• They grow short to the ground.
• They live in moist environments.
• They need standing water for reproduction; sperm swim to get to the egg cell.
• The gametophyte generation is photosynthetic.
• The gametophyte generation exists as male or female plants.
• The sporophyte generation grows out of the gametophyte of the female plant.
• View the life cycle of a moss.
Seedless Vascular Plants
• They have conducting tissues: xylem and phloem.
• The gametophyte is heart-shaped.
• The sporophyte is photosynthetic and independent of gametophyte.
• Frond is the name given to the leaf.
• Reproductive structures are the sori (from sorus) located on the underneath of the
frond.
• Sori form spores.
• Seedless vascular plants such as fern are called the amphibian of the plant
kingdom because they require standing water for reproduction.








Gymnosperms
• Gymnosperms were the first plants not to have swimming sperm and were
therefore freed from the need of water to reproduce.
• 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 produce pollen grains (the wind can take them anywhere).
• Female cones are made of scales, where eggs develop.
• After pollination and fertilization the zygote forms.
• The zygote develops into an embryo within the ovule, which matures into a seed.
• The seed has a coat, food, and the embryo.
Angiosperms (Flowering Plants)
• The innovations of this group are: flowers and fruits.
• Match between flower parts and their functions: stamen (anther and filament),
carpel (stigma, style, and ovary).
• One unique characteristic of flowering plants 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.
The Animal Kingdom
• Animals are eukaryotes, multicellular, heterotrophic, and diploid organisms. They
 move about under their own.
• the trends in the evolution of this kingdom are; symmetry, digestive system, body
 cavity, cephalization, and segmentation.
• In our study of biology 101 we divide the animal kingdom into 9 phyla:
• Sponges, Cnidaria, Flatworms, and Roundworms (each gives rise to the next)
• Mollusks, Segmented Worms, and Arthropods come together in on line
protostomes (first mouth animals).
• Echinoderms and chordates are closely related because they are deuterostomes
(second mouth animals).
• Match the scientific and common names of the animal phyla. 
1. Sponges
• Adults of sponges are stationary animals. The body is perforated. Water enters the
body through pores that filter food particles (filter feeders). Cellular level og
organization.
2. Cnidaria
• Cnidaria display radial symmetry. They have stinging cell for offense. The body
has two tissue layers (ectoderm and endoderm). They are more advanced than
sponges. They have nerve cells. Tissue level of organization.
• During the life cycle of cnidaria there are two forms: polyp and medusa.
3. Flatworms
• Flatworms have organ system level of organization: muscle, nerve, digestive,
excretory, and reproductive systems.
• The body is made of three tissue layers: ectoderm, mesoderm, and endoderm with
no body cavity (acoelom).
• Flatworms the first animals to display bilateral symmetry.


4. Roundworms
• Roundworms the first animals to have a complete digestive system (mouth and
anus).
• The body cavity in roundworms is false because the cavity is located between the
mesoderm and the endoderm (pseudocoelom). This body cavity is found only in
roundworms.
5. Mollusks
• Mollusks: The body cavity in all other higher phyla is true because the cavity is
located within the mesoderm (coelom).
• The mantle is the unique characteristic in mollusks.
 6. Annelida
• Annelid or segmented worms the first group to have a segmented body.
• Arthropods are the most diverse group in the number of species.
• The name comes from jointed appendages. The body is covered by an
exoskeleton.
7. Arthropods
• Arthropods are divided into five classes: Insecta, Crustacea, Arachnida,
Centipedes, and Millipedes.
• Insecta have one pair of antennae in the head and three pairs of walking legs.
• Crustacea have two pairs of antennae in the head.
• Arachnida have no antennae in the head.
• Centipedes are distinguished from millipedes in the number of walking legs in
each segment of the body. In centipedes one pair per segment, in millipedes two
pair per segment.
8. Echinoderms
• Echinoderms are odd animals because the system they use for locomotion.
• This system: The water vascular system with tube feet is unique to echinoderms.
• The skeleton is internal: endoskeleton.
 9. Chordates
• The name chordata comes from the presence of the notochord: a flexible rod that
runs the length of the animal for support.
• All chordates have: a notochord, a hollow nerve cord, gill slits, and a tail at a point
in their life cycle
• In subphylum tunicate the adult retains only gill slits. They are filter feeders.
• In Cephalochordates the adult retains all the four general characteristics. They are
filter feeders.
• Vertebrata are divided into 8 classes.
• Jawless fishes (ex. Lamprey): No jaws, single fins
• Placodermi (extinct group): Hinged jaws, paired fins, and vertebrae.
• Cartilaginous fishes: cartilaginous skeleton.
• Bony fishes: Two groups: Lobe-finned fishes and ray-finned fishes.
• Lobe-finned fishes have two innovations: Muscular fin – they can walk, and lungs
– they can breathe atmospheric air (we believe that land animals evolved from this
group).
• Ray-finned fishes also have two innovations; spiny fins for defense, and
swimming bladder to adjust the swimming depth.
• Amphibians: They live both lives.
• In water they use their scaleless skin for respiration, and on land they use their
lungs.
• Fertilization is external takes place in water where the embryo develops protected
by water.
• The heart has three chambers: two atria and one ventricle.
• They are poikilothermic (the common name is cold-blooded). The body
temperature fluctuates with the environment.
• Reptiles are also poikilothermic animals.
• They live on land with more developed lungs and brain.
• The skin, is scaly, does not participates in respiration.
• The heart has three chambers: two atria and one ventricle with incomplete septum.
• Reptiles are amniotic animals: they produce amniotic egg where the embryo
develops protected by the amniotic fluid.
• Fertilization is internal: The male delivers sperm to the body of the female.
• Aves (birds) are the first animals to have a constant body temperature
(homeothermic)
• All adaptations of birds prepare them for flight: feather, hollow bones with air
sacs, no teeth, no urinary bladder, one ovary in the female, reduced bones,..etc
• The heart has four chambers: two atria and two ventricles with complete
separation between the deoxygenated and oxygenated blood.
• The female produces hard-shelled amniotic eggs. Fertilization is internal.
• Mammals
• The two innovations of mammals are the mammary gland and hair or fur (some
have a layer of fat in the skin called blubber.
• Mammals are also homeothermic animals.
• The heart is divided into four chambers, as in birds, with complete separation of
deoxygenated and oxygenated blood.
• The female produces an amniotic egg. Fertilization is internal.
