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Scientific Reasoning
Scientific Method
 Observation/ Question – Why?
 Hypothesis – a explanation/statement that can be tested
 Test the hypothesis
 Control/ experimentation
 Conclusions
 Scientific Theory – best explanation based on the facts,
but is continually tested and refined
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Observa(on
New observa(ons
are made, and previous
data are studied.

Hypothesis
Input from various sources
is used to formulate a
testable statement.

Experiment/Observa(ons
The hypothesis is
tested by experiment
or further observa(ons.

Conclusion
The results are analyzed,
and the hypothesis is
supported or rejected.

Scien(ﬁc Theory
Many experiments and
observa(ons support a
theory.
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Observations & Hypothesis


Data collected can be observations that are quantitative or qualitative



Repeating specific observations can lead to important generalizations



A hypothesis is a tentative answer to a well-framed question



A scientific hypothesis leads to predictions that can be tested by
observation or experimentation



Hypothesis-based science often makes use of two or more alternative
hypotheses

Experimental Controls and
Repeatability
 A controlled experiment compares an experimental group with a
control group
 Ideally, only the variable of interest differs between the control and
experimental groups
 Independent variable – the one that the experimenter changes
 Dependent variable – the one that is affected (measured)
 Control variables – those kept constant across all groups
 For example, the amount of light per day causes a change in the
growth rate or height of a plant

Experimental Controls and
Repeatability
A controlled experiment means that control groups are used
to cancel the effects of unwanted variables
A Control groups is needed for comparison to the
experimental group
The larger the group sizes (sample size), the stronger the
statistical analysis will be

Theory
 In the context of science, a theory is


Broader in scope than a hypothesis



General, and can lead to new testable hypotheses



Supported by a large body of evidence in comparison to a
hypothesis



Continually being tested, especially detailed mechanisms

Experimental Example:
A Controlled Field Study
 Scientists conducted a controlled experiment to test the hypothesis
that color patterns have evolved as adaptations that protect animals
from predation.
 The experiment compared an experimental group consisting of noncamouflaged mice models and a control group consisting of
camouflaged models that matched the mice native to each area.
 The groups differed by only one factor, the coloration of the mouse
models.
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Beach population

Figure 1.9-0Inland

population

Table 1.9

SCIENTIFIC THINKING: Hypotheses can
be tested using controlled field studies
 As presented in Table 1.9:
 the non-camouflaged models had a much higher percentage of attacks in
the beach and inland habitats

 Did the experimental results support the hypothesis?
 Yes, these data fit the key prediction of the camouflage hypothesis.
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A researcher predicts that rats raised in a stimulating environment will learn
faster than those raised in an isolated environment. This prediction
corresponds to:
a. Formulating a hypothesis.
b. Conducting an experiment.
c.
Analyzing the results.
d. Drawing a conclusion.

 A researcher wishes to test the hypothesis the effectiveness of a drug in
reducing blood pressure. The best way would be:
a.
To test 1 dose on a patient and measure heart rate over time.
b. To test 1 dose on a patient and measure blood pressure over
time.
c.
To test several doses each on a separate group of patients and
measure blood pressure over time.
d. To test 1several dose on several patients and measure blood
pressure over time.



A researcher predicts that rats raised in a stimulating environment will learn
faster than those raised in an isolated environment. This prediction
corresponds to:
a. Formulating a hypothesis.
b. Conducting an experiment.
c.
Analyzing the results.
d. Drawing a conclusion.

 A researcher wishes to test the hypothesis the effectiveness of a drug in
reducing blood pressure. The best way would be:
a.
To test 1 dose on a patient and measure heart rate over time.
b. To test 1 dose on a patient and measure blood pressure over
time.
c. To test several doses each on a separate group of patients
and measure blood pressure over time.
d. To test several doses on several patients and measure blood
pressure over time.

Cell Theory
• Every organism is composed of one or
more cells.
• The cell is the smallest unit having
proper(es of life.
• Con(nuity of life arises directly from
growth and division of single cells.

Parts of a Cell
Prokaryote: most basic type of cell that can exist independently of other cells
Bacteria (Eubacteria and Archaebacteria)


Cell wall: outside, rigid layer that separates the inside and outside of the cell w/ a
semipermeable plasma membrane



Cytoplasm: gel-like, rich protein fluid that surrounds/houses organelles



Nucleoid: condensed DNA of the cell



Plasmids: small, circular extra-chromosomal DNA; not associated w/ DNA in the
nucleoid; smaller number of genes compared to DNA in the nucleoid



Ribosomes: manufacture proteins from RNA and amino acids; free-floating in
cytoplasm; proteins do majority of the work in the cells



Flagella: long, whip-like structures for locomotion



Pili: facilitates communication and transfer of genetic information between two cells

Parts of a Cell
Eukarya: have eukaryotic cells; more complex; larger; some are single cells,
but most exist together as a multicellular organism
 Endoplasmic Reticulum (ER): tubular transport network made up of
flattened membranous sacs



Rough ER: studded with ribosomes; protein transportation, modification and
secretion
Smooth ER: free of ribosomes; steroid and lipid modification

 Golgi apparatus: sorts, packages, transports, and secretes proteins; works
with ER in protein movement and processing
 Vesicles: small, membrane-bounded sacs within cytoplasm; transports or
stores proteins




Vacuoles: basic storage unit
Lysosomes: contains enzymes for cellular digestion
Peroxisomes: detoxification via hydrogen peroxide

Parts of a Cell
Eukarya: have eukaryotic cells; more complex; larger; some are single cells,
but most exist together as a multicellular organism
 Mitochondria: kidney shaped, double membrane organelle; cristae, or
inner folds, contain enzymes for ATP production
 Microtubules: cellular tracks for transporting cellular material; forms
mitotic spindle during mitosis for proper organization and separation of
chromosomes; Centrosome are microtubule-organizing centers that help
to form and organize the mitotic spindles.
 Nucleus: very large, double membrane organelle with pores; contains
genetic information; control center
 Nucleolus: small body w/n nucleus; rRNA production
 Flagella: some eukaryotic cells have flagella; if more than one, its called
cilia; locomotion and movement;

Parts of a Cell
Eukarya: have eukaryotic cells; more complex; larger; some are single cells,
but most exist together as a multicellular organism
 Plants are also eukaryotic, but have some few exceptions
 Chloroplast: contains chlorophyll, allowing cells to capture solar energy
for production of glucose during photosynthesis; structurally similar to
mitochondria; plants have both mitochondria and chloroplasts
 Plant cells have larger vacuoles (that contain water) than eukaryotic cells
for proper cell pressure, and a solid cell wall that gives structure

Movement across the Cell
Membrane
 The cell controls what passes across the membrane to maintain
its internal environment which is different from the external
environment.
 Simple Diffusion – no barrier to the substance which follows
its concentration gradient (example: gases, lipid-soluble
materials)
 Facilitated Diffusion – must use a protein channel/
transporter to cross the membrane and follow its concentration
gradient (example: water, glucose, amino acids)
 Active Transport – uses a protein transporter to cross the
membrane against the substance’s concentration gradient and
uses ATP’s energy

Movement across the Cell
Membrane
 Endocytosis – the cell engulfs material (food, other cells)
using the plasma membrane and creates a vesicle
enclosing the material. Needs Ca2+ and ATP to operate.
(Example: phagocytosis in WBC or amoeba)
 Exocytosis – the cell moves a vesicle of material to the
plasma membrane and expels it. Needs Ca2+ and ATP to
operate. (Example: secretion of materials or
neurotransmitter)

1. Nucleus is the site of ATP production. True or False.

Questions

2. Scientist wishes to construct a synthetic cell and wants to make sure it has
the proper organelles for protein production, transport, and secretion.
Given this situation, identify whether the following statements are TRUE or
FALSE.
A. Chloroplasts are needed.
B.

Golgi apparatus are needed.

C. Ribosomes are needed.

3. Which are the following is present in both eukaryotic and prokaryotic cells?
A. Golgi apparatus
B.

Endoplasmic reticulum

C. Mitochondrion
D. Cytoplasm

1. Nucleus is the site of ATP production. True or False

Questions

2. Scientist wishes to construct a synthetic cell and wants to make sure it has
the proper organelles for protein production, transport, and secretion.
Given this situation, identify whether the following statements are TRUE or
FALSE.
A. Chloroplasts are needed. False
B.

Golgi apparatus are needed. True

C. Ribosomes are needed. True

3. Which are the following is present in both eukaryotic and prokaryotic cells?
A. Golgi apparatus
B.

Endoplasmic reticulum

C. Mitochondrion
D. Cytoplasm

Questions
1. In prokaryotic cells, the DNA is located in the _______, and in eukaryotic
cells the DNA is found in the _______.
2. A new type of algae has been discovered. To determine whether or not this
algae is an autotroph, the scientist should observe for which of the
following?
A. Chloroplasts
B.

Mitochondria

C. Glucose
D. ATP

Questions
1. In prokaryotic cells, the DNA is located in the _nucleoid_, and in eukaryotic
cells the DNA is found in the _nucleus_.
2. A new type of algae has been discovered. To determine whether or not this
algae is an autotroph, the scientist should observe for which of the
following?
A. Chloroplasts
B.

Mitochondria

C. Glucose
D. ATP

Questions
 Cell parts and their functions?
 _____Which of the following statements is FALSE?
a.

Active transport requires ATP.

b. Both facilitated diffusion and active transport require a
protein transporter.
c.

Facilitated diffusion moves substances against their
concentration gradient.

d. Active transport moves substances against their
concentration gradient.

Questions
 _____Which of the following statements is
FALSE?
a. Active transport requires ATP.
b. Both facilitated diffusion and active transport require a
protein transporter.
c. Facilitated diffusion moves substances against their
concentration gradient.
d. Active transport moves substances against their
concentration gradient.

Anatomy & Physiology
Anatomy - study of the structure of organs and body systems
Physiology - study of the function of the organs and body systems
Organism: highest level of organism; result of all organ systems working together within the body
Organ Systems: organs work together to perform a task; 11 organ systems
Organs: two or more tissue working together to perform extremely complex & specific functions
Tissues: cells combine in terms of function and types to form tissues
Cells: specific molecules combine to form cells, the basic unit of life
Molecules: chemical bonding of atoms that possesses its own characteristics independent of the atoms
Atoms: smallest parts of elements that still retain all the original properties of an element

4 Tissue Types


Epithelial Tissue


Provides covering (skin) or produces secretions (glandular)



Sheets, can regenerate



No vascularization, nutrients and gas exchange via diffusion



# of cells vs. cell shape


simple vs. stratified






absorption, secretion, and filtration vs. protection

Squamous, cuboidal, columnar

Nervous Tissue


Provides structure for brain, spinal cord, and nerves



Neurons generate electrical impulses



Support cells (myelin)

4 Tissue Types




Connective Tissue


Connects different structures of the body



Bone, cartilage, adipose, and blood vessels



Vascularized, but some connective tissue
are not

Muscle Tissue


Movement



Skeletal vs. smooth vs. cardiac


Voluntary, consciously controlled;
connected to bones



Involuntary; intestines, blood vessels,
bladder, uterus



Involuntary; heart

Questions
A) Connective tissue

___ i. Bone

B) Epithelial tissue

___ ii. Brain

C) Muscle tissue

___ iii. Heart

D) Nervous tissue

___ iv. Skin

A) Connective tissue

_A_ i. Bone

B) Epithelial tissue

_D_ ii. Brain

C) Muscle tissue

_C_ iii. Heart

D) Nervous tissue

_B_ iv. Skin

Just a few anatomical terms….
Anatomical position: both body and feet are facing anterior with the feet
parallel to each other, and the arms at the sides with palms facing anterior
 Superior vs. Inferior
 Anterior vs. Posterior
 Medial vs. Lateral
 Proximal vs. Distal
 Superficial vs. Deep

 Sagittal, mid-sagittal,
transverse, and frontal
sections
 Dorsal vs. Ventral Body
Cavity

Planes of the body with corresponding magnetic
resonance imaging (MRI) scans.

Median
(midsagittal) plane
Vertebral
column

Rectum Intestines
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Frontal
(coronal) plane
Right
Heart Left
lung
lung

Liver

Stomach

Spleen

Liver

Transverse
plane
Pancreas
Aorta
Spleen

Subcutaneous
fat layer

Spinal cord

Functions of the Human Body
 Adaption: receive, interpret, and respond to internal and external stimuli via the
nervous system
 Circulation: transport oxygen and other nutrients via the circulatory system
 Elimination: remove metabolic wastes via the renal system
 Locomotion: voluntary and involuntary movements via the musculoskeletal and
neurological system
 Nutrition: take in and breakdown nutrients to be used for metabolism via the
digestion system
 Oxygenation: take in oxygen and expel carbon dioxide via the respiratory system
 Regulation: hormonal control of body functions via the endocrine system
 Self-duplication: production of offspring via the reproductive system

Interactions between Organ
Systems
Maintaining boundaries: eukaryotic cells have highly specific, semipermeable membranes; integumentary system protects body from
environmental stimuli and pathogens
Response to environmental changes: ability to sense and response to
environmental stimuli; voluntary and involuntary responses
Movement: muscular system moves the bones in the skeletal system both
voluntarily and involuntarily, and the digestive, urinary, respiratory,
reproductive, and cardiovascular system involuntarily
Ingestion and Digestion: breaks down and absorbs nutrients which are
moved to tissues through the circulatory system

Interactions between Organ
Systems
Reproduction: hormones regulate reproduction
Growth: digestive system removes nutrients from food, cardiovascular
system transports nutrients, and endocrine system releases hormones that
signal growth, musculoskeletal system changes shape
Excretion: waste is eliminated by the body via the digestive and urinary
systems
Metabolism: digestive and respiratory system supplies the nutrients and
oxygen required to facilitate metabolism; blood is distributed throughout
the body by the circulatory system; endocrine system regulates the body’s
metabolism.

Circulatory System
 Supports circulation and distribution of various substances
( O2, hormones, nutrients, etc…)
 Heart
 Right: atrium, ventricle, tricuspid (AV) and pulmonary valve
 Left: atrium, ventricle, mitral (AV) and aortic valve

 Blood vessels (arteries, veins, capillaries) and blood
 SVC & IVC è right atrium è tricuspid è right ventricle è
pulmonary valve è pulmonary artery è lungs è pulmonary vein
è left atrium è mitral valve è left ventricle è aortic valve è
aorta

Questions
If the mitral valve is damaged, which of the following problems may
occur?

A. Backflow of blood into the left atrium
B. Backflow of blood into the right atrium
C. Incomplete emptying of the right ventricle
D. Incomplete emptying of the left ventricle

If the mitral valve is damaged, which of the following problems may
occur?

A. Backflow of blood into the left atrium
B. Backflow of blood into the right atrium
C. Incomplete emptying of the right ventricle
D. Incomplete emptying of the left ventricle

If prolapsed, contraction of the left ventricle will allow blood to flow
backwards into the left atrium through the mitral valve.

TRUE or FALSE
1. Blood that passes through the tricuspid valve enters the left ventricle.
2. Blood that passes through the mitral valve enters the pulmonary artery.
3. After contraction of the left ventricle, blood enters the aorta.
4. After contraction of the right ventricle, blood enters the pulmonary artery.
5. After contraction of the right atrium, blood enters the right ventricle.
6. The pulmonary valve ensures that blood stays in the aorta.

TRUE or FALSE
1. Blood that passes through the tricuspid valve enters the left ventricle. F
2. Blood that passes through the mitral valve enters the pulmonary artery. F
3. After contraction of the left ventricle, blood enters the aorta. T
4. After contraction of the right ventricle, blood enters the pulmonary artery. T
5. After contraction of the right atrium, blood enters the right ventricle. T
6. The pulmonary valve ensures that blood stays in the aorta. F

 _____If blood pressure drops, a nega(ve
feedback mechanism causes:
a. Ac(va(on of the venous reservoirs.
b. Increase in capillary blood ﬂow to insure that
the cells get oxygen.
c. Increase in heart rate, stroke volume, and
vasoconstric(on.
d. Vasodila(on to allow more blood to return to
the heart.

 _____If blood pressure drops, a nega(ve
feedback mechanism causes:
a. Ac(va(on of the venous reservoirs.
b. Increase in capillary blood ﬂow to insure that the
cells get oxygen.
c. Increase in heart rate, stroke volume, and
vasoconstric(on.
d. Vasodila(on to allow more blood to return to the
heart.

Respiratory System
 Air exchange; supplies tissues with oxygenated blood and
removes carbon dioxide
 Nasal cavity è pharynx è larynxè trachea è R. and L.
bronchial tubes è alveoli è capillaries
 Cilia (mucociliary escalator), diaphragm
 Inspiration vs. expiration
 Pulmonary function decreases with age, smoking,
pollutants, and irritating chemicals. Exercising helps to
maintain adequate lung function.

Questions
 _____During inspiration (i.e., breathing in), which of
the following happens to increase the size of the
thoracic cavity?
a. The internal intercostals contract to pull on the ribs.
b. The external intercostals relax to "release" the ribs.
c. The diaphragm contracts to flatten out.
d. All of the above are correct.

 _____During inspiration (i.e., breathing in), which of
the following happens to increase the size of the
thoracic cavity?
a. The internal intercostals contract to pull on the ribs.
b. The external intercostals relax to "release" the ribs.
c. The diaphragm contracts to flatten out.
d. All of the above are correct.

Nervous System


Central Nervous System




Brain and Spinal Cord

Peripheral Nervous System


Cranial and spinal nerves



Autonomic nervous system (ANS)




Involuntary; motor; works together to maintain balanced internal
environment


Sympathetic NS: Fight-or-Flight



Parasympathetic NS: Feed-and-Breed

Somatic NS


Voluntary; motor; 12 pairs of cranial nerves and 31 pairs of peripheral
nerves and associated ganglia

Nervous System




Neurons


Dendrites: receives stimuli from internal and external environment and brings it to the body



Axons: conducts electrical impulses away from the body



Synapse: structure that allows transmission of electrical or chemical signals to another cell

Provides sensory, motor, and integrative functions in order to react to stimuli and maintain
homeostasis


Sensory function: receives information about pain, temperature, heat, pressure, etc…



Face, fingers, and toes are more sensitive b/c they have greater # of sensory
neurons



Reflex: signal is sent to the spinal cord , and back to the muscle before the signal
is sent to brain



Motor Function: carries information from CNS to effectors, glands and muscles



Integrative Function: uses sensory information and memories to make decisions,
develops thoughts and feelings, association and executive functions

Questions
TRUE or FALSE
1. Nervous system directs bodily defenses against external stimuli.
2. Nervous system regulates heart and breathing rates.
3. Nervous system supplies the body with oxygen & removes carbon dioxide.
4. Nervous system releases heat built up by the muscular system.

TRUE or FALSE
1. Nervous system directs bodily defenses against external stimuli. T
2. Nervous system regulates heart and breathing rates. T
3. Nervous system supplies the body with oxygen & removes carbon dioxide. F
4. Nervous system releases heat built up by the muscular system. F

 _____Which disease or poison destroys the ventral
horn cells of the spinal cord?
a. Atropine.
b. Multiple sclerosis.
c. Poliomyelitis.
d. Sarin gas.
 _____The part of the brain that functions to
coordinate voluntary muscular movements and
detect discrepancies when movements are not being
carried out correctly.
a. Corpus callosum.
b. Cerebellum.
c. Cerebrum.
d. Brain stem.

 _____Which disease or poison destroys the ventral
horn cells of the spinal cord?
a. Atropine.
b. Multiple sclerosis.
c. Poliomyelitis.
d. Sarin gas.
 _____The part of the brain that functions to
coordinate voluntary muscular movements and
detect discrepancies when movements are not being
carried out correctly.
a. Corpus callosum.
b. Cerebellum.
c. Cerebrum.
d. Brain stem.

Digestion System
 Ingestion, Digestion, Absorption
 Mechanical (teeth) and chemical (enzymes) breakdown
 Gastrointestinal tract and accessory structures


Mouth (bolus) è esophagus è stomach (chyme)è small intestines
(duodenum, jejunum, ileum)è large intestine è anus



Teeth, salivary glands, pancreas, liver, and gall bladder



Stomach and intestines are lined by smooth muscles, which produce
peristalsis, or rhythmic contractions that propels food. Carbohydrate
digestion begins in the mouth by salivary amylase.



Enzymes breakdown carbs, fats, and proteins for absorption in the intestines



Stomach secretes mucus, proteases, HCl, and IF; mechanical digestion

Digestion System


Fat-lade chyme remains in the stomach longer than carbohydrate-laden chyme



Pyloric sphincter releases crude chyme into the duodenum for further digestion and
absorption



Duodenum secretes…
 Secretin: stimulates pancreas to release bicarbonate, neutralizing stomach acid, and other
pancreatic digestive enzymes (chymotrypsin, trypsin, pancreatic amylase and lipase,
etc…)


Cholecystokinin (CCK): stimulates bile (liver) release from gall bladder, decreases
motility, and acid production by the stomach



Absorption occurs in small intestines via finger-like projections called villi and microvilli;
each villus contains BVs and lymphatics for absorption



Remaining products of digestion that are not absorbed are transported into the colon.



Colon: water absorption, storage and formation of feces

Identify the labeled organs.

Questions
1.

Digestion of carbohydrates begins in the ________.

2.

The propulsion of food through the GI tract is called

3.

A.

chemotaxis.

B.

digestion.

C.

peristalsis.

D.

metabolism.

Surface area for absorption in the small intestines is increased as a result of
A.

enzymatic action on nutrients.

B.

villi and microvilli

C.

mechanical breakdown that occurs during chewing.

D.

the parasympathetic nervous system.

1.

Digestion of carbohydrates begins in the _mouth__.

2.

The propulsion of food through the GI tract is called

3.

A.

chemotaxis.

B.

digestion.

C.

peristalsis.

D.

metabolism.

Surface area for absorption in the small intestines is increased as a result of
A.

enzymatic action on nutrients.

B.

villi and microvilli.

C.

mechanical breakdown that occurs during chewing.

D.

the parasympathetic nervous system.

Digestive & Endocrine Systems
In a glucose tolerance test, two fasting subjects drink glucose solution (in amounts
that are proportional to their body weight). Plasma glucose levels are measured just
before ingestion and at 30-minute intervals for the next two hours.
•

According to the graph, the fasting
plasma glucose levels of the
subjects are approximately _____?

• Graphed Response A indicates:
a. A normal response to glucose
ingestion.
b. A diabetic condition.
c. A maximum plasma glucose level of
180 mg/dl.
d. A return to fasting glucose levels
within a half hour.
• Graphed Response B is:
a. Excess insulin has been secreted.
b. A diabetic response to glucose
ingestion.
c. A maximum plasma glucose level of
130 mg/dl.
d. A rapid return to fasting glucose
levels.

Digestive & Endocrine Systems
In a glucose tolerance test, two fasting subjects drink glucose solution (in amounts
that are proportional to their body weight). Plasma glucose levels are measured just
before ingestion and at 30-minute intervals for the next two hours.
•

According to the graph, the fasting
plasma glucose levels of the
subjects are approximately
_80-100_?

• Graphed Response A indicates:
a. A normal response to glucose
ingestion.
b. A diabetic condition.
c. A maximum plasma glucose level of
180 mg/dl.
d. A return to fasting glucose levels
within a half hour.
• Graphed Response B is:
a. Excess insulin has been secreted.
b. A diabetic response to glucose
ingestion.
c. A maximum plasma glucose level of
130 mg/dl.
d. A rapid return to fasting glucose
levels.

Immune System


Cells, tissues, and organs that fight of illness and disease; protects body from pathogens and
foreign invaders



Innate vs. Adaptive Immunity
 Innate Immunity
 1st line of defense; non-specific; physical and chemical barriers (skin, mucous
membranes, and digestive enzymes)


2nd line of defense: non-specific; fever, inflammation, phagocytosis, NK cells,
interferons, chemotaxis, and cytokines.
 Fever helps to eliminate pathogens that grow better at lower body temperatures
 Inflammation: redness, heat, swelling, and pain are the 4 cardinal signs
 NK cells: produce perforins that target cancer and virus cells., causing lysis
 Interferons: response to viral infection and prevents replication; activate
macrophages and NK cells
 Leukocytes (WBCs): responds to cytokines released by other immune cells or
damaged tissues via chemotaxis; leukocyte extravasation occurs via diapedesis
in response to cytokines.

Immune System


Adaptive Immunity
 3rd line of defense; highly specific; lymphocytes (B-cells, T-cells, NK)
 Humoral vs. Cell-mediated Responses
 Humoral Response (Antibody-mediated)
 B-cells are activated by T-helper cells to produce antibodies that are
highly specific for the antigen
 Active Immunity: a vaccine or antigen stimulates the production of
antibodies
 Passive Immunity: antibodies from another source (breast milk)


Cell-mediated Response
 Macrophages phagocytose non-self cells and presents antigens to Thelper cells. T-helper cells release cytokines that stimulate cytotoxic Tcells to destroy specified non-self cells
 Once the immune system has recognized a specific antigen, it is able to eliminate
the pathogen more effectively in the future.

1.

2.

3.

What kind of immunity is produced by a vaccine?
A.

Naturally acquired passive immunity

B.

Artificially acquired passive immunity

C.

Naturally acquired active immunity

D.

Artificially acquired active immunity

Questions

Which of the following are released by damaged cells in an effort to draw WBCs to the
area of damage?
A.

Phagocytes

B.

Cytokines

C.

Interferons

D.

Leukocytes

What is physiological benefit of a mild to moderate fever?
A.

Warns the individual that body is under attack by a pathogen

B.

Stimulates release of macrophages

C.

Decreases metabolism

D.

Enhances destruction of pathogens

1.

What kind of immunity is produced by a vaccine?
A.

Naturally acquired passive immunity

B.

Artificially acquired passive immunity

C.

Naturally acquired active immunity

D. Artificially acquired active immunity

2.

3.

Which of the following are released by damaged cells in an effort to draw WBCs to the
area of damage?
A.

Phagocytes

B.

Cytokines

C.

Interferons

D.

Leukocytes

What is physiological benefit of a mild to moderate fever?
A.

Warns the individual that body is under attack by a pathogen

B.

Stimulates release of macrophages

C.

Decreases metabolism

D. Enhances destruction of pathogens



A transfusion of type A blood given to a person who has type O
blood would result in which of the following?
a. the recipient's B an<gens reac<ng with the donated an<B an<bodies
b. the recipient's an<-A an<bodies clumping the donated
red blood cells
c. the recipient's an<-A and an<-O an<bodies reac<ng with
the donated red blood cells if the donor was a
heterozygote (Ai) for blood type
d. no reac<on because type O is a universal donor
e. no reac<on because the O-type individual does not have
an<bodies



Memory cells produced by B-lymphocytes help the organism to
respond more quickly to an infec<on the second <me around
because they:
a. Start a cell-mediated response.
b. Have created their own an<gens from the ﬁrst exposure.
c. Rapidly clone an<bodies picked up during the ﬁrst
exposure.
d. Directly aLack the invaders instead of producing
an<bodies



A transfusion of type A blood given to a person who has type O
blood would result in which of the following?
a. the recipient's B an<gens reac<ng with the donated an<B an<bodies
b. the recipient's an<-A an<bodies clumping the donated
red blood cells
c. the recipient's an<-A and an<-O an<bodies reac<ng with
the donated red blood cells if the donor was a
heterozygote (Ai) for blood type
d. no reac<on because type O is a universal donor
e. no reac<on because the O-type individual does not have
an<bodies



Memory cells produced by B-lymphocytes help the organism to
respond more quickly to an infec<on the second <me around
because they:
a. Start a cell-mediated response.
b. Have created their own an<gens from the ﬁrst exposure.
c. Rapidly clone an<bodies picked up during the ﬁrst
exposure.
d. Directly aLack the invaders instead of producing
an<bodies

Other important organ systems


Endocrine System




Integumentary System




Protects internal tissue from injury, pathogens, waterproofs, and regulates body temperature;
skin, mucous membranes, hair, nails

Lymphatic System




Controls bodily functions; Glands secrete hormones that travel through the blood; pineal,
thyroid, parathyroid, thalamus, hypothalamus, pituitary, thymus, adrenals, pancreas, testis,
ovaries

Supports the immune system by housing and transporting WBCs to and from lymph nodes;
returns fluid from tissue back into the cardiovascular system; carries lymph (rich in
antibodies); lymph nodes, lymph vessels, spleen, thymus, tonsils

Muscular System


Skeletal muscles, tendons, ligaments; does NOT include smooth and cardiac muscle

Other important organ systems
 Reproductive System
 Facilitates the production of offspring, secondary sex characteristics;
hormones suppress or encourage activities such as libido and aggression;
testis, ovaries, penis, vagina, uterus, breasts

 Skeletal System
 Provides support and protection, and movement; bones, cartilage,
ligaments, joints; storage site for minerals (Ca and P)

 Urinary System
 Urinary and excretory system helps regulate water and electrolytes balance,
acid-base balance of the blood, removes nitrogenous wastes from body
such as from the breakdown of proteins

Life Sciences


Macromolecules



Chromosomes, Genes and DNA



Phenotypes & Genotypes



Mendel’s Laws of Genetics and the Punnett Square

Macromolecules in Biological Systems
Category

Subunits

Examples

Carbohydrate

Monosaccharide

Glucose, fructose,
starch, glycogen

Protein

Amino acids

Albumen, enzymes,
receptors, channels

Fats

Glycerol + fatty acids

Triglycerides,
phospholipid, steroids

Nucleic acids

Nucleotides

DNA, RNA, ATP

Nucleic Acids



Stores and transmits hereditary information
Polymers of nucleotides (monomer)
 Nucleotide = Pentose sugar, phosphate group, and a nitrogenous base
 Purines (2 rings) vs. Pyrimidines (1 ring) - encodes genetic information
 Adenine (A), guanine (G), cytosine (C), uracil (U), thymine (T)



Deoxyribonucleic acid (DNA) - genetic blueprint of the cell
 Double-helix; deoxyribose-phosphate backbone; anti-parallel; with complementary
base-pairing; strands held by hydrogen bonds
 A+T
C+G



Ribonucleic acid (RNA) - messenger within the cell
 Mostly single stranded strings of nucleotides; ribose-phosphate backbone
 A+U
C+G

 Transcription: DNA è RNA

Translation: RNA è Protein

Chromosomes, Genes,
Proteins, RNA, and DNA
 Chromosomes: contains genes, which codes for information that
specifies the production of proteins
 Chromosomes consist of subunits of genes, and genes consist of DNA

 Information encoded in genes are made of nitrogenous bases in
specific complementary base-pairing sequences

!!!CENTRL DOGMA of BIOLOGY!!!
DNA è RNA è Protein

chromosome 1
from tomato
pair of
homologous
chromosomes

Changes in DNA and
Mutations in Germ Cells
Mutations in the genome typically occur by two mechanisms:
1. Errors during DNA replication
During replication, DNA polymerase produces a new complementary DNA strand
through base-pairing.
HOWEVER, IT DOES MAKE SPONTANEOUS ERRORS
Thus, DNA repair mechanisms exist to greatly reduce error rate!
DNA polymerase has proofreading functions
Mismatch repair: removes incorrect nucleotide and replace it with the correct
one; after DNA replication
If a mutation is OVERLOOKED, then the DNA sequence from then on is
ALTERED.

Changes in DNA and
Mutations in Germ Cells
Mutations in the genome typically occur by two mechanisms:
2. Mutagens
Substances that causes DNA damage such as UV to chemicals
Excision repair: inspect DNA for these particular types of damage and
repair it; typically it’s a section of DNA, not just a nucleotide

Mutations that occur in somatic cells are not inheritable
ONLY, ONLY, ONLY mutations in germ cells are inheritable
Genetic disorders are mutations that are found in germ cells, which may be
passed onto the next generation

Phenotypes and Genotypes
Phenotype: physical expression of genetic traits such as color, height,
shape, body characteristics, etc…
Genotype: genetic make up; genes codes for particular proteins that
determine the hereditary traits

Different coat colors between cat breeds are examples of
genotype or phenotype?

BOTH genotype and environmental factors affect the phenotype of an
organism.

Organisms can have different genotypes, but same phenotypes. How?

Mendel’s Laws of Genetics
and the Punnett Square
 Gregor Mendel’s pea studys in the 1800s

Gene: piece of DNA that controls a particular trait
Alleles: multiple forms of the same gene
Dominant (T) vs. Recessive (t) traits
Homozygous (TT or tt) vs. Heterozygous (Tt)

The Punnett Square: graphical representation of all the possible
combination of alleles

Incomplete Dominance: dominant and recessive traits produce an
intermediate phenotype

Simple Gene Example
 Mendel’s pea plants:
 Flower color – red (dominant) or white (recessive)
Genotype

Phenotype

AA or Aa

Red

aa

White

CACA or CACa

Red

CaCa

White

Simple Gene Example
 When homozygous individuals with the two flower
colors are interbred, then the genotype of their
offspring (F1 generation) will be Aa and their
phenotype will be Red.
 Using a Punnett Square we can make predictions
about succeeding generations.

Punnett Square
The F1 generation will be:
a

A
Aa

A
Aa

a

Aa

Aa

Genotypic Ratio: all Aa
Phenotypic Ratio: all Red, no White

Simple Gene Example
(cont.)
 When the F1 generation (all Aa, Red) interbreeds, a
different result from the first mating occurs. Some
have Red flowers and some have White ones.

 Using a Punnett Square we can continue to make
predictions about succeeding generations.

Punnett Square
The F2 generation will be:
A

A
AA

a
Aa

a

Aa

aa

Genotypic Ratio: 1:2:1 (AA:Aa:aa)
Phenotypic Ratio: 3:1 (Red:White)

1. Chromosomes contain stretches of DNA called _____, which contain the
information that control particular traits for an individual.
2. TRUE or FALSE
A. DNA in gametes is the DNA passed on to future generations.
B.

Genetics traits are expressed through the actions of proteins.

3. _____ are the entire set of genes in organism, while _____ are the
characteristics an traits expressed by those genes.
4. Different coat colors between cat breeds are examples of genotype or
phenotype?

1. Chromosomes contain stretches of DNA called _genes_, which contain the
information that control particular traits for an individual.
2. TRUE or FALSE
A. DNA in gametes is the DNA passed on to future generations. TRUE
B.

Genetics traits are expressed through the actions of proteins. TRUE

3. _Genotypes_ are the entire set of genes in organism, while _phenotypes_
are the characteristics an traits expressed by those genes.
4. Different coat colors between cat breeds are examples of genotype or
phenotype? Phenotype

What are the possible offspring of the following crosses?
A. Homozygous rose with thorns (TT) x Heterozygous rose with thorns (Tt)
B. Heterozygous rose with thorns (Tt) x Heterozygous rose with thorns (Tt)
C. Homozygous rose without thorns (tt) x Heterozygous rose with thorns (Tt)

In humans, a hypothetical disease, allomentia, is carried on the allele a, which is
recessive to A. If a carrier of allomentia mates with another carrier of
allomentia, what is the chance that an offspring will be a carrier of allomentia?

What are the possible offspring of the following crosses?
A. Homozygous rose with thorns (TT) x Heterozygous rose with thorns (Tt)
100% with thorns (TT, Tt)
A. Heterozygous rose with thorns (Tt) x Heterozygous rose with thorns (Tt)
25% with thorns (TT), 50% with thorns (Tt), and 25% without thorns (tt)
A. Homozygous rose without thorns (tt) x Heterozygous rose with thorns (Tt)
50% with thorns (Tt) and 50% without thorns (tt)

In humans, a hypothetical disease, allomentia, is carried on the allele a, which is recessive
to A. If a carrier of allomentia mates with another carrier of allomentia, what is the
chance that an offspring will be a carrier of allomentia?
Aa x Aa
50%



a.
b.
c.
d.


a.
b.
c.
d.


a.
b.
c.
d.


a.
b.
c.
d.


a.
b.
c.
d.

The pedigree below shows the genetic makeup of individuals in this family for Hemophilia (a sex-linked recessive
disease). The father, John, is a hemophiliac, while the mother, Sally, is not. Of the children, Jack, Liz and Jean are
hemophiliacs, while Don is not. There is no information about John’s parents. [USE PUNNET SQUARES!]
What must Jean’s genotype be:
XR Xr
Xr Xr
Xr Y
XR XR
What must Don’s genotype be:
XR Y
XR Xr
Xr Y
XR XR
Their mother, Sally, must have a genotype of:
XR Xr
Xr Xr
Xr Y
XR XR
If Jean and Jim (who has normal vision) have children, what is the probability that their sons will be color-blind?
0%
25%
50%
100%
Which combination could NOT possibly be the respective genotypes of John’s father and mother:
Xr Y and XR Xr
XR Y and XR XR
Xr Y and Xr Xr
XR Y and XR Xr



a.
b.
c.
d.


a.
b.
c.
d.


a.
b.
c.
d.


a.
b.
c.
d.


a.
b.
c.
d.

The pedigree below shows the genetic makeup of individuals in this family for Hemophilia (a sex-linked recessive
disease). The father, John, is a hemophiliac, while the mother, Sally, is not. Of the children, Jack, Liz and Jean are
hemophiliacs, while Don is not. There is no information about John’s parents. [USE PUNNET SQUARES!]
What must Jean’s genotype be:
XR Xr
Xr Xr
Xr Y
XR XR
What must Don’s genotype be:
XR Y
XR Xr
Xr Y
XR XR
Their mother, Sally, must have a genotype of:
XR Xr
Xr Xr
Xr Y
XR XR
If Jean and Jim (who has normal vision) have children, what is the probability that their sons will be color-blind?
0%
25%
50%
100%
Which combination could NOT possibly be the respective genotypes of John’s father and mother:
Xr Y and XR Xr
XR Y and XR XR
Xr Y and Xr Xr
XR Y and XR Xr

The pedigree below shows the genetic makeup of individuals in this family for
cystic fibrosis, an autosomal recessive disease. The father, John, has
cystic fibrosis, while the mother, Sally, does not. Of the children, Jack, Liz
and Jean have cystic fibrosis, while Don does not. John’s mother does not
have cystic fibrosis, but his father does. [USE PUNNETT SQUARES!]
What must John’s genotype be:
a. AA
b. Aa
c. aa
What must John’s father’s genotype be:
a. AA
b. Aa
c. aa
John’s mother must have a genotype of:
a. AA
b. Aa
c. Aa

If Jean and Jim (normal non-carrier) have children, what is the probability
that their sons will have cystic fibrosis?
a. 0%
b. 25%
c. 50%
d. 100%

The pedigree below shows the genetic makeup of individuals in this family for
cystic fibrosis, an autosomal recessive disease. The father, John, has
cystic fibrosis, while the mother, Sally, does not. Of the children, Jack, Liz
and Jean have cystic fibrosis, while Don does not. John’s mother does not
have cystic fibrosis, but his father does. [USE PUNNETT SQUARES!]
What must John’s genotype be:
a. AA
b. Aa
c. aa
What must john’s mother’s genotype be:
a. AA
b. Aa
c. aa
Sally must have a genotype of:
a. AA
b. Aa
c. Aa

If Jean and Jim (normal non-carrier) have children, what is the probability
that their sons will have cystic fibrosis?
a. 0%
b. 25%
c. 50%
d. 100%

