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Course Description

Thiscourseisanintroductory course designed to devel op an understanding and appreci ation of the basic biologi-
cal principlesused in exploring lifeat themolecular and cellular level s. The concepts of molecular structureand
functionwill be gpplied to the structureand function of thecdll. Similaritiesand differencesin structureand function
of theprokaryotic and eukaryotic cell will be covered a ong with the origin and evolution of life.

Disabilities/ Medical Conditions
If you haveadisability or medica condition that requires specia accommodations, please contact meimmediately
so that we can discuss these accommodations.

Grading
Assignments 26 x 100 pts 2600 pointstotal
Examination#1 100 points
Examination#2 100 points
Examination#3 100 points
TOTAL POINTSPOSSIBLE 2900

NOTE: Inorder toreceiveapassing gradein thecourseyou MUST earn aminimum of 180 pointsout
of the possible 300 on the examinations. Thisrepresentsamean score of 60% for thethree examina-
tions. Failureto earn amean passing grade (60% ) on the examinationswill result in an automatic grade
of E for thecourseirrespectiveof your performanceon theassignments.



Final gradeswill bebased on total pointsearned and will beassigned asfollows:

A= ameanpassing grade (180 points/ 300) onthe examinations AND atotal of 2610 pointsfor the
course.

B= ameanpassing grade (180 points/ 300) on theexaminations AND atotal of 2320 -> 2600 points
for thecourse.

C= amean passing grade (180 points/ 300) on the examinations AND atotal of 2030 -> 2319 points
for thecourse.

D= ameanpassnggrade (180 points/ 300) on theexaminationsAND atotal of 1740 -> 2029 points
for thecourse.

E= Failuretoearn amean passing grade (180 points/ 300) on the examinations OR amean passing
grade (180 points/ 300) on the examinationsand atotal of lessthan 1740 pointsfor the course

EXAM SCORESARE NOT CURVED. Theexaminationswill consist of short answer questions, multiple-
choice, true/fal se, short essay questions. The short answer/short essay questionswill be of thetypefoundinthe
assgnments. The multiple choice questionswill be of thetypefoundin thetextbook and intheexam review section
onthe CD that accompaniesthetextbook. Each examinationwill be 2 hourslong.

You must take examination #1 after you have completed module #4. Assignments#9 - 26 will not be
graded until after you havetaken examination #1.

You must take examination #2 after you have completed module#7. Assignments#18 - 26 will not be
graded until after you havetaken examination #2.

About the Assignments

Each assignment consists of aseriesof short answer questions. Read each question carefully and answer it fully.
Note: that some questions consist of severa parts. Make sureyou answer all partsof aquestion. All submitted
assignmentsmust betyped or wor d-processed. Handwr itten assignmentswill not begraded. You can,
however, hand-draw diagrams and graphs. Each assignment isworth 100 points. You will lose pointsfor bad
grammar, spelling and sentence construction.

Asyou review each chapter, do not just memorizethefacts. | nstead focus on understanding the underlying con-
cepts. Some of the questionsin the assignmentsare direct recall questions, while others are conceptual and/or
application questions. Some questionswill requireyou to refer back to previously acquired knowledge or to
conduct research either inthelibrary or inlater chaptersin thetextbook. Several assignments (# 25 and #26in
particular) requireyou to do someextensiveresearch and writing.

Asaningructor, my goasfor you go beyond youjust learning thefactsof biology. | fed itisimportant, and crucid,
that you (a) understand the concepts and theories of the subject matter; (b) develop the ability to apply this
knowledgeto new problemsand situations; and (c) effectively communi cate thisknowledgeto other people.

You have oneyear to completeal of the courserequirements. Ideally, you should plan on submitting acompleted
assignment every 12 days. Some of these assignmentsrequire somelibrary research and planning, sodo not leave
ittill thelast minuteto work on assgnments.



Supplemental Course material on the World Wide Web
Thefollowing courses, which | teach, can befound on the World Wide Web-

B10 102, Human Ecology
BIO 150, Principlesof Biology |
BIO 208, Principlesof Microbiology

All three of these courses can be accessed through * Bestti€' sBiology” Homepage.
TheURL is. http://www.uky.edu/~rebeatl

ThisURL will bring you to my home page, which hasatable of contents. Click onyour selectionand youwill be
connected to the gppropriate course. The courselecture schedul e, along with other course material islisted. Even
though you are probably working through the course materia at ascheduledifferent tothisone, you can till avall
of thissupplementa information. Thelecturetopicsin thelecture schedul e have been hyperlinked to other pageson
theWWW. Just click on any hyperlinked (blue) lectureitem and you will be connected to apagelisting information
onthat topic. Thislist will includereview materid,, additiona coursemateria and someinformationthat youwill find
interesting.

Academic Offenses

Cheating
Cheatingisa seriousacademic offense. Thefollowing is an excerpt taken from the “ Students Rights and
ResponsibilitiesHandbook, University of Kentucky”.

“Chestingisdefined by itsgenera usage. Itincludes, butisnot limited to, wrongful giving, taking, or presenting any
information or materid by astudent withtheintent of aiding himsdf/herself or another on any academicwork which
isconsideredinany way inthe determination of thefinal grade”

Plagiarism
Plagiarism isa serious academic offense. Thefollowing isaexcerpt taken from the “ Students Rights and
ResponsihbilitiesHandbook, University of Kentucky”

“ All academic work, written or otherwise, submitted by studentsto their instructorsor other academic supervisors,
isexpected to betheresult of their own thought, research, or self-expression.

When students submit work purporting to betheir own, but whichin any way borrowsideas, organization, word-
ing or anything el sefrom another sourcewithout appropriate acknowledgment of thefact, the studentsareguilty of

plagiariam.
Plagiarism includes reproducing someone else’'swork . . . . . If the wor ds of someone else are used, the

student MUST put guotation mar ksar ound the passagein question and add an appr opriateindication of
itsorigin. Making smplechangeswhileleaving the organi zation content and phraseol ogy intact isplagiaristic.”

Char gesof an academic offense will be made against any student that commits plagiarism or cheats.
TheMINIMUM penalty for such an offenseisthe assignment of agrade of E for the coursein which
the offense occurred. More severe penalties include suspension or dismissal from the University. |

havea zer o-tolerancepolicy regarding plagiarism or any other academic offense.
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BIO 150, PRINCIPLES OF BIOLOGY 1

Course Goals

The student will devel op an appreciation and understanding of thefundamental principles(withemphasis
onmolecular, cellular, evolutionary principles) whichunify al life.

The student will devel op an understanding of the methodsand processesof scientificinquiry.
The student will be prepared for advanced coursesin cell biology and genetics.
Thestudent will recogni zethe contributions of biology to modern society.

The student’sneedswill be met by fostering the devel opment of critical thinking, reasoning, and problem-
solving kills, scientific attitudesand val ues.

The student will be prepared to make responsible decisions about social issuesthat relateto science,
technol ogy, the environment and health, such asaging, cancer, drugs, energy, genetic engineering, heredity
and nutrition.

Instructional Objectives
At the completion of the course, the student should be ableto:

Scientific Methods and Tools of Science

1.
2.
3.

Demonstrate an understanding of theroleof scientific methodin scientificinvestigation.
Andyzeand interpret datafrom agiven graphor figure.
Relate pH scaleto hydrogen ion concentration.

Organizing Concepts

4.

7.

List thefundamental characteristicsof living organismsand discussthe principlesthat unify living organ-
iIms

Discussthefivekingdom system of classification of organisms, and givethecriteriaused to assgn mem-
bersto each kingdom.

Arrangein order thefollowing categoriesof classification: kingdom, phylum, class, order, family, genus,
Species.

Discussthevariousfactorsinvolved in natural sl ection asamechanism of evolution.

The Chemistry of Life

8.

10.

Beableto usethe periodic tableto determine the € ectronic configuration, chemica propertiesand method
of bonding of aparticular atom.

Discusstheroleof thefollowing bond types, ionic, covalent, hydrogen and hydrophobic, inthe structure of
biomolecules.

Discussthelikelihood of theformation of hydrogen bonds between two given moleculesand theimpor-
tance of hydrogen bondsasthey relateto the properties of water.
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11.

12.

13.
14.
15.

16.

| dentify hydrophobic and hydrophilic functiona groups(hydroxyl, amino, methyl, carbonyl, carboxyl, sulf-
hydryl, phosphate), and polar and nonpolar bonds. Relatetheir structureto their function.

| dentify thefour groupsof biomolecules. Discusstherel ationshi p between the structureand function of the
moleculesin each group.

Demonstrate how macromolecules areformed and how they are broken down.
Predict thesolubility of compoundsin hydrophilic and hydrophobic solvents.

Describethechemical conditionsthat are believed to have existed on earth at thetimeof theorigin of life.
Discussthesteps by whichlifemay have originated from organic monomers.

Discusshow theevolution of thefirst organismsled to changesin thoseearly chemica conditions.

The Cell — Structure and Function

17.
18.
19.
20.

Compare and contrast the structure of prokaryotic and eukaryotic cells, and plant and animal cells.
Relatethe structure of mgjor cell organellesto their function.
Describetheroleof key organellesin cdllular processes such as protein manufacture and secretion.

Discusstheevolution of eucaryotes.

Membrane Structure and Function

21.
22.

23.
24,

Red ate membrane structureto membranefunction.

Predict the effect of exposing cellsto solutions of differing solute concentration and describe the solute
concentration intermsof hypertonic, isotonic and hypotonic.

Describediffusion, facilitated diffus on and osmosisand cite exampl es of each process.

Compareand contrast passivetransport processwith active transport processes.

Cellular Respiration — Harvesting Chemical Energy

25.
26.

27.
28.
29.
30.

31.
32.
33.

CitetheFirst and Second Lawsof Thermodynamicsand explain how they relateto biological systems.

Discusstheroleof different kindsof energy (potentia and kinetic)and different formsof energy (chemical,
electrical, heat, mechanical) in biological systems. Discusscaloric content of food.

Given equations, energy diagrams, and/or valuesfor G, identify reactionsasendergonic or exergonic.
Define oxidation and reduction and rel ate these processesto energy gain or 1oss.
Discusstheroleof ATPastheenergy currency of thecell.

Describe how an enzyme changestherate of achemical reaction. Relate enzyme specificity of actionto
enzymestructure.

Describehow environmentd changesinfluenceenzymeactivity.
Discusstherel ationship between mitochondria structureanditsfunctionin cellular respiration.

Citetheroleof key compoundsin glycolysisand Krebscycle.
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35.

36.
37.

Describe ATP production by chemiosmotic phosphorylation.

Compareand contrast ATPproduction viasubstrate-level phosphorylationwith ATPproduction viaoxida:
tive phosphorylation.

Discusstherole of NADH and FADH2 in ATP production.

Compare and contrast aerobic respiration processes with anaerobi ¢ processesin termsof energy yield,
fina eectron acceptor, and type of phosphorylationinvolved and availability of oxygen.

Photosynthesis

38.
39.
40.

41.
42.
43.
44,

45.

Discussthereationship between chloroplast structureand itsfunctionin photosynthess.
Relatewavelength of light to energy.

Discusstheréationship between the absorption spectrum and the action spectrum for the pigments of any
givenplant.

Compare and contrast cyclic and noncyclic photophosphorylation.
Describetheré ationship between thelight and dark reactions of photosynthesis.
Explaintherolesof key compoundsin photosynthes's.

Predict theeffectsof environmenta changes(amount and typeof light, carbon dioxidelevels) ontherate of
photosynthesis.

Discusstherolesof photosynthesisand aerobic respiration in the flow of energy through abiological
system.

Cell Reproduction — Mitosis and Meiosis

46.
47.
48.
49,
50.

Describethefour stages(G1, S, G2, M) of thecell cycle.

Compareand contrast asexual and sexua reproduction.

| dentify each of the stagesof mitosisand meiosis. | dentify the cellsat each stage ashaploid or diploid.
Compareand contrast mitosiswithmeiosis.

Discuss how the process of melosis contributesto genetic variation.

Mendel and the Gene Idea

5l

52.

State Mendel’sLaw of Segregation and Mendel’s Law of Independent Assortment and relatethem to
eventsinmeiosis.

Definethetermscommonly associated with basic genetics: phenotype, genotype, homozygous, heterozy-
gous, dlele, locus, testcross, segregation, independent assortment, linkage, crossing over, sex linkage, sex
determination.



53.

Solve problemsinvolving thefollowing genetic principles:
geneassortment (3:1, 1:2:1, Fratios)
independent assortment (9:3:3:1 F ratios)
sex linkage, multiplealees, dominancev incomplete dominance

54. Citeexamplesof how an organism'’senvironment may control phenotype.

DNA Structure and Protein Synthesis

55.

56.
57.
58.
59.

60.

61.
62.
63.

Describethe structureand chemical composition of DNA and RNA. Discusstheroleof hydrogen bonding
in DNA replication, transcription and trand ation.

Compare and contrast prokaryotic and eukaryotic chromosome structure.
Describe DNA replication.
GivenaDNA sequencebeableto transcribe and trand ateit into the designated protein.

Explaintherolesof DNA, mRNA, tRNA, rRNA, DNA polymerase DNA ligase, RNA polymerase,
peptidyl transferase, amino acidsand ATPin the process of protein synthesis.

List thedifferent kinds of mutations and consequences on gene expression and factorsthat may cause
thosemutations.

Describe how gene expressioniscontrolledin prokaryotic and eukaryotic cells.
Describehow genetic engineering isaccomplished and cite practical examplesin agricultureand medicine.

Critically examinemoral and ethical issues surrounding genetic engineering, genetic diseasesand theHu-
man Genome Project.

Evolution and Natural Selection

64.
65.

606.

67.
68.
69.

Defineevolution and cite examplesthat supportsit.

Explaintheoriginsof genetic variability including mutations, chromosomal aberrations, and crossing over
during meiosisand sexual reproduction and rel atetheimportance of recombination to natural selectionand
evolution.

Discussthevariousfactorsinvolved in natural selection asamechanism of evolution and the effects of
natural selection on populations.

Definetheterm speciesand discussreproductiveisolating mechanisms.
Defineand giveexamplesof alopatric and sympatric speciation.

| dentify emergent macroevol utionary patterns. Cite examplesof mgjor eventsintheevolution of life.
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