College of Arts and Sciences

BIO Biology

BIO 101 WAYS OF DOING BIOLOGY. Q)
Throughaseriesof | ecturesand di scussionsstudentswill gainabetter understanding of thevari ousacademicprogramsinthelifesciences
acrosscampus. I nformationwill alsobeprovided about research opportunitiesand career possibilities. Pass/fail only. Enrollment limited
to freshmen and sophomore sciencemgjors.

BIO 102 HUMAN ECOLOGY. 3)
A study of theinterrel ationshipsof man, popul ations, space, energy, food, mineral resourcesand other lifeon earth. Not for lifescience
majors.

BIO 103 BASIC IDEAS OF BIOLOGY. 3
Introductory biology. Discussiontopicsarethoserel evant to both plantsand animal s- cell structureand function, moleculesimportant to
living things, metabolism, heredity, environment. Not for lifesciencemajors.

tB1O 110 INTRODUCTION TO HUMAN BIOLOGY AND HEALTH.

BIO 111 GENERAL BIOLOGY LABORATORY. @)
Laboratory studiesinthestructureandfunction of cells, plants, and animal s; ecol ogy; heredity; and evolution. Preregor coreq: BIO 103
or consent of instructor.

BIO 148 INTRODUCTORY BIOLOGY I. 3)
B10 148introducesthestudent to thebi ol ogical mechanismsoperating at themol ecul ar, cellular, and popul ation level that contributeto
theorigin, maintenance, and evolution of biodiversity including the originsand history of the evol utionary process. Coursematerial is
presented withinaphyl ogenetic context, emphasi zing theshared history of all living organismson earththrough commonancestry. The
first semester of an integrated one-year sequence (BIO 148 and BIO 152). Prereq: Math ACT of 24 or above or MA 109, and past or
concurrent enrollmentin CHE 105.

tB10 150 PRINCIPLES OF BIOLOGY I.
tB10 151 PRINCIPLES OF BIOLOGY LABORATORY I.

*Bl1O 152 PRINCIPLES OF BIOLOGY II. 3
Thesecond semester of anintegrated one-year sequence (Bl O 148 and 152) that i sdesigned to devel op understanding and appreciation
for thebiocompl exity of multicellular eukaryotes, withemphasisonanimal sandterrestrial plants. Structureand functionrelationshipswill
be explored at many levels of organization. Prereg: C or better in BIO 148 or permission of Department.

tB1O 153 PRINCIPLES OF BIOLOGY LABORATORY II.

BIO 155 LABORATORY FOR INTRODUCTORY BIOLOGY I. Q)
Thiscourseisdesignedto provideabroadintroductionintothedata, results, andinformation associated with biol ogical research, andinto
someof theanalytical approachesused totest biological hypotheses. Communi cation of these aspectsof biological researchiscrucial,
and much of thislab coursewill befocused onthedevel opment of effectivewriting skillsfor thedelivery of thisinformation. Prereg: Math
ACT of 23 or above or MA 109, past or concurrent enrollment in CHE 105.

BIO 180 SPECIAL TOPICS IN BIOLOGY (INTRODUCTORY LEVEL): (Subtitle required). (1-4)
Interdisciplinary, topical or experimental courseinintroductory biology. Subtitlerequired. May berepeated for amaximum of 12 credit
hoursunder different subtitles. L ectureand/or laboratory and/or recitation and/or seminar. Prereq: Determined by instructor.

BIO 190 SUPPLEMENTAL BIOLOGY WORKSHORP . Q)
Cooperativeworkshop offered only asan optional supplement tocertainbiol ogy lecturecourses. Offered only onapass/fail basis. Coreq:
BI10 150.

BIO 192 SUPPLEMENTAL BIOLOGY WORKSHORP II. @)
Cooperativeworkshop offered only asan optional supplementto certainbiol ogy lecturecourses. Offered only onapass/fail basis. Coreq:
BIO 152.
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BIO 198 SCHOLARS BIOLOGY RESEARCH. 2
Biology 198isoneof the Scholars coursesfor biology majorsin the Department of Biology Scholars Program. Thiscourseisdesigned
to provideasolidintroduction to 21st century bioscienceresearch. Studentswill learn how to critically read, interpret, understand and
discussorigind literature. Studentswill learn how to discuss dataand information from the original literature appropriately, develop
reasonabl ehypothesesfrom current 21st century bioscience problemsand provide plausible conclusionsand presentationsinregard to
thoseproblemsusingoriginal informationand data. L astly, thecourseisdesigned to equi p studentswiththenecessary skillstoparticipate
and succeedinanupper level research experience. Thecoursesubstitutesfor BIO 155for BIOLOGY majors. Prereq: ACT 30or Reading/
Math SAT of 1320 or Reading/Math/Writing SAT of 1980, and declared biology major, and amin High School GPA of 3.5.

BIO 199 RESEARCH EXPERIENCE IN BIOLOGY. (0-1)
Participationin biological research under thedirection of afaculty mentorinBiology or arelatedfield. A research contract signed by the
student and faculty mentor must be approved by the Director of Undergraduate Studiesin Biology. Offered pass/fail only.

*BIO 208 PRINCIPLES OF MICROBIOLOGY. 3
Thecourseintroducesfundamental microbiological principlesandtechniques. Emphasi sisplaced ontheinteractionsbetween humansand
microorganisms, especially bacteriaand viruses, the use of antimicrobial agents, microbial antibiotic resistance, and the structural,
functional, and evol utionary rel ationshipsamong microorgani sms. Prereq: High school chemistry recommended.

BIO 209 INTRODUCTORY MICROBIOLOGY LABORATORY. (2)
Laboratory exercisesingeneral microbiology. Laboratory, four hoursper week. Prereq: Oneunit of chemistry or consent of instructor;
B10 208 or BIO 308 should be taken concurrently.

BIO 300 GENERAL ENTOMOLOGY. 3
Fundamental sof insect biol ogy and rel ationshi psamong i nsects, plants, and other organisms; identification of commonly encountered
insects. Beneficial and detrimental effects of insects are discussed. Lecture, two hours; laboratory, two hours per week. Prereq: One
courseinintroductory biology. (SameasENT 300.)

BIO 302 INTRODUCTION TO NEUROSCIENCE. 3
Thisintroductory courseisdesignedto providestudentswith abasi cunderstanding, at thephysiological, cellular and molecul ar level s, of
how thenervoussystemfunctionsto createbehavior. Itwill al sointroduce studentsto the consequencesof abnormal systemfunctioning
brought about by either disease or injury. Prereq: BIO 152 or equivalent or permission of instructor.

BIO 303 INTRODUCTION TO EVOLUTION. 4)
Thiscoursecoverstopicsinevolution, concentrating onthe Darwinian theoriesof evol utionincluding descent with modification, natural
selection, and sexual selection. Topicswill include: patternsof evol ution, thegeneti c sourceof variation, measuring evol ution, adaptation,
speciation, humanevolution, “evo-devo”, and evol utionary medicine. Taught on campus(lecture: threehours; recitation, threehours) or
online. Prereq: BIO 148, BIO 152 and BIO 155 or equivalent.

BIO 304 PRINCIPLES OF GENETICS. 4)
A study of the physical and chemical aspects of the genetic material and their relationship to the expression and inheritance of the
phenotype. Lecture, three hours; |aboratory, three hours per week. Prereq: BIO 148, BIO 152, BIO 155, CHE 107, CHE 113.

BIO 305 INTRODUCTION TO NEUROSCIENCE TECHNIQUES. 4

Thisintroductory laboratory coursewill providestudentswith practical knowledgeand hands-on experienceinbasicbehavioral,anatomical
and physiological techniques used by laboratory scientistsin the investigation of the nervous system. It is designed as a gateway to
independent research experiencesin working neurosciencelaboratories. Prereq: BIO 302 I ntroduction to Neuroscienceor equivalent.

*BIO 308 GENERAL MICROBIOLOGY. 3
Fundamental conceptsof microbiology. Thenutrition, physiol ogy, genetics, molecul ar biol ogy of microorganisms, andtheir rolesinnature
and ininfection and immunity will be studied. Prereq: BIO 304 or ABT 360 or ENT 360 and CHE 230 or CHE 236.

University of Kentucky 2017-2018 Under graduateBulletin 2

KEY: #=new course * = cour sechanged ‘t=coursedropped 91=coursepurged



College of Arts and Sciences

BIO Biology

*BlO 309 MICROBIOLOGY LABORATORY. 2
Thiscourseincludeslaboratory exercisesthat aredesignedtoillustrate processescentral to microbiol ogy andtofamiliarizestudentswith
basi c skillsrequired for working with microorganismsinasafeenvironment. Studentswill becomefamiliar withisol ating, culturing, and
identifying microorganisms, and with mol ecul ar techniquesused to study and manipul atemicrobes. Prereq: BIO304or ABT 3600r ENT
360 and CHE 230 or CHE 236 or consent of instructor.

BIO 310 THE LIFE PROCESSES OF PLANTS. 3

Thiscourseisintendedto provideabasi c understanding of thenatural productsand processesthat shapethenature of modern plantsand
governtheirinteractionswiththeenvironment. Studentswill devel opabasi cunderstanding of how theseplant attributesrel ateto oganismic
function. Emphasiswill be placed on exploring the nature of the major plant biomes of the Earth, their community dynamics, and how
member plantscompetefor spaceand other resources. Devel opment of optimal plant strategiesfor reproductivesuccess, plantinteraction
withother living systemsaswell asabioticfactorsand their defensefrom predation and attack will alsobeconsidered. Prereq: BIO 152.

BIO 315 INTRODUCTION TO CELL BIOLOGY. 4)
Thestructureandfunctionof cellswill beconsidered. Emphasiswill beplaced ontheultrastructureof cell organellesin plantsand animals
asaframework for understanding the compartmentalized nature of cell activity. Lecture, three hours; |aboratory three hours/weekly.
Prereq: BIO 303 and BIO 304. Coreq: CHE 230 or equivalent. Or consent of instructor.

BIO 325 ECOLOGY. 4)
Thiscourseintroducesthescientificstudy of rel ationship between organismsandtheir environment. Thecourseisstructured aroundlevels
of organization—from physiol ogical ecology toindividual s, popul ations, communities, ecosystems, |andscapes, regions, and thebiosphere.
Studentswill beexpected to devel op asolid knowledge baseand understanding of key conceptsand i ssuesin contemporary ecol ogy; to
becomefamiliar with how ecol ogical understanding isattained by researchers; and to see how ecol ogical knowledge and methods can
be used to addressimportant societal problems. Lecture, three hours per week; |aboratory, an average of three hours per week. Prereq:
B10O 150-153 or equivalent introductory biology sequence; and BIO 304 or equival ent genetics course; or consent of instructor.

#BIO 337 MATHEMATICAL MODELING IN THE LIFE SCIENCES. 3
This course introduces mathematical modeling in biology and other life science disciplines using discrete and continuous tools and
techniques, including differenceequationsand differential equations. Studentswill learnto construct, analyze, and simulatemodel sand
interpret theresultswithin their biological context. Prereq: A gradeof B or betterinMA 114 (Calculusll) or MA 138 (Calculusl | with
Life Science Applications) or consent of department. (SameasMA 337.)

BIO 350 ANIMAL PHYSIOLOGY. 4)
Anintroductiontothebasic principlesof animal physiology. Anelementary discussion of themajor vertebrate organ systemsincluding
nutrition, metabolism, respiration, circul ation, excretion, musclecontraction, peripheral and central nervoussystem, and endocrinefunction
emphasizing homeostasis. L ecture, three hours; |aboratory, three hours. Prereq: BI1O 148, BIO 152, BIO 155 or BIO 198,CHE 105 (or
CHE 109and CHE 110) and CHE 107 or consent of instructor. ThiscourseisaGraduation Composition and Communi cation Requirement
(GCCR) coursein certain programs, and henceisnot likely to be eligiblefor automatic transfer credit to UK.

BIO 351 PLANT KINGDOM. 3)
Anevolutionary survey of themorphology, taxonomy, lifehistoriesand biol ogical relationshipsof all plant groupscomprisingtheplant
kingdom. Lecture, two hours; |aboratory, two hours. Prereq: Anintroductory courseinbiology.

BIO 355 BIOLOGY STUDY ABROAD (Subtitle required). 3
Thiscourseoffersstudentsan opportunity to study uniquebiol ogical communitiesandto experiencelivinginaforeignculture. Specific
content and location varies. May berepeated amaximum of two timesunder different subtitles. Prereq: Will be set by instructor.

BIO 361 ECOLOGY OF THE KENTUCKY FLORA AND VEGETATION. 3
Anoverview of thephysiography, geology, soils, hydrology, climate (pal eo and recent), vegetation (pal eo and recent), floras(including
floralisticrelationships), archaeobotany, and agricultureof Kentucky. L ecture, two hours; |aboratory, two hoursper week. Prereg: One
year of introductory Biology or consent of instructor.
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BIO 375 BEHAVIORAL ECOLOGY AND SOCIOBIOLOGY. 3)
Thiscoursewill explorethesel ectiveforcesinfluencing animal behavior, such asforaging, predator avoidance, matechoice, parental care,
and social interaction. Specific phenomenato beexpl oredincludetheevol ution of optimal foraging and searchimages, extravagant male
characteristics, femal e preferences, conflictsbetween the sexes, infanticide, parent-offspring conflict, dominancehierarchies, optimal
groupsize, atruism, andeusociality. Thestudy of thesebehaviorsintegratesi deasand approachesfromecol ogy, genetics, physiology, and
psychology. Studentswill beencouragedtoread outsidematerial, tothink carefully, logically, and critically about ideas, andtoask questions
and defend their viewsin class. Prereq: A year of introductory biology (BIO 150/152).

B1O 380 SPECIAL TOPICS IN BIOLOGY (INTERMEDIATE LEVEL) (Subtitle required). (1-4)
Interdisciplinary, topical or experimental courseinintermediate (300-level) biology. Subtitlerequired. May berepeated for amaximum
of 12 credit hoursunder different subtitles. L ectureand/or laboratory and/or recitation and/or seminar. Prereq: Determined by instructor.

BIO 394 RESEARCH IN NEUROSCIENCE. (1-3)
Anindependent research project in an areaof neuroscience under the direction of afaculty mentor. A research contract signed by the
student and thefaculty research mentor must be approved by the Director of Undergraduate Studies (Neuroscience). May berepeated
toamaximumof 12 credits, but amaximum of only 6 creditsmay beusedto sati sfy thereguirementsof theminor or major inNeuroscience.
Prereq: BIO 152 and BIO 302 or PSY 312.

BIO 395 RESEARCH IN BIOLOGY. (1-3)

An independent research project in an area of biology under the direction of afaculty mentor. The research may be conducted in the
Department of Biology or inother biol ogical unitson campus. A research contract signed by thestudent and thefaculty research mentor
must be approved by the Director of Undergraduate Studiesin Biology. May be repeated to amaximum of 12 credits, but amaximum
of only 6 creditsmay beused thesatisfy therequirementsof aBSor BA inBiology. Prereq: BIO 148, BIO 152 and BIO 155 or equival ent.
Completionof at least oneof theBiol ogy corecourses(Cell Biology, Evolution, Genetics, Physiology, Ecology) isstrongly recommended.

BIO 397 RESEARCH IN MICROBIOLOGY. (1-3)
Anindependent research project in an areaof microbiology under thedirection of afaculty mentor. Theresearch may beconductedin
theDepartment of Biology or inother microbiol ogical unitsoncampus. A research contract signed by thestudent and thefaculty research
mentor must be approved by the Director of Undergraduate Studiesin Microbiology. Prereq: BIO 308 and BIO 3009.

BIO 401G SPECIAL TOPICS IN BIOLOGY FOR ELEMENTARY,

MIDDLE AND HIGH SCHOOL TEACHERS (Subtitle required). (2-4)
Selected topicsin biology of special interest to teachers such as biological research experiences related to pharmacological assays,
collecting behavioral data, compilationand statistically analysisof data. Whenthecourseisoffered, aspecifictitlewith specific credits,
thenumber of hoursinlecture-discussionand laboratory, will begiven. L ecture/discussion, two-four hours; laboratory, zero-four hours.
May be repeated to amaximum of 12 credits. Prereq: By consent of instructor only.

BIO 404 ADVANCED GENETICS. 3

Thiscoursein contemporary genetic analysis emphasi zes experimental approachesto biological questionsin avariety of eukaryotic
organisms. The courseincludesdiscussion of the application of methodol ogies spanning awiderange of genetics, including classical,
molecular, quantitative and genome-wide approaches. Primary scientific literatureisinvestigated to understand the devel opment and
applicationof thesemethods. Thecourseisintendedto provideagood working understanding of current genetictechniques, howtosel ect
appropriate approachesto modern biological problems, and how tointerpret resultsof genetic analyses. Prereq: BIO 304 (Introductory
Genetics) or equivalent or consent of theinstructor isrequired. BIO 315 (Cell Biology) or equivalent isrecommended, but not required.

BIO 405 HUMAN GENETICS. 3
Thiscoursewill survey selected topicsrel evant totheunderstanding of thediversity and compl exity of human geneticsand genetic diseases,
andwill exploresomeof thecontemporary methodol ogiesused toidentify genesunderlying human genetic diseases. Thiscoursewill also
cover modern methodsfor genomeanalysi ssincethehuman genomesequenceformsthefoundation of current humangeneticsinresearch
and medicine. Prereq: Grade of C or better in BIO 304 or permission of instructor.
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BIO 420G TAXONOMY OF VASCULAR PLANTS. 4
A survey of theevol utionary rel ationshi psamong themaj or of vascul ar plant groups, concentrating heavily onimportant familiesflowering
plants. | ssuesincontemporary systematics, including cladistic methods, will becovered. Studentswill gain practical experiencelearning
thelanguageof descriptivebotany and using botanical keysintechnical manual sfor speciesidentification. Fieldtripshighlight thelocal
spring flora. Lecture, threehours; laboratory, three hours; plustwo Saturday fieldtrips. Prereq: Junior standing; BIO 148 and BIO 152
or one courseinintroductory botany or consent of instructor. (Same asNRE 420G.)

BIO 425 BIOLOGY SEMINAR: (Subtitle required). @
Thisseminar devel opseffectiveanalysis, presentation, and discussion skillsrequired of Biology majorsby exploring variouslifescience
topicsof interest tofaculty and students. Satisfiesseminar requirementsfor Biology majorsand can berepeated for amaximumof 2 credits
under adifferent subtitle. Prereq: Senior standingin Bi ology recommended. BIO 150-153 or equivalent. Additional prereq(s) may be
identified by instructor whentopicissel ected. ThiscourseisaGraduation Compositionand Communi cation Requirement (GCCR) course
in certain programs, and henceisnot likely to beeligiblefor automatic transfer credit to UK.

BIO 426 NEUROSCIENCE SEMINAR (Subtitle required). Q)
This seminar course develops effective analysis, presentation and discussion skills required of science majors by exploring one
neurosciencetopicindetail. Prereq: Determined by instructor.

BIO 427 SEMINAR IN MICROBIOLOGY (Subtitle required). 1)
Thisseminar coursedevel opseffectiveanalysis, presentation, writingand discussion skillsrequired of lifesciencemajorsby exploring
variousmicrobiological topics. Prereq: Senior standing recommended. BIO 308 and BIO 309 or equivalent. Additional prereq(s) may be
identified by instructor whentopicissel ected.

BIO 430G PLANT PHYSIOLOGY. 4
Basic principlesof plant physiology; the physiological processesof green plantsand the effect of the environment on these processes.
Lecture (threehours) and laboratory (three hours). Prereg: BIO 148, BIO 152, BIO 155 or BIO 198 (or equivalent); CHE 230 and CHE
231 (or equivalent) or consent of instructor.

BIO 440 COMPARATIVE AND FUNCTIONAL ANATOMY. 4
Comparative and Functional Neuroanatomy explores the cellular bases for sensory, integrative and motor neuroscience from an
evolutionary perspective, delineating common featuresof all nervoussystemsranging from cnidarian nervenetsto ventral nervecords
of mostinvertebratestothechordate/vertebratecentral nervoussystems. Discovery of thecommonfeaturesof nervousstructureinmodel
system organismswith the human brain will provide students a perspective on thevalue of model systemsfor future study. Functional
analysesof nervoussystemstructureswill enablestudentstoidentify anatomical basesfor neural functionandbehavior. Prereq: BIO 302
or consent of instructor.

BIO 446 NEUROPHYSIOLOGY LABORATORY. 3)
Thiscoursewill focuson experimentationinneurophysiology. Thegeneration of receptor potential sin sensory neuronswill bemeasured
inadditiontoaction potential sinaxons. Pharmacol ogical experimentation of i onotropi c and metabotropi ¢ receptorssubtypesand second
messengerssignaling will be conducted. Thekey role of ion channelsand transportersin regulation of the membrane potential will be
examined. Theconcept of el ectrochemical equilibriumwill beintroduced and thequantitativeexamination of theequilibriummembrane
potential will includediscussionof Goldmanand Nernst equationsandtheir applications. Themechanismsof action potential generation,
asaresult of synaptic and receptor stimulation withinaneural cell, will be measured. Lecture and |aboratory. Prereq: BIO 302 or BIO
350 or consent of instructor.

BIO 447 ANIMAL SENSES. 3
Advanced study on how animal suse sensory abilitiesto communicate, navigate, and detect prey, predatorsand mates. Focuswill beon
extremeand unusual sensory systemssuchasechol ocation, el ectroreception, and magnetoreception, aswell asvision, smell, touch, and
hearing. Prereq: BIO 350 or PGY 412G or permission of instructor.

tB1O 450 NEUROPHYSIOLOGY LABORATORY.
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BIO 452G LABORATORY IN ECOLOGY. 2
An introduction to laboratory and field experimentation and computer simulation in ecology. Exercises and demonstrationswill be
performedtofamiliarizestudentswith (1) particular popul ationsand ecosystems, (2) someimportant research problemsinecol ogy, and
(3) current research techniquesfor dealing with them. One or two Saturday field tripswill berequired. Laboratory, four hours. Prereq
or coreq: BIO 325 or equivalent and consent of instructor.

BIO 461 INTRODUCTION TO POPULATION GENETICS. 3
Thissurvey courseexaminesthe popul ation dynamicsand equilibriaof genesinnuclei, chloroplastsand mitochondria. Emphasiswill be
onbiological relevance(inplants, animals, and micro-organisms), but sometheoretical derivationswill alsobeintroduced. Prereq: ABT
360 (or equivalent) and one coursein probability/statistics. (SameasABT/ENT/FOR 461.)

BIO 494G IMMUNOBIOLOGY. 3)
A survey of theoriesand mechanismsof immunity including: natureof antigensand antibodi es, antigen-anti body reactions, immunocom-
petent cells,immunogenetics, all ergi creactions, tumor immunol ogy and transpl antationimmunol ogy. Prereq: BCH 401G (may betaken
concurrently) and BIO 208 or BIO 308 or consent of instructor. (Same as M| 494G.)

BIO 495G BACTERIAL PATHOGENESIS. 3
This course will examine the pathogenic mechanisms used by bacteriato cause human disease. Bacterial virulence factors and host
susceptibility factorswill bediscussed, with an emphasi son understanding thetechniquesthat can beusedtoidentify thesetraitsinnewly
emerging pathogens. Prereq: BIO 308, BIO 315, BCH 401 recommended. Or permission of instructor. (Sameas M| 495G.)

BIO 499 BIOLOGY RESEARCH SEMINAR. 1)
A seminar for studentsengaged inindependent research. Studentswith BIO 395 experiencewill interact with student colleaguesand an
experienced research mentor. Prereq: Past or current enrollment in B1O 395.

BIO 502 PRINCIPLES OF SYSTEMS, CELLULAR AND MOLECULAR PHYSIOLOGY. (5)
Advanced survey of major mammalian physiological systemsat the systems, cellular and molecular level; lectures, assigned reading,
advancedtextsor monographs, demonstrationsand problem oriented study questions. Prereq: Oneyear each, physics, general chemistry;
PGY 206 or itsequivalent. (Sameas PGY 502.)

*BIO 507 BIOLOGY OF SLEEP AND CIRCADIAN RHYTHMS. 3
Thiscourseprovidesanintroductiontothefieldsof deepand circadianrhythmsincluding theunderlying neuroanatomy, neurophysiology,
andthemolecul ar and genetic underpinningsof sleep and circadian behaviors. Themedical and societal relevanceof theseareaswill also
beemphasized. Considerabletimewill bespent readingand analyzingtheprimary literatureinthesefields, including student presentations
of selected articles. Prereg: BIO 304 or BIO 302 or consent of instructor.

BIO 508 EVOLUTION. 3
M echanismsof evolutionary change, withabrief summary of historical evolution, especially of theMetazoa. Prereq: BIO 304 or ASC/
ABT 360.

BIO 510 RECOMBINANT DNA TECHNIQUES LABORATORY. 4
Anintroductiontotheconstruction, isolation, and analysisof recombinant DNA clones, withemphasison practical experienceinbasic
techniques. Graduatestudentswill begivenfirst preferencein courseenrollment. L ecture, onehour; laboratory, 6 hoursper week. Prereq:
B10 304 and BIO 315 or equivalent with consent of instructor.

BIO 515 GENERAL CELL BIOLOGY. 3
Anintegrative, analytical study of thecell asthebasic unit of biological structureand function, with emphasison eukaryotes. L ecture,
discussionswithreadingsin someoriginal literature. Prereq: BIO 315 or BCH 401G or equivalent and consent of instructor. (Sameas
MI 515.)

BIO 520 BIOINFORMATICS. 3
Anintroductiontocomputer analysisof macromol ecul ar structureinformation. Thiscoursedescribeshow toaccess, process, andinterpret
structural information regarding biol ogical macromol ecul esasaguideto experimentsin biology. Prereq: BIO 3150r BIO 304 or BCH
401 or BCH 501 or BCH 502 or BIO 510 or consent of instructor. (Same as INF 520.)
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#BIO 525 ADVANCED ECOLOGY. 3)
B10 525 isintended to bring studentswith abaseline knowl edge of ecology to adeeper understanding of and experiencewith theway
that ecologi cal studiesareconceived, conducted, analyzed andinterpreted. BIO 525isaseriesof modul esthat introducestudentstothe
field siteand most basic methodsand thento aset of research systemsfor whichthegroupischallenged tocomeupwiththestudy design,
analysis, andinterpretation. Thesemodul eswill addressimportant i ssuesin contemporary ecol ogy andwill build onwhat studentslearned
in previousundergraduate ecol ogy courses. Prereq: BIO 325 (Ecology) or equivalent.

BIO 527 STEM CELLS, TISSUE ENGINEERING, AND REGENERATIVE MEDICINE. 3
Thecoursewill providestudentswith knowledgefrom abroad range of topicsrel ated to stem cell s, ti ssue engineering and regenerative
medicine, including: anhistorical perspectiveof thesefiel ds, contemporary useof stemcellsinmedicine, introductiontodifferent concepts
inregenerative medicine, research in tissue engineering and biomaterial's, and societal issues surrounding stem cellsand regenerative
medicine. Prereq: BIO 315 and BIO 304.

BIO 529 DEVELOPMENTAL BIOLOGY. 3)
An introduction to the principles of developmental biology, particularly of animals, including genetic and environmental control of
development at themolecular, cellular, and physiological levels. Prereq: BIO 304 or equivalent, or graduatestandinginlifesciences, or
consent of instructor.

BIO 530 BIOGEOGRAPHY AND CONSERVATION. (©))
Anintroduction to the geographic patterning of biological diversity, exploringitsorigins, dynamics, and present trends. Examinesthe
interplay amongphysical conditions, ecol ogical interactions, evol utionary processes, andthehistorical movementsof organismsandland
massesasthey havecombined to affect thedistribution of species, with particul ar attentionto theapplication of biogeographicknowledge
to current problemsof specieslossand conservation. Prereq: Two semestersof introductory biology or physical geography, or consent
of theinstructor. (Same as GEO 530.)

BIO 535 COMPARATIVE NEUROBIOLOGY AND BEHAVIOR. 3
The course consists of an introduction to neurophysiology and study of the neural basis of sensory processing and motor patterns. A
comparative analysis of the neurobiological basis of behavioral responses will be made, utilizing a broad range of vertebrates and
invertebrates. Prereg: BIO 350 or consent of instructor. (Same as PGY 535.)

BIO 542 HISTOLOGY. (5)
Anin-depth study of vertebrate cell and tissue structure and function. Human tissueis emphasi zed. Some knowledge of biochemistry,
physiology, andanatomy isdesirable. Thelaboratory invol vesstudy of prepared microscopeslides. L ecture, threehours; laboratory, four
hours per week. Prereg: BIO 315 or consent of instructor.

BIO 550 ADVANCED PHYSIOLOGY. 3
Physiological mechanisms by which animals cope with different environmental stresses. Osmoregul ation, respiration, temperature
regulationandtolerance, sensory reception, circulation, etc. Prereq: Oneyear collegechemistry, BIO 350 or equival ent, oneyear college
physicsor consent of instructor.

BIO 551 LIFE CYCLE ECOLOGY OF FLOWERING PLANTS. 4
Theeffect of physical and bioticfactorson plantsand environment. Physiol ogical, morphol ogical and anatomical adaptationsof plantsto
thephysical factorsof theenvironment areemphasi zed. Someof thelaboratory exercisesarecarried outinthefield. L ecture, threehours,
laboratory, two hours. Prereg: BIO 325 or consent of instructor.

BIO 553 FISH BIOLOGY. 4)
Thiscourseexploresthebiol ogy of fishesfromanevolutionary perspective. Lecturescover physiology, functiona morphology, ecology,
population biology, behavior, evolutionary relationships, and fisheries biology. L aboratory exercisesinclude development of afish
collection; experimentsin fish physiol ogy, behavior and ecol ogy; computer modeling of problemsinfisheriesbiology; andfieldtrips.
Lecture, three hours; laboratory, two hours per week. Prereq: BIO 148, BIO 152, BIO 155 or BIO 198 or consent of instructor.
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BIO 555 VERTEBRATE ZOOLOGY. 5)
Anintensivesurvey of thevertebrateclasseswith emphasisontrendsand processesin evol ution, classification, phylogeny, ecology, and
adaptationsin morphology and behavior. Lecture, threehours; laboratory, four hoursper week. Prereq: BIO 148, BIO 152, BIO 155 or
B10 198, or consent of instructor.

BIO 556 COMMUNICATION BIOLOGY. 3
Animal ssenseand respond to numeroussignal sfromtheir environment by using sensory modalitiesattunedtovisual, auditory, chemical,
and el ectromagneti c cues. Thiscourseisan in-depth examination of the physiol ogical basesof sensory input and theinteractive, motor
system-mediated, behavioral repertoires exhibited by different speciesin responseto suchinputs. Prereq: BIO 325 or BIO 350.

B10O 559 ORNITHOLOGY. 4)
A study of thelifehistories, habits, identification, structure, adaptations, and physi ol ogy of birds. Special emphasisuponmigrations, songs,
nestsand economicimportanceof our nativebirds. Lecture, field excursions, |aboratory studies. Prereq: BIO 148, B10 152, BIO 155 or
BIO 198, or consent of instructor.

BIO 560 ENVIRONMENTAL PHYSIOLOGY AND TOXICOLOGY. 4
Emphasiswill beplaced onthephysiol ogical andtoxicol ogical effectsof chemicalsonnatural biota, including considerationsat cellular,
organismal, population, andcommunity levels. Thiswill includeassimil ation and metabolismof pollutantsby animal species, withemphasis
upon biochemical and physi ol ogi cal mechani smsinvolvedinstress-induced responsesand stressreduction. Additional areasof concern
will include the transport, fate, and effects of chemical stressors on structure and function of biotic communities and will include
introductionsto ecotoxicol ogy and environmental regul atory strategies. Lecture, threehours; recitation, two hoursper week. Prereg: BIO
350 0r PGY 502 or equivalent or consent of instructor.

*BI1O 561 INSECTS AFFECTING HUMAN AND ANIMAL HEALTH.

Discussionof arthropod parasitesand diseasevectors. Topi csincludean overview of diseasetransmissionand publichealth, epidemiol ogy,
vector biology, important arthropod groups and their control. Prereq: 3 creditsof basic biology (BIO 103 or BIO 148 or equivalent) or
permission of instructor. (Sameas CPH/ENT 561.)

BIO 563 PARASITOLOGY. 4)
Protozoan, helminth and arthropod parasitesof man and domesti c animal s, emphasi son etiol ogy, epidemiol ogy, methodsof diagnosis,
control measures, and lifehistories. Techniquesfor host examination and preparation of material for study. Prereq: BIO 148, BIO 152,
BI1O 155 or BIO 198, or consent of instructor. (Sameas ENT 563.)

BIO 564 INSECT TAXONOMY. 4
A study of insect taxonomy including thecol l ection, preparation, andidentifi cation of adultinsect specimens. Prereq: Consent of instructor.
(Same asENT 564.)

BIO 567 APPLICATIONS OF GENETICS. 4)
Coursecoversgenetic conceptswithanemphasi soninterpretation and analysisof molecul ar and popul ation genetic datausing examples
fromthe entomological literature. Prereg: ABT 360 or BIO 304 or equivalent and anintroductory statistics course.

BIO 568 INSECT BEHAVIOR. 3
Theprinciplesof animal behavior will bestressed usinginsectsasexampl es. Physi ol ogy, mechanisms, behavioral ecol ogy and evolution
of insect behavior will be covered. Prereq: Oneyear of biology. (SameasENT 568.)

BIO 575 PLANT ANATOMY AND MORPHOLOGY. 4)
A survey of thediversestructural featuresof plantsandtheir functional and phylogeneticsignificance. Emphasiswill beontheadaptive
design of modern vascular plantsasaresponseto natural and artificial selection. Lecture, threehours; laboratory, two hours per week.
Prereq: Introductory biology sequence (six hours) or consent of instructor.

BIO 580 SPECIAL TOPICS IN BIOLOGY (ADVANCED LEVEL): (Subtitle required). (2-4)
Interdisciplinary, topical or experimental courseinadvanced (500-Ievel) biology. Subtitlerequired. May berepeated for amaximum of
12 credit hoursunder different subtitles. Courseformat: variable—L ectureand/or |aboratory and/or recitation and/or seminar. Prereq:
Determined by instructor.
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BIO 582 VIROLOGY. 3
Physical, chemical and biological properties of viruses. Modes of replication and control of gene product formation displayed by
representativeplant, animal, and bacterial viruses. Prereq: BIO 304 and biochemistry or equival ent strongly recommended, or consent of
instructor. (SameasM| 582.)

BIO 595 IMMUNOBIOLOGY. 2
Laboratory inimmunol ogy and serol ogy. Preparation, standardi zation, and usesof biol ogical products; serology. Laboratory, four hours.
Prereq: BIO/MI 494G or concurrently; or consent of instructor. (SameasM| 595.)

BIO 601 SPECIAL TOPICS IN MOLECULAR AND CELLULAR GENETICS. 1)
Each semester fivedistinguished scientistsvisitthe UK campustodeliver aseriesof threeformal lectureseach and participateinnumerous
informal contactswithgraduatestudents. Theemphasi sisonthe presentation of themost current advances(often unpublished) in sel ected
topicsin molecular and cellular genetics. May be repeated to amaximum of six credits. (Same as BCH/MI/PLS/PPA 601.)

BIO 604 GENETIC ANALYSIS. 3)

Thiscoursein contemporary genetic analysis emphasi zes experimental approachesto biological questionsin avariety of eukaryotic
organisms. The courseincludesdiscussion of the application of methodol ogies spanning awiderange of genetics, including classical,
molecular, quantitative and genome-wide approaches. Primary scientific literatureisinvestigated to understand the devel opment and
applicationof thesemethods. Thecourseisintendedto provideagood working understanding of current genetictechniques, howto sel ect
appropriate approachesto modern biol ogical problems, and how tointerpret resultsof genetic analyses. Prereq: BIO 304 (Introductory
Genetics) or equivalent or consent of theinstructor isrequired. BIO 315 (Cell Biology) or equival entisrecommended, but not required.

BIO 606 CONCEPTUAL METHODS IN ECOLOGY AND EVOLUTION. 3)
This course provides students with hands-on experience in adiverse array of conceptual research techniques used by ecologists and
evolutionary biologists. Thefocuswill beon optimization methodsused for predicting animal and plant behaviorsandlifehistories, andon
methodsfor ng popul ation trendsand dynamics. Mathematical techniquesused will includegraphi cal analyses, matrix algebra,
calculus, and computer simulations. Thelatter part of thecoursewill consist of collaborativemodeling projects, inwhich small groupsof
studentswill work withtheinstructor to addressanimportant contemporary research problemandwill report their resultsinapublictalk
and aproject writeup. Prereg: Oneyear of calculusand BI1O 325 or FOR 340 or ENT 665, or consent of instructor. (SameasENT/FOR
606.)

BIO 607 ADVANCED EVOLUTION. 2
Thiscoursecoversadvanced topicsinevol ution, concentrating on questionscentral totheunderstanding of general evolutionary processes.
Phenomenaoccurring bothwithin popul ations(e.g., sel ection, inheritance, popul ation subdivis on) and between popul ations(e.g., geneflow,
competition) will be addressed. Special attention will be given to modern research approaches and techniquesincluding quantitative
genetics, measurement of selection, phyl ogenetic analysesof comparativedataand mol ecul ar systematics. Prereq: Oneyear of calculus,
genetics (BIO 304 or BIO 461) and BIO 508 or consent of instructor. (Same as ENT/FOR 607.)

BIO 608 BEHAVIORAL ECOLOGY AND LIFE HISTORIES. 2
Thiscourse usesan evolutionary approach to examine behavior and life histories. Topicsaddressed include: the optimality approach,
constraintson optimality, kinand group sel ection, predator and prey behaviors, social and mating behaviors, andlifehistory evolution.
Prereq: BIO 325 and one semester of calculus; or consent of instructor. (Same as ENT/FOR 608.)

BIO 609 POPULATION AND COMMUNITY ECOLOGY. 3
Thiscoursediscussesthe processesthat determine popul ation di stributionsand dynamicsand community structurefor both plantsand
animals. Topicsaddressedinclude: population regul ationand popul ation stability, community diversity and stability, ecol ogical succession,
popul ationinteractions(competition, predation, mutualism), coevol ution, and theeffectsof spatial andtemporal heterogeneity onpopulation
and community patterns. Prereg: BIO 325 or FOR 340 or consent of instructor. (Same asENT/FOR 609.)

BIO 612 BIOLOGY OF AGING. 3
A multidisciplinary discussion of how the processof aging affectshiol ogical systems. Coveragewill bequitebroad andincludestopics
suchassubcellular and cellular aging, genetics, immunol ogy, anatomy and physiol ogy, animal model of aging, etc. Prereq: Enrollmentin
thedoctoral programin Gerontology or abiomedical sciencedepartment or consent of instructor.(SameasANA/GRN/PGY 612.)
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BlO 615 MOLECULAR BIOLOGY. 3)
Thiscoursewill developthestudent’ sability tocritically read and eval uatetheprimary literaturein sel ected areasof molecular biology;
variousexperimental systemsand techniquesare discussed. Whilethereissomelecture, thetimewill be predominately spentin class
discussionsof theprimary literature. Prereq: Anadvanced courseinmolecul ar biology and genetics(e.g. IBS602) or consent of instructor.
(Same asBCH/MI 615.)

BIO 620 PLANT MOLECULAR BIOLOGY. 3

Thiscourseisintendedtobeatreatment of current conceptsof plant molecular biology. It will bealiterature-based course, supplemented
by handoutsandreadinglists. Thecoursewill deal asmuch asispossiblewithtopi csthat areuniqueto plants. Current aspectsof molecular
biology that arerelevant to the course content will becoveredinthefirst part of the course; however, theselectureswill not beareview
of topicsthat should have been retained from introductory genetics and biochemistry courses. Also, they will not be asubstitute for a
molecular biology course. Prereq: Onesemester of undergraduate geneti csand biochemistry or consent of instructor. (SameasPL S620.)

BIO 621 TOPICS IN MODERN BIOLOGY (Subtitle required). (2-3)
A coursefor studentsin the biol ogical and related sciencesto betaught on varioustopicsby specialistsintheir fields. Designedtogive
thestudent themost up-to-dateinformationonthevarioustopics. May berepeated to amaximum of ninecreditsunder different subtitles.
Prereq: Consent of instructor.

BIO 622 PHYSIOLOGY OF PLANTS I. 3
A physiological/biochemical treatment of central topicsinmodern plant physiology. Topicswill include: plant-cell biology, iontransport,
water andtransl ocation, respirationand photosynthesis. Prereq: BIO 430G or equivalent or consent of coordinator. Preregor concur: BCH
607. (Same as FOR/PLS 622.)

BIO 623 PHYSIOLOGY OF PLANTS II. 3)
A physiological/biochemical treatment of central topicsinmodern plant physiology. Topicswill include: plant hormones, anintroduction
toplant biotechnol ogy, senescenceand absci ssion, stressphysi ol ogy, phytochrome-photomorphogenesi s-phototropismnitrogenand sul fur
metabolism. Prereq: BIO 430G or equivalent or consent of coordinator. Prereq or concur: BCH 607. (Same as FOR/PL S 623.)

BIO 625 INSECT-PLANT RELATIONSHIPS. 3
Thiscourseexaminesthenatural history, ecology, and evol ution of insect/plant rel ationships. Topicsinclude mechani smsand theory of
plant defense, behavioral and physiol ogical adaptationsof herbivorousinsects, pollination biol ogy, multitrophic-level interactions, causes
of insect outbreaks, and appli cationsto managed ecosystems. Critical reading and discussion of current literatureisemphasi zed. Prereq:
Twoyearsof college-level biology. (SameasENT 625.)

BIO 632 ADVANCED CELL BIOLOGY I. 3

A molecular level treatment of cell structureand function derived from current experimental approaches. Eukaryoteswill be stressed.
Topicswill usually includemembranestructureand function, thecytoskel eton and theextracel lular matrix, and bioenergetics. L ectures
anddiscussionswithreadingintheoriginal literature. Prereq: BIO 304 or equivalent; coreq: BCH 501 or equivalent or consent of instructor.

BIO 635 INSECT PHYSIOLOGY. ()]
Study of insect physiol ogical processesincluding devel opment, digestion, reproduction, respiration, excretion, hormonesandimmunity.
Opportunity tolearn techniquesused ininsect physiology and molecular biology. Prereq: Consent of instructor. (SameasENT 635.)

BIO 636 INSECT MOLECULAR BIOLOGY. 4)
Principlesof insect molecul ar biology. Anaysisof insect devel opment, reproduction, behavior, immunity, transgeni cinsectsandinsecticide
resistanceat themol ecular level . Hands-on experiencewith mol ecul ar biol ogy techniques. Prereg: ENT/BIO 635 or consent of instructor.
(Same asENT 636.)

BIO 638 DEVELOPMENTAL NEUROBIOLOGY. 3
An explanation of the processes which contribute to the devel opment of the nervous system. Neurophysiological, cell biological and
molecular approachestocell differentiation, neuronal pathfindingand synapseformationand stabilizationwill beexplored and discussed.
Exampleswill bedrawn from both vertebrate and invertebrate preparations. Prereg: BIO 535 or consent of instructor. (SameasANA/
PGY/PSY 638.)
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*BlO 650 ANIMAL PHYSIOLOGY LABORATORY. 3
Hands-on laboratory exercisesin animal physiology. Prereq: Previousor concurrent enrollment in BIO 550. (SameasPGY 650.)

BIO 665 INSECT ECOLOGY. 3)
Thebioticand physical factorsinfluencing thedistribution and abundanceof insectsandinsect popul ations. Prereq: Consent of instructor.
(Same asENT 665.)

BIO 667 INVASIVE SPECIES BIOLOGY. 3
Thiscoursewill examinecircumstancesthat all ow introduced speci esto becomeinvasive, how invasive speci esthreaten our resources,
and approachesto minimizing theincidenceandimpact of invasions. Prereq: Graduatestanding or consent of instructor. (SameasENT/
FOR667.)

BIO 684 PHYLOGENETIC SYSTEMATICS. 3
Theory and methodsof phylogenetic analysisand cladisticswill beexplained. Applicationsof phylogeneticanalysis, suchashistorical
biogeography, biological classification, andtesting of ecol ogical hypotheseswill beexplored. (SameasENT 684.)

BIO 685 IMMUNOBIOLOGY, INFECTION AND INFLAMMATION. 3
Anintroductory level graduate coursesurveying current trendsinimmunol ogy including the organization of theimmunesystem, cells
important for immunity and inflammation; types of immune responses, cellular immunology, molecular immunology, self-nonsel f
discrimination, vaccinesandimmunemediated diseases. Prereq: BCH 401G, or BCH 501 or 502, IBS501 or equival ent or consent of the
course director. (Sameas M| 685.)

BIO 707 CONTEMPORARY TOPICS IN IMMUNOLOGY. 3
Thiscoursewill deal with controversial and evolving areas of immunology. Lecturesin agiven topic will be accompanied by student
discussion of contemporary literature. Prereq: M1 685 or equivalent or consent of instructor. (SameasMI 707.)

BIO 720 MICROBIAL STRUCTURE AND FUNCTION. 3
Molecular basi sof structureand functioninunicellular microbes. Mol ecul ar geneticand structural approachestotheanalysisof bacterial
architecture growth, division, and differentiation. Prereq: (to reflect appropriate |BS course). (SameasM| 720 and OBI 720.)

BIO 740 MAMMALIAN RADIATION BIOLOGY. 2
Thephysical and biol ogical sequel aeof radiation effectswill bediscussed emphasi zing human and mammalian responsesandradiation
health. Emphasiswill befor healthand medical workers. Prereq: M ust haveconsent of instructor, BIO/RM 540 or RM 546 or equival ent
background. (SameasRM 740.)

BIO 748 MASTER'S THESIS RESEARCH. ()]
Half-timetofull-timework onthesis. May berepeated to amaximum of six semesters. Prereq: All coursework toward the degreemust
becompl eted.

BIO 749 DISSERTATION RESEARCH. ()]
Half-time to full-time work on dissertation. May be repeated to a maximum of six semesters. Prereq: Registration for two full-time
semestersof 769 residence credit following the successful compl etion of thequalifying exams.

BIO 767 DISSERTATION RESIDENCY CREDIT. 2
Residency credit for dissertation research after the qualifying examination. Studentsmay register for thiscoursein the semester of the
qualifyingexamination. A minimum of two semestersarerequired aswell ascontinuousenrol Iment (Fall and Spring) until thedissertation
iscompleted and defended.

BIO 768 RESIDENCE CREDIT FOR MASTER’'S DEGREE. (1-6)
May be repeated to amaximum of 12 hours.
BIO 769 RESIDENCE CREDIT FOR DOCTOR’S DEGREE. (0-12)

May berepeatedindefinitely.
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BIO 770 SEMINAR IN BIOLOGY. Q)
Reportsand discussionsof current research and literaturein biology. Required of all graduatestudents. May be repeated toamaximum
of 8 credits. Prereq: Graduate standingin biological sciences.

BIO 772 SEMINAR IN MICROBIOLOGY. (0-1)
Review of current literatureinmicrobiol ogy; presentation of papersonwork in progressinthedepartment or on assignedtopics; reports
onmeetingsof national andinternational scientificand professional societiesand symposia. Required of all graduatestudents. Two hours
per week. May be repeated nine times for a maximum of 10 credits. (SameasMI 772.)

BIO 773 SEMINAR IN PLANT PHYSIOLOGY. Q)
Reportsand discussionson varioustopicsin plant physiology. May berepeated for amaximum of eight credits.
BIO 782 ADVANCED VIROLOGY. 3)

Currenttrendsinvirology. Typical topicsinclude DNA tumor viruses, RNA tumor viruses, persistent virusinfections, andinterference.
Emphases of molecular mechanisms. Prereq: BIO 582. Adequate biochemistry and genetics strongly recommended, or consent of
instructor. (SameasVS782.)

BIO 795 RESEARCH IN BIOLOGY. (1-9)
Independent research work in biology. May berepeated to amaximum of 24 credits. Prereq: Graduate standing in biol ogical sciences.

BIO 798 RESEARCH IN MICROBIOLOGY. (1-9)
May be repeated to amaximum of 24 credits. Prereq: Consent of instructor. (SameasMI 798.)
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