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WorkshopSchedule

Time Authors Affiliation Area Abstract
Morning Session (PE256)
Chair: P.W. Dibble

8:55a� m � Openingcomments
9:00 P. Mahaffy King’sU.C. generalchem. 3
9:40 R. Boeŕe U. Lethbridge inorganic 4

10:20 Break
10:40 I.R. Hunt U. Calgary organic 5
11:30 H. Bestman King’sU.C. biochemistry 6

12:10 Lunch(AH 176)

Afternoon Session (PE256)
Chair: K.C. Smith

1:40p � m � P. Tieleman U. Calgary biochemistry 7
2:20 A. Weljie/H. Vogel U. Calgary biochemistry 8
3:00 Break
3:20 K. Newman/B.Martin King’sU.C. quantumchem. 9
4:00 M. Roussel U. Lethbridge quantumchem. 10
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IntegratedStrategiesfor Molecular
Modeling

PeterMahaffy
Departmentof Chemistry
TheKing’sUniversityCollege
email: pmahaffy@kingsu.ab.ca

At TheKing’s UniversityCollegewe aretrying to usemolecularmodelingasaninte-
gratedtool acrossmuchof thechemistrycurriculum,aswell asin ourcoursefor non-
sciencestudents.WeintroduceHYPERCHEM 5.1in two coursesrequiredof all biology
andchemistrymajors,andthenbuild on this foundationin many seniorcourses.This
presentationdescribesouruseof molecularmodelingto:

� Understandmolecularstructure,bondingandreactivity

� Understandhow modelsfunctionin scienceandchemistry(strengthsandlimita-
tions)

� Visualizethedynamiccharacterof molecules

� Supportinvestigativeapproaches

� Accommodatedifferentlearningstyles

Examplesof modelsand animationsusedto teachnon-majorschemistry, introduc-
tory chemistry, organicchemistry, environmentalchemistryandspectroscopy will be
demonstrated,with anemphasisonexamplesfrom organicchemistry.

Thereare someinterestingrecentinitiatives in scienceeducationto bring together
chemistsandsocialscientistswith backgroundsin areassuchaslearningstyles,per-
ception,andmisconceptions;to explorehow to bestusevisualizationtoolsfor learning
chemistry. Weareinvolvedin thesediscussionsandaretrying to taketheminto account
in ourapproach.
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ElectronicModelsof CrystalStructures
for theIntroductoryCoursein Inorganic
Chemistry

R.T. Boeŕe
Departmentof ChemistryandBiochemistry
Universityof Lethbridge
email: boere@uleth.ca

Almost all text-booksof inorganicchemistry, whetheraimedat the beginner in the
disciplineor at advancedstudents,containsectionsdealingwith thestructuresof the
commonmetalsaswell asthe structuresof the common(usuallymonoatomic)ionic
salts.Only averyfew textsdealin amoreextensivemannerwith solidstatechemistry,
althougha Renaissanceof sortsis occurringin this area.Theapproachthat we have
usedat the University of Lethbridge,basedon our recentlyusedtexts of inorganic
chemistry(thoseby Wulfsberg andby Shriver/Atkins),startswith metalliclatticesand
holesin metallic lattices,thendevelopsionic solidsusingthe holes-in-close-packed-
latticesanalogy.

Overthecourseof severalyearswehaveexperimentedwith theuseof two novel com-
puterprogramsdesignedfor modelingsimplemetallicandioniccrystallattices:CRYS-
TALDESIGNER andCARINE 3.1. We have recentlyobtaineda multi-userlicensefor
CARINE 3.1sothatstudentscanusethesoftwareduringdirectedtutorialsandontheir
own in studyingtheclassmaterial.In thispresentationI will demonstratetheuseof our
crystalmodelsasteaching/learningaids.Someof thetopicsthatwill bementionedare:
closest-packed layers;metallic latticesof lower densitythanCP; location,shapeand
sizeof holesin metallic lattices;theunit cell andits relationshipto theextendedcrys-
tal lattice;commonionic saltunit cells (therock salt,CsCl,sphaleriteor zinc blende,
fluorite,antifluorite,nickel arsenide,wurtzite,rutile andperovskitelatticetypes);ideal
andrealradiusratios;theholesin CPanalogy;estimatingMadelungconstants.

The CARINE softwareis alsoquite capableof supportingadvancedcoursesin solid
statechemistry, including the simulationof powder X-ray diffraction patterns,con-
structionof reciprocallattices,hkl labellingof planesandr.l. points,etc. If time per-
mits I will demonstratesomeof theseadvancedfeaturesof the software. Workshops
attenderswho work in a MacOSenvironmentmayalsobe interestedin somegeneral
comparisonsbetweenCARINE andCRYSTALDESIGNER sincethelatteris only avail-
ablefor theMac.

4



UsingCHIME to FacilitateLearningin
OrganicChemistry

I.R. Hunt
Departmentof Chemistry
Universityof Calgary
email: irhunt@ucalgary.ca

CHIME is a free, downloadableweb browserplug-in capableof displayingchemical
structuresas3D-imagesthat can be manipulatedby the user. Theseimagescan be
basedon staticstructuresor asanimationsof molecularprocessessuchasreactionsor
conformationalchanges.Our experiencesusing CHIME in lectures,on-line tutorials
andon-lineassessmentswill bepresented.

Escapingfrom Multiple Choicewhen
On-Line
I.R. Hunt
Departmentof Chemistry
Universityof Calgary
email: irhunt@ucalgary.ca

On-linequestionsaretypically fundamentallyglorified(ornot)multiplechoice.Though
this hasits place,it is a distinctdisadvantageover themoretraditionalwriting on pa-
per, but this isn’t alwayspossiblewith largeclasses.In the Fall 2000we startedus-
ing a browserdrawing appletwith theability to generateSMILES strings(Simplified
Molecular Input Line Entry Specification),for example2-bromobutane= CCBrCC.
Thesestringscanbeusedto text matchanswersandsoallow anescapefrom multiple
choiceandallow thecomputerscreento becomeavirtual pieceof paper.
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ModelingSoftwareUsedin Introductory
BiochemistryCourses

HankD. Bestman
Departmentof Biology
TheKing’sUniversityCollege
Edmonton,Alberta
email: hbestman@kingsu.ab.ca

As partof thelaboratorywork in introductorybiochemistrystudentsareintroducedto
two modelingprograms:SWISS-PDBV IEWER andGEPASI. TheSWISS-PDBV IEWER

software is usedto introduceproteinstructures.After having worked througha de-
tailedtutorial, studentsareassigneda proteinfor which they have to createa seriesof
views thatillustratesecondarystructure,ligandbinding,distancesandanglesbetween
particularaminoacids,surfacepropertiesandotherimportantfeatures.Theseviews
aresubmittedto the instructoreitherasfiles to beviewedwith SWISS-PDBV IEWER,
or in a Microsoft POWERPOINT presentation.Themetaboliccontrolanalysissoftware
GEPASI is usedto illustratethe dynamicaspectof metabolicpathways. Using a se-
riesof metabolicpathwaysof increasingcomplexity, studentsinvestigatetheeffect of
changesin thekinetic parametersof enzymeson themetabolicflux throughthepath-
ways.
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TeachingMolecularSimulation:
MolecularDynamics

D.P. Tieleman
Departmentof BiologicalSciences
Universityof Calgary
email: tieleman@ucalgary.ca

Overthelastdecades,computersimulationtechniqueshaveadvancedfromamethodto
studyhardspheresto a powerful andwidely appliedmethodto studycomplex models
of biologicalsystems.Moleculardynamicssimulationsof proteinsin waterarenow
feasibleon desktopPCsfor teachingpurposes.For researchpurposes,a clusterof
cheapPentiumor Athlon machinesallows a wide variety of problemsto be studied.
In moleculardynamicssimulations,equationsof motionaresolvedfor a largenumber
of atomssimultaneously, resultingin a movie of themotionsof all atomsin a model.
I will give a brief overview of the developmentof moleculardynamicssimulations,
demonstratethe useof a moleculardynamicsprogramanddiscussthe hardwareand
softwarerequirementsfor usingsimulationsin a courseon molecularsimulationand
modeling. I will alsogive a few examplesof relatively simpleresearchprojectsfor
summerandprojectstudentsin my field of interest,biologicalmembranes.
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HomologyModeling:A Comparatively
UsefulTechniquein ProteinStructure
Prediction

Aalim M. Weljie
�

andHansJ.Vogel†

Departmentof BiologicalSciences
Universityof Calgary

�

email: aweljie@ucalgary.ca
†email: vogel@ucalgary.ca

This lecturewill focuson the techniqueof comparative proteinmodelingby which
a target protein is predictedbasedon the known threedimensionalcoordinatesof
anothertemplateproteinsharingsignificantsequenceidentity. Importantconsidera-
tions discussedwill include sequencealignments,using families of templatestruc-
tures,refinementof themodels,andpitfalls in theinterpretationof thefinal structures.
Practicalexamplesof homologymodelingwill beprovidedfrom the calmodulinand
calmodulin-likedomainproteinkinaseproteinsfrom thecalcium-bindingEF-handsu-
perfamily. Time permitting, two softwarepackageswith modelingcapabilitieswill
bediscussed,namelythe free SWISS PDBV IEWER linked to SWISS-MODEL andthe
commercialINSIGHT package(MSI Inc.).
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VisualizationTechniquesUsingMAPLE,
HYPERCHEM andEXCEL in an
UndergraduateChemistryQuantum
MechanicsCourse
KennethE. Newman

�

and
BrianMartin†

TheKing’sUniversityCollege
�

Departmentof Chemistry, email: knewman@kingsu.ab.ca
†Departmentof Physics,email: bmartin@kingsu.ab.ca

Chemistryundergraduatecoursesin quantummechanicsarechallenging.Frequently
studentsarelesswell-preparedin electrostatics,magnetism,kinematicsandmathemat-
ics thantheir physicscounterparts;however, they frequentlyhave well-developed(but
occasionallyerroneous)qualitative notionsrelatedto orbitals,quantizationof energy,
etc. introducedin earliercourses.In our coursewe have usedMAPLE, HYPERCHEM

andEXCEL in anintegratedfashionto aidvisualization.Wefeel thatsuchanapproach
helpsalleviate the parallel problemsoften encounteredof conceptualunderstanding
coupledwith mathematicalcomplexity.
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Designof aModernQuantumChemistry
Course
MarcR. Roussel
Departmentof ChemistryandBiochemistry
Universityof Lethbridge
email: roussel@uleth.ca

Chemistsdon’t necessarilyneedto beexpertsin quantumchemistry, but they do need
to understandtheunderlyingconcepts.Moderncomputer-basedtoolsmake it possible
to teachthe theory relatively thoroughlywhile minimizing the mathematicalburden
on students.In my quantumchemistrycourse,I startby teachingthe fundamentals
of wave mechanicsusingthecomputeralgebrasystemMAPLE. In this moduleof the
course,thestudentslearnthemachineryof quantumchemistry(includingapproximate
solutionmethods)by studyingtheclassicalproblems(particlein abox,harmonicoscil-
lator, etc.).Oncestudentsbecomecomfortablewith theconcepts,weturnto molecular
quantummechanics.In this secondpart of the course,we usethe molecularmodel-
ing packageHYPERCHEM to reinforcethe lecturematerial. Sincethis is a quantum
chemistrycourse,we focusexclusively on theab initio calculationcapabilitiesof the
program.Thestudentslearnboththestrengthsandweaknessesof thevariousabinitio
methodsavailablein HYPERCHEM. Throughoutthis part of the course,I emphasize
thepracticalconsequencesof varioustheoreticalissuesraised.For instance,wediscuss
basisseteffectsboth from a theoreticalperspective andthroughpracticalexercises.
Although this is a first coursein quantummechanics,software-supportedinstruction
makesit possibleto discussadvancedtopicssuchaselectroncorrelation.
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Support

The organizationalcostsof this workshopweredefrayedin part by a grantfrom the
AlbertaLearningEnhancementEnvelope.

Theorganizersarealsogratefulfor supportfrom theOffice of thePresidentandfrom
theDepartmentof ChemistryandBiochemistryof theUniversityof Lethbridge.
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