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WorkshopSchedule

Time Authors Affiliation Area Abstract
Morning Session (PE256)
Chair: PW. Dibble
8:55am. Openingcomments
9:00 P. Mahafy King'sU.C. generakhem. 3
9:40 R.Boefe U. Lethbridge inorganic 4
10:20 Break
10G:40 I.R. Hunt U. Calgary organic 5
11:30 H. Bestman King'sU.C. biochemistry 6
1210 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 quantunchem. 10



IntegratedStratgiesfor Molecular
Modeling

PeterMahafy

Departmenbf Chemistry
TheKing’s UniversityCollege
email: pmahafy @kingsu.alca

At TheKing’s University College we aretrying to usemolecularmodelingasaninte-
gratedtool acrosamuchof the chemistrycurriculum,aswell asin our coursefor non-
sciencestudentsWe introduceHY PERCHEM 5.1in two coursesequiredof all biology
andchemistrymajors,andthenbuild on this foundationin mary seniorcourses.This
presentatiomnlescribeour useof moleculamodelingto:

Understandnolecularstructure pondingandreactvity

Understandiow modelsfunctionin scienceandchemistry(strengthandlimita-
tions)

Visualizethedynamiccharacteof molecules

Supportinvestigatve approaches

Accommodatelifferentlearningstyles

Examplesof modelsand animationsusedto teachnon-majorschemistry introduc-
tory chemistry organicchemistry ervironmentalchemistryand spectroscop will be
demonstratedyith anemphasi®on examplesrom organicchemistry

There are someinterestingrecentinitiatives in scienceeducationto bring together
chemistsandsocial scientistswith backgroundsn areassuchaslearningstyles,per

ception,andmisconceptiongp explorehow to bestusevisualizatiorntoolsfor learning
chemistry We areinvolvedin thesediscussiongandaretrying to take theminto account
in our approach.



ElectronicModelsof CrystalStructures
for the IntroductoryCoursen Inorganic
Chemistry

R.T. Boere

Departmenbf ChemistryandBiochemistry
Universityof Lethbridge
email: boere@uleth.ca

Almost all text-booksof inorganic chemistry whetheraimedat the beginnerin the
disciplineor at advancedstudentscontainsectionsdealingwith the structuresof the
commonmetalsaswell asthe structuresof the common(usuallymonoatomic)onic
salts.Only averyfew texts dealin amoreextensive mannemwith solid statechemistry
althougha Renaissancef sortsis occurringin this area. The approachthatwe have
usedat the University of Lethbridge,basedon our recentlyusedtexts of inorganic
chemistry(thoseby Wulfsbeig andby Shriver/Atkins),startswith metalliclatticesand
holesin metallic lattices,thendevelopsionic solidsusingthe holes-in-close-paad-
latticesanalogy

Overthecourseof severalyearswe have experimentedvith theuseof two novel com-
puterprogramsiesignedor modelingsimplemetallicandionic crystallattices:CRYs-

TALDESIGNER and CARINE 3.1. We have recentlyobtaineda multi-userlicensefor

CARINE 3.1sothatstudentsanusethesoftwareduringdirectedtutorialsandon their
own in studyingtheclassmaterial.In this presentatioh will demonstratéhe useof our
crystalmodelsasteaching/learningids. Someof thetopicsthatwill bementionedare:
closest-paoctd layers; metallic latticesof lower densitythan CP; location,shapeand
sizeof holesin metalliclattices;the unit cell andits relationshipto the extendedcrys-
tal lattice; commonionic saltunit cells (the rock salt, CsCl, sphaleriteor zinc blende,
fluorite, antifluorite,nickel arsenidewurtzite,rutile andperovskitelattice types);ideal
andrealradiusratios;theholesin CPanalogy;estimatingMadelungconstants.

The CARINE softwareis also quite capableof supportingadvancedcoursesn solid

statechemistry including the simulationof powder X-ray diffraction patterns,con-

structionof reciprocallattices,hkl labellingof planesandr.l. points,etc. If time per

mits | will demonstratsomeof theseadvancedfeaturesof the software. Workshops
attendersvho work in a MacOSernvironmentmay alsobeinterestedn somegeneral
comparisonbetweenCARINE andCRYSTALDESIGNER sincethelatteris only avail-

ablefor the Mac.



Using CHIME to FacilitateLearningin
OrganicChemistry

|.R. Hunt

Departmenbf Chemistry
Universityof Calgary
email: irhunt@ucalgaryga

CHIME is a free, downloadableweb browser plug-in capableof displayingchemical
structuresas 3D-imagesthat can be manipulatedby the user Theseimagescanbe
basedn staticstructuresor asanimationsof molecularprocessesuchasreactionsor
conformationalkchanges.Our experienceausing CHIME in lectures,on-line tutorials
andon-lineassessmentgill bepresented.

Escapingrom Multiple Choicewhen
On-Line

|.R. Hunt

Departmenbf Chemistry
Universityof Calgary
email: irhunt@ucalgaryga

On-linequestionaretypically fundamentallyglorified (or not) multiplechoice.Though
this hasits place,it is a distinctdisadwantageover the moretraditionalwriting on pa-
per, but this isn’t always possiblewith large classes.In the Fall 2000we startedus-
ing a browserdrawing appletwith the ability to generateSMILES strings(Simplified
MolecularInput Line Entry Specification) for example2-bromolutane= CCBrCC.
Thesestringscanbe usedto text matchanswersandsoallow anescapdrom multiple
choiceandallow thecomputerscreerto becomeavirtual pieceof paper



Modeling SoftwareUsedin Introductory
BiochemistryCourses

HankD. Bestman

Departmenbf Biology
TheKing’s UniversityCollege
EdmontonAlberta

email: hbestman@kingsu.ata

As partof thelaboratorywork in introductorybiochemistrystudentsareintroducedo
two modelingprograms:Swiss-PDBV IEWER andGEPASI. The Swiss-PDBVIEWER
softwareis usedto introduceproteinstructures.After having worked througha de-
tailedtutorial, studentsareassigned proteinfor which they have to createa seriesof
views thatillustratesecondargtructure Jigandbinding, distances@ndanglesbetween
particularamino acids,surfacepropertiesand otherimportantfeatures. Theseviews
aresubmittedto the instructoreitherasfiles to be viewed with Swiss-PDBV IEWER,
orin aMicrosoft POWERPOINT presentationThe metaboliccontrolanalysissoftware
GEPASI is usedto illustrate the dynamicaspectof metabolicpathways. Using a se-
ries of metabolicpathwaysof increasingcompleity, studentsnvestigatethe effect of
changesn the kinetic parametersf enzymeson the metabolicflux throughthe path-
ways.



TeachingMolecularSimulation:
MolecularDynamics

D.P Tieleman

Departmenbf Biological Sciences
Universityof Calgary
email: tieleman@ucalgarga

Overthelastdecadessomputesimulationtechniquesave advancedrom amethodo

studyhardspheredo a powerful andwidely appliedmethodto studycomple« models
of biological systems.Moleculardynamicssimulationsof proteinsin waterare now

feasibleon desktopPCsfor teachingpurposes. For researchpurposesa cluster of

cheapPentiumor Athlon machinesallows a wide variety of problemsto be studied.
In moleculardynamicssimulations gquation®f motionaresolvedfor alargenumber
of atomssimultaneouslyresultingin a movie of the motionsof all atomsin a model.
I will give a brief overvien of the developmentof moleculardynamicssimulations,
demonstrat¢he useof a moleculardynamicsprogramand discussthe hardware and
softwarerequirementgor usingsimulationsin a courseon molecularsimulationand
modeling. | will alsogive a few examplesof relatively simple researchprojectsfor

summerandprojectstudentsn my field of interest biologicalmembranes.



HomologyModeling: A Comparatrely
Useful Techniquan ProteinStructure
Prediction

Aalim M. Weljie* andHansJ. Vogelf

Departmenbf Biological Sciences
Universityof Calgary

*email: aweljie@ucalgaryca
Temail: vogel@ucalgarga

This lecturewill focuson the techniqueof comparatie proteinmodelingby which
a target protein is predictedbasedon the known three dimensionalcoordinatesof
anothertemplateprotein sharingsignificantsequencedentity. Importantconsidera-
tions discussedvill include sequencealignments,using families of templatestruc-
tures,refinemenof themodelsandpitfallsin theinterpretatiorof thefinal structures.
Practicalexamplesof homologymodelingwill be provided from the calmodulinand
calmodulin-like domainproteinkinaseproteinsfrom the calcium-bindinge F-handsu-
perfamily. Time permitting, two software packageswith modelingcapabilitieswill
be discussednamelythe free Swiss PDBVIEWER linkedto Swiss-MoODEL andthe
commercial NSIGHT packaggMSI Inc.).



VisualizationTechniquedJsingMAPLE,
HYPERCHEM andEXCEL in an
UndegraduateChemistryQuantum
MechanicLourse

KennethE. Newmari and
Brian Martin'

TheKing’'s UniversityCollege
*Departmenbf Chemistryemail: knevman@kingsu.aba

TDepartmenbf Physicsemail: bmartin@kingsu.aba

Chemistryundegraduatecoursesn quantummechanicsare challenging. Frequently
studentarelesswell-preparedn electrostaticanagnetismkinematicsandmathemat-
ics thantheir physicscounterpartshowever, they frequentlyhave well-developed(but
occasionallyerroneousyjualitative notionsrelatedto orbitals,quantizatiorof enegy,
etc. introducedn earliercoursesin our coursewe have usedMAPLE, HY PERCHEM
andEXCEL in anintegratedfashionto aid visualization.We feel thatsuchanapproach
helpsalleviate the parallel problemsoften encounteredf conceptualunderstanding
coupledwith mathematicatomplexity.



Designof a ModernQuantumChemistry
Course

Marc R. Roussel

Departmenbf ChemistryandBiochemistry
Universityof Lethbridge
email: roussel@uleth.ca

Chemistgdon't necessarilyneedto be expertsin quantumchemistry but they do need
to understandheunderlyingconceptsModerncomputerbasedoolsmake it possible
to teachthe theoryrelatively thoroughlywhile minimizing the mathematicaburden
on students.In my quantumchemistrycourse,l startby teachingthe fundamentals
of wave mechanicsisingthe computeralgebrasystemMAPLE. In this moduleof the
coursethestudentdearnthemachineryof quantunchemistry(includingapproximate
solutionmethodshy studyingtheclassicaproblemgparticlein abox, harmonicoscil-
lator, etc.). Oncestudentdecomecomfortablewith theconceptswe turnto molecular
quantummechanics.In this secondpart of the course we usethe molecularmodel-
ing packageHYPERCHEM to reinforcethe lecturematerial. Sincethis is a quantum
chemistrycourse we focusexclusively on the abinitio calculationcapabilitiesof the
program.Thestudentdearnboththe strengthsandweaknessesf thevariousabinitio
methodsavailablein HYPERCHEM. Throughoutthis partof the course,| emphasize
thepracticalconsequences varioustheoreticalssuegsaised.For instancewe discuss
basisset effects both from a theoreticalperspectie and through practicalexercises.
Althoughthis is a first coursein quantummechanicssoftware-supporteéhstruction
malkesit possibleto discussadvancedopicssuchaselectroncorrelation.
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Support

The organizationakostsof this workshopwere defrayedin partby a grantfrom the
AlbertalLearningEnhancemerinvelope.

The organizersarealsogratefulfor supportfrom the Office of the Presidentandfrom
the Departmenbdbf ChemistryandBiochemistryof the Universityof Lethbridge.
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