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Pavla R, Schermann
Department of Botany
Project Name: Acid Rain bio-monitoring

MY WISEST SUMMER AT THE UNTVERSITY OF ALBERTA

From the period of July 7, to August 15, 1986, I worked in
the Biological Sciences Building in the Department of Botany
with Cynthia Marsh (Research Technician) and Line {(1lynn) Rochefort
(Graduate Student)., During this time I was given numerous tasks
to perform which are briefly described below.

The majority of my time went to worxing on the research
site near Calahoo where Line Rochefort presently has an experiment
going on, This task included both work at the site and laboratory
work here in Edmonton. At the site, some of my duties were to spray
the designated plots with either acid rain or rain water. I
collected moss,plants, and water samples, and in my last week of
work, we did a vegetation analysis of the site. My duties here in
the lab were to prepare the solutions of acid rain and rain water
for the field, filtering and acidification of the water samples,
chlorophyll analysis of the moss, and pressing and mounting
plants, The last of my duties for this experiment was to take the
data collected and figure out the chloro»nhyll amounts and drawing
graphs showing the results.

T also spent time setting up 2 more experiments for Line
Rochefort in the growth chamber in our building. Here, I helped
prepare the mosses for the experiment by cutting some and planting
others. I also participated in preparing the special solutions
that are to be used in this experiment, and during the last week
of my employment, we started the project by pouring these solutions
on the mosses.

The rest of my time went to such tasks as researching books in
the library, photocopying, and cleaning up our work area in the lab.
A11 in all, I feel I have learned a great deal from this summer and
am pleased with it. It has given me a better understanding of the
amount of work required in researching and diagnosing specific

:MPQKA-QC:P k gc_t&mmcum«,

experiments.



Wisest Summer Program Report
Theressa Kunyk

Electrical Engineering

I believe that I entered the WISEST summer Program with
reasonable expectations of what my summer would be like. What
I didn't expect was almost total chaos for the first two weeks!
My supervisor in electrical engineering Jim George had left for
holidays; I've heard from a former WISEST student in my depart-
ment that he does this every year, but he manages to appear for
the formal luncheon. True to rumors, he was there, and turned
out to be a very pleasant gentleman! To say the least, though,
my initial reaction to this absence was a dismal feeling of
rejection!

For the first three days I observed my co-workers and
performed odd-jobs. Interestingly enough I was able to observe
canine colon analysis in bio-mechanical engineering because of
the former WISEST student's involvement! On the fourth day, I
started working for Steve Drake, a graduate student, who appar-
ently has been a supervisor for WISEST students in this depart-
ment in previous years. He introduced me to UNIX, a computer
filing system on the Hewlett Packard-Sun terminals. My job was

&

to created %accounting program usng "C" language and various

editors. Since I didn't understand what I was doing, this
proved to be a rather awkward situation!

Finally after wrecking my brains and acquiring courage,

I informed Steve of my situation! He and another graduate
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student decided to let me work on CADDS or Computer Aided
Drafting Design System. My project like that of WISEST
students before me would be to create an updated Schematic
and CVX.PCB Components Catalog which will ke used by computer
and electrical engineers working on CADDS as a reference when
inserting previously designed circuit boaxrd parts.

This has been my work for the past three weeks. It's
basically guite easy once the forms for the pages are prepared.
The forms accommodate parts of various sizes. On these forms,
text size and appearence may be predesignated at various
points. I then created a layout which is 34" x 22" to accommo-
date eight 8%" x 11" pages with various forms. Once I finished
theg= tasks. Steve showed me how to insert the parts and
extract information from them pertinent to the catalog.

Once the Schematic portion of the catalog consisting of
98 pages was complete. I plotted the layouts using a VERSATEC
Electrostatic Plotter. Then I cut out the pages which resulted
in the formation of a master copy of this catalog to be latter
photocopied. I followed the same procedure for the CVX.PCB

portion consisting of 71 pages. Currently, Steve has assigned

me the task of creating a Component File Library for CVX.PCB
parts which is also to be used as a refierenece for engineers.
The WISEST program has aided me considerably in my
decision for my future choice! My knowlledge of the sciences
and technology has grown immensely. Of all my experiences,
the most useful was the acquisition of information about the

University of Alberta necessary for all future students,
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Hopefully this program will allow me to more easily acquire
future jobs on campus. the WISEST program is wonderful and very

successful. Keep up the great work!



Dear WISEST,

When I first came here this summer I was very nervous because
I expected to be driven like a slave with loads of work. I expected
a very strict environment because "University" scared me.

I first began to change my mind at ouxr first WISEST meeting
because they said that we would be expected to work but could also
have fun. My attitude really changed when I got to the Family
Studies Dept. Everybody there has their job to do or their goal
to reach and they work hard at it but at the same time there is a
very relaxed atmosphere. I really liked the working environment.

When I started working I never really had a specific job to
do. I came into a research project and had to help a graduate
studentwho was also working on the project. The project was on
memory problems in the aging process. My tasks were related to the
interviewing of study subjects. I had to set up the interview room
before the interviews and clean up after the interviews. Then I
would set up parking for them, tonfirm the appointment the day before,
and prepare their interview files. Then my jobs changed a bit. 1
then had to do library research which consisted of looking up
abstracts in the Psychological Abstracts' Subject Index. Then I
switched again to scoring the interview files and preparing files
for the young subjects in the fall.

One thinmg.I realised after a tour through Home Economics was
that it wasn't as simple as I was led to believe up_ to now. I had
thought that it was just cooking and sewing. T had never heard of
Family Studies or how complicated it iss. Talso didn't know how
scientific cooking and sewing were.

I really liked the WiSEST meetings because Igot to hearwhat the
other students were doing. I was really interested in what the people
at Alberta Manpower had to say. I think the meetings were quite
informative and fun.

All in all I would say Ilearned gquite a lot about research
in general, home economics, and the university. I would also like to
say thank you very much for a fantastic experience.
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HAZCHEM

To: Linda Hall
From: Chantelle Sedgwic



The summer of 1986 was spent working in the HAZCHEM Resoturce Center.

Before work could begin certain lab techniques had to be learned: taking a
melting point, recrystalization, and vacuum filtration. For practice three
Chemistry 250 labs were done.

1. Purification of Benzoic Acid

2. Production of Soap from Nutmeg

3. Separation of Napthalene, Benzoic Acid and p-Chlorcaniline

For the remaining five weeks samples of semicarbazones and oximes were made.
Semicarbazones and oximes are derivatives of ketones and aldehydes.
Chemistry 250 - Production of Semicarbazones

3~pentancne

J-methyl-2-butancne

acetone

350 Practical Examination - Production of Oximes

camphor

benzoin
p-bromoacetophencne
p-hydroxyacetophenone
cyclhexanone
benzalacetone
p-nitrobenzaldehyde

4~methylacetophenone

Chemistry 451 - Production of Semicarbazones

acetophenone
4-chlorcacetophenone
4-methylacetophencone
4-methoxyacetophenone

2, 4—dimethylacetophenone
2,5-dimethylacetophenone
3, 4-dimethylacetophencne
4—-ethylacetorhenone
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Progress was reported and discussed at weekly department meetings.

The six week program gave direct insight into possible career choices.

It was great!



Linclee  Hol l.

APPLE BUTLES :

A Summer with o Mac



This summer we worked for Dr. Adams in the
of Computing Science. During the six weeks, we learned to use
an Apple Macintosh and then used our skills to improve and
refine a program on the Mac for our supervisor. This program
was a simulation designed to help students to understand how a
computer operates.

We started by exploring the MaclIntosh, using Dr. Adams’
personal computer. After looking through various manuals, we
tried out some of the Mac's functions and software through two
"guided” tours. We soon became comfortable working with
MacWrite and MacPaint, as well as the mouse and the
electronic desktop. MacBillboard, an extension of MacPaint,
was given to us by a friendly staff member. We were soon
drawing Sequtiful pictures.

However, we ran into trouble when we forced the ejection
of the MacWrite disk and subsituted the MacPaint disk. This
resulted in a transfer of pilmmiaan MacWrite files onto the
MacPaint disk. Everything on the MacPaint disk was lost. We
solved this by copying the MacPaint program from the tour disk
and the system from MacBillboard. The only file impossible to
replace was the copyright. 0h wel]l.

When we took our first look at MacHyne ( the simulation
program ), we were totally confused. In order to even begin to
understand it, we experimented with Microsoft Basic, the
language in which it was written. We wrote several short

grams to test the uses of various built-in functions including
the logic and graphics commands. Microsoft Basic also makes
use of the Mac system's functions, such as the pull down menus
and the use of windows and buttons. We discovered, though,
that some of these functions were frustrating and required a lot
of extra work to accommodate their use. This especially



included the rather useless output windows and the close boxes,

the latter of which could be used at any time and could result in
completely hanging the computer. We arrived at the conclusion

. that the Macintosh' is designed for the benefit of the software
' user, not the programmer. The Mac is certainly ot designed

for Basic 10 be used. Another limitation of the Mac is its

« - constant need to read from the system disk. Without a second
. disk drive, we soon became  ; . o 4 of continmously
- tranferring disks in and out of our one built-in drive.

~ .. Armed with our understanding of Microsoft Basic, we

- looked at MacHyne again. This time we also had the program
. listing and explanations and instructions as to its use. MacHyne
- ( a misspelling of machine ) is 2 simulation of the internal
workings of a computer, and is designed to teach the use of
machine code and assermbler. It has its own limited set of 10
opemﬁng codes (Jump, Jump if Rccumulator is Negative, Neo
Operation, Beep, Input, Output, Load, Store, Add, Subtract). Before
we could improve it, we had to look at it from a user's point of
view., To this end we wrote various simple programs in
MacHyne's simulated assembler and ran them on the simulated
machine. The limited number of operations made some rather
complicated procedures necessary. Counting loops while
performing operations meant that oumbers had to be almost
constantly 1ugg‘led in and out of the accummiator, the only
place where arithmetic could be done.

The first change we made was restructuring half of the
listing, replacing all the line numbers with subroutine titles,
thereby making the listing easier for the user to understand.
The first half of the listing had already been restructured by Dr.
Adams. We then eliminated the frustration caused by using the
close box and hanging the computer. To do this, we used a
simple test to check if the close box had been pressed, and
rerouted the program execution to the exit into Basic. We
added a user prompt (mmge)toindiwewimwdoaitheﬁm
beep. We also repamed the menu containing the operating
codes (viewing only) and called it "Commands" instead of the
misleading "Help". The button which exited from the machine
into the assembler was changed from "Stop" to "Exit", while a



new Stop button was created, which stopped the running of the
simulated machine code program.

Dr. Adams aleo loent us various gumes and utilities to
experiment with, including MusicWorks, [Dungsen of
Boomm, SmoothTalker, and Life. Utilities included a desk

aooouorysamplera font mover, an icon designer, and many

As a whole, we found our experience working in
Compuung Science at the University of Alberta interesting and

encouraging. ,
Our thanks to Dr. Adams, Linda Hall, and the WISEST
commitiee for making this experience pomble

G/ :‘ (s ASOMNS” y o ,///L /{/d e {_{; b
Patricia Evans Jenny Mancenido
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WIESEST FROGRAM

I the JYast siv weeks | had & Tot of fun and Tearned &
Tot abowt the university.The people 1 worked with wesre greab
and warae very infornative when 1 had guestions.,

Thie main thing I did here was lLibrary research.They had
me researching the complications of diabetes,insul im,anc
artol @ it probtems in which 1 wote a reports on and
prreeented tThem at the mestings we had svery week e, Kieren
was al s weilting abook on sexr and had me finish off the
glossary . Doing research [ lTearnsd oy way around the
riiversity prethy guick and how to get wheres | was aoing to
fast .

I sorted out a Tot of Home Economics books thnat were Lo
e sent to Frinting Services to bhe bhound and found soms
missing .l went o the Home Ecopomics huildimg to sese Mira,.
Fernaleguen to get the missing Journals and then photocopied
blverm .

e Fieren gave me a izt of sources for ome bo fime ana
photocoapy for her,which was an @a8sy DUl very Biae-consaming
Job.Bome of the books were mot in the libraries so 1 made a
Tist telling which onss were not available.whioh ones wees
met Lhere at &11 .a8nd which anes T Finished,

There were a 1ot of files that had to be switok
and 1T helped to do that . Some of the files didn 't K
dates anthors,publ ishersyetoc. or & combination of Lthem on
e = moueoe care (Tike a biblicuraphy) yeo I owent to
Lhe difterent libraries and btried Lo find what )
neadecd . That was another sasy but tims-consuming

This progeam was very aood and gave an antereshing irs)
Pk at the varios departments of tThe university.lt preparsd
mawltat about what university lite is all about and 1
eecopnmend it Lo anvorns who ore thiviing about attecding
wndversity in the future.

Artan

RN

s

Sinmcerely,

St Pkl

Frank Fiorkowsk i
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TNTRODUCTTON

After a surface. cut is completely healed, it is often quite
diffibult to locate where the wound existed, This is because the
skin cells surrounding the area are perfecly replicated to seal
the wound. Why do the neighboring cells, or any cells, make such
faithful copies of themselves? That is the question my lab group
is trying to answer. The solution is fournd at the DNA level.

The DNA provides all the information to synthesize a cell's
division. For the cell to divide, however, the DNA must be copled.
Incorrect DNA copies, called mutations, may result in a non-viable
or altered cell, Therefore the enzymes responsible for the syn-

thesis of new DNA copies must be accurate.

A genetic apprdach is being used to solve the question, This
means that the mutants are isolated. From understanding why
mutants cause mistakes we can hopefully backtrack and discover why
mutations do not often occure. Mutations are spontaneous OT
environmentally induced., Usually, they are undesirable. Mutations
are defined as changes in any of the four DWA bases: adenosine,
thymlne, guanine, and cytosine, The rearrangments in the DHA
'-sequence can ocgur. by.2 deletlon, substltutlon, or addltlonlof a g
‘base or ‘bases. Fortunately, mutations only occur at a rate of 10 .

One reason for the mutation rate being so low is the existance
“of” DNA polymerases. Polymerases are proteins which copy the DNA
'template durlng repllcatlon. Polymerases are one of the main
enzymes respon81b1e for the correct pairing of DNA bases. LeJe Reha-
Krantz, my supervisor, is specifically researching why DNA polymerases
work so well during replication. The experimental organism for her

studies is the bacteriophage T-4.

T.h viruses are called bacterlophages because their hosts are
bacteria. A T-4 00n51sts of a six-sided head containing nucleic
acid, a hollow protein tail attached to the head, and six legs
located at he end of the tail. Like other viruses, the T-4 must
infect a host before it can reproduce., TO infect, the T-4 fastens
its legs to the outer wall of an E, coli., It then drills its tail
into the E. coli and injects its nucleic acid from its head via its
hollow tail. The T-4's nucleic acid then takes control ot the

E., coli's life functions and causes the E.:coli to reproduce Tl



viruses untll the cell bursis opele.

My own research proaect was testlng to sée if a'beffsin'ﬁzdsw;V"
polymerase, called £sLl4l, can reduce the 1evel of mutation at a
marker site in T-4 called %6550p, To do so, it was first necessary
to construct the double rutant tsLl4l=-x6550pe. To constuct the
double mutant, I infected the nost E. coli with two types of T-4
viruses: tsLlhl and x63550D. The double mutant is produced by re-
combination between the two infected viruses., I then proved that
' 1 had isolated the tsL1h1-x6550p double mutation.

The second part of my project was to test to see if the tsLlil
DNA polymerase mutation reduces the mutation events at the x6550p°
site, This was done by what is called a fluctuation test. A fluc-
tuation test was done by making lysates from purified plagquese
The lysates were then diluted and grown on permissive and non=
permissive hosts. The median mutation rate is then calculated
from the amount of growthe. Unfortunately, the reductions caused

by tsLlsl were not as great as hoped fore

MATERIALS AND METECDS
Phage and E. Coli Strains
The phage strains used were X655op, tsLlyl, and RUV199. The
host E. coli strains provided were CR63, CRA, opth, KB, CAl67, and
. E..coll B. CR63 was . the perm1851ve host, CRX and XB restricted
"xé 50p and RUV109 growth “and: optA at 43 suppresses growthfofﬁtsLlhl.
The E. coli B strain was used to observe the rIT(x6550Dp, RUV199) -

mutant plaque morphology. CA167 was used to locate ochre mutations,

Preparation of Overnights
Overnights were made by placing single isolated colonies of
desired strains into 10 ml of Hershey Broth in 20 ml tubes. The
tubes were then incubated overnight at 30 in an incubator shaker.

Lysates

Lysates were made by mixing 2 ml of CR63 overnight in 50 ml of
m9 , a minimal medium solution. fThe mixture was then 1ncubated for
three hours in a 30° incubator shakere, After the incubation period,
purlfled plagues were placed in 20 ml tubes with 5 ml of the
m9 /CR63 solution. The tubes were then put in an incubator shaker
at 300 overnight., A few drops of chloroform were added to the
tubes the following day in order to complete lysise



Reversion Rates
Reversion frequencies were calculated by fluctuation analysis,
T-4 lysates were plated on permissive and non-permissive hosts at
desired dilutions. The number of revertants, ege. x6550p revertants,
was determined on the non-permissive Alysogenic host. The plates
were then incubated at 300 overnight., The next day, the plagues were

counted and the median reversion frequency was calculated from the
faine lysates.

tsL1l41=-x6550p Phage Cross

The phage cross was performed by incubating 2 ml of a CR63
overnight in 50 ml of HB for two hours and fifteen minutes.
A multiplicity of infection of five for the two phage were calculated
and added to 1 ml of EB, One ml of CR63/HB solution, at. 2 X lO8
bacteria/ml, was then added in a 20 ml tube., The tube was then
incubated for 10-~12 minutes in an incubator shaker at 30 . A4 1/1000
dilution was then taken from the tube and incubated for an additional
hour in:an_incubator shaker at 300. After the hour, chloroform was
added to complete lysis and for sterilization. ¥From the tube,

;ﬁdllutlons were . made and the phage Cross wWas plated on the E. coli B

'*fstraln. The plates Were - 1ncu6ated70vern1ght at 507
repllca plating was done on CR6%, CRA, and the optd E. coli stralns.
Double mutants which grew CR63 but not on CRMN.or on optd (at 43 )
were sélected to make isolated plagues,.. From the isolated plaques,

high titre lysates were made which were diluted and plated.

Backecross

A backeross was performed by incubating 2 ml of CR63 overnight
in 50 ml of HB for two hours and flfteen minutes in a 30 incubator
shaker., A4 multiplicity of 1nfect10n of five for x6550p, tsLliil,
and tsllhl-x6550p was calculated. In 20 ml tubes, 1 ml of the CR63/HB
mixture was added to each of the phages: X6550D, tsLll4l, x6550p-tsilil,
%6550p-tsL14l X %6550, x6550p-tsLllyl X tsLlhl, The tubes were then
placed in an incubator shaker at 300 for 10-12 minutes, After that
time, 1/1000 dilutions were done which were incubated for one houre
Chloroform was then added, Dilutions from the tubes were plated on
permissive hosis to find the total growth and on the non-pernissive

hosts to find the reversion frequencies.

e et day, T
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When T firet  heeard  about the WISEST program, |1 thought it
would be & reslly great program to get dnvoved with. Fewe R
srhool students are piven the opprotunity  to work  on t
University of Alberta ceopus for the summe. Whern 1 was {nljﬂi
oy Leinda Hall,  the  programs oo ordinator, explaining I had the
dob, I 4elt estetic!!

SFber  surviving  bhe  expirience  of finding Lhe Ohemnistry
Hnj}ujnu and  correcst  room number, T meh obher nenbers of the
X% PTG R Fromeading the introdactions, we wers Teed down o
the AR FA§F1P¥Jﬂq where we waited for Linda to esscort us bo owe
various dob sl

Lpr oo ﬂrrival teo bhe  lab in the Home Economics Bullding, T
met  Catherine Field, who is a graduate student. sathy gave me a
four  of  the  lab that | owas bo work in and inbrodoeced me in Fresy
fellow  co-workaers. At b time Cathy was mixing up & 3
L animals, Bhe  drsbtract mee by ger Fow duneh ard then et
and  help her  ocooplete the task, I found my way back to CAB and
ate  lurch  with fellow grade 11 students in oa pre arranged area,
Hpnn wmtuwﬁing Lo the Iqh5 Cathy led to a room, called the " et

’ This is the « i s oanimale food is prepsred. Al
memmﬁ@ﬁt% ot the dig o be measured ool peero Ly antdd
mives bogether. It are awful mess o clearn up. I was
put in charge of feeding the animnals.
- 1 mag my  way  around the laboa bit, T owas askad o
Fathy  MHargreaves :;hyjmlw gsamp ]l @, to help
clect gl e The  amourk of 1ipid LYok bhe sampl ARV T LT AR
and  timing  had  bo be Labeled and cleansd used test
bt atifvy had 1ﬂ(1¥1}f §5£1ﬂ1f1| s
Tater was dobo Qo over lm e Health Sciences Library
o Fingd varioos males T was either bto phobooop ziogrr Lhe
material  owb. It a good experience in lesrning hmw Lo use
the  librery system, v bhough o we  had oa few sos 5 Losing
astudenit and oo rrar ol They were all found though. Frael @n
opprotunity to work in 8 couple of campus fibraries.

Eathy wanted me to prepare standards for g bowey Assay test
g Faw days latear. Bfbee wxplaing the procedure onoe, she warted
me  to  peeforo the hest. ! nearly dropped my pant Ghe told me
Fhat  she  wanbed me  to  learn through esperie I Finally
completed  the hest properly on the third try.  The Lowey Assay
Test mesasures the anount of light that passes through the sample
wsing & spechtrophotomsgter. THis i buwrn bells  yvow how mach
protien is in the sanple.

uring  part  of bthe  progeam, T was  allowesd to work oneg
morning &  wWeek  on the cond floor in preparing meals for male
by jects el sing in & study. Thegre Wat ONE FErson nameadd
Joe,  who had Just come From another courttry,.  He had Lo learn
what  each of the wbensils were used for and when to ase them. e
aluo  had to  learn shoult owr "western” style of food. We had to
duplicate  the meals  be ate and fuen them into o compost asing &
Il @rcter . rine samples wenre  baken  and were later used in the
1latly, =11 as bthe compost.

T assisbted in taking blood samples from the diabebic and
Mor-di abetic rats. W were oseasuring the amount of glucose in

i
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The blood wsing & Glucoscan meber. My project was suppose to be
worbiig on dnsulin receptors and biow diet affects them, but 3
went  ferom ong end of  the Tab to the obther worbing om wveerdous
Price ject s Foohave met Dro Clandinin a few times bult he is a very
sy man and was not directly involved in guiding me through the
preoject

I feel  that the daily and weekly gatherings of the A WINTa!
were  really  benefical  in getting to koow  the peple in the
[ EA T ST, teoaleo enabled us to discuses dimporbtant {ssues. I feel
that & person should be allowed to choose any proffession he or
sl wart T get  dn to,  without  having  to  worey  abouh
discrimination  from  dgnorant  people. I am  prouwd Lo say 1 am
member of this progeam.

This program has  reslly opened oy eyves in what
the sciences would be like. Before [ thought of t i
an eqciting cocoupation, but it has many tedious ta ae well, 1
plan  to come back in a couple of vears and bake courses that will
allow me Lo b eI T I W v ) cian i the medical +field. Tl ol
Like to  take this oppreotunity to thank evervone who made this
project  such & menorable sxperience and epeEcially to the people
whioam T owenrkad with.

& EMEET b
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