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Abstract

This research project was intended to analyze the differences in gene expression at different
life stages of drosophila melanogaster by using a differential display approach. | focused on
the adult and pupae stages. The gene expression of the larvae and egg stages were not
analyzed because the larvae and eggs were too small to collect. First | isolated RNA from
two different generations of adult flies (separately), young adults (recently eclosed adults),
and pupae. Then | synthesized cDNA by reverse transcription in the PCR. The cDNA was
then amplified in a PCR reaction. Next, | ran the amplified cDNA in a denaturing
polyacrylamide gel. The gel did not come out as well as expected: few bands were visible.
The bands that were visible, those of the pupae sample, came out as expected. The bands of
both stocks of adults and the young adults did not come out. Thisis probably because not
enough cDNA was present. Next term | plan to isolate RNA from more flies (maybe six
instead of two) in order for alarger quantity of RNA to be extracted. Then more cDNA
would be synthesized and amplified. | will also change the MgCl, and dNTP concentrations
of the PCR amplification reaction in order to achieve optimal results. If bands are shown, |
will cut the bands of interest out of the gel, reamplify them and sequence them. Taking in
consideration the technical difficulties of the proceduresinvolved in this project, | think

overall it was successful.



Introduction

Differential display, the method | used in order to determine changesin gene
expression, was first developed by Peng Liang and Arthur Pardeein 1992. This method
allows one to detect altered gene expression precisely and speedily. The processis carried
out asfollows: first cDNA is synthesized from RNA using reverse transcription with an
anchored primer. These primers are oligo-dT primersthat contain a3’ anchor nucleotide
(A, C, or G) and bind to mRNA’s 5’ poly-A tail. Then it isamplified using polymerase
chain reaction with the presence of the anchored primer and the arbitrary primer. Then the
PCR products are separated on a denaturing polyacrylamide gel (Cunningham).

I chose to work with drosophila melanogaster flies mainly because of practical
reasons. Fruit flies are easy to grow and handle. They have a short life cycle, two weeks,
and so new generations emerge quickly. Because they are so small, it is easy to keep large
numbers of them in asmall space. It isaso easy to tell the differencein life stages of afruit
fly. It has four main stages: egg, larva, pupa and adult. The drosophila egg is about half a
millimeter long. One day after fertilization, aworm-like larva appears. Six days later it
molts to form an immobile pupa. An adult fly ecloses four days later. These times are
development at 25°C; development at 18°C takes twice as long (Manning). Obviously
much change in gene expression must occur throughout the devel opment of a drosophilafly
due to tissue development and cell differentiation. The difference in gene expression should
be visiblein the polyacrylamide gel through bands of cDNA samples of the same size
becoming gradually darker of lighter asthe life stages change (the genes with darker bands
are more expressed than the genes with lighter bands). Since the expression of some genes

remain the same throught the development of the fruit fly, some bands should not changein



darkness. An example of what adifferentia display polyacrylamide gel looks like

(GenHunter):
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Analyzing gene expression is becoming more and more important as the genomes of
different organisms are sequenced. The expression of different genes definesacell’'s
characteristics and determines how the cell will react to outside stimuli (Cunningham).

Thereason there are



Methods

Isolating Adult flies and Pupae

The Drosophila melanogaster flies were grown in culture vessels with Formula 4-24°®
Instant Drosophila Medium supplied from the Carolina Biological Supply Company. To
isolate theflies, | transferred them into an empty vial and anesthetized them with FlyNap®.
The empty vial wasthen put in an -80 C freezer in order for the fliesto be frozen. The
pupae were removed from the culture vessel by using sterilized tweezers and inocul ating
rods. They were also put into an empty vial and frozen in the -80 C freezer.

Isolating RNA from the Adult flies and Pupae

Homogenization: Put two frozen adult flies (or pupae) into a 1.5ml tube. Crushed them

Z L\ DAL HGLGRAXDIY) URG %H RHWHIQH/ RUSXSDH WY, D3G uCR 7WROD
phenol solution reagent that maintains the RNA integrity while disrupting cells and
dissolving cell organelles).

Phase Separation: Leave at room temperature for 5 minutesin order to alow the complete
AQVWRADNRQR QFORSIRMOFRP SO B/ $G5 1R KRR RP  trichloromethane- an
organic solvent) and shake by hand for 15 seconds. Let tube sit at room temperature for 3
minutes to give time for the chloroform to act. Centrifuge for 15 minutes. The mixture
separates into three phases: ared phase at the bottom with chloroform, an interphase, and a
colorless liquid phase at the top, which contained the RNA.

RNA Precipitation: Transfer the agueous phase into a new 1.5ml tube and adequately
dispRHR \WHRJUDQFZDIM $ G5 1CR DRSUIRS (DPRKROR\WHQZ \WEH precipitate.
Let sit for 10 minutes at room temperature and centrifuge for another 10 minutes. A pellet

isformed at the bottom of the tube with the RNA precipitate.



RNA Wash: Throw out the supernatant and add 75% ethanol- wash. Vortex and then

centrifuge for 5 minutes.

Redissolving the RNA: Remove the supernatant and air-dry for 10 minutes. Dissolvein
1R 51 DHfree (DEPC) water by pipetting. Let sit at room temperature for 10 minutes.

Synthesizing cDNA

Set up three tubes for each sample (one for each poly-T primer). The poly-T primers used

were supplied from Alpha DNA in Montreal, Quebec. They are: HT-11A (5' to 3':

AAGCTTTTTTTTTTTA), HT-11C (5' to 3': AAGCTTTTTTTTTTTC), and HT-11G (5
W [ $$* &77777777777* $G5 nB1$  nCOR \WHSUP HY SUMRAD GMWRYHS

| RAWHFRA-QADMRQWEH PO AR PO A73 (ARWHS57-NIHJUDG 1O
of DEPC water. Incubate tubes for 5 minutes at 65 C and 10 minutes 37 C. AdG 10
MMLYV reverse transcriptase, incubate for 50 minutes at 37 C, and inactivate RT by
incubation for 5 minutes at 95 C.

Amplifying cONA

$GGWD3&5 WEH 1QFDr  GSRO-T primer (use the same primer used in synthesizing
F1$ 1 ORDDEWN Simer (usedPV- ¢ PO uCF 1% WAR' (3&
H2 p00J&Q  n0GL73DQG nCR PLGHDORAI GHFHAMY 6H/B&S5 IRJ R FOV
(94 C, 30sec.) (40 C,2min.) (72 C, 30sec.), 1 cycle (72 C, 5min.). Add tubesto PCR
when the block temperature reaches 94 C.

Denaturing Polyacrylamide Gel

* Because of the amount of work and time involved in preparing, running, and staining a
polyacrylamide gdl, | first ran the PCR amplified cDNA in an agarose gel to make sure

there actually was cDNA present in the samples. *



$CGWDQY WEH RHIRUHKWEH ~ jCR WH3&5 IPSAUIHGF 1$ DG yAR D
denaturing dye (used STOP dye). Incubate at 94 C for three minutes. Run cDNA samples
on a 6% denaturing polyacrylamide gel with 8M ureaand 1XTBE as a buffer for about one

hour at 1500 volts. Pre-run gel before loading cDNA and ladder. Silver stain gel.



Results

From the gel it can be seen that very little young adult cDNA was present in the PCR
results. From the adult samples, only the cDNA that was synthesized and amplified in the
presence of the HT-11G primer showed significant results. The pupae samples seem to
have been the only ones that amplified successfully in the presence of all three oligo-dT

primers.

Only the lanes corresponding to the pupae cDNA and the ladder are visible, as with
the agarose gel. Thisis probably because not enough cDNA was present. Thisis probably
because the PCR amplification did not work. The amplification might not have worked for

two reasons. either the initial quantity of cDNA was too small or my cDNA had degraded.



The wells next to the ladder show the same band pattern as the ladder because the wells had
not been well formed, and so the ladder spilled over to the lanes next to it. The *smiley’

occurred because the ladder was put next to edge of the gel.
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Discussion

There probably wasn't enough cDNA in the adult samples because amplification in
the PCR did not occur. This must have been because either there was not enough cDNA to
start with or my cDNA might have been degraded. It could have degraded it the samples
were not at -20 C constantly (unless determined by the protocol). The samples must be in
iceat all times.

Many changes on this project will be made next term. Firstly, in addition to being
grown in culture vessels, flieswill be grown in petri dishesin order for the collection of
larvae to be possible. Secondly, more flieswill be used in order for there to be more RNA
isolated and thus more cDNA synthesized and eventually amplified. The experiment will
also be done more times, as the replication of experimentsisimportant in the differential
display process. it isvery sensitive and so it is easy to get misleading results. Also, when
loading the polyacrylamide gel, instead of putting all the different life stages samples
together, the samples will be ordered according to the oligo-dT primer present during
cDNA synthesis and amplification. | will also try to determine the concentration of RNA |
have in my samples by running them in an agarose gel. Because genes whose expression
changes significantly may not appear on the gel due to their sequence not being in between
the oligo-dT primer and the random primer sequences, | will use at |east three different
random primers instead of only one. Since | will be growing my own flies, | will keep track
of exactly at what point in their development each adult, pupa, or larvais (how many days
or hours old). All these changes will make the project work better and be more accurate.
Then hopefully differences in gene expression will be detected at al life stages of a

drosophilafly.
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