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John Valenzuela & Leslie Saucedo Ph. D.

The Phosphatase of Regenerating Liver (PRL) family of proteins
controls cell growth, motility and proliferation. They have been
shown to elevate the levels of these functions, leading to an
increase in cancer metastasis (“malignancy”), when they are
overexpressed. The goal of this experiment is to knockout PRL
gene expression to examine the general function of PRL proteins.
Drosophila melanogaster have only one copy of the PRL gene
(dPRL-1), as opposed to humans and other mammals, which have
three. Thus, using P-element imprecise excision to create mutant
strains either fully lacking or with decreased function of the dPRL-1
protein, I propose to evaluate the overall function of PRLs in living
organisms. Because of their oncogenic nature, PRLs must be
studied under normal cellular conditions and knockout conditions
to predict possible side effects of PRL-targeted therapies.

• PRL proteins are expressed in Drosophila and mammals
ubiquitously throughout almost every type of tissue, with PRL-3
specializing in cardiac and skeletal tissues in mammals. They are
mainly seen at low levels in the cytoplasm and at high levels in the
plasma membrane.
• All 3 mammalian PRLs have been shown to act as protooncogenes in various types of cancer: lung, ovary, brain, skin,
colon (Bardelli et al., 2003 and Wu at al., 2004).
• As dPRL-1 shares 75% similarity with human PRL-1 (Fig. 1), it
serves as a good target for measuring the broader function of the
PRL family.

Figure 1. Drosophila PRL-1 (Blue) and human PRL-1 (Green). These two
proteins show 75 % similarity. The underlined amino acids serve as the catalytic site of
the protein, and the boxed amino acids show the “CAAX” motif, found in all PRLs. Note
that these two sections in the above diagram actually show >75% similarity.

• Transposons are distinct DNA sequences which have the ability
to be excised and can be inserted back into the DNA at a different
site.
• P-elements are a type of transposon found in Drosophila that are
used very frequently to induce mutagenesis by introducing a
simple enzyme called transposase. GScE6 (Fig. 2) is a recently
created P-element specific to dPRL-1 that carries the trait of red
eye color in Drosophila (O’Keefe et al., 2010).
Figure 2. dPRL-1 with the
GScE6 P-element inserted.
GScE6 is located at the
indicated position and ready
to be excised. In the figure, the genomic region of PRL-1 is on the top, while the mRNA
transcript is on the bottom. Note PRL-1’s neighboring gene, EndoGI and its transcript.
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1. Can mutations be made to dPRL-1 through P-element
imprecise excision?
2. If so, what are the phenotypic effects of full- or partial-loss
of PRL function?
3. What do the resulting phenotypes in distinct lines with
excised P-elements indicate as to the general function of PRL
proteins in healthy cells?

• The following series of selective breeding was used in order to
obtain 23 distinct strains with possible mutations by the excision of
GScE6.
Figure 3. Basic crosses performed
to generate P-element excision.
The lack of GScE6 was verified by
loss of eye color in individuals with
excisions. From this point on, those
individuals with excisions (shown
in the red rectangle) were
separated and subsequently
crossed 1 x 1. Note: All possible
offspring for each cross are not
listed.

•Because we had created
offspring that lacked eye color,
it appeared that the GScE6
P-element is most likely
successful at generating
dPRL-1 mutations, and so we
interbred the separate strains
to obtain homozygotes (ex:
GScE6ex/GScE6ex offspring, as
opposed to GScE6ex/ CyO
offspring).

Figure 4. Making the homozygotes and
sorting them. Once the strains were
interbreeding, homozygotes were identified
by their straight wings.

•Strains were then separated into two categories based upon
viability of those homozygotes.
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Figure 6. Visualizing imprecise and precise excisions by PCR. This gel uses
genomic DNA from adult males of the
strains labeled. The bands appearing in
lanes 3, 19, 21, and 30 indicate that
those strains have “precise” excisions of
GScE6.

