





Isolation and Characterization of an Eedysone-
Inducible gene from the House Fly Musca
domestica.
Phu V. Tran
Beta Jota Chapter, Bethel College

The steroid hormone ecdysone directly
stimulates the transcription of a small number of
developmentally-important genes in the fruit fly
Drosophila melanogaster. One of these genes, E74,
has been isolated and shown to be over 60 kb in length,
generating a 6 kb mRNA and a protein product with
demonstrated DNA-binding activity as well as putative
transcriptional activation activity. We have taken an
evolutionary approach to identify those parts of the gene coding region that may be
important for the activity of the E74 gene product. An EMBL3 phage gene library was
constructed using DNA form the house fly Musca domestica, another Dipteran. The
library was screened with portions of the D. melanogaster E74 gene and homologous
gene segments were isolated and characterized. The most significant homology
between the species is in the C-terminal region that specifies the DNA-binding domain.
Other identified homologous sequences are candidates for transcriptional activation
domains.

DNA Sequencing of CCK-gastrin-like Gene from
Drosophila pseudobscura and Drosophila virilis
Scott Woodman
Alpha Psi Chapter, Hillsdale College

History: Cholecystokinin (CKK) and gastrin
are members of a family of hormones which have been
isolated and sequenced from various parts of the
nervous system. CCK and gastrin have identical C-
terminal pentapeptide sequences(Glycine, Tryptophan,
Methionine, Aspartic acid, Phenylalanine). CCK has
been found to be one of the most abundant vertebrate
neural peptides; its functions, however, are still
unknown. In 1988 Dr. Ruthann Nichols, of the
University of Michigan, isolated, characterized, and sequenced a CCK-like gene and
corresponding cDNA from Drosophila melanogaster. The CCK-like precursor was
designated drosulfakinin (DSK of Drosophila-sulfated tyrosine-kinin activity). Genomic
and cDNA clones corresponding to the Drosophila neuropeptide precursor encoded for
three putative peptides: DSK 0, I, II. Of these peptides, I and II are similar to CCK-
gastrin peptides. They both contain CCK-gastrin like C-terminal pentapeptide and a
conserved sequence corresponding to the sulfated trysine in bioactive CCK. The DNA
sequences within Drosophila melanogaster which encodes for each of DSK peptides
are oriented 5' to 3": DSK 0, 90 base linker region, DSK 1, 6 bases, and finally DSK
IL.

Research Project: The object of this investigation was to research Drosophila
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pseudoobscurd, aclosely related species toD. melanogaster, and determine if the DNA
sequence encoding for DSK or DSK-like peptides exist. It was hypothesized that a
DSK gene would contain peptides similar in sequence to DSK 0, I, and I. Therefore,
the strategy was to synthesize two degenerate oligonucleotide primers in which the 5'
primer corresponded to both DSK Iand II. The degeneracy of the primers allowed for
an optimal number of DNA base differences while still conserving the desired amino
acid sequence. The layout of the project began with pseudoobscura genomic DNA
which served as the initial template for the primers in the PCR reaction. The PCR
products were then analyzed for yield and approximate size. It was seen from this
analysis that two products had been generated. These fragments were then subcloned
and finally sequenced in both directions. It was confirmed from the computer analysis
of the sequences that one of the PCR fragments represented the primers annealing at
DKS O and DSK IDNA sequences, and the other fragment represented annealing to
DSK O and DKS II. Upon further analysis it was discovered that the nucleotide
sequence between DSK O and II was strictly conserved between Drosophila
melanogaster and Drosophila pseudoobscura. In the initial stages of sequencing
Drosophil virilis, a more distantly related species, putative results showed that there
were four nucleotide base changes in the DSK I DNA sequence. These changes alter
the amino acid sequence changing two Glutamic acid residues to two Aspartic acid
residues, keepings with the need for acidic amino acid residues preceding the sulfated
tyrosine.

Perfusion and Lyophilization of Mouse Kidneys
for Use in Glomerular Size Determination and
Analysis of Glomerular Na+ and K+ pools
John Farquhar
Pi Chapter, Millikin University

Mouse kidney’s are perfused with a 0.15 M
solution of LiCl, and then freeze-dried at 1 imm hg and
atemperature of - 160 Celsius. The freeze-driedkidneys
are sectioned, and the glomeruli are removed
individually and combined in a drop of distilled water.
The developmentof these techniques willbe discussed
. during the presentation. It is intended that mouse
kidney microstructure and glomerular diameter will be determined by microscopic
analysis, and glomerular Na+ and K+ content will be determined by flame photometry.
This information will be compared to information available on other species.
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Song Sparrow Melospiz melodia, Recognition of
Neighbor-Stranger Songs
William P. Johnson. Jr.
Beta Chapter, McKendree College

Bird species with small repertoires have been
found to show neighbor-stranger recognition. Those
investigations whichtook species with large repertoires
intoconsideration never utilized the extensive repertoire
in playback, and found results to be marginal. The
present investigation using the song sparrow, Melospiza
melodia found expected trends with respect to the
responses: 1) songs per time interval; 2) index of
approach; and 3) latency to approach. The songs per
time interval was found to be highly significant, and provides supporting evidence of
individual recognition in song sparrows. A hypothesis was developed to explain the
failure of the song sparrows to show a significant difference in the latter two responses.

Identification of Transcriptional Activator
sequences from the Ecdysone-Inducible Gene E74
of Drosophila melanogaster
Mark J. Turek
Beta Iota Chapter, Bethel College

The Drosophila melanogaster gene E74 is
induceddirectly by the insect steroid hormone ecdysone
and encodes a protein product that is believed to
activate the transcription of other genes. The E74
coding region contains acid-rich N-terminal sequences
and internal glutamine-rich sequences, both potential
transcriptional activationdomains. Wehaveattempted
toidentify E74 sequencesresponsible for transcriptional
activation be developing a functional test for these sequences inyeast. DNA fragments
encoding potential E74 transcriptional activation sequences were ligated in the proper
translational reading frame to DNA encoding the DN A-binding domain of the bacterial
lexA repressor protein. Plasmids containing such hybrid gene constructs were
transformed into yeast, together with a second plasmid containing a lexA repressor
DNA-binding site located upstream of a bacterial beta-galactosidase gene. Beta-
galactosidase activity in the transformed yeast was then a measure of transcriptional
activation potential of the E74 sequences. Using this functional test with the proper
controls, we have evidence that the acid-rich N-terminal sequences possess little
transcriptional activation activity and that the E74 protein uses the internal glutamine-
rich sequences to stimulate the transcription of other genes.
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Isolation of Titanium from a Standard Fly-Ash
Sample
Walt Elliston
Pi Chapter, Millikin University

Samples of the standard fly-ash were treated
with various acids. The components of the resulting
residues were identified using various X -ray techniques.
It was found that treatment of an ash sample with
sulfuric acid changed the form in which the Titanium
was present in from sodium titanium oxide to the
useful form of titanium dioxide.

A Survey of Macon County Remnant Prairie Sites
Jon D. Monti
Pi Chapter, Millikin University

This presentation investigates the potential
relationship of soil type and presence of prairie plants.
West of Decatur lies a strip of glacial sand and gravel
which runs north-south throughout Macon County. In
relatively undisturbed areas (along railroad tracks) in
contact with these deposits are surprisingly healthy
patches. This relationship will be emphasized as a
result of a field survey of prairie plants in Macon
County.

An Jon-Chromatographic Detection of Groundwater
Anions
Kasey Anderson
Alpha Psi, Hillsdale College

A method of analysis using a high performance
liquid chromatograph/ion-chromatograph was
developed for the study of the anion content of aquifers
within Hillsdale county and surrounding communities.
The presence and concentration of fluoride, chloride,
bromide, nitrite, nitrate, phosphate, and sulfate were
determined by the elution of 50ul. samples through an
ion exchange column using a Lithium/Borate/
Gluconateeluent. It wasdetermined thatmost effective
chromatography could be obtained using two detection systems in simultancous
operation: the fluoride, chloride, bromide, nitrite, nitrate, phosphate, and sulfate anions
yield sufficient signal in the conductometric detector (background conductivity = 220
uS), whereas an absorbance analysis (UV 214) produced a more sensitive signal in the
deterr_ninau‘on of nitrite and nitrate. This segregation improved the method significantly,
especially with regard to the analysis of the Horton community samples, which
Sigma Zetan Volume LVIII

-55-

April 1993



contained considerably higher concentrations of nitrite than any other community. For
this reason, special interest was taken in sampling the area thoroughly, and the series
of collected samples were analyzed using a standard more suitable prepared for such
high-nitrite samples. The analysis warranted further research with regard to possible
correlations between the sites of high concentration and the geographical features and
agricultural practices germane to the locale.

In a general assessment of the analysis, each community yielded unique
chromatographs, as expected. However, nearly all samples reflected relatively
significantlevels of sulfate and chloride while phosphate, bromide, and nitrite were not
found at detectable levels in the groundwater. Furthermore, it has been concluded that
amore sensitive spectrophotometric method for phosphate analysis would be necessary
to make any reliable quantitative statements concerning this ion. Naturally occurring
fluoride was detectable, but of comparatively low levels, except for the city of Hillsdale
samples in which the larger fluoride responses are a direct result of intentional
fluoridation.
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Song Sparrow, Melospiza melodia, Recognition
of Neighbor and Stranger Songs.

William P. Johnson, Jr., McKendree College.
Abstract

Bird species with small repertoires have been found to
exhibit neighborrecognition. Earlier investigations of species with
largerepertoires, however, have notutilized the extensive repertoires
in playback, and have found results to be marginal. This study,
using three songs of the large-repertoired song sparrow, Melospiza
melodia, found the expected trends in: 1) songs per time interval; 2)
index of approach; and 3) latency of approach. The increase in
songs per time interval were found to be significant. This provides
evidence of individual recognition in song sparrows. A hypothesis
was developed to explain the lack of significance in the latter two
responses.

Introduction

Bird song plays a role in territorial defense, mate acquisition, synchronization of
the reproductive process, and individual recognition, depending on the species
(Faaborg, 1988). Song is the chief means by which the male song sparrow, Melospiza
melodia, proclaims its territory (Nice, 1937). Territories usually include necessities
such as food, water, nest sites, covering for protection of nest sites, roosting sites, and
singing posts (Faaborg, 1988; Nice, 1943). Territories are inhabited by summer
residents throughout the year (Nice, 1937).

The cost to retain these territories would be less if males with adjacent territories
could recognize each other after territories had been secured (Weeden & Falls, 1959).
Conservation of energy is vital because the number of eggs laid, number of broods
attempted, and young fledged in a population depends upon the efficiency of the
parents (Nice ,1937).

Previous investigators have found neighbor recognition in male ovenbirds with
small repertoires, 1 song (Weeden & Falls, 1959). Only marginal results have been
obtained, however, in species with large repertoires, > 6 songs (Harris & Lemon, 1976
Falls & D’ Agincourt, 1981; Weary et. al, 1987). In these cases the large repertoires
were not employed in the playbacks. For instance, only 1 or 2 different songs were
commonly used in playbacks.

In this study three different songs were used in playback to see if the response to
stranger playback would be greater than the response to neighbor playback.

Methods

This study was conducted between April and July of 1991 in areas of Belleville and

Volume LVIII
-57-

Sigma Zetan April 1993



Lebanon, Illinois. The sparrows were most readily found in parks and nurseries.

Aneighbor is defined as amale which has acommon tegritory border with another male.
A stranger is defined as amale that is atleast 2 territories away, and out of hearing range of the
neighbor pair. Twelve M. melodia males were used in this study forming six neighbor pairs.

Songs were recorded and played back using a Texas Instruments (model PHP 2700)
recorder. The microphone used was aDan Gibson Electronic Parabolic Microphone (model
P 650) with a 47.6 cm diameter shield. The tape used was a Maxell UDII tape.

Males were identified by their song, and recorded early in the morning and early
evening. An attempt was made to record as much of the male repertoires as possible.
Thisrecordings were then edited into 3 minute segments. Editing was done witha dual-
headrecorder. The 3 minute segments contained 3 differentsong types. Each song was
repeated over a 1 minute period before the next type was repeated. A sonograph was
not available so songs were chosen because of the obvious differences.

Each trial began after the male was silent for at least a minute (Harris & Lemon,
1976). Asilent 6 minute control period was conducted before each playback in order
to examine the before and after affects of playback. After the control the 3 minute
playback was begun. Following Beer’s method, the tape player was placed in the
territory and near the border with its neighbor (Beer, 1970). Each male was exposed
to both: 1) a 3 minute period of stranger’s songs; and 2) a 3 minute period of the
neighbors songs. The same stranger playback was not played to both birds in a
neighbor pair ensuring that the second male tested in a pair would not become
accustomed to the playback. Half were exposed to the neighbor’s songs first, and the
other half to the strangers songs first. Each male was allowed torest 1-3 days between
playback trails.

Responses recorded include: 1) number in songs in response to playback; 2)
latency of approach to the tape player measured as the number of seconds taken for the
male to approach the playback device; 3) index of approach or rank assigned
depending on how close the male got to the playback devise. Rank classes were these
described by Harris & Lemon (1976): >5m, arank of 0; 2-5m, a rank of 1; 1-2m, arank
of 2; and <1m, arank of 3. Male displays were not recorded because males were often
difficult to observe in bushes and shrubs.

Wilcoxon matched-pairs singled-ranked tests and t-tests were used to generate P
values. If the P value was .05 or less, the data was considered significant.

Results

In Figure 1, mean number of songs in the 6 minute control period before playback was
examined. The comparison of the 6 minutes before neighbar playback and stranger playback
is not significant, indicating that the control periods were consistent. The comparison of the
6 minutes after neighbor playback and stranger playback began is significant (paired t-tests,
t=-3.11, P=.005).

A change in response can readily be seen when comparing before and after playback
responses in Figure 1. No significance was found when before and after stranger playbacks
were compared. But, significance was found when before and after neighbor playbacks were
compared. In fact, the response decreased below the level of the control period.
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) . ) Mean number of songs in 6 minutes
Figure I. Mean number in 6 minutes before and after play of neighbor and stranger songs. (N=12)
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Figure 2, shows mean number of songs in 3 minutes before, during, and after
playback. Comparison of the 3 minutes before neighbor playback and stranger
playback is not significant. The comparison of 3 minutes during neighbor and stranger
playback is significant (Wilcoxon, z=-1.73, P=.042). The comparison of the 3 minutes
after neighbor playback and stranger playback is significant (Wilcoxon, z=-2.09,
P=.018). When before stranger playback is compared with during and after stranger
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Figure 2. Mean number 3 minutes before, during, and after playback of neighbor and stranger songs.
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playback, only the before and after comparison is found to be significant (Wilcoxon,
z=-1.64, P=.050). When before neighbor playback is compared with during and after
playback, only the before and during comparison is found to be significant (Wilcoxon,
z=-2.20, P=.014), with significantly less singing in the during playback period. The
comparison of during and after stranger playback was significant (Wilcoxon, z=-2.67,
P=.004). The comparison of during and after neighbor playback was also significant
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The index of approach in 6 minutes before neighbor and stranger playback was
not significant. When before stranger playback is compared with after stranger
playback, a significant difference is found (Wilcoxon, z=-2.67, P=.004). Likewise, the
comparison of before and after neighbor playback is significant (Wilcoxon, Z=-2.31,
P=.010). Thus, the playback did have an effect on the males. The comparison of after
. neighbor playback and stranger playback did not show significance. But, stranger
playbackelicited an index of approach rating 75% of the time while neighbor playback
elicited an index of approach rating only 67% of the time.

In Figure 3, the comparison of neighbor and stranger latencies showed no significant
difference. But, a trend is seen towards greater latency in response to neighbor playback.

Discussion
In this study three different songs were used in playback to see if the response to

stranger playback would be greater than the response to neighbor playback. The

Mean number of seconds until approach
Figure 3. Mean latency of response to stranger and neighbor playback. (N=12)
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expected trendsinclude: 1) songs per time interval; 2) index of approach; and 3) latency
until approach. Those figures which are significant and strongly support the hypothesis
in regard to individual recognition are the comparison of 6 minutes after stranger
playback with 6 minute after neighbor playback (paired t-test, t=-3.11, p=.005), the
comparison of 3 minutes during neighbor playback (Wilcoxon, z=-1.73, p=.042), and
the comparison of 3 minutes after stranger playback with 3 minutes after neighbor
playback (Wilcoxon, z=-2.09, p=.018).

These results support the idea that the ability for individual recognition has been
restrained during the evolution of large repertoire size (Kroodsam, 1976). The song
sparrow’s repertoire does not greatly decrease discrimination between neighbor and
stranger songs. Thus, the song sparrow probably saves energy by not continually
engaging its neighbor after territories have been established (Weeden & Falls 1959).

Also, perhaps the song sparrow saves energy and lowers the risk of injury by not
continually responding by approach to momentary intrusions. The playback used in
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this study was only 3 minutes in length. Perhaps a male will not approach to a large
extent unless another male’s song persists. In fact, territorial takeover may require
several hours or even days to occur as previously suggested by Anderson (1992), and
Stoddard (1988). The male may have to reach a certain threshold before the index of
approach and latency of approach comparisons are significantly different. Thus, the
male may primarily use song as a warning until a takeover attempt progresses, and then
approach would be warranted. In future studies, a territory takeover can be stimulated
for varying periods of time to see if approach will differ.

In addition, future studies of individual recognition in large repertoire species
would use more or all of the song types of the males. This design would be much more
realistic than using only a few songs in playback. If all the songs possessed by amale
could be used in a playback, then perhaps a definitive conclusion could be reached for
individual recognition in large repertoired species.

Acknowledgements: Ithank Dr. Anderson, Dr. McGuire, William and Carol Johnson, Cindy
Baumgartner, and Kim and Tim Hutchison for their assistance in accomplishing this study.

References
Anderson, Ted. 1992. Personal communication.

Beer, P. 1970. Territory acquisition and loss in the male song sparrows. Anim. Behav., 37,
45-55.

Faaborg, J. 1988. Omithology: An Fcological Approach. Englewood Cliffs, New Jersey:

Prentice-Hall, Inc.

Falls, JB. & d" Agincourt, L.G. 1981. A comparison of neighbor-stranger discrimination
mn eastemn and western meadowlarks. Can, . Zool., 59, 2380-2385.

Harris, M.A. & Lemon,R E. 1976. Response of the male SONg Sparrow,
Melospiza melodia, to neighboring and non-neighboring individuals. Ibis, 118, 421-424.

Kroodsam, D.E. 1976. The effect of large song repertoires on neighbor
“recognition” in the male song sparrow. Condoar, 78, 97-99.

Nice, MM. 1943. Studies in the life history of the song sparrow. Vol2. The behavior of
the song sparrow and other passerines. Trans Linn. Soc. New York, 6, 1-329.

Stoddard, P.X. Beecher, M.D., & Willis, M.S. 1988. Responses of territorial male song
Sparrows to song types and variations. Behav. Egol. Sociobal., 22, 125-130.

Weary DM., Lemon, R.E. & Date, EM. 1987. Neighbor-stranger discrimination by song
in the veery, a species with a song repertoires. Can. J. Zool., 65, 1206-1209.

Weeden, J.S. & Falls, ].B. 1959. Differential responses of male ovenbirds to recorded songs
of neighboring and more distant individuals. Auk, 76, 343-351.

Sigma Zetan Volume LVIII April 1993
-61-



Editor’s Comments

It is my pleasure as National Editor to attend each National
Convention and to present the convention along with the annual
contributions of each Chapter in the current issue of Sigma Zetan.
Howisthe Sigma Zetamembership attracted to the annual conventions?

Sigma Zeta National Conventions are exciting. A reason for the
excitement is that at each convention papers and posters are presented
by our up-and-coming young scientists. And this excitement is
carried home with us, making us want to do research to present at the
next convention.

Sigma Zeta National Conventions are invigorating. The vigor
stems from the rigorous attention to detail fostered by each convention
host institution and from the papers and posters presented at the
conventions. And this vigoris carried home with us, energizing us for
the research that we will present at the next convention.

Sigma Zeta National Conventions are congenial. Congeniality is
resident in the warm atmosphere that brings us back to the convention
each year.

Acknowledgements: The Editor wishes to acknowledge Mark Katz
and Kristen Beebe in making this issue of the Sigma Zetan possible.



