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DISCUSSION

By using primer set 2 for detection of the Nplp3 gene, it was observed that

although the gene in the Nplp3 fly line was not completely knocked-out, it

was down-regulated compared to wild-type as seen in the comparison of the

brightness of the product at ~350 bp (Figure 2, Lane 5 versus Lane 6). The

CG4269 gene was completely knocked-out of the CG4269 fly line shown by

the absence of a product at ~650 bp as compared to the presence of this

product in the wt flies (Figure 3, Lanes 3 & 4 versus Lane 2). These results

demonstrate that the genes were either effectively knocked-down, as in the

case of the Nplp3 flies, or completely knocked-out in the case of the CG4269

fly line (Figure 3). The assays suggest a decrease in lifespan in virgin flies

with Nplp3 knocked out, and an increase in lifespan in mated flies with

CG4269 knocked out. Visual examination of survivorship curves indicated

that for virgin females, mortality was more rapid for Nplp3 flies compared to

the control, but the control and CG4269 flies were similar (Figure 4A). For

virgin males, both Nplp3 and CG4269 flies declined more rapidly than the

control (Figure 4B). Mated females and mated males had similar responses,

with greater survival for CG4269 flies compared to the control, but no visual

difference between Nplp3 and control flies (Figure 4C & D). A more robust

test would be to conduct a LogRank test to statistically compare these curves,

which is being pursued. The data implies that not only genotype, but also

status of mating (virgin or mated) plays a role in longevity. Currently,

analysis of genes (Rhodopsin 6, Rh6 and Pheromone-binding protein-related

protein 2, Pbprp2) hypothesized to be regulated by Nplp3 during the aging

process are being examined to determine if Nplp3 is a true candidate aging

gene or if it is an anomaly. From this research, new information may be

provided regarding the role of genetic regulation of the aging process.

ABSTRACT

Aging is the time-dependent decline in overall biological function as an

organism progresses through life. By observing the absence of a gene that is

highly up-regulated or down-regulated in relation to lifespan, it may be

deduced that these certain genes have a direct effect on longevity. The

purpose of this study was to determine if candidate aging genes directly affect

longevity by knocking-out their functionality. Longevity assays were

performed using Drosophila melanogaster strains with mutational insertions

for the candidate genes neuropeptide-like precursor 3 (Nplp3) and CG4269,

as compared to a the wild-type Canton-S strain. The longevity assays were

performed until the last D. melanogaster died (63 days) and dead flies were

counted every 3 days. Each treatment group was carried out in triplicate.

Survival curves were created by calculating the percent of survival of D.

melanogaster for each 3 day period. The assays suggest a decrease in

lifespan in virgin flies with Nplp3 knocked out, and an increase in lifespan in

mated flies with CG4269 knocked out. This implies that not only genotype,

but also status of mating (virgin or mated) plays a role in longevity.

Additional analyses using quantitative reverse transcription - polymerase

chain reactions (qRT-PCR) are underway to determine if genes involved in

regulation of Nplp3 are differentially expressed in the Nplp3 knock-out lines

over time. From this research, new information may be provided regarding

the role of genetic regulation of the aging process.
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INTRODUCTION

The presence of various factors makes characterizing aspects of aging a

complex and challenging task. Random gene alteration is a useful genetic

approach for understanding the aging process because it can confirm

previously recognized age-related systems and new physiological systems

involved in aging.1 D. melanogaster, the common fruit fly, is a model genetic

organism to study longevity because the genome is sequenced and stocks

with many different genetic alterations are easily accessible.2 A genetic

homology exists between D. melanogaster and humans, therefore, research

with this species may be applicable to humans, as well as other organisms

(Figure 1).3 The current research stems from a previous study that

determined whether specific genes were up-regulated or down-regulated in

relation to lifespan for D. melanogaster, using cDNA microarrays. From that

study, a gene significantly down-regulated throughout lifespan is Nplp3, and a

significantly up-regulated gene throughout lifespan is CG4269. By knocking

these genes out, the effect on longevity of the absence of the proteins they

normally encode was observed. The hypotheses were that knocking-out a

down-regulated gene would likely increase lifespan compared to controls,

whereas knocking-out an up-regulated gene would decrease lifespan

compared to controls. To test these hypotheses, D. melanogaster mutational

insertion lines for Nplp3 and CG4269 were used in longevity assays and

compared to wild-type control lines with no genes knocked-out. The

significance of this study is that candidate age-related genes can potentially

be identified by cDNA microarray analysis, but the role these candidate genes

play in the aging process must be confirmed, which is the intent of this

project. It is possible that not all the genes found to have a change in their

expression levels are directly involved in changes in the lifespan of the

organism. Some of the genes identified could by polymorphic expression

variations incidentally linked to the actual genes of interest. In addition,

some of the genes may not have an effect because they are part of a

complicated network of other gene responses and signaling.4 Therefore, in

order to adequately determine that an age related gene has been uncovered, it

is essential to test it in a mutant background, as was done in this project. REFERENCES
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Figure 4. Trends in survivorship among Nplp3, CG4269, and Canton S (wt

control) for (A) virgin females, (B) virgin males, (C) mated females, and (D)

mated males. Data were plotted in SigmaPlot 11 and curves visually

examined to describe trends in survivorship among treatment groups. The

curves shown are the average percent survivorship for the triplicates done for

each treatment.

Figure 1. D. melanogaster is an invaluable model organism, partly because it 

shares so many genes with humans.5

Figure 2. Nplp3 RT-PCR products using different primer sets to demonstrate

Nplp3 is knocked-out in the Nplp3 fly line. Lane 1: 100 bp marker; Lane 2:

negative control; Lane 3: RNA from Nplp3 flies using primer set 1; Lane 4:

wt RNA using primer set 1 (products at~325 and ~200 bp); Lane 5: Nplp3

RNA using primer set 2 (faint product at ~350 bp); Lane 6: wt RNA using

primer set 2 (product at ~350 bp).

Figure 3. CG4269 RT-PCR products using different primer sets to

demonstrate CG4269 is knocked-out in the CG4269 fly line. Lane 1: 100 bp

marker; Lane 2: wt RNA with CG4269 primers set (product ~650 bp). Lanes

3 and 4: RNA from CG4269 flies with CG4269 primers set; Lane 9: negative

control.

MATERIALS AND METHODS

Nplp3 & CG4269 knock-out and Canton S (wild-type, wt) lines obtained.  

RNA extraction using TRIzol

RT-PCR verification of gene deletion
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For RNA study, collected 5 flies per cage 

every 10 days for gene analysis.

Collected dead every 3 days and calculated 

survivorship curves.

qRT-PCR analysis for Nplp3 regulated 

genes Rh6 and Pbprp2
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