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High-sugar adapted Drosophila melanogaster display differences
in feeding behavior

Melina Brunelli, Thomas Rundell, and Laura Musselman
Department of Biological Sciences, Binghamton University (SUNY), Binghamton, NY

BACKGROUND CONCLUSIONS
Overnutrition due to chronic high-sugar (HS) feeding has been shown H ig h _S u ga r a d a pte d DI"OS Oph ila e a t I e S S’ W h i C h Consistent with previous studies, males ate less than

to elicit type Il diabetes-like pathophysiology phenotypes, such as females, regardless of sucrose quantity in the diet.
obesity and insulin resistance, in Drosophila melanogaster (1) Adapted populations consumed significantly less food

We used an experimental evolution approach in Drosophila m ay b e m e d i a te d by a CEtyl C h O I i n e S i g n a I i n g than the control, regardless of the diet. There may be

populations, using a HS diet as the selective pressure | some underlying biochemical or neurological process
This has produced rapid phenotypic adaptation, and one mechanism driving this decrease in consumption

by which flies might reduce the effects of a HS-diet would be to As suggested by the elimination of consumption

reduce consumption. difference by imidacloprid, acetylcholine signaling may

Thus, we hypothesize that there will be differences in feeding RESU LTS be involved in the reduced feeding observed with HS-
behavior between the control (ctl) and HS-adapted (adp) adapted flies.

populations.

After comparing allele frequencies and gene expression between the Regardless of population, females Adapted populations ate significantly less than the

control and adapted populations, we found that one overrepresented ate more than males control, regardless of the diet FUTU RE STE PS
class of genes encoded proteins in the acetylcholine signaling
pathway | | | S A %k 3K %k %k %k B 1 Phenotype genotypes with loss-of-function in several
Based on previous studies demonstrating that cholinergic signaling 40 25 X K K 9 different acetylcholine pathway-associated genes, such as
reduces fEEding (2,3), we hypOtheSize that this pathway has a causal the muscarinic and nicotinic acetylchohne receptors
link to the feeding behavior differences, and a competitive agonist, %k 5K (MAChR, nAChR).
imidacloprid, of the acetylcholine receptor will eliminate the > ] > 20 P
consumption differences. E 30 E "'\: 10 Knockdown of
S 5 15 S mAChR or nAChR
o o O =
i -
METHODS 5 20 = 3
g O o
8 I o 10 o .
Figure 1. Measuring the consumption rates of adult flies. - O e O Survival
_ _ _ — — — Fecundity
Experimental evolution on HS diet c 10 J C 5 =
| - If the acetylcholine signaling pathway is protective against
. overnutrition, knockdowns should have decreased fitness
B \ﬂ, _ 0 0 on HS diet compared with control.
— “\\J &% ) \9( \8 '\Q - The discovery that the acetylcholine signaling pathway
,be obq 0\ 0\ 6Q protects against overnutrition and increases the lifespan of
1M sucrose diet N 0.15M sucrose diet > Drosophlla will alloyv us to mve_stlgate this pgthway as a
Imidacl 4 eliminated th " > potential therapeutic target to increase resilience against
mi Il iImin nsumption i di
= e — ] aciop € ate € consumptio Figure 2 (above). Consumption differences metabolic disease.
W W differences between the adapted and between adapted and control populations. (A)
control populations Populations were separated by sex and fed on
HS-Adapted @ Control 0.15M (low sugar) food. (B) Females from the AC KN OW LE DG E M E NTS
15 40 X XK kK adapted and control populations were fed on either _ _ |
Feed flies food with 2% FD&C Blue #1 dye for 2 hours ns 0.15M or 1M. Data were transforr.n.ed to nanoliters We WOU|d.|Ike to thank Dr. Matthew Perglra for Craftlng the
of food per hour, per fly, and significance was consumption assay, and Dr. Bryon Tuthill, Il and Dr.
1. 0.15Mvs. 1M determined by a (A) one-way ANOVA and Tukey’s Christie Santoro for their help and advice. This work was
2 4 pom Imidacloprid vs. > > multiple comparisons test and (B) two-tailed funded by Binghamton University, the ESURC
ppm Imidacloprid vs = = 30 ired student's t-test. **p<0.01; ***p<0.001
DMSO vehicle control = 10 = uhpaired students t-test. =psu.ul, = psv. Undergraduate Research Award, and grant NIGMS
= = 1R15GM128158-01.
O O
< = 20
-8 O Figure 3 (left). Consumption differences R E F E R E N C ES
o 8 between adapted and control populations on
(P 5 Y imidacloprid-supplemented food. Females were 1. Musselman LP, Fink J.L, Narzi.nski K, Ramachandran PV, H.athiramani
E E 1 0 Separated by popula“on and fed on either 4ppm SS, Cagan RL, Baranski TJ. A hlgh-Sugar diet prOduceS ObeS|ty and
imidacloprid-supplemented or 1% DMSO- insulin resistance in wild-type Drosophila. Dis Model Mech. 2011 Nov;
supplemented food. Data were transformed to 4(6):842-9. . _ _
| nanoliters of food per hour, per fly, and significance 2. Edg.eccl)mb RS, Harth QE, Schneiderman AM. Regulatlor] of fee.dlng
Homogenization in Molecular Devices 0 0 was determined by two-tailed unpaired student’s t- behawor. in adult Drosophila melanogaster varies with feeding regime
- VersaMax 96-well . ek and nutritional state. J. exp. Biol. 1994 Jul 20; 19: 215-235.
replicates of 4 lat ad ctl ad ctl test. p<0.01; *p<0.001 3. Herman |, Quast KB, Patel JM, Tepe B, Carlson JC, Ung K, Selever J
plate : ; ; ; : : : :
P P Tong Q, Arenkiel BR. A cholinergic basal forebrain feeding circuit
Food eaten per hour, per fly Imidacloprid DMSO control modulates appetite suppression. Nature. 2016 Oct 13; 538(7624):253-

256.
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