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Introduction

Background
» Combination chemotherapy has been shown to be effective
» ABC transporters were recently discovered to pump out
drugs, causing cancer cells to be drug resistant

Goals
» Can metformin, an inexpensive diabetic drug, amplify the
effects of rapamycin and lower the toxicity of vincristine in
cancer chemotherapy?
» If MRP, an ABC transporter, is removed, how is survival and
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Materials and Method

Confirm MRP expression in the gut
1. Set up genetic cross such that GFP is expressed where MRP is

expressed MRP-T2A-gald I UAS-GFP
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2. Dissect offspring gut and image with fluorescence microscopy

Determine fly survival without MRP

1. Set up genetic cross such that MRP is not expressed in offspring
(marked with straight wings) and count amount of alive straight-
winged offspring ;. auaivire % et
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Create tumors EGER
1. Engineer flies with mutated proto-oncogene,
which activates MAPK pathway leading to i
proliferation uUAs-RAF:EGT

RAF*

2. To get tumor flies without MRP, set up genetic
cross with MRP RNAI UAS-RNAI-MRP 3 UAS-RAF:EGT
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Feed drugs and observe tumor response

1. After tumor grows for 3 days, mix in drug with fly food

2. After 2 days of drugs, dissect and image guts with fluorescence
and confocal microscopy

3. Visually inspect images to qualitatively determine amount of
GFP expression

Dissect 5 day tumor fly Dissect 5 day tumor fly

Waiting for RNAI to
eliminate MRP

3 days 2 days R 3 days 2 days
Tumor growth for 5 days Tumor growth for 5 days

Feeding drug Feeding drug

Drugs Used

Rapamycin: immunosuppressant, modest antiproliferative medicine
Vincristine: strong, toxic chemotherapy drug with side effects, such
as hyponatremia and neuropathy

Metformin: Type 2 diabetic drug, lowers blood sugar levels
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Results
MRP is expressed in different tissues, including adult gut

L3 Larvé Gut Adult Ovary Adult Testes

DAPI/GFP

Adult Brain  Adult Gut
L Mount : : :
arva VIoUn MRP is not required for survival
Males Females Total
Straight-winged offspring (lack MRP) |62 61 123
Curly-winged offspring (contain MRP) |27 30 57

Combination chemotherapeutics were effective
Evidence about role of MRP in response to drugs is not conclusive

With MRP Without MRP

No tumor No change
5 day tumor
(No drugs)
Cancer slightly
5 day tumor decreases

(Rapamycin only)

DAPI/GFP

5 day tumor
(Rapamycin Metformin
1:10 combination)

Cancer increases

No change
5 day tumor

(Vincristine only)

5 day tumor
(Vincristine Metformin
1:1 combination)

No change

Conclusions

Chemotherapeutic effectiveness in cancer suppression
» Rapamycin alone was not noticeably effective
» Rapamycin Metformin 1:10 combination was effective
» Vincristine alone was very effective but also was toxic, killing
most of the normal stem cells as well
» Vincristine Metformin 1:1 combination was very effective and
spared normal stem cells

Influence of MRP on tumor stem cells

» Fly survival was not impacted by lack of MRP

» Tumor stem cells was not affected by MRP presence/absence

» Effect of MRP in tumor reduction with drug combinations is
not conclusive

» Rapamycin Metformin 1:10 combination with MRP and
Vincristine Metformin 1:1 combination without MRP were
most effective

Metformin amplified the effectiveness of Rapamycin
and lowered the toxicity of Vincristine

Future Directions

 Determine statistical significance of results by conducting more
experiments

 (Quantify tumor using precise methods, such as luciferase assay

 Determine impact of varying drug ratios on cancer reduction

 Determine effectiveness of other drug combinations

 Determine rate of tumor progression with drug combinations
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