Identification of protein targets of artemisinin in MCF-7 breast cancer cell line by Activity-Based
Protein Profiling (ABPP)
Nan Qiu 1 and Alexander Adibekian 1
1 Department of Chemistry, Scripps Research, 130 Scripps Way, Jupiter, Florida, 33458
Background: Artemisinin in Cancer

Results
1. Hemin activates endoperoxide and increases ART-yne labeling.

• Anti-cancer effects are
documented in multiple cancers,
especially in breast cancer.
Figure 1. chemical structure of
artemisinin (ART)
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• IC50 ranges from 9 𝜇M to 60 𝜇M
in MCF-7 cells. (Lai et al. 2013,
Suzuki et al. 2009)
• Molecular mechanism remain
unknown.

Research Questions: Does ART
have specific and consistent
protein targets? If so, where
and what are they?
Figure 2. ART suppresses tumor growth
in mouse xenographs. Lai et al. 2013

Hemin

Figure 5. Hemin (middle) is added to mimic the natural condition of activating endoperoxide. Labeling intensity of
ART-yne increases both in vitro (left) and in situ (right) in MCF-7 cells as the concentration of hemin increases to
30 𝜇M.
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• Nobel Prize-winning antimalarial
• Endoepoxide (red arrow) is
responsible for its bioreactivity.
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2. ART-yne labels both membrane-bound and cytosolic targets.

Method: Activity-Based Protein Profiling (ABPP)

Conclusions and Summary

Artemisinin alkyne
probe (ART-yne)

• yejM* suppresses 𝛥tonB’s iron-uptake defect by disrupting the
integrity of outer membrane, thus allowing enterobactin leakage into
the cell.
• The depletion of CL alone does not cause the suppression
phenotype, indicating YejM may have additional function other than
transporting CL.
• Our future work includes lipid analysis of yejM* and DclsABC
mutants by thin layer chromatography (TLC) and liquid
chromatography/mass spectroscopy (LC-MS).
Figure 6. Fluorescence signals are detected in both supernatant and pellet in ART-yne treated cells after
LBA in cell physiology.
ultracentrifugation, indicating its entry to cell and possible induction of changes

3. ART-yne binds to the same targets as ART evidenced by in-gel competition

Future Directions
• yejM* suppresses 𝛥tonB’s iron-uptake defect by disrupting the
integrity of outer membrane, thus allowing enterobactin leakage into
the cell.
• The depletion of CL alone does not cause the suppression
phenotype, indicating YejM may have additional function other than
transporting CL.
• Our future work includes lipid analysis of yejM* and DclsABC
mutants by thin layer chromatography (TLC) and liquid
chromatography/mass spectroscopy (LC-MS).

Figure 4. Generic workflow of competitive ABPP using SDS-PAGE and
LC-MS/MS. Hoch et al. 2013
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Future Directions
Figure 7. Fluorescence signals are detected in both supernatant and pellet in ART-yne treated cells after
ultracentrifugation, indicating its entry to cell and possible induction of changes in cell physiology.

• yejM* suppresses 𝛥tonB’s iron-uptake defect by disrupting the
integrity of outer membrane, thus allowing enterobactin leakage into
the cell.

