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Human Immunodeficiency Viruses (HIV)
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= Antiretroviral Therapy prevents the growth of the virus, but do not kill or cure the virus.
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How does immune system work?
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How does immune system work?
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Antibody has to recognize the 3D structure of virus antigen.




Why is it very challenging for immune system to combat HIV viruses?

HIV virus:
antigen = Env protein

HIV viruses can vary
the glycan shield easily
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Bjorkman, Acta Cryst. 2017



Why is it very challenging for immune system to combat HIV viruses?

Env protein

HIV viruses can vary
the glycan shield easily
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After mutation: Antibody fails to recognize
the 3D structure of Env.



How to develop an antibody-based vaccine against HIV?

Env protein

Characterize the exact 3D structure of Env protein:
requires a novel analytical method.
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Tandem-Trapped lon Mobility Spectrometry (Tandem-TIMS)
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Publication: F. C. Liu, M. E. Ridgeway, M. A. Park, C. Bleiholder, Analyst, 2018, 143, 2249 —
2258.

Patent application: C. Bleiholder, F. C. Liu, M. A. Park, & M. E. Ridgeway, PTO/62/634,412,
Bruker Daltonics.




How does Tandem-TIMS work?

(video courtesy of Bruker Daltonics)

ion _ Cross + computational

»

mobility section approach (SRA)*

3D structure
of proteins

*C. Bleiholder, F. C. Liu, J. Phys. Chem. 2019, 123 (13), 2756-2769






Research strategy

Hemoglobin A, Hemoglobin S, .
egg white protein Avidin involved in Sickle-cell disease Env prOtE|n Of HIV

(with Dr. Marshall/MagLab)

(ongoing) + glycoproteins implicated in
other major diseases
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