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Remdesivir : An Inhibitor of RNA Polymerase
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The Cellular Entry Path of SARS-CoV-2 

- The S (Spike) Protein selectively binds to ACE2, 
then the complex enters via endocytosis

- As a result, ACE2 is unable to carry out its inherent function of vascular  
relaxation and protection of the heart. 
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- More dangerous to 
patients with 
underlying heart 
conditions.





- A strategy:
Diluting the
endocytosis of
SARS-CoV-2
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- The ACE2 enzyme’s gene is 
located on the X-
chromosome.
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- The ACE2 enzyme’s gene is 
located on the X-
chromosome.



- Another strategy:  
Hinder the contact 
surface between 
the S-protein and 
the patient’s ACE2.
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- Using monoclonal 
antibodies
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- The BCG 
Vaccine for Tb 
Prevention

Cause: (Not a virus but a bacteria)
Mycobacterium tuberculosis (MTB)
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Hydroxychloroquine / Choloroquine and
its impact on the Immune System
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Hydroxychloroquine / Choloroquine and
its impact on the Immune System



Vitamin D and 
Inflammation
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The Proteomics & Metabolomics of Covid-19 Patients

- 21 Covid-19 Severe Cases
- 25 Covid-19 Minor Cases
- 25 non-Covid-19 patients
- 28 Healthy Controls

2020.4.7.



2020.4.7.

- Biomarker Identification
- Elucidation of the Pathways

- Early Diagnosis of severe Covid-19 
cases 
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Mok group expertise:   Technology and/or Instrumentation

The NMR Facility at TCD

High-resolution NMR capacity realises:

- Novel drug development (“SAR-by-NMR”)

- The validation of molecular identity
(biosimilars / protein aggregation)

- Metabolomics of cells, serum, urine –
Large-scale biobank profiling

- Atomic-level 3D biomolecular structure     
- Structure elucidation of nano-scale /

inorganic materials

What is NMR?
- High-resolution, atomic-level methodology for
the determination of chemical and biochemical
structures of molecules.
- Proteins, nucleic acids, sugars, lipids, drugs

The principle
of NMR is
identical to:
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- Currently the highest magnetic field in all of Ireland and NI.

- Equipped with 1H/15N/13C cold (cryo) probe, biomolecular solid state
MAS probes, triple axial pulsed-field gradient probes, etc.

- With the cold probe, capabilities of detecting metabolites and in 
vivo sample concentrations of sub-μmolar range.
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Predicting potential drugs through
the analysis of SARS-CoV-2 proteins
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- 16  Non-structural proteins
- 4  Structural proteins
- 8  Accessory proteins



2020.4.30.



2020.4.30.



2020.5.10.

Predicting potential drugs through
the analysis of SARS-CoV-2 proteins
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Predicting 
potential drugs 
through
the analysis of 
SARS-CoV-2 
proteins
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Through Drug RepurposingPredicting 
potential drugs 
through
the analysis of 
SARS-CoV-2 
proteins
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