
1

HKU Breakthrough in Influenza Research: 
New Target New Drugs

Professor YUEN Kwok Yung 1

Henry Fok Professor in Infectious Diseases
Head of Department

Dr. Richard KAO Yi Tsun 1

Assistant Professor

Professor YANG Dan 2

Morningside Professor in Chemical Biology

1. Department of Microbiology, HKU Li Ka Shing Faculty of Medicine
2. Department of Chemistry, Faculty of Science, HKU

Schematic representation of influenza virus attachment, internalization, replication and exit 
from the host respiratory cell and steps inhibited by antiviral drugs

Stiver,G. 2003; CMAJ 168:49-56.
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Automated High-throughput Screening platform from Chemical 
Genetics Unit, Research Center of Infection and Immunity, LKS 

Faculty of Medicine, The University of Hong Kong

•Fully automated robotics screening platform
•Optimized for cell-based screening assays
•The only 384-well formatted chemical genetics screening 
facility in Hong Kong

I. Primary screening at 
20 μg/ml of compounds

49,290 compounds 
screened out based on 
inability to protect MDCK 
cells in MTT assay

950 compounds selected 
as hits from primary 
screening using MTT 

II. Secondary screening 
looking at viral induced CPE

911 compounds have 
diminished protective 
activity at lower 
concentrations

39 compounds  completely 
blocked influenza A virus 
induced CPE in MDCK 
cells with EC50 ≤25 M

50,240 structurally 
diverse small 
molecule 
compounds in 
DMSO

Hits!

Full CPENo CPE
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Early: 6 hours post infection -
RNP predominately nuclear

Late: 24 hours post infection -
RNP exclusively cytosolic

It has been well documented that the influenza A nucleoprotein (NP) 
accumulates in the nucleus of the infected cells during early infection for viral 
replication and assembling ribonucleoprotein particles (RNPs), but becomes 
exclusively cytosolic during late infection for viral maturation and assembly of 
infectious viral particles. NP thus is a very important protein for the virus.

Influenza A nucleoprotein is a very important protein 
for the virus 
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Discovery of a potent anti-influenza drug: Nucleozin
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Predicted binding sites of nucleozin in NP

In this conformation nucleozin is interacting with residue N309 of 
influenza A nucleoprotein by hydrogen bond (yellow dash line) and 
Y289 by hydrophobic interaction, where the phenyl ring of nucleozin
is paralleling with phenyl ring of Y289 and the distances between 
these two rings are between 3.2~4.3Å. ( Sticks- green:carbon, 
blue:nitrogen, red:oxygen, pink:chlorine ) 

Y289

N309

Predicted binding conformation of nucleozin to binding site 1 
in NP at higher magnification
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Human alveolar basal epithelial (A549) cells infected with  
influenza A/WSN/33 H1N1

3 h 

NP DAPI Merge

1 μM nucleozin

NP

No nucleozin

DAPI Merge

24 h 

After adding nucleozin, the viral neucleoprotein (NP) aggregates and forms a “halo” around the 
perinuclear region, preventing the viral neucleoprotein from entering the cell neucleus. 

Nucleozin is active against H1N1, H3N2, and H5N1 viruses 

Concentration of nucleozin (M)
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H1N1 (A/WSN/33)
H3N2 (local clinical isolate) 
H5N1 (A/Vietnam/1194/04)

H1N1: EC50 = 0.069 ± 0.003 M

H3N2: EC50 = 0.16 ± 0.01 M

H5N1: EC50 = 0.33 ± 0.04 M
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About Nature Biotechnology ……

Nature Biotechnology is an 
international monthly journal of the 
Nature Publishing Group, covering 
the science and business of 
biotechnology.  According to the 
2008 Journal Citation Report, the 
impact factor of Nature 
Biotechnology is as high as 22.297, 
reflecting that it is one of the most 
frequently cited and influential 
research journals in the field. 

This is the first time that the research 
work from HKSAR led by local 
researchers is published in Nature 
Biotechnology, demonstrating the 
capability and potential of Hong 
Kong as a key contributor in 
biotechnology and drug discovery. 
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