Using virus genes and proteins to fight influenza
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Dual-functional peptide with defective interfering
genes effectively protects mice against avian and
seasonal influenza
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The current status of anti-influenza drugs
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* Presently available anti-influenza drugs: zanamivir (Relenza) and
oseltamivir (Tamiflu)
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« They are effective only if given within 48 hours of symptom onset; and
resistance can develop rapidly.
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* Human isolates of A(H1N1), A(H3N2), A (H5N1), and A(H7N9) resistant
to neuraminidase inhibitors have been found.
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Design of new antiviral DIG3
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DIG3 reassorts with normal virus genes, generating
defective interfering virus
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Wild-type virus

Interfere with the
replication of normal virus
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Advantages of using DIG3
DIG3H{E &,

includes the conserved sequences for influenza virus packaging
low possibility to induce resistance

broad anti-influenza activity

no new live virus generated
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DIG3 inhibits virus replication of H7N7 in cells
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DIG3 protects mice from H7N7 infection
DIG3 FHAFAEHTNT R E

a. Prophylactic protection on mice
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Therapeutic protection on mice
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Discovery of dual-functional protein (TAT-P1) for DIG delivery
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HIV-TAT: can deliver DNA into cell
HIV-TATE B sk fa THEEREA MR

P1: protein which inhibits pH decrease in endosome of cells to reduce

virus entry.
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TAT-P1: Dual-function for DIG delivery and inhibit virus entry into cytoplasm
HATAT-P1EAEE HE ke
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Life cycle of normal influenza virus infection
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O : pH > 6 in endosome
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Two steps of virus inhibition by TAT-P1/DIG3 in
one life cycle
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WTV: wild type virus
WTG: wild type gene
DIV: DI virus
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TAT-P1 inhibits pH decrease

Viral DIG and WTG
replication
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TAT-P1/DIG3 protected mice from H7N7 and H1N1 infection
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of H7N7-infected mice:
TAT-P1/DIG3 better than zanamivir
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b. Survival of H1N1-infected mice: TAT-
P1/DIG3 is similar to zanamivir
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TAT-P1/DIG3 protects mice as prophylaxis
TAT-P1/DIG3E X TEPTHTN7 A1 HIN1 /2 4%

a. Survival of H7N7-infected mice: b.Survival of H1N1-infected mice: not
TAT-P1/DIG3 better than zanamivir better than zanamivir for protecting mice.
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Significance of the study
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1. First time that defective interfering genes shown to protect flu-virus-infected mice

2. Major advantages of using defective interfering genes (DIG): broad spectrum antiviral
activity, low risk of developing resistance and no life virus generation.

3. First gene delivery system with antiviral activity against influenza virus in mice.

4. Important implications for future treatment of influenza and other virus infections.
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