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ABSTRACT

Conclusions:.
Objectives: Marburgvirus (MARV) is highly virulent RNA virus of the family i i ] ) ] i
Filoviridae and a causative agent of viral hemorrhagic fever (VHF). The = The Marburg Musoke viral genome sequence does not accumulate mutations in AVI-7287 or AVI-7288 drug binding region.

postexposure therapeutic efficacy of AVI-6003 [a PMOplus combination targeting

MARV' nucleoprotein (NP, AVI-7288) and VP24 (AVI-7287)] has reproducibly = A PMOplus oligomer targeting NP (AVI-7288) is effective against Marburg Musoke lethal challenge in nonhuman primates.
provided for 100 percent survival in nonhuman primate (NHP) MARV lethal = Observe 100 percent survival (10/10 in PMO 14) in AVI-7288 treatment group compared to zero survival (0/5) in the

challenge infections. The objective was to evaluate the viral sequence fidelity in

viral genome regions targeted by AVI-6003 in nonhuman primates infected with untreated group (p < 005)

MARYV Musoke in treated versus untreated groups.

Methods: Three independent studies were conducted in which cynomolgus u AV|-7288 aISO Eﬂ:ECtively rEdUCES Viremia_
macaques were infected with 1000 pfu of MARV Musoke. Five groups of infected

NHPs included daily doses of AVI-6003, AVI-7287 alone, AVI-7288 alone, a * Viral resistance to AVI-7288 is unlikely in the genome of this single-stranded RNA human pathogen and support the further

negative-control PMOplus agent, and saline. Viral genomic RNA was obtained

from infe_cted animals immediat_ely upon sample coI_Iection by mixing one volum_e_ of development Of PMOpIUS therapies for use in humans-
serum with three volumes of Trizol LS. Samples with > 300 pfu/mL were amplified = AVI-7288 represents the optimal candidate for the prophylaxis and treatment of Lake Victoria Marburgvirus infections.

using random hexamer DNA primers and reverse transcriptase PCR amplification.
Viral genome sequence was determined using dye-terminator (studies 1 and 2) and
pyrosequencing (study 3) methods.

Results: The amplicon DNA sequence was determined to an average depth of up
to 3300 for the NP site and 6700 for the VP24 site including an approximate 200
base flanking region. Determination of the entire viral genome sequence is
currently in progress. The sequence observations encompass 3 independent
studies, evaluating blood or serum samples from 35 different NHPs (29 treated at
doses from 7.5 to 40 mg/kg/day and 6 saline controls), and samples were

evaluated from days 8 to 30 post infection. The PMO targeted viral genome sites : :
were found to demonstrate high fidelity and show no sequence changes indicating StUdy PMO 9: AVI-6003 In MarburgV|rUS
no development of resistanceto AVI-6003. P ¢ H ) 5
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Lake Victoria Marburgvirus (MARYV) is a filamentous, single-stranded, negative- *AVI-6003 is a combination of AVI-7287 (NP) and AVI-7288 (VP24)
sense RNA virus of the family Filoviridae that can cause a rare human hemorrhagic
fever (MHF). No established effective therapy is available to treat or prevent any of
the filovirus infections. Treatment is supportive. Various experimental interventions
have been preliminarily evaluated, including fusion inhibitors,
transcription/replication inhibitors, maturation inhibitors, small interfering RNA, StUdy PMOll AV|_6003 in MarburgVirUS Mar_Rav_27_For Mar_Rav_558_Rev
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Figure 1. Oligomer target sites (blue for AVI-6002 and red for AVI-6003). Two sites were selected for
each virus to reduce the probability of viral mutation resulting in resistance.
AVI BioPharma has developed a proprietary adaptable platform chemistry,
phosphorodiamidate morpholino oligomers (PMO), that have significantly improved Sequencing Report
the stability, efficacy, specificity, delivery, and safety of antisense complexes. AVI- S’[udy PMO12: AVI-6003 In Marburgvirus Total Samples 51
7288 is a PMOplus oligomer that binds directly to viral RNA of the nucleoprotein Full Genome 30 samples + 1 seed stock
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Phosphorylation of NP occurs in region I, amino acids 439 — 475, of the C-terminal AVI-6002 @ 7.5mg/kg 3. SISPA (sequence independent single primer amplification) amplification using
portion of NP occurs in an overlapping region with the RNA binding site of the ' random hexamers to produce sequence libraries. Methods were compared.
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MRNA, viral genome replication, and viral assembly.
AVI Chemistry and Sequences:
AVI-7287 CGT TGA +T+AI +TTC TGC C+A+T IC+T o T [ ] I
AVI-7288 GAA TAT TAA C+Al +AC+T GAC +tA+AG TC ] o VP35
é = =B
| = - ' VP40
|
/ | I —
PMOplus N GP
' VP30
METHODS
VP24
Studies were designed to evaluate the viral sequence fidelity in viral genome
regions targeted by AVI-7288 in nonhuman primates infected with MARV Musoke in [r— — s — SRS D s e — - T e — ]
treated versus untreated groups. Three independent studies were conducted in L =
which cynomolgus macaques were infected with 1000 pfu of MARV Musoke. Five L
groups of infected NHPs included daily doses of AVI-6003, AVI-7287 alone, AVI-
7288 alone, a negative-control PMOplus agent, and saline. Viral genomic RNA was
obtained from infected animals immediately upon sample collection by mixing one — L
volume of serum with three volumes of Trizol LS. Samples with > 300 pfu/mL were
amplified using random hexamer DNA primers and reverse transcriptase PCR e —— | — — S — — ———— —————— ————— — —_— e e
amplification.  Viral genome sequence was determined using dye-terminator
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amplicon DNA sequence was determined to an average depth of up to 116,000 for
the NP site and the flanking region. The sequence observations encompass 3 . : : : : _ _
independent studies, evaluating blood or serum samples from 35 different NHPs (29 Mutations MUtaj“O_n frequen_cy (?OrrelatEd with historical passage SNP detection 1% = white
treated at doses from 7.5 to 40 mg/kg/day and 6 saline controls), and samples were Total: 7 drift in other Filovirus seeds. SNP detection >5% = orange
evaluated from days 8 to 30 _post_ mfc_ectlon. The PMO targeted viral genome S|f[es Synonymous: 5 | ow genetic diversity at point of interaction SNP occurring >50% = dark orange
were found to demonstrate high fidelity and show no sequence changes indicating Non-svnonvmous: 2 arrows bet th " d viral
no development of resistance to AVI-7288. y y ) etween tnerapeutic ana viral genome.
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