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Drug Development— All it Takes is Time & Money

DRUG DEVELOPMENT PROCESS
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Paul Ehrlich the Father of Modern Drug Discovery

# coined the term magic bullet with regards to drugs
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Enzymes as Drug Targets — Taking Aim with Chemistry
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Enzymes — Nature’s Chemists

TE WHARE WANANGA

O TE UPOKO O TE TKA A M

Ferrier Research Institute
Te Kauru




Ferrier Research Institute

Te Kauru




The Blueprint
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Transition State Analogue Drug Design

DNA methyltransferase - TS blueprint
Indication - cancer
Analogue synthesis or lead development

1

enzymatic transition state theory

Mundesine® - Approved for use
Indication - Peripheral T-Cell Lymphoma
Stage of commercialisation - Licensed

Galidesivir® - sucessfully completed Phase |

Indication - antiviral, Ebola
Stage of commercialisation - Licensed

enzyme

Ulodesine® - sucessfully completed phase I

Indication - gout
Stage of commercialisation - Licensed

Transition State

labelled substrate I

DADMe-ImmG - succesfully completed preclinical
Indication - Malaria
Stage of commercialisation - Licensed
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- MTDIA - studying preclinical efficacy
T . ¢ . B Indication - solid tumours
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Purine and Polyamine Metabolism in Malaria

Nucleic acids
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Visceral Leishmaniasis
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Visceral Leishmaniasis
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Antibiotic Resistance

% the rise of the super bug

RESISTANCE
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Methylthioadenosine Nucleosidase (MTAN)
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MTAN - Transition State Analogue Design

Blue = Positive
Red = Negative
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MTAN Inhibitors

# Impact on autoinducer production

# Impact on biofilm formation
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Biofilm Inhibition

S. epidermidis biofilm formation in the presence of 100 uM MTAN
inhibitor
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Figure 3: S. epidermidis biofilm formation in the presence of 100 uM of MTAN inhibitors. Each bar represents an average of 3 independent experiments
containing n=6 replicates/treatment. Error bars = standard error of the mean

Miller, A. et al unpublished.
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Methylthioadenosine Nucleosidase
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Helicobacter pylori MTAN
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Helicobacter pylori MTAN
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Galidesivir® In Vivo Activity
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Galidesivir® In Vivo Activity
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NH,
N Galidesivir (BCX4430) Study Design

/) + 15 Indian origin rhesus monkeys (n=5 per group)
N + Primary infection: 10e5 TCID50 PR Isolate, SC, monitor 1 month

+ Followed ZIKV dynamics in blood, saliva, urine (daily ¢)
*  ZIKV in CSF (lumbar puncture, weekly ] )
+ Heterologous challenge: 10e5 PFU Thai Isolate, (n=15, Day 72 PI)

9909009 ! v ! ; *//
DaysPl T TTTT | I \ | 7
012345 7 10 14 21 28
Treatment
Group
Dose (mg/kg) Route

Galidesivir-Group 1 200 mg/kg, then 25 mg/kg b.i.d. for 9 days M
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Control Vehicle only M

Post-exposure Protection of RMs Following ZIKV Infection
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+ Group 1-All five Is have und ble pl ZIKV up to days 28 post-infection.

* Group 2- One animal was viremic between days 3 to 4 post-infection another animal
had a single positive ZIKV blip (on day 10).
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Galidesivir® First in Humans Phase | BioCRYST

PHARMACEUTICALS. INC.

# the study achieved all of its objectives
# Galidesivir was generally safe and well tolerated
# 88 UK volunteers, two dosing regimens

# these results support the continued development of Galidesivir®
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Galidesivir® - Future Trials @BIOCRYST

Antiviral Program Development funding | Additional capital
infusions
Over $200M US * Over $90M in milestones
a4 First and only one- Government funding and royalty monetization
Rapivat THY T O dose IV f -
ool = \ . ose |V treatment for to support * Over S25M in
H_ == .;-zf"a influenza development and Government stockpiling
H'E585: approval (Japan/US)

* Ebolais | :
bola is lead * Potential for Government

indication i :
B : Approximately S80M stockpiling prior to FDA
S =0d0RaPECSMM US Government approval
el R et R activity observed in - o ntract development Potentially eligible for
Zika, Marburg and (i ing FDA priority review

several other virus
voucher upon approval

families
Broad-spectrum activity increases attractiveness of Galidesivir for
> Government stockpiling
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Future Work

# Transition state analogue design - Professor Emily Parker and Dr Scott Cameron
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Future Work

# Inhibitors of B-lactamases and carbapenamases - New Delhi metallo-beta-lactamase

R
* Hydrolyses most beta-lactam RE’”H H o hydralysis by A
A . % bela-lactamase MH
antibiotics G(,..] T X . Hca\"Al_,H/S
o % [
. H,O #—0H Q HN\)<
* Including carbapenems (often ? o 1
used as “drugs-of-last-resort”) penicilins o oH

* Not susceptible to traditional
lactamase inhibitors (e.g.
clavulanic acid)

* No FDA-approved inhibitors
* Plasmid-bound gene
* Readily passed between bacteria

* Antibiotic resistance is rapidly

spreading
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FDA Priority Review Voucher Programme

# Voucher programme incentivises the development of treatments

for neglected diseases.

Precedent voucher purchases
# |n 2014 Congress added Ebola and Filovirsuses. mm

, Vimizim : .
, M?Srtg;: (elosulfase Eg::;i'; $67.5M
# These vouchers can be traded. 5y alfa)
. . Impavido Knight
R e B e el
. N United
High-risk Unituxin Therapeutics  $350M
neuroblastoma (dinutuximab) (Abbvie)
Rare hile s?md e
synthesis Cholbam (Sanofi) $245M
disorders
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