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Pursuing Targeted Protein Degradation

for Anti-TB Drug Development

- 4



Grand Challenges

GC ADDAA4TB - Background T | Accdemor

Cell

BacPROTACs mediate targeted protein degradation

in bacteria

Graphical abstract

in vitro in Mycobacteria

Degradation assays
recombinant proteins

BacPROTAC induced degradation (BID)

O BacPROTAC-binding tag

7 ’-\ —0 bacterial POI
0% -
POI degradation
genomic integration
N —

Structural studies: bactenial chromosome

Cryo-EM

CipC decameric
Functional

resting state 2 S Protein fusi
CIPC Of Ision protein
( Interest ’

5

Active CIpC
tetramer-of-hexamers
S -

Degraded b
POI no cell growth

Morreale, Francesca E., et al. "BacPROTACs mediate targeted protein degradation

in bacteria." Cell 185.13 (2022)
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In brief

Small-molecule adaptors, BacPROTACs,
redirect bacterial CIpCP protease to
target neo-substrates in a highly specific
manner and expand targeted protein
degradation technology to bacteria.

nature communications a

Article https://doi.org/10.1038/s41467-024-46218-7
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against drug-resistant mycobacteria." Nature Communications 15.1 (2024)




=== | GundChallngss
GC ADDAA4TB - Mission = | e

Proximity induced
degradation

Molecular degrader
(BacPROTAC)

Protein of
Interest

CIpCP protease
complex

Degrader recycled
(catalytic)

Peptide fragments




— Grand Cha_llenges
>
[ sl

GC ADDAA4TB — Starting point T | Accderan S

DMPK

On-target effect
YOU ARE and MOA

HERE

MICs and
MBCs

BacPROTAC
synthesis

POIl-engaging
ligand SAR

POIl-engaging
ligand synthesis

POIl-engaging
ligand design

ClpC-engaging
ligand synthesis




GC ADDAA4TB - Approach

WP1: BacPROTAC design & synthesis

Clpc-engaging POI-engaging
ligands ligands
Linker variations: N,

alkyl vs PEG,
different lengths N,\,( ,\%o

AT CC, SARevaluated
o using DSF...
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(for comparisons)
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WP2: Demonstrating a relevant phenotype

and on-target effect
Intracellular

5.9 degradation

Synergy with
CRISPRI KDs

Cell growth inhibition assays
(various conditions, models)
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Develop generic workflow

N2

WP3: BacPROTAC mechanism of action

Ternary complex

formation analysis

degradation analysis

AR
In wtrok" &

Peptide fragments

Proof of concept targets

N2

Establish generic workflow

Detect

Optimized for at least medium-throughput

Detection using luminescent (Split NanoLuc)
or fluorescent (GFP) reporters

N2

High value targets

African Drug Discovery
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* Working with institutional legal teams from the start is
crucial

e Getting timely approval from institutional research
heads can be slow

* Advanced notices and regular follow-ups and building
relationships with these offices help
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experience with implementing specific project

@: P * Accountants and systems that do not have a lot of
; [y requirements (e.g. 50/50 split of expenses)

SIE . e e
S0 * Plinput and engagement with institutional
offices/leaders is crucial

* Dedicated institutional research project accountants or
training platforms would be very useful

 Don’t be the first to start a project on a new grant
management system &
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* Personnel recruitment on a short time frame is
challenging

* Most of the sites have small groups (4-7 students)

* Pivoting PhD projects and postdocs funded by other grants
not always possible, but these continue

* Recruiting postdocs from abroad is challenging

e Recruiting within your own student group or institution (or
established network) is sometimes the best/only option to

ensure progress
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* Project initiation dates should be negotiated as far as
possible

 Have 3 month setup period before kick-off to allow:

o getting institutional project infrastructure in place
o Consortium and sub-award agreements in place
o Recruit and get students and postdocs in place

- No-cost extensions should be negotiated early as an
alternative
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* Each institution has its own challenges and strengths
from an administrative perspective — good to be aware

/\ of these in advance

& O > * International payment challenges:

— o Requires specific permission from the SA Reserve
Bank (exchange control application)

o 4-8 weeks. Has to be renewed every 12 months
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* Government organisations pose specific challenges, e.g.
requirement of government tendering procedure for

/\ procurement of goods and instruments
l O ‘ * Alternatives for such organisations:

— o Limit payments to salaries

(. ™ o Use third party agents for other purchases and
payments

o Need appropriate contracts/agreements to be
negotiated and set in place
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Key lessons learned: Shipping =

* Working with a courier company that has a good
relationship with your institution can be very beneficial

* Quick customs clearance is made possible by billing
institutional account without requiring immediate
payments

* Having actual contact persons at the company is very
helpful
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 Open communication platform (e.g. Slack)
é‘ o very useful to ensure timely, directed communication
é@é o promotes collaboration and keeps everyone in the loop
o but requires stakeholder buy-in
* Project meetings
o important to maintain a regular schedule

o crucial to involve the entire team (including postdocs,
PhD students) for closed communication loop
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é, * Use of project management tools to
o keep track of objectives and progress
é@é o align activities to reporting requirements

o assist with budget planning and reassignment
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* Project required rapid access to complex (known)
chemical entity — not possible within project team

e Lack of CROs for chemical synthesis on continent lead
to engagement of Chinese CRO

* Developing relationships with CRO team and managers
is key — building trust

 Engagement of CROs still require competency in the
Africa-based teams to evaluate/direct project progress

e African team became crucial to project success
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Access to chemicals/reagent with shipping restrictions is
severely limited

Delayed orders from usually trustworthy local suppliers
(6-12+ months)

Cause of delays/expected ETAs not clearly communicated

Alternative international suppliers exist, but each
shipment attracts international shipping fees

Logistics company for network activities/needs?
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e Establishing a functioning team of previously unrelated
members in a short timeframe
o Building relationships and trust
o Access to new expertise and wider network of
connections

* From zero to hero (15t MICs!) in <12 months

 CDD Vault access
o crucial for a drug discovery projects
o training and support readily available
o appointing CDD champions at each site

* Project manager: skills development & growth
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