Figure 1. The Phylogica Druqg Discovery Process For Extraellular Targets:
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A detailed description of the Workflow is provided in Appendix



Integrating Information Capture with Bioinformatics B (BioLIMS):

Phylogica had developed a proprietary Laboratory Information Management (LIM)
System to quality control the workflow for all high throughput screens and
consolidate data outputs into a central database (Figure 2). The system acts as both a
bioinformatics resurce for peptide analysis and also an inventory system -to co
ordinate all information and reagents related to any particular pr@gcexample

batch numbers, storage locations etc.)

Figure 2: The BioLIMS System - Integrating Bioinformatics with Labor atory
Information Management
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I All information relating to a new screen is housed in a single Excel template
and includes protocols, raw and processed data and graphical outputs. This
file can be forwarded to a partner as udrthe project reporting process.



Following the identification of positive hits, data from the Excel file is
integrated with the LIM, and a Unique Identifier (Ul) is assigned to selected
clones.

The BioLIM then controls the inflow and outflow of alai@ relating to that
Ul/clone including DNA and peptide sequences, bacterial origin of genomic
DNA fragment, location of phage and plasmid clones and related
oligonucleotides, peptides, and expressed proteins.

Bioinformatics analysis can be undertakemgsnternal resources within the
LIM (including an internal BLAST server which compares current hits against
a database of all previous hits) and via links with external algorithms, which
analyse peptide properties such as hydrophobocity, immunogenicity,
aggregation potential, secondary structures.

A unique bioinformatic feature that is unique to Phylomers relates to the fact
that we only source genomic material from bacteria that have been fully
sequenced and annotated. This allows us to rapidly igdnts derived from
fragments of known proteins. Further interrogation of these sequences using
the PDB database can identify homologous or orthologous proteins whose
structure has been solved. In these cases, we can gain insight into the potential
strucure of the Phylomer peptides, which can help inform SAR studies aimed
at characterising the Phylomer bound to the target.

Collectively, these bioinformatic approaches inform the selection process used
to identify the most appropriate lead candidates émtide synthesis and drug
development.



Chemistry Value Add - SAR and Scalable Synthesis

In conjunction with partners Mimotopes and Genzyme, we have access to extensive
experience with chemical synthesis of crude and high purity Phylomer peptides.

Mimotopes Pepset Technoloa unique high throughput screening resource.

Pepsets consist of libraries of peptides generated in parallel format using Mimotopes
proprietary synthesis platform. This technology represents eeffestive method

that rapidy delivers unpurified peptides for efficient screening work. Peptides can be
synthesised fullength or as truncation in order to identify minimal domains required
for binding/function. We use this approach to screen large pools of target specific
hits inchemical form. Moreover, this approach can be used to screen mutant libraries
to map critical epitopes required for binding or to alter the properties of a peptide
sequence

Phylomer peptides are amenable to chemical modification to improve drug like
properties.

We routinely synthesise peptides using either natuaahino acids (kaa) or in retre

inverso form using Eaa. The latter significantly enhances peptide stability by
changing the confirmation of the peptide backbone while preserving the toermth

90% of the aa side chains. By so doing, the peptide retains its binding functien (side
chain dependent) but becomes more resistant to proteolytic cleavage (which requires
correct backbone chirality).

In addition, we have considerable experiendd wodification of peptide sequences
to facilitate sitedirected conjugation using chemical moieties such as PEG or the
TAT peptide transduction domain.

Similarly, we have also deployed a variety of chemistries to facilitate homo and
heteredimerisation of Phylomer peptides arranged in various configurations
including Heaeto-Head and Heatb-Tail. This enables the construction of bispecific
molecules as well as facilitating increases in target affinity through the avidity effect

Synthesis of Phylomergptides is scalable.
In conjunction with the GMP manufacturer Genzyme we have obtained 17 g of

Phylomer peptide (PYC35) using a scalable GMP synthetic manufacturing process
based on fragment assembly.



Appendix 1: Description of Workflow

Phase 1: HighThroughput Phage ScreeningZ-3 months)

Immobilise target and screen for specific binders using a panel of Phylomer
libraries. Libraries include;

0 pJuFoP3Phylomer Library (High Stringency-@rminal display)

0 pJuFoP8Phylomer Library (Low Stringency-&rminal display)

o pNtermP3Phylomer Library (High Stringency-términal display)

o pNtermCysP3Phylomer Library (High Stringency Disulphide

constrained Nlerminal display)
o pNtermP8Phylomer Library (Low Stringency-términal display)

Identify positive hits usig ELISA.

PEG purify positive phage clones and repeat ELISA analysis using a panel of
related and unrelated targets to determine specificity

Use bicinformatic approaches to filter hits for drlige properties (ie high
solubility, low aggregation andnmunogenicity potential, length <40aa as this
more likely to be amenable to synthesis, disulphide constrain etc)

Select top 100 candidates for validation phase

(NB: Unlike conventional random peptide screen, screens using Phylomer
libraries yields pool®f targetspecific hits with highly diverse DNA and aa
sequences. This allows us to select peptide candidates which score highly for
druglike criteria very early in the screening process)

Phase 2: High Throughput Validation PhaseZ-3 months)

Validation Using Recombinant Protein: Positive hits will be sulzcloned
using a high throughput Gateway recombination strategy and then expressed
and purified as fusions to the Maltose Binding Protein.

Affinity Ranking: Recombinant protein will be subjected to Wiggical
analysis using the Octet Red (ForteBio) to determine the affinity of binding to
the target and also the specificity of binding to unrelated proteins. Peptides
will then be ranked according to affinity.

Functional Validation: If a suitable forma is available, recombinant
Phylomer fusions will be screened using a functional assay to determine their
ability to antagonise the target. We prefer the alpha screen assay as this
amenable to high throughput analysis. This method requires both recambina
versions of the target and its cognate ligand (receptor or antibody) in order to
detect antagonism.

Optional Module: Functional Validation Using Synthetic Peptidetn
conjunction with our partner Mimotopes, we offer an eathge high
throughput petide synthesis module, that allows for esstgge evaluation of



candidate peptides. To achieve this, we utilise Mimotopes proprietary Pepset
technology, to generate large numbers of peptides in parallel format and at low
cost. While yields and puritieare generally lower than for peptides
synthesised used conventional approaches, sufficient material is produced to
facilitate a quick firsfpass analysis of peptide solubility, specificity and also
functional activity. These outputs can be used to rdfieeselection process

for lead candidates, which are likely to progressed to the affinity maturation
phase of development

Phase 3: Affinity Maturation (4-6 Months)

I Based on the outcome of Phase 1, we propose to subject up to 10 candidate
peptides to an afiity maturation phase aimed at improving binding affinity
and peptide potency. We offer 2 compatible approaches for affinity
maturation. The first uses mutagenesis to screen for higher affinity mutations.
We use a mixture of combinatorial homolog scagrand hard randomisation
to evolve higher affinity hits. In our hands, we have routinely achieved up to
200-fold improvement in binding affinity using phage displayed peptides.

' The second method, referred to as Directed Evolution, uses avidity to evolve
higher affinity variants. To achieve this, a target specific Phylomer sequence
is cloned into a phage vector and then a naive Phylomer library is cloned
immediately downstream. With the initial Phylomer hit acting as an anchor,
the library is screenednder very stringent conditions to select for chain
extended variants, which bind with higher affinity than the original parent
sequence. By increasing the footprint of the peptide bound to the target, we
can use avidity to improve binding affinities, poties and specificity (which
is often a function of size).

I Importantly, the modular nature of this approach simplifies the transition from
recombinant to synthetic version of the peptides. Recombinant versions of the
dimerised peptides are expressedboth the phage and MBP formats in a
headto-tail configuration In order to replicate this arrangement, we synthesise
Phylomer peptides independently and then link them in -teetall
configuration using chemical ligation, thereby avoiding the technical
challenges associated with synthesis of long peptide sequences.

I We anticipate that subjecting hits to an Affinity Maturation phase will
improve bindings affinities by at least-858ld. This figure is relatively modest
and we would expect to achieve mugrieater improvements in both affinities
and potencies.

I Validation of Affinity Matured Variants Using Recombinant Protein:
I Up to 100 Affinity matured variants will be evaluated for improvements in
binding affinity and potency using the MB#pression systn as outlined

above. The top ranked candidates will then be selected for synthesis.

Phase 4: Synthesise and Validate 10 Lead Peptide Candidat8gl(months)



I Based on the outcome of the affinity maturation phase, at least 10 lead
candidates will be selemd for synthesis. This includes a panel of both
monomeric peptides and also dimerised variants, which emerge from the
Directed Evolution screen. The latter will take longer to generate depending
on the complexities of the ligation chemistries requiretVe normally
synthesise peptides in both &nd retreinverseD aa forms. Where possible
we prefer to work with the latter as they are highly resistant to proteolytic
cleavage

I Peptides will then be screened using various binding and functional assays to
confirm solubility, affinity, specificity and antagonistic potency. Botlad
and retreinverso D aa version of the peptides will be compared. Where
possible we prefer the latter as they are generally more resistant to proteolytic
cleavage. We would alsecommend undertaking an LC/Mfased study to
determine the stability of peptides in static rodent sera.

Phase 5: In Vivo Validation Study. (46 months)
I Select 10 functionally validated peptides.

I Scaleup peptide synthesis to generate sufficient matéor in vivo analysis.
I Test peptides in appropriate in vivo model



