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PolyBatics
For what you are about to receive .....

* Introduction to PolyBatics
» Bacterial polyester beads
* Engineering the bead surface

« PolyBind™ affinity purification
materials
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* How PolyBind™ offers a paradigm oo

shift in protein purification ° o @ _
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PolyBatics Ltd

Spin-out company of Massey University
Founded in 2009
14 Employees
Technology:
A disruptive platform technology for
cost-effective production
of highly functionalized biobeads

Our Vision

To help create a cleaner, healthier
world through the application of
our technology.
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Migapésteolyester inclusions as
accumutﬂt«mrai bhetkdare nano-beads!

Shell: Protein

Core: Polyester,
Water

>1,000 £
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EXx vivo use of .
bacterial

Inclusions as stable .
functionalized bio-

Rehm, B. H. A. (2010) Nature Rev. Microbiol. 8, 578-592 beadS
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Polyester synthase Polyester synthase

Rehm, B.H.A. (2003) Biochem. J., 376:15-33
Rehm, B. H. A. (2010) Nature Rev. Microbiol. 8:578-592.




Only the polyester synthase —PolyBaU.C 2

is essential for bead formation
Polyester synthase

Proteins
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100 — 300 nm

Polyester bead



The polyester synthase can be PolyBatic;"ﬁ'

overproduced at the bead surface
Polyester synthase

100 — 300 nm

Polyester bead



The synthase has a natural chemical PolyBatics”
cross-link to the polymer support

Bead surface Polymer core

(R)-3-hydroxyacyl-CoA

|

n > 1000

Polyester
synthase

Polyester
bead




Hybr]d gene teChnOlOg_y PolyBaticgiﬁ’;l

P,  Polypeptide ligand phaC (=gene for synthase)

_V T >

linker

Cloning and expression of hybrid gene

Brockelbank, J.A, Peters, V., Rehm, B.H.A. (2006) Appl. Environ. Microbiol, 72(11):7394-7397.
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Fusion proteins on enzyme (bead) surface

( Polymer core

|

Bead surface

Polymer core

Polyester
synthase




PolyBatics’~
A hybrid gene encoding a green fluorescent protein
(GFP) -polyester synthase fusion enabled display of GFP
at the polyester bead surface

GFP Polyester synthase

Catalytic domain




PolyBaticggs’:"
Bacterial polyester inclusions as a
platform technology for the production
of tailor-made polymer beads

Protein engineering of polyester synthase provides
surface functionalisation of polyester beads




Manufacture of 1gG binding beads

Conventional PolyBatics approach

Recombinant protein A
production using
bacterial fermentation

Recombinant ZZ polyester bead
production using
bacterial fermentation

Sepharose bead

production

l Highly cost-effective
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Purified protein A production
Chemical cross-linking “ . "
Removal of cross-linker ‘ @ ‘.
'Polyester beaa‘ @ @ e
ol R ‘ . o [ N
Protein A\ ’. . " ‘ .
Sepharose bead . @
. / PolyBind-Z™ ] &
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Hybr]d gene teChnOlOg_y PolyBaticgiﬁ’;l

P ZZ domain phaC

_V T >

linker

Cloning and expression of hybrid gene

Brockelbank, J.A, Peters, V., Rehm, B.H.A. (2006) Appl. Environ. Microbiol, 72(11):7394-7397.




PolyBatics

Production in the bacterial cell

Glucose/Carbon source

/ /\ }Q (R)-3-hydroxyacyl-CoA
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Hybrid gene expression b (A

Bacterial cell

ZZ domain displayed
at polyester granule

<+— 77 domain
<«— Linker

“— synthase
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Polybatics Manufacturing Process

Bulk Beads
plus ligand

Beads in
finished
goods format

Glucose; = ¥ela Purific

salts; O, [EEM

-ation

1______

Cells ex- Active beads free of
fermenter DNA, host-cell proteins,
endotoxin, etc
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PolyBatics

Fermentation Process

Small

Substrates — l

Cultivation 2 days
“Main culture”

wijo, — ]

Cell harvest 0.5 day




Poly Batics’

Purification Process

Wash chemicals

Chemical suspension

treatments 4 — 8 cycles

Chemical treatment
Centrifuge/ (washes) to
Filtration dissociate/degrade
Impurities/contaminants

Cells Cell lysis

Suspend pure beads
in final buffer

Cost-effective production = disposable resins

Bulk bead‘.
suspension
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Electron microscopy image of
dried PolyBind-Z™




Crude antibody

solution
Other species
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Human IgG binding and recovery

: BioLabs Ladder

: Pure IgG (5 g/L)

: PB WT Unbound

: PB WT Elution

: Pure IgG (5 g/L)

: Protein A Sepharose Unbound
: Protein A Sepharose Elution

: Pure IgG (5 g/L)

: PolyBind-Z™ Unbound

10: PolyBind-Z™ Elution

© 00 N o o A W N B

5uL loaded

Brockelbank, J.A, Peters, V., Rehm, B.H.A. (2006) Appl. Environ. Microbiol, 72(11):7394-7397
Lewis, J.G., Rehm, B.H.A. (2009) J. Imm. Meth. 346; 71-74
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Comparison of protein profiles of PolyBatics ™
elution fractions using human serum
oM S PB 1 2

- - -- e IgG heavy chain
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S, Human serum o . ‘
PB, Elution fraction/PolyBatics PolyBind-Z™ 9 . '
1, Elution fraction/commercial protein A sepharose beads 8 o . @ .

2, Elution fraction/commercial protein A sepharose beads
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Static 1gG binding capacity PolyBatics”
(Eluted IgG in mg/g drained bead mass)

100 -

75 1
2
50 1
25 1 ..
..
. PB | 1 | 2 ’ ‘
PB: PolyBind-Z™ e w O <
1, 2: Commercial protein A sepharose beads ‘ .



PolyBatics

Bead properties

Protein ligand shell/biopolyester core

Size range of 100-300 nm

Nonporous; convective interaction

Bead structure stable at pH 2-11

Bead structure stable up to 95°C .
Long shelf life
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“.... the polished bodywork of bioprocessing
hides an engine of despair that groans under
the strain of current demands ....”

Uve Gottschalk
Biopharm International
Sept 2011




PolyBind™ - a Game-Changer for Protein Purification

Specific (affinity, custom) binding;
Cheap enough for single-use;

Quick to create & develop.

Conventional
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PolyBind™: Single-Use Concept PolyBatics ™

1. Binding target species
(equilibrate with PolyBind™ in suspension)

Process vessel

r/ + POlyBindTM

Target binds to
PolyBind™ in
suspension




PolyBind™: Single-Use Concept

Use X-flow technology to retain PolyBind™ and allow flow/washing
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PolyBind™: Single-Use Concept
2. Concentrate (to remove load impurities)

3. Wash (to strip bound impurities)
as
[ buffer }

[ —

Unbound
species

— .
J species




PolyBind™: Single-Use Concept PolyBatic

4. Elute (product, bound species)
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How long to Create & Supply a New,
Custom PolyBind™ Product?

« Separation (target) identified
» Polypeptide binding ligand identified

Gene Geng < 2
sequence expression Manufacture oo e
in host 15 davs (44
7 days y ¢
7 days

Start!
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A platform technology PolyBatic
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Grage K, Jahns AC, Parlane N, Palanisamy R, Rasiah IA, Atwood JA, Rehm BHA. 2009. Biomacromolecules. 13;10(4):660%9.
Rasiah, I.A., Parlane, N., Grage, K., Palanisamy, R., Jahns, A.C., Atwood, J.A., Rehm, B.H.A. (2010) Encyclopedia in Industrial Biotet‘\o‘y, .ess.
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But wait, there’s more.......

We are seeking new members to join our
team:

 Research & Development Scientist
Fermentation

* Assay Development Team Leader

o ©
» Applications welcome! “. O
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 Come and talk to us about your
bioseparation challenges.

* Thanks for your attention!




