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Austrian Centre of
Industrial Biotechnology

Non profit research company
owned by Austrian Universities

International research pgm started
Jan 1st 2010

Budget: ~12 Mio €/ year

ACIB GmbH since May 2010
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Pre-competitive ACIB

res ea rc h fo r I B Austrian Centre of Industrial Biotechnology

Main research locations:
Graz — Innsbruck - Vienna

* Company projects
* Strategic projects incl. junior groups
*Non-K2 projects
+ International
educational programme

© Austrian Centre of Industrial Biotechnology




@ Austrian Centre of Industrial Biotechnology

ACIB GmbH

K2 projects \ |
Funded by Non-K2 projects

7\

Comet Pgm

Contract Alternative
research/services funding




MISSION

ACIB

Austri of Industrial Biotechnology

USE THE TOOLS AND CONCEPTS OF NATURE FOR
INDUSTRIAL PRODUCTION

Innovative
biocatalysts

New polymer§

New bhio-routes to
Industrial intermediate

y

engineered
host cells

continuous

bioprocesse

enzymatically
iImproved drugs

> Novel unit operations in
S downstream processing

ACIB‘s output - Value for all partners



5 Areas: our structure ACIB
for Cross diSCiplin ary research Austrian Centre of Industrial Biotechnology

Enzymes
Biocatalytic for

Synthesis | Polymers A2

Bio-
Bioprocess Glbitz
Engineering Process i
Cell Design &
. \Engineering
Protein T 3
Design N |
&
Engineering
Diethard
& Mattanovich
Alois /
Jungbauer
Helmut
Schwab
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Bio-Catalysis for small ACIB
chiral building blocks

pyrethroids

Hasslacher et al., Protein Expression and Purif 11:61 45

Prunus amygdalus R-HNL
ACE inhibitor
cardiovascular drug

vitamins ‘
Glieder et al., Angew. Chem. Int. Ed. (2003) 42; 4815-4818, Weis et al., Angew. Chem. Int. Ed. (2005) 44 (30), 4700-4704
Pscheidt et al, Adv. Synth Catal. (2008) 350, 13, 1943-1948

R? M0 Ene-Reductase R? *+ CH=0
= | 1a,b
R NADH-Recycling R 2ab
1a- 3a ol At (R)- of (S)-1b - 3b 3ab

[ B OYEs
t-Bu H

OCH,0 Lilialrm, Helionaltm

H H
Stueckler et alDalton Trans, 2010, in press
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_ _ : ACIB
Novel biocatalytic reactions ............

Biocatalytic Henry reaction  suarnoer et al., Angew. chemie 2006, 45:3454-3456

~

O
HbHNL OH .
o~ buffer /| TBME : e.e. up to 99 %
NO, 7ot dar - % d.e. up to 96 %
10 equiv. pH 7.9, r.t, 2
(1S, 2R) main product

67 %, 4 diastereomers

Enzymatic m ~N
FC Alkylation .. N T N0

Stecher et al, Angew. Chem., Int. Ed. 2009, 50, 9546-9548

O

\5 GKOYE. NADPH | Efficient O2 dependent
(HoC)

Pum—(Pe) enzymatic desaturation
GKOYE, O,, 70°C

Schittmayer et al, Angew. Chem., Int. Ed. 2010, submitted
14.06.2010 9
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>>Enzymes for polypeptides

Austrian Centre of Industrial Biotechnology

Protein Disulfide Isomerase
Improved folding by disulfide shuffling

St @ SH
SH
1

PDI = Isomerase and Chaperone

© Jennifer Ekstrom
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CalB Overexpression (P.pastoris) ACIB

I Oow an d h | g h CcO py num b er Austrian Centre of Industrial Biotechnology

A combinatorial problem !l

CALB-AOXA6* CALB-AOXA6*
low copy strain high copy strain
1200 A A
~— ~— N

1000

800 3 . 3x

600
- 2.4x] W
1.6x||1.6x 1.6x|

200 1.4x 0.1x

CALB activity [mOD ,p5/min]

0 ——

CALB-A6* AOX1A6*- AOX1-PDI GAP-PDI CALB-A6" GAP-PDI AOX1A6*- AOX1-PDI
PDI PDI

© ACIB GmbH




Pharma PLE®: ACIB

expression in cytoplasm Of E. coli Austrian Centre of Industrial Biotechnology

1800% — 1700%

1500% —

DsbC-coexpression

1200%6 —

900% —|

Codon-optimisation

280%

300% — 100% 125%

120%

Relative activitiy towards
methyl-(2R,4E)-5-chloro-2-isopropyl-4-pentenoate [%]

0% T T T T T
Pichia pastoris Pichia pastoris Escherichia coli Escherichia coli Escherichia coli
basic improved basic improved final

Hermann M. et al., J Biotechnol. 2008 Feb 1;133(3):301-10.

Unlimited. DSM
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Posttranslational ACIB

Protel n p ro Ce S S I n g Austrian Centre of Industrial Biotechnology
Transformation of human insulin precursor to human insulin
., Ladder .

New ol B
expression =— -
p . . Trypsinogen, ~25kDa _» Promoter Var?:
tools i . ~ | weak derepressed
Capillary E: I =:E
time [s] 32: :jz

40 — — 40

EER c—

0 ~*  Promoter Var3:

25 — — 23

20- —_— _xStrong derepressed

Ruth et al., 2010 n

Systems and Synthetic
Biology,. = 25 39 42 46 49 52 66 70 89 ~F

Process time [h]

15
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NPro-Fusion technology _ ACIB

Austrian Centre of Industrial Biotechnology

InclusiqQn Bodies

Bacterial host

* target
Inclusion ‘m
bodies
* Activation by in vitro refolding
Homogenous target
product 00000000

© ACIB GmbH




NPf°-Fusion technology _AciB

Auto-protease NP from pestivirus CSFV-Alfort

Inclusion

bodies
Chaotropic

= Denatured inclusion Conditions

bodies loaded on affinity
column

&
<«

=  On-column renaturation

Kosmotropic

= Autoproteolytic cleavage
Conditions

of fusion partner

v

iy, — HY

Achmueller, 2007, Nat Methods 4(12):1037- 1043
©ACIB GmbH

= Target protein in high
yield and quality

= Engineered variant for
broad applicability




ACIB

Austrian Centre of Industrial Biotechnology

>>Enzymes for polymers

Enzymatic surface functionalisation of synthetic
polymers (PAN, PAT, PA, PP)

« Conventional = Enzymatic
— Low fasteness — Act on surface only
— harsh conditions — mild conditions
— Damage of materials — Highly specific

(e.g. 15 % weight loss for PET finishing)
— Polymer bulk properties changed

© ACIB GmbH



PA-Hydrolases _AGIB

Increase hydrophilicity

250 Drop test after enzymatic treatment of PA 6
200 -
Ni 150 -
N. farcinica: o
: ) ©
First bacterial £100 -
polyamidase 50 | I I . t
0- l
10 120 10+
mcubatlon time [min] (+Inh|b|tor)

Almansa et al. Biocat. Biotrans. 26, 371 — 377
Heumann et al. 2008, Biotechnol Bioeng, 102, 1003-1011



Lipase, Cutinase ACIB
hydrophilisation of PET o

Technical materials: PVC coated PET

Functional '
30 % sportswear e

T | reduction
' of adhesives

Enhanced:
Flexible electronic devices Breathability
Enhanced bonding to PET Moisture uptake
——» Sealant Transparent polymer substrale Antistatic behavior
= Barrier layers Reduced pi”ing
T Functional layers Handle

Barrier ayers Finishing fastness
Polymer substrate




Polyesterases ACIB

5-fold improvement by engineering

Araujo. et al. 2007, J. Biotechnol. 128, 849-857.




Functionalisation of lignocellulose ACIB

Austrian Centre of Industrial Biotechnology

more
hydrophobic
surfaces

Laccase

—_—

Treatment Fluoro content % | Contact angle °
(XPS)
4-(Trifluoromethoxy)phenol 0 48
4-(Trifluoromethoxy)phenol + laccase 3.21 58
4-(4-Fluorophenoxy)phenol 0 44
4-(4-Fluorophenoxy)phenol + laccase 6.39 88
4-Fluoro-2-methylphenol 0 52
4-Fluoro-2-methylphenol + laccase 0.26 58




ACIB
Contract Research

ACIB GmbH
N\

Non-K2 projects

7\

Contract Alternative
research/services funding

»Short term collaborations

>»High service character

»Secrete know how

14.06.2010
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ACIB
Contract Research

ACIB GmbH
N\

Non-K2 projects

>EU projects (FP7)

»Austria (FWF, FFG, ...)

»EXxternal
,incoming & reintegration*

Stipends Alternative
funding

»other clusters, networks...

14.06.2010 © ACIB GmbH 22




ACIB — a catalyst for IB

With permission from J. Damborsky
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C O I l t a.C t Austrian Centre of Industrial Biotechnology

L~

Prof. Dr. Anton Glieder
Scientific director

ACIB GmbH

Petersgasse 14, A-8010 Graz
AUSTRIA
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