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WHAT IS BIOTECHNOLOGY ?

m1 Biotechnology Is essentially the product of interaction between the
science of biology and technology.
m Biotechnology Is as old as human civilization.
7 The term biotechnology was introduced in 1917 by Karl Ereky, a
Hungarian Engineer.
Ereky defined biotechnology asn a | | l 1T nes of work Dby

produced from raw materi als with t he
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GHENT UNIVERSITY = CRADLE OF BIOTECHNOLOGY

m Plant biotechnology :
Prof. Jeff Schell® and
em. Marc Van Montagu

1 Medical biotechnology :
Prof. em. Walter Fiers

GHENT
UNIVERSITY 3




FACULTY OF BIOSCIENCE
ENGINEERING

_

GHENT
UNIVERSITY




THEMES
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DEPARTMENT OF MOLECULAR BIOTECHNOLOGY

71 2000: new department of Molecular Biotechnology LA14.

m Founders: Prof. Erick Vandamme, Prof. P. Van Oostveldt,

Prof. G. Gheysen.

1 Members: +1 ATP & 1 AAP.

n Later: changing ZAP-crew, ca. 4 on average.
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DEPARTMENT OF BIOTECHNOLOGY

- 2017: reorganisation of the departments at FBW

- Discussion at the faculty: do we really need a
biotechnology department ?!

- Finally: BW25
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DEPARTMENT OF BIOTECHNOLOGY

1 New entity starting January 15t 2018

1 G. Gheysen, currently head of department

7 240 people in total

7 24 professors

7 28 permanent administrative and technical staff
1 175 scientific staff (120 PhD, post-doc)

1 Merge of research groups In different biotechnology fields.
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TRADITIONAL BOUNDARIES: THE COLORS OF BIOTECHNOLOGY

White Biotechnology = industrial biotechnology
e.g. low resource consuming processes, sustainable energy sources

Green Biotechnology = agricultural biotechnology
e.g. development of plants resistant to insects, diseases

Grey Biotechnology = environmental biotechnology
e.g. biodiversity maintenance, contaminants removal

Red Biotechnology = medical biotechnology
e.g. production of protein drugs

Blue Biotechnology = marine biotechnology
e.g. increasing seafood supply and safety

Gold Biotechnology = Bio-informatics




RESEARCH UNITS
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CMET STAFF

Professors

~ 80 staff
~20 postdocs
~40 PhD
~10 support
~30 master students

-

e CMET

GH ENT Center for Microbial Ecology and Technology
UNIVERSITY
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http://www.cmet.ugent.be/users/prof-dr-ir-nico-boon
http://www.cmet.ugent.be/users/prof-dr-ir-bart-de-gusseme
http://www.cmet.ugent.be/users/prof-dr-ir-korneel-rabaey
http://www.cmet.ugent.be/users/prof-dr-ir-tom-van-de-wiele
http://www.cmet.ugent.be/users/christine-ml-graveel
http://www.cmet.ugent.be/users/regine-haspeslagh
http://www.cmet.ugent.be/users/eng-sarah-steenbeke
http://www.cmet.ugent.be/users/annick-beyaert
http://www.cmet.ugent.be/users/jana-de-bodt
http://www.cmet.ugent.be/users/ren%C3%A9e-graveel
http://www.cmet.ugent.be/users/tim-lacoere
http://www.cmet.ugent.be/users/siska-maertens
http://www.cmet.ugent.be/users/eng-mike-taghon
http://www.cmet.ugent.be/users/greet-van-de-velde
http://www.cmet.ugent.be/users/prof-dr-ir-willy-verstraete

CMET: HISTORY

Former Department: BWO6 iBiochemical and Microbial Technologyo
CMET was founded in 1977 a s L MNaBorafory of Microbial Ecologyo
Became L dabdt&ory ofiMicrobial Ecology and Technologyo a r a8000h d

To To T T

Under the initial lead of em. prof. dr. ir. Willy Verstraete until 2011
(present chairman of FWQO)

A In 2016 the name changed into CMET

Center for Microbial Ecology and Technologyo

A Published ~100 A1l publications in 2017

-

I CMET

GHENT Center for Microbial Ecology and Technology
UNIVERSITY
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CMET RESEARCH

CMET researchers study microbial communities & interactions

to better understand and steer ecological processes with an ultimate aim
of Improving and enabling biotechnological applications

Research domains

A Applied Microbial Ecology

A HostMicrobe Interaction

A Life Support Systems for Space

A Resource Recovery and Valorization il
_ Microbes as multicellular organisms
A Water Treatment and Production

A Microbial Electrocatalysi& Electrochemical Engineering

A Microbial Resource Management (composition & activity of microbial communities)

N

[ CMET

GHENT Center for Microbial Ecology and Technology
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CMET: FACILITIES

A Technology halfférmentation, electrochemistrywastewatertreatment), reactor labs

A SHIME Latzellculture lab
A Microbiologyand molecularbiologylabs,with focus on analysiand steering ofmicrobial

communitycompositionandactivity, both aerobicandanaerobic

A Flowcytometrylab

A Analytics:

A IC:cations anions Scomponentsorganicacids
A GC:SCFA, Biogaslcohols

A HPLC
A AAS, VSS, TSS, BOD, G{@Rlahinitrogernz X

Filter

‘/_"\ Detector

P CMET

GHENT Center for Microbial Ecology and Technology
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CMET SERVICES

A Appliedmicrobialecologyservices

A Microbialelectrocatalysiservices

A Host microbenteractionsservices

A Anaerobiadigestionandfermentationservices
A Biologicahitrogenmanagement services

A Biomaterials& nanotechnologyservices

-

1M CMET

GHENT Center for Microbial Ecology and Technology
UNIVERSITY
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CMET TOMORROW

A Growth due to increase in academic staff

A Will move to Proeftuinstraat with department in 20xx

A One of founding labs of CAPTURE

[ CAPTURE

CENTRE FOR ADVANCED PROCESS TECHNOLOGY FOR
URBAN RESOURCE RECOVERY
http://capture-resources.be

Visual of the new CAPTURE building Visual of Eiland Zwijnaarde, part of Tech Lane Research dOmaI ns in CAPTU RE

Ghent Science Park

A CO, TO PRODUCT
A WATER 'FIT-FOR-US E Y

—
A CMET

GHENT @ Center for Microbial Ecology and Technology A PLASTICS TO RESOURCE
UNIVERSITY
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http://capture-resources.be/
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CSB STAFFE

Professors

Marjan De Mey
(metabolic engineering)

GHENT
UNIVERSITY

Tom Desmet
(enzyme engineering)

Inge Van Bogaert
(membrane engineering)

Technical and administrative staff

Gilles Velghe Dominique Delmeire
(lab manager) (administration)

31 persons in total
(excl. students and interns)
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CS B M&SION

Synthetic biology =
artificial (re)design of biological systems for practical applications

Enzyme engineering Metabolic engineering Membrane transport engineering
new or improved pathways removing the barrier for substrate/product

@ Synthetic Biology
24

new or improved specificities
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CSB RESEARCH

(1) Hotspot analysis of enzymes
= targets for mutagenesis

Tools and techniques
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modeling/docking  correlated positions
(2) Microbial cell factory design Py ot s
= combinatorial and rational engineering -
@& — oI — o~

(3) Transporter incorporation
= evaluation and localization

GHENT
UNIVERSITY

Synthetic Biology

Inside-out vesicles
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CSB RESEARCH Products and applications

OH

O
(1) Specialty carbohydrates H%%
HO
= healthier sugars, prebiotics, pharmaceuticalsé © S \oH

OH

OH

(2) Secondary metabolites O on W%
= polyphenolics, flavonoids,é HO O N
oH nuscience

(3) AmphlphI“C egCO“pldS safe & innovative nutrition
= biological detergents |

GHENT
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CSB RESEARCH Services and equipment

Recombinant protein expression T~ [\ » U
MlcrObIaI Straln mOdIflcatlon transtf-;';:n”ation exppr::::ir:)n prgfleli:\yfzc?)::ry

High-throughput screening
Carbohydrate analysis

Basic DNA editing using CRISPR/Cas systems

trehalose
/ glucose
fucioss isomaltose
/ Siicioas contaminant
/ isomaltose nigerose
/ kojibiose / maltose
/ /

gl
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InBio.be STAFF

Professor

3 PostDocs
13 PhD Students/Scientific Researchers
1 Assistant

11T} InBio.be
GHENT
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InBio.be HISTORY

—

WA K= |
", -
E"B‘orato - of IndustrialdVi

A Formerly LIMABLaboratory of Industrial Microbiology Aiocatalysis

A Together with CMET: Department of Biochemical and Microbial Technology
A Headed byProf. Erickvandamme

A Prof WimSoetaert appointed since 2004

A Closecollaboration withindustry

A Almost 20 years of experiencespecialty carbohydratBio-engineering

A Strongtrack record in metabolic engineerimgd biocatalysis

_

T :
HENT InBio.be
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INBl1o.be RESEARCH strate

At InBio.be white biotechnology approaches are appliedt
develop biebased production processes for higalue,
complex chemical compounds, using microbial cell factor

Industrial biotechnology:
Integratedprocess development

Strains

Scaleup

DSP State of the art interdisciplinary technigues are applied ir
an integrated approach, combining synthetic biology bas
tool-, strain and process development.

I InBio.be
GHENT

UNIVERSITY 31



INB1o.be: current RESEARCH focus

Biosurfactantsand active glycolipids

wApplied in almost every aspect of modern daily life
wPioneering role in domesticating the workhoiSe&armerellabombicola

Human milk oligosaccharides

w/ 2YUNROGdzGS (G2 0UKS o0l oeéeQa KSIf UK
wNow commercialized at our spoff companylnbiose

Aminoglycosides

w Treatment of orphan diseases, breagectrum antibiotics, anwirals
w Started to develop a platform technology for their versatile productio

I InBio.be

GHENT
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InBio.be SERVICES & EQUIPMENT

When interestedn collaborations

When interested in using our equipment

- /A/-

I InBio.be
GHENT

UNIVERSITY 33
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MOBI STAFF

Professors

GHENT
UNIVERSITY

Molecular
Biotechnology
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MO B | BSSTORY

A Former Department of Molecular Biotechnology,
founded in 2000

A Applied Molecular Genetics, Prof. Dr. Godelieve Gheysen

A Biochemistry and Glycobiology, Prof. Dr. Els Van Damme

A Cell Systems and Imaging, Prof. Dr. Winnok De Vos

A NanoBioTechnology, Prof. Dr. Andre Skirtach

N A Epigenetics and Defence, Prof. Dr. Tina Kyndt

GHENT
UNIVERSITY

Molecular
Biotechnology
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https://www.ugent.be/bw/molecular-biotech/en/research/research-groups/nema/nematology-research
https://www.ugent.be/bw/molecular-biotech/en/research/research-groups/glyco/glycobiology-research.htm
https://www.ugent.be/bw/molecular-biotech/en/research/research-groups/csi/csi
https://www.ugent.be/bw/molecular-biotech/en/research/research-groups/nano/nb-photonics
https://www.ugent.be/bw/molecular-biotech/en/research/research-groups/epic/epigenetics.htm

MOBI| RESEARCH

The research unit Molecular Biotechnology brings together different teams active in the

area of biotechnology on eukaryotic cells. The research makes use of molecular

techniques and specialized microscopy, and aims for agricultural and biomedical applications

Research domains

GHENT
UNIVERSITY

A Applied Molecular Genetics, Prof. Dr. Godelieve Gheysen

A Biochemistry and Glycobiology, Prof. Dr. Els Van Damme

A NanoBioPhotonics, Prof. Dr. Andre Skirtach

A Epigenetics and Defence, Prof. Dr. Tina Kyndt

A Cell Systems and Imaging, Prof. Dr. Winnok De Vos, Prof. Dr. Sarah Baatout (guest professors)

Molecular
Biotechnology
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https://www.ugent.be/bw/molecular-biotech/en/research/research-groups/nema/nematology-research
https://www.ugent.be/bw/molecular-biotech/en/research/research-groups/glyco/glycobiology-research.htm
https://www.ugent.be/bw/molecular-biotech/en/research/research-groups/nano/nb-photonics
https://www.ugent.be/bw/molecular-biotech/en/research/research-groups/epic/epigenetics.htm
https://www.ugent.be/bw/molecular-biotech/en/research/research-groups/csi/csi




