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The largest team working on agricultural and forestry biotechnology in
Africa, and for some fields, in the world

Strong team and foundation, critical mass, magnet.and pipeline for talent,
international networks, strong inter-dependent stakeholder programs with industry
and government, incubator for industry-academia linked programs with impact
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Forestry and Agricultural
Biotechnology Institute (FABI)

20 Established research
programmes, 300+ researchers,

postdocs, postgraduate
students and support staff

Tree Health
Biotechnology
Platform
(8 programmes)

Eucalyptus

and Pine Citrus and

Pathogen G\;iarzfglg?/e
Interactions (G Pietersen)

(S Naidoo)

Bacterial
Genomics and
Host Pathogen
Interactions
(LN Moleleki)

Molecular
Genetics
(AA Myburg)

Molecular
Plant
Physiology
(BJ Vorster)

Seed Science
(TAS Aveling)

Phytobac- Molecular
teriology Plant Pathogen
(TA Coutinho) Interactions
(DK Berger)

Management Committee

35 research leaders from FABI and

its affiliated Departments

* Biochemistry, Genetics and Microbiology
* Plant and Soil Sciences

* Zoology and Entomology

* Physics & Chemistry

Advisory Committee

Heads/Chairs/Directors of:

* Biochemistry, Genetics and Microbiology
* Plant and Soil Sciences

* Zoology and Entomology

* Chemistry

* Chemical Engineering

* Civil Engineering

* Mammal Research Institute

* Genome Research Institute

* Center for Bioinformatics and Computational Biology
* Mathematics and Applied Mathematics

* Computer Science

Stakeholder Advisory Board

Industry and Government



A problem oriented, team based,
interdisciplinary approach

Agricultural and Forest Biotechnology

Forest Entomology and Pathology

Agricultural plant pathology and entomology
Molecular plant-pathogen and -insect interactions
Applied chemical ecology (fungal, insect, plant)
Applied mycology and fungal biodiversity
Modeling of biological systems

Molecular plant physiology _ Plant
Forest molecular genetics Genetics Y
Phytobacteriology

Seed vigour and pathology
Plant genomics

Synthetic biology

Systems biology

Data Science & Bioinformatics
Sensor technology Chemistry Entomology

Microbiology

Sciences
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Satellite Labs
Extend Science

A new type of Lab links Western scientists who want to d

Work began m 2009 on the lsh, to be housed on ane floor of a
newly built ligh school. Yaghi's graduste studernt, Anh Phan, began
traveling hack and forth © Vietnam in 2.month chunks to oversee
construction. MANAR officially opened for bus m Dy b

Yaghi is one of several high-profike researchers who m recent
years have opened such sa:lhe Isbs n other countries. It's a hybnd
form of intemational <h ller, more focused, and less

.

with emerging nations seeking acess to world-class researchers

Fow yearsaga, Le Quang Minh and Hosng Zung decided o create a
cutting-edge chemistry research center at Vietnam National Umniver-
sity (VNU), Ho Chi Minh City. The center would also help train the
next ge of basic scient

But neither Mish, VNU's vice president of intemational rela-
tions, nor Zung, the director of its sci and technology depart-
ment, could think of a domestxc researcher with the scentific hefl
1o lead the center. That's
not oo surprising, given
that one of ther goals was
to strengthen the research
capacity of ther home matity-
tion. So the two men bunched
a global seaxch, andon a visit
to the University of Califor-
nia, Los Angeles (UCLA),
they found someone who
seemed to fit the hill.

His nme was Omar Yaghi,
and his scientific achieve-
ments clearly qualified him
for the job. The Jordsmian-
bom faculty member is one of
the most highly cited chemists
in the world and an expert
on designing novel porous
materials. Yaghi had also
shown an ability to work
with those from another cul
ture, having formed a men-
toring relationship with the
International Center for
Materials Nanoarchitecton-
ics m Tsukuba Jspan The
icing on the cake was a Viet
namese graduate student

b ic then a for aﬂl.t:e between two inditutions, but
broader and more structured than a simple a greement between two
like-mmnded resesrchers ©0 feam wp on 2 project.

Western scientists who have set up satellite labs in other parts of
the world say the approach provides a relatively easy way toexpand
ther research group and obtain funding withowt having to run the
peerceview gauntlet m the United States and Furope. In retum, the
host country buys scoess to a workd-class ﬂmnu willing © trzin
its students and hen its research capacity arrang
typically requires les than 2(%% of a profe s time, parable
lo the amount available to
faculty for outsde consult-
ing projects. Compensation
1 also worked outon a case-
by-case hasis.

Yaghi sn't peid by VNU
to direct the center. But
VNU has named him a dis-
tinguished professor, and the
pasition covers a portion of
his travel and administra.
tive costs. Yaghi has also
promised © visit as often as
needed 1 keep the research
o track and © mentor VNU
students. So far he has spent
only a few weeks in Viet-
mam. But e-mail and Skype
allow him to stay in close
contact with his group of
some two dozen students
and several senior research-
ers and professors.

MANAR likely won't
be the limal satellite ab on
his plate. Yaghi is lookng
mto creating labs in several
countries in the Middle Esst,
mcluding Quter, Saudi Ara-
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Satellite Lab
Applied
Chemical
Ecology

Shared projects

Shared postdoctoral fellows
to transfer skills

Shared students

Shared lab facilities

Shared resource mobilization
Advanced teaching modules
Student exchange

Staff exchange

36th Annual Meeting of the

warking inhis lab, bia, and his native Jorden. o : .
Comvinced that Yaghi e Globol reach, Omar Yaghi #p) wih e o — Yaghi, who in Jauary § International Society of Chemical Ecology
their man, Mirh and Zung Ash Maa(for ripht) and stadents 2 MANAR = Vietnam. e N UCLA 1o head the Malec- 5 o

invited him to run the center ular Foundry st Lawrence §

1600

asasatellite of his own lab. Yaghi readily agreed. “Scientsts do sci-
ence to stimulate their mind” Yaghi ssy< “[ wantto go mio new ter-
ritaries © explore them ™

With Yaghi on board, the three men went to work mhng the
center a reality. The ity hosted an 1 jonal
1o flesh out aresearch l’ldﬂ for what they called the Center for
Molecular and N (MANAR). Then they pitched the
idea 0 the Vietnamese govemment A fler countless meetings, Minh
and Zung wrung a promise for $20 million over 5 years for the cen-
ter, no small feat in a country with a total budget for science and
technology of roughly $700 million a year.

Berkeley National Laboratory and jomn the faculty of the University
of Califomia, Berkeley, stys he isn 1 trying to create a global scien-
tific empire. But he would like to help jumpstert scientific develop-
ment m areas that desperately need it

“These countries are very eager © jom the warld economy and
the war ki science soene,” says Yaghi, who ok his satellite srange.
ments with him when he came o Berkeley. In fact, the three msti-
tutions have agreed © hack 2 new center for global mentarship to
help other opflight researchers around the world set up ther own
satellites (see sidebar, p. 1602).

Satellite lshs can be a challenge o st up and run, Yaghi and oth-
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Build strong, long term and inter-
dependent stakeholder relationship

Innovation
Africa/UP Research
& Training




Industry support for FABI
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FABI Research Groups

Applied Chemical Ecology Phytobacteriology Seed Sclence

Chemical ecology s T study of the role that
Chemcals play Madanng e actions between
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Fruit & Nut Tree
Biotechnology
Platform

Biotechnology
Platform

Applied Mycology

lesearch Network

Tree Protection Co-operative
Programme
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Platform

Cereal Follar Pathogen Research
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Long term, multi-stakeholder programs
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Tree Protection Cooperative Programme
Partnerlng with forestry for 31 years
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Stakeholder engagement going online
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DSI NRF Centre of Excellence in
cPHB  Plant Health Biotechnology
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Tree Health
Industry, University and Government-funded B i Otec h no I OEV P | atfo rm

Tree Protection Cooperative Programme (TPCP)
DST-NRF Centre of Excellence in Tree Health Biotechnology (CTHB)
DST-NRF SARChI Chair in Fungal Genomics
Macadamia Protection Programme
Avocado Research Programme
Polyphagous Shothole Borer Research Network
China Eucalypt Research Centre-FABI Tree Protection Programme
Royal Golden Eagle-FABI Tree Health Programme

Tree Health
Biotechnology
Platform

Eucalyptus
and Pine
Pathogen

Interactions

(S Naidoo)

Citrus and
Grapevine
Virology
(G Pietersen)

Forest
Molecular
Genetics
(AA Myburg)

Host Pathogen
Interactions

Molecular
Plant
Physiology
(BJ Vorster)

Seed Science
(TAS Aveling)

Molecular
Plant Pathogen
Interactions
(DK Berger)

Phytobac-
teriology
(TA Coutinho)




Building on a strong integrated research,
training and service focus

Specialist services based on latest
technology & knowledge; non-profit

Teaching

Research to technical Research Basic to applied
professionals in specialist
areas; integrated with
service and research
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The Sirex

woodwasp

specifically targets pine
trees to lay their eggs and
when doing so, deposit a
fungus and a toxin that
weakens the trees

These trees
eventually die

Making an impact in industry
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The use of these
microscopic worms
(nematodes) against

the Sirex.woodwasp

is known as a form of

BIOCONTROL

TRENDING BUSINESS MONEY & MARKETS TECH

BUSINESS

This tiny worm has saved South
African companies more than R400
million

Sarah Wild , Business Insider SA o ) o

A microscopic worm, called a nematode. (Getty Images)

= Scientists are breeding billions of microscopic worms to kill an
invasive wasp in plantations all over the country.

= The Sirex wasp is a serious threat to South Africa’s pine industry

= Originally from Eurasia and North Africa, Sirex noctiliois one of
many invasive species that are finding their way to South Africa



Field extension &

diagnostics

1000s samples/yr

>1000 person days in
field/yr

1%

® Pine

m Eucalyptus
= Wattle

= Soil

m Seed

u Other

Pathology and Entomology samples



Supporting Precision Pest Management

Precision in pest management

High

Low

Unnecessary high Targeted
investment; investment, Risk of
Risk of failure fe’l'ilure reduced
reduced JRe
’
’
4
’
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R
Low investment, Low investment,
Risk of failure Risk of failure
average increased
Low High
Complexity

(Pest populations and environment)

Slippers et al 2020 Southern Forests



The Future Africa Institute
Transdisciplinary Research Leadership for Innovation

-

www.futureafrica.science



Connecting the best minds around the
world, with a particular focus on Africa
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Development of Innovation Africa @UP
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Future Africa, Innovation Africa and future Agriculture and
Forestry Research at UP

Innovation Africa
Business Units

Future Africa
Initiatives

University of Pretoria
Other instruments

African research &

- . Plant Health Lab FABI
training partnerships
International research Depts in Natural and
partnerships Agricultural Sciences
Companies (e.g. Depts in Engineering, Built
Microsoft) 0 0 Environment and IT
Government (e.g. Economic and Management
GTAC) Science
Enterprises @ UP

&

5

PRETORIA

FUTURE Y} m
A.EBJQA%‘f-

INNOVATION
AFRICA

t

Platform to support development of structured partnership with Industries,
NGOs, Universities, and other relevant agencies

......




Translational research in Plant Health

@ Plant health problem £

@ |Idea/hypothesis

_}I m INNOVATION
é Basic/foundational research AFRICA

-

: Plant Health Lab
Innovation/discovery

FABI

ﬁ@ﬁ Tool/technology development

@ Tool/technology testing

Tool/technology deployment




Industry (forestry and agriculture)
Government (local and national)
Broader Society
University of Pretoria
International partners

Research

translation

Specialist
Plant Health Lab B e

Human capital
development

(»m INNOVATION

AFRICA

Diagnostic Clinic
Biocontrol

Plant screening
Insect rearing

Field extension
Chemical standards

» Interns
» BSc mentorship students
» Postgraduate students

UP’s new Higher Education-Industry Partnership Platform.



FABI Mobile

= Dashboard
F R X +
0 A Not Secure | fabi-mobile.appspot.com/#/home - % * oD @ :

# Apps [ Annotation Genome [B3 Papers and tools Google Maps YouTube B News B3 home opular B Lit review tting up Sequen £3 Other Bookmarks
A Annotat P d 1 \ o N 2 Se: S Other B¢

Quentin Santana

4 Registee’ [ # Login |

Hello, Quentin

Welcome to your dashboard

& Submit Samples

& ViewSamples

Our portal gives researchers and industry partners access to high-quality
Information and allows the online submission of samples to the FABI
Diagnostic Clinic.

%  Pests and Pathogens

@ Monitoring Form




Next generation FABI Diagnostic Clinic Database
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Multiparty collaboration

Consolidate over 25 years of diagnostic clinic data

Clean data for data modeling and linking to GIS information

Develop “Pre-diagnosis” tool for all new sample

Training program with emerging farmers



Satellite surveillance & diagnostics

* Multi-spectral image
analysis to detect specific
pests and diseases

* Potential to:

* |dentify outbreaks

* Predict areas with a
high chance of
infestation

* Determine factors
linked to high
infestation

* Moving forward:

* Increase monitoring
and validation of
infestations

* Higher resolution
satellite imagery

* Both will improve
data models
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