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One Health and One Food
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Health

The health of people is connected to the
health of animals and the environment

CONNECTING HUMAN, ANIMAL, AND ENVIRONMENTAL HEALTH

The ONEFOOD

Climate
Biodiversity

Food supply

Saved meals

Saved species

Saved resources




Next Generation “One Health” Approach

0 Aim: To integrate One Health approach to address societal health challenges and
reduce the burden of disease.

U Focus: To develop local technologies in Diagnostics and Vaccines targeting Human,
Animal and Zoonotic diseases relevant to South Africa and continent.

O Impacts:

4 Improved human and animal health via better food production systems and

reduced burden of disease.
4 Grow the aquaculture sector (Blue economy) — socio-economic impacts

U Improved biosafety and biosecurity

gatlonal Development Plan- Goal Promoting health- a long and healthy life for all
Support and strengthen the country’s local research,
development and innovation capabilities

Health innovations for communicable diseases (HIV, TB,
sepsis) and non-communicable diseases (cancer diabetes,
cardiovascular diseases) and Digital health

Health technologies to prevent and treat ill-health and

advance well-being for those who are marginalized

Bioeconomy Strategy

National Health Strategic Plan

DSI Decadal Plan

Sustainable Development Goals Good health and well-being

Africa Agenda 2063 Healthy and well-nourished citizens
National Digital Health Strategy Digitization of health technologies
Aquatic animal health and
welfare management Plan
Veterinary Strategy

Improve technical and diagnostic capabilities

Improve diagnostics and vaccines capabilities
Molecular diagnostics technologies to Improve food safety

Biosecurity hub ey

Prevention

Product or solution required for each step of the health value chain

Vaccines

* Develop Vaccines
for Veterinary and
Zoonotic Diseases

* Plant-based
vaccines

« mRNA Vaccines

and diagnostics

* Integrated Devices,
diagnostics and
intelligent devices

* Mobile health care

* Point of care (POC)

diagnostics

Treatment
| .
% =
. 1
Medical devices Veterinary
medicine

» Biotherapeutics

» Custom Genomics

« Disease specific
treatments

ENVIRONMENTAL
HEALTH




Blue economy

Blue Economy

Increased fish stocks
and improved fisheries

N
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Better jobs for people it
living along the coast

New ocean sectors
(eg. Offshore wind enerqy)

Cleaner and more
attractive coasts and
0ceans

Oceans are a primary
source of income

3-5%

OF GLOBAL GDP

'/
4 Ocean-based jobs are 0/ between
expected to increase O 20104nD 2030

10-12%

OF WORLD POPULATION

Fisheries & Aquaculture \ls
assure livelihoods of '
-

900/ OF EXCESS HEAT HAS
O been stored in the ocean
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WORLD CAPTURE FISHERIES AND AQUACULTURE PRODUCTION WORLD CAPTURE FISHERIES AND AQUACULTURE PRODUCTION, 1980-2030
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Aquaculture — Tilapia Industry

Current estimates of the global value of Tilapia aquaculture production range between
$7.9 billion to $12.8 billion per annum.

Global tilapia production (million tonnes)

Global Tilapia Market |

Market Breakup By Product

Million tons
o o

W Aguaculture

B Capture

frozen fillets whole fish fresh fillets Others

Frozen fillets represent the most preferred product.

i INCREMENTAL
Market Breakup By Speues Market growth will ACCELERATE GROWTHM The year-over-year growth
fabout rate for 2020 is estimated at
A5.11%

The market is FRAGMENTED 43% One of the KEY DRIVERS

of the growth will  forthis market wil be
originate from  GeoWING DEMAND FOR
Nile tilapia represent the most preferred product. imgrc Bae: EQHE g : FRPCEREL SEATODD oo

at a CAGR of about 6% $ 1.94 bn

Nile tilapia
I Tilapias Nei
B Biue Nile tilapia
B Mozambique tilapia
B Others

2024

with several players occupying the

market share



Aquaculture Diseases — TiLV and ISKNV

anterior kidney

’ )
Aquaculture Diseases —_

&
29,
— Freshwater production hampered by need for rapid diagnostics

— No testing possible for certain pathogens in Africa at all ® sy - e R
— Tilapia Lake Virus (TiLV) - >85% Mortality PO v —
— Infectious Spleen and Kidney Necrosis Virus (ISKNV) - 50-80% mortality '

Infected eggs
* gonads and frys

. ) .\\ /
N\ . y Vertical and horizontal
‘ oyl ~ SRy transmission
e liver S
spleen

Impacts of TiLV and ISKNV

— Economic losses of ~$100 million (Egypt) = production losses of 98 000
metric tons.

— in sub-Saharan Africa (SSA) TiLV outbreaks may affect ~6 Million jobs
directly and 18 million livelihoods indirectly.

— In SSA countries, >400 million lives may be affected by food insecurity with
losses of ~US$ 3billion per year due to TiLV.

Challenge

— No commercially available molecular diagnostic assays for TiLV and ISKNV

Solution
— CSIR diagnostics for TiLV and ISKNV
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TILV and ISKNV Molecular Diagnostic Assay Development ‘)

Tilapia Lake Virus (TiLV)
— 1 x SYBR Green Real-Time PCR assay developed

— 1 x Tagman Real-Time PCR assay developed

— RT-PCR assays target unique region of TiLV genome
— Analytical sensitivity for both assays range from 1 to 10 copies

per reaction
— TRL6

Infectious Spleen and Kidney Necrosis Virus (ISKNV)

— 3 x conventional PCR assays developed
— 1 x nested PCR assay developed

— Conventional assays have a detection limit of 10 copies of ISKNV
— Nested PCR assay 100-1000 fold more sensitive than

conventional PCR
— TRLG6
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CSIR Aquaculture Molecular Diagnostics Program

Phase | (2020-2023)

— Develop conventional molecular diagnostic assays (PCR and gPCR) for TiLV
and ISKNV (COMPLETE)

— Develop prototype diagnostic kits for TiLV and ISKNV (COMPLETE) PN o tics tools for e T e
—  Field testing of prototype diagnostic kits (COMPLETE — Ghana 2022) iR st L il

— Capacity building and training (Ongoing)

— Expanded field trials (Egypt, Brazil, India, Ghana, Malawi)

— Licensing and Commercialisation of conventional molecular diagnostic kits (2023)

Phase Il (2022-2025)

— Develop isothermal molecular diagnostic assays (LAMP and/or RPA) for LOC
POC Mol Dx platform

— Develop prototype LOC POC Aquaculture Mol Dx cartridges

— Enable pond-side preliminary diagnostics of ISKNV & TiLV (lab confirmation still
necessary)

— Field testing of prototype (2023/24)
— Commercialisation of LOC POC diagnostics platform (2025/26)

Diagnostics is central to One Health CDL

EACH YEAR AROUND THE WORLD, .
Phase Il (2023 onward) g —— (’9
—  Establish WOAH reference laboratory for Aquaculture Disease Diagnostics for O o2.7 mituonoems. QP

Africa at CSIR — freedom from disease will enable broader market access | == O mrme (D =T



Summary

2307

« Blue economy and aquaculture industry are important avenues for growth, revenue and other socio-economic
impacts

« Aquaculture industry is growing but infectious diseases are a major challenge
 Freedom from disease, biosafety and biosecurity are important factors for growth of local aquaculture industry

 CSIR has developed novel diagnostics technologies for 2 important viruses (TiLV and ISKNV) which pose
significant socio-economic threats to Tilapia aquaculture

« Availability of these technologies will enable:
— Better disease diagnostics and surveillance
— Reduced burden of disease
— Improved access to lucrative export markets by demonstration of freedom of disease
— Improve biosafety and biosecurity — SA now has tools to monitor aquaculture industry and screen for TiLV & ISKNV from

imported products (e.g. fry, fish stocks etc.) i
) CSIR
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