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Protea Erica Cancer Bush

Pincushion Rooibos Asparagus
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Genome sizes and numbers of genes?
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E. Coli – 5Mb, 5,000 genes

D. melanogaster– 175Mb, 
17,000 genes

H. sapiens– 3,000Mb, 
20,000 genes



900 Mb, 38,000 genes 2,500 Mb, 39,000 genes

1,300 Mb, 56,000 genes

15,9 Gb, ??? genes
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790 Mb, 57,000 genes 2,500 Mb, 32,000 genes







Conventional breeding

Teosinte was gradually modified into 
modern maize over 10,000 years

http://www.nsf.gov/news/mmg/media/images/corn-
and-teosinte_h1.jpg

(Conko et al. 2016)



A revolution in technologies driving 
solutions and bioeconomies

• Genomics

• Systems Biology

• Genome editing and Synthetic biology



Marker assisted selection



Genome editing for rapid domestication

Li et al., 2018. Nature Biotechnology

Zsögön et al., 2018. Nature Biotechnology



Why is decoding a plant genome important?

• Evolution

• Conservation

• Molecular biology and Ecology

• Domestication

• Synthetic biology



The value and the challenge

• Genomics, systems biology and synthetic biology will play a major role 
in feeding the world and producing new greener products

• Unique plants become even more important resources



Global hotspots of biodiversity

Global distribution of plant scientists

70% of the world’s biodiversity 
can be found in 17 countries



Africa and SA
 Southern  Africa: 10% of the World’s plant species on 0.5% of the Earth’s surface.
 Fynbos: ¼ of Africa’s biodiversity on 2% of its land
 Table Mountain: As many species as the UK



Of the 800 fully sequenced plant 
genomes, none were led by African 

researchers and almost none represent 
endemic African species



King Protea: SA National flower and the first endemic SA and Fynbos 
species to be sequenced and led from the African continent



Biodiversity Biotechnology

Bioeconomy

Our current definition of Bioeconomy is limited and follows 
similar models to extractive thinking
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Bioeconomy Creative economy

Agile Workers

The future of work will rely on traversing multiple economies for 
sustainable and equitable economic development



Relationship with Nature





Bioeconomy Creative economy



Representation of SA biodiversity



Culture and Identity



Protea: “Emblem of the beauty of 

our land and the flowering of our 

potential as a nation in pursuit of 

the African Renaissance.” 





Corporate





Access to knowledge



• Botanical language
• Aimed at scientists
• Book format
• Relatively high cost
• Lack of 
representation 
of indigenous 
knowledge

English



Aesthetics of Biodiversity







Creative Economy





https://bit.ly/3LL4N3w

https://bit.ly/3LL4N3w






Crowley et al., 2021, People and Nature
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Ecocultural justice

• Refers to: Intersection between economic, ecological and cultural justice

• Can be observed in: Intersection of Bioeconomy and Creative Economy

• Ecocultural Injustice can be broadly defined as: 

Exclusion from or exploitation of Nature and Peoples



Corporate Branding Aesthetics of Biodiversity

Creative Economy and Education Access to Knowledge



Depiction of 
Nature

Produced for 
commercial value

+ Contribution to 

Identity

+
Environmental 

Impact

Eco-cultural justice



Identity



• Anchors of identity
• Sources of pride
• Sources of shame
• Sources of conflict and identity crisis
• Anchors for others for exclusion

Abundant representation 
of these identities and 

communities in my 
environment

First Generation 
Immigrant





What have I started doing?





Universities

CSIR

SANBI

Incubators/
Start-up

Corporate 
partnerships 

(Creative 
industry)

Agro-industry

Corporate partnerships 
(Social Responsibility)

ARC

Small holder 
Farmers/coops

Indigenous 
knowledge experts

DSI

DEA

DALRRD

DAC

DTI

DFFE

Government department

Foundations

NPOs

National Entities/Facilities

Academia

For Profit

Donors

Civil society

Communities
Floriculture/
food crops 

Novel 
molecules

Conservation/
Eco-tourism

Pharma

Art, culture 
and Design

NRF

Creative 
industries

SMMEs

Mizrachi, in preparation

DT



Dr. Puleng
Makhoalibe



How might we?

Bioeconomy Creative economy

• Unlock these new economies though the lens of
• Biodiversity

• Sustainability

• Unique SA culture

• Empowering youth and elder wisdom

• Building industries of the Future



Yolanda Methvin

Prof. Nokwanda
Makunga

Isabelle Rorke







My Invitation

• Common gardens and Biobanking

• Accessibility to scholarly resources

• Urban gardening and agriculture

• Bio+Creative economy opportunities

• Coordinate united push for funding and collaboration across SA



Questions to ask ourselves regarding “Justice”

• What gets portrayed?
• Is there a particular aesthetic that is dominant in the environment?
• Who is the target audience/consumer? 
• Who benefits?
• How much does educational content cost? 
• To what extent is it SA and Africa focused?
• What language is it available in?
• Is it produced in SA? Do South Africans benefit and if so is there 

representation of who benefits?
• How much do the creative industries deal with SA biodiversity? Music? 

Fashion? Other media? Games? Podcasts? What else?



Reflecting as art leaders

• What is my role as an art leader in South Africa?

• What could I do in this ecosystem of creativity to restore and create 
eco cultural justice?



Thank you.

Eshchar.Mizrachi@fabi.up.ac.za

Or Google “APSB FABI”

mailto:Eshchar.Mizrachi@fabi.up.ac.za

