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Å1930-1960: Sign of plant disease.

Å1970-1980: Agrobacterium 
rhizogenes identified as cause.

Å1980-present: Establishment, 
development and optimization of 
hairy root cultures for over 100 
plant species.

Hairy Roots?

Background
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(Grotek, 2020)

(Koppert, 2025)
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ÅR. rhizogenes infects plant via 
the integration of T-DNA into 
plant genome.

Årol genes modulate cell 
differentiation and plant 
growth ς leads to formation of 
hairy roots at wounded site.

ÅHairy roots produce high 
volume of opines ς 
catabolized by Rhizobium

Hairy Roots in Nature

Background
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Ri-plasmid
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Applications of 
Hairy Roots
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Generation of
Hairy Root Cultures

Vitis  vinifera cultivars : 
Å Redglobe (first report)
Å Sultana
Å Chardonnay
Å Merlot (first report)

Vitis  rootstocks cultivars: 
Å Gravesac (Vitis berlandieri Ҏ Vitis riparia Ҏ Vitis rupestris)
Å Ramsey (Vitis champinii)

Å SO4 (Vitis berlandieri Ҏ Vitis riparia) (first report)
Å 143B (Vitis riparia x Vitis vinifera) (first report)

Other plant species: 
Å Rooibos (Aspalathus linearis)
Å Cancer Bush (Sutherlandia frutescens)

Plant material:
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Generation of
Hairy Root Cultures

Preparation of R. rhizogenes strain A4:

(Made on Biorender)5
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Generation of
Hairy Root Cultures

Infection protocol:

(Made on Biorender)6
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Generation of
Hairy Root Cultures

Infection protocol:

(Made on Biorender)

48 hrs co-cultivation20 min immersion

7



AgriSciences | EyeNzululwazi ngeZolimo | AgriWetenskappe

Generation of
Hairy Root Cultures

R. rhizogenes removal:

(Made on Biorender)

2x washing in dH2O 30 min immersion in 
antibiotic solution

8
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Generation of
Hairy Root Cultures

R. rhizogenes removal:

(Made on Biorender)9
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Generation of 
Hairy Root Cultures

(Made on Biorender)
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Establishing Transgenic
Hairy Root Cultures
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2.2 kV

(Thermo Fischer Scientific)

HR expressing GOI

Electrocompetent cell

Incubation
Electric shock

2.2 kV Recovery

Infection

Gene of interest

Binary vector

LB

RB
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Transgenic Hairy 
Root Cultures
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Transgenic Hairy 
Root Cultures
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!ƴŘΧΚ
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Antimicrobial Peptides

ÅFirst line of defence against pathogen infection, more than 3200 reported (Nov 2021).

ÅPotent and synergistic with antibiotics.

Å5 to 100 amino acids long, 8 different classes:

(Lima et al, 2022)

Thionins Defensins

Heveins Knottins

Staple-like 
peptides

LTPs

Snakins Cyclotides
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Snakins

16

ÅOnly produced by plants

ÅAround 80 - 120 aa in length

ÅThree domains: N-terminal signal 

peptide; Highly variable άƳƛŘŘƭŜ 

ǎŜŎǘƛƻƴέ; C- terminal GASA domain 

with 12 conserved cystine residues.

ÅSome have shown strong/broad 

antibacterial and antifungal activity
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Computational Screening
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Snakin 
sequences

V. riparia HP-1 v1.0; V. rupestris B38 v1.0; V. 
berlandieri 9031 v1.0; V. vinifera PN40024 v5

Multiple 
sequence 
alignment

Primer 
design

Isolation Snakins from:
- gDNA (Gravesac, Ramsey, SO4, 143B, 

Redglobe, Sultana) 

- cDNA (Pinotage)

Sequencing 
(CAF)
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Computational Screening
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Snakin Expression
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VviSnakin1

VviSnakin2

VviSnakin3

VviSnakin4

VviSnakin5

VviSnakin6

VviSnakin7

VviSnakin8

VviSnakin10

VviSnakin11

VviSnakin12

VviSnakin13

VviSnakin9
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Snakin Expression
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VviSnakin5 VviSnakin9 SN2 (potato)
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Indirect AMP Bioassays

Disc diffusion assays Micro-spectrophotometry

Crude peptide 
extracts

(Made on Biorender)21

Purified Snakins 
from HRCs

Gram Positive
Listeria monocytogenes
Staphylococcus aureus

Staphylococcus epidermidis
Bacillus subtilis

Gram Negative
Escherichia coli

Klebsiella pneumoniae

Fungi
Botrytis cinerea
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Direct AMP Bioassays
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