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Hairy Roots?

A 19301960: Sign of plant disease®

A 19701980:Agrobacterium
rhizogenesdentified as cause.

A 1980present: Establishment, :
development and optimization of g2
hairy root cultures for over 100 &
plant species.

(Koppert, 2025)
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Background
Hairy Roots in Nature
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Applications of
Hairy Roots
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Generation of
Hairy Root Cultures

Plant material:

Vitis vinifera cultivars:
A Redglobdfirst reporf)
A Sultana

A Chardonnay

A Merlot (first report

Vitis rootstocks cultivars:

A GravesagVitis berlandierRVitis ripariaP Vitis rupestris)
A Ramsey\(itischampini)

A SO4VitisberlandieriP Vitisriparia) (first reporf

A 143B(Vitis riparia x Vitis viniferéfjrst reporf)

Other plant species:

A RooibogAspalathus linearis)
A Cancer BustSutherlandidrutescens)
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Hairy Root Cultures

Preparation of R. rhizogenes strain A4.
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i q Stellenbosch South African
Generation of O EE" SAGWRI s

Hairy Root Cultures

Infection protocol:
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i ([ Stellenbosch South African
Generation of O EE" SAGWRI s

Hairy Root Cultures

Infection protocol:

/\ /\

20 min immersion 48 hrs cecultivation
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i ([ Stellenbosch South African
Generation of O EE" SAGWRI s

Hairy Root Cultures

R. rhizogenes removal.:

SOS

2x washing idH,0O 30 min immersion in
antibiotic solution
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. (| Stellenbosch South African
Generation of O EE SAGWRI b

Hairy Root Cultures

R. rhizogenes removal.:

/‘\ /‘\
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Generation of
Hairy Root Cultures

(Made onBiorendej
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Establishing Transgenic O s SAGWRI s
Hairy Root Cultures

Q Gene of interest
Incubation @

() » (&

Electrocompetent cell

Binary vector
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Transgenic Hairy
Root Cultures
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Transgenic Hairy w . SPGWRI e
Root Cultures
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. . . . ( Stellenbosch -
Antimicrobial Peptides O EEE SAGWRI s

AFirst line of defence against pathogen infection, more than 3200 reported (Nov 2021)
APotent and synergistic with antibiotics.
A5 to 100 amino acids long, 8 different classes:

Thionins Defensins Staplelike LTPs
peptides
Heveins Knottins Snakin, Cyclotides
4/\ ‘ ) A\
_ )
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Snakins

AOnlyproducedby plants
AAround80- 120aain length
AThree domains N-terminal signal
peptide; Highly variable ¢ YA RRf S
a S O & geyhinal GASAdomain
with 12 conservedcystineresidues

ASome have shown strong/broad
antibacterialand antifungalactivity
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Computational Screening W) s SAGWRI s

: Multiple
Snakin ,
sequences » grapegeﬂOFﬁlCS QOmﬁ » sequence
| WAL Amnpog\aumrgaper eeeeee o) a|ignment
‘ B r <R : =
V. ripariaHR1 v1.0;V. rupestri838 v1.0V.
berlandieri9031 v1.0V. viniferaPN40024 v5
|solation Snakins from:
: - gDNA(GravesacRamsey, SO4, 143B, Primer
Squzrllzcmg « Redglobe Sultana) « desi en
( ) - CDNA(Pinotage) J
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snakin 1.1 PN40024 (+1) - - -
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Computational Screening
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Snakin 6 PMN40024 (+1) - - -
snakin ¥ PMN40024 (+1) - - -
Snakin 8 PN40024 (+1) BTP
Snakin 2 PN40024 (+1) - - -
snakin 5 PMN40024 (+1) - - -
snakin 3 PMN40024 (+1) - - -
snakin 4 PN40024 (+1) - - -

$

MTTHGNE PHECP*
IMTTHGNE TECP-
IMTTHGNE PECP*:
MTTRGNE RECP-*
ERETHGHE PECP-
IEENSECE PECP-
IKENSKCE PECP-
IKENSEcCo PECP-

Snakin 9 PN40024 (+1) BEE
Consensus - - -

A O ———

Conservation

[mg 2= -

WETEEc: PECP-
MXTHGXK PKCPX

anlanaiil
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Snakin Expression

7
6
5
4
3
2
1

2 I
VviSnakin13

VviSnakin3
VviSnakin2

VviSnakin5

VviSnakin7

Seedling

Seedling

Bud - Winter Dormant
Flower - Well Developed
Flower - Young

Carpel

Leaf - Young

Tendril - Well Developed
Tendril - Young

Stem - Young

Bud - Bud Burst Later Stage
Bud - Bud Swelling Stage
Bud - Bud Burst Initial Stage
Bud - Latent Bud
Pericarp - Veraison
Flesh - Veraison

Petals

Seed - Fruit Set
Pericarp - Post Fruit Set
Flesh — Post Fruit Set
Skin - Post Fruit Set
Pericarp - Fruit Set
Flower - Flowering
Flower - Start of Flowering
Pollen

Stamen

Tendril - Fruit Set

Root

Rachis - Post Fruit Set
Rachis - Fruit Set

Leaf - Senescent

Leaf - Fruit Set

Skin - Mid Ripening
Skin - Veraison

Skin - Ripening
Pericarp - PHWI
Pericarp - Ripening
Pericarp - Mid Ripening
Seed - Mid Ripening
Seed - Veraison

Rachis - Ripening
Rachis - Mid Ripening
Flesh - Mid Ripening
Rachis - Veraison
Pericarp - PHWII

Flesh - Ripening

Skin - PHWIII

Flesh - PHWIII

Pericarp - PHWIII

Flesh - PHWII

Flesh - PHWI

Skin - PHWII

Skin - PHWI

Stem - Mature (Woody)
Seed - Post Fruit Set
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Snakin Expression

(RB T-DNA repeat) (CAP binding site)

pART27::VviSnakin1l
15,467 bp

LB T-DNA repeat
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Indirect AMP Bioassays

Crude peptide

extracts

1

Disc diffusion assays
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Purified Snakins
from HRCs

"4

Micro-spectrophotometry

«OO0000000000
000000000000
cQO0000000000
Q00000000000
000000000000
OO00000000000
sOQO0000000000

«OO0000000000

Gram Positive
Listeria monocytogenes
Staphylococcus aureus

Staphylococcus epidermidis
Bacillus subtilis

Gram Negative
Escherichia coli
Klebsiella pneumoniae

Fungi

Botrytis cinerea

(Made onBiorendej



. - ( Stellenbosch S AGWRI South African
Direct AMP Bloassays & Shis aSabeandine
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