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Maize plants are extremely suited for genetics

¥...and there is a lot of knowledge on genetic variation



Plants grow continuously

¥...and that is what interests our research team, Plant Growth Dynamics



Maize growth processes: yield and
architecture: multigenic traits
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BREEDIT = Breeding + editing

» Most traits (including growth) are multigenic traits: thus variations at
different locations are needed

» Redundancy
» Gene regulatory networks
¥ Linked loci

» Growth as an example for multiplex genome editing



Data driven gene selection of negative growth requlators
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» Generation of populations in
which different alleles of 12
~ locisegregate

i



Over generations, more variation

¥ 12, 24, 36, etc...

» populations of different alleles of 60
loci segregating

G350

Up to 60 gene edits segregating




Expected, unexpected but interesting and undesired
outcome

Increased growth Compact plants Albino plants

» The BREEDIT strategy shows which edits to combine, or which
combinations are detrimental

» but how to identify the underlying edits?



Populations of individuals that are genetically unique

» All plants are phenotyped and genotyped by multiplex amplicon
sequencing
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S Stars in the universe
. 42.391.158.275.215.200.00;.000.000.000 combinations
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Number of people in the world




Phenotype

Train a model on genotype — phenotype data

In silico trai

it design

1.25 + -®- —e——0—O
Leaf area PORTTL oo 4 L e
9" Leaflength g
-e- . -
Leaf width ] e
1.20 | N i s
1’/ ‘“\ L
F - o-o-9
1
1.15 4 ==
(3
I‘/,'
I
;’
1.10 1 ‘
l
I
1y
U
1.05 4 :
P - 4-0-0
1 ’./
‘.” -0-0-O-g
1.00 4 ‘_.-..-*"""—.-—.’
N L B e e R A B B e e S A S BN
U g T UYL LTSS T TT T
EEEELEESEL L ELS L EE LS L LSS
B A m g 00w T N m Mg T Q0 Mm Mo [~ m
¢ v U U v Y Yoy Y oL vV U VU VUV DLW
cC £ £ C C C C g & g £ C c c c c c C
v YV W Y L LY v Y v oY oL e v L UV VUV
B et T e Bt T Tt Tt M e Mt M
R A S A A A
R e T S - S B S =
A A .
2 2 2

\4

Al-based gene selection
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Al-based modeling predicts gene pairs

) Gene pairs that are major
u contributors to leaf size, for
example GRF10-TCP42
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Stabilize mutations for statistical analysis
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Haploid induction to fix the mutations
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Phenotype

Train a model on genotype — phenotype data

In silico trai

it design
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From exploratory to exploitation: Al-guided breeding
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From fundamental research to spin-off

Genes
selection

¥ Strong support from VIB
Innovation&Business and New ——

Venture teams Almodel
¥ Initial round of funding: launch in S,

April 2025
» CEO: Giacomo Bastianelli Traits

»“*Engineering complex traits to %ﬂ. §ﬂ
develop resilient crops”

Phenotyping
& genotyping

— RAINBOW CROPS

Multiplex
genome editing

3

Breeding



Continued developments

¥ Select different nucleases: Casg and Casi2a

» Drive expression of the nucleases by
different promoters

» Target requlatory sequences

y J \
\

L
'
-

—
N

|

\ \
» \
.~/\J{\J.\'I’-.A r

Script /gRNAs

pZmUBI::Cas9

—_—

BdDMC1::Cas9

\

pBdBBM1::Cas9

—

e

— EREEN

high editing
rate/
high
mosaicism
phenotype
diversity

haiid

—— WBEAER

medium
editing rate/

medium
mosaicism

o

g88868
LI

low editing rate
low mosaicism



Genotype Pseudo leaf area 4 (mm®) Relative expression

Continued developments
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— RAINBOW CROPS

engineering

Acknowledgements

Dirk Pieter Christian Arthur Matilde David Wout Stijn Giacomo
Inzé Wytynck  Lorenzo Beauchet Sanches Blasco Vandeputte Seynnaeve Bastianelli

Collaborators:

Tom
Viaene

Thomas Laurens Tom

Jacobs Pauwels Ruttink A | b
ro-In r : y

k‘ ..1_".‘.‘_.’ : European g o CU ato PR N - ) i
el"C Research . Plant growth dynamics group

VIB-UGENT W

Iy
‘ CENTER FOR PLANT e
SYSTEMS BIOLOGY UNIVERSITEI




©
‘ VIB-UGENT

CENTER FOR PLANT —
SYSTEMS BIOLOGY

UNIVERSITEIT
GENT



	Dia 1: Rainbow Crops
	Dia 2
	Dia 3
	Dia 4: Maize growth processes: yield and architecture: multigenic traits
	Dia 5: BREEDIT = Breeding + editing
	Dia 6: Data driven gene selection of negative growth regulators
	Dia 7: BREEDIT = Breeding + edit
	Dia 8: Over generations, more variation
	Dia 9: Expected, unexpected but interesting and undesired outcome
	Dia 10: Populations of individuals that are genetically unique
	Dia 11
	Dia 12
	Dia 13
	Dia 14
	Dia 15
	Dia 16
	Dia 17
	Dia 18
	Dia 19
	Dia 20
	Dia 21
	Dia 22: Acknowledgements 
	Dia 23

