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Development of a CRISPR-Cas9 Large DNA Fragment 
Targeting Strategy for Plant Genome Understanding
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Genome exploration is one of the strategic approaches of choice to better understand how plants resist, adapt and evolve. However, despite the
sequencing of long reads with Third Generation Sequencing technologies, the study of numerous plant genomes remains challenging due to their
complexity in terms of size, polyploidy or high percentage of repetitive elements. Moreover, in many cases, only a specific region is of interest. In these
cases, the cloning of long DNA fragments is a challenge and whole genome sequencing results in higher costs and a huge amount of data to analyze. New
strategies for targeting large regions of interest are really needed.

Here, we report a new sequence capture approach for large DNA fragments. Our protocol is based on the CATCH method (Cas9-Assisted Targeting of
CHromosomal segments) previously described by Jiang et al., 2015 and Jiang and Zhu, 2016. This method is based on the endonuclease function of the
CRISPR/Cas9 system to cut a region of interest in genomic DNA. We used this technique to capture and to sequence a 200 kbp genomic region of interest
from the Medicago truncatula genome.

@CNRGV

Nucleus isolation
HMW DNA 
extraction

Cas9 digestion
Fragment 
isolation

Quality Control Sequencing

Agarose plug 
preparation

In-gel DNA 
extraction

RNA-guided 
Cas9 digestion

Fresh 
leaves

Nucleus 
isolation

Long reads 
sequençing

 Genome size

General Workflow

The CRISPR-Cas9 System To Target A Genomic Region Of InterestComplexity Of Plant Genomes

Sequencing Analysis of A 200 kbp Genomic Region

With the CATCH technique, we are able to
isolate a 200 kbp region of interest from the M.
truncatula genome. With an appropriate
sequencing technology, we obtained an adequate
coverage, a high sequencing depth and an
enrichment factor of 68 fold for the entire region
of interest. The assembling step is in progress.

Region of interest

 Polyploïdy Repeat elements 

Pulsed Field Gel 
Electrophoresis

FEMTO Pulse TM

Human       M.truncatula Tomato           Maize           Sunflower        Barley              Rye               Wheat

C
o

ve
ra

ge

Mtr v5 nucleotid position

3500

3000

2500

2000

1500

1000

500

0

Sequencing statistics

Total number of reads 158 801 802

Mapped reads to Mtr v5 genome (%) 96.3

Mapped reads to the 200 kbp target (%) 1.2

Mean depth 2 983

Enrichment factor 68 fold

Medicago truncatula:

• Small genome 450 Mbp
• Reference sequence
• BAC libraries (CNRGV) 

Alignment of the reads on the M. truncatula
chromosome 5 sequence

200 kbp

We are currently testing this method on the

sunflower which is an important crop specie. We
aaaaaaaaatarget a 120 kbp region rich in repeat
aaaaaaaaaelements. This region is known to be
aaaaaaaaaainvolved in the resistance to a parasitic
aaaaaaaaaaplant. We have already isolated and
aaaaaaaaaasequenced the region of interest.
aaaaaaaaaaMapping and assembling steps are in
aaaaaaaaaaprogress.


