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tracrRNA

wals g3 abws 4 DNA w3 55 3 Joe s DNA (5, 555 Jose I & (L)) Ralia RNA Jlasl o i 5 i ol -) S
(Barrangou & van der O0st, 2013) sS axxl o oo 4 by g (sl o3 00 0L 1, CBSY (5508 5

Figure 1- This figure represents the binding of guide RNA to its complement DNA strand and the position
of double strand break induced by two Cas9 nuclease domains. See the text for further information
(Barrangou & van der Oost, 2013).
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Table 1- Successful genetic manipulation of ornamental plants through CRISPR/Cas9 technology.

= £ ged 05 Jasl s, o S O e elS
Reference Material Method Gene Function Targeted Gene Species
Yuetal, Mgy @ Sy s 4 05 JUs E K o F3H Petunia hybrida Vilm.
2020 Protoplast PEG s Altered petal color Madness Midnight
PEG-mediated
protoplast
transfection
Xuetal., s Sy g 4 05 JUsl &K G PhACO1, Petunia hybrida
2020 PhACO2
Protoplast S Petal senescence '
P PEG o5« PhACO3
PEG-mediated
protoplast
transfection
Sunetal, £, xS S GBSt s PiSSK1 Petunia inflata
2018 Leaf Agrobacterium Self-
incompatibility
Subburaj et gy CaMy g 4 05 Il O peDaannT 55 3 guaS PhNR Petunia hybrida
al., 2016 Protoplast PEG &8s & Ol s
PEG-mediated Deficiency in
protoplast nitrate
transfection assimilation
Zhang et al., &£, e S5 5 JI5 s s PhPDS Petunia hybrida
2016 Leaf Agrobacterium Albino phenotype
Tasaki et al., £ e Sk S &K, GST1  Gentiana triflora x
2020 Leaf Agrobacterium  Altered petal color Gentiana scabra
Tasaki et al., &£, e S5 5 $ UK Gt5GT,  Gentiana triflora x
2019 Leaf Agrobacterium  Altered petal color Gt3'GT,  Gentiana scabra
and
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Tong etal.,
2020

Nishihara et
al., 2018

Watanabeh
etal., 2017

Watanabeh
etal., 2018

Shibuya et
al., 2018

Yanetal.,,
2019

Kishi-
Kaboshi et
al., 2017

Kui et al.,
2017

Sarmast,
2019
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e Sty 5
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e Sty 5
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eSSy 5
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Agrobacterium
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e Sty 5
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e Sty 5

Transient
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mediated
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el T sl InDFR
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i o gb LpPDS
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Green fluorescent
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. C4H,
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degradation

Phalaenopsis
equestris

Torenia fournieri

Ipomoea nil

Ipomoea nil
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Lilium longiflorum, L.
pumilum

Chrysanthemum
morifolium

Dendrobium
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Festuca
arundinacea schreb.
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Sy50 55 8 Sl ongr AL 5 T 55 e Slaeabicsl sy FBH JT 55 51 SO 0 Bselt b Lol e amse )l 5
(Watanabe et al., 2017) 55 o s (5,15 5 G oo g S5k

Sl 13, 3L IS o5 (GSTS) 5Ll 5 S 05568 ob b ol sl JUil 5> ;805 s asmd b
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Abstract

Biotechnology is a proper implement for breeding traits such as flower size, color and aroma as well
as improving disease resistance and improvement of flower vase life. With completion of genome
sequencing of many ornamental plants and astonishing progress on site-specific edition, the process of
diversification for ornamental plant breeding will accelerate. Nowadays, due to the ease in
application, low cost, and availability, CRISPR/Cas has overtaken the other genome editing
technologies such as ZFNs, TALENs and meganuclease. CRISPR/Cas is an acquisition immune
system in archaea and some bacteria wherein bacteria in response to introduced genetic materials start
to make small complementary transcript by which intercepts the existing invasive sequence and
inactivates the target DNA with the help of Cas nuclease protein. Broken strands join together by
DNA repair system but the mutated nucleotides lead to inactivity of the target gene. The most
important achievement of this technology in ornamental plants so far is knocking down homeotic
genes involved in plant developmental process and also color change in petunia, torenia, gentian,
orchids, and Japanese morning glory. With further development and optimization of this method, we
will soon see many changes in the breeding of biotic traits resistance.
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