[ Downloaded from flowerjournal.ir on 2025-08-17 ]

[ DOR: 20.1001.1.26765993.1400.6.1.1.9]

[ DOI: 10.52547/flowerjournal.6.1.37 ]

FATV ()8 (1 Fr0) s olalS 5 IS

S dllie
W=t oWl s JI DOI: 10.52547/flowerjournal.6.1.37
BLdS O 5 b b 5 (530918 p ke o821 (LS Sl g a2l G L 5 UL psle 05 5
Ed mkhsarmast@gau.ac.ir
VEe /O ey '@)U RACRVAR '@)LY RCVAVAR GRS v '@)L}'
oS

Sp 5 oo 4 Cwslie oomes S e 5 KOs o3Il WSl sla S ool Gl ol Ol Sosldias
53 sdal Cesay St s iy 5 25 OWLS Sl ok p85 Sb IS JooSS bl a3 OLS LlnlS e
A el g el 3 OS5 (b @315 sln Y SSULS sl gy 3 3 ol oKl il
S 3 S 655 Olal s 5 ol ause el o o Sata Gl s 4 CaS e S (555l 035 0
03305 08 5 WSS S (55 oS bt gla Shas (g5, C2K01 US 5 abex Sl o83 il s slags,sbs
S5 esle 3555 a4 ey 53 45 ol Las SL S ST 53 AT sl s 250 Sl 52 Cas ey S
S SeS w5 85 ) ol o JI5 (JoSe S S glaclis, Crle Lt 0500 4 oxles 0 s
Jlb e b adaly 53 0556 2y OLS 3 655l onl 3y5kms o tege S oo b e |, s DNA (Cas (g3lS ¢
Ao 5 4SS ole S 8 s 5 bl SIS il 55T Ol oS e 5 (Sm5 Sl 53 LIS Sl05 0350
G Cwslie gla Shs ool 53 ol Sla S S aals (gass 4 i ool e sl 5 Sk Lol 03
st ot 55 () s Sla s
Lealy RNA e ol 516lakols | sloes i 5o LSO o 3 (ol st g ddS glas3ly
PPN VP

JLs @ aien OL e 5 Cl ool ol s a1y Oler 5 2L OV e A58 51 age e ety
G35 SIS sla s abex Sl 1S o S S0 5 e Al s LS 0SS 5 L glags,
OLlS 5 8 L slapd, a5 5 (ool 3 sl g 2310 2525 L &S el o3 (3% VA 05 51 s OLalS
S35 sy ol 3 (SO 53 s Ll 5l Sa JEnl Casgdee 5 S50 dex Sl ulee (25
Iy SdIS™ (osl5g Else Ol F ool A= Bt ans e 53 05 JEsl O g8 5l eslazad ((Vainstein, 2002) s,ls 5 4>

=) ol g JF


http://dx.doi.org/10.52547/flowerjournal.6.1.37
https://dor.isc.ac/dor/20.1001.1.26765993.1400.6.1.1.9
https://flowerjournal.ir/article-1-182-en.html

[ Downloaded from flowerjournal.ir on 2025-08-17 ]

[ DOR: 20.1001.1.26765993.1400.6.1.1.9]

[ DOI: 10.52547/flowerjournal.6.1.37 ]

FASYV:(V)F ((VFen) s olalS 5 IS

S $as oS b and sl Shee (g5, St S0 US55 aSle 053 il s cile slaggisld i il
ol s s g e 0535 53 W05 diadda (355 5 el 3 g s BB Sl iy e S 5 TlaslS K
Ll S8 ol s IS sla Sy olie 5 2 OLLS 3 iy mess SSUSS sbml 4 Ll e & ol o
oS bl ST Ole oo glaad o cais 51y (Xu el al., 2019; Hahne et al., 2019; Hilscher et al., 2016)
50 Aol gls JI 5 55 &.ﬂ\wsg)u};,;m- Laalyl 53 5 a8 v Jlo s G ) T el
8 4 b ol s IS rlen (slap 55 S DNA 0555 (A g me Ol SIlalols o Ly o) alie sla 15
Bolotin et al., 2005; Mojica ) i &u 55 iy 3l i ol G DNA s blis 3 ool s S5 €8S ey S
S5 5 |y adsl Slldol &8 plada Dl g la g g aS sls Gl e o3 e (et al., 2005; Pourcel et al., 2005
ol Sl ol et S dalps ) pled S S o3l 1 wlie s S LI Alols @ peme a0l e Ll
S5 ol 53 Sloies ) 45 Sl Gl JB ol g S Sl S e S L] S Wy 0088
s R .(Mojica et al., 2005; Pourcel et al., 2005) 4uS o bl b La> S5l K by o=l
53 Tlass o ps 03 S YT Jle a3 ,5,8 YT 5 Yy sladle s (S35 oo Lyl Olge @
ooy Lals mpE 1 glaady 53 DNA cusls 53 850 Vawls 55 5 Cas9 S IS 55le Lo allS s S 7 oS
S5 oimss os,S daole id . sls LS 1) s oy 5ls 55 07 03 2 3 el S5 e 50
Tb CasY s S (o5l SaS w1y Jrae 5 Sl al 3 05 Jee Sl o lale (ol el 55 8K
ixe Nature Biotechnology aews 53 Y0¥ e ST 53 olS 55 s S (558 3 5,8 b adaly 55 5,158 sl sl
S s JAL\; slad S s, J.<:.1L,\A RNA 31 eslaxal b s S (5,5l gjii; B 5 05 SV da sle dw s LS
oplr S xie bV a8 Bl W 5 Lags i Wb vy Jle s (Sarmast & Janati, 2019) 13 gei Sl
Sled a0l disged 8L o CBS s S s SWS @ p g5 by sas wl e asn b w ) el s
by oy OLLS iogmwes ol G55 @ sy e Ghlns b 5o e S aten dhus 4 S AL glak S
s Ahn 5 (vo7)) 0L 5 Giovannini g, e slbadlie ke i .ol ol fars Y7 Ju. sl Cas s S
Aole b aa>de | (Yer) O

Cas jms 5 b (K8

el g e ade 5 a8 5 LSST 55 el s G (€S L oy S a4y els o s ) CBS e S
S B g, Ll T 5 1 & 6“(":"‘"?“” (s s ol pole il edd plulis Cas s S (e £ aw )l

5D Cas9 sy S w3l W T g5 g o5 Il 3 i3l o Jlad S oSS G LS5 (51 Cas 0113

Transcription activator-like effector nucleases (TALENS) -v Zinc-finger nucleases (ZFNs) -\

Clusters of regularly interspaced short palindromic repeats (CRISPR) ¥ Meganucleases -v

Green fluorescent protein (GFP) -A Domain -v Jennifer Doudna -# Protospacers -o

CRISPR-associated (Cas) proteins -1 Emmanuelle Charpentier- - Feng Zhang -4
YA

=) oWlef g JI


http://dx.doi.org/10.52547/flowerjournal.6.1.37
https://dor.isc.ac/dor/20.1001.1.26765993.1400.6.1.1.9
https://flowerjournal.ir/article-1-182-en.html

[ Downloaded from flowerjournal.ir on 2025-08-17 ]

[ DOR: 20.1001.1.26765993.1400.6.1.1.9]

[ DOI: 10.52547/flowerjournal.6.1.37 ]

FASYV:(V)F ((VFen) s olalS 5 IS

b s o8 G 4 el Slaszse S0 5 e eslinnd LB Sl a5 il e (ol 435055 1YY 0T 5
55 UK 0553w (sl SILlalold) KI5 gz g p 35 51 obyS Soladad 038 3505 b Ol jee 4l (Oljs 4l 4 doesdly
ol 5l s S 55 o) Tracer sLRNA wilsl 55 .des Feb i Sl JIp S Olge 4 s e S
e 33 S o sy O Aol — 1SS w5l 4§l pre-crRNA Lok gl I 5 (Wjls [l 3 s S
33 GLRNA 1 ol 51 e Sy e Jate gland; s RNA G sl sl s CIRNA sla JIg 51 S a4 tracrRNA
CrRNAS Colg 55 5ol ods 503 CAS b o o axst bl LS 6 G 5 RNAase N LS il G abow s 4 (glacs,
33 DNA o, Sa) Glp 1y sufspilS g, WSS & Cas9 55y, 5 tracr RNA L CrRNA 555 o Wy gp
4 Cas9 w3l Jlail sl "adsl Sl slme i ge 45 Sl 0dd asiie das o S5 O 3 se sl
L elS b w0 as sda Iy o= (NGG JI) adsl Slilhols slms isse 355 &om 55 Canl (555,45 DNA
.(Doudna & Charpantier, 2014) s, Jalgs glulbis LB Cas9 abws 4 oyl 1) Oas ci ULy Leal, RNA
DL gy 4 Ba slexdy 53 DNA I o3 5 Laal, RNA L el 55 €as9 (o5 5l o g Jliw S 5l L
205 sl e a fate sl Ci L DNA - jlsbe §g5s 50 asl SIlalol sl iSse IS a5 das e
DNA &5 OIS 05,5 JoSe b azdy g5, NGG JI5 L Cas9 LS5 S asls Coaws 3 o)l slacisse
solme idge Jlg S S SIS L Gus DNA and; G ojled Camd e 3 zalgnsind Jlail ol iSes
ail OF 4 Mool 4 o ok e s baady (S3loldr 4 e ol 4 65 Wl JiSan 653 adsl Sllalol
LU Ol 4 das o 0L a s s o 6 sl SIlakols 5 glms i ge ab sVl dbolidl o5 a0 S 7T
NGG _jlulis o3 I DNA 00 Codpuly 355 g0 il adsl SlGlakols | glms Ciadge oy @ lhnl 3 1 adl>
0351 ad sl SILlalols 51555 (Slnl Conm & OAS SL ol 5 35 g0 LT Al st (68 IS 4 e oS 350 g
Sarmast, ) s> .+ =, RNA ; DNA S JoSi5 5DNA (555 53 555 oS JI5 a4 Laly RNA aas Olojan
RNA (u520S 5 Yr Iy LoSe oS SIDNA aei; HNH wals 5l eslizal L Cas9 (855 1 ¢ o 55 (2019
() S8 885 0 1 (NGG s YU) Jilie DNA a2y o 531 ol RUVCHIiKE auals 5 23 15 ol (CFRNA) Lizal,
53 Ol sl a5 @ e (NGG) sl S1blalols | slme Cid e ns YU 5L S a3 15540555 335 i 5
338 o el oligs asl oS eile s @y 5o o ConSs b anlsl s a8 555 e 0l oy, DNA
Al dale 05 Od Jb e w sl gl b laag s S s Ll (Barrangou & van der Oost, 2013)
U3 RNA POl LI 55055 5D ool Loal, RNA 5 035 3505 @ 315 s oSlislasl s bagte ol Sl eslizal o35
slasllely) Casd 03 sils Jolm a4 (35 s o3lizal OF 0Ly Sl g b oS ¢ sl 20 a0 slaai S UB

s bagled O3 Cas9 03 Ol sl p Wlse oIS IS Sse s Sl 5 e sty 5 003 e S

R-loop -¥ Protospacer adjacent motif (PAM) -

Y4

=) oWlef g JI


http://dx.doi.org/10.52547/flowerjournal.6.1.37
https://dor.isc.ac/dor/20.1001.1.26765993.1400.6.1.1.9
https://flowerjournal.ir/article-1-182-en.html

[ Downloaded from flowerjournal.ir on 2025-08-17 ]

[ DOR: 20.1001.1.26765993.1400.6.1.1.9]

[ DOI: 10.52547/flowerjournal.6.1.37 ]

FASYV:(V)F ((VFen) s olalS 5 IS

53 PAMINGG 4L hls sl (o 4l &S Sl ol ot cpl s gdomn L5 5 550 (LS Joe LIS Lagglad s

(Ma et al, 2016) v\.\:JLJ ol f‘j‘b LSL““A‘J RNA iy (GO

Genomic DNA / \ PAM
SRAR R3S Cas9 Nuclease i

AR ARRRRRRRRANERRAE
S._Illl'.lllll |

|
|

ILLNEL
LILLany

3-
5-

FTTTTEE TREERTErEEEnd
14

3:

tracrRNA

u!;,; drnijNA 4:..2,;: A}jJ’u}DNA S :?MJ'\,SM(L&AU)J,{Q‘M RNA JLAJ‘ e‘,:é,l}\a.? L.J'l|_\ JS.::
(Barrangou & van der O0st, 2013) usS axrl o oo 4 ik g5 (sl - Mas 0 0L 1, CASI (58
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(Barrangou & van der Oost, 2013).
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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.

Keywords: Anthocyanin, Cas9 enzymes, Guide RNA, PAM.
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