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Abstract

Introduction: Clustered Regularly Interspaced Short Palindromic Repeats-CRISPR
associated (CRISPR-Cas) system is an adaptive immune system present in the most
of bacteria and archaea. During the recent years, CRISPR-Cas has been introduced
as a genome editing technology with high compatibility to different laboratory
conditions in eukaryotic cell.

Methods: In the present review study, recent advances of this system and key points
with regard to improving its efficiency in research and clinical application will be
covered. In this regard, keywords including CRISPR-Cas, efficiency improvement,
and off target have been analyzed in PubMed and 72 titles were selected and used in
this paper.

Results: CRISPR-Cas system is widely used for studying the function of genomic
loci, development of engineered organisms as animal models and also clinical
research of genetic diseases in stem cells due to the simplicity of its design. In this
regard, improving the performance and precision of this system is necessary for the
accomplishment of the efficient and safe genetic manipulation.

Conclusion: Different approaches have been used for improving the function of
CRISPR-Cas system including optimization of the design, target recognition, binding
and cutting of the target sites.

Article Info

Received: Dec. 18, 2016
Accepted: Dec. 29, 2016

“Corresponding Author:
Azam Rahimpour

Department of Tissue
Engineering and
Regenerative Medicine,
School of Advanced
Technologies in Medicine,
Shahid Beheshti University
of Medical Sciences,
Tehran, Iran

Tel: +9821 2243 9847

Email:
rahimpour@sbmu.ac.ir

Keywords: CRISPR-Cas, DNA repair, double-stranded DNA break

Vancouver referencing:

Bayat H, Naderi F, Mohammadian O, Rahimpour A. The CRISPR-Cas system and Recent Advances in Its Precision

Performance. Journal of Jiroft University of Medical Sciences 2017; 3(1): 23-38.

£



mailto:rahimpour@sbmu.ac.ir
http://journal.jmu.ac.ir/article-1-122-en.html

[ Downloaded from journal .jmu.ac.ir on 2026-06-12 ]

OT 5 Shes &8s 43 ol slacs i, s CRISPR-Cas (s

Sy (S pshe ol Al

las S 5 CRISPR 5 ol (651,55 slaw )T s &
P o 3 3deme $ S S Gl b 0
iy 4 JLasl b 5 ods Ol askad ol 5,8 o 13 oles
traCrRNA 0t b s b aolsl 55 5 0o lgs o 55 55 oS
sd g s ol 4 CaSY Sl 5 o 4o CTRNA L
corlge i p g3 50 Glad ) 93 ol LCASY g o
(055 g Dl 53 358 0 OT Ol Jlab o o o
dﬂy}dﬁ‘aﬁ&@rﬂaQtrachNAjchNijb
L(SORNA)Y 5 i Laly RNA Olge Cow Jool
Sl o axksd 53 ol o Kl GRNA wods &) s
0dins by e 93 glols Cas9 ms, () JSE) (V)
sy JoSKe iy C 4 oS dsb e RUVC 5 HNH
S 5 Elb nl S5 w0 3Y LA dias s By ) JoSe
4 opsmse 5 s 4 eds S5 Julse  ogdle Cas9
wiy 53 CFRNA Jlasl oKl cwsYL alobd, PAM
Sogets I IS gt 53 JIg opl el sl 3 JaSe
555 CRISPR laal,T ;s PAM Jis .45l . NGG
O Ol e 1 13wl p 55 655 2 s 5 axblos
0 250005525 CASY Lo 55 0L jn 6 SL 0555
ok bl gk 53 by Sl s sbdshe
NHED" 1558 =Ml Sslite rand s 53 Lo 5 Ul 55 o0
33 i OT 55 5 035 Wt detes 25, NHEJ HDR'
oS lows Bl 5 Cade sbul &b Sl glady
W e ol 3 Sl 53 ol 5l €3 55 0 eand (INClE)
33 35d o 03l 05 (&5l Jbeb b 5 O gl g0 loul g1

ﬁMMJ&AQTJJKQ\&.S:&MHDR&Gﬁ

7. CRISPR RNA

8. Trans activating crisper RNA
9. Single guide RNA

1. Protospacer adjacent motif

1. Non-homologous end joining
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