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Abstract: CRISPR/Cas9, emerged as an efficient and powerful gene editing technology, has become the mainstream
genome editing technology. Constructing mutants using CRISPR/Cas9 system is of great significance to the functional
study and breeding application of useful genes. As the basis of the technology, a method for identification of mutation with
efficiency and lower cost is needed. In this report, we studied the factors influencing mutation detected by CEL 1 crude
extracts, such as the amount of protein, enzyme incubation time, PCR buffers. Under the optimized conditions, we can
integrate the mutation detection steps into one-tube reaction. We used this system to examine the mutation types and
frequency of rice stnl mediated by CRISPR/Cas9. We also used this method to identify different mutation types including
homozygous, heterozygous and bi-allelic mutations. The accuracy of this method reached 100% verified by sequencing.
Altogether, our results showed that using CEL I crude extracts was an efficient and low cost method for identification of
CRISPR/Cas9 mediated mutation.
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Table 1 Primers used in this research

Primer name Primer sequence (5'-3’)
stnlCR-Fw ~ GCCGTTCGCTCGCTGCGGCCGTA
stn1CR-Re CCCATACGGCCGCAGCGAGCGAA
deplCR-Fw GCCGATCTTGAAGCAGCTGTACA
deplCR-Re  AAACTGTACAGCTGCTTCAAGAT
stn1-Fw AGAGGGAGACCTGCAGGAGCGAA
stnl-Re CGTTGAGGATGTCAGAGGTGGTGAG
depl-Fw GCCTCTAGTCCCTTTGTATG
depl-Re GAGCAGGAGAAGCAGTCC
U6-Fw GAGCTTGGAGTGGATGGAAT
U6-Re AGCACCGACTCGGTGCCACT
Bsa I
EHA105 stnl
EHA105/CRISPRstnl
1.2.3
Li [ EHA105/
CRISPRstnl 11
To
124 depl stnl
DNA
depl-Fw/depl-Re  stnl-Fwi/stnl-Re PCR
948 bp 491 bp
DNA 1puL 10xPCR 25uL
dNTPs (2 mmol/L) 2.5 uL (20 pmol/L)
1ul (10 umol/L) 1 uL. DNA polymerase
1U 25 uL PCR
94 C 5 min 35
PCR (94 °C 30s 30s
72 °C 1 min) 72°C 10 min stnl
65 C depl 55 C
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Fig. 2 Sequence of dep1-29 mutant and CEL I analysis.
dep1-29 a and depl-29 b showed the target sequences of
bi-alleles mutation of dep1-29.
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Fig. 3 Effects of the amount of CEL I crude extracts
and digestion time on mutation identification.
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Fig. 5 Identification of two types of mutations using CEL I enzyme. (A) Sequences of stnl-1 and stn1-4. (B) Identification
of heterozygous and homozygous mutants using CEL 1 strategy.
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