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Establishment of a rapid method for synthesis and detection of gRNA

DU Jian-yong, DENG Ran, GAO Hong, YONG Wei-dong

(Institute of Laboratory Animal Science,Chinese Academy of Medical Sciences ( CAMS) & Comparative Medical Center,
Peking Union Medical College ( PUMC) ; Key Laboratory of Human Disease Comparative Medicine, Ministry of Health;
Key Laboratory of Human Disease Animal Models, State Administration of Traditional Chinese Medicine, Beijing 100021, China)

[ Abstract] Objective The purpose of this study was to establish a rapid method for synthesis and detection of
guild RNA (gRNA) which is an essential component in CRISPR/Cas9 knockout technology. Methods  First, the Nkp46
gRNA core fragment was synthesized as amplification template. Second, the forward and reversed primers of the matched
gRNA were designed using the Nkp46 gene as reference sequence. Third, the DNA fragment of Nkp46 gRNA was amplified
by PCR technology using the synthesized gRNA core fragment as template. The gRNA was reversely transcribed in vitro u-
sing amplified DNA fragment as template. The efficiency and specificity of gRNA and its interaction with Cas9 were detec-
ted in vitro. Results The specificity and activity of Nkp46 gRNA were high. The obtained gRNA interacted with Cas9 en-
zyme and successfully cut the target double-stranded DNA at the designed site. Conclusions The method for synthesis and
detection of gRNA established in this study is faster than the original method, and the created gRNA is fully functional.
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Tab.1 The CRISPR target sequences

Number CRISPR target sequences ( 5° -3")
Gy gRNA HERUFHI( 50 -37)
gRNA-1 GGTGAACATCTGGTGTCAGGGGG
gRNA-2 CTCGGTGAACATCTGGTGTCAGG
gRNA-3 CTCTCCCGAAACCCATCATCTGG
gRNA4 TCTCCCGAAACCCATCATCTGGG
gRNA-5 GAGTGTTGGCAGCATACCAGTGG
gRNA-6 AAGTAGGGTCGGTAGGTGCAAGG
gRNA-7 GACCTTTCAACCAATGAATCAGG
gRNA-8 ACCCAGAATCTCATTCGAATTGG
gRNA9 CCAGAGGATCAACACTGAAAAGG
gRNA-10 CTGAAGACTGGCTCAGCAAGAGG
gRNA-11 CAAGAGGAAAGATCATGAAGAGG
gRNA-12 GGCCAACAGATTAACAAATTGGG
gRNA-13 ATTGGGAATGCAGGAGAAGATGG
gRNA-14 ATGGAACTGAAGGCAACTCCTGG

A SCLA/NE NKPA6 JER 11 gRNA Sk
PET 2 %% oRNA 41 .

gRNA1 GGTGAACATCTGGTGTCAGG, gRNA2
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eRNATRST FFHI i 13/ 5k
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TE: 519 3 #44UA: T7 promoter BEHHY gRNA 751  gRNA {577 FIHT 13 AHlHE,

1 RS A

Fig.1 Schematic diagram of the forward primer structure. The designed primer consists of three parts;

T7 promoter, the target sequence (20nt), and 13 bp gRNA conserved sequence
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J
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L3¢5 ¥ gRNAL

A, gRAN #3434 AL : T7promoter gRNA (20nt) #1551 . gRNA 1457 /5751,

RBHFHTT proﬁt;ter FY e SR TR B

B. gRNA DAN Bt & pid# . B

TR ME A, —MERE , L Y ZHEER ., ﬁAﬁHFﬁﬂmﬁﬂFMWﬁWPWMHMMWAMMmﬁ%@m

2 gRNA P95 FAM 58 B FE o 73

Note. A. The structure of gRNA consists of three parts, T7 promoter, the designed sequence of gRNA(20nt) , and the conserved sequence

of gRNA.

B. A schematic illustration of the gRNA DNA template amplification.

Fig.2 A schematic diagram of the gRNA template structure and transcription
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: gRNAtarget §
émNKP%gS—Fl
e

—l Exonl I—l Exon2 I—l Exon3 I—i-l Exond I—l Exon3 I—l Exon6 I—| Exon7 I—
- |

mNKP46gS-R

Cut site
1

1
TCCAAACACGTGCATGTITACACATG --GGTGAACATC TGGTGTCAGC#}GG--GATGGNSMGAGAGTCAA.‘\GCT GGG

4—‘ CTACCTGTTCTCTCAGTTTCGACCC
mMNESESE

m N & E-F
TCCAAACACGTGCATGTTACACATG }—p

]
AGGTTTGTGCACGTACAATGTGTAC - CCACTTGTAGACC ACAGTCC*:C CCTACCTGTTCTCTCAGTTITCGACCC

Iy

i< 804 bp >i 493 bp ——————>4

B bp Marker  BEUIET  MUIE1  E§DIJGE2
2000 N

1000 e
750 ‘ A — e

500 — ——— —

250 - c—

100 - on—

TE:A. /B NKPA6 JERAT 7 A4 F, #5817 Exon3 L, B. M: marker DL2000 (Takara) , B VITT 37/l NKP46 3

R BN BEYIE 1 o0 gRNA JRYR B B Z5 5 BEVIJS 2 4 172 gRNA WRIEREEVIE], RNA JFURIE 119. 3 ng/pl,
B3 PROMEIN B i S I R

Note. A. There are seven exons in the mouse NKP46 gene. The target site is designed on Exon3. B. M: Marker DI2000 ( Takara) .

Pre-digestion indicates the fragment size of mouse NKP46 gene. After-digestion 1 indicates that the result of an original concentration

of digesting for gRNA. After-digested 2 indicates that the result about half of concentration of the gRNA digested diagram. The origi-

nal concentration of gRNA is 119.3 ng /plL.

Fig.3 A schematic diagram of the amplification and detection of fragments cleavage sites in vitro
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