(PBHZBARE) 2019429555210 T o
CHINA ONCOLOGY 2019 Vol.29 No.2 K F AT A RS 111

A

CRISPR-Cas9affENotch1 XTCNE2 M p 1 zE K% 4R
ST E R Y =2

EFE, B8 F EER
S BRI R R Be o TRt B EORSE RIER B S &, B 200032

[(HE] HE5HM: NotchfF 5K SBE SWIE I RA . RIELFERME TARMAREREAFEEEH, &
FERE T 75 4k LA Notehi #% e 8 B2 PR D) R S8 4x 38 2k o AT 9T 15 75 I Fl CRISPR-Cas 92 R 4 8 45 A 4 i Noreh 1 1 BRI i B
[ICNE2 S M A &R, FEM S Notch 1 R X CNE2 4N I B 5 . SR S BUBPE e . a3k SRR IR BN YL (Western
blot) il A £ R 40 RCNE2 B B2 1E 34 b R 40 lINP69 i Notch1 ik /K5 FIFHsgRNATELR it TH, %F % Notchl ¥t
sgRNA; F|FHPX459 5 ki #48 FrsgRNAK #i B 4 4 PX459-Notch1-sgRNA ;4 J50 ki 5k 5] 7% Y CNE2 4 i, 203 254 i ik
ARG FE . Western bloth il . 492 3% 56 e (5,56 1iF 15 3 Notch 1 B BRI CNE2 & M 41 i 2 . SR A4 i 308 %) & (Cell
Counting Kit-8, CCK-8) il 732, wu &Y B SL ik il Notch 1R fR 20 (Notch-KO) 5 RFL YL A L (Parental) | 4% 4
PXA597ZE FAM KRR IR (Ctel) 3G 58 7% 1 T S Uk, It — 20 SR R Q4 B A R O 2 b o) . 5 3R
ENP694HuAE tL, CNE240 A Notch1 2% /K F#i s Western bloth il %% 58 Yo YL B IE Noteh 1 31 DR 4l 58 45 5% »
Notch | 5 [H i b 7T 3 40 i 38 583 7 (P<0.05) 5 Notch1-KOZLf{ID,. D MISF2{E %) 51 91.160. 1.881410.630 Gy, &+
Parental (1.176. 2.533#10.824 Gy, P<0.001) FICtrlH (1.182. 2.516410.819 Gy, P<0.001) ; Notchl-KOH il 4 L 51
[ (1.13£0.01) %] %Parental [ (3.81x0.03) %] . Ctrl [ (3.70£0.03) %] W& FF% (P<0.001) . %5if: i&/HCRISPR-
CasOF AR P LR CNE2 40 g o i) Notch 1 3£ (K, Notch1 5 KR bk 5 ELCNE2 41 O S GE B8 7 N 5 Fm S UG m . 0 4
it B A8 B AEG

[£4837 ] Notchl1FE[H; CRISPR-Cas9; ELIJE, 55T HURME

DOI: 10.19401/j.cnki.1007-3639.2019.02.003

FE4SHES: R739.62 XEMFERS: A XEHS: 1007-3639(2019)02-0111-08

Effects of Notchl knockout by CRISPR-Cas9 on the proliferation and radiosensitivity of CNE2 cell line WANG
Yujie, LU Tao, WANG Xiaoshen ( Department of Radiation Oncology, Fudan University Shanghai Cancer Center;
Department of Oncology, Shanghai Medical College, Fudan University, Shanghai 200032, China )
Correspondence to: WANG Xiaoshen E-mail: ruijin702@163.com

[ Abstract] Background and purpose: Notch signaling pathway plays a critical role in the development of nasopharyngeal

carcinoma (NPC) and self-renewal of cancer stem cells (CSC). Complete loss of biological functions of specific gene is difficult to
achieve by previous methods in Notch pathway. This study aimed to establish Notch1 knockout NPC CNE2 cell line using CRISPR-
Cas9 gene editing technology and to explore the effects of Notchl on the proliferation and radiosensitivity of CNE2. Methods:
Western blot was applied to determine the protein level of Notchl in NPC cell line CNE2 and normal nasopharyngeal epithelial cell
line NP69. SgRNA online design tool was used to design sgRNA for Notchl. PX459 plasmid was utilized to construct knockout
vector containing the sgRNA named PX459-Notch1-sgRNA. Notchl knockout CNE2 cell line was constructed through transfection,
drug screening and cloning, followed by verification via Western blot and immunofiuorescence (IF). Then Cell Count Kit-8 (CCK-
8), colony formation assay and flow cytometry were used respectively to detect cell proliferation, radiation sensitivity and side-

population cell ratio in group with Notchl knockout (Notch1-KO), group without transfection (Parental) and group only transfected
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with PX459 (Ctrl). Results: Notchl protein level was higher in CNE2 than NP69 (P<0.001). Notchl was not detected by Western
blot and IF in Notch1-KO CNE2 cell line. Notchl knockout inhibited cell proliferation of CNE2 cells (P<0.05). The values of D,,

D, and SF2 in Notch1-KO group were 1.160, 1.881 and 0.630 Gy, respectively, obviously lower than those in Parental group (1.176,
2.533 and 0.824 Gy) (P<0.001) and those in Ctrl group (1.182, 2.516 and 0.819 Gy) (P<0.001). There was significant difference in
side population cell ratio between the Notch1-KO [ (1.13+0.01)% ] group and the Parental group [ (3.81£0.03)% ] (P<0.001)
or the Ctrl group [ (3.70£0.03)% ] (P<0.001). Conclusion: CRISPR-Cas9 technology can successfully knockout Notchl gene of

CNE2 cell line. Notchl knockout results in suppression of CNE2 cell proliferation, radiation sensitization and down-regulation of

side population cell ratio.
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Fig.1 Notchl expression was higher in CNE2 cell line

A: Notchl expression detected by Western blot; B: Relative expression
of Notchl; ***: P<0.001, compared with each other

#1 sgRNAEKEHEFS
Tab.1 The oligonucleotide sequence of sgRNA

sgRNA Sequence(5°-3)

Notchl-sgRNA-F CACCGCGTTGACGTCGATCTCGCAT

Notchl-sgRNA-R AAACATGCGAGATCGACGTCAACGC

A
Guide #1 Quality score: 99
Guide sequence: CGTTGACGTCGATCTCGCATCGG
On-target locus: Unknown
Number of off target sites: 3 (3 were in genes)
B
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Fig. 2 Design of Notchl sgRNA and verification of recombinant vector via sequencing

A: The sequence of Notchl sgRNA with highest quality score; B: Sequence in the red box represented correct insertion of Notchl sgRNA into the

PX459 plasmid
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Fig. 3 Identification of Notchl gene knockout CNE2 cell line by
Western blot

A: First validation of Notchl expression in clonel-8; B: Second
validation of Notch1 expression in clone 3 and clone 7
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Fig. 4 No Notchl expression was detected in Notch1-KO by immunofluorescence

DAPI: Blue fluorescence; Notchl: Green fluorescence; Merge: Merged image of DAPI and Notchl
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Fig. 5 Notchl knockout inhibited proliferation of CNE2 cells

Notch1-KO group vs Parental group and Ctrl group, P<0.05; Parental

group vs Ctrl group, P>0.05
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Tab.2 Radiobiological parameters of the cell survival curve

Group K N D, D, SF2 R2
Parental 0.850 8.617 1.176 2533 0.824  0.985
Ctrl 0.846 8404 1.182 2516 0819 0.986

Notchl-KO  0.862 5.060 1.160 1.881 0.630  0.999
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Fig. 6 Notchl knockout increased radiosensitivity of CNE2 cells

A: Colonies of different irradiation doses; B: Cell survival curve fitting by single-hit multi-target model; **: P<0.01, Notch1-KO group compared
with other groups; ***: P<0.001, Notch1-KO group compared with other groups
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Fig. 7 Notchl knockout decreased the side population proportion of CNE2 cells
Notch1-KO group vs Parental group and Ctrl group, P<0.001; Parental group vs Ctrl group, P>0.05
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