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Construction of VPS34-Knockout A549/293T Cell Line by CRISPR/Cas9 System
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("College of Veterinary Medicine, Nanjing Agricultural University, Nanjing 210095, China;
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Abstract The aim of this study is to generate VPS34 gene knockout A549/293T cell lines by CRISPR/
Cas9 system and preliminarily used them in autophagy research. Three VPS34-targeting sgRNAs were designed
by online software and then cloned into pX459 vector. The recombinant vectors were transfected into A549/293T
cells and screened by puromycin. The results of PCR sequencing and Western blot showed that sgRNA-1 had the
best knockout effect. Object to subclone the two kinds of cells which were transfected with sgRNA-1, the deletion
of bases were found after PCR sequencing. At the same time, the VPS34 protein expression was not detected in the
corresponding monoclonal cells by Western blot. Finally, the VPS34 gene deletions in A549 cells and 293T cells
were successfully obtained. As VPS34 plays an important role in the initiation of autophagy, in VPS34 knockout
AS549/293T cells, we found that the transformation of LC3-I to LC3-II was significantly inhibited, and the P62
was accumulated in large quantities. The results showed that the autophagy in VPS34 deleted cell lines were
significantly inhibited. At the same time, we found that '/PS34 gene knockout could reduce the growth rate of A549
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cell. Our results showed that VPS34 in A549/293T cells was successfully deleted using CRISPR/Cas9 technology,
which provide a powerful tool for autophagy studies in the future.
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Table 1 The oligo sequences

1] FRNA
sgRNA

FHRIT

Oligo nucleotide sequence

sgRNA-1 primer

sgRNA-2 primer

sgRNA-3 primer

Detection-1

Detection-2

Detection-3

F: 5-CAC CGC TAC ATC TAT AGT TGT GAC C-3'
R: 5-AAA CGG TCA CAA CTA TAG ATG TAG C-3'
F: 5-CAC CGT GTA AGA GAA CAC TCG GGA C-3’
R: 5-AAA CGT CCC GAG TGT TCT CTT ACA C-3'
F: 5'-CAC CGA GCC TGC AAAAAC TCAACA C-3'
R: 5'-AAA CGT GTT GAG TTT TTG CAG GCT C-3'
F: 5'-GTAACC AGA TTA GCC GTT TCC CGT-3'

R: 5'-CCA GGT CAC AAC TAT AGA TGT AG-3'

F: 5-GGA ATG TAA CCA GAT TAG CCG T-3'

R: 5-GTC CCG AGT GTT CTC TTA CA-3'

F: 5-TGC TCG CAA ATG ATT TGG CCT GG-3'

R: 5-AGT TGG GTT GGT GTA ATG AG-3'

R B R BAREHBRFS

Table 2 Off-target site oligo sequences

AL £ 44 PR

Off-target site name

51

Primer sequences

1#off-target site

2#off-target site

3#oft-target site

F: 5-ATC TAT GCATTT CCC TGG TAA CC-3'

R: 5-CCC TGT TTC TTT CTT GGT TTA TGT G-3'
F: 5-AAC TAG TCC TTT TGT TTC TCATTG G-3'
R: 5'-GGG AAT GTT CTG TGT GCT CCT GCT A-3'
F: 5"-TGG CTG GAT GTG AGA TGG TAT GG-3'

R: 5-ATT CTT CAC CAA CTG TAG CCA C-3'
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Bl XfsgRNA-1TI M3 4L ¥ 76 B 48 47 i (1)
LGALSI4E:R(H7 7195 G (0 4k, 1E5539704347, fiit
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155222689295, it 8 FIN0.67) L 19 i $E A7 5 A
CCA AAT ATA TAG TTG TGA CT(2#); (3)RNF213

El

GACCTGGATATCAA...3'

3"-...TC TTCAAAGTG ACTGG ACCTATAGTT...5'

Target PAM e

AAGAC CGGGACAGGGAGTGGG... 3’
3"-...GTCGAATTCT ACATTC TC Tl' GTGAGCCCTG TCCCTCACCC..5'

E15

VPS34-5gRNA-3 H-+— e

Genome locus

Target PAM -
5'-..TGATATCGAGAGCC TGCAAA AACTC AACACTGGC TAATTA.. 3
3%..ACTATAGCTC TCGGACG TT T TTGAGTTGT GACCGATTAAT...5'

A: pX459iFi 45 H4); B: Exonl/15-sgRNAFRHE R 57 B K 3 A H FIDNAFE 4.
A: structure of plasmid pX459; B: the genomic sequences around the Exonl/15-sgRNA-targeting sites.
El1 #EER[E VPS34HpX459 Bkl
Fig.1 Construction of VPS34-targeting pX459 plasmid
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(A) ©

A549-VPS34-sgRNA-1 PAM

LI BT
GTTTCACTACCTGTATATCTACCCTG

293T-VPS34-sgRNA-1 PAM

A549 293T

M1234567

300 bp

(B)

A549 293T
AN

ERe: SRS
RO RUSRUAAS
O F %"§§ & NS sg &
- “ VPs34 m VPS34
| "-—{GAPDHM GAPDH

A: AL VKA 8 . WKIE L 2. 3935k sgRNATEASAOYH L 1) 558 45 0L WKIE4. 5. 6935k sgRNATE293 T 1) 45 78 45 AL WKkid7
7 AN szijﬁj\%Eima B: Western blotht il VPS34-sgRNA Jii i 7 A549/293 THH L Hh it b 20 L5 C: AS49/293 THH i 356 X 4 0 o 4% L g
.
A: PCR analysis of the cell genomes in A549 cells (lane 1, 2, 3) and 293T cells (lane 4, 5, 6); lane 7 is negative control; M: gene ruler 100 bp plus DNA
ladder; B: VPS34-sgRNA plasmid knockout effect detection in A549/293T cells by Western blot; C: sequencing results of A549/293T cell genomes.
E2 &N VPS34-sgRNASTEAS49F0293 T P HOBLFA R SR
Fig.2 Test the knockout efficiency of VPS34-sgRNAs in A549 and 293T cells

(A) (B) A549 293T
& &
<3 S
> v N
©
Ead —> 300 bp —300 bp A549-KO 5

A: VPS34i R ANEPCR FE Bk % 5 B . K IEM N 43T B bric; B: Western bloth Il AS49/293 T 5 o i £ 5 Mk C: KO-VPS3441MLJT 5145 VPS343E
BSEASEE

A: PCR analysis of the knockout VPS34 cell genomes. M: GeneRuler 100 bp Plus DNA Ladder; B: detection of monoclonal stable strains in A549/293T
cells by Western blot; C: comparisons of the KO-VPS34 cells gene sequences with VPS34 gene.

E3 BmfEimpER

Fig.3 Monoclonal cell lines

BER(A7 1175 Betafhk, £18E80363519, it 4 Filijo.1
) E R EEAT £N: CTG CAT GTA TAC TTG TGT
CC#)o XN G a2, 43 Bl BRI B VPS343%E
[R] W 5% 20 0 £ 32 [KT 4L DNA, PCRAZ o 41 L
Xt RN, 3AIEAE AR AT i Ab 5 g, HEBR
H(El4).

2.5 Western blot#& 7l 2 ZE & BRVPS34E F By
A549/293 T4HRE Z XF B Mk B 52

K ] Western blot4; T A549-KO-VPS34.
293T-KO-VPS3441 i £ fHLC3-1. LC3-IIAIP62%E M
MRIBEN . 45 R BoR, SXTHRA L, ik rvPS34%
EAT f1 5. 5 B 40 g P62 K & 3R AR, LC3-14Y [ LC3-11
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A549-KO-VPS34
#off-target site

L EE R S R Y
GCAAACATCTATG

WV\\)

=L

2#off-target site

293T-KO-VPS34
1#off-target site

2#off-target site

3#oft-target site

3#off-target site

E?EEI:::E'?E?'?EEHE?E'E:F;E'? E"'EEEE:Z'HZ?:EHE?E'E?FEE:?E ?.EF?EE'?;?HEEHE?E?EE‘EEEEEH
!‘ f|
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(f \ - 1 1 Il |

ﬁl‘ [ | l\ﬂl rlrf| | { | 1 H ‘1 H ‘. ,]

W i "\ i i | ey |
it } U\ N |

i ,‘ 1 | { A

sgRNAVETE WAL s PCRZHIIN 7, S0 HE B At

Sequencing PCR product of the potential sgRNA off-target site, and the sole peak indicates the possibility of off-target is excluded.

WT: XfHE4H; KO: VPS343E A fi 4

El4 sgRNARGERH R A&

Fig.4 Detect the off-target effects of sgRNA

A549 293T
WT KO WT KO
-

WT: control group; KO: VPS34 gene knockout group.
5 BRRRVPS34ERE AR P RIRIELC3-1. LC3-IFP62HIF/T
Fig.5 The effection of knockout-VPS34 gene on the levels of LC3-1, LC3-II and P62

L IRTE 3R
KR A (ES).
2.6 CCK-8;E%7MN 4 A5

Ui W VPS345 5 i B 400 40 i 5

LC3-1

LC3-1I

> e s e

GAPDH

VPS34(P<0.05)4 ffl #1293 T-KO-VPS34(P<0.01)4H Jit!

) 1 B 9 7 35 2 B A . &5 SR BH, VPS343E [A] i %
S BE A 1) 41 184 B 3 (PE16) o

P A1 K FICCK-877 1 Xt VPS34%: [ gt B&: o

I B Y 3G FE S AT T R, AR S e B AT
W2 br. &5 8RR, 5 x84, A549-KO-

3 Wig
VPS34%& [ 5 FIE A [ A= W) v B A v B 1 AR
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*P<0.05, **P<0.01.
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El6 CCK-8E4RIETEIE I
Fig.6 Detection of cell proliferation activity by CCK-8
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