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Construction of shASPP2 H22 Stable Hepatoma Cell Line and the Effect of
ASPP2 Knockdown on Angiogenesis in H22 Xenograft Mice *
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ABSTRACT Objective: To construct mouse shASPP2 H22 stable hepatocarcinoma cell line and observe the effect of ASPP2
knockdown on angiogenesis. Methods: Three shRNA sequences (Y 18421, Y18422, Y18423) and one control sequence (GL427NC2)
were designed for mouse ASPP2 gene. Recombinant plasmid was constructed by double enzyme digestion (Age I and EcoR 1) and
plasmid ligation, colony PCR and sequencing alignment were used to identified it. 293T cells were used to package the lentivirus with
each recombinant plasmid and determined the titers. H22 cells were transfected with shASPP2 and control lentivirus plasmids, the
transfection efficiency was determined by flow cytometry. qRT-PCR, Western Blot were used to observe the interference effect of
shASPP2 lentivirus on ASPP2 expression in H22 cells. CCK8 assay was used to observe the effect of ASPP2 knockdown on the
proliferation of H22 cells. Western Blot was used to observe the effect of ASPP2 knockdown on the expression and secretion of VEGF in
H22 cells and supernatant. The mouse subcutaneous xenograft model of ASPP2 knockdown H22 cells was established by cell injection.
The tumor volume was observed by vernier caliper method, the tumor angiogenesis was observed by in vivo laser confocal microscopy,
and the expression of VEGF in tumor tissue was detected by Western Blot. Results: The results of double enzyme digestion and colony
PCR and sequencing alignment showed that the recombinant plasmids were successfully constructed. The titers of Y18421, Y18422,
Y 18423 and GL427NC2 were 3.40x10® TU/mL, 4.08x10° TU/mL 5.49x10® TU/mL and 1.7x10° TU/mL, respectively. Flow cytometry
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showed that the transfection efficiency of lentiviral plasmid Y 18421, Y18422, Y18423 and GL427NC2 were 86.2%, 69.6%, 60.8 % and
76.9 %, respectively. The expression of ASPP2 mRNA and protein in Y18421 cells was significantly lower than that in GL427NC2 cells
(P<0.01, P<0.05); CCKS8 results showed that the proliferation rate of Y18421 cells was significantly increased after cultured 24, 48 and 72 h
(P<0.0001, P<0.001, P<0.01); The expression of VEGF in Y18421 cell and its supernatant were significantly increased (P<0.001, P<0.01,
P<0.05); Compared with GL427NC2 cells, Y18421 cells transplanted tumor volume was significantly increased (P<0.05), Total vessel

length increased significantly (P<0.05), and the expression of VEGF protein was significantly up-regulated in Y18421 cells (P<0.05).

Conclusion: The mouse shASPP2 H22 stable hepatoma cell line was successfully constructed. ASPP2 knockdown can promote the

angiogenesis of mouse H22 cell transplantation tumor by promoting the expression of VEGF.
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Table 1 Interference sequence of mouse ASPP2 gene

Sequence name

Interference sequence

ASPP2 Y18421 5' GCAGTACCAATCTGCAGAATA3'
Y18422 5'-CTAGGACTATACCCAAGAAT-3'
Y 18423 5' GCAACAACAGAGGGAGTGTTT3'
Control GL427NC2 5'-CCTAAGGTTAAGTCGCCCTCG3'
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Table 2 Recombinant plasmid linking reaction system
Reagent Positive control(pL) Self-linking control(pL) Link group(puL)

Annealed double strand oligo(10 mM) 1 - 1
Linearized interference carrier (40 ng/puL) 3 3 3
10xT4 DNA ligase Buffer 2 2 2

T4 DNA ligase 1 1 1
dd H,0 13 14 13

Note: The annealed double-strand oligo added to the positive control is the previously annealed fragment for verification, and the length of the annealed

double-strand oligo added to the link group is the same, but it has nothing to do with the target sequence.

RISIMFEIER

Table 3 Primer sequence information

Primer name Sequence information(5' to 3") Product length(bp)
F:CCGGGCAGTACCAATCTGCAGAATACTC
Yisal GAGTATTCTGCAGATTGGTACTGCTTTTTTG
R:AATTCAAAAAAGCAGTACCAATCTGCAG
AATACTCGAGTATTCTGCAGATTGGTACTGC
V18422 F:CCGGGCTAGGACTATACCCAAGAATCTCG

AGATTCTTGGGTATAGTCCTAGCTTTTTTG
R:AATTCAAAAAAGCTAGGACTATACCCAAG
AATCTCGAGATTCTTGGGTATAGTCCTAGC
F:CCGGGCAACAACAGAGGGAGTGTTTCTCG
18423 AGAAACACTCCCTCTGTTGTTGCTTTTTTG 7
R:AATTCAAAAAAGCAACAACAGAGGGAG
TGTTTCTCGAGAAACACTCCCTCTGTTGTTGC
F:CCGGCCTAAGGTTAAGTCGCCCTCGCTCG
AGCGAGGGCGACTTAACCTTAGGTTTTTTG
R:AATTCAAAAAACCTAAGGTTAAGTCGCCC

TCGCTCGAGCGAGGGCGACTTAACCTTAGG

GL427NC2

AmpR promoter HIV-1 5 LTR
Ampicillin O’P‘/ HIV-1 psi pack
glr”’RRE

pBR322 origin

cPPT
GL427

8637 bp

hU6 Promoter

Agel(2348)
bGH poly(A) signal Stuffer
3'LTR (Delta-U3) EcoRT(2803)
‘ -

WPRE
Puro T2A

3/NER ASPP2 2R B RAMFLER A:Y18421 MFLER;B Y18422 LR ; C: Y18423 MF LR ; D: GLA2TNC2 MFLE R,
Fig. 3 Sequencing results of mouse ASPP2 lentivirus plasmid A: Y18421; Sequencing results of BY18422;
C: Y 18423 sequencing results; D: GL427NC2 sequencing results.
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Table 4 Primer sequence

Primer name

Sequence information(5' to 3')

GAPDH

ASPP2

VEGF

F:TGTTTCCTCGTCCCGTAGA
R:ATCTCCACTTTGCCACTGC
F:GTACCCCAGAGTGCTGGAAC
R:AGGCTTGCCATACACACTTGA
F: ATTGGAGCCTTGCCTTG

R:CTCGATTGGATGGCAGTAG
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1-3: 5 FAREPREL 3 AT EEERI PCR &7 ),

Fig. 2 Interference with carrier enzyme digestion and colony PCR
electrophoretic identification A: Results of carrier enzyme digestion
electrophoresis (M: 1kb DNA ladder Marker; 1: GL427 carrier band; 2:
GLA27 carrier enzyme digested fragment strip); B: Colony PCR
electrophoretic identification results (M: DL2,000 DNA Marker: 2 kb,
1 kb, 750 bp, 500 bp, 250 bp, 100 bp; 1-3: PCR bands of 3 monoclonal

colonies were selected from each plate).
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F11.70x10° TU/mL, L3 5,
2.4 BREHRSFAFER H22 élﬂﬂ’ﬂﬂ’as“e)’t%

TS A ARSI A5 18 R A e H22 SRR, 45
7R :Y18421 .Y18422 Y18423 3Fn GLA427NC2 12 %5 7 5 e H22
YR A R - 86.2 % .69.6 % .60.8 % Fll 76.9 %, UL 5. H
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qRT-PCR %5 % W78, 5 GL427NC2 4l 48 Lt , Y 18421 ,
Y 18422 Y 18423 4l Y ASPP2 mRNA HH X 3 3k 1 B @ B A%
(P<0.01), Ul &l 6 A;Western Blot 453 i 718, 5 GL427NC2 41
MAE LG, Y 18421 40 i) ASPP2 2 1 3% ik B b [ 41K (P<0.05) ;
CCKS 25501, Y 18421 21 J 7E 4% A i 18] &5 388 5l 3 % e B
(P<0.0001,P<0.001,P<0.01), PFIL/E2EER: Y18421 U

A : 1

mfam e e s

l |'}'\'IL..1.J il !!M Il \A]I Il

—

r—

i |

il L’M\'ﬂ i

nde |
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i
B 3 /R ASPP2 BRBERMAFER A: Y1821 MFER
Y18422 MFFLER;C:Y18423 ilFF 4557 ; D: GL427NC2 M FF 45

Fig. 3 Sequencing results of mouse ASPP2 lentivirus plasmld

A:Y18421; Sequencing results of BY18422; C: Y18423 sequencing

results; D: GL427NC2 sequencing results.
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Y 18421 4t j A% AE 96 09 ke A B B BB B4 K (P<0.05), LA 8
A-Bj; L4544 BERH B 341 (P<0.05) , L&l 8 C-D; VEGF (31
M@ % (P<0.05), L& 8E-F,

3 3
O AT BFSTHIE , ASPP2 AT (A0 ML T , 30 40 L i

05 40 BT A% S R B RS Y, ASPP2 FEAL 4B I AE N Y 22
Tl g P I FA SO FRATTRR AT 3R ASPP2 R FT LA ik
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Y1g421 | Y18421
Y18422 | Y18422 |
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Y18423 | Y18423
GL427NC2 GL427NC2

Bright GFP c

Y18421 |

18422 |

Y18423 |

GL427NC2

B 4 EERISHFERAGELE 293T 4l 48 h FRERKXEARIEMER(100x)
A:0.1 pL IBfREFES 293T MR ERIAER;B: 1 pLBHREEE 293T AMEREFRIEER; C: 10 nL BRFHEE 203T BRW AL RIEERL.

Fig.4 The expression of green fluorescent protein in 293T cells transfected with each recombinant lentivirus plasmid for 48 h (100x)

A: 0.1 pL lentivirus. B: The fluorescence expression of 293T cells transfected with 1 pL lentivirus;

C: Fluorescence expression of 293T cells transfected with 10 pL lentivirus.

% 5 /7R shASPP2 (85m B RALFEENE

Table 5 Determination of mouse shASPP2 lentivirus plasmid titer

Virus name Sample number V value(pL) C value N value D value Titer(TU/mL) Mean titer

(TU/mL)

Y18421 1 10 18.04 2x10° 1 3.61x10* 3.40x10*
2 1 1.68 2x10° 1 3.35x10*
3 0.1 0.16 2x10° 1 3.24x10*

Y18422 1 10 20.61 2x10° 1 4.12x10¢ 4.08x10¢
2 1 1.78 2x10° 1 3.57x10*
3 0.1 0.23 2x10° 1 4.56x10¢

Y18423 1 10 27.61 2x10° 1 5.52x10* 5.49x10*
2 1 2.73 2x10° 1 5.46x10°
3 0.1 1.42 2x10° 1 5.49x10*

GLA427NC2 1 10 69.29 2x10° 1 1.39x10* 1.7x108

2 1 8.47 2x10° 1 1.69x10*
3 0.1 1.02 2x10° 1 2.03x108

T NE-kB i B 3 — 255 50 i ( DEN )% S 1 /1N BUITH B4
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Fig.5 Efficiency of transfection of H22 cells with recombinant lentivirus plasmid by flow cytometry A: H22 cells without lentivirus transfection;

B: Transfection efficiency of Y18421 virus; C: Transfection efficiency of Y18422 virus; D: Transfection efficiency of Y18423 virus;
E: Transfection efficiency of GL427NC?2 virus.
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**x%p<(.0001, ¥**P<0.001, **P<0.01, *P<0.05
Fig. 6 Expression of ASPP2 mRNA and protein in mouse shASPP2 H22 cells A: The expression of ASPP2 mRNA ASPP2 knockdown and in the control
group was detected by qRT-PCR. B-C: Western blot analysis of ASPP2 protein expression in ASPP2 knockdown and in control group;
D: The proliferation rate of ASPP2 knockdown and in control group was detected by CCKS.
*xx%p<0.0001, ¥*¥*P<0.001, **P<0.01, *P<0.05.
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Fig.8 Effect of ASPP2 knockdown on H22 transplanted tumor growth and angiogenesis in mice A- B: effect of ASPP2 knockdown on H22 transplanted
tumor volume; C-D: in vivo laser confocal observation of the effect of ASPP2 knockdown on H22 transplanted tumor angiogenesis;

E-F: effect of ASPP2 knockdown on VEGF expression in H22 transplanted tumors, *P<0.05.
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