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Effects and mechanism of shRNA -Piezol on apoptosis of nucleus pulposus cells under abnormal
mechanical stretch stresssTAN Hongyu, ZHAO Liang, ZHANG Yang//Chinese Journal of Spine and
Spinal Cord, 2018, 28(12): 1125-1132¢

[Abstract] Objectives: To investigate the effects and mechanism of shRNA-Piezol coding gene on apoptosis
of nucleus pulposus cells induced by abnormal mechanical stretching stress. Methods: The nucleus pulposus
cells from 8 cases of intervertebral disc herniation (Pfirmann Il or ) were isolated and cultured, and the
second generation nucleus pulposus cells were used to construct the mechanical stretch stress model in vitro.
The shRNA -Piezol interfering plasmid was constructed by shRNA interfering technique. The cells were
divided into four groups according to the results of pretreatment: blank control group(the second generation of
nucleus pulposus cells without mechanical stretching stress treatment), stretching stress group (the second
generation of nucleus pulposus cells treated with mechanical stretching stress for 24 hours), shRNA negative
control group (blank vector plasmid + 2nd generation nucleus pulposus cells with mechanical stretch stress
treatment for 24 hours), shRNA interference group(shRNA-Piezol plasmid + 2nd generation nucleus pulposus
cells with mechanical stretch stress treatment for 24 hours). Fluo 3 -AM kit was used to detect the
cytoplasmic Ca?* level of the cells. Cell Meter kit was used to detect the mitochondrial membrane of the
cells. Annexin V-FITC kit was used to detect the apoptosis rate of the cells. Results: (I1)Collagen type II

and agrecan protein expression were positive in the cultured cells, which accorded with the characteristics of
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nucleus pulposus cells. (2)Lentiviral titer of 1x10°TU/ml was the highest when the multiple transfection(MOI)
of nucleus pulposus cells was 50.  (3)The homo-3201 sequence was an effective sequence of shRNA-Piezol.
(4)There were significant differences in cytoplasmic Ca?* content, mitochondrial membrane potential inversion
ratio and apoptosis rate among the four groups(P<0.05); there was significant difference between the mechani-
cal stress group and the blank control group (P<0.05), but there was no significant difference between the
shRNA interference group and the shRNA negative control group (P>0.05); the shRNA interference group de-
creased significantly when compared with the stretch stress group and the shRNA negative control group (P<
0.05),
group (P>0.05).

abnormal mechanical stretching stress by inhibiting cytoplasmic Ca?* level and mitochondrial membrane poten-

but there was no significant difference between the shRNA interference group and the blank control
Conclusions: ShRNA Piezol can inhibit excessive apoptosis of nucleus pulposus cells under
tial inversion.¢

[Key words] Nucleus pulposus cells; Piezol protein; shRNA interference; Mechanical stretch stress; Apotosis
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Table 1 Interference sequence

shRNA LT3 ¢

shRNA interference sequence

shRNA-2844 J¥ 3]
shRNA-2844 sequence

shRNA-3201 J¥ 31|
shRNA-3201 sequence

shRNA-4155 J¥5I| ¢
shRNA-4155 sequence

ST

Blank sequence

5'~GATCCGCGTCATCATCGTGTGTAAGATTCAAGAGATCTTACACACGATGATGACGCTTTTTTG-3' ¢
3'~AATTCAAAAAAGCGTCATCATCGTGTGTAAGATCTCTTGAATCTTACACACGATGATGACGCG-5'

5'~GATCCGCCTCAAGTACTTCATCAACTTTCAAGAGAAGTTGATGAAGTACTTGAGGCTTTTTTG-3'¢
3'~AATTCAAAAAAGCCTCAAGTACTTCATCAACTTCTCTTGAAAGTTGATGAAGTACTTGAGGCG-5'

5'-GATCCGCGTCTTCCTTAGCCATTACTTTCAAGAGAAGTAATGGCTAAGGAAGACGCTTTTTTG-3'¢
3'~AATTCAAAAAAGCGTCTTCCTTAGCCATTACTTCTCTTGAAAGTAATGGCTAAGGAAGACGCG-5'

5'~GATAGCGTCCATCATCGTGTGTAAGATTCAAGAGATCTTACACACGATGATGACGCTTTTTTG-3'¢
3'~AATAGCGTCAAGCGTCATCATCGTGTGTAAGATCTCTTGAATCTTACACACGATGATGACGCG-5'
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Table 2 Primer sequences for target genes
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Figure 1 Immunohistochemical staining of type Il collagen and aggrecan protein of P2 cells a The expression of type

Il collagen protein was positive b The expression of aggrecan protein was positive
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2844 FFHIRECE B, LL 107,102,107 1 10 we/ml A [R1HE B L il 1205 5500 E B3 1% % 5 C, homo—3201 J¥#1#5E=XE D, LA
107,102,107 F1 10 wg/ml A [EIHR B LU B2 05 B0 XE @i I B, homo—4155 IFAIRE F, L 107,102,107 F1 10 *ug/ml
ARV EE LI AR B e e am i B3 SRS 10°TU/ml 18555 35 5 Yu i AN ) 4 Y 3R 78 80% L) I ¢

Figure 2 Detection of lentivirus transfection titer, the results showed that LV transfection efficiency was the highest at

10" concentration ratio, and the optimum titer was 1x10°TU/ml(A, homo-2844 sequence pattern diagram; B, Optimal titer
was determined by lentivirus at different concentrations of 107, 102, 107 and 10*pg/ml; C, homo-3201 sequence pattern
diagram; D, Optimal titer was determined by lentivirus at different concentrations of 107, 102, 102 and 10~*pg/ml; E,
homo-4155 sequence pattern diagram; F Optimal titer was determined by lentivirus at different concentrations of 107,
102, 1072 and 107*mg/ml Figure 3 Nucleus pulposus cells transfection rate over 80% as measured using 10°TU/ml

lentivirus transfection



i3 P oy

T EBAEH

1130 B 2018 4F5E 28 28 12 Chinese Journal of Spine and Spinal Cord,2018,Vo0l.28,No.12
% homo-28444 Bz IPiezolmRNABIRE S
" 197 " = i homo-32014 N
# os- = |l homo-41554 K & F &
&, sankE s & & &
< < 2 < %
z
& 0.4 .
E PIe70] — 2/9Kd
-
o 0.2+
N
- = ‘
e Bractin ey e NS umm K0
" =« homo-284443 5 PN - N -
150- N 4 THEARMNIFIE a RT-PCR Kl 3 20550 (0T Ie5k
] Il homo-41554 # b Western—Blot #0 3 ZHF 5 TIRE ¢ Western—
Bind n — N o
@# 100 o ZEsika Blot BT FRIE BT (+* FoRPAM AL P<0.05) ¢
=
@ Figure 4 Screening of interference vectors a RT-PCR was
Lo
o 501 used to detect the interference efficiency of the 3 sets of
il sequences b The interference efficiency of the 3 groups was
0

1

(1) BEZAREPiezo EERIENIZRIA S

detected by Western—Blot ¢ Relative expression statistics of

Western—Blot(Note: ** means statistical difference, P<0.05)

7 b AL AR )4
M
800+ L i FEYEEE
o Il ZE5KRI4H
= el 1L shRNAFiA
= I shRNAB T EZH
i il uln
shRNA T4 shRNABJ] P4 %) B 21 o 400+
S
X 2004
0 T
N
HABZARNEG S T2

D) D

B 5 Fluo3-AM iRXH| &AM AR Ca /K BRI ZE R a BAHMMN Ca /KRGS R b FHBERZAMN Ca>HE R
BESE T (3F . # FORPEALE] LLEE P>0.05, ** Fon 4] AR P<0.05) ¢

Figure 5

fluorescence intensity in nucleus pulposus cells in each group (Note:
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Figure 6 Detection of mitochondrial membrane potential results by the Cell Meter detection kit a The mitochondrial

membrane potential of each group was detected b Statistical results of fluorescence ratio (Note: # means there was no

P>0.05);

and between the stretch stress

significant difference between the tension stress group and the shRNA negative control group, ** means there
was statistical difference between the stretch stress group and the blank control group,
group and the shRNA interference group, P<0.05) Figure 7 Annexin V-FITC kit was used to detect apoptosis in each
group a The apoptosis rate of each group b cell apoptosis rate of each group (Note: # means no significant difference
between the tension stress group and the shRNA negative control group, P>0.05; ** means and the shRNA interference

group, P<0.05)
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