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Abstract:

[ Objective ] To observe the regulation of PI3KC3/Beclinl on silica dust-induced autophagy in NR8383 cells.

[ Methods | NR8383 cells were randomly divided into four groups: control group, silica dust group, 3-MA group, and 3-MA
intervention group. The samples were collected at 1h, 3h, 6h, 12h, and 20 h after incubation. Western blot was used to detect
microtube associated protein light chain 3 (LC3), autophagy substrate p62, as well as autophagy related proteins Beclinl and
PI3KC3. Laser scanning confocal microscopy was used to observe the green fluorescence emitted by autophagy activity after varied

incubation durations. Co-immunoprecipitation was used to detect the expression of Beclinl complex.

[ Results ] The results of immunofluorescence showed that the green fluorescence spot of the silica dust group was enhanced first
and then decreased, the fluorescence intensity was highest at 6 h, and the fluorescence intensity of the silica dust group was elevated
at all selected time points compared with the control group and the 3-MA intervention group. In the 3-MA intervention group,

the LC3 fluorescent marker green spot was first enhanced and weakened, and was weaker than the silica dust group, but stronger
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than the control group. After adding chloroquine diphosphate (CDP), the LC3 green fluorescence signal of each group showed an
increasing trend with time. Western blot results showed that the value of LC3-II/LC3-I in the silica group increased first and then
decreased, and was higher than the control group at each time point (P <0.05). The value of LC3-II/LC3-I was highest at 6 h, when
the value of the silica dust group was 248% of the control group and 372% of the 3-MA group. The value of LC3-1I/LC3-I in the 3-MA
intervention group increased first and then decreased, and was lower than the silica dust group at each time point, but was higher
than the control group (P<0.05). At 6h when LC3-1I/LC3-I value was highest, the value of the 3-MA intervention group was 90%
of the silica dust group and 223% of the control group. The trend of Beclinl and PI3KC3 protein expressions were consistent with
LC3-1I/LC3-1, and p62 protein expression was not. Co-immunoprecipitation results showed that the combination of Beclinl and PI3K

was increased in the silica dust group, and reduced after 3-MA intervention.

[ Conclusion | Silica-induced autophagy activity in NR8383 cells changes over time, and can be down-regulated by 3-MA,
suggesting that PI3KC3/Beclinl signaling pathway participates in the autophagy of alveolar macrophages induced by silica dust.
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[ JA~D AR A PB4, 89 2 41, 3-MA 4177 3-MA T #41; 1~52 7%k 1.3.6.12,20h,
[ Note |A-D represent the control group, the silica dust group, the 3-MA group, and the 3-MA intervention group; 1-5 represent 1, 3, 6, 12, and 20h, respectively.
1 REALIELE NR83S A LC3 558 ( % 600)

Figure 1 Fluorescence intensity of LC3 in different treatment groups of NR8383 cells

[ JA~D 25l % An N CDP J& By 5t BB 41 . %9 /0 41 3-MA 4150 3-MA T 4l; 1~54 %1% 1.3.6.12, 20h,
[ Note JA-D represent the control group, the silica dust group, the 3-MA group, and the 3-MA intervention group after the addition of CDP; 1-5 represent 1, 3,
6, 12, and 20h, respectively.
2 CDP THUSA R4 IELH NR8383 4R LC3 W3R E ( x 600)

Figure 2 Fluorescence intensity of L.C3 in different treatment groups of NR8383 cells after intervention by CDP
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[ Note J*: GAPDH expressions at 20h and no difference between each time point. [ Note |*: GAPDH expressions at 20h and no difference between each time point.
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Figure 3 LC3-1I and LC3- I levels of NR8383 cells in different

groups at different time points groups at different time points

®1 REHSAEEE NR8383 4 LC3-11 /LC3-1 {ELLB (X +5, n=6)
Table 1 Expression of LC3- I /LC3- I in different groups at different time points of NR8383 cells

Figure 4 p62 protein expression levels of NR8383 cells in different

2159 ( Group ) 1h 3h 6h 12h 20h F P
Xt HEZH ( Control group ) 0.77 £ 0.08 0.78 £0.11 0.75+£0.07 0.76 £ 0.10 0.77 £ 0.09 0.060 0.993
2241 (Silica dust group ) 1.24 £ 0.07"" 1.50 = 0.12*" 1.86 = 0.10" 1.85 0.14* 1.60 = 0.08" 37.501 0.000
3-MA 41( 3-MA group ) 0.70 + 0.06"" 0.56 £ 0.10" 0.50 +0.10" 0.43 +0.02** 0.43 +0.03* 14.339 0.000
3-MA F-15i2H ( 3-MA intervention group ) 1.23 +0.05*" 1.38 +0.03*" 1.67 £ 0.07* 1.53 = 0.06"" 1.34 £ 0.06™ 64.767 0.000
F 110.885 133.817 357.989 304.831 343.466 — —
P 0.000 0.000 0.000 0.000 0.000 — —
[E ]+ GatBAhir, P<0.05; #: 57 L4lHEr, P<0.05; a: 56hikir, P<0.05; b: 520hih4, P<0.05,
[ Note |#*: Compared with the control group, P<0.05; #: Compared with the silica dust group, P<0.05; a: Compared with the 6h, P<0.05; b:

Compared with the 20h, P<0.05.

%2 AEHEFAFEIE NRS3S3 A p62 EHFRIAKE (x5, n=6)
Table 2 Expression of p62 in different groups at different time points of NR8383 cells

2151 ( Group ) 1h 3h 6h 12h 20h F P
X2 ( Control group ) 1.74 £ 0.05 1.73 £ 0.06 1.73 £0.08 1.74 £ 0.07 1.74 £ 0.05 0.050 0.995
224 (Silica dust group ) 1.47 £ 0.02"" 1.23+0.03* 0.89 + 0.05* 0.94 + 0.02* 1.15 + 0.09* 150.342 0.000
3-MA 4 ( 3-MA group ) 1.75 + 0.04* 1.81+0.11% 1.81+0.11* 1.83 +0.08* 1.83£0.11* 0.662 0.624
3-MA T4 ( 3-MA intervention group ) 1.58 + 0.04*#" 1.37 £0.03** 1.03 + 0.04* 1.03 £ 0.10* 1.38 £ 0.06™ 101.562 0.000
F 79.692 118.003 244.795 242.598 99.371 — —
P 0.000 0.000 0.000 0.000 0.000 — —
[ ]+ GRBAILE, P<0.05; #: 58 LAME, P<0.05; a: 5§6ht4L, P<0.05; b: 520h %, P<0.05,
[ Note J*: Compared with the control group, P<0.05; #: Compared with the silica dust group, P<0.05; a: Compared with the 6h, P<0.05; b: Compared

with the 20h, P<0.05.
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X R4 ( P<0.05 ),
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(P>0.05); A2 5 RifiAs (] Se Tt o/ a3, 7E
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BT XA (P<0.05); 3-MAZH PI3KC3E1FEILE
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G Rl —2, ARRSIE T A, HET
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[ Note ]*: GAPDH expressions at 20h and no difference between each time point.
E5 AEZHZAE R E NR8383 A Beclinl & A 3% KE
Figure 5 Beclinl protein expression levels of NR8383 cells in

different groups at different time points

[ s+ BWEANSREZRHREITFEL, i 20h K .
[ Note ]*: GAPDH expressions at 20h and no difference between each time point.
6 A[EAS)AE R E NR8383 Al PI3KC3 & B RiAKF
Figure 6 PI3KC3 protein expression levels in NR8383 cells in

different groups at different time points

R®3 FEASARERE NR8383 4ifE Beclinl EHRIZKFE (X <5, n=6)
Table 3 Expression of Belinl in different groups at different time points of NR8383 cells

2151 ( Group ) 1h 3h 6h 12h 20h F P
Xt B4 ( Control group ) 0.70 = 0.03 0.72 £0.02 0.72 +0.04 0.71 £0.03 0.70 + 0.01 0.798 0.538
72221 ( Silica dust group ) 1.14 £0.14™" 1.55 +0.05* 1.79 +0.03* 1.75 = 0.03* 1.54 +0.02" 81.967 0.000
3-MA £ ( 3-MA group ) 0.65 0.07" 0.52+0.03""  0.42+0.03" 0.42 +0.03* 0.41+0.02% 36.019 0.000
3-MA FH5i£H ( 3-MA intervention group )~ 1.09 + 0.09"" 1.46 +0.03* 1.65 £0.06" 1.66 + 0.02** 1.49 +0.05* 101.289 0.000
F 47.277 1197.247 1667.070 3171.587 2263.831 — —
P 0.000 0.000 0.000 0.000 0.000 = =

[E J=: GPE4ALE, P<0.05; #:

Hry Wi, P<0.05; a: 5 6hthir, P<0.05; b: 5 20h %, P<0.05,

[ Note J*: Compared with the control group, P<0.05; #: Compared with the silica dust group, P<0.05; a: Compared with the 6h, P<0.05; b: Compared

with the 20h, P<0.05.

R4 FRAHTE R E NR83S3 4 PI3BKC3 EARIAKTFE (3 £5, n=6)
Table 4 Expression of PI3KC3 in different groups at different time points of NR8383 cells

531 ( Group ) 1h 3h 12h 20h F P
Xt B4 ( Control group ) 0.56+0.13 0.59 = 0.09 0.59 +0.09 0.59+0.11 0.58 +0.07 0.128 0.971
72221 ( Silica dust group ) 1.00 +0.08"" 1.61 +0.09* 1.96 +0.14" 1.86+0.16™ 1.59+0.12* 54.311 0.000
3-MA £ ( 3-MA group ) 0.53 +0.02" 0.51 +0.04™ 0.50 + 0.04" 0.50 + 0.05™ 0.42 +0.04™ 7.220 0.001
3-MA F#il ( 3-MA intervention group) ~ 0.78 £0.06™"  1.26 +0.07"* 1.58 +0.03* 1.58 = 0.03** 1.31+0.08™ 199.007 0.000
F 40.598 291.241 409.504 267.545 283.530 — —
P 0.000 0.000 0.000 0.000 0.000 = =

[VE J#: GtE4AHE, P<0.05; #:

Srr Wi, P<0.05; a: 5 6hthir, P<0.05; b: 5 20h %, P<0.05,

[ Note J*: Compared with the control group, P<0.05; #: Compared with the silica dust group, P<0.05; a: Compared with the 6h, P<0.05; b: Compared

with the 20h, P<0.05.

2.4 NRS8383 2m it Beclinl B 4469 %k
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[ Note | This is a schematic diagram of the results of immunoprecipitation
of PI3KC3 with PI3KC3 primary antibody. The top three bands
represent Beclinl protein in PI3KC3 precipitated protein, Beclinl
protein in total protein, and PI3KC3 protein in total protein. A, B, C,
and D represent the control group, the silica dust group, the 3-MA
group, and the 3-MA intervention group, respectively.
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Figure 7 Expression levels and interaction of Beclinl

and PI3KC3 in different groups
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