
Dec. 2020, 40(6)      463Laboratory Animal and Comparative Medicine

doi:10.3969/j.issn.1674-5817.2020.06.001

[ ] 2020-01-02

[ ] (7202077); 

        (Z181100006218045);

       (2019bjlnyy- -4)

[ ] (1988 ), , , , 

      

                    E-mail: sbinbin2012@163.com

[ ]     (1983 ), , , , 

      E-mail: jyu319@163.com

                  

 100095

[ ]      

   6 C57BL/6J

    D Cathepsin D 2 lysosomal-

associated membrane protein 2 LAMP2 3A/B microtubule-associated

protein 1A/1B-light chain 3 LC3A/B 3 autophagy-related protein 3 Atg3

Ras GTP 7 Ras-related GTP-binding protein 7 Rab7 Calpain

Calpastatin

Calpastatin P 0.05

Cathepsin D LAMP2 LC3A/B Atg3 Rab7 Calpain1 P

0.05 Calpain P 0.05     -

Calpain

Calpain Calpain

[ ] -

[ ] R744.8 Q95-33   [ ] A   [ ] 1674-5817(2020)06-0463-07

3 ubiquitin-proteasome

system UPS autophagy

Calpain

[1-2] UPS

Ubiquitin D

Cathepsin D 2 lysosomal-

associated membrane protein 2 LAMP2)

3A/B microtubule-associated

protein 1A/1B-light chain 3 LC3A/B

3 autophagy-related protein 3 Atg3

Ras GTP 7 Ras-related GTP-

binding protein 7 Rab7 Calpain

Calpain Calpastatin

C57BL/

6J

   



464 Dce. 2020, 40(6)Laboratory Animal and Comparative Medicine

1  

1.1   

6 C57BL/6J 4

1 16 20 g

[SCXK( )2016-0011]

[SYXK( )2019-

0012]

e y e

o l f a c t o r y  b u l b c o r t e x

h i p p o c a m p u s s t r i a t u m

midbrain cerebellum brain

s tem spina l  cord SC

sciatic nerve SN muscle

80

2018BJLNYY- - 2018-

0 1 3

1.2   

10% SDS

PierceTM BCA 

Thermo Fisher  Scient i f ic 10% TGX

Acrylamide Kit Turbo Trans-Blot

Turbo Bio-Rad

C a l p a i n 1 l a r g e

Calpastatin LC3A/B

Atg3 Cell Signaling

Technology LAMP2

Ubiquitin Rab7

neurofilamen heavy polypeptide

NFH Abcam

β-actin Calpain small

Sigma-Aldrich Cathepsin

D R&D Systems

Odyssey CLX

LI-COR Bioscience

1.3    

30 μL/mg

 1% SDS

16 800 g 10 min

BCA

10% SDS-PAGE Bio-Rad

TGX acrylamide kit 4% 12% NuPAGE Bis-Tris

5%

1 h Odyssey

30 min Cathepsin D 1 1 000

LAMP2 1 1  0 0 0 L C 3 A / B

1 1 0 0 0 A t g 3 1 1 0 0 0

Rab7 1 1 000 Ubiquitin 1 500

Calpain1 large 1 1 000 Calpain

small 1 500 Calpastatin 1 1 000

NFH 1 5 000 β-actin 1 10 000

4 PBST 0.1% Tween-

20 3 5  min

IRDye®

I g G 1 5  0 0 0

1 h PBST Odyssey

Image J

1.4   

GraphPad Pr ism 7

GraphPad Software x  s

t P 0.05

2   

2.1  

Cathepsin D

LAMP2 LC3A/B Atg3 Rab7 Calpain

Calpastatin

S C S N

1 A

1B β-actin

2.2   

SC SN

2 A S C S N U P S

Ubiquitin Cathepsin D LAMP2



Dec. 2020, 40(6)      465Laboratory Animal and Comparative Medicine

A

LC3A/B-ll

Cathepsin D

LC3A/B-l

Atg3

LAMP2

Calpain1 large

Calpastatin

β-Actin

Rab7

Calpain small

37 000

75 000

15 000

37 000

20 000

75 000

25 000

100 000

57 000

Ey
e

O
B

C
X

H
C

St
r

M
id

C
B

BS SC SN M
us

cl
e

A B E y e O B C X H C

S t r M i d C B B S S C S N M u s c l e

D Cathepsin D 2 LAMP2 3A/B LC3A/B

3 Atg3 Ras GTP 7 Rab7 1 Calpain1 large

Calpain small Calpastatin

 1  

Figure 1  Expression of autophagy and Calpain pathway molecules in the tissues of mice detected by Western blotting
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  Figure 2  Expression of protein degradation pathway molecules in the spinal cord and sciatic nerve of mice detected by

                  Western blotting
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[Abstract]    Objective    To investigate the expression and distribution of the molecules regulating

protein degradation pathway in the nervous system of mice. Methods   The eye, olfactory bulb,

cortex, hippocampus, striatum, midbrain, cerebellum, brainstem, spinal cord, sciatic nerve and muscle

of 6 weeks wild-type C57BL/6J mice were collected. Then the distribution and expression of key

proteins in protein degradation pathway in different tissues, anatomical sites and subcellular

structures were determined by Western blotting. Results   Cathepsin D, lysosomal-associated

membrane protein 2 (LAMP2), microtubule-associated protein 1A/1B-light chain 3 (LC3A/B),

autophagy-related protein (Atg3), Ras-related GTP-binding protein7 (Rab7), Calpain and Calpastatin

had different expression levels in the eye, brain, spinal cord, sciatic nerve and muscle. Compared to

the spinal cord, the sciatic nerve showed decreased levels of ubiquitin, Cathepsin D, LAMP2, total

LC3A/B, Atg3, Rab7 and full length of Calpain1 large subunit (P<0.05), and increased level of Calpain

small subunit (P<0.05). Conclusion    The ubiquitin-proteasome system and autophagy mainly are

widespread in the cell under physiological conditions, which mainly occurs in the cell body of neurons;

but the level of spliced Calpain small in axon is relatively high, which suggests that Calpain degradation

pathway may play a major role in axon.
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