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[ Abstract]  Objective To observe the effect of overexpression of lysosome associated membrane protein 2A

(LAMP2A) up-regulating chaperone-mediated autophagy (CMA) in the substantia nigra on the locomotor behavior of a
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Parkinson’ s disease (PD) rhesus monkey model. Methods We established a rhesus monkey model of PD. A stereotactic
injection device was used to inject Lewy bodies (LBs) extracts from the brain tissues donated by PD patients into the right
striatum of seven rhesus monkeys. At the same time, extracts of brain tissue donated by control (non-PD) patients were
injected into the striatum of the left brain. The animals were randomly divided into two groups. The LAMP2A overexpression
group (n=4) was bilaterally injected with an adeno-associated virus vector overexpressing LAMP2A ; the control group (n
=3) was injected with a control virus vector in both sides of the substantia nigra. The motor function of monkeys was
evaluated by the hill and valley staircase experiment and the pick-up test. The levels of total a-synuclein (a-syn) and
phosphorylated a-syn in the cerebrospinal fluid and serum of experimental monkeys were determined by ELISA. Results
In the valley staircase task and the outside board pick up test, the fine motor level of the left upper limb of the control
group of rhesus monkeys was lower than that of the right side. There was no significant difference in the fine motor level of
the upper limbs on the left and right sides of the rhesus monkeys in the LAMP2A overexpression group. Cerebrospinal fluid
and serum total a-syn levels and phosphorylated a-syn levels of the control group increased significantly at 12 months after
operation. The levels of phosphorylated a-syn in cerebrospinal fluid and serum phosphorylated a-syn in the LAMP2A
overexpression group were lower than those in the control group at the same time after 8 months. Conclusions

Overexpression of LAMP2A improved the fine motor ability of experimental monkeys in the rhesus monkey model of PD

through up-regulating CMA-mediated o-syn elimination.
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Note. A, Construction of rhesus monkey models of Parkinson’ s disease. B, Target brain area and injection in control group and

LAMP2A overexpression group.

Figure 1 Experimental monkey modeling and grouping schematic diagram in this study
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Note. A, Hill staircase task equipment. B, Ratio of time spent on the left hand to the right hand in hill staircase task. C, Time to get food from left and

right hands in hill staircase task. D, Valley staircase task equipment. E, Ratio of time spent on the left hand to the right hand in valley staircase task. F,

Time to get food from left and right hands in valley staircase task. Compared to the control group, *P<0.05, ™ P<0.01.

Figure 2 Staircase task equipment and results
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Note. A, Middle plate pick up test equipment. B, Ratio of time spent on the left hand to the right hand in middle plate pick up test. C, Time to get food

from left and right hands in middle plate pick up test. D, Outside plate pick up test equipment. E, Ratio of time spent on the left hand to the right hand

in outside plate pick up test. F', Time to get food from left and right hands in outside plate pick up test. Compared to the control group, *P<0.05.

Figure 3 Pick-up test equipment and results

A SEBBE AR o-syn ZKCOF- 5 B SRR IS B a-syn ZKOF 5 C: SR E R PERR L a-syn 7K D2 SEIME 1ML TS BEFR AL a-syn 7KF. 5[]
X BRZEAR 1L, *P<0. 05, ™ P<0. 01; 5%} 8840 0 A M LL, " P<0. 01, P<0.001; 5 LAMP2A % ik4H 0 AL, % P<0.05,%%% P<0. 001,
B4 S ERAE R ANLE B a-syn K- FIBEER L a-syn 7K HLEL (£5)
Note. A, Total a-syn level of experimental monkey cerebrospinal fluid. B, Total a-syn level of experimental monkey serum. C, Phosphorylated a-syn
level of experimental monkey cerebrospinal fluid. D, Phosphorylated a-syn level of experimental monkey serum. Compared with the control group in the
same period, *P<0.05, *** P<0.01. Compared to the control group at 0 months, *P<0. 01, **P<0.001. Compared to the LAMP2A overexpression
group at 0 months, #P<0.05, **%p<0.001.
Figure 4 Comparison of total a-syn levels and phosphorylated a-syn levels in the cerebrospinal

fluid and serum of experimental monkeys
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