320 fih ZEZE e K r 24,2022 ,44(4) http : //aammt. tmmu. edu. cn

DOI:;10. 16016/j. 2097-0927. 202108210

BEHEEHEMR SA M SFHBBAEEAREZSEPRIER

RGP RS R WL, AFET RAF 400038 T K, il 75 75 [ K2 (5 = FE I K2 ) S s 1S o
REENTF B T B3, B R T S 2 D i 2 3 o 5 S 3

(HZ] HY BT E AR SA (kinesin family member 5A, KIFSA) -5 975 B4 ) &
WGER I 2 TP IE R . Jitk DUFEAREE IR SPF ¢ C5TBL/6J /NFRUEZ A 4 o0 WA, 4y Ry Xk
MR AR R A . K SR 3285 24 h 5 B 2 Moo B8 vk 2 (1Cy, ) o #F—4H 1.2.3 pumol/L
SR PR 2T 24 h K I A0 A7 3 200 o AL ANV A T BE . RT-qPCR Al Western blot £ il]
KIFS5A mRNA FlfE (R E . MR ik KIFSA K AR 2 85 5 400 RV B IR DI RE 401k S A A7
R, g MEIu BB 24 h R BINHIRE 1Cs, 4 2.9 wmol/L, S5XFHRAIAIEE,2 .3 pmol/L
FRIEEE 24 h JS AR STHIMLTE ) 32 B (P<0. 01) , 588 A K A B B2 3 RS 8 H 1B 25 b (P<
0.01), BLAk, SXTHRAAAHEL ,2.3 wmol/L G AL EmAL R F5 5 35 il b 48 TV AR 2 2 3R FH 8 B ( cathepsin
B, CTSB) {{ P A el AR HR PE 3RS (P<0. 01) {H X2 218 (T D (cathepsin D, CTSD ) {f¥E %A R0
f2 R 5 KIFSA 1) mRNA J 8 308 B FRIR(P<0.01) o b3R5k KIFSA AT DI 25 ol s 40 2% R X i 48
T ZUER ARG CTSB (30 ] e e B 2 8 1 I PR AR pH (BRI , 35 04 2% 58 X A e oo A M 3% )
RMOSRARKMIMHVER (P<0.01) . &5 WRE R E WML KIFSA A&k, 5
AT EE A H 2o TS 1 s K.

[K8EIA]  SAbS; p 2 a s KIFS A R IA ) AR

[FEZESES] R341; R992; R995 [ XERERERD ] A

Effect of KIFS5A mediated lysosomal functions in cadmium exposure-induced

neurotoxicity in vitro
DENG Ping, CHEN Menyan, XIE Jia, TIAN Li, YU Zhengping, PI Huifeng Department of Occupational Health,

Key Laboratory of Electromagnetic Radiation Protection of Ministry of Education, Faculty of Military Preventive
Medicine, Army Medical University ( Third Military Medical University) , Chongqing, 400038, China

[ Abstract | Objective To investigate the effect of kinesin family member 5A ( KIF5A) mediated
lysosomal functions in cadmium ( Cd) exposure-induced neurotoxicity. Methods  Primary cortical neurons
isolated and primarily cultured from specific pathogen free (SPF) C57BL/6] mice were used and divided into
control and Cd-exposed groups. The 50% inhibitory concentration (ICy,) of cortical neurons after 24 h of Cd
exposure was measured. Furthermore, the neurons were treated with 1, 2 and 3 pmol/L cadmium chloride
(CdCl,) for 24 h, and then cell viability, neuronal differentiation and lysosomal function were measured. RT-
qPCR and Western blotting were used to detect the changes of KIF5A expression at mRNA and protein levels.
The effects of overexpression of KIFSA by adenoviral vector on cell viability, neuronal differentiation and
lysosomal function were also investigated in the Cd-exposed cortical neurons. Results The ICy, value in
neurons exposure to CdCl, for 24 h was determined to be 2.9 pwmol/L. Compared with the control group, the
cell viability was inhibited ( P<0.01) and the total length of protrusion growth and the number of branching
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points were obviously reduced ( P<0.01) after 2 and 3 wmol/L CdCl, exposure for 24 h. In addition, 2 and

3 wmol/L CdCl, treatment also resulted in dramatically decreased lysosomal activity of cathepsin B ( CTSB)

and altered acidic environment when compared with the control group ( P<0. 01). However, the activity

cathepsin D(CTSD) was not significantly changed in CdCl,-exposed neuronal cells. More importantly, the

mRNA and protein levels of KIFSA were remarkably decreased after Cd exposure ( P<0.01). Overexpression

of KIF5A effectively increased the CTSB activity, stabilized the lysosomal pH value, and antagonized the
inhibitory effect on cell viability and protrusion growth induced by Cd exposure (P<0.01). Conclusion Cd

exposure significantly reduces KIF5A protein expression in neurons, and thereby impairs lysosomal function

and inhibits neuronal cell viability and protrusion growth.
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