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Impact of SEL/L deletion in central nervous system on the
behavior of mice
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[ Abstract]  Objective To investigate the role of endoplasmic reticulum protein SEL1L in the maintenance of
physiological activities of the central nervous system in mammals. Methods Neuron-specific SELIL knockout mice
(NKO) were generated using the Cre/loxp strategy. Both female and male mice were divided into experimental group
(NKO) and wild-type group (WT), with 10 mice in each group and of both sexes. The postnatal survival time, body
weight and behavioral indicators such as strength of skeletal muscle, balance coordination, locomotion and anxiety of the
mice in each group were compared and analyzed to evaluate the physiological role of SEL1L in the central nervous system.
Results The survival time of the NKO mice was only (6 +3) weeks on average. Although the neonatal body weight of the

NKO mice was similar to that of the wild-type mice, both the male and female NKO mice were significantly more retarded in
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growth than the wild-type mice, since the body weight of the NKO mice was 54. 64% , 40. 54% and 38.57% of the WT
mice at 3, 5 and 8 weeks of age, respectively. The strength of skeletal muscle of the male NKO mice was 44.24% ,
48.09% and 49.04% of male WT mice, and as for the female NKO mice, it was 39.39% , 50. 19% and 49. 69% of the
female WT mice at those three postnatal time points. The movement time, which indicates the balance coordination, of the
male NKO mice was 26.92% , 41.58% and 37.48% of the male WT mice, and the movement time of the female NKO
mice was 46. 02% , 47.67% and 38.48% of the female WT mice. The movement distance in the open field test and the
time spent to enter the central region of the male NKO mice were (24.63% , 9.57% ), (25.87% , 11.63% ) and
(51.96% , 9.97% ) of the male WT mice, and as for the female NKO mice, those two indicators were (35.62% ,
25.93% ), (42.75% ,9.77% ) and (34.77% , 14.49% ) of the female WT mice. In addition, the NKO mice showed
more prominent anxiety. There were significant differences between the NKO group and the WT group for all of the experi-
ments above (P < 0.001). Conclusions The data of the postnatal survival time, the body weight and the behavioral in-
dicators such as balance coordination, locomotion and anxiety of the mice show that the condition of the NKO mice is signif-

icantly worse than that of the WT mice, indicating an important role of SEL1L in the maintenance of physiological functions
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of the central nervous system.
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Fig.3 Comparison of balance coordination and muscle strength of the NKO and WT mice
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Fig.4 Comparison of grasping strength of the
NKO and WT mice
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Tab.1 Comparison amount of feces of the mice in each group during the open field test

21 %3 5 8 A

Groups 3rd week Sth week 8th week

WT HEtE WT Male 5.2+1.2 6.3+1.3 6.5x1.1
WT it WT Female 5.9:1.2 5.5+0.8 5.9x1.1
NKO Mt NKO Male 1.5+1.5° 0.9£0.9 1.5+1.0°
NKO Witk NKO Female 1.3+1.4° 0.9+1.1° 1.0+1.0°

T S EPAERL HEL, P < 0.0001,
Note. Compared with the WT group,*P < 0. 0001.

x2 wERth/NUS S EER R ILE (2 £ 5, n=10,mm)

Tab.2 Comparison of total movement distance of the mice in each group during the open field test

4151 553 )4 %5 55 8 JH]
Groups 3rd week Sth week 8th week
WT HEPE WT Male 52462. 52 £20262.72 43189.93 +11090. 76 30528. 50 +15692. 48
WT #iPE WT Female 33976. 51 £9555.02 32945. 34 +12958. 89 26909. 66 +7862.65
NKO HEPE NKO Male 12922. 51 +3004.5*" 11174. 87 +12468.78* 15863. 14 +11653.51°¢
NKO #fitt: NKO Female 12101. 30 +3756.31* 14085. 29 +4078. 62 9357. 87 +12468. 78"

S A I A, 2P < 0.0001,°P < 0.01,°P < 0.05,
Note. Compared with the WT group,*P < 0.0001,"P < 0.01,°P < 0. 05.

®3 B/ NS FEEE N R (x 25, n=10,mm/s)

Tab.3 Comparison of average speed of the mice in each group during the open field test

25 51 %53 ) S5 %58 JH
Groups 3rd week Sth week 8th week
WT et WT Male 59.43 £19.23 49.98 +13.93 45.13 +8.37
WT #iPE WT Female 41.79 +11.12 43.54 +9.34 35.48 £10. 16
NKO #fPE NKO Male 36.87 +7.60" 25.85 +11.54* 19.80 +7.11°
NKO #fif: NKO Female 30.33 +£12.7¢ 6.60 +11.96" 17.11 £5.24¢

TE: 5B AR A, *P < 0.0001,"P < 0.01,°P < 0.05,
Note. Compared with the WT group,®P < 0.0001,"P < 0.01,°P < 0. 05.
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R4 W LE TN RAEA T R X AR LA (x £ 5, n=10,5)

Tab.4 Comparison of the time spent to enter the central region of the mice in each group during the open field test

25 51 %53 )8 S5 %58 JH

Groups 3rd week Sth week 8th week
WT HElE: WT Male 67.26 +64.12 102.32 +32.01 107.77 +38.44
WT Mtk WT Female 76.27 +23.73 116.12 £52.19 86. 69 +46.47
NKO i NKO Male 6.44 +3.68" 11.90 +13. 86" 10.74 +7.47°

NKO Ht: NKO Female 19.78 £21.86*

11.34 £22.46" 12.56 +16.92"

. S EPA RIH R, 2P < 0.0001,°P < 0.01,°P < 0.05,

Note. Compared with the WT group,*P < 0.0001,"P < 0.01,°P < 0. 05.
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