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Fig.1 CysC mRNA expression level is decreased in different tissues of gerbils
Comperred with the wild type (Control), the mRNA level in CysC knockout homozygous (CysC™") gerbils’ brain (a), spleen (b), testis (c) and
pancreas (d) were dramatically downregulated when quantified by qPCR. Those results demostrated that CysC was successfully knocked out in

different tissues of CysC™" gerbils. Statistical analysis was performed by #-test, n=3, *P< 0.05.
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Fig.2 CysC knockout induces depression—like behavior in gerbils at different ages
Behavioral tests were performed in wild-type (WT, n=15) and homozygous (CysC™", n=8) gerbils aged 3—5 months (young), 10-12 months (middle)
and 30-32 months (old), respectively. In the open field test (OFT), the frequency (a) and time (b) of WT& CysC™ gerbil entering into the central area
were detected. The frequency and time of CysC™™ gerbil entering into the central area were significantly lower than WT in old gerbil. In the sucrose
preference test (SPT), the sucrose preference of middle CysC™ gerbils was significantly lower than that of WT (c). In the novel object recognition
test, the preference index (P1%) to new object of young CysC™~ gerbils was significantly lower than WT (d). In the social novelty preference test, the
frequency into strange animal chamber (e), the time spent on strange animal chamber (f), and the time with strange animal (g) of CysC™ gerbils were

significantly lower than that of WT in different periods. Statistical analysis was performed by #-test, * P <0.05, ** P <0.01, *** P <0.001.
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Fig.3 Protective effect of CysC to HUVEC
CysC (200 pg/L) (a) improved, or CysC inhibitor (200 pg/L) (b) decreased proliferation of HUVEC. HUVEC was treated by H&S condition (c) or
TNF-a (100 mg/L) for 24 h (d), and CysC showed protective effect whereas CysC inhibitor displayed converse effect. Cell activity of HUVEC was
measured by MTT assay. 4,,, are means £SD, with statistical analysis by #-test or one way ANOVA. * P <0.05,** P<0.01,*** P<0.001.
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Fig.4 Protective effect of CysC to N2a
N2a cells were treated with PBS, CysC (50 pg/L) and CysC inhibitor (50 pg/L) respectively for 36 h under OGD (a) or H&S (b) 2 h treatment, or 6 h-
stimulating with LPS (100 mg/L) (c). CysC harbored significant protection on N2a cell viability tested by MTT assay. 4,,, are means+SD, with
statistical analysis by one way ANOVA. * P <0.05, ** P<0.01.
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Fig.5 CysC has no effect on smooth muscle cells
After treating with 100 pg/L, 200 pg/L, 400 pg/L and 800 pg/L of CysC (a) for 24 h or CysC inhibitor (b) for 24 h, the proliferation level of
HASMCs was detected by MTT assay. The result showed that there was no statistical difference between all dosage groups of CysC or CysC
inhibitor. 4, are means=SD, with statistical analysis by one way ANOVA.
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Knockout of Cystatin C Induced Depression Model in Gerbils®
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Abstract Objective The endogenous cystatin C (CysC), encoded by the CST3 gene, is highly expressed in the
brain and has protective effects in a variety of neuropathological processes. The aim of this research is to
investigate whether knocking out (KO) CysC in gerbils can induce an animal model of depression and the

protective effect of CysC on endothelial cells and neuronal cells under simulated pathological conditions.
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Methods The transcription level of CysC in different tissues of CysC knockout (CysC-KO) gerbils was detected
using qPCR. The behavior of CysC-KO gerbils was evaluated through sucrose preference test (SPT), social
interaction (SI), novel object recognition test (NOR), light/dark boxes, and open field trials (OFT). And under the
pathological conditions simulated by H&S (hypoxic and starvation) or OGD/R (oxygen glucose deprivation/
reoxygenation) or inflammatory factor (TNF-a/LPS), MTT assay was used to detect the effect of CysC or its
inhibitor on HUVEC (human umbilical vein endothelial cells) and N2a (mouse neuroblastoma N2a cells) viability.
Results CysC expression in CysC-KO gerbils was significantly reduced in various tissues, especially in the
brain. Deficiency of CysC in gerbils induces depression-like behavior, but does not affect motion and exploration
behavior. CysC significantly improved proliferation of both endothelial cell and neuronal cells under H&S, OGD
and inflammatory conditions, while CysC inhibitor harbored contrary effect. Conclusion The CysC-KO gerbils
exhibited depression-like behavior, which may be caused by the loss of the protective effect of CysC in vascular
endothelial cells and neuronal cells. These results provide a new gerbil model for studying the neuroprotective

effects of CysC and the mechanism of depression.
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