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SUPPLEMENTAL MATERIAL 

Supplemental materials and methods 

Functional behavioral test 

Grid-Walking Task. One trial per day was run at approximately the 

same time each day. The grid-walking apparatus was manufactured as 

previously described by Justine J. Overman et al (Overman et al.,2012), 

using 12-mm square wire mesh with a grid area 32 cm/20 cm/50 cm 

(length/width/ height). Each mouse was placed on the elevated wire grid 

and allowed to free walking for a period of 5min. Footfault was 

considered if it was not providing support and the foot went through the 

grid hole. The number of footfaults was counted during this time.  

Cylinder Task. The cylinder is 15cm in height with a diameter of 

10cm as previous study(Li et al.,2015). When placed in a cylinder, the 

animal rears to a standing position and uses forelimbs for vertical wall 

exploration and for supporting its weight with either one or both of its 

forelimbs on the side of the cylinder wall. Animals in the cylinder was 

evaluated quantitatively to determine forelimb preference during vertical 

exploratory movements. The time (seconds) during each rear that spent 

on the right forelimb, the left forelimb, or both forelimbs was recorded 

using video camera and calculated. These data were used to derive a 

single forelimb asymmetry index: (percent ipsilateral use) − (percent 

contralateral use).  
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Pasta handing Task. Brand capellini pasta (1.0 mm diameter) is cut 

to 2.6 cm length for this testing as previous study (Tennant et al.,2010). 

To overcome neophobic responses and to establish skill in handling, 

animals are exposed to the pasta pieces in their home cage several times 

in the weeks prior to testing. Removal of food a few hours before or 

overnight may facilitate eating in front of the experimenter. Video camera 

is placed in front of testing chamber. Percentage of handling time using 

contralateral forepaw relative to both paws was calculated. 

Single-pellet retrieval task. The single-pellet retrieval task was 

conducted to evaluate the fine finger motor function of MCAO mice, as 

described (Yang et al.,2018). 

Supplemental results 

ART alleviated Post-MCAO motor function impairment.  

The effects of ART on motor function impairment after MCAO were 

investigated, and four doses (50mg/kg, 100mg/kg, 150mg/kg, 200mg/kg) 

were used (Experiment 1, Fig. S1A, n=10 in each group of different tests).  

The number of footfaults of the forelimb contralateral to the stroke 

were recorded in the grid-walking test of forelimb function in gait (Fig. 

S3A). Compared with the sham group, footfaults were significantly 

increased in the MCAO+Veh group from 3 to 7 days after MCAO (p<0.05), 

and surprisingly, 150mg/kg ART rescued footfaults in both tests at day 3 

and 7 post-MCAO (p<0.05).  
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The percentage of handling time using right forepaw relative to both 

paws was recorded in pasta handling task after stroke (Fig. S3B). 

Compared with the sham group, handling time using right forepaw were 

significantly increased in the MCAO+Veh group at 3 and 7 days after 

MCAO (p<0.05). Compared with the MCAO+Veh group, 150 mg/ kg ART 

group exhibited reduced t handling time using right forepaw at day 7 post-

MCAO (p<0.05).  

The percentage of left (unaffected) forelimb rearing was recorded in 

cylinder test of forelimb symmetry in exploratory rearing, and percent of 

left (unaffected) forelimb rearing as negative values (Fig. S3C). In 

comparison with the sham group, the MCAO+Veh group showed 

significantly increased the percent of left (unaffected) forelimb rearing at 

3 and 7 days after MCAO (p<0.05). Compared with the MCAO+Veh group, 

150 mg/ kg ART group exhibited reduced the percent of left (unaffected) 

forelimb rearing at day 3 and 7 post-MCAO (p<0.05).  

We further conducted the single-pellet retrieval task to evaluate the 

fine finger motor function of MCAO mice (Fig. S3D). The retrieval 

success rate was significantly reduced among the MCAO mice at day 3 

and 7. The 150 mg/kg ART-treated group performed better that control 

group in retrieving food at day 3 and 7 after ischemia/perfusion (p＜

0.05).  
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Figure S1. Schematic experimental design. (A) Experiment 1 was 

performed to evaluate the protective effects of different concentrations of 

ART on functional behavioral test after MCAO. (B) Experiment 2 was 

carried out to examine the efficacy of ART, and to identify the underlying 

mechanisms of its neuroprotective effects on MCAO model. MRI, 

magnetic resonance imaging; DTI, diffusion tensor imaging; TTC, 2, 3, 5-

triphenyltetrazolium hydrochloride staining; T.E.M., transmission electron 

microscopy; IF, immunofluorescence; WB, western blotting; ART: 

artesunate; FOXO3aOE: overexpression model of FOXO3a generated using 

mutant type Ad-TM-FOXO3a recombinant adenovirus vectors. 

 

Figure S2. Administration of ART or/and overexpression of FOXO3a 
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exhibited no effects on mice survival rate and body weight. (A and B) 

Survival rate and body weight were measured at day 0, 1, 3 and 7 post-

MCAO, the survival rate and body weight exhibited no difference in 

MCAO+Veh, MCAO+MCAO and MCAO+ART+ FOXO3aOE group. 

Data were presented as the Mean±SEM (n=10 in each group). ART: 

artesunate; FOXO3aOE: overexpression model of FOXO3a generated using 

mutant type Ad-TM-FOXO3a recombinant adenovirus vectors; NS: no 

significance. 

 

Figure S3. ART alleviated post-MCAO motor dysfunction in mice. (A) 

Grid-walking test of forelimb function in gait. The y axis is the number of 

footfaults of the forelimb contralateral to the stroke. (B) Pasta handling task 

after stroke. The y axis is the percentage of handling time using right 
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forepaw relative to both paws. (C) Cylinder test of forelimb symmetry in 

exploratory rearing, and the y axis shows bilaterally symmetric rearing as 

0.0 and percent of left (unaffected) forelimb rearing as negative values. (D) 

The single-pellet retrieval task was conducted to evaluate the fine finger 

motor function at day 3 and 7 after ischemia/reperfusion. n=6 in each 

group, *p<0.05 MCAO+ART 150mg/kg vs. MCAO+Veh group; #p<0.

05 MCAO+ART 100mg/kg vs. MCAO+Veh group; $p<0.05 MCAO+

ART 200mg/kg vs. MCAO+Veh group; @p<0.05 MCAO+veh vs. 

sham group. 

Figure S4. Transfection efficiency of overexpressed FOXO3a was 

confirmed by western blotting 24h after MCAO (72h after virus injection). 

(A) Representative western blot of FOXO3a; (B) Quantification of western 

blots for FOXO3a in comparison with Ad-Flag. The protein levels of 

FOXO3a in Ad-TM-FOXO3a group was significantly increased. Data 

were presented as the Mean±SEM (n=3 in each group). FOXO3aOE: 

overexpression model of FOXO3a generated using mutant type Ad-TM-

FOXO3a recombinant adenovirus vectors. *p<0.05 vs. Ad-Flag group. 
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Figure S5. FOXO3a was involved in ART-modulated neurogenesis in 

SVZ after MCAO. (A) Representative immunostaining of Brdu in SVZ at 

three days after MCAO (scale bar =100 μm). (B) Quantitative analyses of 

the fluorescence intensity of Brdu staining. n=6 in each group, *p<0.05 vs. 

MCAO+ART group. ART.: artesunate. FOXO3aOE: overexpression model 

of FOXO3a generated using mutant type Ad-TM-FOXO3a recombinant 

adenovirus vectors. 
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