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1. Experimental design and schedule
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Figure S1. Experimental design and schedule. Corannulene and mPEG-DSPE were dissolved in 500 L
tetrahydrofuran (THF). Then, Corannulene and mPEG-DSPE spontaneously formed to PEGylation
corannulene nanoparticles (PEGylation CoNps) under 78°C. Experimental schedule was designed to
examine the neural functions of PEGylation CoNps. Two experiments are designed to examine effects of
short- and long- term of PEGylation CoNps on living mouse. As the experimental schedule showed home
cage test (HC-T), open field test (OF-T) and light-dark transition test (D/L-T) was studied to examined mice

behaviors. Mice were sacrificed after behavioral test in Day 15 and Day 30.



2. Behavioral experimental test methods
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Figure S2. Semi-nature condition was established to examine mice behaviors changes®. Mice behaviors was
recorded by CCD camera (H0514-MP2, Computar CCD), and analyzed though MATLAB software?. The
background was subtracted from each video frame, then established coordinate to determine mice position
and calculate mice traveled distance and speed. Behaviors pattern was defined according to velocity and
distance dynamic as previously published® 4. (a) Semi-nature condition and automated video track system.
Mice position was recorded by CCD camera; (b) Coordinate was established by MATLAB software to
simulate mice travel trajectories, then create (c); (b) Mice behaviors was defined by frame and established

ethogram.



3. Supplementary materials characterization
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Figure S3. The characterization of materials. (a) Dynamic light scattering (DLS) data. DLS results showed

the average size of PEGylation CoNps are 75.7 nm, and zeta potential is -40.65 mv in saline solution.

Corannulene is 285.2 and zeta potential is -27.96 (mv) in THF due to corannulene insoluble in non-organic

solvents, and the DLS was examined in corannulene/ THF solution. (b) The intensity of PEGylation CoNps.

DLS results showed that there are large particles interference, but the smaller PEGylation CoNps exhibited

most contribution in particles’ number and displayed good curve fitting. (C) Entrapment efficiency of
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PEGytion. The results showed that the entrapment efficiency of PEG is about 87%. (d) Absorption spectrum
(190 nm-700 nm), emission spectrum and excitation spectrum of PEGylation CoNps. As the results showed

the excitation spectrum is 250 nm and emission are 438 nm.

4. PEGylation enhanced biocompatibility of corannulene
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Figure S4. PEGylation enhanced biocompatibility of corannulene. PEGylation reduced the aggregation of
corannulene. In addition, PC-12 cells were incubated with PEGylation CoNps for 4h. Confocal image

showed that PEGylation CoNps can be up-taken by PC-12 cells. These results indicate that PEGylation

enhanced biocompatibility of corannulene.



5. Mice home-cage resting bouts in light and dark condition
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Figure S5. (a) Numbers of resting bouts in light. Injection groups displayed more resting bouts than WT
groups in 16-32 s resting sections®. (b) Numbers of resting bouts in dark. Injection groups showed more
resting bouts in -64 s and -128 s resting section than in light. As the results showed that PEGylation CoNps
mainly increased short resting time in light and lead to more total resting bouts injected groups than WT

groups® (Tukey Test, *p<0.05,**p<0.01, ***p<0.001).

7



6. General linear model of mice behaviors
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Figure S6. General linear model analysis the effect and coefficient of mice behaviors on experimental
groups which indicate the contribution degrees of mice behavioral states to experimental groups. (a) The
effects of mice behaviors on experimental groups, line model was established under 1 significant value; (b)
The influence coefficient of mice behaviors to experimental groups, the mice static time, running time and

time section were positive correlation to experimental groups and the other were negative correlation.



7. Velocity frequency distribution of OF-T
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Figure S7. \elocity Frequency distribution over 400s in OF-T. As the results showed that WT and PEG
groups displayed more 5 cm/s than S20, S30 and L20 in 400s. Although the speed of L30 is more than 5
cm/s, but there were little >5 cm/s distribution within it. It is means that the PEGylation CoNps reduced

mice velocity and lead to decreasing locomotor activities.
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8. Trajectories of OF-T over400s
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Figure S8. Trajectories of OF-T from 0-100 s section to 300-400 s section®. WT and PEG groups showed
more travel distance than injection groups in each section what demonstrated PEGylation CoNps take down
mice locomotor activity. Furthermore, WT and PEG groups mice have entered the central region, but vividly

occurred in injected groups. This results illustrated that mice exhibited anxiety- like behaviors®.



9. Ethogram of mice in open field test over 400 s
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Figure S9. Ethogram of mice states over 400 s'. As the results showed that the food time, water time and

box time was very little and neglected. We discuss the average running time, walking time and static time in

100 s and showed that treatment of PEGylation CoNps reduced average running time and increased walking

time'" 2. The result suggests that the locomotion activities of mice were decreased after injected PEGylation

CoNps®.
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9. Trajectories and analysis of D/L-T
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Figure S9. (a) Trajectories of each experimental groups. The results showed that the trajectory was related
with dose-dependent of PEGylation CoNps. (b) Analyzing the mean number of entries times, stay time and
latency to first entre in light and dark zone. The results showed there was a significant difference between

WT and injection groups.
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10. DCX expression of 30 days PEGylation CoNps treatment
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Figure S10. DCX expression of 30 days PEGylation CoNps treatment. DCX is the marker of new-born
neuron that is 1 to 28 days of cells age. Therefore, DCX expression was examined at 30 days. The results

showed that DCX expression was increased after PEGylation CoNps treatment for 30 days.
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