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Supplementary Material and Methods
Behavioral analysis
Wire Grip Test: Rats were placed on 120 cm metal wire suspended 50 cm above a foam pad. The time that rats stayed on the wire within a 90 second interval was measured. A five-point scale was used [1,2].
Morris Water Maze: To evaluate the influence of activation and inhibition of WNT/β-catenin signaling pathway on learning and memory of rats after TBI, the Morris Water Maze (MWM) test was performed on 9 days post-TBI. Each rat was given a maximum of 90 seconds to find the submerged platform. If a rat failed to find the platform within 90 s, it was guided to the platform and remained 20 s in the platform. The latency was automatically recorded and analyzed with a video/computer system.
Open Field Test: An open field test was conducted to explore the presence of anxiety in TBI rats and performed on 3 d, 7 d, 14 d and 28 d post-TBI after the function of movement recovered. The center area was defined as a 30 cm30 cm square at the center of the arena (70 cm70 cm). Rats were allowed to freely explore the apparatus for 5 min. The experiments were recorded and the video were analyzed using software to determine the total and central distance travelled.
Light Dark box Test: Rats were tested in a light dark box for assessment of anxiety [3]. The light dark box consisted of a “light” chamber and a “dark” chamber, separated by a “door” in the shared wall. The light chamber had clear walls and was illuminated by overhead light. Rats were placed in the center of the light chamber, facing away from the door between the two chambers, and allowed to freely explore the apparatus for 10 min. Their behaviors were monitored by a digital video camera above the chambers. As parameters of anxiety-like behavior, the total amount of time spent in the light chamber and transitions between two chambers were calculated. 
Marble Burying Test: The marble burying test was employed to measure anxiety and compulsive-like behaviors 3 d, 7 d, 14 d and 28 days following injury [4]. The test took place in the morning, in a dimly lit room. A large, clear Plexiglas box was filled to a depth to a depth of 5 cm with standard wood shavings. Twelve black glass marbles were placed on the surface of the shavings in a rectangular shape, spaced 6.5-9.5 cm apart. Mice were individually placed in the center of the box; the test session was 30 min. At the end of the session, the numbers of marbles buried to at least a two thirds depth was counted by an investigator blinded to the injury status and sex mice.
Sucrose Preference Test: The sucrose preference test was performed as previously described [5]. Briefly, rats were individually housed and trained to drink from two drinking bottles for 48 h (two bottles of water and subsequently two bottle of 1% sucrose). The amount of sucrose consumed was measured on the morning of days 2 to 3, 7 to 8, 14 to 15, and 27 to 28 days following injury by weighing the bottles. The bottle positions were counterbalanced and the test was repeated the next day. Mean sucrose consumption relative to total fluid consumption was determined.
Forced Swim Test: Rats were placed in clear cylinders filled with water (23 ℃, 30 cm depth) and were video recorded for 6 min. Immobility time, defined as a lack of activity, except the minimal effort required to keep head above water, and was scored for 5 minutes by an experimenter blinded to treatment groups.
Social interaction Test: This test was performed as described previously [6]. Briefly, exploratory behavior in the arena was analyzed for the first 2.5 min in the presence of a wire mesh enclosure with or without an unfamiliar aggressor rat. The interaction ratio was calculated as ratio=.
Transwell analysis
PROTOCOL 1: For acute neuroinflammation model in vitro, 8 μm pore diameter inserts were employed to measure the astrocyte-neuron co-culture which was treatment with activated MCM. Primary astrocytes were plated at upper chamber and primary neuron in lower. Upper and lower chambers were exposed activated MCM for 0-48 h.
PROTOCOL 2: For primary astrocytes-microglia co-culture, transwell migration analysis were performed using 8 μm pore diameter inserts (Corning, MA). Briefly, 1104 microglial cells and 3-5104 astrocytes/ml were co-culture in the upper chamber with 1.5 ml DMEM-F12/10%FBS for 5 days, then, the DMEM-F12/10%FBS was replaced with NBM for 2 days. The bottom wells were contained mature primary cortical neuron that suffered LPS treatment for 8 hours or not. Following incubation at 37 ℃ for 48 h, non-migrating cells on the upper surface of the membrane were carefully removed with a cotton swab. Cells on the lower surface of the membrane were first fixed in 4% paraformaldehyde for 30 min, followed by staining with 0.2% crystal violet for 30 min. For quantification, six randomly fields on the lower membrane surface were imaged using computer-assisted microscopy[7].
PROTOCOL 3: For primary astrocyte migration analysis, the cells were prepared in the same manner as above. In brief, 5-7104 astrocytes/ml were planted in 8 μm pore diameter inserts and incubation with primary neuron (LPS or LPS-free NBM medium) after astrocyte and neuron maturity.
PROTOCOL 4: 0.4 and 8 μm pore diameter inserts were used to study the effect of astrocyte migration on neuron formation. In 0.4 μm inserts, cells in the upper chamber were not migration and free movement in 8 μm inserts. So, the astrocytes in upper chamber were co-cultured with unmatured neuron.
Primary neuron, astrocyte, microglia and co-culture
Cerebral cortical neurons were isolated from rats at embryonic day 16 (E16). Fetal whole brains were dissected under sterile condition and were transferred to ice-cold isolation medium consisting of equal volumes of Ca2+ and Mg2+-free phosphate buffered saline (PBS) and Dulbecco’s Modified Eagle’s Medium (Gibco, USA). Subsequently, cerebral cortices were freed of meninges, cut into small pieces, and digested with 0.25% trypsin-EDTA (Gibco, USA) at 37 ℃ for 15 min. Cells were dissociated gently by passages through a disposable pipette and centrifuged two times in DMEM supplemented with 5% FBS at 800 rpm for 5 min. The cells were resuspended in DMEM supplemented with 5% FBS and plated onto culture dishes coated with poly-D-lysine at 7-9105 cells/cm2. All cultures were maintained at 37 ℃ in 95% humidified air and 5% CO2. Eight hours later, discard the DMEM/5%FBS medium and replace with Neurobasal Medium containing 1B-27 (NBM, Gibco, USA). The cultures were used in experiments after 6-7 days of in vitro incubation.
Real-time PCR
S100a10 Forward primer: 5’-ATCCCAAATGGAGCATGCCA-3’
S100a10 Reverse primer: 5’-CCAGAGGGTCCTTTTGATTTTCC-3’
Ptx3 Forward primer: 5’-TACCCGCAGGCTGTGAAACA-3’
Ptx3 Reverse primer: 5’-ATAGGGGTTCCACTTGGTGC-3’
Tm4sf1 Forward primer: 5’-GGCAAGAGATGCTCGATGCT-3’
Tm4sf1 Reverse primer: 5’-TAGTTCCACACTCCGTTGGC-3’
Arginase-1 Forward primer: 5’-GTCCTGAAAGTAGCCCTGTCT-3’
Arginase-1 Reverse primer: 5’-CGTTGTGGGAGGCCTATCTT-3’
Nrf-2 Forward primer: 5’-TTTGTAGATGACCATGAGTCGC-3’
Nrf-2 Reverse primer: 5’-GCCAAACTTGCTCCATGTCC-3’
C3 Forward primer: 5’-TTGTCCCCTTGAAGATCGGC-3’
C3 Reverse primer: 5’-TCATTCCTTCTGGCACGACC-3’
GBP2 Forward primer: 5’-AGTCAATGGGCCACGTCTAAA-3’
GBP2 Reverse primer: 5’-AGTGGGTGATGGCCTTTTGT-3’
GAPDH Forward primer: 5’-AGTGCCAGCCTCGTCTCATA-3’
GAPDH Reverse primer: 5’-ATGAAGGGGTCGTTGATGGC-3’
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Supplementary Figure
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Supplementary figure 1. The WNT signaling expression in brain and primary culture neuron and astrocyte after TBI or LPS treatment.
(A-B) The level of β-catenin in brain cortex after TBI and acute-neuroinflammation (LPS). *p<0.05, ** p<0.01, *** p<0.001 vs sham rats, (n=3). (C) The experimental design of injury model in vitro. (D-E) The level of β-catenin in primary culture neurons and astrocytes at indicated time points after activated-MCM treatment. *p<0.05, ** p<0.01, *** p<0.001 vs control group (n=3 independent cells preparations).
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Supplementary figure 2. Activation of WNT signaling directly inhibited proliferation of injured astrocytes. 
(A, D-E) Immunofluorescence staining was used to determine neurite bulge in all kind of astrocytes. Total of neurite length and area of astrocytes were measured, *p<0.05, ** p<0.01 vs no treated control medium group (n=3 independent cells preparations). (B, F) The scratch wound assay shown that the wound healing was observed at 48 h post scratch. The wound healing area was calculated, *p<0.05, ** p<0.01, ***p<0.001 vs no treated control medium group (n=3 independent cells preparations). (C, G) EdU assay was performed to detect primary astrocyte proliferation. Representative images of EdU assay in the different groups. (H) The experimental design of migration analysis in co-cultured neurons, astrocytes and microglia. (I) Crystal violet-staining of co-cultured primary astrocytes and microglia co-culture that migrated into the lower surface of the polycarbonate member inserts at 48 h under different treatment condition. (J-K) Six random fields were used for cells counting, astrocytes and microglia are distinguished according to their morphology. In control group (co-cultured astrocytes and microglia in normal medium，vertical comparison), *p<0.05, vs LPS group (neuron treated with LPS). In condition of neuron without LPS treatment groups (horizontal comparison, first row), #p<0.05, ## p<0.01 vs control group (co-cultured astrocytes and microglia in normal medium). In neuron treated with LPS group (horizontal comparison, second row), &p<0.05, && p<0.01 vs control co-cultured astrocytes and microglia in neurons treated with LPS for 8 h.
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