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1 Material and Method
1.1 Bacterial culture
[bookmark: OLE_LINK14][bookmark: OLE_LINK13][bookmark: OLE_LINK49][bookmark: OLE_LINK50][bookmark: OLE_LINK453][bookmark: OLE_LINK452][bookmark: OLE_LINK16][bookmark: OLE_LINK15][bookmark: OLE_LINK39][bookmark: OLE_LINK38]The strain of P. acnes (ATCC6919) was purchased from Guangdong microbial culture collection center (Guangzhou, China). Agar medium inoculated with P. acnes was placed in an AnaeroPack (Mitsubishi Gas chemical company, Tokyo, Japan) at 37 °C for 48 h. Then, Bacteria colony were transferred to liquid medium coated with sterile paraffin layer and cultured on a shaker (200 rpm/min) at 37 °C for 48 h[1]. After 48 h, Bacteria were collected by centrifugation (3000 g/5min, 4 °C), washed three times and suspended in PBS at 107 CFU/ml for experiment. 
[bookmark: OLE_LINK69][bookmark: OLE_LINK70]1.2 Antimicrobial activity study 
[bookmark: OLE_LINK18][bookmark: OLE_LINK17][bookmark: OLE_LINK64][bookmark: OLE_LINK63][bookmark: OLE_LINK98][bookmark: OLE_LINK97][bookmark: OLE_LINK19][bookmark: OLE_LINK31][bookmark: OLE_LINK32][bookmark: OLE_LINK29][bookmark: OLE_LINK30][bookmark: OLE_LINK33][bookmark: OLE_LINK34][bookmark: OLE_LINK254][bookmark: OLE_LINK253][bookmark: OLE_LINK255][bookmark: OLE_LINK256][bookmark: OLE_LINK89][bookmark: OLE_LINK88][bookmark: OLE_LINK51][bookmark: OLE_LINK52][bookmark: OLE_LINK48]To demonstrate the bactericidal activity of various AMPs (Sphistin, Sph12-38, Sph20-38, AS-hepc3) and antibiotics (Clindamycin, Doxycycline Hyclate). AMPs solution (dissolved by ddH2O, 1 mg/ml) was filtered through 0.22 μm low protein binding non-pyrogenic membrane. All the AMPs and antibiotics were diluted to a concentration of 96 µM, 48 µM, 24 µM, 12 µM, 6 µM, 3 µM, 1.5 µM, 0.75 µM and 0.4 µM. 50 µL of AMPs or antibiotic solution and 50 µL of P. acnes suspension (107 CFU/ml) were mixed in 96-well plate. Then, the 96-well plate was placed in an AnaeroPack and cultured at 37 °C for 16 h[2]. The mixture of P. acnes suspension and AMPs or antibiotics were then coated onto 1053# agar medium and incubated at 37 °C for 48 h without oxygen. The Minimum bactericidal concentration (MBC) is the lowest concentration that showed no visible bacterial growth after incubation[3]. 
1.3 Scanning electron microscopy (SEM) study
[bookmark: OLE_LINK100][bookmark: OLE_LINK99][bookmark: OLE_LINK101][bookmark: OLE_LINK102][bookmark: OLE_LINK103]SEM analysis was performed to investigate the effect of AMPs and antibiotics on morphology of P. acnes. In brief, the suspension of P. acnes was incubated with AMPs or antibiotics (MBC) at 37 °C for 20 min and 2 h. P. acnes were collected by centrifugation (3000×g, 5 min, 4 °C) and then immersed in 2.5% glutaraldehyde at 4 °C for 2 hours. The glutaraldehyde was later removed and P. acnes was washed by PBS for 10 minutes. Afterwards, samples were dehydrated by gradient ethanol (30%, 50%, 70%, 90%, 95% and 100%, 10 min for each concentration). After dehydration, samples were plated with platinum by a Metal spraying machine (Leica CPD300 , Leica, Germany) and then observed with SUPRA 55 scanning electron microscopy at 15 KV[4]. 
1.4 Keratinocyte culture
[bookmark: OLE_LINK454][bookmark: OLE_LINK455]Human keratinocytes (HKs) from foreskin were purchased from PromoCell (Heidelberg, Germany). HKs were cultured in cell culture flasks containing 5 mL of keratinocyte growth medium (KGM) at 37 °C with 5% CO2 for 48-72h. KGM was replaced every 24 h.
1.5 In vitro cytotoxicity study
[bookmark: OLE_LINK457][bookmark: OLE_LINK456][bookmark: OLE_LINK35][bookmark: OLE_LINK447][bookmark: OLE_LINK446][bookmark: OLE_LINK443][bookmark: OLE_LINK442][bookmark: OLE_LINK440][bookmark: OLE_LINK441][bookmark: OLE_LINK445][bookmark: OLE_LINK444][bookmark: OLE_LINK40][bookmark: OLE_LINK41]To assess the toxicity of Sph12-38 to human keratinocytes, MTT (methyl thiazolyl tetrazolium) colorimetric method was carried out following the instructions provided by the manufacturer [4]. HKs were diluted with KGM to a concentration of 104 cells/ml. 100 µL of KGM was added to a 96-well plate (5000 cells/hole) and then incubated to make sure the confluence of cell achieve 70%. 100 μL of Sph12-38 solution with different concentrations (33.52 μM, 16.76 μM, 8.38 μM, 0 μM) was added into different holes. After 24h incubation at 37°C with 5% CO2[2], 10 µL of MTT reagent was added to each hole and incubated with HKs at 37 °C for 4 h. The absorbance of each hole was measured by a ﬂuorescence spectroscopy at 570 nm to calculate viability percentage [5].
[bookmark: OLE_LINK44][bookmark: OLE_LINK45]1.6 The stability study of Sph12-38 
[bookmark: OLE_LINK65][bookmark: OLE_LINK66][bookmark: OLE_LINK42][bookmark: OLE_LINK43][bookmark: OLE_LINK62][bookmark: OLE_LINK61]Sph12-38 solutions (7 μM) were kept for 30 min under the conditions of 4 °C, 50 °C, 60 °C, 70 °C and 5, 10, 15, 25, 30min at 80 °C, respectively. After that, the antibacterial activity of Sph12-38 in terms of MBC was measured as mentioned above.
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Figure S1. Mass spectrum of different AMPs. (a) Sphistin, (b) Sph12-38, (c) AS-hepc3, (d) FITC-Sph12-38.














[bookmark: OLE_LINK2][bookmark: OLE_LINK1]Figure S2. Morphological changes of P. acnes ATCC6919 observed with SEM induced by (a)Sph12-38; (b)Sphistin; (c)Sph20-38; (d) AS-hepc3; (e) Clindamycin; (f) Doxycycline hydrochloride; (g) PBS in 20 mins incubation.
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Figure S3. The colonies of P. acnes after a 48-hour anaerobic culture with Sph12-38 at its MBC under various temperatures and incubation times.
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