· Supplement

1>  Supplementary Method
(1)  Clinical parts

· Clinical outcome assessment
Individual acne lesion counts were performed in the entire face ranging from hairline to jawline. Leeds revised acne grading was used for overall severity assessments, and these evaluations were performed blindly by two independent dermatologists. To ensure the reliability of our evaluation, standardized digital photographs were taken at baseline and each follow-up visit using identical camera settings (Nikon D70, Nikon Corp., Japan). Patient subjective self-assessments of therapeutic effectiveness were also recorded during each visit. Disease-free state was designated as 0, and acne state at the initial visit was set as 10. If patients felt that their acne had been aggravated in relation to their first visit, they could choose scores of greater than 10 for grading to allow the recording of any acne deterioration during clinical trial. In case of VAS comfortableness score, patients were also instructed to choose one point in 10 point scale per their each visit. 
· Sebum measurement
To measure the sebum output level, both cheeks (the most prominent area of the zygoma) were selected for measurement areas. At least 6 hours after washing the face with soap, sebum was collected from each site on a plastic Sebumeter strip (Skin-O-Mat, Cosmomed GmbH, Germany) using a constant pressure for 30 seconds. After the face had been washed, further facial washing, use of cosmetics or any other topical products were not permitted until assessments.
· Preparation of creams for clinical trial
Leaves of C. obtusa were purchased from Napoli farm in Tongyoung, Korea. TTO (99.99% purity) was purchased from a retailer (Scentpia, Bucheon, Korea). In this clinical study, two formulations containing C. obtusa ferment (cream A) and TTO (cream B) have been prepared. Five percents of C. obtusa ferment was added to base to prepare cream A, and cream B was prepared by adding 5% of TTO to base. Detailed ingredients used for the clinical trial are given in the following table.

	INGREDIENTS
	CONTENT
(W/W%)

	
	Cream A
	 Cream B

	Water 
	63.4
	63.4

	Chamaecyparis obtusa ferment filtrate 
	5.0
	0.0

	Tea tree oil 
	0.0
	5.0

	Cyclopentasiloxane
	4.0
	4.0

	Alcohol 
	3.5
	3.5

	Butylene Glycol 
	3.0
	3.0

	Dimethicone
	3.0
	3.0

	Cyclopentasiloxane
	3.0
	3.0

	Polysilicone-11 
	3.0
	3.0

	Sodium Hydroxide 
	3.0
	3.0

	Cetyl PEG/PPG-10/1 DiMethicone
	2.0
	2.0

	Dimethicone/Vinyl Dimethicone Crosspolymer
	2.0
	2.0

	Glycerin 
	1.2
	1.2

	Polysorbate 60 
	1.0
	1.0

	Sodium C8-16 Isoalkylsuccinyl Lactoglobulin Sulfonate
	1.0
	1.0

	Sodium Hyaluronate
	1.0
	1.0

	Xanthan Gum 
	0.8
	0.8


	Total:
	100.00 %


· Extraction & fermentation process
Leaves of C. obtusa were purchased from Napoli farm in Tongyoung, Korea. TTO (99.99% purity) was purchased from a retailer (Scentpia, Bucheon, Korea). Total 100 g of dried leaves of C. obtusa were cut into pieces and boiled in 300 ml of distilled water for 20 min at 121oC. The extract was concentrated in a rotary vacuum evaporator until the liquid volume was reduced to 15 ml. Solid-state fermentation was carried out in 200 ml Erlenmeyer flasks at 27oC for 30 days. Two hundred grams of leaves from C. obtusa were sterilized at 121oC for 20 min and fermented with L. platarum (KFRI 812) in 500 ml of MRS broth. After fermentation, supernatant was collected by centrifugation at 12,000 rpm for 20 mins, concentrated and stored at 4oC. For liquid fermentation, water extract of C. obtuse leaves were used for liquid fermentation. Two milliliters of water extract was add to 8 ml of MRS broth and fermented with L. plantarum for 4 days.

(2)  Experimental parts

· Bacterial strains & MIC (Minimum inhibitory concentration) determination
P. acnes (ATCC 6919) was used to evaluate the antimicrobial efficacy of materials that we prepared throughout this work. Broth micro bio-assay was used to determine MIC of various C. obtusa regimens and TTO. Total 96-well plates were prepared by dispensing 100 μl of 10 % of BHI broth into each well. One hundred microliter from the 5 % stock solution of each agent was transferred into consecutive wells, excluding the last one. The last well containing 100 μl of BHI broth inoculated with P. acnes was used to confirm the cell viability. The 96-well plate was aseptically sealed and incubated at 37oC. MIC was defined as the lowest concentration to completely inhibit the P. acnes growth.

· Reverse transcription-PCR 
To evaluate gene expression of target molecules (TLR-2, IL-8, and SREBP-1), total RNA was extracted using an easy BLUE RNA extraction kit (Intron Biotechnology, Seongnam, Korea) from 2 mm frozen skin biopsy samples. Two micrograms of total RNA was reverse transcribed using Revert Aid TM First-Strand cDNA Synthesis kit (Fermentas, Thermo Fischer Scientific, Waltham, MA, USA). Aliquots of a reverse transcription mixture were analyzed by PCR using specific primer. The following primers were used: IL-8 (forward: 5΄-ATG ACT TCC AAGCTG GCC GTG GCT-3΄ and reverse: 5΄-TCT CAG CCC TCT TCA AAAACT TCT C-3΄), TLR-2 (forward: 5΄-GTGGCCAGCAGGTTCAGGATG-3΄ and reverse: 5΄-AGGACTTTATCGCAGCTCTCAG-3΄), SREBP-1c (forward: 5΄-GGAGCCATGGATTGCACTTTC-3΄ and reverse: 5΄-ATCTTCA

ATGGAGTGGGTGCAG-3΄), and GAPDH (forward: 5΄CAAGGTCATCCATGACAACTT

TG-3΄ and reverse: 5΄GTCCACCACCCTGTTGCTGTAG-3). 

· Ultra performance liquid chromatography and high reoslution mass spectrometry 

analysis

Both C. obtusa extracts and LFCO were analyzed by ultra performance liquid chromatography high resolution mass spectrometry (UPLC-HRMS) to identify the constituents of transformed fractions after fermentation. The Accela UPLC (Thermo Fischer Scientific, Waltham, MA, USA) was equipped with ACQUITY BEH C18 column (1.7 μm, 100 mm × 2.1 mm, Waters, Milford, MA, USA). Distilled water and acetonitrile were used as solvents at a flow rate of 0.4 ml/min. Mass spectrometry was analyzed by LTQ-Orbitrap XL mass spectrometer (Thermo Fischer Scientific) in negative ESI mode, and the conditions were as follows: spray voltage: 3.5 kV, capillary voltage: 30 V, capillary temperature: 275oC, vaporizer temperature: 300oC, ionization source: ESI. The chemical structure of each constituent was identified by comparing high-resolution mass data with standard database library and published data.

· Histopathology and immunohistochemistry 

For the histological analysis, 2-mm punch biopsy specimens were acquired from treated acne areas at baseline and one of designated follow up visits (1w, 2w, and 8w) randomly selected. Sections were first stained with hematoxylin-eosin (H&E), and immunohistochemical (IHC) analysis was performed employing the streptavidin-biotin amplification method. Tissue samples were processed for IHC staining for interleukin (IL)-8 (R&D systems, Minneapolis, MN), toll-like receptor (TLR)-2, nuclear factor (NF)-κB, interleukin (IL)-1α, insulin-like growth factor (IGF)-1 receptor and sterol response element binding protein (SREBP)-1 (Santa Cruz Biotechnology, Santa Cruz, CA, USA). The severity of inflammation on the H&E was ranked by using a 5-point scale, from 0 (no inflammation) to 4 (very severe inflammation). Immunohistological staining intensities were also ranked from 0 (unstained) to 4 (very intensively stained) by two dermatologists blindly. 

· Statistical analysis

SPSS software (version 17.0, SPSS Inc, Chicago, IL, USA) was used throughout. The Friedman test was used to determine the significance of the percent change in inflammatory and non-inflammatory acne lesion counts from baseline as well as changes in acne severity, patient subjective evaluations, sebum secretion and histopathology. Differences between the results obtained from two sides were analyzed by using the Wilcoxon signed rank test.
Statistical significance was accepted at P-values less than .05. LOCF (last observation carried forward) method was applied for the data of 2 dropouts.

2> Supplementary Result
· Subjective assessments of efficacy
Patients’ subjective assessments for both efficacy and comfortableness were evaluated separately at each visit, and the acne status at the baseline was set at 10 on the VAS efficacy scale for both sides. After 2 weeks of treatment, VAS efficacy scores started to decrease significantly to 7.5 on the LFCO side, and the score further reduced to 4.3 at the final visit. Patients expressed meaningful satisfactions after 4 weeks for TTO side. Significant differences for subjective satisfaction between two sides were evident from weeks 2 (P < .05) (Supplementary fig.1). At the 10 point scale for VAS comfortableness score in each follow up visit, the average of LFCO side was also better than that of TTO side (8.3 > 6.9, P < .05).
Supplementary Figure Legends
Supplementary fig. 1. Changes in patients’ subjective assessments for efficacy (VAS efficacy) with time. Asterisk: P < .05 versus baseline. Dagger: P < .05 between LFCO and TTO sides.
Supplementary fig. 2. Changes in sebum output level with time. Asterisk: P < .05 versus baseline. Dagger: P < .05 between LFCO and TTO sides.
