Materials and Methods
Cell Culture, Transfection, and Hypoxic Conditions
[bookmark: _GoBack]The immortalized human sebaceous gland cell line SZ95 [22] was maintained in DMEM/Ham’s F12 medium (1:1) containing 10% fetal bovine serum and penicillin/streptomycin and 5 ng/mL human epidermal growth factor (Sigma-Aldrich, St. Louis, MO, USA). Cells were grown at 37℃ in a humidified atmosphere of 95% air/5% CO2 and fed every 2–3 days. Subsequently, SZ95 sebocytes were transiently transfected with plasmids by polyethylenimine (Polysciences, Warrington, PA, USA) and further transfected with Lipofectamine 2000 (Invitrogen, Carlsbad, CA, USA) and On-Target Plus SMARTpool siRNAs (Bioneer, South Korea) for human HIF-1α. For hypoxic conditions, cells were incubated at a CO2 level of 5% with 1% O2 balanced with N2 using a hypoxic chamber (Forma Scientific, Inc., Marietta, OH, USA).
Oil Red O Staining of Intracellular Lipids
SZ95 sebocytes (3×105 cells per well) were seeded onto 6-well culture plates, incubated overnight, and then treated with 1 μM TO901317 (Sigma-Aldrich) or incubated in a hypoxia chamber for 48 h. At the end of treatment, cells were washed with 10% phosphate-buffered saline (PBS) and fixed in 4% formaldehyde for 5 min. Fixed cells were stained with Oil Red O solution, a mixture of 1% Oil Red O (Sigma-Aldrich) and dH2O at a ratio of 6:4 (vol/vol) for 15 min, and washed with PBS [22]. Stained cells were visualized by an optical microscope.
Nile Red Staining and Flow Cytometry
A stock solution of Nile red (2 mg/mL in PBS; Sigma-Aldrich) was diluted to a final concentration of 10 μg/mL in PBS. The excitation wavelength was 580 nm and the emission wavelength was 630 nm. Cells were washed with 10% PBS and fixed in 4% formaldehyde for 5 min. Fixed cells were stained with Nile red solution for 15 min and washed with PBS [22]. After washing, cells were stained with 1 μg/mL Hoechst 33442 (Sigma) in dH2O for 5 min and washed again with PBS. Stained cells were visualized by fluorescence microscopy. For flow cytometry, cells were detached from the plate, resuspended in complete medium, and centrifuged at 250 g for 10 min. The cell pellets were resuspended in PBS and stained with Nile red solution for 10 min. Fluorescence intensity was measured using a FACScalibur (BD Biosciences, San Jose, CA, USA). Emission was detected in an FL-2 (580 ± 30 nm) bandpass filter, which measures lipids and phospholipids. Analyses of flow cytometry data were carried out using FlowJo v.10.5.0 software (TreeStar, Ashland, OR, USA).
Cell Viability Assay
Cell viability was assessed using the WST-1 assay kit (11644807001; Roche, Mannheim, Germany) according to the manufacturer’s instructions. SZ95 sebocytes (2 × 104 cells per well) were seeded onto 96-well plates, incubated overnight, and then incubated under normoxia or hypoxia, followed by a reaction for 1 h with WST-1. Absorbance was measured using a microplate reader at a wavelength of 450 nm. The reference wavelength was 600 nm. 
Western Blotting Analysis
For protein expression studies, the method previously described [23] was modified for SZ95 sebocytes. The following primary antibodies were used: mature SREBP-1 (SC-366; Santa Cruz Biotechnology, Santa Cruz, CA, USA), PLIN2 (Q99541; Cusabio, Houston, TX, USA), HIF-1α (610959; BD Biosciences), and β-actin (A5441; Sigma-Aldrich). The same membranes were redetected by the β-actin antibody.
Quantitative Real-Time qPCR
Total RNA was extracted and the first-strand cDNA was synthesized according to a previously reported method [23]. The primer sequences used are shown in Supplemental Table 1. The final volume was 25 μL and an iCycler iQ Real-time PCR Detection System (Applied Biosystems, Foster City, CA, USA) was used for qPCR.
Library Preparation and Sequencing
For control and test RNAs, the library construction was performed using a QuantSeq 3′ mRNA-Seq Library Prep Kit (Lexogen, Inc., Austria) according to the manufacturer’s instructions. The finished library was purified from PCR components. High-throughput sequencing was performed as single-end 75 sequencing using NextSeq 500 (Illumina, San Diego, CA, USA). The QuantSeq 3′ mRNA-Seq data for the SZ95 human sebocytes were submitted to the Gene Expression Omnibus (GSE113882).
Data Analysis
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]QuantSeq 3′ mRNA-Seq reads were aligned using Bowtie2. Bowtie2 indices were either generated from the genome assembly sequence or from the representative transcript sequences for aligning to the genome and transcriptome. The alignment file was used for assembling transcripts, estimating their abundances, and detecting the differential expression of genes. Differentially expressed genes (DEGs) were determined based on counts from unique and multiple alignments using coverage in Bedtools. The read count data were processed based on the quantile normalization method using EdgeR within R. Gene classification was based on searches performed using DAVID (http://david.abcc.ncifcrf.gov/) and MEDLINE (http://www.ncbi.nlm.nih.gov/) databases. We used the following criteria to identify DEGs: change in the expression level more than 2-fold or less than 0.5-fold and normalized read count (log2) value greater than 4.
Functional Annotation and Pathway Enrichment Analysis of DEGs
GO analyses were performed using DAVID v.6.8 (http://david.ncifcrf.gov/tools.jsp) [24]. A p value <0.05 was considered statistically significant.
Analysis of Acne Patients’ Affymetrix Microarray Gene Expression
Acne-related mRNA expression studies on the Affymetrix U133A 2.0 array were downloaded from the GEO and ArrayExpress (https://www.ebi.ac.uk/arrayexpress/). This dataset comprises back samples of 18 human skins (GSE6475), including 6 skin lesion phenotypes and 6 normal phenotypes from 6 acne patients and 6 non-acne subjects.
Gene Set Enrichment Analysis
Differences in the gene mRNA expression levels of biological functional annotation between acne patients and non-acne subjects were analyzed by gene set enrichment analysis v2-2.2.4 (http://software.broadinstitute.org/gsea/downloads.jsp). HARRIS_HYPOXIA of c2 from the MSigDB was used as the reference gene set. The number of permutations was set at 1,000. Enrichment results were enriched at a nominal p value cutoff of <0.05 with a false discovery rate <0.25.
Enzyme-Linked Immunosorbent Assay
The supernatant of SZ95 sebocytes was collected and centrifuged for removal of cell detritus. The concentrations of IL-6 and TNF-α were determined using commercial enzyme-linked immunosorbent assay kits (ELISA D6050 and DTA00D; R&D Systems, Minneapolis, MN, USA) according to the manufacturer’s instructions and were performed in duplicate.
Statistical Analysis
All experimental data were analyzed and are expressed as the mean ± standard deviation. The significance of differences was determined by a two-tailed, unpaired Student’s t test and is expressed as a probability value. Mean differences were considered significant at p < 0.05.

