Materials and Methods 

Patient Samples
Formalin-fixed and paraffin-embedded skin biopsies were from 38 patients with MF, 4 patients with SS, and 27 patients with benign dermatitis (patient characteristics are shown in online suppl. Table S1). Sequential biopsies on 9 patients with MF were enrolled. Specimens of benign dermatosis comprised specimens of dermatitis (n = 23) and insect bites (n=4). All specimens were from the archives of the Department of Pathology, Zealand University Hospital. 

Immunohistochemistry 

The fully automated immunohistochemistry system Omnis (Dako, Glostrup, Denmark) was used for staining of Kv1.3. Slides were rinsed in wash buffer (Cat# S3006; Dako) between each incubation step. Briefly, dewaxing and antigen retrieval were performed by immersing slides in EnVision™ FLEX Target Retrieval Solution, High pH (Cat# GV804; Dako) and heated for 24 min at 97°C. After pre-treatment, slides were incubated with the primary anti-Kv1.3 antibody (Cat# Ab181745; Abcam, Cambridge, UK) diluted 1:200 in antibody diluent (Cat# K8006, Dako) for 30 min. Subsequently, slides were blocked for endogenous peroxidase activity using 3% H2O2 for 5 min, and the reactions were detected and visualized using the standard polymer technique EnVision™ FLEX/HRP Detection Reagent (Cat# GV800; Dako) following the manufacturer’s recommendations. Signal intensity was enhanced using EnVision™ FLEX+ Rabbit (LINKER) (Cat# GV809; Dako). Finally, slides were counterstained with haematoxylin and mounted with pertex. Knock-in and knock-out (CHO) cell lines (Abcam) were used as positive and negative controls (suppl. Fig. S1). Also, tonsillar tissue was included, in which a minor fraction of T lymphocytes and scattered mast cells displayed a weak membranous staining reaction. Plasma cells displayed a strong membranous stain. Omission of primary antibody was used as a negative staining control. Levels of Kv1.3 expression were scored as follows: (–) = negative (no visible staining), (+) = positive staining in <10%, (++) = positive staining in >10% of inflammatory or malignant lymphocytes.

Cell Lines 
Malignant T-cell lines Myla2059 and PB2B were obtained from MF patients [1, 2]. The malignant T-cell line SeAx was derived from a patient with SS [2]. The malignant T-cell line Mac2a was obtained from a patient with cutaneous anaplastic T-cell lymphoma [3]. Non-malignant T-cell line Myla1850 was derived from the skin of 1 MF patient [1]. Cells were cultured in RPMI1640 containing 2 mM L-glutamine and 100 mg/mL penicillin/streptomycin (Sigma-Aldrich, St. Louis, MO, USA). MyLa2059, PB2B, and Mac2a were supplemented with 10% fetal bovine serum (Life Technologies, Roskilde, Denmark). SeAx was supplemented with 10% human serum (Blood Bank, Rigshospitalet, Copenhagen, Denmark) and 103 U/mL IL-2. Myla1850 was supplemented with 10% human serum (Blood Bank, Rigshospitalet), 103 U/ml IL-2, and 2.5ng/µL IL-4.
 [Methyl-3H]-Thymidine Proliferation Assay

Assays were performed in specific media for each cell line as described above. Malignant T cells were seeded in 96-well round-bottom plates in different concentrations of Kv1.3 inhibitor ShK (Zealand Pharma, Copenhagen, Denmark), and incubated for 48 h. 3H-thymidine (6.7 Ci; Perkin Elmer, Skovlunde, Denmark) was added 24 h before the cells were harvested onto glass fiber filter plates (Uni-Filter-96 GF/C; Perkin Elmer) using FilterMate cell harvester (Unifilter-96; Perkin Elmer). Filter plates were dried over night at room temperature, and scintillation fluid was added (MicroScint-O; Perkin Elmer), then 3H-thymidine incorporation was measured as counts per minute (CPM) in a scintillation counter (TopCount NXT; Parkard, Meriden, CT, USA). 

Flow Cytometry
Antibodies against Kv1.3 (Cat# APC-101-F), KCa3.1 (Cat# APC-064), and Orai 1 (Cat# ACC-060-F) were purchased from Alomone Labs. IgG isotype control antibody (Cat# 11-4614-80) was purchased from eBioscience. Cells were stained at 4°C for 30 min protected from light in FACS buffer (1% BSA, 0.01% sodium azide, PBS), washed, and resuspended in the same buffer. IgG isotype antibody was used to define and exclude the background staining. Flow cytometric analysis was conducted on LSRFortessaTM flow cytometer (BD Biosciences) at the Core Facility for Flow Cytometry at the University of Copenhagen. Data were analysed using FlowJo software (Treestar, Ashland, OR, USA).

RNA Purification and Quantitative PCR

Total RNA was purified with the miRNeasy Mini Kit (Cat# 217004; Qiagen), and cDNA was transcribed from 450 ng RNA using the High-Capacity cDNA Reverse Transcription Kit (Cat# 4368813; Applied Biosystems). All samples were DNAse treated before cDNA synthesis using DNase 1 (Cat# AMPD1-1KT; Sigma-Aldrich). Quantitative PCR was performed using the Taqman gene expression assay (probes/primers) (Thermo Fisher) and LightCycler 480 Probes Master mix. Amplification was performed using a LightCycler 480 II (Roche, Hvidovre, Denmark). mRNA expression is presented as relative quantity to the control determined by ΔΔCt method. IL-5 (Cat# Hs01548712-g1), IL-9 (Cat# Hs00174125-m1), IL-13 (Cat# Hs00174379-m1), IL-17F (Cat# Hs00369400-m1), and GAPDH (Cat# Hs02786624-g1) probes were purchased from Thermo Fisher.
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