
Supplemental materials 
 
1. Materials and Methods: 

Whole-mount ear skin immunofluorescent staining 
Mice were sacrificed 30 min after laser illumination and their ears were dissected 

and separated into dorsal and ventral sheets. The cartridge-free sheets were fixed in 1% 
paraformaldehyde, incubated with PBS/0.2% Triton X-100 (PT), blocked with 1% bovine 
serum albumin (BSA)/PT, and then incubated with rabbit anti-collagen IV antibody 
(Abcam inc., ab19808) overnight at 4°C. After thrice washes in 1% BSA/PT, 
NorthernLights 637 (NL637) conjugated donkey anti-rabbit secondary antibody (R & D 
Systems, Minneapolis, ME) was added and incubated at room temperature for 2 hours. 
Images were acquired using the confocal FV1000 microscope and analyzed manually by 
Image-Pro Plus software. 
 
Transmission electron microscopy (TEM) 
 The low dorsal skin of the mice was exposed to laser at 0.3W for 2 minutes or 
sham illumination. One hour later, laser- or sham-illuminated skin was dissected, fixed in 
Karnovsky's fixative (2.5% glutaraldehyde/2% paraformaldehyde) at 4°C for 48 hours, 
rinsed in sodium cacodylate buffer, postfixed in 2% OsO4 in sodium cacodylate buffer, 
dehydrated in a graded alcohol series, and embedded in Epon t812 (Tousimis, Rockville, 
MD).  One micron sections were cut horizontally through the epidermis using a Histo 
Diamond Knife (Diatome, Fort Washington, MD) on a Reichert-Jung Ultracut E 
microtome (Leica Microsystems, Wetzlar, Germany), and stained with toluidine blue. 
Thin sections of the dermis were collected between 50-100µm depths on a 200 mesh 
copper grid, stained with uranyl acetate and lead citrate and viewed on a Philips CM10 
Transmission Electron microscope (Eindhoven, The Netherlands). 
 
Cytotoxic T lymphocytes (CTL) assay 

One week after the final boosting immunization, T lymphocytes were purified 
from the spleens by negative selection with antibody-bond magnetic bead1 and stimulated 
with mitomycin C (Sigma, St Louis, MO)-treated 4T1 cells for 5 days. Activated T 
lymphocytes were harvested and incubated with 4T1 cells or irrelevant Hela cells 
(ATCC: CCL-2) at various effector:target ratios (40:1, 20:1, 10:1, 5:1) in a U-bottom 96-
well plate. Four hours later, supernatants were collected and lactate dehydrogenase 
(LDH) released from killing cells was measured by CytoTox 96® non-radioactive 
cytotoxicity assay (Promega, Madison, WI). Percentages of specific lysis were calculated 
according to formula as previously described2. 

 
Intracellular cytokine staining 

Single-cell suspensions were prepared from lymph nodes or the spleen dissected 
from immunized and control mice, adjusted to 2×106 cells/ml, and stimulated with 4T1 
tumor lysate-pulsed DCs for 24 hours in the presence of anti-CD28 Ab (37.51, 
Biolegend, San Diego, CA). GolgiPlug (BD Biosciences Pharmingen) was added to the 
culture at the final 5 hours of incubation to block cytokine secretion. The stimulated ells 
were harvested, stained with FITC-anti-CD4 (RM4-5) and PerCP-Cy5.5-anti-CD8 (53-



6.7) antibodies, then fixed and permeabilized in a permeabilization buffer (Biolegend, 
San Diego, CA). The cells were counterstained intracellularly with Alexa Fluor 647-anti-
IL4 (11B11) and PE-anti-IFNγ (XMG1.2) antibodies. IL4- and IFNγ-secreting CD4+ and 
CD8+ cells were identified on a FACSAria (BD Biosciences) and the data were analyzed 
by FlowJo software.  All fluorescence-conjugated antibodies were obtained from 
eBioscience (San Diego, CA). 
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