
SUPPLEMENTARY DATA 

SUPPLEMENTERY DATA 1: Detailed immunohistochemistry protocol 
Tissue preparation 

To ensure in vitro verification would take place at the region visualized on OCT, the scanned zone 

was meticulously delineated with a tissue stain (The Davidson marking system, #1163-4, MN, USA) 

and a metal pen. The marked area containing the limbal rim, was dissected from the eyeball. The 

tissue samples were fixed in 4% paraformaldehyde, embedded in paraffin and subsequently 

sectioned using a rotary microtome (HM 340E, Thermo Fisher Scientific, MA, USA; R35 microtome 

blade, FEATHER Safety Razor Co, Osaka, Japan) into 5 ± 1 µm-thick consecutive axial sections. Every 

fifth section was stained with haematoxylin and eosin (HE), whereas the remaining sections were 

stored for subsequent immunohistochemical analysis. Haematoxilin (70780-001, ThinPrep Stain, MA, 

USA) and Eosin (E6003, Sigma-Aldrich, MO, USA) stain was performed with the Shandon Varistain 

Gemini ES (Thermo Fisher Scientific) auto-stainer.  

 

Immunohistochemistry 

Parafin sections were deparaffinized in xylene, dehydrated in acetone and ethanol (3x) (100%, 90% 

and 80%) and rinsed with demineralized water. Sections that were stained with CK3/12, CK14 or CK7 

underwent heat-induced antigen retrieval for 40 min in 95°C Sodium Citrate buffer (pH 6.0). Sections 

subsequently cooled down in the buffer for 20 min. All sections were rinsed with PBS 1X (3 x 5min) 

(14200-067, Thermo Fisher Scientific) prior to pre-incubation with TritonX 1% (X100-500ML, Sigma-

Aldrich) and 10% normal horse serum (16050122, Thermo Fisher Scientific) for 30mins. All 

immunohistochemical incubations were carried out at room temperature. All primary and secondary 

antibodies were diluted in PBS 1X containing 10% normal horse serum, 0.01% bovine serum albumin, 

0.05% thimerosal and 0.01% sodium azide. Tertiary antibodies were diluted in PBS 1X. The sections 

were incubated for at least 16 hours with either ΔNp63 (1:300; SC-8906, Santa Cruz Biotechnology, 

CA, USA), CK3/12 (1:100; ab68260, Abcam, Cambridge, UK), CK14 (1:100; ab9220, Abcam) or CK7 

(1:225; ab9098, Abcam) primary antibodies. Unbound primary antibodies were removed by rinsing 

the sections in PBS 1X (3 x 5min). CK3/12 and CK14 sections were incubated with biotin conjugated 

donkey anti-mouse antibody for 2 hours (1:100; 715-065-151, Jackson ImmunoResearch (JI), Suffolk, 

UK). Sections were then incubated with a tertiary or secondary immunofluorescent labelled 

antibody. Respective fluorescent-labelled antibodies, FITC conjugated donkey anti-mouse (1:100, 

715-095-151, JI), Cy3 conjugated donkey anti-goat (1:500, 705-165-147, JI), or FITC conjugated 

Streptavidin (1:100, 016-010-084, JI) were added to the sections for 2hours. Sections were rinsed 

once more with PBS 1X (3 x 5min). The cell nucleus was DAPI-counterstained (5µg/ml, D9542, Sigma-

Aldrich) in PBS 1X . Finally, the sections were rinsed in PBS1X (3 x 5min) and mounted with 



PBS/Glycerol Citifluor (Citifluor ltd, London, UK). Positive and negative controls for all 

immunohistochemical staining were included.  

 

Image recording  

Images of HE-stained sections were recorded at low maginification (5x or 8x), encompassing wide 

areas of the region of interest (Axiophot microscope, Zeiss, Oberkochen, Germany). Images were 

acquired at a resolution of 200 dpi using a Olympus DP70 digital camera (Olympus, Tokyo, Japan) 

attached to a standard PC. This resulted in an image size of 2040 pixels width and 1536 pixels height. 

Immunofluorescence-stained sections were recorded at either low (4x), medium (10x) or high (20x) 

magnification to obtain overview images of the region of interest, as well as detailed imaging to 

allow possible identification of LECs and FSPs (Eclipse Ti microscope, Nikon, Tokyo, Japan; UltraVIEW 

VoX, PerkinElmer, MA, USA). Confocal and Z-stack images were acquired at a resolution of 96 dpi and 

an image size of 1000 pixels width and height.  Immunofluorescent images were processed in the 

Volocity 6 software (PerkinElmer, MA, USA). 

 

 



SUPPLEMENTERY DATA 2: Three-dimensional imaging  
 

In addition to line scanning, limbal 3D reconstructions can be obtained using the 3D cornea settings 

of the RTVue 100–2. The inferior limbus of both eyes of one study-subject was scanned. Axial and 

sagittal images and videos were obtained similarly as described in materials and methods but now 

using the 3D cornea scan setting (Supplementary figure 1 and video 1). Palisade ridges (PR) and 

Epithelial Rete Pegs (ERP) could be identified on the images. However, 3D reconstruction comes at 

the cost of reduced spatial and axial image resolution, compromising calculations of ERP and PR 

width and palisade density. In conclusion, to allow quantification of the limbal region, limbal FD-OCT 

line scans are superior as resolution quality of 3D images are suboptimal. 

 
 

 
 

Supplementary figure 1. Axial 3D FD-OCT reconstruction of the in vivo inferior limbus of the right eye. 

PR’s (black arrow) and ERP’s (white arrow head) can be identified. PR: Palisade Ridge; ERP: 

Epithelial Rete Peg. 
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Supplementary video 1. 3D FD-OCT video reconstruction of the in vivo inferior limbus of the right eye. 

The video gives an axial overview of the PR’s and ERP’s being scanned from the scleral to corneal 

side. The Palisades of Vogt can clearly be identified within the limbal region as preferential parallel 

structures that extend upward from the underlying stroma (PR’s) and downward from the limbal 

epithelium (ERP’s). PR: Palisade Ridge; ERP: Epithelial Rete Peg. 


