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1. EBV RNA 
EBV reads detected in each dataset was aligned to the EBV genome. Datasets were sorted in a 
decreasing order of the EBV ppm levels for each tumor type. Coverage plots were generated 
for all positive datasets (>10 ppm EBV RNA), numbers within brackets indicate the y-axis 
scale, total number of reads. Alignment to the BamHI digestion map is shown at the bottom of 
each page. The eBL datasets contained strand information which allowed for separation of the 
rightward and leftward reads. The y-axis scale for each rightward plot was maintained as 
reference for the leftward plot for each tumor. The eBL datasets were unlike the other studies, 
generated using a strand-specific sequencing library. In 15 out of 16 eBL-datasets, more than 
99% of the RNA identified within the BamHI-A/I region were in a rightward direction (Figure 
1d, third panel above/below baseline; Extended Data Table 1). The reads mapped to the unique 
mid-region of BALF5 are therefore not likely to originate from the leftward transcript BALF5. 
Modified Namalwa cell lines with control plasmid (pTRE), plasmid containing inducible 
RPMS1 long non-coding RNA (pTRE-RPMS1) and modified RPMS1-promoter with replaced 
inducible promoter (Pro-re) were treated with indicated amount of doxycycline. GAC, gastric 
adenocarcinoma; NPC, nasopharyngeal carcinoma; sBL, sporadic Burkitt’s lymphoma; eBL, 
endemic Burkitt’s lymphoma; ECL, EBV-associated tumor derived cell lines; LCL, 
lymphoblastoid cell lines. 
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11. Epithelial cell classification 
The epithelium around the nasopharynx acts as a transition between the stratified epithelium of 
the mouth and nose, and the airway epithelium. The pseudostratified epithelium is characterized 
by the presence of various epithelial cell types. Three scRNA-Seq studies had together 7 non-
cancerous patient biopsies of the nasopharynx from healthy subjects. An automated annotation 
of cell types is commonly achieved by using SingleR, which is based on micro-array data of 
various cell types6. This tool is sufficient for most applications in which major cell types needs 
to be separated, for example T-cells and epithelial cells. However, due to the complexity of the 
pseudostratified epithelial tissue, further classification is required. After preprocessing the 
merged epithelial cells based on respective study, each of the clusters corresponding to different 
epithelial cell types were analyzed for specific marker genes7. Applying the ROC-AUC 
(Receiver Operating Characteristic Area Under Curve) using the marker genes, we noticed that 
no cluster had a strong signal for cells typical of the lower airway, i.e. ionocytes and alveolar 
cells. Instead, the cell types most notable were the basal cells, the secretory cells (merged from 
club cells and goblet cells), and the ciliated cells. Interestingly, the suprabasal cells are not very 
pronounced which can be explained by the fact that suprabasal are usually transition states 
between basal and differentiated epithelium. Using this method we have established the 
baseline for each of the epithelial cell types within healthy individuals as well characterizing 
the transcriptomic differences between basal and differentiated cells. 
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