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Figure 1. Spearman correlations in cancer and normal tissues are significantly different from randomly chosen

pairs. (a) The Spearman correlation coefficients distribution (random (in red color) vs. defined (in blue) ligand-
receptor gene pair) in cancer tissues. (b) The Spearman correlation coeflicients distribution (random vs. defined

ligand-receptor gene pair) in normal tissues
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Figure 2. The scatter plots show the altered ligand-receptor correlations between normal and cancer tissues of
10 cancer types. (a,b) The background noise of correlations in the normal breast tissue. The scatter plots of 2,558
ligand-receptor pairs from 65 samples which are randomly chosen 1,000 times from breast tissue (performed
twice); (c—o0) The scatter plots of ligand-receptor correlations (normal vs. cancer) of ten cancer types. Three
types of altered correlations: (i) area I: changing from uncorrelated (Spearman correlation coefficients between
—0.25 and 0.25) to correlated (higher than 0.5); (ii) area II: changing from positively correlated (lower than
—0.5) to uncorrelated (between —0.25 and 0.25); (iii) area III: changing from negatively correlated (higher than
0.5) to uncorrelated (between —0.25 and 0.25).
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Open Access This article is licensed under a Creative Commons Attribution 4.0 International

License, which permits use, sharing, adaptation, distribution and reproduction in any medium or
format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the Cre-
ative Commons license, and indicate if changes were made. The images or other third party material in this
article are included in the article’s Creative Commons license, unless indicated otherwise in a credit line to the
material. If material is not included in the article’s Creative Commons license and your intended use is not per-
mitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the
copyright holder. To view a copy of this license, visit http://creativecommons.org/licenses/by/4.0/.
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