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Abstract
Due to an inconsistency in the presentation of diﬀerential expression results in scientiﬁc
articles, there is a need for a common and perspicuous way to report and discuss the
diﬀerences in gene/protein expression levels, as well as metabolite levels. I suggest here
a new term, a “loget” as a new diﬀerential expression unit that can be used in many of
the “omics” ﬁelds.

Introduction
While reviewing yet another paper where changes in the expression levels were indicated incorrectly, I realized that it is not easy to retrieve the correct deﬁnition of fold
change via commonly used web search engines. So what is a “change”? Change is
a diﬀerence between one measure and another. A gene for example, may be up- or
down-regulated in condition B versus A, and therefore, an increase or decrease in its
expression level is observed (level in B minus level in A). A simple change is not very
useful for genes, as their expression varies from lowly to highly expressed. A “fold
change” helps to overcome this problem. It denotes how many times the expression
increased or decreased, i.e. expression level in condition B divided by expression level
in condition A, also known as “ratio”. An increase has therefore, values above 1 and a
decrease between 0 and 1. To better visualize the fold changes they are often shown on
a logarithmic scale, so that a decrease is as visible as an increase. The most commonly
used logarithm in diﬀerential expression analysis is the logarithm to the base 2 and its
positive values denote an increase, and negative a decrease (0 stands for no change).

Objective
The objective of this observation was to unify the description of the diﬀerential expression among studies. A new term will not only uniform the results presented in scientiﬁc
articles, but will also make it easier to communicate and discuss the results.
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Figure Legend
Figure 1. The number of articles using the “logFC” or “log2FC” terms over time.
Based on Springer Exemplar.
(http://www.springerexemplar.com).

Results & Discussion
A “log” term is usually referred to a natural logarithm, and the diﬀerential expression is
usually calculated as a binary logarithm [1] [2] [3] [4].
Based on 11,472,063 documents collected by the Springer Exemplar, authors’ tend to use
more logFC abbreviation than log2FC, even today (Fig. 1). One reason for that is the use
of “logFC” term by the authors in the manuals and output ﬁles generated by the most
popular tools for the diﬀerential expression analysis [1] [4].
To overcome this problem, I suggest using a new term, “loget”, that will always refer to
the same unit.
A “loget” is calculated as follows:
loget = log2 ((level in test) / (level in reference) )
Moreover, the “loget” term is easier to pronounce than the “logarithm two of fold
change”. Instead of always referring to the “log two fold change” or “binary logarithm
of fold change”, one could simply use the “loget” word. For example, instead of saying
“There were 200 up-regulated genes with the log two-fold change range from 2 to 5” one
could say “There were 200 up-regulated genes with the loget range from 2 to 5”.

Conclusions
The “loget” term is a useful alternative to a rather long expression of “binary logarithm
of fold change”. As it is well deﬁned, it may help to avoid often incorrectly used abbreviations in the description of gene or protein expression results. The use of this term will
also help authors to verbally discuss their transcriptomics, proteomics, or other results.
Instead of always referring to the “log 2 fold change” one could simply say “loget”.
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Please see https://sciencematters.io/articles/201706000011.
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