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Titles and abstracts of
scientific reports ignore
variation among species

Abstract An analysis of more than 1000 research articles in biology reveals that the name of the
species being studied is not mentioned in the title or abstract of many articles. Consequently, such
data are not easily accessible in the PubMed database. These omissions can mislead readers about
the true nature of developmental processes and delay the acceptance of valid species differences.
To improve the accuracy of the scientific record, | suggest that journals should require that authors
include the name of the species being studied in the title or abstract of submitted papers.
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One undeniable truth that should be apparent to
all scientists is that evolution is a tinkerer (Jacob,
1977, 2001). Such tinkering is responsible for the
huge variations in the ways that organisms carry
out their essential functions. We have become
aware of species differences in DNA content
(Atkin et al., 1965), DNA methylation (Bird,
2002), sex determination (Sander van Doorn,
2014), staging of embryonic stem cells (Ginis
et al., 2004; Silva et al., 2008), length of gesta-
tion (Migeon, 2014), dosage compensation
(Migeon, 2011), telomere length (Tackney et al.,
2014), the repair of chromosome breakage
(Doseth et al., 2011), ease of transformation
(Rangarajan and Weinberg, 2003) and expres-
sion of inborn errors (Elsea and Lucas, 2002)
among many other variations. This is true not
only for different evolutionary kingdoms, classes,
phyla, orders, but also for genera, and even
among species. Such variations are attributable
not only to random mutations, but also to the
striking disparity in the staging of embryonic
development between species. Species differ-
ences should not be ignored because they tell us
so much about the determinants of these devel-
opmental events. Therefore, a mouse is a mouse
and not a human surrogate.

For many years | have been surprised to see
that the titles of many papers in my own field,
X inactivation, do not indicate the mammalian
species used for their research, implying that
their evidence applies to all mammals. Many
readers cannot help but assume that it does, even
when other published evidence indicates that such
an assumption is erroneous. Not even Xist, the
mammalian non-coding RNA that recruits chroma-
tin modifiers to inactivate X chromosomes, is pre-
sent in all mammals (Duret et al., 2006). During
mammalian evolution, invasions of repetitive DNA
sequences have destroyed some genes in the X
inactivation center, and other genetic elements
have arrived on the scene (Migeon et al., 2001).

| wondered if species variation were being
ignored in studies of other biological phenomena—
that is, if this were a common feature of the science
being reported at this time. Therefore, | exam-
ined the tables of contents of various journals to
find articles and reports concerning biological
subjects, scoring each with respect to inclusion of
the species studied in the title and in the abstract
of the paper. If the species was not mentioned in
the title | looked for it in the abstract. If not men-
tioned there, | then looked at the experimental
methods or supplementary material to find the
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true subjects of the study. Note, my analysis did
not require a specific species, only the kind of
organism studied; the words Bacteria or Yeast
were as acceptable as E. coli or S. cerevisiae.
When | repeated this exercise 2 years later | also
asked if the experimental models were men-
tioned in other summary material provided by the
journal. My observations are summarized in Table 1
and in the text below.

These data clearly show that at least half the
time, the species being studied does not appear
in the title; and it does not appear in the abstract
either in a significant fraction of papers (Table 1).
At times | had to look at the supplementary
material to discover the organism studied. The
‘In Brief' statements published in Cell and the
‘Impact Statements’ published in eLife were even
less likely to reveal the species studied: 72% of
In Brief statements and 86% of Impact Statements
did not mention the species examined (data not
shown). Moreover, 45% of ‘Digests’ published
by eLife did not mention the species being stud-
ied (see Table 1—Source data 1). | also noted
that Drosophila, Caenorhabditis elegans and
Arabidopsis were most frequently mentioned in
the title of reports about them, whereas rats and
mice appeared infrequently.

Two of the journals surveyed (PNAS and elLife)
include keywords that are accessible in PubMed

and other databases (such as EMBASE): these key-
words can include the names of the species under
study, but this is not always the case. Although
information about species can be captured by
searching databases, readers should not have to.
Species variation is key to the interpretation of
findings, so the species used for the investigation
should be a fundamental part of the resulting
research paper and not something that can be dis-
covered by searching an outside database.

| wondered why one has to go to the methods
section (not included in the PubMed database)
to find the subject of a study. Although in some
cases, the function studied may be highly con-
served and non-variant, often, species variations
should be expected, even in conserved develop-
mental processes. In some cases authors may be
trying to make it difficult for those who abhor
animal experimentation to know the subject of
their study. This is most evident when non-human
primates are used for the studies. But, my data sug-
gest that often, the investigators, even if aware of
species variation, do not consider it relevant enough
to include in title or abstract. We need to be mindful
that not including the subject of the study in the
title or abstract implies that the results of the study
are generally applicable to all species.

Ignoring species variation would be under-
standable and perhaps tolerable if it didn't lead

Table 1. Frequency of inclusion of species in titles and abstracts of published papers

If not included in the title, gpecies not

Is the species included is the species included in included in
in the title? the abstract? title or

Journal Issues # of articles* Yes No % No Yes No % No abstract%

Nature Genetics Jan-Apr 2012 52 19 33 65 24 9 27 17
June-Sept 2014 60 20 40 67 32 20 13

Cell Feb-May 2012 96 13 83 90 46 37 45 39
July-Sept 2014 82 18 64 78 29 35 55 43

Science Mar-May 2012 54 22 32 59 21 1 34 20
July-Sept 2014 59 29 30 51 20 10 33 17

PNAS Mar-May 2012 252 111 141 56 72 69 49 27
July 2014 19 49 70 59 36 34 49 29

PLOS Genetics Apr-May 2012 107 56 51 48 46 5 10
Aug-Sept 2014 82 44 38 46 31 7 18

Hum Mol Genetics Apr-June 2012 67 26 41 61 35 6 15

elLife Mar—June 2014 105 23 82 78 34 44 54 42
July-Sept 2014 93 27 66 71 32 34 52 37

*Only biological articles are included.

DOI: 10.7554/eLife.05075.002

Source data 1. Is the species name mentioned in the title, impact statement, abstract and digest of elife papers (July-Sept 2014)?

DOI: 10.7554/eLife.05075.003
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to misinterpretation of experimental observations.
| know best the upshot in my own field: It took more
than 30 years for the scientific community to accept
valid evidence that humans are not like mice with
respect to the details of X inactivation. Because
of expectations that this developmental process
would be similar among mammals, it has taken too
many years and costly repetitive experiments for
the community to accept the evidence that humans,
unlike mice do not have paternal imprinting of
X-linked genes in their placental tissues (Migeon
and Do, 1979; Moreira de Mello et al., 2010).
Papers that do not mention mice, the species being
studied, in their title or abstract (Chelmicki et al.,
2014; Payer and Lee, 2014) continue to report
mechanisms that have no consequence for humans
or other mammals as the targeted non-coding RNA
being reported in rodents is not functional in other
mammalian species.

Ignoring species variation leads to over-interpre-
tation of data, which may actually stifle novel dis-
coveries in other organisms. Ignoring species
variations is a common oversight that needs to be
remedied. To improve the accuracy of the scientific
record, | suggest that all journals should require that
authors include the name(s) of the species being
studied in the title or abstract of submitted papers.

Barbara R Migeon McKusick Nathans Institute of
Genetic Medicine, Johns Hopkins University, Baltimore,
United States

Author contributions

BRM, Conception and design, Acquisition of data,
Analysis and interpretation of data, Drafting or revising
the article, Contributed unpublished essential data or
reagents

Competing interests: The author declares that no

competing interests exist.

Received 07 October 2014
Accepted 02 December 2014
Published 24 December 2014

Funding

Funder Author

The author declares there was no grant funding for this
research. The Institute of Genetic Medicine, which
provides my salary had no role in this research.

References

Atkin NB, Mattinson G, Becak W, Ohno S. 1965.
The comparative DNA content of 19 species of
placental mammals, reptiles and birds. Chromosoma
17:1-10. doi: 10.1007/BF00285152.

Bird A. 2002. DNA methylation patterns and epigenetic
memory. Genes & Development 16:6-21. doi: 10.1101/
gad.947102.

Chelmicki T, Dundar F, Turley MJ, Khanam T, Aktas T,
Ramirez F, Gendrel AV, Wright PR, Videm P, Backofen R,
et al. 2014. MOF-associated complexes ensure stem
cell identity and Xist repression. eLife 3:e02024.
doi: 10.7554/eLife.02024.

Doseth B, Visnes T, Wallenius A, Ericsson |, Sarno A,
Pettersen HS, Flatberg A, Catterall T, Slupphaug G,
Krokan HE, et al. 2011. Uracil-DNA glycosylase in
base excision repair and adaptive immunity: species
differences between man and mouse. Journal of
Biological Chemistry 286:16669-16680. doi: 10.1074/
jbc.M111.230052.

Duret L, Chureau C, Samain S, Weissenbach J, Avner P.
2006. The Xist RNA gene evolved in eutherians by
pseudogenization of a protein-coding gene. Science
312:1653-1655. doi: 10.1126/science.1126316.

Elsea SH, Lucas RE. 2002. The mousetrap: what we can
learn when the mouse model does not mimic the human
disease. ILAR Journal 43:66-79. doi: 10.1093/ilar.43.2.66.
Ginis I, Luo Y, Miura T, Thies S, Brandenberger R,
Gerecht-Nir S, Amit M, Hoke A, Carpenter MK,
Itskovitz-Eldor J, et al. 2004. Differences between
human and mouse embryonic stem cells.
Developmental Biology 269:360-380. doi: 10.1016/j.
ydbio.2003.12.034.

Jacob F. 1977. Evolution and tinkering. Science
196:1161-1166. doi: 10.1126/science.860134.

Jacob F. 2001. Complexity and tinkering. Annals

of the New York Academy of Sciences 929:71-73.

doi: 10.1111/j.1749-6632.2001.tb05708.x.

Migeon BR, Do TT. 1979. In search of non-random X
inactivation: studies of fetal membranes heterozygous
for glucose-6-phosphate dehydrogenase. American
Journal of Human Genetics 31:581-585.

Migeon BR, Chowdhury AK, Dunston JA, Mcintosh I.
2001. Identification of TSIX encoding an RNA
antisense to human XIST, reveals differences from
its murine counterpart: Implications for X inactivation.
American Journal of Human Genetics 69:951-960.

doi: 10.1086/324022.

Migeon BR. 2011. The single active X in human cells:
evolutionary tinkering personified. Human Genetics
130:281-293. doi: 10.1007/s00439-011-1016-7.
Migeon BR. 2014. Females are mosaics: X inactivation
and sex differences in disease. New York: Oxford
University Press. p. 73 Table 6-1.

Moreira de Mello JC, de AraUjo ES, Stabellini R,
Fraga AM, de Souza JE, Sumita DR, Camargo AA,
Pereira LV. 2010. Random X inactivation and
extensive mosaicism in human placenta revealed by
analysis of allele-specific gene expression along the
X chromosome. PLOS ONE 5:€10947. doi: 10.1371/
journal.pone.0010947.

Payer B, Lee JT. 2014. Coupling of X-Chromosome
reactivation with the pluripotent stem cell state.
RNA Biology 11:798-807. doi: 10.4161/rna.29779.
Rangarajan A, Weinberg RA. 2003. Opinion:
Comparative biology of mouse versus human cells:
modelling human cancer in mice. Nature Reviews
Cancer 3:952-959. doi: 10.1038/nrc1235.

Sander van Doorn G. 2014. Patterns and mechanisms of
evolutionary transitions between genetic sex- determining
systems. Cold Spring Harbor Perspectives in Biology 3:6.
doi: 10.1101/cshperspect.a017681.

Migeon. elLife 2014;3:e05075. DOI: 10.7554/eLife.05075

3of4


http://dx.doi.org/10.7554/eLife.05075
http://dx.doi.org/10.1101/gad.947102
http://dx.doi.org/10.1101/gad.947102
http://dx.doi.org/10.7554/eLife.02024
http://dx.doi.org/10.1074/jbc.M111.230052
http://dx.doi.org/10.1074/jbc.M111.230052
http://dx.doi.org/10.1126/science.1126316
http://dx.doi.org/10.1093/ilar.43.2.66
http://dx.doi.org/10.1016/j.ydbio.2003.12.034
http://dx.doi.org/10.1016/j.ydbio.2003.12.034
http://dx.doi.org/10.1126/science.860134
http://dx.doi.org/10.1111/j.1749-6632.2001.tb05708.x
http://dx.doi.org/10.1086/324022
http://dx.doi.org/10.1007/s00439-011-1016-7
http://dx.doi.org/10.1371/journal.pone.0010947
http://dx.doi.org/10.1371/journal.pone.0010947
http://dx.doi.org/10.4161/rna.29779
http://dx.doi.org/10.1038/nrc1235
http://dx.doi.org/10.1101/cshperspect.a017681
http://dx.doi.org/10.1007/BF00285152

e LI F E Feature article

Silva SS, Rowntree RK, Mekhoubad S, Lee JT. 2008.
X-chromosome inactivation and epigenetic fluidity in
human embryonic stem cells. Proceedings of the
National Academy of Sciences of USA 105:4820-4825.
doi: 10.1073/pnas.0712136105.

Research | Titles and abstracts of scientific reports ignore variation among species

Tackney J, Cawthon RM, Coxworth JE, Hawkes K.
2014. Blood cell telomere lengths and shortening
rates of chimpanzee and human females. American
Journal of Human Biology 26:452-460. doi: 10.1002/
ajhb.22538.

Migeon. elLife 2014;3:e05075. DOI: 10.7554/eLife.05075

40of 4


http://dx.doi.org/10.7554/eLife.05075
http://dx.doi.org/10.1073/pnas.0712136105
http://dx.doi.org/10.1002/ajhb.22538
http://dx.doi.org/10.1002/ajhb.22538

