
Review of Teoli et al.

In this paper the authors reanalyze human blood RNA-seq data from the GTEx project and produce 
a new expression dataset for individuals carrying 47, XXY and 47, XYY karyotypes. They use these
data to test for a toxic Y effect in humans, with the expectation that older men and individuals 
carrying more Y copies should also display increased Y-linked TE activity.

I identified several potential issues that I detail more below. In particular, I do not think that the 
present results strongly support a scenario where the reactivation of Y-linked TEs may lead to 
increased somatic transposition, which seems to be at the core of the current version of this work. A 
possible line of explanation closer to the observations might be an effect of the Y chromosome on 
the integrity of genome-wide heterochromatin (Brown et al., 2020).

1) Lack of references to the extant literature on transposable elements activity in humans

The authors hypothesize that the Y chromosome may host transposable elements that are reactivated
when host’s regulation weakens during aging, generating somatic mutations as new TE copies insert
elsewhere in the genome. However, the vast majority of elements they identify as being 
differentially expressed in their data is made of endogenous retroviruses (see table 4 in (Kojima, 
2018)). This is inconsistent with the fact that in humans, LINEs and Alu are the only elements that 
seem able to effectively transpose. From my knowledge, the most recently active endovirus in 
humans may be HERV-K (Subramanian et al., 2011), which still contains intact ORFs, but I am not 
aware of any evidence for any active transposition (Maksakova et al., 2008). Most examples of 
transcripts derived from LTR TEs in humans do not correspond to active transposition, but to 
domestication by the host. It is also surprising and concerning that non-LTR RTs are only rarely 
detected given that they are more likely to actually transpose.

L149-150: The authors filter out exonic insertions and insertions found in lncRNA. What about 
intronic TEs? Disruptions in the splicing process (including intron retention) seem to increase with 
age (Bhadra et al., 2020). There may also be differences in splicing between males and females 
caused by the Y chromosome, at least in Drosophila (Wang et al., 2018). This might also contribute 
to an excess of TE-derived sequences.

2) Possible methodological issues

• Why do the authors only focus on blood, at least for the GTEx dataset? I understand the 
need to compare the results from GTEx with the data the authors obtained, but why not take 
advantage of the whole GTEx experiment? This is particularly surprising given that some 
other studies have derived valuable insights when investigating transcripts derived from 
endogenous retroviruses from this same dataset (She et al., 2022).

• The authors seem to assume that the presence of TE transcripts is associated with TE 
insertion which generate somatic mutations, but transcription of TE-derived sequences is not
enough to prove that an element is still active and transposing.

• The authors never align short reads to the reference genome, but instead use a reference 
transcriptome (fo ex. Using the kallipso method) or consensus sequences of transposable 
elements. It is therefore difficult to test directly for a toxic Y effect since the position 
information of TEs is lost, and alternate transcripts cannot be exhaustively identified. It may 
be worth investigating whether methods that realign reads on the reference genome (using, 



e.g., STAR) can also identify some interesting TEs (Schwarz et al., 2022). Reference (She et
al., 2022) may be an interesting starting point given its similarity with the present work.

• The authors do not attempt to identify families that may be in excess (or absent) on the Y 
chromosome. This could be a way to start testing more directly for a Y effect.

• I would recommend the authors focus only on TEs for which complete copies can be 
identified. Fossils and old TEs are unlikely to transpose and insert. I would also suggest 
focusing on LINES and Alu first.

• A quick examination of some of the elements shown on Figure 1A (such as LTR22B2 or 
LTR19A, see below) shows that they are likely solo LTR sequences (see below, taken from 
Repbase), which are unlikely to transpose and generate somatic mutations. The fact that 
these sequences are highly repetitive makes me wonder whether the methods used can 
accurately assign reads to consensi.

#############   Consensus sequences of LTR-RTs  mentioned above ##############

>LTR22B2 ERV2 Homo sapiens
tgttggggttcaatcaggctggtgggaaaaatattaaagatagttatagtaatagtcaaaaactctcttg
gaaggccgtgagagtttgcatagcttcggtaattgctgtggctgaaggcagccagggtctctttgcagga
gccagaaagattagggtgcaagtacaaaggaatgtgggaagtttatcttactaacctgtttacttatatg
ggcttaagactaacctttgtcctaccgcgggtactttactgcctcctactgggagcgggmgggggtcggc
agaagtttattacccgcaaatggtgtttgctttaggcctcggaacctggcctttaatctttaccctctag
tggtgtttactcacaacttttgttaattagtcttactgaataaatgcgagtctcactagctgatcagggc
cgagtcgcaactgtttacagaactcagcttggagcctgtaagcggctcggaccctcagctggactggcag
agcagaatatctgtgtgtcagtgtacgtttattcatccgtcgccgaatcaggggtctgcaaggaacagac
cccccgcagctagtgcccccgcgaaaggagcgctgcctca

>LTR19A ERV3 Homo sapiens
tgacagagcaggagcatcgccatcttggacaagcactgccattttaaagttccccttgatcaaaaaccgc
ctaaatccaacccaaagggcatcagcctaatggctaakgtcagcatgaccataaaccacaaatgacatct
ccgaccagaaacattccaaccctaagataaacccctcccyraccagagacatgccagccccgagataacc
tcccctccggccagagagatgtcagccccaasataacctccccttcaaccagagacattccaaccccaca
ataaacttctcccccacacagaaacattccaagcctgtgataaagctctctcaccctaaaacccttaaat
actcttagtctgtaagagagagtgctcctgactgaaatcggccagaagcccctctcaggtttattctcca
aaataaacctgtctttgactgttgagccgcttttcrtgtttctttcctctttctttaactcttaca

########################################################################

• It may be good to check whether genes found differentially expressed harbour TE sequences
from the families that are identified as also being differentially expressed. 

3) Miscellaneous issues with the presentation

The authors do not present nor discuss much the results obtained from GTEx, with all figures and 
tables given in the Supplementary Material. This biases the narrative by putting the emphasis on the
data the authors collected. Most figures are in the Supplementary Material. Figure 1B is not very 
convincing, especially given the rather small sample sizes. It would be interesting to also display 
the age of individuals for each karyotype instead of showing that information only in Table S7.
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