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Review of PhD thesis by Tomáš Hron
entitled

Study of endogenous retroviruses: Insight into the retroviral evolution and virus-host
interactions

PhD thesis by Tomáš Hron was prepared in the Laboratory of Viral and Cellular Genetics, Institute of
Molecular Genetics of the ASCR under supervision of MUDr. Daniel Elleder, PhD. The thesis contributes to
understanding of the assorted diversity of interactions between endogenous retroviruses and their hosts.
The thesis is focused on three endogenous retroviruses: (i) an endogenous Lentivirus of Malayan colugo
(Galeopterus variegatus); (ii) an endogenous Deltaretrovirus MINERVa of long-fingered (Chiroptera:
Miniopteridae) bats; and (iii) an endogenous Gammaretrovirus of mule deer Odocoileus hemionus. The
study of endogenous retroviruses from several groups harbored in animals from only remotely related taxa is
unified by general interest in phenomenon of endogenization and its mechanism.
Tomáš Hron performed a computational screen of more than 100 publicly available vertebrate genomes,
aimed at detecting unusual cases of endogenous retroviruses, including endogenous lentiviruses and
deltaviruses. By this approach, he detected a novel endogenous Lentivirus in the Malayan colugo genome,
denoting it ELVgv. ELVgv is by far the oldest known Lentivirus, present in more than three copies in the
genome of G. variegatus. In addition, Tomáš Hron was able to describe the signatures of a “virus-host arms
race” by detection of the innovative selection pressure acting on a host antiviral factor TRIM5. These
findings provided evidence that TRIM5 was already involved in antiviral defense in the ancestor of the
extant Dermoptera.
In addition to ELVgv, Tomáš Hron discovered an endogenous Deltaretrovirus called MINERVa in the
genomes of long-fingered bats (Miniopteridae). This virus, which contained large internal deletion was found
in the host genome only in a single copy. Its affiliation to deltaretroviruses is documented by presence of
ORFs in similar position as Tax and Rex ORFs in HTLV and phylogenetic relatedness of gag. This result
comprised the first evidence of deltavirus ancient evolution suggesting that they originated more than 20
million years ago.
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Furthermore, endogenization mechanism was studied on example of cervid endogenous gammaretrovirus
(CrERV) from mule deer cells. Thousands of insertionally polymorphic CrERV integration sites suggest that
CrERV fits in the category of modern ERVs that entered the host genome after speciation. Tomáš Hron
showed that replication competent CrERV was induced by cocultivation with susceptible human cells and
concluded that the xenotropic nature of this retrovirus is probably caused by a receptor interference and a
later lock in deer cells.
Finally, to complete his studies, Tomáš Hron investigated the epigenetic landscape of currently endogenizing
CrERV. Interestingly these yet not published results suggest that almost all retroviral copies are completely
methylated. However. several evolutionary old CrERV integrations remain unmethylated and they are
possibly still transcriptionally active. A function of these selectively unmethylated sequences and their
consequences for a host is further studied. These experiments, apparently in progress, represent the only
unpublished part of the thesis.
The thesis is organized to 9 - Introduction, Aims and Hypotheses, Literature review, List of methods,
Summary, Discussion, Conclusion, Involvement of student in the publication, References, and Supplement.
The supplement contains 4 papers. Tomáš Hron is the first author of the paper in Mol. Biol. Evol.
(IF=13.649). He is also the first (shared) author in 3 other papers (Retrovirology, IF=5.236, and PNAS,
IF=9.4, and Virology, IF=3.2). The thesis successfully synthesizes heterogeneous subjects to unique study on
endogenization of retroviruses. It contains very well written literature overview complemented by black-andwhite cartoon-like hand-made figures. This kind of illustrations is certainly provocative, however, it keeps,
together with simplicity and the self-explicatory quality of figures, reader´s attention. Appropriate size,
without unnecessary redundancies is another positive value of the thesis. The praised brevity of the thesis is
exaggerated in the List of method, which might be complemented at least by principal references used in
author´s papers. The thesis is finished by an excellent discussion, in which Tomáš Hron defined on the basis
of presented results the limits of mechanisms involved in endogenization of retroviruses into the host
genome.
Tomáš Hron could clarify or discuss during defense of his thesis the following points.
1. Finding that TRIM5 was under strong positive selection pressure only in the common dermopteran ancestor,
in which ELVgv endogenization occurred is one of the most interesting topics of the thesis. The experiments
required to determine whether ELVgv participated in the TRIM5 selection should be specified in more
details (pages 55 and 62).
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2. Is it possible to demonstrate positive or negative selection of antiretroviral restriction factors during
endogenization process of CrERV or other viruses in the process of endogenization?
3. Deltaretroviruses like HTLV or BLV spread in vivo primarily by cell-associated virus, by cell-to-cell
contact, in which replication of provirus depends on the host DNA polymerases. This mechanism is less
error-prone than the infection by cell-free virus particles dependent on RT. In vivo reservoir of HTLV
infection is mostly formed by replication competent, full-length proviruses in contrast to systems infected
primarily by cell-free virus particles (e.g. HIV). Could this mechanism be related to scarcity of delta ERVs?
What is the role of defective retroviruses during endogenization process?
4. Is it possible to reconcile the idea that “Only those retroviral copies, which are harmless for a host, are fixed
during the evolution” (page17) with the idea that “…all viruses can theoretically create endogenous copies
by occasional nonspecific integrations into the host genome…(Katzourakis and Gifford 2010 and Horie et
al., 2010)” (page 20)?
Minor point
5. Explicative list of abbreviations and the whole legend in missing to Table 1.

In conclusion, the thesis of Mgr. Tomáš Hron perfectly fulfills requirements demanded for the level of
dissertation work. Tomáš Hron is the first author of four excellent papers published in highly impacted
journals. I heartily recommend submitted work for defense, and depending on the outcome of defense
procedure for approval of doctor degree.

Prague, November 1, 2017
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