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Figure 1 Translesion synthesis schematic
(Korzhnev and Hadden 2017)

Background
• Translesion synthesis (TLS) is a DNA damage tolerance pathway that allows replication over
damaged DNA without repair using specialized error-prone polymerases.
• TLS enables viability during genotoxic stress at the cost of increased genomic mutagenesis.
• During TLS, an inserter TLS polymerase, Rev1, Polι, Polη, or Polκ will insert nucleotides across the
DNA lesion. A second TLS polymerase, Polζ, will extend past the site of DNA damage1 (Figure 1).
K, et al. (2010). J 285, 12299–12307
• Polζ is made of four subunits, Rev3, Rev7, and two accessory subunits, Pol31 and Pol32.Hara,
Rev3
is
the catalytic subunit responsible for DNA synthesis, and Rev7 is the regulatory subunit that
coordinates recruitment to damaged DNA2 via its interaction with the TLS scaffold, Rev1 Cterminal domain3.
• S. cerevisiae is a model organism for studying TLS, and although the assembly of H. sapiens
Rev3-Rev7 complex is well characterized, the binding mechanism of S. cerevisiae Rev3-Rev7 is
not well understood.

Figure 2: Identifying Rev7 binding motifs (RBMs) in S. cerevisiae Rev3
A.

Methodology:
• Using secondary structure prediction and sequence alignments,
we predicted Rev3 to have two Rev7 binding motifs (RBMs).
• The predicted RBMs were tested to bind to Rev7 in mass-spec
and yeast 2-hybrid experiments.
• H. sapiens Rev7 is a dimer. Therefore, we investigated the ability
of Rev7 to dimerize in AUC and SAXs experiments.
In this study, we report:
• S. cerevisiae Rev7 binds to Rev3 and has two Rev7 binding
motifs with a consensus sequence of two consecutive proline
residues
• S. cerevisiae Rev7 exists as a monomer in solution when bound
to only one RBM

Figure 3 Yeast Rev7 is a monomer that likely exhibits an
induced dimerization upon binding to Rev3
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The vertebrate Rev7 binding motif (RBM) is PXXX(A/P)P. However, this motif does not
exist in yeast. Structures of human Rev7 bound to RBM peptides show the RBM's
secondary structure is a β-sheet, a loop, and an α-helix4. We predicted two RBMs
(highlighted in yellow) to exist in the Rev7 binding region of Rev3, 515-550 (RBM1)
and 594-629 (RBM2) due to the two prolines in a disordered region between an αhelix (red bar) and a β-sheet (blue arrow) (Figure 2A). RBM1/2 were co-expressed
with His-tagged Rev7, and Rev7 was purified using affinity, size exclusion, and ionexchange chromatography. Co-expression with either peptide increased expression of
Rev7 (Figure 2B), and a Rev3-sized band appeared on the SDS-Page gel (Figure 2C).
Purified Rev7/RBM complexes were analyzed with LC-MS/MS to ensure peptides were
bound to Rev7 after purification. Rev7-RBM2 purifications resulted in abundant
amounts of RBM2, while RBM1 was observed with much lower abundance (Figure
2D). Binding of Rev7 with RBM1+2 and Rev3-RBM2 peptides were confirmed in Y2H
assays. However, RBM1 binding to Rev7 was not detected. Furthermore, mutating the
prolines of RBM1 in the RBM1+2 peptide did not abrogate binding, while mutated
RBM2 prolines did, suggesting RBM2 is the primary binding partner of Rev3. Mutating
the second proline of RBM2 drastically reduced binding to Rev3, while mutating the
first binding did not. Mutating both prolines of RBM2 abolished this binding
interaction, suggesting the second proline of RBM2 contributes more to binding than
the first proline, a phenomenon also observed in humans.

Human Rev7 is a homo-dimer. Surprisingly, AUC sedimentation velocity experiments reveal that the Rev7/Rev3-RBM2 complex is
a monomer (Figure 3A). SAXs experiments of Rev7/Rev3-RBM2 corroborate this. The molecular weight calculated from the
Guinier analysis (Figure 2B) ranges between 30-35 kDa (Figure 2C), the molecular weight of the Rev7/Rev3-RBM2 monomer is 34
kDa. Furthermore the molecular envelope created from the SAXs data overlays well with a homology model of yeast Rev7/Rev3RBM2 monomer (Figure 3D) and cannot accommodate the yeast Rev7/Rev3-RBM2 dimer (data not shown).

Conclusions and Future Directions

• Two regions within S. cerevisiae Rev3 are Rev7 binding motifs, RBM2 is the primary motif.
• Unexpectedly, Yeast Rev7 bound to only one RBM is a monomer in solution.
• Ongoing experiments will investigate the induced dimerization of yeast Rev7 after binding to both
RBMs.
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