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Supplemental Data

The interactions of SV40 Tag with ssDNA, RPA, and Pol-prim require specific residues of the protein
which have been model using the ChimeraX program and the hydrostatic surface map plus a movie
localising all four mutants and the Pol-prim p68 binding site are presented (Figure S1 and Movie M1,
[1]). To understand the interactions of Tag and Tag variants with ssDNA, Atomic Force Microscopy
image analyses were performed which provide deeper insights into these Tag-ssDNA complexes
(Figures S2 and S3, [2]). Moreover, using previously published data and structural data docking
models were established for the binding to the N-terminal peptide of the p180 subunit of Pol-prim on
Tag. Additionally, the NMR structure of the Tag OBD with RPA32C is shown for comparison (Figure
S4, A to C [3-5],). A revised model for the localisation of cellular replication factor binding sites on
Tag is also presented (Figure S4, D [6-10]).



Supplemental Figure S1 Electrostatic surface map of the SV40 T antigen OBD and helicase
domain associated with ssDNA. Panels A and B show the electrostatic surface map of a single
SV40 T antigen monomer (OBD and helicase domain, PDB: 4GDF, protein chain A, modelled with

with non-protein atoms being ignored. Electrostatic potential ranges from red for negative to white
(neutral) to blue for positive electrostatic potential. In panel A the residues V350 and P417, which
are changed to glutamate and aspartate, respectively, in the Tagyaq.5p7 variant M1, are indicated. In
panel B, the Tagy2;.527 Molecule is rotated by 180° around the y axis, and the residues L286 and
R567, which are mutated to aspartate and glutamate, respectively, in the Tag,3;s,7; Variant M2, are
indicated.
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Supplemental Figure S3: Gaussian fits
to AFM volumes in the small volume
regime (< 500 nm3). (A) Full length Tag
complexes on ssDNA show maxima at
90 nm? and 180 nm?3, as determined
from Gaussian fits to the data. (B) Tagqs4.
627 complexes show an absence of
monomeric or dimeric volumes in the
small volume regime. The Gaussian fit
indicates a maximum at a volume of 53
nm3, consistent with ssDNA super-
structures in the absence of protein (see
Supplemental Figure S2). (C) M2-ssDNA
complexes have a maximum at 83 nm?
consistent with monomeric Tag. (D)
M1+M2-ssDNA complexes have
Gaussian fit maxima at 91 nm3and 184
nm?3 consistent with monomeric and
dimeric Tag, respectively. (E.F) M1 (E)
and M2 (F) volumes in the absence of
DNA with maxima at ~90 nm?3. The insets
show exemplary images (scale bars 50
nm).
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Supplemental Figure S4: Docking of p180N and SV40 Tag. (A) The interaction interface of Tag
(helicase and OBD domains, in blue, PDB 4GDF) and the peptide of the N-terminal sequence of
p180 in Pol-prim (p180N, aa195-313 [7], in red) as suggested by docking. The five energetically
most favourable orientations for the p180N peptide are shown in different shades of red, and all
reveal interactions with the same residues in Tag: R154, R202, R204. The interaction interfaces
show an area of 1100-1500 A2 depending on the orientation of p180N peptide. (B) Model of the
interaction interface (~1,400 A?) of the DnaJ domain of Tag (cyan, PDB 1GH6) and the p180N
peptide (red). Modelling was performed using the Haddock web server [3,4] with active and passive
residues on Tag helicase and OBD domains or Tag DnaJ domain assigned by Whiscy [5]. The p180N
peptide structure used for docking has been modelled using SwissModel (swissmodel.expasy.org).
(C) NMR structure of the complex of RPA32C (green) with the Tag OBD domain (PDB 1Z1D).
Interactions from residues in Tag (R154, R202, and R204 [6]) display overlap with the predicted
binding site in the Tag OBD for p180N shown in (A). The binding interface area was reported to be
~1,150 A2 and the Kp of the interaction to be moderate with ~60 uM [6]. (D) Model of Tag with binding
sites for Pol-prim subunits and RPA32 (purple lines) including published sites shown in Figure 1A
and those predicted by the current studies. The locations of the amino acid mutations in M1 and M2
are indicated by arrows.



Supplemental Movie SM1: Localisation of mutated residues and p68 interacting binding sites
in Tag131-627. The Tag structure is derived from 4GDF (PDB). Tag OBD is shown in beige, its Zn-
binding domain is grey, and its ATPase domain is light blue. The connecting residues between OBD
and Zn domain, aa 261 to 265, are highlighted in white whereas the residues of the Pol-prim p68
binding site are in dark blue. The modelled ssDNA is shown in light brown. The residues V350 and
P417 of Tagi31e27, which are mutated in the Tag variant M1, are shown in green whereas the
residues L286 and R567 of Tagisie27 are shown in dark turquoise. These views of Tagisi-s2z show
that the M1 and M2 mutations locate on opposite sites of Tagisi-e27, and that both do not overlap with
the Pol-prim p68 binding site of Tag1s1.627 described by Zhou et al. [10].
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