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Supplementary Figure 1
Cryo-EM structure of DNA bound Polé holoenzyme.

Particles from three different data sets were merged and 3D refinement was performed with both cryoSPARC and RELION 3.0 beta to
yield consensus maps at nominal resolution of 3.2 and 3.4 A respectively. Consensus map from RELION was subjected to multi-body

refinement, resulting in major improvement in density for Pol32N (circled in red) and regions of Pol31 that are furthest from the catalytic
module.



a Comparison of Pold regulatory module with homologs
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Supplementary Figure 2

Comparison of Pold regulatory module and CysBD with those in homologs.

a: The CysBD interacting interface of the regulatory module is substantially different between yeast Pols, human Pols, human Pola, and
human Pole. b: CysBD of yeast Pols is much smaller in size than the counterparts from pols o and . CysAD is disordered in yeast
Pols.



Model of yeast Pol5-PCNA
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Supplementary Figure 3
Model of Pol8-PCNA complex.

Model of yeast Pols (this work) and PCNA (PDB Id. 20D8) derived by threading the Pold bound DNA through the central hole of the
PCNA.



a CysBD mediated compaction of the module
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Supplementary Figure 4

CysBD mediated changes in the Pol3 catalytic module.

a: CysBD draws the exo and thumb domains of the catalytic module closer than their positions in the structure of the isolated catalytic
module (3IAY) and results in an overall compaction of the catalytic module by > 2.5 A b: A primer modeled at the exo active side is
within van der Waals distance from Tyr496 which is part of the exo domain loop encompassing amino acids 490-497 that interacts with
CysBD. This loop is disordered in the structure of the isolated catalytic module (3IAY).



a Comparison of Pold consensus (left) and multi-body (right) maps
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Supplementary Figure 5

Multi-body refinement and principal component analysis of the relative orientations of the catalytic and regulatory modules.

a: Consensus and multi-body maps colored by local resolution. Multi-body analysis results in a substantial improvement in resolution for
regions of Pol31 and Pol32 that are farthest from the catalytic module, e.g. Pol32y and the OB fold of Pol31. b: Contribution of all
eigenvectors to the variance. c: Histograms of amplitudes along the first two eigenvectors. Both histograms are unimodal, indicating
continuous motion.



Trajectories from Normal Mode Analysis
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Supplementary Figure 6

Trajectories from normal mode analysis compared to motion from multi-body analysis.



End of range conformations for the regulatory module are shown in green and red. The first eigenvector from principal component
analysis of multi-body refinement represents rocking motion of the regulatory module parallel to the catalytic module (middle), while the
second eigenvector represents rocking motion towards the catalytic module (bottom). Trajectories for the first non-trivial mode of
molecular motion from Normal Mode Analysis (top) corresponds to the motion represented by the first eigenvector (middle).



Disease mutations
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mutation equivalent domain disease status
1 E245K D250 NTD cancer driver
2 E318K E323 exo cancer driver
3 L606M L612 palm cancer driver
4 L632M L638 palm cancer driver
5 R689W R696 fingers cancer driver
6 R1016H K1013 CysAD cancer driver
7 R506H R511 Exo / Interface cancer unknown status
8 R507C R512 Exo / Interface MDPL
9 11070N L1068 CysBD / Interface MDPL

Supplementary Figure 7
Disease mutations in human Pol8.

Cancer driver mutations in human Pold mapped on the structure of yeast Pols (top). These mutations are distributed on the NTD, exo,
palm, fingers and CysAD domains. The oncogenic R506H (exo) mutation and the MDPL associated R507C (exo) and 11070N (CysBD)
mutations map to the interface between the catalytic and regulatory modules.



