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Supplementary Figure 1. Amino acid sequence alignment of the segment spanning conserved motifs WxxY and A, in different eukaryotic PrimPols. The first block of PrimPol sequences correspond to HsPrimPol aligned with its closest vertebrate orthologous (excluding other primates). The second block corresponds to HsPrimPol aligned with its closest invertebrate orthologous. The third block corresponds to HsPrimPol aligned with its closest plant orthologous.  Invariant residues in each block are in bold. Residues depicted in red emphasize amino acid sequence identity relative to HsPrimPol. The invariant tyrosine, acting as sugar discriminator in PrimPols, is indicated with a green dot. AEP Motif A is shadowed in yellow and the catalytic carboxilates are highlighted with an asterisk. Motif WFYY is shadowed in purple.
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Supplementary Figure 2. (A) Similar overexpression of V5-PrimPol (WT or mutant) in HeLa cells. In order to evaluate the importance of the WFYY motif of human PrimPol, four different PrimPol mutants (W87G, F88L, Y89D and Y90D) were generated, in addition to the catalytically-dead mutant AxA (3,4). Their activity in human cells was studied in a HeLa-shPrimPol cell line (Mourón et al., 2013) in which a shRNA molecule targeting PrimPol mRNA can be induced with doxycycline (dox). The expression levels of all PrimPol variants were monitored with PrimPol and V5 antibodies, and Mek2 was used as a loading control.  As shown in the figure, addition of doxycycline efficiently downregulated the endogenous PrimPol (lanes 1 vs 2), while the overexpressed exogenous PrimPol (either WT or mutants) could not be inhibited by doxycycline addition, and were comparable in all cases. (B) Mutations in WFYY motif do not alter PrimPol subcellular distribution. In HeLa cells, PrimPol protein is distributed in nucleus, mitochondria and cytoplasm (4). To rule out the possibility that the inactive mutants could display an inappropriate in vivo distribution, the levels of PrimPol were tested in each subcellular compartment after biochemical fractionation (see the schematic). WT V5-tagged PrimPol was also used to evaluate any possible effect of the tag in the subcellular distribution. Immunoblots show the levels of the indicated proteins in whole cell extract (WCE), cytosol (C), mitochondria (M) and nuclear (N) fractions. MEK2, ATP-SYNTHASE (ATP-SYNT) and H3 were used as controls of the biochemical fractionation. Importantly, none of the mutants showed an abnormal distribution. Therefore, the effects observed in the stretched DNA fibers experiments are the consequence of defects in protein activity rather than a deficient subcellular distribution.
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Supplementary Figure 3. Y89D variant is not critical for PrimPol DNA synthesis in the presence of Mg2+. (A) Primer extension assay with the indicated concentration of human PrimPol WT or Y89D variant, expressed and purified as described (24). Reactions were done at 37 C for 10 min on an 5'-TET-labeled primed DNA template (15 nM), in the presence of 200 µM dNTP and 10 mM MgCl2. (B) Primer extension assay with the indicated amounts of purified human PolDIP2 or BSA in the presence of 150 nM of WT or Y89D PrimPol. (C) PrimPol priming-dependent processive DNA synthesis by Polγ on non-primed M13mp18 ssDNA with 200 nM WT or Y89D PrimPol, 20 nM Pol γA, 30 nM Pol γB (as a dimer), and 200 nM PolDIP2. 
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