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Figure S1. Expanded version of the rvt phylogeny (Fig. 1) showing all taxa from Supplementary Dataset 1. The tree was
split in two halves to fit on the page. Ch, chytrids; Oo, oomycetes; Y, yeast; C, collembola. Other notations are as in Fig.1.  



Figure S2. Enzymatic activity of HaRVT and the effect 

of ethanol precipitation. Protein was pre-incubated with 

[α-32P]dCTP in the presence of 3 mM Mn2+. Reactions 

were chased with NTPs (“N”), dNTPs (“dN”) or 

nuclease-free water (“‒”). IMAC purified HaRVT 

(“purified”) and sucrose gradient fraction enriched with 

it (“sg #24”) are shown. Reactions with purified protein 

were either ethanol precipitated (“prec.”), or treated 

with 0.3 M NaOH at 65ºC for 20 min and precipitated 

after that (“OH/pr.”). All reactions were treated with 

proteinase K and separated on 12% denaturing PAGE. 

Arrows show extended products. “X”, lane with no 

reaction loaded. “M”, marker. Asterisks denote [α-
32P]dCTP bound to amino acid(s). 



Figure S3. Comparison of enzymatic activity of 

HaRVT and Ha-ΔCC. The peak sucrose gradient 

fractions (sg # as on Supplementary Fig.1) for both 

recombinant HaRVT proteins were pre-incubated 

with [α-32P]dCTP in the presence of 3 mM Mn2+. 

Reactions were chased with NTPs (“N”), dNTPs 

(“dN”) or nuclease-free water (“‒”), treated with 

proteinase K and separated on 12% denaturing 

PAGE. “X”, lane with no reaction loaded. “M”, 

marker. Asterisks denote [α-32P]dCTP bound to 

amino acid(s). Arrows show extended products.



Figure S4. Enzymatic activity of Ha-DBD. Sucrose gradient 

fraction, enriched with recombinant His-tagged protein (#29 in 

Supplementary Fig. S1D) was used. Reactions were set up as 

indicated on the top, in the presence of 3 mM Mn2+, digested 

with proteinase K and separated on 20% denaturing PAGE. 

Asterisks denote [α-32P]dCTP bound to amino acid(s). Arrow 

shows extended products.



Figure S5. Comparison of enzymatic activity of HaRVT and Ha-D484A. Identical sucrose gradient fractions (#23 in 

Fig. S1A and S1B) for HaRVT (right) and Ha-D484A (left), enriched with recombinant His-tagged protein, were 

treated as indicated on the top, in the presence of 3 mM Mn2+, digested with proteinase K and separated on 20% 

denaturing PAGE. Asterisks denote [α-32P]dCTP bound to amino acid(s). Arrow shows extended products.



Figure S6. Effect of different treatments on the 

presence of radiolabeled products in the 30-40 nt 

area. Protein was pre-incubated with [α-32P]dCTP in 

the presence of 3 mM Mn2+. Reactions were chased 

with NTPs (“+NTP”), dNTPs (“+dNTP”) or nuclease-

free water (“no chase”). After that, reactions were 

treated with DNase (“D”), RNase (“R”) at 37ºC for 

30 min or 0.3 M NaOH at 65ºC for 20 min, followed 

by ethanol precipitation (“O/p”). “‒”, no treatment. 

All reactions were digested with Proteinase K and 

separated on 12% denaturing PAGE. Arrows point 

to area where radioactive signal disappears after 

treatment. “X”, lane with no reaction loaded. “M”, 

marker.



Figure S7. Protein priming activity of 

recombinant HaRVTs. Identical sucrose 

gradient fractions (#29 in Supplementary Fig. 

S1C and S1D) for Ha-ΔCC (left) and Ha-DBD 

(right), enriched with recombinant His-tagged 

protein, were treated as indicated on the top, 

and separated on 10% SDS-PAGE. (A) 

Phosphor image. (B) Stained gel shown in A.



Figure S8. Protein-nucleotide linkage formation in 

NcRVT. The purified protein was incubated with [α-

32P]dCTP in the presence of 3 mM Mg2+, and the 

reaction was separated on 10% SDS-PAGE, stained 

(left) and analyzed by phosphor imaging (right). After 

that, the gel was treated as in Fig. 5C and phosphor 

imaged (right panel). The band with lower molecular 

mass represents the product of partial proteolytic 

cleavage. M, marker. 



Figure S9. Protein priming activity of purified HaRVT. 

The protein was incubated with [α-32P]UTP in the 

presence of 3 mM Mg2+, and the reaction was 

separated on 10% SDS-PAGE, stained with 

Coomassie-based stain (left) and analyzed by 

phosphor imaging (right). After that, the gel was dried, 

incubated in 1M KOH at 55ºC for 2 h, neutralized with 

four changes of 10% acetic acid / 10% isopropanol and 

dried again for phosphor imaging (right). The left lane 

(M) shows protein standards with band sizes.



Figure S10. Limited UTP incorporation by HaRVT. 

Purified HaRVT protein was pre-incubated with [α-
32P]UTP in the presence of 3 mM Mn2+. Reactions 

were chased with NTPs (“N”), ATP (“A”), CTP (“C”), 

GTP (“G”), UTP (“U”), dNTPs (“dN”), dATP (“dA”), 

dCTP (“dC”), dGTP (“dG”), dTTP (“dT”) or 

nuclease-free water (“cont.”). After Proteinase K 

treatment, reactions were separated on 20% 

denaturing PAGE. Arrow points to the smear 

showing HaRVT preference for dCTP addition. 

Asterisks denote [α-32P]UTP bound to amino 

acid(s).
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