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Supplementary information

Supplementary figure legends

Supp. Figure 1 Pol lll factors used in the structural studies. a Protein gels showing
purified Pol Il factors. Pol Il and TFIIC were run on a 4-12% Bis-Tris gel and silver
stained. BrfIN-TBPc-Brf1C and WT Bdpl were run on a 12.5% Tris-Glycine gel and
stained using Coomassie Blue. Bdp1 A355-372 was run on a 10% Tris-Glycine gel and
stained using Coomassie Blue. BrfAN-TBPc-Brf1C and Bdp1l proteins are labeled with an
asterisk. Molecular weight standards (kDa) are also shown. b Transcription assays using
the purified Pol Il factors. RNA standard sizes (number of nucleotide) are labeled to the
right of the gel. The uncropped gel is shown in the lower panel. Boxed lanes were

performed using mutants that were not reported in this paper.

Supp. Figure 2 Cryo-EM data processing of the Pol Ill ITC. a Representative negative
stained raw micrograph. Scale bar = 500 nm. b Representative cryo-EM raw micrograph.
Scale bar = 100 nm. ¢ Refinement strategy (Materials and Methods). Euler angle
distribution for the final 3D auto refinement is also shown. d FSC curves and estimated
resolution using the 0.143 criteria following the gold-standard procedure implemented in

RELION for the Pol Il ITC.

Supp. Figure 3 Structural comparison of the Brf1/TBP/DNA complex. a Comparison
with the human BRF2/TBP/DNA crystal structure (PDB ID: 4ROC)! reveals a similar
position of the molecular pin in both Brfl and BRF2. 4ROC is shown in gray, while our

Brfl/TBP/DNA complex is shown using the same color scheme as in Fig. 2.b
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Comparison with the yeast Brfl/TBP/DNA ternary complex crystal structure (PDB ID:
1NGM)? shows the homology block Il of Brfl adopts a similar location on TBP. INGM is
shown in gray, while our Brf1/TBP/DNA complex is shown using the same color scheme

as in Fig. 2.

Supp. Figure 4 Structural comparison of Bdpl. a Comparison with the human
BRF2/TBP/BDP1/DNA crystal structure (PDB ID: 5N9G)?3 reveals a same position of the
SANT domain of Bdpl. 5N9G is shown in gray, while our Bdpl/TBP/DNA complex is
shown using the same color scheme as in Fig. 2. b The Bdpl SANT domain and Brfl C-
terminus bind to a similar location on TBP as TFIIA (PDB ID: INVP)“. 1INVP is shown in

gray, while our Bdp1/TBP/DNA complex is shown using the same color scheme as in Fig.

2.
Supp. Figure 5 Structural comparison of PICs of Pol I, Il and lll. a Comparison
between Pol Il and Il PICs. The zinc ribbon and cyclin fold domains of TFIIB and TFIIIB

occupy the polymerases at similar locations, suggesting a similar architecture between
Pol 1l and Ill PICs. Polymerases were aligned for structural comparison. Pol Il PIC (PDB
ID: 5FYW)? is shown in gray, while Pol Ill PIC is depicted in the same color scheme as in
Fig. 1. b Comparison between Pol | and Il PICs. The zinc ribbon domains from Rrn7 and
Brfl contact the same location on the corresponding polymerases. On the contrary, the
Rrn7 N-terminal cycling fold domain does not contact Pol | in the Pol | PIC, whereas the

counterpart in Brfl interacts with Pol Ill at the wall and protrusion. Pol | PIC (PDB ID:
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5W65)° is shown in gray, while Pol lll PIC is depicted in the same color scheme as in Fig.

1.

Supp. Figure 6 Putative density for the C-terminus of Brfl. The density is labeled with
a blue circle. The ITC map is shown as transparency surface. The color scheme is the

same as in Fig. 1.

Supp. Figure 7 Cryo-EM data processing of the Pol 1ll OC. a Representative cryo-EM
raw micrograph. Scale bar = 100 nm. b Refinement strategy (Materials and Methods).
Euler angle distribution for the final 3D auto refinement is also shown. ¢ FSC curves and
estimated resolution using the 0.143 criteria following the gold-standard procedure
implemented in RELION for the Pol Ill OC. Red, the full complex; blue, TFIIIB focused

refinement. d Bottom view of the Pol Il OC. Color scheme is the same as in Fig. 1.

Supp. Figure 8 Cryo-EM data processing of the Pol Ill nOC. a Representative cryo-
EM raw micrograph. Scale bar = 100 nm. b Refinement strategy (Materials and
Methods). Euler angle distribution for the final 3D auto refinement is also shown. ¢ FSC
curves and estimated resolution using the 0.143 criteria following the gold-standard
procedure implemented in RELION for the Pol Il nOC. d Bottom view of the Pol Il nOC.

Color scheme is the same as in Fig. 1.

Supp. Figure 9 Cryo-EM data processing of the Pol 111 iOC. a Representative cryo-EM

raw micrograph. Scale bar = 100 nm. b Refinement strategy (Materials and Methods).
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Euler angle distribution for the final 3D auto refinement is also shown. ¢ FSC curves and
estimated resolution using the 0.143 criteria following the gold-standard procedure
implemented in RELION for the Pol Il iOC. d Bottom view of the Pol 111 iOC. Color scheme

is the same as in Fig. 1.

Supp. Figure 10 Cryo-EM data processing of the Pol Ill transcription complex
assembled on the EC scaffold. a Representative cryo-EM raw micrograph. Scale bar =
100 nm. b Refinement strategy (Materials and Methods). Euler angle distribution for the
final 3D auto refinement is also shown. ¢ FSC curves and estimated resolution using the
0.143 criteria following the gold-standard procedure implemented in RELION for the Pol
[ll transcription complex assembled on the EC scaffold. d Bottom view of the Pol Il
transcription complex assembled on the EC scaffold. Color scheme is the same as in Fig.

1.

Supp. Figure 11 TFIIB aligned with the N-terminal cyclin fold domain in TFIIB. The
Brf1 N-terminal cyclin fold domain was aligned with the N-terminal cyclin fold domain in
TFIIB (PDB ID: 4BBR)’. This shows a rotational movement of the TFIIIB (colored)
compared to the TFIIIB in the Pol Il PIC (gray; polymerase was aligned with Pol Il in

4BBR).
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