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Supplementary Figure 1. Electron density maps for TFIIB in the Pol II-TFIIB complex.

a. Unbiased initial BUSTER mFo-DFc difference electron density map at 2.5 o (grey mesh) after molecular
replacement with the free Pol II structure (1WCM) and refinement with a Pol II structure alone (3HOU
without nucleic acids). An anomolous difference Fourier peak at 4 ¢ (magenta mesh) indicates the position of
the zinc atom. A backbone model of the final TFIIB structure is superimposed.

b. Refined BUSTER 2mFo-DFc electron density map contoured at 1 ¢ (grey mesh). The final TFIIB structure
is superimposed and side chains are depicted.
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Supplementary Figure 2. TFIIB induces structural changes in Pol II. Overview of TFIIB-induced Pol 11
domain movements. Structures of the Pol II-TFIIB complex (colours) and free Pol 11" (dark grey) were
superimposed with their Rpb1 subunits.
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Supplementary Figure 3. TFIIB alone stimulates de novo RNA synthesis from the HIS4 tailed template
at near physiological NTP concentration. 500 yM rCTP, rGTP and rUTP, and 50 yM rATP supplemented
with 5 uCi [a -*P] rATP was incubated with 2.5 pmol Pol II, 25 pmol TFIIB and 5 pmol of template for 5
min at 301K.
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Supplementary Figure 4. Initial unbiased difference electron density for the B-reader loop contoured at
2 0, DNA-RNA hybrid, and active site metal ions.
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Supplementary Figure 5. Functional analysis of B-reader loop and TFIIB-stimulated RNA chain
initiation. a, B-reader loop is required for normal cell growth at non-optimal temperatures. Yeast
complementation assay with selection on 5-fluoroorotic acid (5-FOA). b, B-reader loop is required for
promoter- and activator-dependent transcription in vitro. Transcriptional activity from a HIS4-SNRI14 fusion
promoter template using a nuclear extract from a strain carrying a temperature-sensitive TFIIB mutation
(TFIIB®) is restored upon addition of recombinant wild-type TFIIB (WT) or a TFIIB variant carrying the B-
reader loop residues 69-75 from S. pombe (69-75 Sp). TSS sites are indicated on the right'. TFIIB variants that
either lack residues 69-75 (A69-75) or carry alanine mutations of these residues (69-75 Ala) do not restore

activity.
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Supplementary Table 1. Data collection and refinement statistics

Pol II-TFIIB complex

ITC (Pol II-TFIIB with DNA and 6 nt RNA)

Data collection”

Space group

Cell dimensions
a,b,c(A)

a By ()
Resolution (A)
Rsvm
l/ol
Completeness (%)
Redundancy
CCp) (%)

Refinement

Resolution (A)

No. reflections

Roons Riree

No. atoms
Protein
Ligand/ion
Water

B-factors
Protein
Ligand/ion
Water

R.m.s deviations
Bond lengths (A)
Bond angles (°)

Zn peak for TFIIB in anomalous

Fourier [0]®
Ramachandran”
Preferred/allowed/disallowed (%)

222,

222.4,386.8,254.4°
90, 90, 90

50-3.4 (3.50-3.4)°
38.5 (178.4)
7.8(1.7)

99.9 (99.7)
7.7(15)

97.6 (51.9)

50-3.4
149749
17.5/21.1°

32789
11

0

75.6
76.2

0.010
1.33

5.8

90.8/7.0/2.2

C222,

222.2,386.0,254.5
90,90, 90

50-3.6 (3.69-3.6)
233 (115.0)
95(12.2)

99.9 (100.0)
7.5(1.7)

99.2 (73.1)

50-3.6
125981
18.5/22.5"

32797
623

0
106.3
208.1

0.08
1.12

54

91.5/6.8/1.7

“Diffraction data were collected at beamline X06SA of the Swiss Light Source, Switzerland and processed with XDS*.
®Free Pol IT C222, unit cell =222, 393, 282.

‘Numbers in parenthesis refer to the highest resolution shell.
4CC,,, = percentage of correlation between intensities from random half-datasets™.

°Structure determined from a single crystal using molecular replacement with MOLREP? using 12 subunit Pol II alone

(IWCM) and refined with BUSTER (Global Phasing Limited).

'Structure determined from a single crystal and refined with PHENIX?®.
tCalculated at 7 A resolution using phases from Pol II alone after initial refinement.

"Calculated with MolProbity™.
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