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Supplementary Figure 1. Activity of the N-terminal deletion mutants of human mtRNAP.

a. Templates used in the transcription assays. The light strand promoter (LSP) templates were prepared using

synthetic oligonucleotides as described1. The pre-melted (“bubble”) template contains a 7 bps mismatched

region in the non-template strand (highlighted in red).

b. Activity of deletion mutants on a pre-melted “bubble” promoter template. Transcription reactions were car-

ried out as described1 using wild-type (WT), ∆104 (residues 105-1230), ∆200 (201-1230) and ∆368 (369-

1230) mtRNAPs for 30 min at 35°C in the absence of transcription factors TFAM and TFB2M.

c. Activity of deletion mutants on a double-stranded promoter template. Transcription reactions were carried

out with WT (lane 1) and mutant mtRNAPs (lane 2-7) in the presence or absence of TFAM and TFB2M as

previously described1.
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Supplemental Figure 2. Substitution of residues R458 and R464 in the AT-rich recognition loop of

human mtRNAP does not affect transcription activity.

a. Sequence alignment of AT-rich recognition loop and adjacent helices in mammalian mtRNAPs and in T7

RNAP. Abbreviations: H.s., Homo sapiens; A.m., Ailuropoda melanoleuca; B.t., Bos taurus; M.m., Mus

musculus; R.n., Rattus norvegicus; C.f., Canis lupus familiaris; M.d., Monodelphis domestica. The colour

scheme is as in Fig. 2. Percent homology is indicated on the right. The positions of non-conserved and part-

ly conserved arginines in human mtRNAP AT-rich recognition loop are indicated by arrows. Asterisks indi-

cate residues in T7 RNAP involved in promoter interactions.

b. R458A/R464A mutant mitoRNAP is fully catalytically active. Elongation complex formed using the

mutant mtRNAP and R8/TS1/NT1 scaffold containing P32-labeled RNA (0.25 µM) was extended in the

presence of 10 µM ATP for 2 min at 35°C as previously described2.

c. Activity of the WT and R458A/R464A mitoRNAP on LSP promoter template. Transcription assays were

performed as described in Supplemental Figure 1 in the presence of TFAM (50 nM) and TFB2M (150 nM)

for 30 min at 35°C.

c
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Supplemental Figure 3. Model of mitochondrial transcription IC.

Since the human TFB2M structure is unknown, we combined the structure of its yeast homolog Mtf13, with the

human mtRNAP that is expected to closely resemble its yeast counterpart. Mtf1 was modelled onto mtRNAP without

generating steric clashes, taking into account that the Mtf1 N-terminal region contains RNAP-binding determinants4,5,

that the Mtf1 C-terminal domain reaches the active site6, that the 16 most C-terminal residues of Mtf1 contact pro-

moter DNA3,6, that Mtf1 binding involves the specificity loop and intercalating hairpin7, and that Mf1 interacts most-

ly with the promoter at positions -7 to +36. We further assumed that binding of Mtf1 involves the NTD of mtRNAP

that likely undergoes refolding upon the transition from IC to EC as in T7 RNAP, thereby displacing Mtf1 upon RNA

synthesis8. Positioning of Mtf1 enables the C-terminal tail of Mtf1 to use the passage between the thumb and the

intercalating hairpin to reach the active site. The Mtf1 yeast homolog structure (PDB 1I4W) is shown as a violet rib-

bon. MtRNAP is shown as an outline. The promoter DNA was modelled as described in Fig. 4. The intercalating hair-

pin and specificity loop (light pink ribbon) are shown to occupy positions as in T7 RNAP IC. The model remains ten-

tative since mtRNAP and T7 RNAP structures are in different conformational and functional states and mtRNAP may

undergo conformational changes upon binding to nucleic acids.

SUPPLEMENTARY INFORMATIONRESEARCHdoi:10.1038/nature10435

WWW.NATURE.COM/NATURE | 4



Supplemental Figure 4. Opening for TFB2M insertion region passage to the mtRNAP active site.

Regions in mitochondrial, T7 and N4 RNAPs involving the thumb, intercalating hairpin and adjacent heli-

ces are presented in the same orientation of the corresponding CTDs. Note that only in mtRNAP there is

an opening for the Mtf1/TFB2M insertion region to reach the active site1,6.
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