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Fig. S4. Biochemical, structural, and sequence analyses of the ARNT-binding region of TACC3. (A) Pulldown assay of His6-tagged ARNT PAS-B and TACC3
fragments including the minimal fragment used for NMR studies (residues 585–631, red box). (B) CD spectrum of 15 μM TACC3 (585–631) with or without
disulfide cross-linking through the native cysteine at residue 621 (position a within the heptad repeat) in 10 mM sodium phosphate, 50 mM NaCl, pH 7.0 at
25 °C. (Inset) Oxidation of native cysteines was induced by addition of 50 μMCuSO4 to 200 μMprotein at 25 °C. Samples were taken at the indicated time points
and quenched in SDS buffer with 100 mM EDTA. Cross-linking was monitored by 20% SDS-PAGE and Coomassie staining. (C) 15N∕1H HSQC experiment of 15N
ARNT PAS-B titrated with natural abundance TACC3 at the indicated concentrations. (Inset) Close-up view of broadened residues. Dashed horizontal line
represents location of a 1D trace at this 15N chemical shift displaying peak intensities as a function of TACC3 titration (above). (D) Differential broadening
analysis of 15N ARNT PAS-B peak intensities in the presence of 225 μM of each TACC3 and apo 15N ARNT PAS-B. Solid red line indicates mean intensity of all
ARNT peaks; dashed red line indicates the 1σ cutoff. (E) Pulldown assay of His6-ARNT PAS-B with GST-tagged coativator fragments, including a nonbinding
control fragment from TRIP230ð2Þ6 (residues 1663–1716). Competition for GST-TRIP230 binding in the pulldown assay was assessed in the presence of 1, 3, 6,
and 9× volumes of either GST-TACC3 or the GST-tagged nonbinding fragment relative to the input volume of GST-TRIP230.
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Fig. S5. Scoring and validation of HADDOCK-derived ternary complex. (A) HADDOCK score vs. rmsd (Å) from lowest energy structure. HADDOCK model
shown in Fig. 4 represents 115 of the top 150 lowest energy structures, indicated with an arrow. (B) Ribbon diagram of TACC3/ARNT/HIF-2α complex showing
residues involved at interface. Cartoon representations of ARNT (blue) and HIF-2α (yellow) PAS-B domains are along with the two TACC3 (orange) chains are
shown as Cα traces. Side chains of residues at the ARNT/TACC3 interface are depicted as sticks. The two views differ by a 90° rotation around the vertical axis.
(C) 15N∕1H HSQC experiment of 15N ARNT PAS-B with EDTA-derivatized TACC3 (M598C) chelated with either Ca2þ (gray) or Mn2þ (green) to assess Mn2þ-
dependent paramagnetic relaxation enhancement on ARNT PAS-B. (Inset) Close-up view of Mn2þ-dependent broadening. (D) Significantly broadened amide
protons (spheres) from PRE experiments with M598C (green) and M605C (orange) mapped onto the ARNT PAS-B structure [PDB ID code 1XO0; (4)].

Partch and Gardner www.pnas.org/cgi/doi/10.1073/pnas.1101357108 6 of 8

http://www.pnas.org/cgi/doi/10.1073/pnas.1101357108


Fig. S6. Analysis of ARNT PAS-Bmutant protein interactions and structures. (A) 15N∕1HHSQC spectra ofWT (black) andmutant (red) 15NHis6-ARNT PAS-Bproteins.
(B) Chemical shift perturbations due to PAS-B mutation were quantitatively measured as in (1). Secondary structure elements are depicted schematically above the
data; black bars represent the location of β-sheet secondary structure, whereas the green bars represent the α-helices of the PAS-B domain. The location of the
mutation is indicated with a red arrow. (C) Chemical shift perturbations due to mutations heat-mapped onto the ARNT PAS-B structure [PDB ID code 1XO0;
(2)]. (D) Full gel of pulldown assay shown in Fig. 5Bwith serial dilution of bound His6-ARNT PAS-B (K417W)/GST-TRIP230 to verify accurate quantification by densi-
tometry. (E) Densitometric analysis of boundGST-TACC3orGST-TRIP230withHis6-ARNT PAS-BWTandmutants fromNi-pulldownassay. (F) Luciferaseactivityof 293T
whole-cell lysates 48h after transfectionwith indicatedplasmids. (G) Immunoblot analysis ofwhole-cell lysates froma representativeQPCR experiment (i.e., Fig. 5D).
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Fig. S7. Structural comparison of the TACC3 CT20 interaction with ARNT PAS-B and the FOG-1 (friend of GATA-1) Zinc Finger 3 domain (ZF3) (1). TACC3
residues involved in ARNT PAS-B and FOG-1 ZF3 binding (sites 1, 2, and 3; Fig. 2) are shown in orange, whereas those in the C-terminal 6 residues that
are important for ARNT PAS-B binding are shown in red. The second helix of the coiled coil has been omitted for the sake of clarity.

1. Simpson RJ, et al. (2004) A classic zinc finger from friend of GATA mediates an interaction with the coiled-coil of transforming acidic coiled-coil 3. J Biol Chem 279:39789–39797.
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