Supplementary Material

EXPERIMENTAL PROCEDURES

NMR Spectroscopy--NMR spectra were acquired at 37°C on 750- and 500-MHz Varian NMR spectrometers
with self-shielded z-axis gradients. All spectra were processed using NMRPipe (1, 2) and analyzed using
SPARKY 3 (Goddard and Kneller, University of California, San Francisco). The 'H,"N, and "*C resonances
of the protein backbone and side chain atoms were assigned by using a standard set of triple resonance
experiments on a uniformly ""N,"°C-labeled CBD (concentration ~0.6mM) (3-5). The initial backbone
assignment was generated by MARS (6) and manually checked in combination with '’N-edited 3D NOESY.
Aromatic moieties were obtained by (Hg)Cp(C,Cs)Hs, (Hg)Cp(C,CsCe)He (7). NOE-derived distance restraints
were obtained from ""N- or *C-edited 3D NOESY spectra, complemented by a 2D H, H-NOESY, each with
a mixing time of 150 ms. Residual dipolar couplings were obtained by using the IPAP-type "N-HSQC
experiments (8). Structurally predicted RDCs were calculated using the program PALES (9). {'H}-""N-NOE
and Sea-HSQC (10) with a mixing time of 100 ms were applied in the 500-MHz spectrometer.

NOE Analysis and Structure Calculations--NOE assignment and structure calculations were performed using
the CANDID (11) module of the program CYANA2.1 (12). Unassigned resonances that were unambiguously
involved in NOE contacts were represented by appropriate proxy residues (13) during the structure
calculations. The final set of NOE restraints together with H-bond restraints and dihedral restraints from
TALOS (14) was recalculated and used to carry out a water refinement in CNS (15) following the standard
RECOORD protocol (16). The quality of the structures was assessed using WHATCHECK (17),
PROCHECK (18) and analyzed by MOLMOL (19). The solvent accessibility was calculated by NACCESS
(20). All of the figures representing the structures were generated by Pymol (http://www.pymol.org).

Binding studies--To investigate the ligand binding, the 2D "H-""N-HSQC spectra were recorded on uniformly
"N-labeled CBD (~0.2mM) in the presence of different concentrations of MBD ranging from 0 to 1.5 mM.
Both the CBD sample and the stock solutions of MBD were prepared in the NMR buffer (50 mM sodium
phosphate, 50 mM NaCl, 5% glycerol, and 1 mM EDTA, pH 7.5). The chemical shift perturbation between
the free-form and MBD-bound CBD was normalized by the following formula and expressed in ppm:

Chemical shift perturbation = \/ (ASH ) + (%)2 ,

where AJH and AJN are the differences in chemical shifts of amide protons and nitrogen between the initial
and final data points of the titration, respectively.

Yeast two-hybrid assay--To identify interaction domains of Mcm6 and Cdtl, a yeast two-hybrid assay was
performed with the Matchmaker Gal4 two-hybrid system 3 (Clontech). The cDNA encoding the full-length
or various fragments of Mcm6 were cloned into the bait vector pGBKT7. The full-length or fragments of
Cdtl ¢cDNA were cloned into the prey vector, pGADT7. The assay was conducted according to the
manufacturer’s instructions.

Site-directed mutagenesis--Expression constructs for Mcm6 mutants were generated with the QuickChange
kit (Stratagene). The presence of appropriate mutations was confirmed by DNA sequencing.



Table S1. Statistics of the NMR structure of Mcm6 CBD

(a) NMR restraints

Total Experimental Restraints
Total NOE Distance Restraints

Short-range, |i-jl<=I
Medium-range, 1<li-j|<5
Long-range, |i-j|>=5
Hydrogen bonds
Dihedral restraints

1513
1355
775
343
237
30
128

(b) Statistics for structures

Final Energies (kcal/mol)

Total (kcal/mol) -4234.90 +343.12
Bonds (kcal/mol) 47.4228 +5.5965
Angles (kcal/mol) 181.279 £27.118
Tmmproper (kcal/mol) 71.9450 £ 11.674
Dihedral (kcal/mol) 572.221 +£15.529
van der Waals (kcal/imol) -442.637 +30.904
Electrosatatic (kcal/mol) -4653.59 +323.19
NOE (kcal/mol) 0.41880 +0.2026

(c) Violations

Number of NOE violations > 0.54

R.m.s. deviation (A) from experimental distance restraints

Number of dihedral angle constraint violations > 5°

R.m.s. deviation (°) from experimental torsion restraints

0+0
0.0158 £ 0.0020
00
0.2268 £ 0.0725

(d) Deviations from idealized geometry

Bonds A)
Angles  (°)
Improper (°)

0.01035 +0.0004
1.20946 + 0.0972
1.48150 + 0.0821

(e) Structural RMSD fto the mean coordinate

2nd generation packing quality

Ramachandran plot appearance

region (residue number) bb/heavy (4)
708 — 821 2.742/3.032
718 —736,745-756,763-781,787-790,810-813 0.531/1.149
(f) WHATCHECK Structure Z-scores
Ist generation packing quality -1.464 =+ 0.371

-2.166 = 0.735
-2910 = 0.859

chi-1/chi-2 rotamer normality -2.038 £ 0.933

Backbone conformation -2.670 =+ 0.878
(g) Ramachandran plot (% residues)

Residues in most favored regions 81.7%

Residues in additional allowed regions 11.9%

Residues in generously allowed regions 4.60%

Residues in disallowed regions 1.80%
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Fig. S1 The effect of a single-point mutation in the full-length Mcm6 on the in vivo Mcm6-Cdtl co-
localization. 293T cells co-transfected with HA-tagged Mcm6 or its mutants (green) and Myc-tagged Cdtl
(red) were immunostained using anti-HA and anti-Myc antibodies, followed by anti-rabbit IgG-Alexa 488
and anti-mouse [gG-Cy3. The images shown are extended focus views obtained by maximum projection of
confocal images along the Z axis.

Fig. S2 The electrostatic surface potential of DNA binding proteins. (A) Mcm6-CBD, (B) Protein
transcription factor E2F-4 (1CF7) and (C) Penicillinase Repressor (1XSD).
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