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Figure S1 (related to Figure 1). Sequence-based predicted modular organization 

of DAXX  

(A) Sequence alignment of DAXX orthologs from the following species (common name, 

accession numbers): Homo sapiens (human, CAG33366), Mus musculus (mouse, AAC53284), 

Salmo salar (Atlantic salmon, ABQ59664), Canis familiaris (dog, CAI11447), Rattus norvegicus 

(rat, NP_543167), Orzias latipes (Japanese killifish, BAD93268), Bos taurus (cattle, AAI34603), 

and Cercopithecus aethiops (vervet monkey, AAB66586). Positions with 90% conservation of 

identity/similarity are highlighted in black/gray. Regions with the highest degree of conservation, 

including the N- and C-terminal SUMO-interaction motifs (SIM-N, SIM-C) and the DAXX 

Helix Bundle (DHB) domain are delineated with red arrows.  

 

(B) Secondary structure prediction of DAXX using the following sequence-based algorithms: 

PHD (Rost, 1996), Hierarchical Neural Network (HNN; (Guermeur et al., 1999)), the improved 

self-optimized prediction method (SOPMA; (Geourjon and Deleage, 1995)), Neural Network 

Predict (NNPredict; (Kneller et al., 1990)), JNET (Cole et al., 2008), SCRATCH (Cheng et al., 

2005), PORTER (Pollastri and McLysaght, 2005), and PSIPRED (McGuffin et al., 2000). 

Predicted α-helices/β-strands are shown in black/red. The consensus is shown in Figure 1. 

 

(C) Disorder prediction of DAXX was calculated with the disorder prediction meta-server 

(Dismeta), which uses the following sequence-based algorithms: VSL2 (Peng et al., 2006), 

IUPred (Dosztanyi et al., 2005), GlobPlot (Linding et al., 2003), FoldUnfold (Galzitskaya et al., 

2006), FoldIndex (Prilusky et al., 2005), DISpro (Cheng et al., 2005), DISOPRED (Ward et al., 

2004), and DISEMBL (Iakoucheva and Dunker, 2003). The consensus is shown in Figure 1. 
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Figure S2 (related to Figure 2). Characterization of potential domains in DAXX and 

identification of the DHB domain (DAXX55-144) through deletion analyses  

(A) Summary of expression, solubility, and structural properties of a series of DAXX fragments. 

Expression tests were performed in BL21 (λDE3) cells grown at 30 °C for 5 hours. Blue frames 

highlight constructs that expressed soluble proteins. All proteins were His6-tagged except for two 

that were GST-tagged (*). The fragment 566-739 was made using murine DAXX (mDAXX) 

instead of human DAXX.  

 

(B) 15N-HSQC spectra of soluble constructs of DAXX. The dispersion of the amide resonances 

in the DAXX46-160 spectrum is indicative of stable secondary and tertiary structural elements. 

DAXX161-243 gave a poor spectrum, probably due to aggregation. DAXX347-420 showed slight 1HN 

dispersion suggesting that it might have been partially structured. mDAXX566-739 had random 

coil 1HN shifts, indicating that it was predominantly unstructured. All spectra were recorded in 

NMR sample buffer at 25 °C except for DAXX161-243, which was recorded in Ni2+ binding buffer 

(50 mM K2HPO4 buffer, 500 mM NaCl, pH 7.5) to minimize precipitation at lower ionic 

strength. 

 

 (C) Identification of residues 55-144 as the structured domain within DAXX46-160. The main 

chain chemical shifts of DAXX46-160 were assigned and differences between the observed and 

corresponding random coil 13Cα chemical shifts are shown. A stretch of residues whose 13Cα 

values shifted more than ~1 ppm downfield/downfield (i.e. positive/negative values; dotted line) 

indicates the presence of an α-helix/β-strand (Spera and Bax, 1991). According to this criterion, 

residues 60-136 contained at least 4 α-helices (double-headed arrow).  
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(D) Heteronuclear 15N{1H}NOE values of DAXX46-160 reveal that residues 60-140 are generally 

well ordered, whereas flanking residues are flexible. Note that decreasing NOE values reflect 

increasing mobility of the 1HN-15N bond on the sub-nsec timescale (Kay et al., 1989). Missing 

points in panels A and B correspond to prolines or residues with overlapping or anomalously 

weak signals.  

 

(E) Expression tests of DAXX55-141, DAXX55-141C58G, DAXX59-141, and DAXX55-144. Lanes are 

identified as M: molecular weight marker (14 kDa, 18 kDa, 25 kDa, 35 kDa, 45 kDa, 66 kDa, 

116 kDa); un: cell lysate of cells prior to induction; 5h: the total cell lysate 5 hours after 

induction; sol: soluble proteins in the cell lysate 5 hours after induction; and ins: extracted 

proteins from the insoluble pellet 5 hours after induction. DAXX55-144 showed the best solubility 

of all the constructs.  

 

(F) Superimposition of the 15N-HSQC spectra of DAXX46-160 (red) and DAXX55-144 (black). The 

excellent overlap between the two spectra indicated that the DAXX55-144 construct had the same 

secondary and tertiary structures as in DAXX46-160. The spectra differ by the absence of signals 

within the random coil region (1HN ~ 8.0 - 8.5 ppm). 

 

(G) Annotated 15N-HSQC spectrum of DAXX55-144 (1 mM 15N-labeled protein, 10 mM 

phosphate, 100 mM KCl, pH 6.5, 25 °C). Signals from mainchain and Asn/Gln sidechain amides 

are identified, with the crowded central region expanded within upper box. The peaks 

corresponding to the sidechain 15Nδ2-1Hδ2 of Asn63 were aliased from an unusual chemical shift 

of 103.4 ppm in the 15N dimension due to proximity to the aromatic ring of Phe105.  
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Figure S3 (related to Figure 3). 15N NMR relaxation data for DAXX55-144 

 (A) Heteronuclear 15N{1H}NOE and 15N (B) T1 and (C) T2 relaxation data for DAXX55-144 

measured at 25 oC, pH 6.5 using a 500 MHz spectrometer. These data show that, with the 

exception of the terminal residues, the DHB domain is monomeric (τc 7.5 ± 0.1 nsec) and well 

ordered on the nsec-psec timescale. Lower NOE values and longer T1 and T2 lifetimes indicate 

increasing mobility on a sub-nsec timescale. Missing data points corresponded to prolines or 

residues with overlapping signals. 
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Figure S4 (related to Figure 4). Identifying the binding interface between Rassf1C 

and DAXX by spectral perturbation mapping  

(A) Fully annotated 15N-HSQC spectrum of unbound Rassf1C1-50, assigned by 1H-13C-15N 

correlation experiments. The polypeptide chain is predominantly disordered as evidenced by 

limited 1HN dispersion (10 mM sodium phosphate, 0.1 mM EDTA, pH 6.5, 25 °C). (B) Amide 

chemical shift perturbations of 15N-labeled Rassf1C8-38, calculated as [(Δδ1H)2 + [(0.2Δδ15N)2], 

resulting from addition of unlabeled 4:1 DAXX55-144. Residues 31-36, which showed the greatest 

spectral changes, form the core binding interface (10 mM sodium phosphate, 100 mM KCl, 0.1 

mM EDTA, pH 6.5, 25 °C). 
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Figure S5 (related to Figure 5). Electrostatic interactions contribute to the binding 

of Rassf1C23-38w and DAXX55-144  

(A) Section of the 15N-HSQC spectrum of 15N-labeled His6-DAXX55-144 (initially 110 µM, red) 

showing progressive amide chemical shift changes upon titration with aliquots of unlabeled 

Rassf1C23-38w (cyan to black, final molar ratio 7.5:1). The samples were in 10 mM sodium 

phosphate, 0.1 mM EDTA, pH 6.5, 25 °C. 

 

(B) The same sections of the 15N-HSQC spectrum of thrombin treated 15N-labeled DAXX55-144 in 

the presence of 7.5:1 Rassf1C23-38w with increments of NaCl from 0 mM (black) to 450 mM 

(blue). The signals from Asn128 and Val85 changed progressively from the chemical shifts of 

the bound to free forms of DAXX55-144 with increasing ionic strength. The loss of binding with 

added salt is diagnostic of an electrostatic interaction.  

 

 

 

 



 12 

 

 

 

 

 

 



 13 

 

Figure S6 (related to Table 2). The DHB domain of DAXX55-144 interacts with  

p5339-57 and Mdm2296-313 

(A-B) 15N-HSQC spectra of 15N-DAXX55-144 (100 µM), showing progressive amide chemical 

shift changes upon addition of aliquots of 2 mM unlabeled (A) p5339-57 and (B) Mdm2296-313 to a 

final 4 or 7 fold molar excess (~90-95% saturation), respectively (10 mM sodium phosphate, 0.1 

mM EDTA, pH 6.5, 25 °C).  

 

(C-D) Amide chemical shift perturbations of 15N-DAXX55-144, calculated as [(Δδ1H)2 + 

[(0.2Δδ15N)2], resulting from addition of unlabeled (C) 4:1 p5339-57 and (D) 7:1 Mdm2296-313.  

 

(D-E) Ribbon representation of DAXX55-144, with residues showing the largest spectral 

perturbations upon titration with Rassf1C23-38w highlighted in red (dotted line in C and D; Δδ > 

0.085 ppm; Lys75, Thr78, Glu83, Tyr89, Gln92, Lys122, Tyr124, Val125 and Asn128 for p5339-

57 and Lys75, Ala79, His81, Glu83, Gln92, Lys122, Va125, Tyr126, Asn128 and Glu129 for 

Mdm2296-313). Also in red are Cys58 and Lys60, which experienced spectral changes during 

titrations that were independent of the peptide binding (see Figure S3D). In the case of p5339-57, a 

weaker secondary binding site near the N-terminus of DAXX55-144 was detected at higher 

peptide/protein ratios (not shown). These data confirm that both p53 and Mdm2 contain a DHB 

domain interacting motif that at least in vitro binds DAXX55-144 in a similar manner as Rassf1C23-

38w. 
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Figure S7 (related to Figure 6). Structural comparisons of the DHB domain and 

DHB domain/Rassf1C complex with helical bundles sharing a similar architecture  

(A) The DHB fold is also seen in TFIIS (1EO0.pdb) and within CBL (shown in complex with 

UBCH7 (gray) and a ZAP70 peptide (red circle); 1FBV.pdb). The main helices H1 (red), H2 

(green), H3 (blue) and H4 (purple), as well short helices in the intervening loop regions (orange), 

of the helical bundles are highlighted.  

 

(B) Despite common folds, sequence comparisons based on structural alignments between the 

DHB domain and (upper) TFIIS or (lower) CBL show little identity (black, 12-18%) or 

similarity (gray, 27%).  

 

(C) Structural alignment between a portion of CBL (blue) and the DHB (red) domain shows that 

helices in CBL are much longer. However, the orientation of the four principal helices is clearly 

similar, with an RMSD of 2.9Å.  

 

 (D) Ribbon diagrams of the lowest energy structure of the DAXX55-144/Rassf1C23-38w complex, 

the Huntingtin-interacting protein-1 related (H1P1R) (Brett et al., 2006), and the Focal adhesion 

targeting (FAT) domain/Paxillin complex (Hoellerer et al., 2003). The FAT/Paxillin complex 

displays a Paxillin peptide on each side of the protein in the same crystal structure. The major 

helices H1 (red), H2 (green), H3 (blue), H4 (purple), and short interconnecting helices of the 

helical bundles are colored with a common scheme. The bound peptides are in gold. The 

similarity between the structures shows that packing of a helical ligand along the groove of two 

helices of a four-helix bundle is not uncommon. 
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TABLE S1, related to Figure 4. 

Dissociation constants of DAXX55-144 and various Rassf1C constructs a  
15N-labeled 

construct / 

concentration 

Unlabeled 

construct / 

concentration 

Buffer b pH Temp. KD (µM) 

Rassf1C8-38  

90 µM 

DAXX55-144 

1.3 mM 

10 mM KPO4 6.5 25 °C Irreversible 

precipitation 

Rassf1C8-38  

90 µM 

DAXX55-144 

1.3 mM 

10 mM KPO4, 100 

mM KCl 

6.5 25 °C 210 ± 30 

His6-DAXX55-144 

110 µM 

Rassf1C8-21 

2.3 mM 

10 mM KPO4 6.5 25 °C No binding 

His6-DAXX55-144 

110 µM 

Rassf1C23-38w 

4.1 mM 

10 mM KPO4 6.5 25 °C 65 ± 16 

Rassf1C23-38w 

125 µM 

His6-DAXX55-144 10 mM KPO4 6.5 25 °C 55 ± 5 

His6-DAXX55-144 

110 µM 

Rassf1C23-38w 

3.3 mM 

10 mM KPO4 6.5 15 °C 69 ± 14 

His6-DAXX55-144 

100 µM 

Rassf1C23-38w 

0.8 mM 

10 mM MES 5.5 25 °C 48 ± 13 

His6-DAXX55-144 

100 µM 

Rassf1C23-38w 

1.8 mM 

10 mM HEPES 7.5 c 25 °C 28 ± 7 

His6-DAXX55-144 

100 µM 

Rassf1C23-44w d 

0.65-3 mM e 

10 mM KPO4 6.5 25 °C 20-290 f 

His6-DAXX55-144 

100 µM 

Rassf1C23-50 d 

~2.4 mM e 

10 mM KPO4 6.5 25 °C Irreversible 

precipitation 
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a  Determined by non-linear least squares fitting to the equation describing formation of a 1:1 
complex in the fast exchange limit (Johnson et al., 1996). 

b  All buffers also included 0.1 mM EDTA. 
c  At pH 7.5, signals from amides in the termini (55, 57, 58, 140, 141, 142) and loops (83, 97, 

121) were not detectable at pH 7.5 due to fast hydrogen exchange. 
d  Rassf1C23-44w and Rassf1C23-50 were expressed with a PreScission cleavage site instead of the 

thrombin cleavage site as for all other constructs. This was necessary as Rassf1C1-50 contains 
an internal thrombin cleavage site at Arg38. The 'w' denotes a non-native C-terminal 
trptophan residue added for quantification by absorbance spectroscopy. 

e  MALDI-ToF MS showed that the Rassf1C23-44w sample was a mixture of the intact peptide, 
and a shorter non-specifically proteolysed Rassf1C23-42 without a C-terminal Trp. This 
introduced a large error in the calculated concentration of the peptide. The Rassf1C23-50 
sample also contained a smaller fragment. 

f  The range of KD values were calculated using the limiting concentrations assuming full intact 
Rassf1C23-44w (20 µM) or fully proteolysed Rassf1C23-42 (290 µM). 
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SUPPLEMENTAL EXPERIMENTAL PROCEDURES  

Protein Purification  

 Proteins were expressed using E. coli BL21 (λDE3) cells grown in unlabeled LB or 

labeled minimal M9 media. When cells reached an OD600 ~ 0.6, protein expression was induced 

with 1 mM IPTG. Cells were then grown at 30 °C for 5 hours or overnight, respectively, 

harvested by centrifugation, and frozen at -70 °C prior to further purification. Thawed E. coli 

pellets were resuspended in binding buffer (5 mM imidazole, 50 mM sodium phosphate, 500 

mM NaCl, pH 7.4) with a protease inhibitor cocktail tablet (Roche), and lysed by passage 

through a French press (1000 psi) followed by sonication (duty cycle ~50%, 10 min). After 

centrifugation at 15,000 rpm in a Sorval SS32 rotor for 30 min, the supernatant was passed 

through a 0.8 µm filter (Millex).  

 For pET28a-encoded proteins, the lysate was applied to a 5 mL His-Trap metal affinity 

column (Amersham Biosciences) connected to an ÄKTA chromatography system (GE 

Healthcare). The column was washed with 200 mL of washing buffer (binding buffer plus 60 

mM imidazole), and the His6-tagged proteins eluted with a gradient to 500 mM imidazole. 

Fractions containing the protein, as detected by absorption at 280 nm, were pooled and buffer 

exchanged with a 3K MWCO Amicon concentrator into a thrombin cleavage buffer (20 mM 

Tris-HCl, 150 mM NaCl, 2.5 mM CaCl2, pH 8.4). The His6-tag was removed by incubation with 

thrombin (~ 1.4 units, Novagen) at room temperature overnight. The reaction was terminated by 

incubation with 200 µL p-aminobenzamidine beads (Sigma) for 1 hour. Thrombin cleavage left 

the non-native GSHM residues at the N-terminus. The protocol for the expression of DAXX55-144 

had the following modifications: after binding to the Ni2+ affinity column (10 mM sodium 

phosphate, 500 mM NaCl, pH 7.4), the sample was washed with 125 mM imidazole and eluted 

with 250 mM imidazole; 2 mM DTT was added to all buffers except for the thrombin cleavage 

buffer; and after thrombin cleavage, the sample was diluted 10 fold into 50 mM sodium 
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phosphate buffer, pH 6.7, 10 mM DTT, applied to a SP Sepharose ion exchange column (GE 

Healthcare) and eluted with a salt gradient at ~350 mM NaCl. 

For GST-tagged peptides, the cell pellet was resuspended in PBS buffer (140 mM NaCl, 2.7 

mM KCl, 10 mM Na2HPO4, 1.8 mM KH2PO4, pH 7.3) with a protease inhibitor cocktail tablet 

(Roche). The same cell lysing procedures were used as His6-tagged protein. The lysate was 

applied to four 5 mL GSTrap HP affinity columns (GE Healthcare) connected to an ÄKTA 

chromatography system (GE Healthcare). The lysate was kept on ice-cold water to prevent 

proteolytic cleavage and slowly loaded to the room temperature column from 0.7 ml/min to 2 

ml/min (GST binding to the column is slow and temperature dependent). Once loaded, the 

column was washed with 100 mL of PBS/EDTA buffer (137 mM NaCl, 2.7 mM KCl, 4.3 mM 

Na2HPO4, 1.4 mM KH2PO4, 5 mM EDTA, pH 7.3), and the GST-tagged peptides were eluted 

with glutathione buffer (50 mM Tris, 10 mM reduced glutathione, 5 mM DTT, pH 8.0), prepared 

fresh. Appropriate fractions from a GST-trap (GE Healthcare) column were pooled and buffer 

exchanged with a 10K MWCO Amicon concentrator into a thrombin cleavage buffer (20 mM 

Tris-HCl, 150 mM NaCl, 2.5 mM CaCl2, pH 8.4) or left in glutathione buffer. After incubation 

with thrombin (~ 1.4 units, Novagen) at room temperature for ~5 hours up to overnight. In the 

case of Mdm2, ~3 units of fresh thrombin was added for 3 sequential overnight cleavage 

reactions. The supernatant was passed through the 10K MWCO Amicon filter, which retained 

the GST and uncleaved GST-peptide in the concentrate. Concentrates were washed with ~40 mL 

of thrombin cleavage or PBS buffer to recover all of the peptides. The cleaved peptides were 

collected in the flow-through, injected into a C18 reverse phase HPLC column, and eluted with 

an H2O:acetonitrile gradient (0.1% TFA). Fractions absorbing at 280 nm were evaluated by 

MALDI-MS, and those containing the desired peptide pooled and lyophilized.  

 Sample concentrations were determined by absorption at 280 nm using the following 

predicted molar absorptivities: DAXX55-144 (5960 M-1 cm-1) Rassf1C1-50 and Rassf1C8-38 (8480 

M-1 cm-1); Rassf1C8-21, Rassf1C23-38w, Rassf1C23-44w, Mdm2296-313, STAT3443-458, and NHE1565-580 

(6990 M-1 cm-1); and Rassf1C23-50 (1490 M-1 cm-1); and p5339-57 (5500 M-1 cm-1). The purity of 
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the samples was corroborated by MALDI-TOF-MS, which gave observed (expected) masses of 

11,555 (11,557) Da for 13C-15N DAXX55-144; 2,142 (2,148) Da for unlabelled Rassf1C23-38w; 

2,172 (2,090) Da for Mdm2296-313; 2,420 (2,415) Da for p5339-57; 2,204 (2,200) Da for STAT3443-

458; and 2,266 (2,264) Da for NHE1565-580. 

 

NMR spectroscopy 

 Spectra were recorded at 25 °C using 500 MHz Varian Unity and 600 MHz Varian Inova 

NMR spectrometers and analyzed using NMRpipe (Delaglio et al., 1995) and Sparky (Goddard 

and Kneller, 2004). Unless stated otherwise, proteins were in a sample buffer of 100 mM KCl, 

10 mM potassium phosphate pH 6.5, 0.1 mM EDTA, and 10 mM DTT with ~5% D2O. Spectral 

assignments of the 1H, 13C, and 15N nuclei were obtained using a suite of heteronuclear 

correlation experiments. The prochiral methyls of Leu and Val in DAXX55-144 were assigned 

stereospecifically by non-random fractional 13C labeling (Senn et al., 1989). Under the 

experimental conditions, His53 and His96 were in the neutral Nε2 tautomeric form, whereas 

His81 and His137 were positively-charged, as determined by 15N chemical shifts and multiple 

bond J-coupling patterns (Pelton et al., 1993). 

 

Amide Proton-Deuterium Exchange 

 After recording reference 15N-HSQC spectra, 15N-labeled DAXX55-144 in 500 µL 

protonated NMR buffer was lyophilized and re-dissolved in an equivalent volume of D2O 

(uncorrected pH meter reading, 6.5). Amide exchange rates were measured by recording a series 

of sensitivity-enhanced 15N-HSQC (Kay et al., 1992) spectra at 25 °C, starting ~5 min after the 

addition of D2O. Initial spectra were obtained with a small number of scans to detect the 

exchange of the least protected residues, while later spectra were recorded with a greater number 

of scans for improved signal-to-noise. Spectra were scaled according to the acquisition time and 

residue-specific exchange rates, kex, determined by fitting peak heights, I(t), to the equation ,  
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where I∞ is the baseline value, close to zero, due to residual protonated water. Protection factors 

were calculated relative to predicted exchange rates for unstructured protein containing the 

DAXX55-144 sequence determined with the program SPHERE using poly-DL-alanine reference 

data corrected for amino acid type, pH, temperature, and isotope effects (Bai et al., 1993; 

Connelly et al., 1993). 

 
1HN-15N residual dipolar coupling (RDC) measurements 

 DAXX55-144 was partially aligned using acrylamide gel stretching, as addition of 

filamentous phage led to aggregation (Chou et al., 2001). In short, a control IPAP-HSQC on the 

DAXX55-144 was first recorded (Ottiger et al., 1998). Then, a polyacrylamide pellet was prepared, 

and dialyzed into NMR buffer. The protein (300 mL, 0.8 mM) was diffused into a buffer-

equilibrated 5% (29:1 acrylamide:bis-acrylamide) polyacrylamide pellet (2 cm, 4.2 mm 

diameter) in an Eppendorf tube for 24 hours. The gel was stretched by using a Teflon funnel to 

inject it into an open-bottom NMR tube (New Era #NE-370). The IPAP-HSQC of the aligned 

protein was then recorded, and compared with the control experiment. The splitting of the D2O 

signal was 6.7 Hz and the average amide 1HN-15N RDC values ~20 Hz. The histogram method 

was used to estimate the alignment tensor R and Da values (0.53 and -13.8 Hz, respectively) as 

required for the SANI module in ARIA v2.2.  

 

Structure determination 

 A 1.2 mM sample of 13C/15N-labeled DAXX55-144 in standard buffer was used for the 

structural analysis of the free protein. To maximize binding, a low ionic strength buffer (10 mM 

MOPS, pH 6.5, 0.1 mM EDTA) was used for structural studies of the DAXX55-144/Rassf1C23-38w 

complex. Spectra were acquired for samples of 1.2 mM 13C/15N-labeled Rassf1C23-38w with ~1.5 

molar excess unlabeled DAXX55-144, and 1.1 mM 13C/15N-DAXX55-144 with a similar molar 
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excess of unlabeled Rassf1C23-38w. Under these conditions, each labeled protein was ~95% 

saturated as judged from preliminary titrations. 

 NOE-derived distance restraints for DAXX55-144 were obtained from 3D simultaneous 
13C- and 15N-NOESY-HSQC (aliphatic), 13C-NOESY-HSQC (aromatic), and simultaneous 

constant time methyl-methyl and amide-methyl NOESY spectra, all with 100 ms mixing times 

(Zwahlen et al., 1998). In the case of the DAXX55-144/Rassf1C23-38w complex, simultaneous 3D 
13C- and 15N-NOESY-HSQC (100 msec) and 13C/15N filtered-edited NOESY-HSQC spectra (150 

msec) were recorded. The latter selectively provided intermolecular distance restraints (Ikura and 

Bax, 1992; Zwahlen et al., 1997). Chemical-shift derived backbone dihedral angle restraints were 

obtained using TALOS (Cornilescu et al., 1999) for residues with good agreement with at least 

nine database entries. 1HN-15N residual dipolar couplings (RDC's) were measured from the IPAP-

HSQC spectrum of unbound DAXX55-144 partially aligned in stretched polyacrylamide gels 

(Chou et al., 2001; Ottiger et al., 1998). 

 Structural calculations were carried out using ARIA 2.2 (Habeck et al., 2004) with CNS 

1.2 (Brunger, 2007). The majority of long range intramolecular NOEs were assigned 

automatically, whereas all of the intermolecular NOEs for the complex were assigned manually. 

Initial structures were used to manually correct assignments and peak picking until no distance 

violations exceeded 0.5 Å. RDC-derived orientational restraints were refined using the SANI 

routine. Analyses of the resulting structures were performed with Procheck-NMR (Laskowski et 

al., 1996), DSSP (Kabsch and Sander, 1983), Promotif (Hutchinson and Thornton, 1996), and 

MolMol (Koradi et al., 1996).  
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