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Supplemental Information 

Materials and Methods 

Protein cloning, expression & purification 

cDNA encoding human BRD2, BRD3, BRD4, BRDT and CREBBP bromodomains (NCBI 

accession number NP 005095, NP 031397.1, NP 055114.1, NP 001717.2, NP 004371.1) were 

cloned, expressed and purified as previously described (1). 

In vivo biotinylation for Bio-Layer Interferometry 

Human CREBBP bromodomain (residues R1081-G1198) and the first bromodomain of BRD2 

(residues K71-N195) were subcloned into the pNIC-BIO1 vector, a derivative from pNIC28-Bsa4 

vector (Gene Bank: EF198106), containing a 10 His-tag and a TEV protease cleavage site at the 

N-terminus as well as an in frame biotinylation sequence (SSKGGYGLNDIFEAQKIEWHE) 

inserted at the C-terminus. The constructs were transformed into the BL21 (DE3)-R3-BirA cell 

line (BL21 derivative co-expressing BirA using a pACYC co-expression vector). Cells were 

grown overnight at 37 ºC in 10 ml of Luria-Bertani medium with 50 μg/ml kanamycin and 34 

μg/ml chloramphenicol (start-up culture). The start-up culture was diluted 1:1000 in fresh 

medium and cell growth was allowed at 37 ºC to an optical density of about ~1.0 (OD600) before 

the temperature was decreased to 25 ºC. D-Biotine was dissolved into 10 mM bicine pH 8.3 and 

added to the culture at 500 μM final concentration. Protein expression was induced for 8 h at 25 

ºC with 50 µM isopropyl-β-Dthiogalactopyranoside (IPTG). Proteins were purified using Ni-

affinity chromatography followed by size exclusion chromatography.  

Bio-Layer Interferometry (BLI) 

Kinetic measurements were performed on an OctetRed384 instrument (ForteBio). Biotinylated 

proteins were immobilized on Super Streptavidin Biosensors using a concentration of 2 μM/ml. 

Association and dissociation measurements were done in 50 mM HEPES pH 7.4, 100 mM NaCl, 

0.01 % Tween. Experiments were performed at 25 °C with association and dissociation times of 

240 sec respectively. Compounds were prepared as one in two dilutions starting from 128 μM 
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stocks. Binding to the reference sensors (no protein attached) was subtracted before 

calculations. Binding constants were calculated using the ForteBio Analysis software provided 

with the instrument. 

Isothermal Titration Calorimetry (ITC) 

Experiments were carried out on a VP-ITC microcalorimeter (MicroCal™). All experiments were 

performed at 15 °C in 50 mM HEPES pH 7.5, 150 mM NaCl. Titrations were conducted using an 

initial injection of 2 µl followed by 34 identical injections of 8 µl. The dilution heats were 

measured on separate experiments and were subtracted from the titration data. Thermodynamic 

parameters were calculated using ∆G = ∆H - T∆S = -RTlnKB, where ∆G, ∆H and ∆S are the 

changes in free energy, enthalpy and entropy of binding respectively. In all cases a single 

binding site model was employed using the Origin v.7 package supplied with the instrument. 

Thermal shift assay 

Thermal melting experiments were carried out using an Mx3005p Real Time PCR machine 

(Stratagene). Proteins were buffered in 10 mM HEPES pH 7.5, 500 mM NaCl and assayed in a 

96-well plate at a final concentration of 2 μM in 20 μl volume. Compounds were added at a final 

concentration of 10 μM. SYPRO Orange (Molecular Probes) was added as a fluorescence probe 

at a dilution of 1:1000. Excitation and emission filters for the SYPRO-Orange dye were set to 

465 nm and 590 nm, respectively. The temperature was raised with a step of 3 °C per minute 

from 25 °C to 96 °C and fluorescence readings were taken at each interval. Data were analysed 

as previously described (1). 

Fluorescence Recovery After Photobleaching (FRAP) 

FRAP studies were performed using a protocol modified from previous studies (2). In brief, 

U2OS cells were transfected (Fugene HD; Roche) with mammalian over-expression constructs 

encoding GFP fused to the N-terminus of full length BRD4. The FRAP and imaging system 

consisted of a Zeiss LSM 710 laser-scanning and control system (Zeiss) coupled to an inverted 

Zeiss Axio Observer.Z1 microscope equipped with a high-numerical-aperture (N. A. 1.3) 40 x oil 

immersion objective (Zeiss). Samples were placed in an incubator chamber capable of 

maintaining temperature and humidity. FRAP and GFP fluorescence imaging were both carried 
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out with an argon-ion laser (488 nm) and with a PMT detector set to detect fluorescence 

between 500-550 nm. Once an initial scan had been taken, a region of interest corresponding to 

approximately 50 % of the entire GFP positive nucleus was empirically selected for bleaching. A 

time lapse series was then taken to record GFP recovery using 1% of the power used for 

bleaching. The image datasets and fluorescence recovery data were exported from ZEN 2009, 

the microscope control software, into Microsoft Excel to determine the average half-time for full 

recovery for 10-20 cells per treatment point. 

Cell culture and reagents 

Human cell lines (CII-GFP, HG3-GFP, JURKAT, K-562, KASUMI-1, KOCL-45, KONP-8, MEC-1, 

MECI-GFP, MV4;11, NALM-6, NALM-17, NOMO-1, PL-21, REH, RS4;11, SD-1, SEMKH-2, 

SUPB-15, THP-1, TOM-1, U-937) were obtained from ATCC. Cell lines were cultured in RPMI-

1640 medium (Sigma) containing 10 % fetal bovine serum (FBS), 100 U/ml penicillin and 100 

μg/ml streptomycin (Gibco). PFI-1 and (+)-JQ1 were dissolved in dimethyl sulfoxide (DMSO) at a 

concentration of 10 mM and diluted in culture medium RPMI-1640 immediately before use. 

In vitro cytotoxicity assays 

The cytotoxic activity of PFI-1 on several cell lines was assessed using two different colorimetric 

assays. Cell viability was assessed using Trypan blue (Sigma). Cells were harvested from 

exponential phase cultures and plated in 96 well opaque flat-bottom plates at the cell density of 

1 x 105 cells by well (50 μl). After 2 to 4 h recovery, 50 μl of medium containing DMSO (vehicle) 

or the test compound was added to the wells. Each concentration (0, 0.01, 0.1, 1, 10, 100 μM) 

was plated in triplicates. Cells were exposed to the compounds for 48 h at 37 °C in a humidified 

atmosphere containing 5 % CO2. 50 μl of Cell Titer Glo reagent (CTG, Promega) were added to 

every well. After 2 min on an orbital shaker and further 10 min incubation at room temperature, 

luminescence was measured using a Wallac 1420 Victor 2 multilabel counter (PerkinElmer). 

Cells were harvested from exponential phase cultures and plated in 96 well opaque flat-bottom 

plates at the cell density of 1 x 104 cells by well (50 μl). After 2 to 4 h recovery, 50 μl of medium 

containing DMSO (vehicle) or the test compound was added to the wells. Each concentration (0, 

0.1, 0.5, 1, 2, 5 μM) was plated in triplicates. Cells were exposed to the compounds for 48 h. 10 
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μl of Cell Proliferation Reagent WST-1 (Roche) were added to every well. After 1 min on an 

orbital shaker and further 3h incubation at 37 °C in a humidified atmosphere containing 5 % CO2, 

the absorbance of the samples against a background control was measured using a microplate 

reader at a wavelength of 440 nm.  

Clonogenic assays in Methylcellulose 

Clonogenic potential was assessed through colony growth in the presence of DMSO (vehicle) or 

PFI-1 at concentrations of 1, 5 and 10 μM. CD34+ human hematopoietic stem cells, obtained 

from peripheral blood of healthy patients, were plated in methylcellulose (StemAlpha) 

supplemented with human cytokines (H4535, Stem Cell Technologies) at a cell dose of 1 x 103 

per plate. Human cell lines MV4;11, THP-1 and K-562 were plated in methylcellulose without 

cytokines at a cell dose of 1 x 104 cells per plates. Cells were incubated at 37 °C, 5 % CO2 for 7 

days (cell lines) or 19 days (CD34+ cells), at which time colonies and viable cells were counted.  

Western Blot 

RIPA (200 mM NaCl, 10 mM Tris-HCl at 7.5 pH, 0.1 % SDS, 1 % Triton X-100) was used to lyse 

the cells. Complete protease inhibitor cocktail tablets (Roche) and phosphatase inhibitor cocktail 

set II (Calbiochem) were added to the lysis buffer. The protein concentration was determined by 

a Bradford assay (Bio-Rad) and equal amount of proteins were used and separated by SDS 

PAGE gels, followed by transfer onto nitrocellulose membranes. Blotted proteins were visualised 

by an enhanced chemiluminescence kit (Thermoscientific) and imaged using Kodak Biomax 

Light Filma (Sigma/Aldrich). 

B-ALL primagraft model 

NOG mice were engrafted with B-ALL primary blasts t(1,19)+ using a sample obtained from a 9 

year old child with high risk B-ALL. The engraftment process was monitored by staining 

peripheral blood samples for human CD45 and mouse CD45. At 5 weeks hCD45 was at least 1 

% and a treatment cycle was initiated by injection of 50 mg/kg JQ four times per week into the 

peritoneum (IP). Animals were treated for 3 weeks. Bone marrow was extracted from the femur 

of JQ1 and vehicle (DMSO) treated mice, fixed in 10 % formalin and mounted in paraffin blocks.  
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Antibodies 

Antibodies were purchased from the following suppliers: anti-Aurora B (#2254) from Abcam and 

anti-phospho H3 Ser10 (#9701) from Cell Signaling. The secondary antibodies were anti-mouse 

and anti-rabbit (HRP)-conjugated from Thermoscientific, mouse anti-β-actin (#A2228) was from 

Sigma; mouse anti-c-Myc (#OP10L) was from Calbiochem. Rabbit anti-PARP1 (#9542), mouse 

anti-procaspase-7 (#9494) and mouse anti-phospho-Bad ser112 (#9291) were purchased from 

Cell Signaling. Mouse anti-BAD (#sc-8044) was purchased from Santa Cruz Biotechnology. 

Secondary antibodies, conjugated with horseradish peroxidase, were provided by Dako: Goat 

anti-mouse (#P0447) and goat anti-rabbit (#P0448). 

Fixation, immunostaining and confocal microscopy 

Approximately 5 x 104 cells were used for each cytospot. Cells were centrifuged at 500 rpm for 5 

min using a Cytospin 3 SHANDON cytocentrifuge. Fixation of the cells was performed with 4 % 

paraformaldehyde (Sigma) solution in PBS. Permeabilisation was achieved through incubation in 

0,1 % triton X-100 solution for 10 minutes, followed by 0.5 % Triton X-100 (Sigma Aldrich) for 30 

minutes. The fixed cells were incubated in 5 % bovine serum albumin (BSA) blocking solution for 

1 hour. Incubation was performed for 16 h at 4 oC in a solution containing 0.3 % Triton X-100, 

0.5 % BSA and the indicated primary antibody at the appropriate dilution. After washing the cells 

three times for 10 min with 0.5 % Triton X-100 in PBS, cells were incubated with the secondary 

antibody diluted in 0.5 % Triton X-100 in PBS and 0.5 % BSA for 2 h. The cells were washed 

and a cover slip was placed on top by adding a droplet of mounting solution Clear Mount 

(Invitrogen). The primary antibody used was anti-phospho H3 Ser10 (Cell Signaling) and the 

secondary antibody was anti-mouse Alexa 488 from Invitrogen. Confocal fluorescence images 

were obtained by a Zeiss LSM710 microscope (Zeiss) using a x63 objective and analysed by 

Zeiss software. 

Chromatin immunoprecipitation 

THP-1 cells were treated for 24 h with 5μM of PFI-1 compound or with the same volume of 

vehicle as a control. ChIP assays were performed using the EZ-ChIP™ kit by Millpore according 

to the manufacture’s protocol. All results were quantified by both semi-quantitative and 
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quantitative PCR performed using Terra qPCR Direct SYBR Premix (Clonetech) on an ABI 

7900HT. To normalize for differences in starting cell number and for primer amplification 

efficiency the method percent input was applied. Immunoprecipitation was performed by anti-

Brd4 antibody (sc-48722) (Santa Cruz). The following oligonucleotides were used as PCR 

primers: HOXA9 5‘-TGGCTGCTTTTTTATCGCTTCTTCAATT-3‘ and 5‘-CCGCGTGCGAGTGC-

3‘ for quantitative PCR, 5‘-ATGGACACACTGCAGGAGCAAGGAC-3‘ and 5‘-

TCACCTAGGGAAGACTCTAAGCCCAC-3‘ for semi-quantitative PCR. 

qRT-PCR 

RNA was prepared using a NucleoSpin® RNA II kit (Macherey Nagel). Synthesis of cDNA was 

performed using the High Capacity cDNA Reverse Transcription Kit from Applied Biosystems 

(Applied Biosystems). Quantitative PCR analysis was performed on an ABI 7900HT with SYBR 

green (Applied Biosystems). All signals were quantified using the DCt method and normalized to 

the levels of GAPDH. The following oligonucleotides were used as PCR primers for Brd4: 5‘-

GAAAGTTGATGTGATTGCCGG-3‘ and 5‘-GGAAGGAATCGTGAACTGAAG-3‘ for the short 

isoform and 5‘-TGGTGGTGATGATGGTTC-3‘ for the long isoform. 

Differentiation Assay 

K562, THP1, MV4;11 cells were treated with 5μM of PFI-1 for 48 and 72 hours. Cells were then 

cytospined, stained for wright stain and then observed in an Olympus BX61 microscope using 

x20 and x40 objectives. 

Crystallization 

Aliquots of the purified proteins were set up for crystallization using a mosquito® crystallization 

robot (TTP Labtech). Coarse screens were typically setup onto Greiner 3-well plates using three 

different drop ratios of precipitant to protein per condition (100+50 nl, 75+75 nl and 50+100 nl). 

All crystallizations were carried out using the sitting drop vapour diffusion method at 4 °C. 

BRD4(1) crystals with PFI-1 (2 mM final concentration) were grown by mixing 150 nl of the 

protein (9.1 mg/ml) with an equal amount of reservoir solution containing 0.2 M NaF, 0.1 M 

BTProp pH 7.5, 20 % PEG3350 and 10 % ethylene glycol. BRD2(2) crystals with PFI-1 (2 mM 
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final concentration) were grown by mixing 200 nl of the protein (14 mg/ml) with an 100 nl of 

reservoir solution containing 0.2 M MgCl2, 0.1 M bis-tris pH 5.5 and 25 % PEG3350. 

Data Collection and Structure solution 

Crystals were cryo-protected using the well solution supplemented with additional ethylene 

glycol and were flash frozen in liquid nitrogen. Data were collected at a Rigaku FRE Superbright 

using an RAXIS-VI detector (BRD4(1)/PFI-1 complex) or at Diamond beamline I04 at 1.0121 Å 

(BRD2(2)/PFI-1 complex). Indexing and integration was carried out using MOSFLM (3) and 

scaling was performed with SCALA (4). Initial phases were calculated by molecular replacement 

with PHASER (5) using an ensemble of known bromodomain models (PDB IDs 2OSS, 2OUO, 

2GRC, 2OO1, 3DAI, 3D7C, 3DWY). Initial models were built by ARP/wARP (6) and building was 

completed manually with COOT (7). Refinement was carried out in REFMAC5 (8). Thermal 

motions were analyzed using TLSMD (9) and hydrogen atoms were included in late refinement 

cycles. Data collection and refinement statistics can be found in Supplemental Table S5. The 

models and structure factors have been deposited with PDB accession codes: 4E96 

(BRD4(1)/PFI-1 complex) and YYYY (BRD2(2)/PFI-1 complex) 
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Supplemental Figure Legends 

Supplemental Figure S1: Synthetic scheme of PFI-1 

 

Supplemental Figure S2: Binding affinity of PFI-1 for CBP (left panel) and BRD2 (1) (right 

panel) determined by BLI. Shown are the raw data as well as the average response signal as a 

function of inhibitor concentration. The inhibitor concentration for each data trace is indicated in 

the figure.  

 

Supplemental Figure S3: Evaluation of BRD4 isoform expression in different leukaemic cell 

lines using qRT-PCR. 

 

Supplemental Figure S4: FACS analysis. K-562 and MV4;11 cells were treated for 24 hours 

(upper panel) and 48h (lower panel) with different concentrations of PFI-1 compound as 

indicated in the figure and highlighted by different colors. Cell cycle progression was assessed 

by FACS analysis using propidium iodide (PI) staining and measuring the DNA content. MV4;11 

cells show a prominent G0/G1 arrest whereas the cell cycle of K-562 cells was unaffected by 

treatment with PFI-1 

 

Supplemental Figure S5: FACS analysis. Shown is the effect of different concentration of the 

pan-Aurora inhibitor VX-680 on the cell cycle of MV4;11 cells. The analysis shows a significant 

G2/M arrest at 10 nM and 20 nM inhibitor concentration (%G1:34.8 %S: 13.9 %G2: 50.8 and 

%G1: 45.9 %S: 60.4 %G2:0 respectively). At 40 nM and higher concentration a Go/G1 arrest 

was evident (%G1: 53.6 %S: 44.3 %G2: 7.44 for 40 nM, %G1:70.5 % S: 12.4 %G2: 28.4 for 

80nM, G1: 71.5 %S: 8.9 % G2: 30.7 for 160nM) as well as appearance of apoptotic cells/cell 

debris at the higher compound concentration tested. 

 

Supplemental Figure S6: Chromatin immunoprecipitation (ChIP) of BRD4 binding to the 

HOXA9 promoter, THP-1 cells were treated with either vehicle (DMSO), (+)-JQ1. 
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Supplemental Tables 

Supplemental Table S1 

Isothermal Titration Calorimetry of human BET family members with PFI-1 

Protein N KD (nM)# ΔHobs [kcal/mol]#
TΔS 

(kcal/mol)

ΔG 

[kcal/mol] 

BRD2(1) 1.10 ± 0.002 107.9 ± 2.9 -15.20 ± 0.003 -6.019 -9.18 

BRD2(2) 0.97 ± 0.002 143.7 ± 5.2 -8.64 ± 0.026 0.386 -9.02 

BRD3(1) 1.11 ± 0.002 80.0 ± 2.6 -13.22 ± 0.029 -3.859 -9.36 

BRD3(2) 1.07 ± 0.001 76.3 ± 2.1 -9.92 ± 0.018 -0.536 -9.39 

BRD4(1) 1.10 ± 0.001 47.4 ± 1.8 -14.60 ± 0.033 -4.925 -9.68 

BRD4(2) 1.02 ± 0.002 194.9 ± 6.1 -7.29 ± 0.021 1.555 -8.85 

BRDT(1) 1.00 ± 0.001 85.5 ± 2.5 -14.05 ± 0.029 -4.723 -9.33 

BRDT(2) 1.07 ± 0.002 220.8 ± 9.3 -10.96 ± 0.039 -2.186 -8.77 

#Errors calculated from non-linear least squares fit only and do not consider errors 

in protein and ligand concentration. N: Binding stoichiometry. Experiments have 

been carried out at 15oC in 50 mM HEPES pH 7.5, 300 mM NaCl. 



11 

Supplemental Table S2 

Temperature shift data of PFI-1 against a panel of human bromodomains 

# Protein ΔTm [oC] # Protein ΔTm [oC] 

1 ASH1L -0.34 23 KIAA1240 0.1 

2 ATAD2 0.71 24 LOC93349# 0.1 

3 BAZ1A 1.62 25 PB1(1) 0.75 

4 BAZ2A 1.02 26 PB1(2) 0.99 

5 BAZ2B 0.25 27 PB1(3) -0.18 

6 BRD1 1.19 28 PB1(4) 1.03 

7 BRD2(1) 4.61 29 PB1(5) 0.83 

8 BRD2(2) 5.32 30 PB1(6) 0.62 

9 BRD3(1) 5.24 31 PCAF 0.81 

10 BRD3(2) 5.45 32 PHIP(2) 1.07 

11 BRD4(1) 6.48 33 SMARCA2 0.49 

12 BRD4(2) 3.79 34 SMARCA4 0.51 

13 BRDT(1) 2.08 35 SP140 0.1 

14 BRD9 1.96 36 TAF1(1) 0.62 

15 BRPF1 0.68 37 TAF1(2) -0.08 

16 BRPF3 1.72 38 TAF1L(1) 0.52 

17 BRWD3(2) 0.16 39 TAF1L(2) 0.78 

18 CECR2 -0.22 40 TIF1A# 0.57 

19 CREBBP 2.66 41 TIF1A(PHD) 0.62 

20 EP300 2.71 42 TRIM28# 0.29 

21 FALZ 0.44 43 TRIM66 0.42 

22 GCN5L2 0.43    
# PDH/BRD dual domain construct 

 



12 

Supplemental Table S3 

Activity of PFI-1 against protein kinases (Invitrogen) 
 

Protein PFI-1 % inh @ 1μM 

ABL tyrosine kinase 1.0 

Aurora-related kinase 1 (ARK1) -1.0 

Brutons tyrosine kinase (BTK) 3.0 

CDK2/Cyclin-A 8.5 

Checkpoint kinase CHK1 16.0 

Checkpoint kinase (CHK2) 4.5 

SRC Kinase 2.0 

Epidermal growth factor receptor -4.5 

Ephrin type-A receptor 2 (ECK) -3.0 

FGFR1 FGF receptor 1 -1.5 

Glycogen synthase kinase-3 beta (GSK-3 beta) -6.0 

Insulin receptor 0.5 

Tyrosine-protein kinase JAK3 (JANUS KINASE 3) 2.5 

Vascular endothelial growth factor receptor 2 (VEGFR-2 / FLK1) -2.5 

Proto-oncogene LCK tyrosine kinase -7.5 

Mitogen-activated protein kinase 1 (MAPK1 / ERK2) 4.0 
MAP kinase activated protein kinase 2 (MAPKAPK-2) 2.0 
Serine/threonine protein kinase MARK -2.0 
Hepatocyte growth factor receptor (MET Proto-oncogene tyrosine kinase) 1.0 
Ste20-like kinase MST2 10.5 

Serine/threonine protein kinase NEK2 1.5 

PAK-4 (p21 activated kinase 4) -0.5 

Serine/threonine protein kinase PIM-2 1.5 

Protein kinase A alpha -5.5 

RAC-alpha serine/threonine kinase (Protein kinase B) 2.0 

p160ROCK protein kinase 13.5 

Serum glucocorticoid-regulated kinase (SGK) (SGK1) 6.5 

Angiopoietin 1 receptor (TIE-2) (TEK) 5.0 

High affinity nerve growth factor receptor (TRK-A) 28.5 

ZAP-70 tyrosine kinase 1.5 

TAO kinase 2 5.5 

Calcium/calmodulin-dependent protein kinase II alpha-B subunit 8.5 

casein kinase 1, alpha 1 -0.5 

Casein kinase II alpha prime chain (CK II) -1.5 
Mitogen-activated protein kinase kinase kinase kinase 4 (MAP4K4 / HGK) 2.5 
Serine/threonine protein kinase MASK 3.0 

Myosin light chain kinase (skeletal) -0.5 

Protein kinase C beta II Isoform 9.5 

PDK1 (3-phosphoinositide-dependent protein kinase-1) 4.5 

Mitogen-activated protein kinase 14 (MAPK14 / P38-alpha) 2.0 
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Supplemental Table S4 

Activity of PFI-1 against membrane receptors (CEREP) 

Protein 
PFI-1 

% inh @ 10μM 
Sodium-dependent serotonin transporter (5HTT) 1.5 

Beta-2 adrenergic receptor -5.5 

Cannabinoid receptor 1 (CB1) 1.9 

D1 dopamine receptor (Non-specific) 5.0 

Sodium-dependent dopamine transporter (DAT) 2.5 

Histamine H1 receptor 6.5 

Muscarinic acetylcholine receptor M1 1.5 

Sodium-dependent noradrenaline transporter (NAT) 1.3 

Rat L-type calcium channels (non-specific) -8.0 

Rat GABA A Receptor (GABA Binding Site) -20.3 

Rat Alpha1 adrenergic receptor (Non-specific) 6.4 

PDE3B (cGMP-inhibited cAMP phosphodiesterase 3B / HSPDE3B) 46.3 

5-hydroxytryptamine (serotonin) receptor 2B (HTR2B) - % activation 4.5 

Human mu-opioid (MOP) receptor - agonist effect 0.8 
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Supplemental Table S5 

Data collection and refinement statistics 

Data Collection 

Protein BRD4(1) BRD2(2) 

PDB ID 4E96 YYYY 

Space group P212121 P1 

Cell dimensions: a, b, c (Å) 
                           α, β, γ (deg) 

34.87  47.12  77.30 
90.00  90.00  90.00

33.48  40.97  46.87 
70.06  67.78  79.40 

Resolution* (Å) 1.52 (1.60-1.52) 1.86 (1.96-1.86) 

Unique observations* 19522 (2209) 17263 (2558) 

Completeness* (%) 96.5 (78.6) 89.7 (90.4) 

Redundancy* 4.1 (2.3) 3.9 (3.7) 

Rmerge* 0.052 (0.348) 0.060 (0.582) 

I/ σI* 15.3 (2.0) 12.2 (2.0) 

Refinement Statistics 

Resolution (Å) 1.52 1.86 

Rwork / Rfree (%) 19.81/23.33 19.98/26.24 

Number of atoms 

(protein/other/water) 
1044/28/129 1773/48/123 

B-factors (Å2) 
(protein/other/water) 

33.03/28.64/44.49 33.57/37.26/33.30 

r.m.s.d bonds (Å) 
r.m.s.d angles (o) 

0.015 
1.480 

0.016 
1.645 

Ramachadran Favoured (%) 
                       Allowed (%) 
                       Disallowed (%) 

96.77 
3.23 
0.00 

100.00 
0.00 
0.00 

* Values in parentheses correspond to the highest resolution shell. 

 

 


