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MATERIALS AND METHODS

The Arg (AblI2) F-actin binding domain (FABD) from Homo sapiens (UniProtKB/Swiss-
Prot ID P42684/ABL2 HUMAN, residues 1058-1182) was cloned, expressed and purified
following standard largely automated NESG protocols to produce a uniformly "*C, "*N-labeled
protein sample.' Briefly, the truncated ABL2 HUMAN (1058-1182) gene was cloned into a
pET14-15C (Novagen) derivative, yielding the plasmid pHR5537A-14.12. The resulting
construct contains 10 nonnative residues at the N-terminus (MGHHHHHHSH) to facilitate
protein purification and one single mutation T1062A was introduced. Escherichia coli BL21
(DE3) pMGK cells were transformed with pHR5537A-14.12, and cultured in MJ9 minimal
medium’ containing (°NHy),SO4 and U-">C-glucose as sole nitrogen and carbon sources. U-"°C,
>N Arg FABD was purified using an AKTAxpress™ (GE Healthcare) based two step protocols
consisting of IMAC (HisTrap HP) and gel filtration (HiLoad 26/60 Superdex 75)
chromatography. The final yield of purified U-"C, ’N Arg FABD (> 98% homogeneous by
SDS-PAGE; 15.2 kDa by MALDI-TOF mass spectrometry) was ~100 mg/L. In addition, a U-""N
and 5% biosynthetically directed fractionally *C-labeled sample’ was generated for stereo-
specific assignment of isopropyl methyl groups. Both U-""C,"”N and 5%"C,U-""N Arg FABD
were dissolved, respectively, at concentrations of ~1.2 mM and 1.4 mM in 95% H,0/5% D,O
(20 mM MES, 200 mM NaCl, 10 mM DTT, 5 mM CaCl,, 0.02% NaNs) at pH 4.5. Analytical gel
filtration with static light scattering ' and '*N T, and T, relaxation data indicate that the protein is
monomeric in solution under the conditions used for these NMR studies.

All NMR spectra were recorded at 25 °C. Triple resonance NMR data were collected on
Varian INOVA 600 MHz, a simultaneous 3D °N/PC?liphatic/Barematic_odited NOESY* spectrum
(mixing time 100 ms) in H,O and a 3D "“C-edited NOESY in D20 were acquired on a Bruker

AVANCE 800 MHz spectrometer. 2D constant-time [*c, 'H]-HSQC spectra with 28 ms and 42



ms constant-time delays were recorded for the 5% biosynthetically directed fractionally *C-
labeled sample on a Varian INOVA 600 MHz spectrometer equipped with a cryogenic probe in
order to obtain stereo-specific assignments for isopropyl groups of valines and leucines.” 'H-""N
heteronuclear NOE and "N T, and T, relaxation measurements were made using gradient
sensitivity-enhanced 2D heteronuclear NOE and "N T, and T, (CPMG) relaxation experiments,
respectively.” All NMR data were processed using the program NMRPipe® and analyzed using
the program XEASY.” Spectra were referenced to external DSS. Resonance assignments were
achieved as described previously.® Sequence specific assignments (H, H*, N, C*) and H"/CP
assignments were obtained largely automated with the program AUTOASSIGN,’ which used to
simulate a NOESY peak list that was used to facilitate interactive analysis of side-chain
assignments. Simultaneous SN/PCiPhatie/l3caromatic_oqiteq NOESY* and CCH-TOCSY spectra
were analyzed manually to obtain nearly complete side-chain assignment. Assignments were
obtained for 90% of backbone and side-chain chemical shifts assignable with the NMR
experiments listed above (excluding N-terminal NH;", Lys NH;", Arg NH,, OH of Ser, Thr and
Tyr, °CY of Asp and Asn, % of Glu and Gln, and aromatic *CY shifts). Chemical shifts were
deposited in the BioMagResBank on 06/14/2009 with accession code 16349. Based on chemical
shifts, the locations of regular secondary structure elements were identified.'” A NOESY peak list
containing expected intra-residue, sequential and a-helical medium range NOE peaks was
initially generated and was manually edited by visual inspection of the simultaneous NOESY
spectra, and subsequent manual peak picking was pursued to identify remaining, primarily long-
range NOEs.® The programs CYANA'"'"? and AUTOSTRUCTURE" were used in parallel to
automatically assign long-range NOEs. Assignments identically obtained by both programs
(‘consensus assignments’) were retained and established the starting point for iterative cycles of

noise/artefact peak removal, peak picking, NOE assignment and structure calculation.® 'H - 'H



upper distance limit constraints for structure calculations obtained from both NOESY were
summarized in Table I. In addition, backbone dihedral angle constraints were derived from
chemical shifts using the program TALOS+'* for residues located in well-defined secondary
structure elements (Table I). The final structure calculation was performed with CYANA 3.0, and
the 20 conformers with the lowest target function value were refined in an ‘explicit water bath’ '
using the program CNS.' The coordinates were deposited in the Protein Data Bank on
06/14/2009 (accession code 2KK1). Structural statistics and global structure quality factors,
including Verify3D,17 ProsaH,18 PROCHECK," and MolProbity20 raw and statistical Z-scores,
were computed using the PSVS 1.3 software package.”’ The global goodness-of-fit of the final
structure ensembles with the NOESY peak list data were determined using the RPF analysis

program.”* All structure figures were made using MOLMOL? or PyMOL 1.1.**



Table S1. Summary of NMR and structural statistics for Homo sapiens Arg FABD?

. b
Completeness of resonance assignments

Backbone (%) 99.0
Side chain (%) 95.8
Aromatic (%) 94.0
Stereospecific methyl (%) 89
Conformationally-restricting constraints®
Distance constraints
Total 3882
intra-residue (i =) 634
sequential (Ji- j|=1) 1017
medium range (1 <[i—j| <5) 1270
long range (|i — j| > 5) 961
distance constraints per residue 29.4
Dihedral angle constraints 172
Hydrogen bond constraints
total 84
long range (|i — j| > 5) 0
Number of constraints per residue 31.3
Number of long range constraints per residue 7.3
Residual constraint violations ©
Average number of distance violations per structure
0.1-02A 1.60
02-0.5A 0.5
>0.5A 0
average RMS distance violation / constraint (A) 0.005
maximum distance violation (A) 0.32
Average number of dihedral angle violations per structure
1-10° 3.4
>10° 0
average RMS dihedral angle
violation / constraint (degree) 0.43
maximum dihedral angle violation (degree) 6.13
RMSD from average coordinates (A) “°
backbone atoms 0.36
heavy atoms 0.68
Ramachandran plot statistics od
most favored regions (%) 95.0
additional allowed regions (%) 4.9
generously allowed (%) 0.0
disallowed regions (%) 0.0



Table S1 (Cont’d). Summary of NMR and structural statistics for E. coli Spr[37-162]*

Global quality scores ©

Raw Z-score
Verify3D 0.30 -2.57
Prosall 0.55 -0.41
Procheck(phi-psi) ® 0.30 1.49
Procheck(all) 0.14 0.83
Molprobity clash 18.20 -1.60
RPF Scores'

Recall 0.97

Precision 0.94

F-measure 0.96

DP-score 0.82

Structural statistics were computed for the ensemble of 20 deposited structures (PDB 2KK1).
Computed using AVS software® from the expected number of peaks, excluding: highly
exchangeable protons (N-terminal, Lys, and Arg amino groups, hydroxyls of Ser, Thr, Tyr),
carboxyls of Asp and Glu, non-protonated aromatic carbons, and the N-terminal tag.
Calculated using PSVS 1.3 program.”’ Average distance violations were calculated using the
sum over .

¢ Ordered residue ranges [S(phi) + S(psi) > 1.8] : 1065-1066, 1071-1154, 1159-118]1.

®  Regular secondary element: alpha residues 1086-1099, 1106-1123, 1130-1152, 1165-1181

RPF scores”™ reflecting the goodness-of-fit of the final ensemble of structures (including
disordered residues) to the NMR data.



Figure S1
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Figure S1: 2D ['H,"’N]-HSQC spectrum of ABL2 HUMAN FABD from H. sapiens. Peaks are
labeled with their respective sequential resonance assignments using the one-letter code of amino

acids and the amino acid sequence number. The NMR spectrum was recorded at 25 °C and

pH4.5.
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Figure S2. NMR connectivity map summarizing data used to determine resonance assignments
and secondary structure for H. sapiens Arg FABD [1058-1182] (labeled as residues 11-135 in
the construct used in this work). The Intra-residue (i) and sequential (s) connectivities for the
three-rung assignment strategy’ matching intra-residue and sequential C', C%, and CP resonances
are shown as horizontal red and yellow lines, respectively. Inter-residue NOE connectivities are
shown as thin, medium, and thick black lines, corresponding to weak, medium, and strong NOE
interactions. Bar graphs of the consensus CSI*® and "H-""N heteronuclear NOE data are shown
in blue. The secondary structural elements in the final Arg FABD NMR structure (2KK1) are

also shown.
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Figure S3. Analytical gel filtraion with static light scattering detection, for H. sapiens Arg
FABD. Data were collected on a miniDAWN Light Scattering instrument (Wyatt Technology)
at 1 = 690 nm and at room temperature on an NMR sample of 5%-'2C, 100%-"°N H. Sapien Arg
FABD at pH 6.5. Inset: Plot of molar mass versus elution volume. The resulting experimental
molecular weight of Arg FABD is 14.7 kDa; the expected MW including affinity tag is 14.6

kDa.
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Figure S4. 5N T, and T, relaxation data for 5%-13C, 100%-"°N H. sapiens Arg FABD. The data
were acquired on a Varian Inova 600 MHz spectrometer at 298 K using pseudo-2D "N T, and T,
gradient experiments.5 T, spectra were acquired with delays, T = 100, 200, 300, 400, 700, 1000,
1500 and 2000 ms, and a relaxation delay of 3s. T, spectra were acquired with CPMG delays, T
=10, 30, 50, 70, 110, 130, 150 and 170 ms, and with a relaxation delay of 2s. (Top): "N T, and
T, values were extracted by plotting the decay of integrated 'H" intensity between & ~ 8.0 — 9.7
ppm and fitting the curves with standard exponential equations using the program ‘tc’ within
VNMRIJ (Varian). (Bottom): Plot of rotation correlation time, 1. (ns), versus protein molecular
weight (kDa) for known monomeric NESG targets of ranging size (taking into account isotope
enrichment as well as affinity tags in the sequence). "N T,/T, data for all monomeric proteins
used for the 1, vs. MW plot were obtained on 600 MHz spectrometer at 298 K, and analyzed as
described above. For each protein, the t. was calculated from the N T,/T, ratio using the

following approximation of literature relaxation equations:

Tc z[ 6—T1—7J/47Z'VN (2)

2

where vy is the resonance frequency of °N in Hz.
Using this approach, we obtain a 1. of 8.3 ns for 5%-'"C, 100%-'""N H. Sapiens Arg FABD,
shown in blue, which is consistent with a monomer (expected MW = 14.6 kDa, including N-

terminal MGHHHHHHSH affinity tag)
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