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1. Methods
a. Sample preparation

The protein is expressed with some difficulty in E. coli cells and with a relatively low yield. This is due to the
construct degradation after induction with IPTG. To overcome this issue, we adopted a strategy that aimed to
maximize the number of cells 1 and to reduce the induction time, thus preventing degradation. We refer to this
protocol as “High-OD”. As detailed below, cell cultures are induced with IPTG at ODsoo around 5 and the induction
time is only 2 hours long (at 30 °C). These growth conditions need to be supported with 10 g/L of glucose, which
is higher than the concentration used in common expression protocols (e.g. 4 g/L). The yield of the protocol
described in this work and that of Marley’s protocol 2 were compared. The former gives a final yield of protein of
5 mg per liter of culture, while the latter only 1.5 mg. The high-OD protocol gives better results with respect to
Marley’s protocol even if we compare the ratio between the mass of purified protein and that of the 13C-glucose
used for cell growth.

The recombinant vector pET28a+ containing the human CBP-TAZ4-A4-cys (C1775A, C1783A, C1826A, C1827A)
gene was transformed into E. coli BL21 (DE3) Gold strain for protein expression. For 15N- and 13C -15N-labeled
protein production, a colony from a freshly transformed plate was selected to inoculate in LB medium (0.6 L)
containing 50 mg L1 kanamycin and was grown overnight at 27°C and 180 rpm. Cells from the overnight LB
cultures were collected via centrifugation (15 minutes at 2500 rpm). The pellet was resuspended into the same
volume of M9 minimal medium (25 mM KH2PO4, 50 mM Na:HPO4, 10 mM NacCl, 0.2 mM CaClz, 5 mM MgSO04, 1 pug
L-L each of biotin and thiamine, 1 g/L (1®NH4)2S04, and 10 g/L mM glucose/13Cs-glucose) and divided in 4 x 150
mL cultures that were grown at 30°C with constant agitation at 160 rpm for 1.5 hours. ZnCl: was added to a final
concentration of 0.1 mM prior to the induction. The cells were induced with 0.5 mM isopropyl (-D-1-
thiogalactopyranoside and allowed to grow for an additional 2 hours at 30°C. The culture was then harvested at
8000 rpm for 20 min and the pellet was stored at —20°C. Frozen cells were thawed and suspended in 80 mL of
equilibration buffer A (20 mM TRIS, 40 mM imidazole, 500 mM NaCl, 1 mM DTT, 0.1 mM ZnSO4, pH 8). Cells were
disrupted by sonication on ice with cycles of 10 s with 2 s delay pulses for 25 min. Lysed cells were centrifuged at
40,000 rpm for 40 min at 4°C. Affinity chromatography was performed on a 5 mL HisTrap FF column (GE
Healthcare) preequilibrated with buffer A. A linear gradient between buffer A and buffer B (buffer A with 0.5 M
imidazole) was applied for 20 column volumes. TAZ4 was eluted with an imidazole concentration of 100 mM.
Fractions were analyzed by SDS-PAGE, concentrated to reach the desired concentration and stored at -80 °C.

b. NMR Spectroscopy

All the experiments were recorded on a sample of 250 uM 13C-15N uniformly labelled TAZ4 in 25 mM sodium acetate
buffer, 50 mM sodium chloride, 0.1 mM zinc chloride, 2 mM TCEP, 0.05% sodium azide, 10% deuterium oxide at pH
5.5, and on a sample of 300 puM 15N uniformly labelled TAZ4 in the same buffer. The experiments were recorded on
four different spectrometers at 298 K (if not specified):

- Bruker Ascend NEO spectrometer operating at 1200.64 MHz 'H, 301.91 MHz 13C and 121.67 MHz 15N
frequencies, equipped with a cryogenically cooled probe head optimized for 13C direct detection (CPTXO).
Hereafter this will be referred to as 1200 MHz spectrometer.

- Bruker Avance NEO spectrometer operating at 899.78 MHz 1H, 226.27 MHz 13C and 91.19 MHz 15N
frequencies, equipped with a cryogenically cooled probe head (CPTCI). Hereafter this will be referred to
as 900 MHz spectrometer.

- Bruker Avance NEO spectrometer operating at 700.06 MHz H, 176.05 MHz 13C and 70.94 MHz 15N
frequencies, equipped with a cryogenically cooled probe head optimized for 13C-direct detection (CPTXO).
Hereafter this will be referred to as 700 MHz spectrometer.

- Bruker Avance NEO spectrometer operating at 700.13 MHz 'H, 176.07 MHz 13C and 70.95 MHz 15N
frequencies, equipped with a cryogenically cooled probe head (CPTCI). Hereafter this will be referred to
as 700 MHz spectrometer 2.

Assignment

3D (H)N(CA)NNHS3 and 3D (H)N(COCA)NNH#*-¢ experiments were performed on the 1200 MHz spectrometer. The
carrier frequencies for 'H and 15N were 4.7 ppm and 117 ppm, respectively. Surbop90 and Surbop180 shapes?’ of
durations of 333 ps, were employed for 13C band-selective m/2 and m flip angle pulses. Decoupling of 15N was
achieved with Garp4 (250 ps) decoupling sequence.

2D CBCACO89, 2D CACO%10, 2D CON® and 2D CCCO%10 13C detected experiments were recorded on the 700 MHz
spectrometer. CBCACO spectra were acquired with a relaxation delay of 1.2 s, 32 scans and a spectral width of 28.4
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ppm x 80 ppm (1200 x 600 points). The carrier frequencies were set to 173.5 ppm for C’, 53.2 ppm for C% and 43
ppm for C«E. For 13C band-selective /2 and m flip angle pulses Q5_sebop (or time reversed Q5_sebop) and
Q3_surbop shapes!! of duration of 300 ps and 230 ps respectively were used. Decoupling of 'H and >N was
achieved with waltz65 (100 ps) and garp4 (250 ps) decoupling sequences, respectively. All gradients used had a
smoothed square shape. For each increment of the experiment the in-phase (IP) and antiphase (AP) components
were recorded and properly combined to achieve IPAP12 virtual decoupling.

2D CACO%7 spectrum was acquired with a relaxation delay of 1.2 s, 16 scans and a spectral width of 28.4 ppm x
49.8 ppm (1200 x 512 points). The carrier frequencies were set to 173.5 ppm for C’, 53.2 ppm and 46 ppm for C«/.
For 13C band-selective /2 and m flip angle pulses Q5_sebop (or time reversed Q5_sebop) and Q3_surbop shapes!!
of duration of 300 ps and 230 ps respectively were used. Decoupling of H and >N was achieved with waltz65 (100
us) and garp4 (250 ps) decoupling sequences, respectively. All gradients used had a smoothed square shape. For
each increment of the experiment the in-phase (IP) and antiphase (AP) components were recorded and properly
combined to achieve IPAP12 virtual decoupling.

2D CONS8 spectrum was acquired with a relaxation delay of 2 s, 8 scans, and a spectral width of 28.4 ppm x 45 ppm
(1024 x 512 points). The carrier frequencies were set to 173.5 ppm for C’, 53.2 ppm for C¢ and 123 ppm for 15N.
For 13C band-selective /2 and m flip angle pulses Q5_sebop (or time reversed Q5_sebop) and Q3_surbop shapes of
duration of 300 ps and 230 ps respectively were used. A low power /2 flip angle pulse of 25 ps was used for the
FLOPSY16 sequencel3. Decoupling of 'H and 15N was achieved with waltz65 (100 ps) and garp4 (250 ps)
decoupling sequences, respectively. All gradients used had a smoothed square shape. For each increment of the
experiment the in-phase (IP) and antiphase (AP) components were recorded and properly combined to achieve
IPAP virtual decoupling.

13C detected 2D CCCO®7 spectrum was acquired with a relaxation delay of 1.2 s, 32 scans, and a spectral width of
28.4 ppm x 70.1 ppm (1200 x 700 points). The carrier frequencies were set to 173.5 ppm for 13 C’, 53.2 ppm for C®
43 ppm for C%/B, For 13C band-selective /2 and  flip angle pulses Q5_sebop (or time reversed Q5_sebop) and
Q3_surbop shapes of duration of 300 ps and 230 ps respectively were used. Decoupling of 'H and 15N was achieved
with waltz65 (100 ps) and garp4 (250 ps) decoupling sequences, respectively. All gradients used had a smoothed
square shape. For each increment of the experiment the in-phase (IP) and antiphase (AP) components were
recorded and properly combined to achieve IPAP virtual decoupling.

3D IR HNCA experiment was acquired on the 900 MHz spectrometer. This experiment is based on the BEST variant
of the HNCA experiment!*. The spectrum was acquired with a relaxation delay of = 2 s, a spectral width of 13.9
ppm x 28 ppm x 34 ppm (2048 x 66 x 128 points) and 16 scans. The carrier frequencies were set to 4.7 ppm for
1H, 53.2 ppm for C*and 117 ppm for 5N. The selective inversion of the amide protons region was achieved with a
1200 ps Reburp shaped pulse centered at 8.3 ppm. A rectangular z gradient (1%) was applied during the inversion
recovery delay of 150 ms. PC9 and Eburp2 (or time reversed Eburp2) shapes of duration of 1425 ps and 1075 ps
respectively, were employed for 'H band-selective 1/2 flip angle pulses. Reburp shape of duration 908 us was used
for 'H band-selective m flip angle pulse. Bip-720-50-20 shape of duration 133 ps was used for 'H broadband
inversion. For 13C band-selective /2 and T flip angle pulses G4 (or time reversed G4) and Q3 shapes of duration
of 273 usand 171 ps respectively were used. 1°N decoupling was achieved with garp4 (350 ps) decoupling scheme.
The 13C band-selective pulses on C*and C' were applied at the center of each region respectively. All gradients used
had a smoothed square shape.

3D IR HNCO was acquired on the 700 MHz spectrometer. This experiment is based on the BEST variant of the HNCO
experiment!4. The spectrum was acquired with a relaxation delay of 1.45 s, 16 scans and a spectral width of 13.7
ppm x 35 ppm x 14 ppm (1024 x 64 x 128 points). The carrier frequencies were set to 4.7 ppm for 1H, 173.5 ppm
for C' and 117 ppm for 15N. The selective inversion of the amide proton region was achieved as in the previous
experiment. PC9 and Eburp2 (or time- reversed Eburp2) shapes of 1830 pus and 1415 ps respectively, were
employed for 'H band-selective 1t/2 flip angle pulses. Reburp shape of 1165 ps was used for 'H band-selective Tt
flip angle pulse. Bip-720-50-20 shape of duration 170 ps was used for 'H broadband inversion. 15N decoupling was
achieved with garp4 (350 ps) decoupling scheme. The 3C band-selective pulses on C* and C' were applied at the
center of each region respectively. All gradients used had a smoothed square shape.

3D HNCO15-17 was acquired on the 700 MHz spectrometer 2. The spectrum was acquired with a relaxation delay of
1 s, 8 scans and a spectral width of 13.7 x 28 x 12 ppm (2048 x 92 x 106 points). The carrier frequencies were set
to 4.7 ppm for H, 173 ppm for C’' and 117 ppm for !>N. For 13C band-selective m/2 and = flip angle pulses Q5_sebop
(or time reversed Q5_sebop) and Q3_surbop shapes of duration of 300 ps and 231 ps respectively were used. 15N
decoupling was achieved with garp4 (250 ps) decoupling scheme. The 13C band-selective pulses on C*and C’ were
applied at the center of each region respectively. All gradients used had a smoothed square shape.



3D HN(CA)CO1718 was acquired on the 700 MHz spectrometer 2. The spectrum was acquired with a relaxation
delay of 1 s, 16 scans and a spectral width of 13.7 x 28 x 12 ppm (2048 x 92 x 106 points). The carrier frequencies
were set to 4.7 ppm for 'H, 173 ppm for C' and 117 ppm for >N. For 13C band-selective 1t/2 and T flip angle pulses
Q5_sebop (or time reversed Q5_sebop) and Q3_surbop shapes of duration of 300 ps and 231 ps respectively were
used. 15N decoupling was achieved with garp4 (250 ps) decoupling scheme. The 13C band-selective pulses on C*
and C' were applied at the center of each region respectively. All gradients used had a smoothed square shape.

3D CBCANH?'? was acquired on the 700 MHz spectrometer 2. The spectrum was acquired with a relaxation delay
of 15,16 scans and a spectral width of 13.7 x 28 x 60.4 ppm (2048 x 92 x 128 points). The carrier frequencies were
set to 4.7 ppm for 'H, 41 ppm for C*¥ and 117 ppm for 15N. For 13C band-selective /2 and m flip angle pulses
Q5_sebop (or time reversed Q5_sebop) and Q3_surbop shapes of duration of 300 ps and 231 ps respectively were
used. 15N decoupling was achieved with garp4 (250 ps) decoupling scheme. The 13C band-selective pulses on C*
and C' were applied at the center of each region respectively. All gradients used had a smoothed square shape.

3D CBCA(CO)NH?2021 was acquired on the 700 MHz spectrometer 2. The spectrum was acquired with a relaxation
delay of 1 s, 8 scans and a spectral width of 13.7 x 28 x 60.4 ppm (2048 x 92 x 128 points). The carrier frequencies
were set to 4.7 ppm for 'H, 41 ppm for C® and 117 ppm for >N. For 13C band-selective t/2 and = flip angle pulses
Q5_sebop (or time reversed Q5_sebop) and Q3_surbop shapes of duration of 300 ps and 231 us respectively were
used. 15N decoupling was achieved with garp4 (250 ps) decoupling scheme. The 13C band-selective pulses on C*
and C' were applied at the center of each region respectively. All gradients used had a smoothed square shape.

3D 13C detected CBCACONZ22 was acquired on the 1200 MHz spectrometer. The spectrum was acquired with a
relaxation delay of 1 s, 4 scans and a spectral width of 31.8 x45.1 x 66.2 ppm (1800 x 132 x 228 points). The carrier
frequencies were set to 173.5 ppm for 13 C’, 53.2 ppm for C* 43 ppm for C%F and 123 ppm for >N. For 13C band-
selective /2 and T flip angles Surbop90 and Surbop180 pulses shapes of duration of 333 us were respectively
used. 1H and >N decoupling was achieved with garp4 (105.75 pus) and p5m4sp180 (250 ps) decoupling schemes
respectively. All gradients used had a smoothed square shape.

Histidine residues side chains

The 2Jun 1H-15N HSQC2?3, the (HB)CB(CGCD)HD?2* and the 1H-13C TROSY?5 experiments for the characterization of
the histidine side chains were acquired on the 900 MHz spectrometer. The HSQC experiment was acquired with a
relaxation delay of 4 s, a spectral width of 29.9 ppm x 243.7 ppm (4096 x 1024 points) and 32 scans. The carrier
frequencies for 'H and 15N were set to 4.7 ppm and 190 ppm respectively. The delay for the INEPT transfer was set
to 10.6 ms, considering a heteronuclear 2Jun coupling constant of 23.5 Hz. Decoupling of 15N was achieved with the
Garp4 (250 ps) decoupling sequence.

2D 'H-13C-TROSY experiment was acquired with a relaxation delay of 1 s, a spectral width of 13.9 ppm x 40 ppm
(2048 x 256 points) and 16 scans. The carrier frequencies for 'H and 13C were set to 4.7 ppm and 120 ppm
respectively. The delay for the INEPT transfer was set to 1.8 ms, considering a heteronuclear !Juc coupling constant
of 140 Hz.

2D (HB)CB(CGCD)HD experiment was acquired with a relaxation delay of 1.5 s, a spectral width of 16.3 ppm x 40
ppm (2048 x 152 points) and 32 scans. The carrier frequencies for 'H and 13C were set to 4.7 ppm and 32 ppm
respectively. G4 (or time reverse G4) and Q3 shapes of durations of 273 ps and 171 ps respectively, were employed
for 13C band-selective /2 and m flip angle pulses, except for the T pulses that should be band-selective on the CP
region (Q3_surbop, 700 ps). Decoupling of 'H and 13C was achieved with Waltz65 (55 ps) and Garp (50 us)
decoupling sequences respectively. The 13C band selective pulses on Ca and C# were given at the center of each
region, respectively (120 and 32 ppm).

1H Inversion recovery experiments and 15N relaxation measurements
IH1D IR

1D H IR spectra were recorded on the 900 MHz spectrometer. The selective inversion of the amide protons region
was achieved with a pulse of 1200 ps length and Reburp.1000 shape centered at 8.2 ppm. A rectangular z gradient
(1%) was applied during the inversion recovery delay (d7). Ten spectra were recorded with recovery delays of 20
ms, 100 ms, 150 ms, 180 ms, 200 ms, 300 ms, 400 ms, 600 ms, 1.2 s and 3 s. The spectra were recorded with the
1H carrier frequency set to 4.7 ppm, 4 s relaxation delay and 32 scans.



1H-15N 2D IR HSQC

The 2D IR HSQC spectra was recorded on the 900 MHz spectrometer. The experiments were carried out with a
relaxation delay of 4 s, 8 scans (2304 x 512 points) and the 'H carrier frequency set at 4.7 ppm. Recovery delays
from 100 ms to 4s were tested. The selective inversion of the amide protons region was achieved with a pulse of
1200 ps length and Reburp shape centered at 8.1 ppm. At 1200 MHz and at 700 MHz the length of this pulse was
900 ps and 1400 ps, respectively. A rectangular z gradient (1%) was applied during the inversion recovery delay.

The longitudinal relaxation rates of amide protons were measured by acquiring a series of 2D IR HSQC with the
following recovery delays: 20 ms, 50 ms, 75 ms, 100 ms, 150 ms, 200 ms, 300 ms, 500 ms, 800 ms, 1.5 s and 4s.
These spectra were recorded at the 700 MHz spectrometer, with a relaxation delay of 4s and 8 scans and 2048 x
512 points. R1 rates were calculated by fitting the intensities of the peaks with the following equation I = I,(1 —
2e Rty

15N rates and heteronuclear NOE

Rirates were measured at the 700 MHz spectrometer 2 by performing pseudo-3D 1H-15N correlation experiments
in which the third “dimension” is used to store the 2D HN maps acquired with different effective relaxation delays.
The spectra were acquired with 8 scans (2024 x 180 points), with a relaxation delay of 3 s and the following delays
for the pseudo third dimension: 20 ms, 100 ms, 200 ms, 400 ms, 1 s, 1.5 s and 2 s. R1 rates were calculated by fitting
the intensities of the peaks with the following equation I = [,e("F1®)

Rz rates were measured by performing pseudo-3D 'H-15N experiments at the same instrument used for Ri
measurement. The spectra were acquired with 8 scans (2024 x 180 points), with a relaxation delay of 3 s and the
following delays for the pseudo third dimension: 21.4 ms, 42.8 ms, 64.2 ms, 85.6 ms, 107 ms, 149.5 ms, 235.4 ms,
299.6 ms and 428 ms. Rz rates were calculated by fitting the intensities of the peaks with the following equation
I = I,eReD

The NOE was measured by performing a 2D 1H-15N experiment on the same instrument used for R1 measurement.
The spectrum was acquired with 96 scans (2024 x 180 points) and a relaxation delay of 6 s. The spectrum was
repeated with a saturation block composed of a 120° hard pulse and a 5 ms delay repeated 1196 times. The NOE
values were obtained for each peak by dividing the intensity of the peak in the reference spectrum by that of the
same peak in the spectrum with the saturation block.

These three experiments were repeated on the same instrument also at 283 K.
CLEANEX

The CLEANEX experiment was acquired at the 900 MHz spectrometer. The spectra were acquired with 16 scans,
2048 x 512 points and a relaxation delay of 1 s. The following delays were used: 10 ms, 20 ms, 50 ms and 100 ms.

Temperature dependence experiments

The temperature dependence coefficient of amide protons’ chemical shift was measured by acquiring a series of
2D 1H-15N HSQC on the 1200 MHz spectrometer at the following temperatures: 278 K, 285 K, 292 K and 298 K. All
the experiments were acquired with 8 scans (3072 x 1024 points) and a relaxation delay of 2 s.

Data processing and analysis

All the spectra were acquired and processed using TopSpin 4.0 or above; the spectra were analyzed using TopSpin
4.0 or above and XEASY?26. The signal to noise ratio was determined by dividing the peak height by twice the noise
standard deviation, that was measured by taking a window of 0.3 ppm on the direct dimension.

c. Insilico calculations
HydroNMR

The correlation time of TAZ2 domain in isolation was carried out with HYDRONMR?7 using the PDB structure of
the protein (PDB code: 1f8128). Six values of bead radius from 1.5 to 3 A were used. Standard values were used for
the other variables. The values obtained refer to a temperature of 298 K and a static magnetic field of 16.4 T.

IDPConformerGenerator2°
The starting culled database was obtained from PISCES30 with the following constraints:

Resolution: 1.0 - 2.5



R-factor: 0.25

Sequence length: 100-800

Sequence % identity: <= 25%

X-rays entries and NMR entries included

Chains with chain break excluded

Chains with disorder included

The database generated contained 9338 structures. Loops and helices were sampled, and 5000 conformers were
calculated using the build algorithm. The ldrs algorithm3! was used to model the ID4 chain as C-terminal tail of the
folded TAZ2 (PDB code: 1f81), to generate the TAZ4 conformers.

AlphaFold332

AlphaFold Server web-service was used for both TAZ4 structure modelling and the prediction of the interaction
between TAZ4 and ID4. Standard parameters were used.



2. Supplementary figures
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Figure S1. Pulse sequence of the tH 1D IR experiment. The orange shape represents the 180° rotation pulse selective on the
amide protons. This pulse has a Reburp shape, and its duration depends on the bandwidth to cover which in turns depends on
the static magnetic field. Further details are given in the methods section. d7 is the recovery delay after inversion, during which
a rectangular gradient (go) with strength of 1% is applied. This gradient is crucial to avoid water interference. Thin black
rectangles represent hard 90° rotation pulses, broad black rectangles represent hard 180° rotation pulses, grey shapes
represent selective pulses on water. Black shapes represent smoothed square gradients of the durations of 1 ms. The triangle
on the 1H channel represents the acquisition. The pulse sequence after the d7 delay is the 1D H excitation sculpting
experiment33. ¢1=X,y; 02 =-X, -y; §3=X, X, y, ¥; ¢4 = -X, X, -Y, =Y. drec = X, X, X, X. g1 = 31% g2 = 11%. The pulse sequence script for
Bruker instruments is reported in section 4 of the supplementary material.
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Figure S2. Pulse sequence of the 1H-15N 2D IR HSQC. The orange shape represents the 180° rotation pulse selective on the
amide protons. This pulse has a Reburp shape, and its duration depends on the bandwidth to cover which in turns depends on
the static magnetic field. Further details are given in the methods section. d7 is the recovery delay after inversion, during which
a rectangular gradient (go) with strength of 1% is applied. This gradient is crucial to avoid water interference. Thin black
rectangles represent hard 90° rotation pulses, broad black rectangles represent hard 180° rotation pulses. Black thin shapes
represent smoothed square gradients of the duration of 0.5 ms (p19). Black broad shapes represent smoothed square gradients
of the duration of 1 ms (pies). The triangle on the H channel represents the acquisition. The rectangle on the 15N channel
represents the decoupling scheme. The pulse sequence after the d7 delay is the 2D HSQC with sensitivity improvement
experiment34. ¢1=X,X, X, -X; 02=X,-X; §3=X,X, X, -X; ¢4=Y, ¥, -V, -Y; Orec = X, X, -X, X. 81 = 50%, g2 = 80%, g3 = 8.1%, g+ = 5%, g5
=-2%.08=1/4]nu=2.72 ms, € = t1(0) + p16 + d16 + p2= 1.23 ms, A=1.21 ms. di¢ is the delay for gradient recovery, pz is the length
of the hard 180° rotation pulse on 1H channel. The pulse sequence script for Bruker instruments is reported in section 4 of the
supplementary material.
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Figure S3. A series of 2D IR HN spectra acquired with increasing recovery delays were used to estimate the apparent 1HN Ry
using a mono-exponential fitting function35. The results of this fitting are reported in the figure as a function of the residue
number.
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Figure S4. A 2D 1H-15N HSQC spectrum of TAZ4 recorded at 298 K and 21.1 T (900 MHz). Three regions were selected to
compare the HSQC spectra obtained with and without the longitudinal enhancement relaxation filter. The boxes show enlarged
portions of the 2D 1H-15N HSQC spectrum and the corresponding regions of the 2D 1H-15N IR HSQC spectra recorded with a
delay (d7) of 150 ms and 180 ms, respectively. Labels indicate the assignment of the cross peaks. Asterisks indicate signals due
to a minor form of ID4. Positive cross peaks are depicted with blue contours, while negative cross peaks are shown with orange
contours. The contour levels of the spectra have been chosen to maximize the number of visible peaks, with the base contour
level set just above the noise. All the spectra were acquired with a relaxation delay of 4 s and 8 scans. The durations of the
experiments were 4 hours and 47 minutes for the 2D 1H-15N HSQC, 4 hours and 57 minutes for the 2D tH-15N IR HSQC (d7 =
150 ms) and 5 hours for the 2D 1H-15N IR HSQC (d7 = 180 ms). Nevertheless, there is a decrease in sensitivity due to the insertion
of the IR filter. As an example, the signal to noise ratio (S/N) of two representative peaks, one from the globular (Q36) and one
from the disordered region (S255), estimated in the very same experiments, is reported. The S/N for Q36 is 43.5, 16.1 and 21.9,
respectively, and for S255 is 622.1, 126.2 and 51.5, respectively.
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Figure S5. A) Long range 2D 1H15N-HSQC experiment on histidine side chains recorded on a 300 uM 15N TAZ4 sample (25 mM
sodium acetate buffer, 50 mM sodium chloride, 0.1 mM zinc chloride, 2 mM TCEP, 0.05% sodium azide, 10% deuterium oxide)
atpH 5.5 at 298 Kand 21.1 T (900 MHz). The correlation pattern among the peaks of each histidine is shown in the spectrum.
The solid lines identify the 2Jun correlations. Green and red lines indicate free and Zn(II)-bound histidine residues, respectively.
Light blue labels indicate the 3Jun correlations. B) From left to right the two panels depict the side chain of a Zn(II)-bound
histidine and a free histidine respectively (PDB 1F81).
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Figure S6. A) Cumulative H and 15N chemical shift perturbations obtained by comparing 2D HN spectra of ID4 in isolation and
the ID4 region in the TAZ4 construct. Spectra were recorded at 298 K, pH 5.5 and 16.4 T (700 MHz). B) Intensity ratios of 2D
HN cross peaks of TAZ4 and ID4. The spectra were acquired at pH 5.5, 298 Kand 16.4 T (700 MHz). C) Ratios of peak intensities
between CLEANEX spectra and the reference spectrum plotted against the residue number for ID4 at 298 K and 21.1 T (900
MHz). The ratios are reported for the following delays: 10 ms (black squares), 20 ms (red circles) and 50 ms (blue triangles).
D) Ratios of peak intensities between CLEANEX spectra and the reference spectrum plotted against the residue number for the
ID4 region in the TAZ4 construct at 298 Kand 21.1 T (900 MHz). The ratios are reported for the following delays: 10 ms (black

squares), 20 ms (red circles) and 50 ms (blue triangles). Cyan boxes and drop lines indicate the location of the two partially
folded a-helices.
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Figure S7. Secondary structure propensity of TAZ4 (purple) and isolated ID4 (yellow) calculated from the chemical shifts at
298 Kand 16.4 T (700 MHz). Positive and negative values indicate propensity to form a-helices and 3-strands respectively.

The calculation was done with the ncIDP online tool3eé.
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Figure S8. 15N relaxation properties of the ID4 region within the TAZ4 construct measured at 283 Kand 16.4 T (700 MHz).
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TAZ4 1 -MGSPQESRRLSIQRAIQSLVHAAQCRNANCSLPSCQKMKRVVQHTKGCK 49
P300 51 RKTNGGCPICKQLIALAAYHAKHCQENKCPVPFCLNIKQKLRQQQLQHRL 100
FECELEEEEREPEE L EEE P e P =1
TAZ4 58 RKTNGGCPVCKQLIALAAYHAKHCQENKCPVPFCLNIKHKLRQQQIQHRL 99
P300 101 QQAQMLRRRMASMQ 114
IENEE
TAZ4 100 QQAQLMRRRMATMN 113

Figure S9. Pairwise sequence alignment between the TAZ2 domain of P300 and the corresponding portion of the TAZ4
construct. The alignment was carried out with the EMBOSS Needle online tool37.
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Figure S10. 2D 1H-15N IR HSQC spectra of TAZ4 recorded at 298 K using spectrometers with magnetic field strengths of 16.4,
21.1, and 28.2 T (700, 900, and 1200 MHz) with a relaxation delay (d7) of 150 ms. The difference in magnetic field strength
does not significantly affect the discrimination capability of the longitudinal enhancement relaxation filter. Positive and negative
cross peaks are represented by blue and orange contours respectively.
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Figure S11. 2D 1H-15N heteronuclear NOE spectrum recorded on TAZ4 at 298 K at 16.4 T (700 MHz). This experiment
allows to discriminate between regions of proteins characterized by very different local dynamics. Positive and negative
cross peaks are represented by blue and orange contours respectively. The total duration of the experiment was 2 days and

11 hours.
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Figure S12. Effect of temperature and pH on the 1H-15N HSQC spectrum of TAZ4. The spectrum at pH 7.4 was acquired in 25
mM potassium phosphate buffer, while those at pH 5.5 were acquired in 25 mM sodium acetate buffer. The insets show the
same region of the spectrum that include peaks of the TAZ2 domain. A significant reduction of the number of signals due to the
disordered region of the protein is present, which does not completely resolve the resonances of the globular domain. There is
an overall broadening of the lines and the disappearance of several cross peaks, including those of the more exposed residues
in the globular domain. The contour levels of the spectra have been chosen to maximize the number of visible peaks, with the

base contour level set just above the noise.
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Figure S13. Temperature and pH conditions can be adjusted for the application of the T: filtering strategy proposed in this
work. For instance, these panels show two regions of the 1H-15N 2D IR HSQC spectrum of a TAZ4 sample at pH 6.5 recorded at
283 Kona21.1 T (900 MHz) spectrometer, acquired with a recovery delay of 120 ms. Positive cross peaks are depicted with
blue contours, while negative cross peaks are shown with orange contours. In these conditions, exchange with solvent is still
moderate and it is possible to select the cross peaks deriving from the globular domain from those deriving from the disordered

region.
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3. Pulse sequences
1H 1D IR experiment

;IR_zgesgp

;IR_1D sequence

;water suppression using excitation sculpting with gradients
;with selective inversion recovery scheme

;T.-L. Hwang & A.J. Shaka, ]. Magn. Reson.,

; Series A 112 275-279 (1995)

;$CLASS=HighRes
;$DIM=1D
;$TYPE=
;$SUBTYPE=
;$COMMENT=

prosol relations=<triple>

#include <Avance.incl>
#include <Grad.incl>
#include <Delay.incl>

"p2=p1*2"
"d12=20u"

"TAU=de+p1*2/3.1416+50u"

"acqt0=0"
;baseopt_echo

1ze
230m

d12 BLKGRAD

d1

50u UNBLKGRAD
d12 pl0:f1
(p14:sp14 ph1):f1
d7 gron0

4u groff

d12 pl1:f1

plphl

plé:gpl

d16 pl0:f1
(p12:sp1 ph2:r):f1
4u

d12 pl1:f1

p2 ph3

4u

plé:gpl

die

TAU

plé6:gp2

d16 pl0:f1
(p12:sp1 ph4:r):f1
4u

d12 pl1:f1

p2 ph5

4u
plé:gp2
d1ié6
go=2 ph31
30m mc #0 to 2 FO(zd)
4u BLKGRAD
exit
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ph1=0
ph2=0 1
ph3=23
ph4=0011
ph5=2233
ph31=0220

;pl0 : OW

;pll : f1 channel - power level for pulse (default)

;spl: f1 channel - shaped pulse 180 degree

;sp14: f1 channel - shaped pulse 180 degree (Reburp.1000)

;pl : f1 channel - 90 degree high power pulse

;p2 : f1 channel - 180 degree high power pulse

;p12: f1 channel - 180 degree shaped pulse (Squa100.1000) [2 msec]
;p14: f1 channel - 180 degree shaped pulse for inversion recovery
;p16: homospoil /gradient pulse

;d1 : relaxation delay; 1-5 * T1

;d7 : recovery delay after inversion

;d12: delay for power switching [20 usec]

;d16: delay for homospoil /gradient recovery

;ns: 8 * n, total number of scans: NS * TDO

;ds: 4

;use gradient ratio: gp 1:gp 2
; 31: 11

;for z-only gradients:
;gpz0: 1%

;gpz1: 31%

;gpz2: 11%

;use gradient files:
;gpnam1: SMSQ10.100
;gpnam?2: SMSQ10.100
;$1d:$
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1H-15N 2D IR HSQC experiment

;IR _hsqcetf3gpsi2

;HSQC

;IR_2D H-1/X correlation via double inept transfer
; using sensitivity improvement

;phase sensitive using Echo/Antiecho-TPPI gradient selection
;with decoupling during acquisition

;with selective inversion recovery scheme

;using trim pulses in inept transfer

;using f3 - channel

;with gradients in back-inept

;A.G. Palmer 111, J. Cavanagh, P.E. Wright & M. Rance, ]. Magn.
; Reson.93,151-170 (1991)

;L.E. Kay, P. Keifer & T. Saarinen, J. Am. Chem. Soc. 114,

; 10663-5 (1992)

;J. Schleucher, M. Schwendinger, M. Sattler, P. Schmidt, O. Schedletzky,

; S.J. Glaser, 0.W. Sorensen & C. Griesinger, ]. Biomol. NMR 4,
; 301-306 (1994)

;$CLASS=HighRes
;$DIM=2D
;$TYPE=
;$SUBTYPE=
;$COMMENT=

#include <Avance.incl>
#include <Grad.incl>
#include <Delay.incl>

"p2=pl1*2"
"p22=p21*2"
"d11=30m"
"d12=20u"
"d26=1s/(cnst4*4)"
"d0=3u"
"in0=inf1/2"

"DELTA1=p16+d16-p1*0.78+de+8u"
"DELTA2=d24-p19-d16"
"DELTA3=d26-p16-d16"

# ifdef LABEL_CN
"DELTA=p16+d16+larger(p2,p14)+d0*2"
# else

"DELTA=p16+d16+p2+d0*2"

# endif /*LABEL_CN*/

"acqt0=0"
baseopt_echo

1ze
d11 pli6:f3
2d1do:f3
3 50u UNBLKGRAD
d12 plo:f1
(p31:sp31 ph1):f1
d7 gron0
4u groff
d12 pl1:f1
(p1phl)
d26 pl3:f3
(center (p2 ph1) (p22 ph6):f3)
d26
# ifdef TRIMP
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p28 phl
# endif /* TRIMP */
(p1ph2)
3u
plé:gpl
die
(p21 ph3):f3
do
# ifdef LABEL_CN
(center (p2 ph7) (p14:sp3 ph1):f2)
# else
(p2 ph7)
# endif /*LABEL_CN*/
do
pl6:gp2*EA
d1ie6
(p22 ph4):f3
DELTA
(center (p1 ph1) (p21 ph4):f3)
p19:gp4
die6
DELTA2
(center (p2 ph1) (p22 ph1):f3)
DELTA2
p19:gp4
die
(center (p1 ph2) (p21 ph5):f3)
plé:gp5
die
DELTA3
(center (p2 ph1) (p22 ph1):f3)
DELTA3
plé:gp5
die
(p1phl)
DELTA1
(p2 ph1)
4u
plé:gp3
d16 pl16:f3
4u BLKGRAD
go=2 ph31 cpd3:f3
d1 do:f3 mc #0 to 2

F1EA(calgrad(EA) & calph(ph5, +180), caldel(d0, +in0) & calph(ph3, +180) & calph(ph6, +180) & calph(ph31, +180))

exit

ph1=0
ph2=1
ph3=02
ph4=0022
ph5=1133
ph6=0
ph7=0022
ph31=0220

;pl0 : OW

;pll : f1 channel - power level for pulse (default)

;pl3 : £3 channel - power level for pulse (default)

;pl16: 3 channel - power level for CPD/BB decoupling
;sp3: f2 channel - shaped pulse 180 degree (adiabatic)
;sp31: f1 channel - shaped pulse 180 degree (Reburp.1000)
;pl: f1 channel - 90 degree high power pulse

;p2 : f1 channel - 180 degree high power pulse

;p14: f2 channel - 180 degree shaped pulse for inversion (adiabatic)
;p16: homospoil /gradient pulse [1 msec]

;p19: gradient pulse 2 [500 usec]
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;p21: £3 channel - 90 degree high power pulse
;p22: £3 channel - 180 degree high power pulse

;p28: f1 channel - trim pulse [1 msec]
;p31: f1 channel - 180 degree shaped pulse for inversion recovery
;d0 : incremented delay (2D) [3 usec]

;d1 : relaxation delay; 1-5* T1

;d7 : recovery delay after inversion

;d11: delay for disk I/0 [30 msec]

;d12: delay for power switching

;d16: delay for homospoil /gradient recovery

;d24: 1/(4]J)YH for YH

; 1/(8]J)YH for all multiplicities

;d26: 1/(4J(YH))

;enst4: = J(YH)

;infl: 1/SW(X) = 2 * DW(X)

;in0: 1/(2 * SW(X)) = DW(X)

;ndO0: 2

;ns: 1*n

;ds:>=16

;td1: number of experiments

;FnMODE: echo-antiecho

;cpd3: decoupling according to sequence defined by cpdprg3
;pepd3: f3 channel - 90 degree pulse for decoupling sequence

;for z-only gradients:

;gpz0: 1%

;gpz1: 50%

;gpz2: 80%

;gpz3: 8.1% for N-15, 20.1% for C-13
;gpz4: 5%

;8pZ5: -2%

;use gradient files:

;gpnam1: SMSQ10.100
;gpnam?2: SMSQ10.100
;gpnam3: SMSQ10.100
;gpnam4: SMSQ10.100
;gpnamb5: SMSQ10.100

;preprocessor-flags-start
;LABEL_CN: for C-13 and N-15 labeled samples start experiment with
; option -DLABEL_CN (eda: ZGOPTNS)
;TRIMP: to use trimpulse p28@pl1 start experiment with
; option -DTRIMP (eda: ZGOPTNS)
;preprocessor-flags-end

;$1d:$
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3D IR HNCO

;b_hncogp3d

;IR_best-HNCO

;3D sequence with

; inverse correlation for triple resonance using multiple
;  inept transfer steps

; F1(H) -> F3(N) -> F2(C=0,t1) -> F3(N,t2) -> F1(H,t3)
;on/off resonance Ca and C=0 pulses using shaped pulse
;using shaped pulses for inversion and refocussing on {3
;phase sensitive (t1)

;phase sensitive using Echo/Antiecho (t2)

;using semi constant time in t2

;with selective inversion recovery scheme

;P. Schanda, H. v. Melckebeke & B. Brutscher,

; J. Am. Chem. Soc. 128, 9042-9043 (2006)

;E. Lescop, P. Schanda & B. Brutscher,

; J. Magn. Reson. 187 163-169 (2007)

;(S. Grzesiek & A. Bax, ]. Magn. Reson. 96, 432 - 440 (1992))
;(J. Schleucher, M. Sattler & C. Griesinger,

; Angew. Chem. Int. Ed. 32, 1489-1491 (1993))

;(L.E. Kay, G.Y. Xu & T. Yamazaki, ]. Magn. Reson. A109,

; 129-133 (1994))

;$CLASS=HighRes
;$DIM=3D
;$TYPE=
;$SUBTYPE=
;$COMMENT=

prosol relations=<triple>
#include <Avance.incl>
#include <Grad.incl>
#include <Delay.incl>

"d11=30m"

"d23=14.5m"
"d26=2.7m"

"p29=250u"

# ifdef CALC_SP
"p41=(bwfac25/(cnst55*cnst51*bf1))*1000000"

"spw25=plw1/((p41*90.0)/(p1*totrot25))*((p41*90.0)/(p1*totrot25))*(integfac25*integfac25)"
"spw27=plw1/((p41*90.0)/(p1*totrot27))*((p41*90.0)/(p1*totrot27))*(integfac27*integfac27)"

"spoal25=1"
"spoal27=0"
"p42=(bwfac26/(cnst55*cnst52*bf1))*1000000"

"spw26=plw1/((p42*90.0)/(p1*totrot26))*((p42*90.0)/(p1*totrot26))*(integfac26*integfac26)"

"spoal26=0.5"
"p43=(bwfac28/(cnst55*cnst53*bf1))*1000000"

"spw28=plw1/((p43*90.0)/(p1*totrot28))*((p43*90.0)/(pl*totrot28))*(integfac28*integfac28)"
"spw29=plw1/((p43*90.0)/(p1*totrot29))*((p43*90.0)/(pl*totrot29))*(integfac29*integfac29)"

"spoal28=1"
"spoal29=0"
# endif /*CALC_SP*/

"d0=3u"
"d10=3u"
"d12=20u"
"d29=3u"
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"d30=d23-p43-4u-p21*4/PI"

"in0=inf1/2"
"in10=inf2/2"

"FACTOR2=d30*10000000*2/td2"
"INCR2=FACTOR2/10000000"

"if (INCR2 > in10 ) { in30 = in10; } else { in30 = INCR2; }"
"if (INCR2 >in10 ) {in29 = 0; } else { in29=in10-INCR2; }"

"TAU=larger(p14,p44)"

"DELTA=d0*2+larger(TAU,p56)-p14"
"DELTA1=d26-p29-d16-p41*cnst41-larger(p42,p56)/2"
"DELTA2=d23-d26-p44-p16-d16-p14-d29"
"DELTA3=d26-p19-d16-p42/2"
"DELTA4=d26-p29-d16-p43*cnst43-larger(p42,p56)/2"
"DELTA5=p16+d16+de+8u"
"DELTA6=d23-larger(p42,p57)/2"
"DELTA7=d23-larger(p42,p57)/2-p44-d26"
"DELTA8=d26-p14-d10"

"spoff2=0"
"spoff3=0"
"spoff5=bf2*(cnst22/1000000)-02"
"spoff8=0"

"spoff25=bf1*(cnst54/1000000)-01"
"spoff26=bf1*(cnst54/1000000)-01"
"spoff27=bf1*(cnst54/1000000)-01"
"spoff28=bf1*(cnst54/1000000)-01"
"spoff29=bf1*(cnst54/1000000)-01"
"spoff30=0"

aqgseq 321

"acqt0=0"
baseopt_echo

1d11 ze

d11 pl26:f3
2d11 do:f3
3d1

50u UNBLKGRAD
d12 plo:f1
(p31:sp31 ph1):f1
d7 gron0

4u groff

d12 pl1:f1
(p41:sp25 phl)
p29:gp3

die

DELTA1

(center (p42:sp26 ph1) (p56:sp39 ph1):f3)
DELTA1

p29:gp3

die

(p41:sp27 ph2):f1
pl6:gp4

d16 pl3:f3

(p21 ph3):f3
DELTA6

(center (p14:sp3 ph1):f2 (p57:sp40 ph1):f3)
DELTA7
(p44:sp30 ph1)
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d26 pl3:f3
(p21 ph1):f3
(p44:sp30 ph1)
pl6:gp5
die6
(p44:sp30 phl)
(p13:sp2 ph4):f2
do
(center (p44:sp30 ph1) (p14:sp5 ph1):f2 (p56:sp39 ph7):f3)
do
4u
(p14:sp3 ph1):f2
DELTA
(p14:sp5 ph1):f2
4u
(p13:sp8 ph1):f2
pl6:gp6
d16 pl3:f3
(p44:sp30 ph1)
(p21 ph8):f3
2u
(p56:sp39 ph1):f3
d10
(p14:sp5 ph1):f2
DELTAS8
(p44:sp30 ph1)
DELTA2
plé:gp1*EA
die
(p14:sp3 ph1):f2
d29
(p56:sp39 ph7):f3
d30
2u pl3:3
(p43:sp28 ph1l)
(p21 ph5):f3
p19:gp7
d1ie6
DELTA3
(center (p42:sp26 ph1) (p57:sp40 ph1):f3)
DELTA3
p19:gp7
d16 pl3:f3
(p21 ph6):f3
(p43:sp29 ph2)
p29:gp8
d1ieé
DELTA4
(center (p42:sp26 ph1) (p56:sp39 ph1):f3)
DELTA4
p29:gp8
die
(p43:sp28 phl)
DELTAS
(p42:sp26 phl)
4u
plé6:gp2
d16 pl26:f3
4u BLKGRAD
go=2 ph31 cpd3:f3
d11 do:f3 mc #0 to 2
F1PH(calph(ph4, +90), caldel(d0, +in0))
F2EA(calgrad(EA) & calph(ph6, +180), caldel(d10, +in10) & caldel(d29, +in29) & caldel(d30, -in30) & calph(ph8, +180) &
calph(ph31, +180))
TAU
exit
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ph1=0

ph2=1
ph3=00002222
ph4=0 2
ph5=0022
ph6=1133
ph7=00002222
ph8=0
ph31=02202002

;pl0 : OW

;p13 : f3 channel - power level for pulse (default)

;pl26: £3 channel - power level for CPD/BB low power decoupling
;sp2: f2 channel - shaped pulse 90 degree (C=0 on resonance)
;sp3: f2 channel - shaped pulse 180 degree (C=0 on resonance)
;sp5: f2 channel - shaped pulse 180 degree (Ca off resonance)
;sp8: f2 channel - shaped pulse 90 degree (C=0 on resonance)
; for time reversed pulse

;sp25: f1 channel - shaped pulse 90 degree (Pc9_4_90.1000)
;Sp26: f1 channel - shaped pulse 180 degree (Reburp.1000)
;sp27: f1 channel - shaped pulse 90 degree (Pc9_4_90.1000)

; for time reversed pulse

;Sp28: f1 channel - shaped pulse 90 degree (Eburp2.1000)
;Sp29: f1 channel - shaped pulse 90 degree (Eburp2tr.1000)

; for time reversed pulse

;sp30: f1 channel - shaped pulse 180 degree (Bip720,50,20.1)
;sp31: f1 channel - shaped pulse 180 degree (Reburp.1000)
;sp39: f3 channel - shaped pulse 180 degree (Bip720,50,20.1)
;sp40: f3 channel - shaped pulse 180 degree (Reburp.1000)
;p13: f2 channel - 90 degree shaped pulse

;pl4: f2 channel - 180 degree shaped pulse

;p16: homospoil/gradient pulse [1 msec]
;p19: gradient pulse 2 [500 usec]
;p21: £3 channel - 90 degree high power pulse

;p29: gradient pulse 3 [250 usec]

;p31: f1 channel - 180 degree shaped pulse for inversion recovery
;p41: f1 channel - 90 degree shaped pulse for excitation

; Pc9_4.90.1000 (2.2ms at 600.13 MHz)
;p42: f1 channel - 180 degree shaped pulse for refocussing
; Reburp.1000 (1.4ms at 600.13 MHz)

;p43: f1 channel - 90 degree shaped pulse for excitation

; Eburp2.1000/Eburp2tr.1000 (1.7ms at 600.13 MHz)
;p44: f1 channel - 180 degree shaped pulse for refocussing
; Bip720,50,20.1 (200us at 600.13 MHz)
;p56: f3 channel - 180 degree shaped pulse for inversion

; Bip720,50,20.1 (500us at 600.13 MHz)
;p57: £3 channel - 180 degree shaped pulse for refocussing
; Reburp.1000 (1.bms at 600.13 MHz)
;d0 : incremented delay (F1 in 3D) [3 usec]

;d1 : relaxation delay; 1-5* T1

;d7 : recovery delay after inversion

;d10: incremented delay (F2 in 3D) [3 usec]
;d11: delay for disk I/0 [30 msec]
;d12: delay for power switching [20 usec]
;d16: delay for homospoil /gradient recovery

;d23: 1/(4J(NCO) [14.5 msec]
;d26: 1/(4](NH) [2.7 msec]

;d29: incremented delay (F2 in 3D) [3 usec]

;d30: decremented delay (F2 in 3D) = d23-p43-4u-p21*4/PI
;enst21: CO chemical shift (offset, in ppm)

;enst22: Calpha chemical shift (offset, in ppm)

;enst41: compensation of chemical shift evolution during p41

; Pc9_4_90.1000: 0.529

;enst43: compensation of chemical shift evolution during p43

; Eburp2.1000: 0.5

;enst51: scaling factor for p41 to compensate for transition region
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; Pc9_4_90.1000: 1.172

;enst52: scaling factor for p42 to compensate for transition region
; Reburp.1000: 1.426

;enst53: scaling factor for p43 to compensate for transition region
; Eburp2.1000: 1.000

;enst54: H(N) chemical shift (offset, in ppm)

;enst55: H(N) bandwidth (in ppm)

;02p: CO chemical shift (cnst21)

;inf1: 1/SW(CO) = 2 * DW(CO)

;inf2: 1/SW(N) = 2 * DW(N)

;in0: 1/(2 * SW(CO0)) = DW(CO)

;nd0: 2

;in10: 1/(2 * SW(N)) = DW(N)

;nd10: 2

;in29: = (1 -k2) *in10

;in30: =k2 *in10

;ns: 8*n

;ds:>=16

;aq: <= 50 msec

;td1: number of experiments in F1

;td2: number of experiments in F2

;FnMODE: States-TPPI (or TPPI) in F1

;FnMODE: echo-antiecho in F2

;cpd3: decoupling according to sequence defined by cpdprg3: garp4.p62
;pepd3: f3 channel - 90 degree pulse for decoupling sequence
;cpdprg3: garp4.p62

;for z-only gradients:
;gpz0: 1%

;gpz1: 80%

;8pz2: 8.1%

;gpz3: 11%

;gpz4: 70%

;gpz5: 40%

;8pz6: 75%

;8pZ7: 29%

;8pz8: 17%

;use gradient files:
;gpnam1: SMSQ10.100
;gpnam?2: SMSQ10.100
;gpnam3: SMSQ10.32
;gpnam4: SMSQ10.100
;gpnam5: SMSQ10.100
;gpnam6: SMSQ10.100
;gpnam?7: SMSQ10.50
;gpnam8: SMSQ10.32

;preprocessor-flags-start
;CALC_SP: for calculation of all bandselective Proton pulses based on cnst54 and cnst55
; option -DCALC_SP (eda: ZGOPTNS)

;preprocessor-flags-end

;$1d:$



3D IR HNCA

;IR_b_hncagp3d

;avance-version (18/11/30)

;IR_best-HNCA

;3D sequence with

; inverse correlation for triple resonance using multiple
;  inept transfer steps

; F1(H) -> F3(N) -> F2(Ca,t1) -> F3(N,t2) -> F1(H,t3)
;with selective inversion recovery scheme

;on/off resonance Ca and C=0 pulses using shaped pulse
;using shaped pulses for inversion and refocussing on {3
;phase sensitive (t1)

;phase sensitive using Echo/Antiecho (t2)

;using semi constant time in t2

;with selective inversion recovery scheme

;P. Schanda, H. v. Melckebeke & B. Brutscher,

; J. Am. Chem. Soc. 128, 9042-9043 (2006)

;E. Lescop, P. Schanda & B. Brutscher,

; J. Magn. Reson. 187 163-169 (2007)

;(S. Grzesiek & A. Bax, ]. Magn. Reson. 96, 432 - 440 (1992))
;(J. Schleucher, M. Sattler & C. Griesinger,

; Angew. Chem. Int. Ed. 32, 1489-1491 (1993))

;(L.E. Kay, G.Y. Xu & T. Yamazaki, ]. Magn. Reson. A109,

; 129-133 (1994))

;$CLASS=HighRes
;$DIM=3D
;$TYPE=
;$SUBTYPE=
;$COMMENT=

prosol relations=<triple>

#include <Avance.incl>
#include <Grad.incl>
#include <Delay.incl>

"d11=30m"
"d23=12m"
"d26=2.7m"
"p29=250u"

# ifdef CALC_SP

"p41=(bwfac25/(cnst55*cnst51*bf1))*1000000"
"spw25=plw1/((p41*90.0)/(p1*totrot25))*((p41*90.0)/(p1*totrot25))*(integfac25*integfac25)"
"spw27=plw1/((p41*90.0)/(p1*totrot27))*((p41*90.0)/(p1*totrot27))*(integfac27*integfac27)"
"spoal25=1"

"spoal27=0"

"p42=(bwfac26/(cnst55*cnst52*bf1))*1000000"

"spw26=plw1/((p42*90.0)/(p1*totrot26))*((p42*90.0)/(p1*totrot26))*(integfac26*integfac26)"
"spoal26=0.5"

"p43=(bwfac28/(cnst55*cnst53*bf1))*1000000"
"spw28=plw1/((p43*90.0)/(p1*totrot28))*((p43*90.0)/(pl*totrot28))*(integfac28*integfac28)"
"spw29=plw1/((p43*90.0)/(p1*totrot29))*((p43*90.0)/(pl*totrot29))*(integfac29*integfac29)"
"spoal28=1"

"spoal29=0"

# endif /*CALC_SP*/

"q0=3u"



"d10=3u"

"d12=20u"

"d29=3u"
"d30=d23-p43-4u-p21*4/PI'

"in0=inf1/2"
"in10=inf2/2"

"FACTOR2=d30*10000000*2/td2"
"INCR2=FACTOR2/10000000"

"if (INCR2 >in10 ) {in30 =in10; } else { in30 = INCR2; }"
"if (INCR2 >in10 ) {in29 = 0; } else { in29=in10-INCR2; }"

"TAU=larger(p14,p44)"

"DELTA=d0*2+larger(TAU,p56)-p14"
"DELTA1=d26-p29-d16-p41*cnst41-larger(p42,p56)/2"
"DELTA2=d23-d26-p44-p16-d16-p14-d29"
"DELTA3=d26-p19-d16-p42/2"
"DELTA4=d26-p29-d16-p43*cnst43-larger(p42,p56)/2"
"DELTA5=p16+d16+de+8u"
"DELTA6=d23-larger(p42,p57)/2"
"DELTA7=d23-larger(p42,p57)/2-p44-d26"
"DELTA8=d26-p14-d10"

"spoff2=0"

"spoff3=0"
"spoff5=bf2*(cnst21/1000000)-02"
"spoff8=0"
"spoff25=bf1*(cnst54/1000000)-01"
"spoff26=bf1*(cnst54/1000000)-01"
"spoff27=bf1*(cnst54/1000000)-01"
"spoff28=bf1*(cnst54/1000000)-01"
"spoff29=bf1*(cnst54/1000000)-01"
"spoff30=0"

agseq 321

"acqt0=0"
baseopt_echo

1d11 ze

d11 pl26:f3
2d11do:f3
3d1

50u UNBLKGRAD
d12 pl0:f1
(p31:sp31 ph1):f1
d7 gron0

4u groff

d12 pl1:f1
(p41:sp25 phl)
p29:gp3

d16

DELTA1

(center (p42:sp26 ph1) (p56:sp39 ph1):f3)
DELTA1

p29:gp3

die

(p41:sp27 ph2):f1

pl6:gp4

d16 pl3:f3

(p21 ph3):f3

DELTA6

(center (p14:sp3 ph1):f2 (p57:sp40 ph1):f3)
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DELTA7

(p44:sp30 ph1)

d26 pl3:f3

(p21 ph1):f3

(p44:sp30 ph1)

plé:gp5

die

(p44:sp30 ph1)

(p13:sp2 ph4):f2

do

(center (p44:sp30 ph1) (p14:sp5 ph1):f2 (p56:sp39 ph7):f3)

do

4u

(p14:sp3 ph1):f2

DELTA

(p14:sp5 ph1):f2

4u

(p13:sp8 ph1):f2

pl6:gp6

d16 pl3:f3

(p44:sp30 ph1)

(p21 ph8):f3

2u

(p56:sp39 ph1):£3

d10

(p14:sp5 ph1):f2

DELTAS8

(p44:sp30 ph1)

DELTA2

plé:gp1*EA

die6

(p14:sp3 ph1):f2

d29

(p56:sp39 ph7):£3

d30

2u pl3:3

(p43:sp28 ph1)

(p21 ph5):f3

p19:gp7

d1ie6

DELTA3

(center (p42:sp26 ph1) (p57:sp40 ph1):f3)

DELTA3

p19:gp7

d16 pl3:f3

(p21 ph6):f3

(p43:sp29 ph2)

p29:gp8

d1ie

DELTA4

(center (p42:sp26 ph1) (p56:sp39 ph1):f3)

DELTA4

p29:gp8

die

(p43:sp28 phl)

DELTAS

(p42:sp26 phl)

4u

plé6:gp2

d16 pl26:f3

4u BLKGRAD

go=2 ph31 cpd3:f3

d11 do:f3 mc #0 to 2

F1PH(calph(ph4, +90), caldel(d0, +in0))
F2EA(calgrad(EA) & calph(ph6, +180), caldel(d10, +in10) & caldel(d29, +in29) & caldel(d30, -in30) & calph(ph8, +180) &

calph(ph31, +180))

TAU
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exit

ph1=0

ph2=1
ph3=00002222
ph4=0 2
ph5=002 2
ph6=1133
ph7=00002222
ph8=0
ph31=02202002

;pl0 : OW

;p13 : f3 channel - power level for pulse (default)

;p126: £3 channel - power level for CPD/BB low power decoupling
;Sp2: f2 channel - shaped pulse 90 degree (Ca on resonance)
;sp3: f2 channel - shaped pulse 180 degree (Ca on resonance)
;Sp5: f2 channel - shaped pulse 180 degree (C=0 off resonance)
;sp8: f2 channel - shaped pulse 90 degree (Ca on resonance)
; for time reversed pulse

;Sp25: f1 channel - shaped pulse 90 degree (Pc9_4_90.1000)
;Sp26: f1 channel - shaped pulse 180 degree (Reburp.1000)
;Sp27: f1 channel - shaped pulse 90 degree (Pc9_4_90.1000)

; for time reversed pulse

;Sp28: f1 channel - shaped pulse 90 degree (Eburp2.1000)
;Sp29: f1 channel - shaped pulse 90 degree (Eburp2tr.1000)

; for time reversed pulse

;sp30: f1 channel - shaped pulse 180 degree (Bip720,50,20.1)
;sp31: f1 channel - shaped pulse 180 degree (Reburp.1000)
;sp39: f3 channel - shaped pulse 180 degree (Bip720,50,20.1)
;sp40: f3 channel - shaped pulse 180 degree (Reburp.1000)
;p13: f2 channel - 90 degree shaped pulse

;p14: f2 channel - 180 degree shaped pulse

;p16: homospoil /gradient pulse [1 msec]
;p19: gradient pulse 2 [500 usec]
;p21: f3 channel - 90 degree high power pulse

;p29: gradient pulse 3 [250 usec]

;p31: f1 channel - shaped pulse 180 degrees for selective inversion recovery
;p41: f1 channel - 90 degree shaped pulse for excitation

; Pc9_4.90.1000 (2.2ms at 600.13 MHz)
;p42: f1 channel - 180 degree shaped pulse for refocussing
; Reburp.1000 (1.4ms at 600.13 MHz)

;p43: f1 channel - 90 degree shaped pulse for excitation

; Eburp2.1000/Eburp2tr.1000 (1.7ms at 600.13 MHz)
;p44: f1 channel - 180 degree shaped pulse for refocussing
; Bip720,50,20.1 (200us at 600.13 MHz)
;p56: f3 channel - 180 degree shaped pulse for inversion

; Bip720,50,20.1 (500us at 600.13 MHz)
;p57: f3 channel - 180 degree shaped pulse for refocussing
; Reburp.1000 (1.6ms at 600.13 MHz)
;d0 : incremented delay (F1 in 3D) [3 usec]

;d1 : relaxation delay; 1-5* T1

;d7 : recovery delay after inversion

;d10: incremented delay (F2 in 3D) [3 usec]
;d11: delay for disk I/0 [30 msec]
;d12: delay for power switching [20 usec]
;d16: delay for homospoil/gradient recovery
;d23:1/(4](NCa) [12 msec]

;d26: 1/(4](NH) [2.7 msec]

;d29: incremented delay (F2 in 3D) [3 usec]

;d30: decremented delay (F2 in 3D) = d23-p43-4u-p21*4/PI
;enst21: CO chemical shift (offset, in ppm)

;enst22: Calpha chemical shift (offset, in ppm)

;enst41: compensation of chemical shift evolution during p41
; Pc9_4_90.1000: 0.529
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;enst43: compensation of chemical shift evolution during p43

; Eburp2.1000: 0.5

;enst51: scaling factor for p41 to compensate for transition region
; Pc9_4_90.1000: 1.172

;enst52: scaling factor for p42 to compensate for transition region
; Reburp.1000: 1.426

;enst53: scaling factor for p43 to compensate for transition region
; Eburp2.1000: 1.000

;enst54: H(N) chemical shift (offset, in ppm)

;enst55: H(N) bandwidth (in ppm)

;02p: Ca chemical shift (cnst22)

;infl: 1/SW(Ca) =2 * DW(Ca)

;inf2: 1/SW(N) = 2 * DW(N)

;in0: 1/(2 * SW(Ca)) = DW(Ca)

;nd0: 2

;in10: 1/(2 * SW(N)) = DW(N)

;nd10: 2

;in29: = (1 -k2) *in10

;in30: = k2 *in10

;ns: 8*n

;ds:>=16

;aq: <= 50 msec

;td1: number of experiments in F1

;td2: number of experiments in F2

;FnMODE: States-TPPI (or TPPI) in F1

;FnMODE: echo-antiecho in F2

;cpd3: decoupling according to sequence defined by cpdprg3: garp4.p62
;pepd3: f3 channel - 90 degree pulse for decoupling sequence
;cpdprg3: garp4.p62

;for z-only gradients:
;epz0: 1%

;gpzl: 80%

;gpz2: 8.1%

;gpz3: 11%

;8pz4: 70%

;8pz5: 40%

;8pz6: 75%

;8pZ7: 29%

;8pz8: 17%

;use gradient files:
;gpnam1: SMSQ10.100
;gpnam?2: SMSQ10.100
;gpnam3: SMSQ10.32
;gpnam4: SMSQ10.100
;gpnam5: SMSQ10.100
;gpnam6: SMSQ10.100
;gpnam?7: SMSQ10.50
;gpnam8: SMSQ10.32

;preprocessor-flags-start
;CALC_SP: for calculation of all bandselective Proton pulses based on cnst54 and cnst55
; option -DCALC_SP (eda: ZGOPTNS)

;preprocessor-flags-end

;$1d:$
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