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Supplementary Methods
X-ray scattering measurements.

For the BM26B station, the camera was set to cover the scattering vector
range, defined as reciprocal Bragg spacing i.e. s = 2 sin 6/A, from 0.01 to 0.40
nm™. Calibration of the scattering vector was obtained by reference to the
orders of diffraction of silver behenate (1). The temperature of the samples was
set to 25°C and the X-Ray scattering profiles were recorded for 10 minutes in
15-second frames with a multiwire gas-filled 2D detector. Data analysis was
performed using the FIT2D software package provided by ESRF
http://www.esrf.eu/computing/scientific/FIT2D/. Raw data were normalized for
beam intensity decay and detector response before averaging and subtracting
the buffer scattering pattern. Time frames in which the data significantly differed
from the original pattern due to radiation damage were removed before
averaging. For the data collected with the Bruker NANOSTAR system the
following differences apply: the camera was set to cover ranges of the
scattering vector from 0.013 to 0.22 nm™, and the X-Ray scattering profile was
recorded for 2 hours in 30-minute frames with a Bruker Hi-Star multiwire area
detector.

Docking

Docking of the ligands was performed using the AutoDock 4.0 program
(2). Atomic coordinates for the ligands were obtained from the NMR data
assisted by molecular mechanics calculations (see above). The o/B-tubulin
dimer coordinates were obtained from the Protein Data Bank 1JFF code. Model
tetramer coordinates were kindly provided by Prof. M. Botta (3).

Since the scoring function implemented in the Autodock program was not
useful to select a docking pose compatible with the experimental STD NMR
results, a new scoring function (SF) was implemented, based on the difference
between the experimental and theoretical STD of each ligand's proton (4). An
in-house script which employs custom-made programs written in Fortran90 (to
be published elsewhere) allowed the performance of exhaustive file treatment in
order to score the docked conformations using the CORCEMA-ST program (5),
therefore allowing the prediction of the STD values for a given ligand-receptor
complex. Protein residues located inside a sphere of 8 A around the ligand were
considered for the calculations.



Table S1.- Conformational parameters of the ligands bound in the models constructed

Pore site
T-Taxol® | Cephalomannine | Chitax-1 | Chitax-17 | Chitax-4 | Docetaxel | Flutax-2
R1 9.4 8+1 6.0+0,4 7+2 11+1 7.9+0,9 8+2
R2 10 10.1+0.7 9.3+0,5 9.6+0,6 | 10.5+0,7 | 10.7+0,7 9.6+0,7
Phil 80 6748 66+9 70+20 90+20 89+8 60+10
Phi2 -58 -90+10 -70£10 -80+£20 -80£10 -40£10 -90+10
Luminal site
T-Taxol® Cephalomannine Chitax-1 Chitax-17 | Chitax-4 | Docetaxel | Paclitaxel
R1 9.4 5,9+0.4 11.1+0,8 9.7+0.6 6.0+0.7 9.0+0.9 12.5+0,7
R2 10 9,2+04 9.9+0,8 10.5+0,5 | 9.3+0,3 9+1 10.6+0,5
Phil 80 6116 100+10 70+10 57+8 94+9 100+10
Phi2 -58 -60£10 -60+10 -90+10 -70£10 -50+10 -66+7

#As defined in (6) improper torsion angles O-C2-C39-N(Bz) and O-C2-C39-C(Ph)
(Phil, Phi2). R1 and R2 are the distances (in angstroms) from the center of the C-2
benzoyl phenyl ring and the center of the C-3" phenyl ring corresponding to the
appropriate Phil and Phi2.
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Supplementary Figure Legends

Figure S1.- TR-NOESY spectra (mixing time: 200 ms) of Flutax-2 in the presence of
microtubules (D,0O, 310 K). Relevant negative crosspeaks are labeled.

Figure S2.- Panel A.- Positions of the terminal carbon of the substituents at C7
and C10 for cephalomannine, Chitax-1, and Flutax-2 bound at the pore site.
(Yellow points, position of the terminal carbon of the R10 side chain of
cephalomaninne, green points position of the terminal carbon of the R7 side
chain of Chitax-1, blue points position of the AC-(HCCHjs)-NH of R7 side chain
of Flutax-2. Magenta H3 Helix of B-tubulin subunit at the right side of the pore,
White S3 of B-tubulin subunit at the right side of the pore). Panel B.-Comparison
of the average conformation of B-tubulin M-loop in the models of the ligands
bound to the luminal site, ligand (blue) cephalomannine, yellow loop, M-loop
conformation with cephalomannine bound, white loop, M-loop conformation with
Chitax-17 bound, green loop, M-loop conformation with Chitax-1 bound, blue
loop, M-loop conformation with Chitax-4 bound.
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