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Experimental section
Materials

cis-Diammineplatinum(ll) dichloride (cisplatin), human serum apo-transferrin (apo-hTF, T4382-100MG, in
lyophilised form), and all chemicals were purchased from Sigma-Aldrich (Merck).

Crystallization

The 1:1 complex between hTF and Fe3* (Fec-hTF) was prepared following a literature protocol,? with minor
modifications. In detail, equimolar amounts of NH,Fe(SO,), and apo-hTF were mixed in a solution containing
10 mM Na-HEPES pH 7.5 and 10 mM NaHCOs;, and incubated at 4 °C overnight. The Fec-hTF complex was
concentrated to about 1 mM using a 10 kDa-cutoff Centricon mini-concentrator (Vivaspin 500, Sartorius) and
a refrigerated centrifuge (Microfuge 20R - Beckman Coulter).

Fec-hTF crystals were grown in 15% (w/v) PEG 3350, 16% (v/v) glycerol, 8 mM disodium malonate, and 150
mM Na-PIPES pH 6.5 by hanging drop vapour diffusion method mixing 1 uL protein solution with 1 uL
reservoir solution at 20 °C. Crystals of Fec-hTF were soaked for 72 h in a cryo-protectant solution [27% (w/v)
PEG 3350, 30% (v/v) glycerol, 8 mM disodium malonate, and 50 mM Na-PIPES pH 6.5] saturated with cisplatin.

Data collection, structure determination, refinement, and structural analysis

Diffraction data were collected at the XRD2 beamline of Elettra Sincrotrone Trieste (Italy), using A = 1.0000
A. Datasets were processed using autoPROC software.3¢ The phase problem was solved by molecular
replacement using Phaser MR>7 and the coordinates of the native protein (PDB code: 4X1B),! as a search
model. Restrained refinements were carried out using REFMAC5.>8 Coot program® was used for the
visualization of the electron density maps and for model building. Pt binding site was identified using
difference Fourier (2F,-F. and F,-F.)) and anomalous difference electron density maps. Pt occupancy was
evaluated trying to minimize the positive and negative peaks on metal centres in the Fourier difference F,—
F. electron density maps and to obtain the best Rior and Riee Values. Structures were validated using the
PDB validation server (https://validate-rcsb-1.wwpdb.org/) and Coot routines.® Root-mean-square

deviations (RMSD) were calculated using the Superpose program (CCP4 package).> The coordinates of the
cisplatin/Fec-hTF adduct structure obtained at highest resolution (dataset 1) were deposited in the Protein
Data Bank (PDB code: 8BRC). Detailed statistics on the data collection and refinement are reported in Table
S1. Molecular graphics figures were prepared with PyMOL (DeLano Scientific, Palo Alto, CA, USA).


https://validate-rcsb-1.wwpdb.org/

Supplemental tables

Table S1. Data collection and refinement statistics. Values in brackets refer to the highest resolution shell.

cisplatin/Fec-hTF adduct (dataset 1)

Crystal data
Space group C222,

Unit-cell parameters

a, b, c(A) 136.34, 156.40, 107.44
a,B,v(°) 90.00, 90.00, 90.00
No. of molecules in the asymmetric unit 1

Data collection

Resolution limits (A) 102.77 -3.17 (3.22-3.17)
No. of observations 255200 (13121)
No. of unique reflections 19869 (969)
Completeness (%) 100.0 (100.0)
<l/o(1)> 13.7 (2.3)
Average multiplicity 12.8 (13.5)
CCyp2 1.0 (0.8)
Refinement
Resolution limits (A) 102.77 -3.17
No. of reflections 18841
Rezctor/ Riree 0.177/0.243
No. of atoms 5264
Mean B value (A?) 112.8

RMSD from ideal values
Bond lengths (A) 0.001
Bond angles (°) 0.979

Ramachandran plot, residues in (%)

Most favoured region 91.7
Additionally allowed region 8.3
Generously allowed region 0
Fe occupancy 1.00
Fe B-factors (A?) 106.8
Pt occupancy 0.60
Pt B-factors (A2) 234.8
PDB code 8BRC




Table S2. Anomalous signal, calculated at different resolutions, close to Fe and Pt in the structures of Pt-free Fec-
hTF and of cisplatin/Fec-hTF adducts from different datasets, derived from different crystals.

Structure Dataset Resolution Fe Pt
3.17A 5.200 5.220
1 4.00 A 7.98 ¢ 7.020
5.00 A 7610 8440
3.22A 6.450 3.78 0
Cisplatin/Fec-hTF adduct 2 4.00 A 7440 4770
5.00 A 8.390 5.69 ¢
3.63A <350 <350
3 4.00 A <350 3.840
5.00 A <350 5.03 0
4.02 A 4.54 ¢ -
Pt-free Fec-hTF 1 500 A 4130 -




Table S3. Structures of human transferrin (UniProtKB code: P02787) deposited in the PDB (October 2022). Only
the structures of the full-length protein have been considered.
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7FFM with five 3.06 0Os3+ Ly5490, Glu507 Water Tlc'hTF G|U507, H|5578,
osmium Arg581) or N-lobe
binding sites Os3* Lys489 Water (His14, His289)
N . different from those
Os His578, Arg581 Water of the Fe biding
0Os3* His349, His350 Water sites
Asp392, The Os* ion is
Osmium- Fe3* Tyr426, Malonate ion bound to two
7EFU bound human 260 Tyr517, His585 Fe-hTF residL{es of the N-
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citrate bound Fe3* - . .
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2 Apo-hTF = human transferrin with C- and N-lobes adopting the open conformation; M¢-hTF = human transferrin with the metal ion bound to C-
lobe adopting the closed conformation; MyMc-hTF = human transferrin with metal ions bound to C- and N-lobes adopting the closed conformation.
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Supplemental figures

Figure S1. Superimposition of the cisplatin/Fec-hTF adduct (green) with the Pt-free Fec-hTF structure (yellow, PDB
code: 4X1B) used as the search model to solve the phase problem.
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Figure S2. 2F-F. (grey, 1.0 o value) and F,-F. (green/red, 3.0 o value) electron density maps and cryo-EM maps
(light pink) close to Met256 in the cisplatin/Fec-hTF adduct here solved (on the top) and in the other structures of
hTF deposited in the Protein Data Bank. If more hTF molecules are in the model, the chain names are indicated
after the PDB code. Se-Met and lle residues are present in place of Met in 2HAU and 6UJ6 structures, respectively.
The atoms of the Met side chain other than C, are missing in 3V8X and 6CTC models.
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Figure S3. Omit F,-F. electron density maps in correspondence of the side chain of Met256 in the structures of
10

cisplatin/Fec-hTF adduct (A, 3.0 o value) and the Pt-free Fec-hTF (B, 2.0 o value).
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