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Protein sample characterization and crystallization
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Figure S1. SDS-PAGE analysis of Trop2 ectodomain protein sample and photo of the crystals obtained.

(a) SDS-PAGE analysis of purified Trop2 ectodomain (R and NR denote reducing and non-reducing
conditions, respectively). Sample was loaded as a 5 and 10 pl aliquot. Gel was stained using
Coomassie Brilliant Blue. The apparent molecular weight (Mw; calculated using ImageLab 6.0.1
software (Bio-Rad, U. S. A.)) of major species is in the range of 33-36 kDa. This is higher than the Mw
calculated from amino acid sequence (28.3 kDa, considering signal peptide cleavage at just before
Q30), and higher than the apparent Mw of the completely non-glycosylated form determined using
the same approach (32 kDa) [1]. This Mw difference and several bands on SDS-PAGE for the double
mutant indicate heterogeneous glycosylation. (b) Crystals of Trop2 ectodomain.
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Figure S2. Analysis of final protein sample (Trop2 ectodomain) on reverse-phase chromatography.
The single peak was collected and used for N-terminal sequencing. Solvent B corresponds to 0.1%
(v/v) TFA, 90% (v/v) acetonitrile.
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Figure S3. Chromatograms obtained during N-terminal sequencing after deblocking (removal of
pyroglutamate). Cycle numbers correspond to numbering of sequential N-terminal amino acid
residues starting with 1 from the mature Trop2 ectodomain. The determined sequence was DNXTX
where X corresponds to no amino acid residue detected, most probably due to the presence of cysteine
residue at this site. The aspartate in the determined sequence is preceded by pyroglutamate (modified
Q31) which was removed during deblocking procedure. Single N-terminal sequence indicates
uniform signal peptide processing and absence of proteolytic cleavage at other sites.
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Figure S4. Prediction of the wild-type signal peptide cleavage site of human Trop2 (UniProt P09758-
1) using the SignalP 5.0 server (http://www.cbs.dtu.dk/services/SignalP/) [2]. As organism group
Eukarya was used. For each amino acid residue of the first 70 residues three probability scores have
been assigned —being part of signal peptide (S) or other part of sequence (non-signal peptide, X), or
representing the cleavage site (C). The classification of each residue based on highest probability is
printed below the amino acid sequence. Analysis indicates that signal peptide cleavage most likely

occurs at Q31.
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Structure determination

Figure S5. Electron density at N168 for each of the four chains labeled A to D in the asymmetric unit.
2Fo-Fc electron density map is shown at 1o contouring level as a blue mesh. Density is shown only
for N186 and carbohydrate moiety plus region within 8 A distance. NAG and FUC denote N-
acetylglucosamine and fucose, respectively. Molecules are shown in stick representation—in one
asymmetric unit color-coded by atom type (protein carbon atoms in light pink, carbohydrate carbon
atoms in magenta, and oxygen and nitrogen atoms in red and blue, respectively), and in the adjacent
asymmetric units as light grey sticks. For the asymmetric unit in focus the polypeptide chain is
additionally shown as dark grey ribbon.
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Analysis of crystal contacts
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Figure S6. Comparison of dimer and subunit structures, and analysis of crystal contacts in the Trop2
ectodomain dimer structure reported in this manuscript (PDB ID 7PEE), and in the two EpCAM
ectodomain structures (PDB ID 4MZV [3] and 6107 [4]). (a) Superposition of the two dimers (one
composed of chains A and D, the other of chains B and C) of Trop2 ectodomain from the same
asymmetric unit and (b) of the chains C and D from separate dimers from the same asymmetric unit
shows an almost identical polypeptide chain conformation, and identical relative subunit and domain
orientation despite different local environment as depicted in (c) where residues involved in inter-
dimer contacts are colored orange. (d) Superposition of two crystal structures of EpCAM ectodomain
dimer displays some differences in relative subunit orientation, while (e) the superposition of subunit
structures reveals high overall similarity (discussed/reviewed in [5]), despite (f) markedly different
crystal and ligand contacts (orange). The structure deposited under PDB ID 6107 is of EpCAM
ectodomain in complex with a single-chain variable fragment of the anti-EpCAM MM-131 antibody
bound to the ND, while the structure under PDB ID 4MZV contains only the EpCAM ectodomain
with bound n-decyl-B-D-maltopyranoside. Residues involved in crystal and other inter-molecular
contacts with the dimer shown were defined as those that are within 5 A distance from any other
protein or ligand atoms in the crystal (except water molecules). Interface area and AiG for the dimer
in PDB ID 4MZV are 2438 A2 and ~11.4 kcal/mol, respectively, and for the PDB ID 6107 1243 A2 and -
9.6 kcal/mol, respectively (calculated using PDBePISA [6]). The small interface area in 6107 reflects the
lack of coordinates for parts of the TY-loop (electron density not well-defined), which is also reflected
in visual difference of this dimer from 4MZV as shown in upper part of panel (f). ND marks the N-
terminal domain of Trop2/EpCAM.
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