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One Sentence Summary: The crystal structure of a rice CesA8 plant-conserved region
(P-CR) has been solved to 2.4A resolution and docked to a model of the catalytic
domain of CesA8 using SAXS molecular envelopes.
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Supplemental Figure S1. P-CR Secondary Structure and Apparent Molecular Weight
Analysis.
(A) The SEC chromatogram of the TEV protease cleaved P-CR showed a single well-
formed elution peak corresponding to the TEV cleaved P-CR, along with other small
contaminate peaks. (B) The mean residue ellipticity of the P-CR between 195-260 nm is
consistent with a primarily a-helical secondary structure, characterized by the strong
negative peaks at 208 and 222 nm. Analysis of the spectra shows 59% a-helical, 8% [3-
strand and 33% random coil secondary structure using the K2D deconvolution algorithm
(Andrade et al., 1993) on the DichroWeb server (Whitmore and Wallace, 2004).



Supplemental Figure S2. Reconstructing the P-CR SAXS Molecular Envelope.

The final SAXS reconstruction of the P-CR molecular envelope was based on the
average of 40 dummy residue models obtained with GASBOR with a mean NSD=1.35.
Two independent sets of 20 models were selected using even and odd serial numbers
from the set of 40 models. The reconstructions from these two disparate subsets of
models are similar (boxed reconstructions), indicating that the reconstruction based on
all 40 bead models (right) is a reliable average.



A OsCesA8 P-CR crystals
3 out of 4 methionines detected - all oxidized
Protein sequence coverage: 95%

1 SNAAMLTFDA L AETSEFARK, WVPFVKKYNI,, EPRAPEWYFS, QKIDYLKDKV
HPSFVKDRRA MKREYEEFKV, RINGLVAKAQ,,KVPEEGWIMQ, DGTPWPGNNT
1iRDHPGMIQVF, ;| LGHSGGLDTE,,,GNELPRLV,

B OsCesA8 P-CR selenomethionine crystals
3 out of 4 methionines detected — unoxidized, oxidized, and SeMet
Protein sequence coverage: 96%

1 SNAAMLTFDA, | LAETSEFARK, WVPFVKKYNI, EPRAPEWYFS, QKIDYLKDKV
51HPSFVKDRRAGIMKREYEEFKVHRINGLV/—\I(AQMKVPEEGWINIleDGTPW'PGNNT
L0.RDHPGMIQVF,  LGHSGGLDTE , GNELPRLV,
Supplemental Figure S3. Sequence Coverage for Mass Spectrometry Data of
OsCesA8 P-CR Crystals.
OsCesA8 P-CR crystals washed in reservoir solution were run on SDS-PAGE and the
single bands produced were submitted for mass spectrometry proteomic analysis.
Matching peptide fragments are shown in red, undetected residues are shown in black.
(A) OsCesA8 P-CR crystals showed excellent coverage over the entire OsCesA8 P-CR
sequence. 3 of 4 methionines were oxidized (blue). (B) OsCesA8 P-CR
selenomethionine crystals also showed excellent coverage over the entire OsCesAS8 P-
CR sequence but still could not detect the 4™ methionine present in the RAMK peptide
fragment. In this case the same 3 of 4 methionines as in A were shown to be a mixture
of oxidized methionine, unoxidized methionine and selenomethionine substituted
(green).



Supplemental Figure S4. Electrostatic Interactions Between Coiled-Coil a-Helices
(HX1 and HX2).

Several weak hydrogen bonds between helices are found on the solvent face of the P-
CR, defined as the opposite side as the interactions between loop region and the coiled-
coil hydrophobic core. (A) Near the N- and C- termini of the coiled-coil Gluai1 bridges
Lysa1s and Gluaos on HX1, which then form interactions between the helices with Gluasg
and Argass, respectively. (B) At the opposite end, closer to the loop region, the hydroxyls
of Tyrazz and Aspas2 bridge with Lysazz in a three center interaction.
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Supplemental Figure S5. The P-CR SAXS Molecular Envelope Fit into the P-CR
Crystal Lattice.

The SAXS envelope (blue envelope) packs neatly into the crystal cell lattice when
overlaid on either of the independent molecules in the crystal cell. (A) Fit over molecule
A shown with molecule B (blue Ca trace) and molecules related by crystallographic
symmetry (pink). (B) Fit over molecule B obtained by applying the NCS symmetry,
shown with molecule A (cyan) and molecules related by crystallographic symmetry
(pink). Full symmetry expansion of the SAXS envelope in the crystal lattice showed that
there are no significant overlaps between these molecular volumes within the resolution
of the SAXS data.



Supplemental Figure S6. Alternative Fit of the P-CR into CesA8 CatD Molecular
Envelope.

Docking trials in which the P-CR volume (blue surface) is placed so as to fill the smaller
domain in the CesA8 CatD volume (grey surface), previously assigned to the CSR (Olek
et al., 2014). This placement results in the P-CR protruding far into the central region
occupied by the catalytic core (orange ribbon, showing a representative pose with the
model based on the chain trace of BcsA).



Supplemental Figure S7. The Noncrystallographic Dimer of the P-CR Structure.

The asymmetric unit of the F23 shows two identical P-CR monomers (green and purple,
respectively) interacting across a two-fold symmetrical contact between coiled-coil helix
HX1 for each monomer. The LP region and upper portions of the coiled-coil helices,
distal to the N and C terminus of each monomer, extend beyond the N-terminal junction
of the other P-CR monomer with the 15! signature sequence containing the 15t catalytic
Asp residue. In the context of the full-length protein this would cause extensive clashes
with the catalytic core, and the structural differences between the CesAs and BcsA
catalytic cores required to accommodate this dimer appear unlikely given the high
sequence conservation of the catalytic core.
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Supplemental Figure S8. Constructing a P-CR Trimer from SAXS and Crystallographic
Data.

(A) The P-CR and subsequent best fit CesA8 CatD SAXS molecular envelopes (this
work, Olek et al., 2014) can be aligned to a three-fold axis to approximate the overall
SAXS envelope of the AtCesAl catalytic domain trimer (Vandavasi et al., 2016). In this
configuration the contacts are mediated by the P-CR. (B) Using the best fit alignment of
the crystallographic structure of the P-CR to the SAXS generated model, the trimeric
contacts overlay those around the three-fold in the crystal. Argss4 and Argass participate
in an unusual stacked interaction, stabilized by a phosphate ion (insert). (C) Taking the
best model of the P-CR and CatD based on our combined SAXS and crystallographic
evidence and superimposing this on the BcsA catalytic core (Morgan et al., 2013) gave
the model first shown in Figure 5D. Only the catalytic core (blue) and P-CR (green) of
CesAS8 are shown here. Adding the trimeric P-CR interaction to this model (three green
P-CR domains) would require the other two P-CRs to protrude into the membrane,
indicating this trimeric model is unlikely to be a biologically relevant structure.
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