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Supplementary Information
Supplementary Figures

Figure $1

(A) Superposition of the NH / Ha regions of the NOESY (cyan) and TOCSY (magenta) spectra
recorded on the LJ3a sample. The superimposition of the two spectra makes it possible to
identify each amino acid by the TOCSY experiment and the sequential succession of these
residues by the NOESY experiment. Sequential assignment is indicated by horizontal and
vertical lines. The resonances are doubled for the positions P3 (Val 3) and P1 (Asp 1), then
two sets of data can be identified, labeled in thin and in bold lettering and corresponding to two
different isomers. (B) Table of chemical shifts >N and 'H of the skeleton and side chains of
the different residues of LJ3a. It is found that the chemical shift values are similar for the

protons of the side chains and different for the >N, HN and Ha.

Figure S2

(A) Superposition of the NH / Ha regions of the NOESY (cyan) and TOCSY (magenta) spectra
recorded on the LJ3b sample. The superimposition of the two spectra makes it possible to
identify each amino acid by the TOCSY experiment and the sequential succession of these
residues by the NOESY experiment. Sequential assignment is indicated by horizontal and
vertical lines. The resonances are doubled for the positions P3 (Val 3) and P1 (Asp 1), then
two sets of data can be identified, labeled in thin and in bold lettering and corresponding to two
different isomers. (B) Table of chemical shifts >N and 'H of the skeleton and side chains of
the different residues of LJ3b. It is found that the chemical shift values are similar for the

protons of the side chains and different for the "N, HN and Ha.

Figure S3

Effect of LJ3a on reversine-induced Mdm-2 cleavage. A. Proliferating human neural progenitor
cells (H9 hESC-derived NPCs) were treated for 24h with 1uM reversine in the presence of the
indicated concentrations of LJ3a. Then, cell extracts from triplicate wells were pooled and
subjected to WB to detect full-length (FL) and cleaved (CL) forms of Mdm-2, as well as Casp2
and Casp3. A representative experiment is shown. B. Quantification of Mdm-2 cleavage
inhibition. Mdm-2 Cl bands were quantified by densitometry analysis relatively to GADPH using
panels in A and two independent repeats of this experiment. The histogram represents the
means % inhibition (+SD) of Mdm-2 cleavage. * P < 0.05; ** P < 0.01; *** P < 0.001 (one-way

Anova; n = 3).
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Figure S4

Absence of Casp3 activation in HEK 293 cells transfected to overexpress SREBP2, S1P,
PIDD1, RAIDD, and Casp2. A. HEK293 cells were prepared (5X10° per well) in 6-well plates.
The next day, cells were transfected with the indicated plasmids (as in Figure 8). After 5h, cells
were incubated in DMEM/F12 medium supplemented with DMSO (Veh.), LJ3a, or A2ME-
TRP601 (10 pM) for 16h. Then, whole cell extracts (WCL) were prepared subjected to WB
analysis to detect activated Casp3 using an antibody directed against cleaved Casp3 (Cell
signaling #9661, diluted 1:1000). B. HEK293 cells were plated as in A. The next day, cells
were transfected with the indicated plasmids. After 16 hrs, whole cell extracts (WCL) were
prepared and Pro-Casp3 as well as Cleaved (Cl.) Casp3 were detected by WB using an
antibody solution that includes two Casp3 antibodies (anti-proCasp3, Cell signaling # 9662)
and (anti-cleaved Casp3, Cell signaling #9664), at 1:1000 ratio. Upper panel: HSP90 detection.
Central panel: pro-Casp3/Cl.Casp3 detection, membrane exposed for 15 seconds. Lower
panel: pro-Casp3/Cl.Casp3 detection, membrane exposed for 10 minutes. Optic density
quantification (Image J; NIH, US) of WB bands for Pro-Casp3 and HSP90 showed no
significant differences in the pro-Casp3/HSP90 ratio between empty vector and PIDDosome-

transfected conditions.

Supplementary Tables

Suppl. Table 1

Comparison of the distances measured between protons on each 3D theoretical model of the
1R2R, 1S2R, 1R2S and 1S2S isomers and the volumes and distances derived from the
NOESY experiment at 400 ms between these same protons. This comparison made it possible
to identify the 2R or 2S isomer present in each sample and to conclude that LJ3a contains
isomer 1(R,S)2R and that LJ3b contains isomer 1(R,S)2S. (*) indicates that two signals are

superimposed.

Suppl. Table 2

Comparison of the distances measured between protons on each 3D theoretical model of the
1R2R, 1S2R, 1R2S and 1S2S isomers and the volumes and distances derived from the
NOESY experiment at 100 ms between these same protons. This comparison made it possible
to identify the 2R or 2S isomer present in each sample and to conclude that LJ3a contains
isomer 1(R,S)2R and that LJ3b contains isomer 1(R,S)2S. (&) indicates that no signal is

detectable.
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Suppl. Table 1

Comparison of the Measured distances on the model structures with the measured
volumes and derived distances from the 400 ms NOESY spectra.

Measured distance oncthe model Measured volumes and derived
structures (A) distances on 400 ms NOESY spectra Result

Protons 1R2R | 1S2R | 1R2S | 152S LJ3al LJ3az2 LJ3bl LJ3b2

H21 H30 | 4.39| 4.28 | 1.80]| 2.62 552?12 i 822?23 692?33 LJI3b=1(R,S)2S
H21 H31 | 5.21 | 5.14 | 3.27 | 3.70 293?32 352?;? 1052?32 972?32 LJI3b=1(R,S)2S
122 | 135 | 5.51| 5.61| 6.0 »6.0 | 19131 | ALESL|TSZOUTE |TIZ0NT [ e o
30 | 146 | 4.69 | 4.87 | 4.00 | 4.0 | LL0BI8 | TI0ETE | SEL20[TSEIZ0 [T e T
431 | mas | 448 | 439 | 2.58 | 2.63 | 214230 | 214238 | BO0000 [TBO0000 [ o e ey
w32 | 37| 4.21 | 4.07 | 4.39 | 4.23 | SP0024 | 656653 | 3ACUEE | GT0SZ | Lo
H33 H36 | 3.76 | 3.92 | 2.52 | 3.16 552?32 802??? 80%?;? 1012?22 LJI3b=1(R,S)2S
34 | 37| >6.0 | 5.69 | 5.55 | 4.30 | 299903 | 231267 [ TI3630 [ T0086Z | e o
137 | 16 | 4.68 | 2,36 | 26.0| 5.96| PO112| SOLOITESIER | 6TTS2 [T e
H37 H47 | 4.79 | 2.67 | 5.91 | 4.94 311?22 292?32 l3é?§g 192%2§ LJ3a=1(R,S)2R

* indicates two superimposed signals
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Suppl Table 2

Comparison of the Measured distances on the model structures with

volumes and derived distances from the 100 ms NOESY spectra

the measured

Measured distance on the model

Measured volumes and derived

structures (A) distances from the 100 ms NOESY Result
spectra

Protons 1R2R | 1S2R | 1R2S | 152S LJ3al LJ3az2 LJ3bl LJ3b2

H21 H30 | 4.39]4.28|1.80|2.62 l72§;8 %] logégg logégg LJI3b=1(R,S)2S
H21 H31 | 5.21|5.14|3.27|3.70 8%?;2 52?3? 132?33 122?;8 LJI3b=1(R,S)2S
w22 | 135 | 5.51 | 5.61 | ~6.0 | 60| 21008 | 2186 | 22253 | 22203 [T L
H30 H46 | 4.89 | 4.87|4.00 | 4.08 %] %] lZ??f 11?3? LJI3b=1(R,S)2S
431 | ma6 | 4.8 | 4.95 | 2.58 | 2,63 | 20726| 30726 | LL6Z36 | TIEZ36IT Loy o
H32 H37 | 4.21 | 4.07|4.39|4.23 73?;2 82?23 32?3; 2@%?3 LJ3a=1(R,S)2R
H33 H36 | 3.76|3.92|2.52|3.16 8§?§2 logégg 92?82 1292?2 LJI3b=1(R,S)2S
H34 H37 | >6.0 | 5.69 | 5.55|4.30 22?33 32%2; %] 22%?2 LJ3a=1(R,S)2S
H37 H46 | 4.68 | 2.36 | >6.0 | 5.96 %) %) %) %)

H37 H47 | 4.79 | 2.67 | 5.91 | 4.94 32?%; 42?2; %] %] LJ3a=1(R,S)2R

9 no detectable signal
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Supplementary methods

Full assignment of the isomers in LJ3a and LJ3b using '"H NMR

To determine which sample contained the 2R and which one contains the 2S, we performed
the full assignment of the isomers using 'H NMR experiments (1D 'H, 2D TOCSY, 2D NOESY,
2D COSY) (Suppl. Fig. S1, S2). We observed that chemical shifts of the protons involved in
the racemization were different on the spectra of the two samples LJ3a and LJ3b. For example,
H36/H4* was observable for one given isomer as a single correlation peak, while for the other
isomer of the same sample, two correlation peaks, H36/H41 and H36/H42, were observed. In
contrast, the chemical shifts of the side chains protons of the different isomers were similar in
the two batches LJ3a and LJ3b and were therefore not sensitive to changes in the electronic
environment of the protons attached to the carbons with the absolute configuration R or S
(Figure S1B, S2B). The most important chemical shift modifications concerned the nuclei N
(N6), NH (H36) and Ha (H37) of the racemic residue D1 in the two samples LJ3a and LJ3b
confirming the racemization of the position P1. To identify which of the isomers (1R, 2R), (1S,
2R) on the one side and (1R, 2S), (1S, 2S) on the other side, could correspond to the recorded
spectra, we built a theoretical model of each of these isomers. Then we measured on these
theoretical models the characteristic inter-proton distances that discriminate the two isomers
in position P2 (Suppl. Table 1, Suppl. Table 2). In a second step, we measured on the NOESY
spectra, recorded at two different mixing times to account for spin diffusion artifacts, the
volumes of the signals corresponding to the distances between protons measured previously
on the theoretical models. The experimental distances were then determined from these
volumes. Finally, knowing that the volume of the NOE between two nuclei across space
depends inversely on the distance separating these two nuclei, we compared the volume of
the peaks measured on the NOESY spectra, and the derived distances, to the distance

determined on the theoretical models to determine which had the best match between
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experimental volume and theoretical distance. Ten distances were measured on the theoretical
models of the two isomers (1R, 2R), (1S, 2R) and (1R, 2S), (1S, 2S) and compared to the
distances deduced from the NOE volumes. Of these 10 distances, 9 show that sample LJ3a
contains the two isomers (1R, 2R) and (1S, 2R) and that sample LJ3b contains the two isomers

(1R, 2S) and (1S, 2S).

Non-caspase enzyme assays

The human pro-kallikrein-1 (pro-hK1) was activated in a buffer containing: Tris-HCI 50 mM,
CaCl2 10 mM, NaCl 150 mM, Brij-35 0,05% pH 7,5. Human pro-kallikrein-6 and -8 (pro-hK6
and 8 were activated using Lysyl-endopeptidase (Wako-BioProducts®) at a 1/500 weight ratio,
in a buffer containing 50 mM Tris and 0,05% Brij-35 (pH 8). Kinetics using non-caspase

enzymes for selectivity studies were done according to the following conditions.

Enzymes Substrates Buffers
. z-RR-AMC 20 pM Acétate de sodium 0,1 M ; EDTA 1mM ;

Cathepsine B (0.2nM) |« "~ 169 8 uM) DTT 2mM ; Brij-35 0,01 % ; pH 5,5
Cathepsine L (1.2 nM) RLR-AMC 25 uM Acétate de sodium 0,1 M ; EDTA 1mM ;

P ) (Km = 13,8 uM) DTT 2mM ; Brij-35 0,01 % ; pH 5,5
Cathepsine D (0.1 nM) Mca-Gly-Lys-Pro-lle-Leu-Phe-Phe- Citrate de Sodium 0,1 M ; EDTA2 mM ;

p ) Arg-Leu-Lys(Dnp)-D-Arg-NH, 10 uM Brij-350,01% ; pH 4
hK1 (4 nM) Boc-VPR-AMC 100uM Tris 50mM; Citrate 1M; Brij-35 0.05%; pH7
hK6 (2 nM) Boc-QAR-AMC 100 uM Tris 50mM; Citrate 1M; Brij-35 0.05%; pH7
hK8 (1 nM) Boc-VPR-AMC 100uM Tris 50mM; Citrate 1M; Brij-35 0.05%; pH7
Thrombine (10 mU/mL) | Boc-VPR-AMC 100uM Tris 50mM; Citrate 1M; Brij-35 0.05%; pH7
Plasmine (4 nM) Boc-QAR-AMC 100uM Tris 50mM; Citrate 1M; Brij-35 0.05%; pH7
Trypsine (0.1 nM) Boc-QAR-AMC 100uM Tris 50mM; Citrate 1M; Brij-35 0.05%; pH7
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SUPPLEMENTARY DISCUSSION

The hydrophobic S5 site of Casp3 (hydrophobic cleft formed by two aromatic residues
in the loop 4 region, Phe250 and Phe252) is similar to the S5 site in Casp2, whereas polar
residues are found in equivalent positions of Casp7, suggesting that these caspases differ in
their substrate selectivity at P5. Accordingly, hydrophobic P5 residues were shown to be less
favorable substrates of Caspase-7 [Suppl Ref 13]. In addition, kinetics with LDESD, and
LDEVD substrates showed that, Caspase-7 exhibits no preference for P5 residue in agreement
with the absence of P5 interactions in the caspase-7/LDESD crystal structure (Fu et al.
Apoptosis 2008) [Suppl Ref 14].

The S2 subsites of Casp7 and Casp3 are formed by identical aromatic residues
(Tyr230, Trp232 and Phe282 in Casp7). Although structural models indicates that Casp7 S2
subsite can be enlarged or reduced by rotating x angles of Tyr230, Trp232 and Phe282 to
possibly accommodate larger residues [Suppl Ref 15], kinetic data have shown that Casp7
has poor cleavage efficacy of LDXXD pentapeptides containing a Proline in position P2 [Suppl
Ref 16].

Taken together these structural and kinetic previous reports suggest that LJ2a and

LJ3a may have a limited impact on Casp?.
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