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Supplementary Materials

Supplementary Table S1: X-ray crystallographic data collection and refinement statistics

trBcl-2L2:trBak BH3

hsBcl-xi.:trBak BH3

Data collection

Space group

Cell dimensions
a,b, ¢ (A)

a, B, v (%)
Wavelength (A)
Resolution (A)

P1

34.30, 40.86, 56.72
97.390.09 101.09

0.9537
39.83-1.40 (1.40-1.42)

P2,

39.20, 63.86, 69.87
90.00 94.58 90.00

0.9537
37.07-1.90 (1.90-1.95)

Rsym OF Rinerge 0.076 (1.16) 0.125 (1.74)
I/cl 6.7 (0.6) 6.4 (0.7)
Completeness (%) 95.1 (84.0) 98.2 (97.5)
CCip 0.99 (0.358) 0.99 (0.351)
Redundancy 3.6 (3.5) 5.5(5.6)
Refinement
No. reflections 56404 26735
Rwork / Rfree 0186/213 0199/236
Clashscore 1.25 1.3
No. atoms
Protein 2867 2843
Ligand/Water 324 133
B-factors
Protein 20.97 42.57
Ligand/ion 37.94 67.62
Water 32.05 45.05
R.m.s. deviations
Bond lengths (A) 0.005 0.008
Bond angles (°) 0.88 0.91
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Supplementary Figure S1: Expression and analysis of trBcl-2-like protein primary structures.
(A) RT-PCR on RNA extracted from whole Trichoplax animals. 7rBcl2like gene expression was
detected using specific exon internal primers. DNA (negative control) as well as genomic DNA
were used as negative controls. L1 primers amplifying plasmid DNA encoding trbc/2]1 ORF was
used as a positive PCR control. (B) ClustalW alignments of trBcl-2-like proteins with characterized
Bcl-2 homologs from multiple species. Sequences corresponding to the BH and TM motifs were

highlighted with colored boxes.



Supplementary Figure S2
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Supplementary Figure S2: Analysis of trBcl-2like protein localization.

(A) Western-blot analysis of trBcl-2like protein expression in yeast mitochondria. Whole cell
extracts (from ~200,000 cells) or isolated mitochondria (50ug protein) were loaded onto SDS-
PAGE, blotted, and analysed using anti-Flag (mouse monoclonal, Sigma) anti-yeast porin (mouse
monoclonal, Thermofisher) antibodies. (B) Mitochondria isolated from strains co-expressing WT-
Bax or BaxP168A and the different trBcl-2like proteins were suspended (1 mg/ml) in 0.6M
mannitol, 2mM EGTA, 10mM tris/maleate, pH 7.0, and supplemented with 0.1 ml of 1M Na>CO3
(pH 10.0) or 1% Triton X100, and samples were incubated for 10 minutes on ice. They were
centrifuged (10 minutes, 27,000 g), and pellets were analysed by western-blotting for the presence
of trBcl-2-like proteins. (C) Representative confocal images showing the intracellular localization
of EGFPtrBax-expressing BMK DKO cells. TrBax was rapidly translocated to the mitochondria
where it led to rapid cell shrinkage and blebbing. Scale bar: 10 um. (D) Schematic representation
of the primary structures of WT- trBax and associated mutants. The positions of conserved BH1-
BH4 motifs and of the C-terminal transmembrane motif (TM) as well as the locations of the
predicted alpha helices are indicated with colored boxes and brown cylinders, respectively. The
mucin like site is indicated in the N-terminal region. (E) Representative confocal images showing
the subcellular localization of EGFP-tagged WT-trBax and associated mutants as well as human
(hs) Bax. Mitochondria were labeled using anti-Tom20 antibody. Merged channels between EGFP
and Tom20 were presented on the right. Scale bar: 20 um. (F) Representative confocal images
showing the subcellular localization of HA-tagged trBcl-2-like ATM mutants. Mitochondria were
labeled using anti-Tom20 antibody. HA fusion proteins were detected using anti-HA antibody.
Merged channels between HA and Tom20 were presented on the right. Scale bar: 20 um.



Supplementary Figure S3
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Supplementary Figure S3: Control of MOMP by TrBcl-2-like proteins.

(A) Representative fluorescence microscopy images of the effect of trBcl-2-like protein expression
on Caspase 3 activation in HeLa cells. Cells were transfected with ER-EGFP expressing vector
alone or in combination with trBcl-2-like proteins and stained with an anti-activated Caspase 3
antibody and counterstained with the nuclear dye H33342. ER-EGFP and the zebrafish ortholog of
Bax (zBax) were used as negative and positive controls, respectively. Scale bar: 100 um. (B)
Immunoblot showing the content of endogenous Bax and Bak proteins in BMK WT versus BMK
bax -/-, bak-/- double knock-out cells. FiFo ATPase was used as a loading control. (C) Western blot
(100 ng total proteins) of protein extracts obtained from detached cells (det) and adherent cells
(adh) expressing Flag-tagged trBax or transfected with empty vector (-). TrBax was highly enriched
in the detached cells where it was detected as a multiprotein complex (black arrowhead) resistant
to Laemmli treatment at 37°C, but became monomeric (red arrowhead) once the temperature was

raised to 95°C for 5 min. (D) Representative confocal images showing the subcellular distribution



of cytochrome ¢ in EGFP-, EGFP-trBax- and EGFP-trBak-expressing BMK DKO cells. In control
EGFP-trBak cells, cytochrome ¢ has a mitochondrial localization and becomes cytosolic following
trBax induced MOMP. Scale bar: 20 um (E) Immunoblot showing the results of cytochrome ¢
release assay performed in BMK DKO cells. Cells transfected with empty vector or vector
expressing trBax or trBak were subjected to Digitonin treatment (25 pg/mL) for 5 min. Cells were
then separated by centrifugation into a pellet (P) fraction containing mitochondrial membranes, and
a supernatant (S) containing soluble proteins. The two fractions were immunostained with anti-
cytochrome c and anti-Fi1Fo ATPase antibodies. (F) Histogram showing the effect of expression of
WT-trBax and associated mutants on Caspase 3 activation in BMK DKO cells. Deletion of the TM
motif significantly impairs the pro-apoptotic activity of trBax (mean + SD; three independent

experiments, one-way ANOV A statistical analysis, n.s.: not significant).



Supplementary Figure S4
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Supplementary Figure S4: FRET-based interaction assay of trBcl-2 proteins.

(A) Representative confocal images demonstrating the changes in EGFP (donor) fluorescence
following Alexafluor 568 (acceptor) photobleaching. BMK cells expressing different combinations
of EGFP-tagged trBax and Bak and Flag tagged trBcl-2L1 and trBcl-2L2 were fixed and

immunostained with anti-Flag primary and anti-mouse IgG secondary antibodies linked with the



Alexa568 fluorophore. Subtractions of EGFP fluorescence before and after photobleaching are
shown in the right-hand column. NeonGreen-Flag-Nrh protein was used as positive control. Scale
bar: 10 um. (B) Scatter plot graph showing the results from FRET-based interaction analyses
between an EGFP donor and an Alexa568 acceptor. Interactions between trBcl-2-like proteins were
estimated by measuring the dequenching of EGFP emission induced by Alexa568 photobleaching
(mean £ SD; three independent experiments, one-way ANOVA statistical analysis). (C)
Immunoblot analysis of co-immunoprecipitation between Flag-tagged trBcl-2L1, trBcl-2L2 and
EGFP-tagged trBax and trBak proteins. TrBcl-2LL1 and —L2 proteins interact with trBax and trBak.
Q-VD-OPh (10 uM) was used to prevent caspase activation and subsequent cell detachment. (D)
Immunoblot analysis of co-immunoprecipitation between Flag-tagged trBcl-2L1, trBcl-2L2 and
EGFP-tagged trBax in absence or presence of trBak protein. The co-expression of trBak decreases
the binding of trBax to the anti-apoptotic trBcl-2L1 and —L2 proteins. Z-VAD-FMK (10 uM) was

used to prevent caspase activation and subsequent cell detachment.
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Supplementary Figure SS5: Expression and interaction of human Bcl-2 homologs with trBax.

(A) Immunoblot analysis of co-immunoprecipitation between Flag-tagged human Bcl-2 homologs

and EGFP-tagged full-length trBax protein. TrBax binds more efficiently to hsMcl-1 compared to

hsBcl-2 or hsBcl-x1.. Asterisks denote the bands corresponding to the predicted molecular weights

of human Bcl-2 proteins. (B) Immunoblot analysis of the expression of Flag-tagged human Bcl-2

homologs in BMK DKO cells. Vinculin was used as loading control. Asterisks denote the bands

corresponding to the predicted molecular weights of human Bcl-2 proteins.
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Supplementary Figure S6: Competition isothermal titration calorimetry of trBax BH3 and
trBak BH3 with human anti-apoptotic Bcl-2 proteins.

Human anti-apoptotic Bcl-2 proteins bound to peptides spanning the trBax BH3 motif are titrated
with trBak BH3 peptide. Human anti-apoptotic Bcl-2 proteins are titrated with trBax BH3 prior to
a second titration of the saturated human Bcl-2:trBax BH3 complex with trBak BH3. Apparent
affinity constants were determined by ITC using a competitive binding model, and apparent affinity

or Kapp values (in nM) are the means of 3 experiments + SD. NB: not bound.



Supplementary Materials and Methods

Co-immunoprecipitation

Immunoprecipitation experiments were performed on HeLa cells. Cells at 80-90% confluence in
10 cm plates were transfected with 2,5 pg pEGFP-C1-trBax or pEGFP-C1-hsBax in combination
with pCS2+ empty vector (7,5ug), pCS2+Flag-trBcl-2L1 (5pg), -L2 (5ug), hsBel-2 (5ug), hsBcel-
xL(5ng), hsBel-w (5pg), hsMcl-1 or Nrh, hsBfl-1. The total quantity of transfected DNA per
condition was 10ug and was ensured by adding the required quantity of pCS2+ empty vector. DNA
transfection was performed using X-tremeGENE™ HP DNA Transfection Reagent (Roche)
according to the manufacturer’s protocol. Twenty-four hours later, cells were lysed in TNE buffer
(10 mM Tris-HCI, 200 mM NaCl, 1 mM EDTA [pH 7.4], 0,2% NP-40, containing protease
inhibitors). Extracts were incubated overnight at 4°C with 20 pL of Anti Flag M2 magnetic beads
(Sigma Aldrich). Pellets containing immunoprecipitated fractions were washed three times in TNE

buffer and analyzed by immunoblotting.

Zebrafish experiments

Zebrafish (crosses between AB and TU strains) were raised and maintained at 28.5°C according to
standard procedures (54). Embryos were collected after fertilization and injected at the one-cell
stage with in vitro transcribed mRNA encoding trBcl-2L1 to -21L4 proteins (100 pg total mRNA/
embryo) using mMMESSAGE mMACHINE SP6 Transcription Kit (Thermo Fischer). Embryo death

was monitored at regular intervals for 6 h post-fertilization.

Yeast experiments

The four Trichoplax ¢cDNAs encoding proteins harboring a Flag tag at their N-termini end were
cloned using the BamHI/Xhol sites of the pYES2 plasmid downstream of the inducible promoter
GAL1/10.

The diploid yeast strain W303 (mat a/mat o, adel/adel, his3/his3, leu2/leu2, trpl/trpl,
ura3/ura3) was used in all experiments. Cells were co-transformed with pYES2-TrBcl-2-like
plasmids and pYES3-Bax plasmids. Two Bax variants were used: BaxWT coding the full-length
untagged human protein, and BaxP168A carrying the P168A substitution that converts Bax into a
constitutively membrane-inserted and active protein (30, 55).

Transformants were selected on YNB plates supplemented with glucose and without uracil
and tryptophan. For Bax and trBcl-2like protein expression, cells were grown aerobically at 28°C

in YNB liquid medium (Yeast Nitrogen Base, 0.17%, potassium phosphate 0.1%, ammonium



sulfate 0.5%, Drop-Mix 0.2%, auxotrophic requirements 0.01%) supplemented with 2% DL-lactate
as a carbon source. After reaching a cell density of 10° cells/mL, 0.8% galactose was added to
induce the expression of Bax and trBcl-2-like proteins. The expression was induced overnight (16
hours). Mitochondria isolation, western-blot analyses on whole cell extracts and isolated

mitochondria were performed as described previously (56).

Supplementary Table S2: Sequence of oligonucleotide primers used for this study

cDNA cloning &

Vectors/ Constru Pri
rimers
Purpose cts
BelaLl 5’ ATGTCTCCTGAACGCGAAAAAATGG
rBet- 5"TCACCATCTTTCCCACACTGCAAGCG
*ATGACATCTTCCTTCGATGAGGCAT
pJET1.2/blunt trBel-21.2 > ATGACATCTTCCTTCGATGAGGCATC

S’TTATCTATTAAACAGAAAGTATGCACAAGTACC

5S’ATGGCCGATTTCACGTATGTACTGA

Exonl/ Gene
expression

Sequencing trBel-2L3 (trBax) I GCTACTGTTATATCGTTGCCATGTG
wBel2LA (Bl | SATGICTAGCACTATTACAATAGCTGAATCGC
STTATTCTCTAAAATAGCCTGAAAGCCATAGG
Bl oLl 5 TCCGTAATGGCTGCAACTGG
5’ CTCACGTACTCATCCCAGCC
PCR producs Belala 5’ GCTTACCCAACGTTTGTGGG

S’TGTTCGCTTCGATCCAGGTAG

trBcl-2L3 (trBax)

5’CCACCACTACTCAGTCATGTCC

S’TGTTGGTGACGTCGGTTCAA

trBcl-214 (trBak)

5S’CTATCGGCAAATCCGGCTCA

5S’TGCGCTAAATGGCGTCCTAT

HA-trBcl-2L1ATM

5’ATATGGATCCATGTACCCATACGATGTTCCAGATTACGCTATGTCTC
CTGAACGCGAAAAAATGG

S’ATATCTCGAGTCATTTTTTTGCATCTTCTTGTAC

5’ATATGGATCCATGTACCCATACGATGTTCCAGATTACGCTATGACAT

C1/subcellular
localization & cell
death assay

pCS2+/ HA-trBcl-2L2ATM | CTTCCTTCGATGAGGCATC
Subcellular S’ATATCTCGAGTCAAGACTTTTCATTCTCATTTTTC
localization 5’ATATGGATCCATGTACCCATACGATGTTCCAGATTACGCTATGTCTA
HA-trBakATM GCACTATTACAATAGC
5S’ATATCTCGAGTCACCCAGGCGAAGCAAGTCCTTCGTA
3xFlag-trBax 5S’ATATGAATTCGCCGATTTCACGTATGTACTGA
5S’ATATCTCGAGTTAGCTACTGTTATATCG
EGFP-trBax-opt- 5S’ATATAGATCTATGGCTGACTTCACATATGTG
WT 5S’ATATGAATTCCTAGCTGCTGTTGTAGCGCTGC
EGFP-trBax-opt- 5> GTGTAGATCTAAGTCCGTGACTTCCACACCAACGA
Aol 5S’ATATGAATTCCTAGCTGCTGTTGTAGCGCTGC
EGFP-trBax-opt-A9 5S’ATATAGATCTATGGCTGACTTCACATATGTG
PEGFP- 5S’ATATGAATTCCTAGCTGCTGTTGTAGCGCTGC

EGFP-trBax-opt-
A1A9

5’GTGTAGATCTAAGTCCGTGACTTCCACACCAACGA

5S’ATATGAATTCCTAGCTGCTGTTGTAGCGCTGC

EGFP-trBax-opt-
P212A

5S’TATATACAGCAACCGGACTGGAAGAACAAAT

S’ATTTGTTCTTCCAGTCCGGTTGCTGTATATA

EGFP-trBax BH3

5’ATATAGATCTATCGAGCCAACGTCACCAAC

5S’ATATGAATTCTCAATTGAGATGGGGATCGCTGTC

EGFP-trBak BH3

5’ATATAGATCTCCATCATCTCCTACATCTGAAA

5S’ATATGAATTCTCATTCATTTTGGAAACGGACACTA
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