






Fig. S1. ADR1-L2 positively regulates lsd1 runaway cell death in Ws and Col-0. (A and C) Four-week-old plants were sprayed with 300 μM BTH, and pictures of
the plants were taken 5 dpa. Untreated control plants of the same genotype are shown on the left. (B and D) Representative leaves of the plants shown in A
and C, respectively, were stained with trypan blue to visualize the cell death at 5 dpa. All of the genotypes in A and B are in the Ws ecotype, whereas the
genotypes in C and D are in the Col-0 accession.
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Fig. S2. ADR1-L2 is part of a small clade of coiled-coil nucleotide-binding leucine-rich repeat (CCR-NB-LRR) proteins. (A) Alignment of the Col-0 ADR1 family deduced
protein sequences. Sequenceswere alignedusingClustalW (http://www.ebi.ac.uk/Tools/clustalw/), and the alignmentwas editedwith Jalview (http://www.jalview.org/
index.html). Amino acids shaded in dark gray are invariant, whereas residues shaded in light gray are conserved in >60% of the sequences. The red boxes represent
previously reported conserved motifs on the NB domains (22). (B) Mutations of ADR1-L2, ADR1, and ADR1-L1 genes. The translated parts of exons (boxes), as well as
intron sequences (lines), are depicted. For each T-DNAmutant used in this study, the insertion site and the orientation of the T-DNA are indicated. The corresponding
lineswere identified in the SALKor SAIL T-DNA collections and are in the Col-0 background: adr1-L2-4, SALK_126422;ADR1-L2-6, SALK_150245; adr1-1, SAIL_842_B05;
and adr1-L1-1, SAIL_302_C06. The T-DNA insertions are not drawn to scale. phx21-2 is the original EMS allele isolated in theWs background (23), which carries a point
mutation at the position 2,817 (G > A) that results in a premature stop codon. The numbers on top represent the position of the insertion or the mutation.
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Fig. S3. ADR1 proteins function downstream of RIN4 cleavage in RPS2-mediated effector-triggered immunity (ETI). (A) Ion leakage measurements following
inoculation with Pto DC3000 carrying EV, avrRpt2, or buffer only in Col-0 (Upper) or the triple adr1 mutant (Lower). Following infiltration, four leaf discs per
treatment were washed with H2O for 30 min and then transferred to fresh H2O where conductance was measured (μSiemens/cm) over time. Values are means ±
2 × SE (n = 5). The experiment is representative of three replicates. (B) Col-0 or triple adr1 plants were hand-infiltrated with Pto DC3000(avrRpt2) (+) or 10 mM
MgCl2 (−).The cysteine protease type II effector AvrRpt2 targets and cleaves RIN4, leading to RPS2-mediated ETI (24, 25). Samples were collected at 24 hpi, and
total protein extracts were subjected to anti-RIN4 Western blot to detect RIN4 cleavage.
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Fig. S4. ADR1 proteins are not required for RPM1-mediated effector-triggered immunity. (A) Pto DC3000(EV), or expressing avrRpm1, was hand-infiltrated
into leaves from 4-wk-old plants. Leaves were collected at the indicated time and HR cell death was stained with TB. Leaves infiltrated with Pto DC3000(EV) do
not show any cell death; thus the stain is specific for HR. (B) Ion leakage measurements following inoculation with Pto DC3000 carrying EV, avrRpm1, or buffer
only in Col-0 (Upper) or the triple adr1 mutant (Lower) were performed as in Fig. S3. Values are means ± 2 SE (n = 5). The experiment is representative of three
replicates. (C) Fourteen-day-old seedlings of the genotypes listed were dip-inoculated with Pto DC3000 expressing avrRpm1, and bacterial growth was assessed
at 0 and 3 dpi. Values are mean cfu/mg ± 2 × SE (n = 4). Letters indicate a significant difference following post-ANOVA Tukey’s test (α = 0.05).

Fig. S5. ADR1-L2 expression is up-regulated by flg22, elf18, and BTH. (A) Seven-day old seedlings were grown on MS plates and transferred to liquid media for
an additional week. A total of 1 μM flg22 or elf18 was added to fresh media, and proteins were sampled at 24 hpa. adr1-L2 ADR1-L2-HA 44.12 represents
a homozygous transgenic line of adr1-L2 expressing a native copy of a C-terminally HA-tagged ADR1-L2 allele. Anti-HA antibody was used to detect ADR1-L2
protein accumulation. Equal loading was verified by Coomassiee staining (Lower). (B) Four-week-old plants were sprayed with 300 μM BTH or mock-sprayed,
and proteins were sampled at 24 hpa. Anti-HA was used to detect ADR1-L2 protein accumulation. Equal loading was ensured by Coomassiee staining (Lower).
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Fig. S6. Early responses to flg22 and elf18 do not require the ADR1 proteins. (A) Oxidative burst in leaves of the indicated genotypes after addition of 100 nM
flg22 (Left) or elf18 (Right). Results are means ± 2 × SE (n = 8). (B) MAPK activation in seedlings of the indicated genotypes upon application of 1 μM of flg22 or
elf18 over time. The identity of each band is shown on the left. Equal loading was verified by Coomassie stain. (C) Callose deposits stained with aniline blue on
the cotyledons of seedlings treated with water (Top panels), 1 μM flg22 (Middle panels), or 2 μM elf18 (Bottom panels) for 24 h. Images are representative of 20
individuals.
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Fig. S7. ADR1-L2 is structurally similar to Apaf-1. (A) Homology model of the CCR-NB domain (residues 40–671) of ADR1-L2 (brown) based on the crystal
structure of ADP-bound Apaf-1 (26) (gray). (B) The location of the conserved functionally relevant G212, K213, and T214 of ADR1-L2 is illustrated in blue inside
the ADP-binding pocket. (C) Model of the structural reorganization caused by the substitution of G212A in ADR1-L2. G212 maps to the Apaf-1 G159 and forms
a polar contact (orange dashed line) to a neighboring residue in the polypeptide backbone. A mutated ADR1-L2G212A (green) forms an additional contact (dark
brown dashed line) with another neighboring residue, which is likely to result in a different secondary structure or in the elongation of the α-helix. (D) Model
of the structural reorganization caused by the substitution of K213 in ADR1-L2. K213 maps to the Apaf-1 K160, and in both cases the Lys residue is predicted to
coordinate ADP via two hydrogen bonds (dashed lines). A mutated ADR1-L2K213R (green) loses the coordination of ADP. (E) Model of the structural re-

Legend continued on following page
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organization caused by the substitution of GKT212/213/214AAA in ADR1-L2. (F) Schematic representation of ADR1-L2 showing the P-loop mutations described
in this study. The amino acid changes are shown in relation to their linear position. The CC domain is shown in green, the NB domain in red, and the C-terminal
LRR domain in blue. (G) Alignment of the P-loop domain from various plant, animal, and bacterial STAND proteins and ATPases for which mutations in this
motif result in loss of function. The consensus sequence is displayed on the bottom. Residues highlighted in red represent essential amino acids required for the
coordination of ATP/ADP and their mutations (substitutions are shown on the right) resulted in loss-of-function proteins [references are listed in parentheses in
the protein column (27–47)]. Green indicates that the mutation does not cause loss of function.
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