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Fig S1

Position Mutation

14508965 G-A
13828788 G-A
4002170C5GTA
9914031C5TA
13591422C5TA
11733672G5AT
17391851G5A
15849518 G5A
9926214 G5A
3626169 G5AC
15345067 G5A
19484935G5A
16523746 C5T
3951473C5G AT
17596170G5A
14494092 C5T
17356722 G5A
17141475C5T

Frequency Depth

1
1
1
1

0.97530864
0.97222222
0.94736842
0.93333333
0.92307692
0.92063492
0.89473684
0.88235294
0.84444444
0.84210526
0.83333333
0.82608696
0.82352941
0.80487805

Gene ID
10AT1G38460
12 AT2G32580
11AT4G06716
14 AT4G17820
81 AT3G33055
36 AT5G31804
22 AT2G41700
21AT2G37810
27 AT2G23320
63 AT2G08986
22 AT2G36600
21 AT2G47480
98 AT1G43755
20 AT4G06698
22 AT2G42230
25AT3G42350
19AT3G47120
91AT1G45223

Change
TE
3' splice jnct
TE
TE
TE
TE

Pro132Ser

Asp68Asp

Fig S1. Allele frequency from DNA sequencing of elmo1-/- x WT pooled
F2. The artMAP program produces a frequency table that maps the

location of single nucleotide mutations and their frequency. Only mutations

with a frequency of 80% and higher are shown. Position is on the

Arabidopsis thaliana Col0 version 10 genome. Mutation indicates the WT
allele changed to the indicated base. Change indicates the predicted effect

of the mutation if there is one. TE indicates predicted transposable

element.
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Fig S2
At2g32580
ATG TAG
EXON1 —————————  EXON2 EXON3 -
elmo1-2
T-DNA

elmol-1: ttgatgcgcaa
WT: ttgatgcgcag

Fig S2. Cartoon of At2g32580 identified by genomic sequencing.
Location of UTR (green), exons (mustard), introns (purple) and the
stop and start codon as indicated. Sequence shows the 3’ splice
junction of intron 2 with the WT allele G shown in blue and the
mutant A in red of the elmo1-1 allele. The position of the T-DNA
insertion in the 5’UTR is indicated for the elmo1-2 allele.
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Fig S3A

10 30 30 40 50 60 70
AT2G32580 —WAxETAA LKvGHAL LAl SM 1GFTL ALE-V---saT a s- Le[@ET[EBR T G
AT1G05070 - HTAALK IGIMALLGLSMAGY IL ALAAV---SA serleleglsT - ySavrfipk e A
AT4G04360 MTRROKKTAKVVTVVMGELC IVAY IA T IADS---LH P s-o p/LEs[ERD H
AT1G04460 - HTAALK IGHaLLcLsMAGY IL TEALAAV---SA selelge@sT - v[sav ek & A
AT4G30996 - RSGDCMRC|HV IFAVVSALVVC KFNKGFVGSTR-AN P PPPL olfarCEaANL
AT2G24290 - RSGNCMRCIHV IFSVVSALLVC kENKGFVGSARSTN P FPPPL olfarcEANL

80 90 1 L 120 130 140
AT2G32580 AKR.VN DT KHEKRvVPTG iTs s
AT1G05070 AKH vN[ED T KHKRADMG T/§s s
AT4G04360 RHEE-G S[BES DEWRADR L, aAn s
AT1G04460 AKH vN[ED T KHKRADMG T/§s s
AT4G30996 GsD LKQ EM HSRHMNVTEA RV A E aAT
AT2G24290 Lx[@en HSRHMNVTEHA RVA E AAT
1 160 180 190

AT2G32580 vEGK M K@Y KDEATK STWK SKSGTEVA
AT1G05070 AEQ K R REGSTKPNVKSKSNVQVA
AT4G04360 DEQRRLSYM KEGTVASDY I--------
AT1G04460 vEQ K R REGSTKPNVKSKSNVQVA
AT4G30996 rEBEA Lk ERE 1D S L o
AT2G24290 rBloa ok ErRE 1 F L EGE--c-coocoooooooo

Fig S3. Amino acid sequence alignment of
At2g32580 (ELMOI) and homologs. Exact sequence
overlap with At2g32580 is highlighted in blue where
darker shades have higher similarity. A) Sequence
alignment of Arabidopsis homologues. B) Alignment
of Angiosperm homologues with ELMO1
(At2g32580).
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Fig S3B

AT2G32580
Setaria_italica
Zea_mays
Brachypodium_dist
Oryza_sativa
Arachis_hypogaea
Cicer_arietinum
Glycine_soja
Abrus_precatorius
Eutrema_salsugine
Brassica_rapa
Arabis_nemorensis
Microthlaspi_errati
Brassica_oleracea
Solanum_lycopersit
Solanum_pennellii
Malus_domestica
Cannabis_Sativa
Quercus_suber
Quercus_Lobata
Populus_trichocarp
Abrus_precatorius
Arachis_ipaensis
Prosopis_alba
Medicago_truncatu
Cicer_arietinum
Vigna_unguiculata

Vigna_radiata
Cajanus_cajan
Glycine_max

AT2G32580
Setaria_italica
Zea_mays
Brachypodium_dist
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Arabis_nemorensis
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Solanum_pennellii
Malus_domestica
Cannabis_Sativa
Quercus_suber
Quercus_Lobata
Populus_trichocarp
Abrus_precatorius
Arachis_ipaensis
Prosopis_alba
Medicago_truncatu
Cicer_arietinum
ligna_unguiculata

Vigna_radiata
Cajanus_cajan
Glycine_max

124

131

131
125
131
124
124
124
119

LAUSMI
LG orﬂ
LGLGLAA

GLGL
SWGP LGILGLAA
NRRQRRAFMVLMWTVGFEL I
NRRQQRAFKLLMWIMGECLAC
SRRQQKVFKLFIWILGIFLVA
NRREQRAFKLFMWILGLS LAA
LALSMI

AGLTILLALSMI

LALSMV

LGLSM

MGMSMV
GLMA | SLAA
A

M--ATKQQQAAAV

MGKREDGVVVR
MATNNTGV |
RVSIESPVL
S----VTL
R----VML
K----AVL
K----AVL
R----AVL
K----AVL

A+ —H4Hdzzzz

>>>>>—H—440n>><>>

©v

> > > > >
II®-IO»00

—Zzz>

>>>>nund>>>0n

—H4>>> A< —

LK
N

YKDGATKSITVKSKSGTEVA-

M-
M-
V-
A-

TGLSNG -

EDCAKQ- -
EDCAKH - -
EDCGKQ- -
EDCSKQ- -

LPD

1] E

u

£ E

NN -

T
T

uonewJoul Aiejuswa|ddng « Juswdojaaaq

TDCAKRDPEVN
KGV--KSRATG
KGV--KSRASG
KEV--SSRASG
KDV --KSRASG
MK Q! EG
MRQ

MRQDPEE|
MRQ

D

4>>—H4> 44 9>>0> - ———

ASMEKHKRVDTG
TQA!
TQA!
TQA!
TQA

I AE:

E
E
E
KSM
ASM
SM
S
DADS

N
S

183
178
180
180
183
176
177
172
177
183
183
183
187
188
197
196
191
197
190
190
181
185
193
193
193
191
190
190
191
189



Development: doi:10.1242/dev.199420: Supplementary information

Fig S4 WT elmo1-1"- elmo1-2"
A

N 4

WT elmo1-1"- elmo1-2"

Fig S4. An additional allele elmo1-2 displays
cell adhesion defects. A) Shown are 4 day-old
dark grown seedlings of the indicated genotype
stained with Ruthenium Red. Bar indicates 1
mm. B) Confocal microscopy imaging of
propidium iodide stained dark grown hypocotyls
of the indicated genotype, bar indicates 50 mm.
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Fig S5

WT | . esmd1”

| ‘ 7
,{_}

-—

esmd1~"

-1 -
elmo1-1 elmoq-1--

Fig S5 . esmdl suppresses e/mol. Dark grown
seedlings of the indicated genotype stained with
Ruthenium Red. Bar indicates 1 mm.
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