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Supplementary Figure Legends

Fig. S1 Germination of dimorphic seed types in response to light. Germination of mucilaginous
(M+) and non-mucilaginous (M-) seeds were tested from TUR and CYP accessions in dark or under

white light (100 pmol m2 s!). Images were taken 7 days after imbibition.

Fig. S2 Heatmap of all 87 genes light-regulated in CYP seeds and differentially expressed in light-
exposed TUR and CYP seeds based on RPKM values.

Fig. S3 Identification of the A. thaliana orthologue of Ae. arabicum AA18G00108 as GA20x3. (a)
Phylogenetic tree of gibberelin2-oxidases using Bayesian inference (2000000 generations,
standard deviation of split frequencies 0.063371) and allows clear assignment of Ae. arabicum
orthologues. Sequences of A. thaliana (ARATH) and Ae. arabicum (AETAR) are marked in green
and red, respectively. For detailed assignment of five letter code see Supplemental Dataset 7. (b)

Synteny of GA20x3 position in the genome of A. thaliana and Ae. arabicum.

Fig. S4 Accumulation of GA forms in Ae. arabicum TUR and CYP seeds under dark and light

conditions.

Fig. S5 Identification and alignments of phytochromes in Ae. arabicum. (a) Phylogenetic tree of
phytochromes using Bayesian inference (1688500 generations, standard deviation of split
frequencies 0.009992) and allows clear assignment of Ae. arabicum orthologues. Sequences of
A. thaliana (ARATH) and Ae. arabicum (AETAR) are marked in green and red, respectively. For
detailed assignment of five letter code see Supplemental Dataset 7. (b-f) Phytochrome protein
alignments of three Ae. arabicum accessions. Germination of TUR seeds is light-insensitive while

CYP and KM2397 both have light inhibited germination.

Fig. S6 Alignment of PIL5/PIF1 protein sequence of three Ae. arabicum accessions. Germination

of TUR seeds is light-insensitive while CYP and KM2397 both have light inhibited germination.



Supporting Figure 1. Germination of dimorphic seed types in response to light. Germination of mucilaginous (M+) and non-
mucilaginous (M-) seeds were tested from TUR and CYP accessions in dark or under white light (100 pmol m-2 s1). Images
were taken 7 days after imbibition.
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TL - TUR Light
CD - CYP Dark
CL - CYP Light
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Supporting Figure 2. Heatmap of all 87 genes light-regulated in CYP seeds and differentially expressed in light-exposed TUR

row max

AA18G00108
AA18G00131
AABG00020
W AATGO0013
HYE AA21G00250
B AA96G00113
B AABGD0035

a4

oo

Wl AA31G00304
[ |

AA53G01387
AA35G00052
AAB59G00001
AAG00240
AA13G00009
AA44G000T1
AABDGO0062
AA1G00062
AAB5G00216
[ AA24G00057
B | H AAMG00193
H H ANG2600022
B W AA6600398
H | H AA33G00153
B | W AASTGO0148
B H AA6600194
B H AMG5G00256
B [l AA39G00541
H H AA0GI0565
B W AA297G00002
B H AA4G00506
H H AA10600399
B W AA53G00911
B H AA3G00563
B | E AA466G00003
B E AA26G00651
EEEE AA44G00016
BRIl AAS3G01423
HE E AA30600236
B W AATG00012
B H Ar4G00068
H EE AA90G00040
B H AA32G00601
H H AA21G00074
B W AA21G00008
B W AA428G00003
H H AA108G00006
B E AA17G00061
H | H AA805G00002
B WE AA398G00001
B H AA32600222
B H AA4G00517
B W AA26G00318
H Ul AA53G01380
EE W Ar8G00033
Bl B AA26600339
Hn

[ |

[ |

[ |

[ |

[ |

[ |

[ |

[ |

[ |

[ |

[ |

[ |

[ |

[ |

[ |

[ |

[ |

[ |

[ |

[ |

[ |

[ |

[ |

[ |

[ |

[ |

[ |

[ ]

O

L
%)
=
=
]
2

AABG00303
AA35G00022
AABGO0179
AABGO0110
AA26G00453
AAG1GO0301
AA26G00278
AABGD0288
AA25G00031
AA32G00244
AA26G00148
AABTG00204
AA134G00041

u
§
oo
%)
=
=
=
=
[

EE AA56G00017
W AA228G00013
B AA30G00211
W AA25G00163

Il AA21G00485
B AAT9G0003
B AA166G00005
B AA61G00462
W AA8G00274
B AA19G00337

Dl AA19G00338
B AA53G01128

HE AA53G01281

B W AA21G00283
H BN AA20G00061

and CYP seeds based on RPKM values.

Aethionema accession TAIR10DESCRIPTION

ARATHwo_AT1GT6600.1
gibberellin 2-oxidase
MNA

delay of germination 1

alpha/beta-Hydrolases superfamily protein
Matrixin family protein

cytochrome P450, family 94, subfamily B, polypeptide 3
Protein of unknown function, DUF584
ARATHwo_AT1G76250.1
ARATHwo_AT4G33980.2

RING/U-box superfamily protein

Integrase-type DNA-binding superfamily protein
DRE-binding protein 2A

RING/U-box superfamily protein

Ethylene insensitive 3 family protein

flavanone 3-hydroxylase

Protein of unknown function (DUF1118)
plasma membrane intrinsic protein 2
UDP-Glycosyltransferase superfamily protein
Protein of unknown function, DUF584
ARATHwo_AT3G44450.1

NA

Histone superfamily protein

sequence-specific DNA binding transcription factors
basic leucine-zipper 2

Leucine-rich repeat (LRR) family protein
rhamnose biosynthesis 3

extensin-like protein

ADP-ribosylation factor A1F

GAST1 protein homolog 4

arabinogalactan protein 31

Leucine-rich repeat (LRR) family protein
UDP-glucose 6-dehydrogenase family protein
Ferritin/ribonucleotide reductase-like family protein

Bifunctional inhibitor/lipid-transfer protein/seed storage 25 albumin superfamily protein

Eukaryotic aspartyl protease family protein

cell elongation protein / DWARF1 / DIMINUTO (DIM)
calnexin 1

leucine-rich repeat/extensin 1

NA

beta-xylosidase 2

RPAT0-kDa subunit B

UDP-glucosyl transferase 71C3

homolog of yeast CDT1 A

phy rapidly regulated 1

uv-b-insensitive 4

cytochrome P450, family 83, subfamily B, polypeptide 1
Pectin lyase-like superfamily protein

Protein of unknown function (DUF581)

PYR1-like 4

FASCICLIN-like arabinogalactan 2
S-adenosylmethionine synthetase 2
ARATHwo_AT5G13100.1

N-terminal nucleophile aminohydrolases (Ntn hydrolases) superfamily protein
O-methyltransferase family protein

SKU5 similar 17

GDSL-like Lipase/Acylhydrolase superfamily protein
GATA transcription factor 2

FRAS homolog

expansin A2

Plant invertase/pectin methylesterase inhibitor superfamily protein
sulfurtransferase 18

purple acid phosphatase 17

phy rapidly regulated 2

Ran BP2/NZF zinc finger-like superfamily protein
RING/U-box superfamily protein
ARATHwo_AT5G54970.1

Heat shock protein DnadJ with tetratricopeptide repeat
Subtilase family protein

NA

Pectate lyase family protein

ovate family protein 6

beta HLH protein 71
ARATHwo_ATA4G28310.1

SKU5 similar 15

expansin A4

AtLS

ARATHwo_AT4G35320.1

Leucine-rich repeat (LRR) family protein
FASCICLIN-like arabinogalactan-protein 10
Stress responsive A/B Barrel Domain
Glycosyl hydrolase superfamily protein
Glycosyl hydrolase superfamily protein
zinc finger protein 4

early nodulin-like protein &

protein binding

proline-rich protein 4
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Supporting Figure 3. Identification of the A. thaliana orthologue of Ae. arabicum AA18G00108 as GA20x3.

(a) Phylogenetic tree of gibberelin2-oxidases using Bayesian inference (2000000 generations, standard deviation of split
frequencies 0.063371) and allows clear assignment of Ae. arabicum orthologues. Sequences of A. thaliana (ARATH) and Ae.
arabicum (AETAR) are marked in green and red, respectively. For detailed assignment of five letter code see Supplemental
Dataset 7. (b) Synteny of GA20x3 position in the genome of A. thaliana and Ae. arabicum.
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Supporting Figure 4. Accumulation of GA forms in Ae. arabicum TUR and CYP seeds under dark and light conditions.
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PHYE_TUR MGFETS8S553A SNMKPLTDSK PKSNTAQYSA DAGLFADFDQ SIYTGKSFNY SKEMISQPIG VTDDHITAYL GNIQRGGFVQ PFGCLLAVEE 90
PHYE_CYP MGFETSSSSA SNMKPLTDSK PKSNTAQYSA DAGLFADFDQ SIYTGKSFNY SKSMISQPIG VTDDHITAYL GNIQRGGFYQ PFGCLLAVEE 90
PHYE_KM2397 MGFETSS38A SNMKPLTDSK PKSNTAQYSA DAGLFADFDQ SIYTGKSFNY SKSWISQPIG VIDOHITAYL GMIQRGGFYQ PFGCLLAVEE 90
'i)!) 'IZD ':'D ';:'3 'S;D

PHYE_TUR SSFCVVGYSE NCIELLGLCV ASSSHCMGFE GKGLIGIDAR TFFTPSSSDS LAKASSFTEI SLLNPVLVHS KTTQKPFYAI LHRIDAGLVI 180
PHYE_CYP SSFCVVGYSE NCIELLGLCV ASSSHCNGFE GKGLIGIDAR TFFTP333DS LAKASSFTEIl SLLNPVLVHS KTTQKPFYAI LHRIDAGLVI 180
PHYE_KM2397 SSFCVVGYESE NCIELLGLCV ASSSHCMGFE GKGLIGIDAR TFFTPSSSDE LAKASSFTEI SLLMPVLVHS KTTQKPFYAI LHRIDAGLVI 180
Z-i)J ZIZD 2:0 Z'E\-J

PHYE_TUR DLEPTRSGDP AMTLAGAYQ3 QKLAVRAISR LQSLPGGDIG ALCDTVVEDV QKLTGYDRVM VYQFHEDDHG EVVSEIRRSD LEPYLGLHYP 270
PHYE_CYP DLEPTRSGDP AMTLAGAVQS QKLAVRAISR LQSLPGGDIG ALCDTWVEDY QKLTGYDRVM VYQFHEDDHG EVVSEIRRSD LEPYLGLHYP 270
PHYE_KM2387 DLEPTRSGDP AMTLAGAVQS QKLAVRAISR LQSLPGGDIG ALCDTYVEDY QKLTGYDRVM VYQFHEDDHG EVVSEIRRSD LEPYLGLHYP 270

280 300 220 40 380
1 1 1 1 1

PHYE_TUR ATDIPQAARF LFKOMRVRMI| CDCMATPVKY IQSDELKRPL CLVYNSTLRSP HACHTQYMAMN MGSIASLVLA |VIKTKDSSK LWGLVVGHHC 360

PHYE_CYP ATDIPQAARF LFKQNRVRMI CDCMATPVKY IQSDELKRPL CLVNSTLRSP HACHTQYMAN MGSIASLVLA |VIKTKDSSK LWGLVVGHHC 360

PHYE_KM2387 ATDIPQAARF LFKQNRVRMI CDCNATPVKY IQSDELKRPL CLVNSTLRSP HACHTQYMAM MGSIASLVLA |IVIKTKD3SSK LWGLVVGHHC 360

BIEO +I33 'fa 4:«:

PHYE_TUR SPRYVSFPLR YACEFLMQAF GLQLHMELQL TSQLAEKKAM RTQTLLCDML LRDTVSAIVT QSPGIMDLVK CDGAALYYNG RCWLVGVTPM 450

PHYE_CYP SPRYVSFPLR YACEFLMQAF GLQLHMELQL TSQLAEKKAM RTQTLLCDML LRDTVSAIVT QSPGIMDLVK CDGAALYYNG RCWLVGVTPN 450

PHYE_KM2397 SPRYVSFPLR YACEFLMQAF GLQLHMELQL TSQLAEKKAM RTQTLLCOML LRDTWSAIVT QSPGIMOLVK CDGAALYYNG RCWLVGVTPM 450
4?3 QISO E?D E-IZD 54;3

PHYE_TUR ESQVKDLVKW LIENHGDSTG LTTDSLVDAG YPDASLFGDA VCGIAAAGIS SKDFLIWFRS NTASAIKWGG AKHHPKDKDD DERMHPRSSF 540

PHYE_CYP ESQVKDLVKW LIENHGDSTG LTTDSLVDAG YPDASLFGDA VCGIAAAGIS SKDFLIWFRS NTASAIKWGG AKHHPKDKDD DERMHPRSSF 540

PHYE_KM2397 ESQVKDLVKW LIENHGDETG LTTDSLVDAG YPDASLFGDA VWCGIAAAGIS SKDFLIWFRE NTASAIKWGG AKHHPKDKDD DERMHPRESF 540

E'I:*D E-ISG E'i}i\ E-IZ-D

PHYE_TUR KAFLEVVKCR SLPWEVSEIM AIH3LQLIMR ESFHNMQETS SKAV3SNVMA KDANELTSFY CEMVRMIETA TAPIFGVDSL GCINGWNKKI 630

PHYE_CYP KAFLEVVKCR SLPWEWSEIN AIHSLQLIMR ESFHNMQETS SKAVSSNVMA KDANELTSFV CEMVRMIETA TAPIFGVDSL GCIMNGWNKKI 630

PHYE_KM2387 KAFLEVVKCR SLPWEWSEIN AIHSLQLIMR ESFHNMQETS SKAVSSNVMA KDANELTSFV CEMVRMIETA TAPIFGVDSL GCINGWNKKI 630
,:o ,I,:) ,?J 7;):) ulr)

PHYE_TUR AEITGLQASE AMGKSLINDI| VQGESRADLE SLLSKALQGE EEKNVMLKLR KFGQ3NMLDS SSGAAAAVCVY |VMACTSRDS AGKIIGVCFV 720

PHYE_CYP AEITGLQASE AMGKSLINDI VQGESRADLE SLLSKALQGE EEKNVMLKLR KFGQSNNLDS SSGAAAAVCY |VNACTSRDS AGKIIGVCFV 720

PHYE_KM2387 AEITGLQASE AMGKSLINDI VQGESRADLE SLLSKALQGE EEKNVMLKLR KFGQ3INMNLDS SSGAAAAVCY |VMNACTSRDS AGKIIGVCFV 720

Tln Tio ?IEO 5I3:

PHYE_TUR GQDITGEKAIl TDRFIRLQGD YKTIVQSLNP LIPPIFASDQ NAGCCSEWMAA MEKLTCWSKH EVIGKMLPGE VFGVLCKVKC QDSLTKFLIS 810

PHYE_CYP GQDITGEKAI TDRFIRLQGD YKTIWQSLNP LIPPIFASDQ MNACCSEWNAA MEKLTGWSKH EVIGKMLPGE VFGWLCKVKC QDSLTKFLIS 810

PHYE_KM2397 GQDITGEKAI TODRFIRLQGD YKTIWQSLNP LIPPIFASDQ NACCSEWMAA MEKLTGWSKH EVIGKMLPGE VFGYLCKVKC QDSLTKFLIS 810
57"-3 SIM) &iﬂ SISO '::;D

PHYE_TUR LYQGISGQIS ESSLFGFFNR EGNYIESSLT ANKSTMSEGK VVGCFFFLQI IKKESCISTR SLNELTYIRQ EIKNPLNGIR FAHKLLESSE 900
PHYE_CYP LYQGISGQIS ESSLFGFFNR EGNYIESSLT ANKSTNSEGK VVGCFFFLQI IKKESCISTR SLMELTYIRQ EIKNPLNGIR FAHKLLESSE 800
PHYE_KM2397 LYQGISCGQIS ESSLFGFFNR EGNYIESSLT ANKESTNSEGK WVGCFFFLQI IKKESCISTR SLMNELTYIRQ EIKNPLNGIR FAHKLLESSE 900
Ef“{) 5:3 '7I5L\ EISG
PHYE_TUR |SESQRQFLK TSDACEKQIT TIIDGMDLKS IEEGKSELKT EEFHLGSILD Al ISQVMIML RERHSQLKLE IPEEIKNLSL FGDGVRLQLI 990
PHYE_CYP |SESQRQFLK TSDACEKQIT TIIDGMDLKE IEEGKSELKT EEFHLGSILD Al ISQVMIML RERHSQLKLE IPEEIKSLSL FGDGVRLQLI 990
PHYE_KM2387 |SESQRQFLK TSDACEKQIT TIIDGMDLKS I|EEGKSELKT EEFHLGSILD AlISQVMIML RERHSQLKLE IPEEIKNLSL FGDGVRLQLI 990
1 ‘?:):) 1 ,:I)z-a 1 ,-::4:) 1 i-—:) 1 ‘QE?
PHYE_TUR LADLLRNIVN HSPFPNSWIG IKISGSKNLD DCCIHLQFRI IHPGKGLPLE IVNDMFGIED GWVTPDGLGL KLSRKLLEQM KGSVSYVRED 1080
PHYE_CYP LADLLRNIWN HSPFPNSWIG IKISGIKNLD DCCIHLQFRI IHPGKGLPLE IVNDMFGIED GWVTPDGLGL KLSRKLLEQM KGSVSYVRED 1080
PHYE_KM2387 LADLLRNIVN HSPFPNSWIG IKISGSKNLD DCCIHLQFRI IHPGKGLFLE IVNDMFGIED GWVTPDGLGL KLSRKLLEQM KGSV3YVRED 1080
','II)I)
PHYE_TUR DCCFFHVDLO LRTKTSDETR GVETKSQKKF 1110
PHYE_CYP DCCFFHVDLQ LRTKTSDETR GVETKSQKKF 1110
PHYE_KM2397 DCCFFHVDLQ LRTKTSDETR GVETKSQKKF 1110

Supporting Figure 5. Identification and alignments of phytochromes in Ae. arabicum. (a) Phylogenetic tree of phytochromes
using Bayesian inference (1688500 generations, standard deviation of split frequencies 0.009992) and allows clear
assignment of Ae. arabicum orthologues. Sequences of A. thaliana (ARATH) and Ae. arabicum (AETAR) are marked in
green and red, respectively. For detailed assignment of five letter code see Supplemental Dataset 7. (b-f) Phytochrome
protein alignments of three Ae. arabicum accessions. Germination of TUR seeds is light-insensitive while CYP and KM2397
both have light inhibited germination.
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Supporting Figure 6. Alignment of PIL5/PIF1 protein sequence of three Ae. arabicum accessions. Germination of TUR
seeds is light-insensitive while CYP and KM2397 both have light inhibited germination.



Table S1 Information about geographic origin of Aethionema arabicum accessions

ID number | Species Origin | Region Altitude | Seed source

KM2491 Aethionema Israel | Golan Heights, 1100 m S. Cohen
heterocarpum Mt. Hermonit

KM2614 Aethionema Turkey | Belen/Hatay 700 m K. Mummenhoff
heterocarpum

KM2496 Aethionema carneum Israel | Philistine Plain 39m A. Singer, Israel Plant
(Banks & Sol.) Fedts Gene Bank 21673

KM2397 Aethionema arabicum | Turkey | Elazig, Harput 1200 m E. Schranz
Andrz. Ex DC.

Iran8458 Aethionema arabicum Iran Mt. Dizin, Karaj | ~2600 m | S. Mohammadin
Andrz. Ex DC.

Iran8456-1 | Aethionema arabicum Iran Mt. Touchal, ~2600 m | S. Mohammadin
Andrz. Ex DC. Tehran

Iran8456-2 | Aethionema arabicum Iran Mt. Touchal, ~2600 m | S. Mohammadin
Andrz. Ex DC. Tehran

Table S2 List of primers used for quantitative RT-PCR analysis

Name Nucleotide sequence

AearACT2_for AATTGAGCATGGTGTGGTCA

AearACT2_rev GCTCTTCAGGAGCAATACGG

AearUBQ10_for GAGGATGGCCGAACATTG

AearUBQ10_rev TGCCCGTTAGGGTTTTGA

AearAPC2_for TCTCCTGCAATCGAGGACTT

AearAPC2_rev GCAGTGAGCAACCGGTATTT

AearNCED5_for GCCGTTTGATCTTGACGCTC

AearNCEDS5_rev ACGGAGTTTAGTTTACGGCGT

AearNCED6_for GCTTCTTCAGCTCTCGACAA

AearNCED6_rev GAACCGTTGGATCAGTCGGT

AearNCED9_for TCCTTTTCTCCGATCAAAACCTCT

AearNCED9 rev TCGAATTCGAGGATTTGGGGA

AearABA1_for GGAGGAGAAGAAAGGGGAGA

AearABA1_rev ATCCTTTCTTTTTCGCAGCA

AearABA2_for AACATGGCGCAAGAGTCTG

AearABA2 rev TGGATGAAACAAGCCTCCTT

AearABA3 _for

TGGAAGAATTTCTTGAGGAATTTGGA

AearABA3_rev

TCTTGAATTCGGTGTCACGGA




AearCYP707A2_for GCGGTTCCAACAAAGAAAAC
AearCYP707A2_rev GAGTGGCGAAGAAGGAATTG
AearGA3ox1_for TCTTCGTCACCTCCCTGACT
AearGA3ox1_rev GATGAGCGGGAGAGTTGTGT
AearGA3ox2_for CCCATCCAATACACATTCCA
AearGA30x2_rev GCCTTGGCTGAGAAAAGAAG
AearGA2ox2_for TCACAGCCCGTCACTTTAGA
AearGA20x2_rev GGCTTCTGGGTCGGTTAAAT
AearGA20x3_for CGCGTCTCTCTTAACCCAAC
AearGA20x3_rev TCACATGCCTTGACCATTTG
AearRGA_for GTCCTCGGCTACAAGGTCAG
AearRGA_rev TGAGGGAATCCATCTTCAGG
AearGAl_for TGGTGGTGCTTCTGTACCTG
AearGAl_rev TCATCCATGTGACCACCATC
AearRGL2_for GGACCCTGCAACAATACCAT
AearRGL2_rev CCACGCCTTCAACTTCCTTA
AearSOM-for CCGCGAAAATTGATATCTCC
AearSOM_rev TCGATTTCGATTTCTCACCA
AearDAG1_for GCAATTACTCCCCAATAACAACA
AearDAG1_rev GTTTGCGTTTGCGTTTGAG
AearDAG2_for GGAACAACAACAACAACAAATGA
AearDAG2_rev CTACCGGAGATGGATGTGGT
AearJMJ20_for ATGGGAATCGAGATTGTTGG
AearJMJ20_rev CGGCTGGTTTTTATGCAAGT
AearJMJ22_for GGGAATGAGCGACCTGATTA
AearJMJ22_rev TCACTGCATTCCAAGCAGAC
AearPAR1_for CTCTAGCAACTCCCGACACC
AearPAR1_rev TCTCCAACAATCTCCGTTTTG
AearPAR2_for CGTCACTTCAGCGAGTGAAA
AearPAR2_rev TTCCCGGAACTATTGTCTGC
AearDOG1_for CGCGTCACTAAGCGATCTAAC
AearDOG1_rev GCCGCGTCTTCTTGTAGACTT
AearABI3_for ATGGCGGAAACCTTCCTTAT
AearABI3 rev GAGGAAGAGGAGGAGGAGGA
AearABl4_for CTCAACGCAAACGCAAAGGT
AearABl4_rev TCACGGATTTCAGCAACCCA
AearABI5_for GAACGCCGAAGAAAACAATC

AearABI5_rev

TCAACCCGGTTTGGTACATT




Table S3 List of Aethionema accession numbers used for this study

Name Accession number
AearNCED5 AA54G00417
AearNCED6 AA78G00012
AearNCED9 AA31G00716
AearABA1 AA8G00025
AearABA2 AA32G01008
AearABA3 AA37G00095
AearCYP707A2 AA32G00787
AearGA3ox1 AA37G00176
AearGA3ox2 AA31G00895
AearGA2ox2 AA54G00411
AearGA2ox3 AA18G00108
AearRGA AA14G00090
AearGAI AA53G00639
AearRGL2 AA10G00264
AearPIL5 AA33G00286
AearSOM AA7G00098
AearDAG1 AA61G00535
AearDAG2 AA21G00391
AearJMJ20 AA5G00018
AearIMJ22 AA283G00008
AearPAR1 AA21G00074
AearPAR2 AA61G00301
AearDOG1 AA6G00020
AearABI3 AA109G00007
AearABl4 AA29G00257
AearABI5 AA60G00170
AearPHYA AA65G00005
AearPHYB AA26G00394
AearPHYC AA1057G00001
AearPHYD AA18G00159
AearPHYE AA57G00083






