Extended Data Table 1. The copy number of guard cell toolkit genes

Seagrasses RERE hrsler hangrovel hoconats Eudicots
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OB0000927 | Al 2 P . | 2 3 21T 3 SRR ] 1 2 4 3 3 4 3|1 3 15 15
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OB0001T734 5";:36 1 1 1 1|1 2 1]z 2| SCECEEEE > 3 3 2 5 3 2 2] 2 2.4 1 14
osgooziee Jvooda |2 2 1 2|2 1 115 3 |SEEEECEEEEEESCEEEE L 1 ¥ 1 3 4 1 |1 19 18 -2
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Species sequenced in this work are in bold. Full list of abbreviation of the species names used in the figure: CN
Cymodocea nodosa; PO Posidonia oceanica; TT Thalassia testudinum; ZM Zostera marina; PA Potamogeton

acutifolius; SP Spirodela polyrhiza; WA Wolffia australiana; AM Avicennia marina; RA Rhizophora apiculata; OS
Oryza sativa; BD Brachypodium distachyon; AC Ananas comosus; EG Elaeis guineensis; AO Asparagus
officinalis; BV Beta vulgaris; UG Utricularia gibba; SL Solanum lycopersicum; CC Coffea canephora; VV Vitis
vinifera; PT Populus trichocarpa; AT Arabidopsis thaliana; TC Theobroma cacao; ATR Amborella trichopoda.



Extended Data Table 2. The copy number of genes involved in triterpenes, JA, MeJA/MeSA and
ethylene biosynthesis and signaling pathways
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Seagrasses seagrasses
Terpenc
OGO0000TS o 0o 0 o0jo o 0 11 O PRIadE g N 8 0 14 17 30 13 2% 18| 2 107 0 107
svnthase - TPS-
0G0000414 TPS-ON1 il 1 1 a 1 4 (i} 2 o o 2 1 1 4 2 1 12 14 4 11 € ] 9 a7 0.8 -39
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OGO0N0EAT Aox2 2 4 3 3 4 3 4 1 2 = 4 1 1 a2 4 2 4 3 2 a s 2 2 29 332 032
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0G00I 226 NPFE.1 ARl 2 1 1 2 2|GEaEaEEOEEEE 1 3 4 2 1 5 1 4] 2 21 3 0.9
CEH001 254 Jox1 2 4 2 2|2 o 1 5 1 ENdEEEEGaa] 1 1 3 2 2 5 4 211 24 25 01
CE0001476 JART 2 4 3 2|3 =3 1 3 2 |G 1 2 3 1 1 2 1 1]1 21 28 06
CE0001843 Jam1 2 1 1 3|1 2 & 4 7 |EEEimEEE 1 2 2 1 Bl e 21 18 04
OGO001E71 JAZ549 2 1 3 0]z 1 ! 6 5|l 2 4 3 z 2 4 3 2|1 23 15 08
MeSA OGO002013 NPF3.1 i 1 1 1751 1 ] 2 2 |NSiEESEE 2 2 2 3 2 4 1 3|2 23 1 13
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OGO00ZE13 JAZ7 o o0 2 o|lo 2 2 3 3 |CERETEE 1 1 4 2 5 2 3 1] 2 22 0.5 17
OE0002233 OPR3 1 3 1 411 1 2 1 1 |FEETETE e 2 1 1 1 1 3 1 1] 2 13 23 0.8
OG0002391 NPFS.7 1 1 2 1 1 O (i} 3 3 S 1 U 4 1 3= 24 3 2 211 17 13 0.4
0G00035a2 JAT11 4 2 3 i 3 2 2 o = 1 L 1 2 1|0 o 1 1 | 2 2 2 1 12 25 13
OG0004210 NINJA 1 1 1 -] 1 1 L < 2 1 1 1 5 3| 1 1 ) 1 2 1 1 1 12 2 1
0G0004233 JASSY 1 1 1 2 1 1 - 1 L 1 1 1 1 1 1 1 1 1 1 1 8 1 1 14 L a2
0G0004420 JAZIO 2 2 2 &L 2 2 (] 2 2 1 1 1 0 1 ] 0 (1} 1 2 1 1 1 11 2 0.9
OG0004530 cos1 1 1 al 1 1 1 I 1 1 a k 201 1 2 2 1 2 5 1 2 i 1 1 15 1 0.5
0G0004860 as 2 2 1 1 1 1 1 1 2 2 Fo 4 1 45 1 1 1 o 2 al 1 1 13 15 0.z
OGOO0A4ZE6 GH3.10 B e e s B 1 1 1 |[EESEHEE 0 0 3 1 1 2 1 1]1 1 1 1]
060011832 NPF5.1 (v} o (1] (¢} 1 0 (] 2 1 1 1  § o 1 1 o 1 1 L 1 1 1 1 0.8 (v} a8
GG_O".‘UDGS EFFJ..'I 0 1 0 (] 0 0 ] 0 0 L] 0 0 g 0 0 0 1] 0 1 2 1 1 0.4 0.2 01
0G0000276 EINZ/EILZ 2 4 4 4 5 E} 5 B a7 65 4 2 6| 4 o 9 4 3 7 B 2 2 45 3.5 . §
0G0000281 ENAPY -3 5 3 3 5 4 5 i 414 4 2 8 3 4 5 5 4 2 7 = 3 3 44 4 04
0G0000296 LTHLZ 4 3 6 3 4 1 1 15 5 3 5 4 r 2 2 4 4 4 -3 5 7 4 1 43 4 03
OG0000357 WI,::.&H,; 4 3 4 2|3 3 2 & TIPS Eange 2 &8 4 3 4 6 4 a2 42 3.3 0.8
0G0000744 HR:I;:SZ' 1 3 2 o 2 3 4 a 2 4 4 2 4 a2 2 8 3 2 4 3 2 1 24 15 19
0G000LATE JARI 2 a 2 2 2 2 1 2 2 2 2 2 - ] X 2 8 1) 1 2 i I 1 21 2g 0.6
OG00LE46 EBF1.2 a 2 3 (u} 3 3 3 3 3 2 2 2 2 z 2 =3 4. 2 2 a4 Z 2 1 24 13 12
OG0OIEST| ARDLIZ4 2 1 2 A 2 2 2 5 i g 2" P 25 2 2 2 2 2 2 2 4 2 2 232 15 0.8
o type-1 2 =
0G0002343 ACO234 o 1 1 o 1 1 1 2 3 3 - 1 AR 2 1 o B 2 4 2 2 2 22 05 18
oooonzeas| MAAT Lot 1 2 oz 1 1]z o EENEEEEEEEEE 1 1 : 2 3 3 5 2)1| 2 05 15
OG0002976 | ETRI, ERS1 o 1 a5 o 2 1 1! 2 3 2. 3 =3 2 A 2 1 3 14 2 3 2 2 1 2 0.5 15
ethylens] GE000E168 EiN2 o 1 1 o1 1 a 3 2 |NSNEHUNETEa L 1 3 1 2 2 1 1]1 13 0.5 1
OG0003464 Trred AGS o o 0 o 0 o o Ly 4 1 £ 1 2 2 - 5 3 2 3 3 2 1 z1 o 21
ACSILE
OG0002520 ACs1012 2 1 1 1 2 1 1 2 2 1 1 1 2 1 2 2 2 2 2 2 2 2 1 1e 13 04
0OG000E634 | ETOIL, FOLY 1 1 2 1 1 2 o 2 4 i L 1 s 1 2 2 2 2 4 2 2 1 16 1z 04
060005343 MTNLZ 1 1 1 1 1 1 1 2 2 £ i1 1 i 1 1 2 1 1 1 2 2 1 2 13 1 03
OG0005438 MTK 1 1 1 1 1 1 o 2 1 F 1 1 2 1 i 1 1 1 2 2 1 2 2 13 i 0.3
OE0005504 Hﬁ;x'l‘:': 1 1 1 1 1 1 1 2 1 & 2 2 1 2 4 1 1 1 1 2 1 1 1 13 1 0.3
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OE0005645 ] CTRI (Rafl) 0 1 1 o0]1 1 1 1 2 |[EESEECEECIO L1 0 3 1 2 4 1 211 15 0.5 1
OG000E193 GaTl 2 1 1 113 1 Q 1 2 |SIERT ] 1 L s LB 2 2 1|1 11 1: 01
OG00E047) Type-3ACS? | O 2 0 0|1 0 ) 1 1 [ESEEEE e 1 0 2 1 2 2 1 1|32 12 0.5 0.7
OG0010403 | Type-3ACOF |0 1 0 0|0 0 ) 0 1 |[EaEcEEEeE 1 0 1 2 1 2 1 1)1 L2 0.3 0.9
OG0010451 RTE1 o o o o o 1 4 2 1 2 Tl IS 1 o 2 il B 2 1 1 2 12 o 12
060011542 ::;: ] 1 o o o o o 2 1 a1 -l 1 20 1 o 1 2 1 1 1 210 o8 0z a7

Species sequenced in this work are in bold. Full list of abbreviation of the species names used in the figure: CN Cymodocea nodosa; PO
Posidonia oceanica; TT Thalassia testudinum; ZM Zostera marina; PA Potamogeton acutifolius; SP Spirodela polyrhiza; WA Wolffia
australiana; AM Avicennia marina; RA Rhizophora apiculata; OS Oryza sativa; BD Brachypodium distachyon; AC Ananas comosus; EG Elaeis
guineensis; AO Asparagus officinalis; BV Beta vulgaris; UG Utricularia gibba; SL Solanum lycopersicum; CC Coffea canephora; VV Vitis
vinifera; PT Populus trichocarpa; AT Arabidopsis thaliana; TC Theobroma cacao; ATR Amborella trichopoda.



Extended Data Table 3. The copy number of genes involved in vascular development
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0G0004244 LALL/Z 2 2 15 1 0.]3 2 EEEEECE— 1 1 v N R PR 2 ok 1 1.4 138 0.4
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OGO000ELS Lan3sg 1 2 2 2 3 1 o 2 5 4 A 4 & 3. 2 1 L 2 B E: 3 4 2 24 18 L7
OGEO0006TS AP [ 5 2 1 2 L} 2 5 2 3 4 3 i 1 4 o 3 3 5 :: 2 £} 1 3 35 0.5
DGEO00074E CwR2 2 1 3 3 2 E: i 6 4 5 5 3 3 2 2 3 3 2 2 4 3 2 i 21 23 0s
QG000 TED F“-.‘:E;;HB. 2 2 2 1 3 2 2 L] 4 4 2 S 3 £ i 4 2 o 3 4 E 2 2 21 18 -L4
DGEO00091S PEK1-S g 3 3 114 1 = bl | 2 B 2 3 4 3 3 5 5 3 1 7 25 a2
0E0001299 NENS 2 2 2 2 2 2 1 = 2 = 2 F = 2 2 2 3 2 2 2 4 2 1 24 2 R
0G0001662 SACLI2 2 2 2 Q 2 L o 5 4 Q 1 o 2 2 2 2 B 2 o 9 2 2 2 23 15 -0e
OGO0016SE ERFDIE 1 1 1 Q 2 X o 4 3 7 2 1 2 Q 2 2 3 2 2 B 2 = 2 26 ng i
OGO00L7ES IHR 2 2 2 1 2 2 1 4 3 2 2, 2 4 1 2 3 2 2 2 3 1 2 2 22 18 05
OGO001E93 LED1/11 X 1 1 [u] 2 L 0 1 3 1l 2 1 4 1 2 L 4 4 T E 2 2 alt 24 1 L4
OGO002017 PSER1Z 2 2 2 2 2 2 1 1 3 3 3 3 o 3 1 o 2 3 1 4 2 2 2 2 2 0

OGO00Z0E5 | BESI/EFRI 1 1 2 Ak 1 3 - | 4 3 iL 1 o 2 Al b 5 3 2 2 4 4 2 1 22 13 -1

0GO00Z44s | WOXIOAS | 2 4 2 1 2 z 1] ) 2 1 2 i 2 2 1 1 K L 3 3 2 ] i L7 23 0.5
DGEO00E5T LW 1 1 1 1 L] 1 1 4 2 4 1 1 2 = il = 2 1 1 2 1 1 L Lg L 0E
OGEO00E906 KNATI 2 1 a ¥ 1 o 1 1 2 2 4 2 T 4 1 1 1 L 1 1 1 1 1 il L& 13 A0z
0G0004118 | TMOS/TSLE | 2 1 & 1 ak 1 1 3 2 al 2 2 2 ik 1 1 2 a5 1 2 2 1 1l 15 13 03
0G0004211 ATHBS 1 1 a 1 ol o 1] 2 3 i =R 1 i 2 2 1 3 il 2 4 2 2 1 16 03 09
060004255 | LHW-lkel 1 1 1 2 & 1 1 1 2 ek ek 1 2 ] 5 a a§ 2l 1 2 1 1 1 1.4 13 0l
OGO005E08 T5L2.3 1 1 1 1]2 2 1|2 1|ECEEEEEEE 1 o 1 1 1 2 2 1]1 12 i 12
OGO00E15S a2 1 1 1 1]2 1 1]3 1SS 0 1 1 1 0 1 1 1]0 12 1 0z
DEO00EES2 Pskz o 0 1 ga10 1 o] 2 ZIECECECGE 2 0 4 2 2 2 LT 1 -} ik -13
QEOIL0ELL CLESS L=yl 0 L o] 4 2 [EEREURRRT ] 0 2 L B2 1 1|41 11 os -6
QG011 PXY 1 1. 0] 1 1 ojo 1 i A L O 7 O R R s | Al 0g 0.8 ol
QGOML2266 AHPS o 0o 0o 0jo 0 O]2 2 [FEEEUEELEE O 1 O ks i X @ s R B R 0g Q -8
OGO0LZ81S |iHw-ke23| 0 0 @ oo o0 o] 2 1|GGRRGERONNEY 1 0 1 1 1 @ 2 1] 0 o7 0 L7
OGO0ZE514 CL:__(E':‘ o 0 a Q o 0 o 0 a a o o 0 a i} a a i} (v} 0 2 Q U] ol Q 0l

Species sequenced in this work are in bold. Full list of abbreviation of the species names used in the figure: CN
Cymodocea nodosa; PO Posidonia oceanica; TT Thalassia testudinum; ZM Zostera marina; PA Potamogeton

acutifolius; SP Spirodela polyrhiza; WA Wolffia australiana; AM Avicennia marina; RA Rhizophora apiculata; OS
Oryza sativa; BD Brachypodium distachyon; AC Ananas comosus; EG Elaeis guineensis; AO Asparagus
officinalis; BV Beta vulgaris; UG Utricularia gibba; SL Solanum lycopersicum; CC Coffea canephora; VV Vitis
vinifera; PT Populus trichocarpa; AT Arabidopsis thaliana; TC Theobroma cacao; ATR Amborella trichopoda.




Extended Data Table 4. The copy nhumber of genes involved in lignin biosynthesis

Seagrasses s :i\::;e' Mangrove Moconats Eudicots

Crihogroup G;:; Po 1T zm|Pa P owa|am ma |05 BD A€ E5 Ao |ev us st o w AT AT TC |amR °::‘i‘;: ::;gl:’:”< I:’:ﬁ'{_‘;a:'i
CE0000443 PAL 2 2 2|2 2 3|4 :|NEEEEEEEECEEGE L 3 0 4 1 5 4 3|2 41 2 21
OE0000764 C4H & E 2| 2 3 1 4 3 4 3 4 0 1|z 3 I 3 3 2 1 2] 2 2.4 4.5 21
OE00003TL 4CL 4 3 6] 3 4 2 £l L SRS ] 2 2 s Z = 5 4 3] 2 37 4 o3
CE0000655 HCT Al 1 5 1 D 11 [ECEEEE N 6 4 @ @ 2 6 2 12| 2 36 3 -23
OEO0006SL | Cad0n T 4 2 2 a 3 4 3 3 & & 4 1 2 2 & 2 5 2 2 & 32 28 05
oE000L245 | coMT e 1 s 2|3 3BT > 2 1 1 4 3 1 3|1 2.4 23 02
0E0001242 F5H 1 ] 1 13] 2 = SRR 2 R R R | 2. 211 26 18 e
CE0001314 CCR s S S 1 1 1 1 2 ST 2 0 2 12 § 2 i b 1 26 18 09
0G0005435 | A0 1 1 1)1 1 1|2 2 (ST . 1 1 1 3 1 2 2]1 1.3 1 0.3
OG000L038 PER 1 20 6 1 2 o 2 4 3 3 0 3| 3 o 4 4 3 W 4 1 1 27 13 -15
OG000L082 PER 1. 0 8|1 2 1 1 1 R ] 1 0 10 z o 3 =i il i 25 28 o3
OE0002652 PER P i o [i] 2 2 SN B 4 0 &5 4 5 3 2 3] 2 21 1 11
CHEO0000LS tac & 5 3|9 7 ] 1 14 POSEIBRNIEINR] 14 1 M 2 4 M 15 3|1 165 45 124
OE00L4186 LAC 0 0 0o o o]0 o |NONEGEEGESTEEEN 0 0 0 1 4 1 1] o0 0.4 0 04
OE00L2253 LAC g 0 ojo o oo 1 T 1 0 1 1 1 @ 1 11 0.8 0 <08

Species sequenced in this work are in bold. Full list of abbreviation of the species names used in the figure: CN
Cymodocea nodosa; PO Posidonia oceanica; TT Thalassia testudinum; ZM Zostera marina; PA Potamogeton

acutifolius; SP Spirodela polyrhiza; WA Wolffia australiana; AM Avicennia marina; RA Rhizophora apiculata; OS
Oryza sativa; BD Brachypodium distachyon; AC Ananas comosus; EG Elaeis guineensis; AO Asparagus
officinalis; BV Beta vulgaris; UG Utricularia gibba; SL Solanum lycopersicum; CC Coffea canephora; VV Vitis
vinifera; PT Populus trichocarpa; AT Arabidopsis thaliana; TC Theobroma cacao; ATR Amborella trichopoda.



Extended Data Table 5. The copy number of resistance (NRL) genes and heat shock factors (HSF)

Seagrasses Freshwater | engrove heconats Eudicots
Speaes
average aiaraRa T enrichmerit
Orthogrou] Genename |CW PO IT ZM | PA 5P Wi |AM R4 |O5 8D AC EG ADf8v UG SL O W PT AT TC|ATRI men o in
Seagrasses seagrasses

it OGs | CC-MBS (CN ) 2 R -4 2 0 0 O EENSEENAlaNE 6 0 3% 0 X% 19 7 &% |15 17 (15 165

Duiti 058 [;c.-l. .':RR 59 58 27 21|71 30 o0 |83 o6 43 ESNGGIAENAAY 2 11 123 460 200 119 43 82 | 14 - a -45
Resistance | Muti OGs Nﬁ[fﬂ 26 37 27 23|40 4 1 |18 o [HSGNIENGSNGN 47 13 4 92 12 N1 1 14| 2 a4 . -16
2:': muoss| st fo o o o]z 11 oo ofSEEISNEENEENEN 0 0 57 0 nana 0 53| a3 b i 28
Muti OGs [TIR-NES(TNE 0 0 0 o]0 4 0 0 0 PEEGRESERDENOY 0 0 % 0 14 3} 15 4 4 46 0 -46

Nt OG5 Tm':?ifl'm o 0o o oflo o o]z o |[FONSONNGENONNON 1 0 2 8 90 91 83 & |14 17 0 17

ToTAL |87 95 54 44115 89 1 |103 g1 |483 9313 497 280 45106 20 293 S6l 342 3 159 297 | 126 1% 70 126

Class A Al 2 1 A b 2 2 3 2 i 2 5 7 2 3 1 & O 0 5 3 2 28 155 -133

A2 1 L 3| 4 2 1 3 1 i < R 5 2 1 % 1 L 3 i 4 il 274 175 0,99

A3 o Do oo 0 o 4 1 2 i 1 2 2 1 2 1 1 1 1 1 1 1 121 ] L2

a4 1 1 1 1)1 2 1|1 3 IEUNEEEEEEEEE 1 4 3 1 1 3 2 2|0 2,00 : 100

a5 1 1 1 1)1 1 1 ]o 3NN 1 3 1 1 2 2 1 1|2 1.47 1 047

a5 1 1 1 1]|2 a1 1|5 2SN 1 0 3 2 3 7 2 8|2 274 1 174

A7 0 0 0 0jlo o oo o |SESENECEESEEUNEE 0 0 0 0 o 0o 2 ofo 0.47 ] 047

I A3 0 0 o olo o o]z 1 BEHEEEEEEEEE 0 1 1 1 1 5 1 1]|o 0.95 Q 0,95
factots a3 0 0 0o olo o o]z o RGN 1 2 3 3 1 1 2 1|o 0.84 ] 0.34
(F5F) Class B Bl 1 12 1 o1 12 o]z 1 EENSEEECEEEEEE 1 1 1 1 1 2 1 1|2 116 0.75 041
B2 2 2 X 2|2 2 1 4 3 L 3 4 & 1 3 4 2 1 2 7 SO 1 i 274 2 0.74

B3 0 0 0 ojo 0 0 2 2 o o 0 0 0 X, 0 2 I l ) 1 il L] 0.88 a 063

B4 3 2 4 2|4 2 3 5 2 4 5 3 3 3 s 1 2 1 2 & 1 2 2 274 275 0.0l

85 6 0 0 olo o o1 oSSR 0 0 1 1 1 2 o 1|1 0.42 Q 0.42

Class C a 0 0 o olo o o3 2| EENNCEENEEEE 0 0 1 1 1 2 1 1|o 116 ] 116

c2 6 0 o olo o oo o|EENNECEEEEEEE 0 0 0 0 0 0 0 0@ 0.47 047
TOTAL 12 11 13 11|20 13 10 |37 23 |[SEVMRRESESSANIEl 16 21 % 17 18 47 24 29| 11| 2468 1175 1293

Species sequenced in this work are in bold. Full list of abbreviation of the species names used in the figure: CN
Cymodocea nodosa; PO Posidonia oceanica; TT Thalassia testudinum; ZM Zostera marina; PA Potamogeton

acutifolius; SP Spirodela polyrhiza; WA Wolffia australiana; AM Avicennia marina; RA Rhizophora apiculata; OS
Oryza sativa; BD Brachypodium distachyon; AC Ananas comosus; EG Elaeis guineensis; AO Asparagus
officinalis; BV Beta vulgaris; UG Utricularia gibba; SL Solanum lycopersicum; CC Coffea canephora; VV Vitis
vinifera; PT Populus trichocarpa; AT Arabidopsis thaliana; TC Theobroma cacao; ATR Amborella trichopoda.




Extended Data Table 6. The copy number of genes involved in flavonoid biosynthesis

Freshurate
Seagrasses oot hAangrove| hdoconots Eudicots
specias
Gene - o By
orthogroup | - |cw Po Tr Im|ea s walam ma|os 8D Ac &G M0 |Bv us sL o w PT AT 7C |apg|TOECMOM Gveragem  ennehment
name seagrasses seagresses in seagrasies
ocooooore | ows & 32 31 a3|e 1 1]|s J|DEEREERER] 5 1 4 > 13 8 1 &3 a7 1a8 151
omosee | e |1 o2 2 a1 o1 2|1 o [N > 1 > 1 1 1 2 13 13 13 b
omooasrs | mu |1 3 3 7]z 1 3|1 |EEEEAETEEEEE i 1 1 1 oz 2 1 2| a 16 35 18
ocoooorto | mew |5 7 14 3|2 7 s|e o)W e 0 4|2 1 9 24 7 u 1 afa 69 7.3 0.4
ocoocos?e | s |1 2 2 2]z 2 1|10 2 [FSREEREERNEENENl 2 o0 2 2 5 14 3 3|2 26 15 21
QG000 FLS 1 2 0 0 1 Q 0] 3 3 & 1 1 (v} - 2 1 1 1 2 4 5 3 2 B 1 Qg
ocooozsez | om 1 4 s 2|1 2z 1o [SCEEGEEEEEEEEEl 1 o0 1 1 a 2 1 3| a 16 25 08
Mab-0Gs | or1 |46 76 74 se|ss 73 42146 92227 137 72 137 83|02 78 184 230 126 215 12 1sef143| 1327 62 5.7
Mmaoss | e |8 7 7 s|7 &8 7|17 zalew = 16 18 |11 s 18 2 om @ o m|x| e £.25 1395
2in
ocoooots | sora2 J12 6 18 7|2 o of1s 1af3 18 1 43 3|2 0 % 3 17 2w 17 25| 7 |fresshwater n 9
species
osoocosss | ar |1 2 2 2)a 2 o2 J[CONEEREGNEREEl > 1 > 4 3 2 a4 5|1 33 18 15

Species sequenced in this work are in bold

. Full list of abbreviation of the species names used in the figure: CN
Cymodocea nodosa; PO Posidonia oceanica; TT Thalassia testudinum; ZM Zostera marina; PA Potamogeton

acutifolius; SP Spirodela polyrhiza; WA Wolffia australiana; AM Avicennia marina; RA Rhizophora apiculata; OS
Oryza sativa; BD Brachypodium distachyon; AC Ananas comosus; EG Elaeis guineensis; AO Asparagus
officinalis; BV Beta vulgaris; UG Utricularia gibba; SL Solanum lycopersicum; CC Coffea canephora; VV Vitis
vinifera; PT Populus trichocarpa; AT Arabidopsis thaliana; TC Theobroma cacao; ATR Amborella trichopoda.



Extended Data Table 7. The copy number of genes involved in salt stress

Seagrasses g Margr ovel hoconots Eudicots
Hpedes
avers ron average in STt
OrthogroupjGerename| CN PO TT IM | PA 5P WA |aM R4 |OS BD AC EG A0 |8V UG 5L OC W PT AT TC JATR - - in
Seagrasses Seagresses
t2agrasses
OGODD0G1E)| MHKHLZM4 | 4 2 2 gof -z 2 g L 5 |ESas 2 = 3 1 v T MR R 3 412 3.2 28 -05
ocoooeso0l Mass | 2 2 1 101 1 1|1 2 JSSEEEEEESEEEEREEE 1 1 1 2 2 1 2 1|2 18 L5 Q3
oGooL12E2| MG 0 0 0 o1 1 1 1 1 T 1 1 1 Lo B R R [ 1 o -1
MM Nogooosess|  sosi I G ] (| 1 1 1 2 T 1 1 2 s A 1 2 2 1 1 12 13 o
antiporters
Tommesl 8 5 4 515 5 6]l 1w EEEENCREEENGN 4+ 5 5 8 8 8 & 7|7 71 5 16
ocooo16as|  sos3 0 1 1 zZ]s 1 1|1 SR > 4+ 5 2 2 3 2 2[1 2.2 1 12
OE00097L7] 5052 1 1 1. L] 1 1 1 2 1 B 2 o 1 L 1 1 1 2 L 1 1 1 1 0
0GO0004EE| AP 3 LR 514 2 1 4 3 e #e i h S 2 acf 3 = 3.2 425 105
osooa7oas| averdike | 0 3 0 o)1 o oo ofBEEeEEG] 0 0o o o6 0 0 0 o]0 o1 0.8 a7
HePPases logoozzavs| averdike | 0 0 0 2]oe o oo ofB® @& @ & 8]lo 1 o o o o o ofo 01 03 0z
ogoosTod| aveidke | 0 0 1 ol o o0 oo o PORNGEORNENNGN 0 0 o0 o0 0 0 o 0] 0 01 03 02
OGO0OZBIBE| AVPI-Ike | O O O il o 0 0] o0 o poEEsgE gl 0 0 0 0 0 0 0 0jo 1] 0.3 03
g
OGOD00274 C'EE,G TTa a4 2 2[s 4 2|7 :|CHEEEEE ; o ¢ ¢ z 5 s |2 4.7 3 47
1§17
osoootonz| ovaczre | 2 1 3 o]z 4 o4 5 EEEEEERONNCENME 2 1 : 3 2 3 2 3|3 23 15 14
GOl
OGODOL18S CN“’C_L?’J 1 1 1 1]2 1 2|5 2 CANETEEEEE 7 0 5 2z 2 a4 & 2|2 28 1 18
012713
TR
060001985 r_w[;;. 5710 1 2 2|2 1 1|z [N : o : 2 2 3 s 2|1 21 1.5 06
i [=Cclw 4
=003 4 -
areue OEO00366E 5 1] 1 0 il 4 4 0 4 1 ot L 1 1 0 1 2 i 3 2 1 1 16 0.5 11
NUCLEOTID] o CRGC20- -
"0 ooo1389 3 0 0 0 o1 o slo o IECEEEEETENEN ¢ o0 0 o0 0o o o ofo 0.4 0 04
E GATED ke
CNGCI4-
carion Jogooasa4e) T 0 o0 1 o0fl1 o ofjo o NSEEECEEETEEEEEENE 0 0 o0 1 0 0 0 of1 0.2 03 a1
CHANNELS CNGCI4-
OGO0AS67S) ke 0o o 1 ojo o 0] 0 O JECI . i 2 o0 1 0 1 0 0 ofo 0.3 03 o
osoozies?|avei4kel 0 0 o0 olo o oo ofE GGG 0 o 1 o0 0o o0 o oo 0.2 0 02
060028477 CN:;‘:J‘J o o 0 1 o 0 1] 0 0 o o ] a o 0 0 1] o 0 0 Q 1] o s} 03z 0z
i
0G0030129 “':‘07 o0 so Ao 0 oo oo 0 0 o0 o o o o o o0 o ofo [1} 03 03
i3
CNGCs in < - E - 3
o g 8 10 317 14 13]23 16AGIGRIINID 0] 2 1 20 16 13 18 20 M| 10 153 85 6.8
oc0007504] kATLZ |0 0 o oo o0 o1 1 |SSEEEEUEEEEE 2 0 2 1 1 1 2 1|1 14 0 14
0G0001734| GORY 1 1 Ty 1 1 1 £} 2 i 2 2 41 2 £ i 2L S 3 2 24 1 14
ocooz7es koridke | 0 2 0 oo o oo o FOREORSGENGENON ¢c o o o0 o 0o o ofo 0 05 05
0GE0001E25| AKTLA 2 2 [} el -l 2 1 o PRl (55 S 2 B 3 Ct A EE R ¥ 3 2l 23 2 o7
ocoozan| AkTidke | 0 0 1 1]o o oo o ONEONNENGENGN ¢ o o o 0o o o ofo [1} 0.5 05
OG00Za548] AKTI-ke | O O O 1] 0 O 0] 0 O JEOSEEEEOR oMo o 0o o0 O 0 0 0}]o [u] 03 03
ocooosszal AkT23 |1 1 0 201 1 1|1 1 SRR 1 o0 2 1 1 1 1 1|1 L1 1 01
K+ Axtzs- |
charnels [OG0010083 7 0 0 1 1J1 o oo o|fNGENGENGRNENN ©c o0 1 0o o o o ofo 01 0.5 0.4
and OE000E9ET) KATZ 1 I 1 1 1 1 1 1 3 i 1 (i} o (1] 1 2 1 1 2 1 1 1] 11 1 -Q1
transporter
# OBOONOTST|  HAKS o0 0 03 1 110 O0NSEEETENIEENGEN 0 0 2 2 1 3 1 111 1 ] -1
OG00ATEIa | HAKSHke | O O 0 O] 1 0 00 O FORERESENGNNON 0 0 o6 1 0 0 o0 oo 0z ] 02
OG0009315| HAKS-Hke | O 0 o2 0 O0]2 2 |EAEUCENCUENE 3 0 0 1 1 0 0O o] 4 1.2 0.3 09
OGO027392| HAKSKke | O O O O 1 o 0o o oo gy o 0 o o0 1 0 0 0]o 01 (1] -0l
ogoooooss| xupak | 4 4 5 7]le 8 5|9 13PREERERRNIENNEY ¢ 1 13 8 10 13 7 10]13 a7 5 47
0GO000529] KURHAK | 3 2 2 4914 2 218 5 JEaEi e 2 3 e 3 4 2 313 2.2 B 02
ogoooaes2| xupak | 2 1 2 1]1 1 oo 2 |EECEEERROEE > o 3 1 2 3 2 2|2 16 1.5 a1
OGO0L4464] KURMHAK | O L i i [ R 1] 0 O JEC 0 o T o 1 0 0 ofo0 0.2 1 08
ocooooso8] accs |4 5 2 3la 2 2|2 4 |ESEESEETEEEEES 2 2 3 2 3 6 2 2|2 3 3.5 02
osooodlas|  acr 2 2 2 2]z 1 21| 1NN 0 1 2 1 1 1 1 1|1 Ko 2 08
d 0G000838d|  C1C-0 1 1 1731 1 1|1 2 SR 1 1 1 1 1 1 1 1]1 11 1 -01
transporter 0G00N1016] CLCA/B (C (S R R 1) (1 1 2 0 Pt » 1 PR A S | 1 1 il 1 Ll 0 11
Jehannel |0G0011443 pcu;-e 0 0 o of1 1 1o 1 ST 1 1 1 1 1 1 1 1]1 e 0 09
OG0002251 N Fi‘_m'a 0 0 0 ofi1 3 0]¢ 0SSN 4 0 8 & 2 1 T 5|1 24 0 -24
0G0003029 'q“;;e‘?q 6 0 0 oo o of1 2T 1 1 2 1 1 1 2 1]1 13 0 13

Species sequenced in this work are in bold. Full list of abbreviation of the species names used in the figure: CN
Cymodocea nodosa; PO Posidonia oceanica; TT Thalassia testudinum; ZM Zostera marina; PA Potamogeton

acutifolius; SP Spirodela polyrhiza; WA Wolffia australiana; AM Avicennia marina; RA Rhizophora apiculata; OS
Oryza sativa; BD Brachypodium distachyon; AC Ananas comosus; EG Elaeis guineensis; AO Asparagus
officinalis; BV Beta vulgaris; UG Utricularia gibba; SL Solanum lycopersicum; CC Coffea canephora; V\V Vitis
vinifera; PT Populus trichocarpa; AT Arabidopsis thaliana; TC Theobroma cacao; ATR Amborella trichopoda.




Extended Data Table 8. The copy number of genes involved in hypoxia tolerance

Seagrasies RIEHW T Mangrovel Moconots Eudicots
species
Ge . ] hment
Orthogroup ™ low ro T zm|ea se walam re |G5 R AT EG MOy UG st oC w T AT Tc |apg| TEreERTem  Everseein  enrichmen
narme Seagrasses  Seagresses  inseagrasses
OGOOOL64S | ACOLZ | 2 2 4 2 14 2| EEEEmcaEE——— 1 1 oz 2 2 2 2 1|1 21 25 0.4
QGO00474d | ACO4 g. 2 0 1 02 2N 1 2 2 1 2 2 2 2|1 1.6 0.5 -1l
E0008626 | ACOS R 1 0] 0 1 NS e P + B T R F 1 11 1 -l
OGI00STHI0 | ACO-ke | 1 3 2 1 B | 1 [T 1. 2 0 =% & 3 0 aLm 0.9 15 06
PCO | ogoort7os | Poo-ike | 2 2 2 o0 oo 1 SENNERESEEEEEE 0 0 0 o 1 0 0 1|we 0.4 18 13
Benes | OGO01E6SS BCO 1 0 0 0 0|0 O [FEEEESENGENSE. 00 0 0 0 0 0 0o 0|0 [v] 6.5 0.5
OGOOZEE1S | AD-ike | O O O 0 010 0 [EEEEREENEEEREEGS 0 0 0 0 0 0 0 o]0 1] 03 032
B s
Mle 11 9 6] 5 2|7 7[ENNEENEEEIEE « ¢ ¢ 5 7 s 5 6|2 55 3 25
tokal
oc0000208 | Aar22 | 7 4 10 7 J10 & 5 | 3 2 [REREEERERG 4. 2 = a4 =8 4y 3 7 4
: | marzz . : s : A .
ocooot1a | o oo 4 2 5 2016 2 1 2 2 1 3 3 2 0 2 2 1]1 35 1.5
0G0021466 ERF 1 1 o o 1 0 0 ] o 0 L] 4] (] o 0 o 0 0 Q 0 o 0 0 o 0.5 0.5
OG0021512 1 2 0 oo o0 o]0 o0 SCENONNIREGREON 0 0 0 0 O 0 0 0|0 1] 0.8 08
Erea | 060026423 1 1 0 oo o0 oo 0 NONSOSSORSGREGY 0 0 0 0 0 0 0 0|0 [t} 0.5 05
0OGO02E049 g 0 0 1J0 o 0|0 0 COENUSERERNGREON 0 0 0 0 0 0 0 O]d0 1] 0.3 03
b ZPRZ
0G0001132 ‘_/pﬂ; 2 1 1 1|2 3 1|s =SSR 1 4 3 2 3 4 2 2|2 29 13 16
ZPR3
OE00Z2570 ¢ 0 o 2 0 0 0|0 O [ESE o @ 0 o 0 0 D 0l]o o 0.5 0.5
0G0030094 ¢ 0 0 1]lo o oo o EUNENEEEEE 0 0 0 ¢ o 0 o o]9 o 0.3 0.3
ERF-WI's
Heo 16 12 16 14119 11 7 |11 7 [ECESEEGEESSaY 4 11 8§ 6 s | 7]6 ] 145 8.5
©GE0002170 3 1 5 3 = 1 2 i 2 2 e ik i 2 R K b [ 5 16 3 14
OG0007502 1 1 1 1 1 1 1 1 1 1 i3 1 31 2 1 1 2 1 1 1 1 1 1 i1 1 0l
LOH 0G0017576 LoH 0 2 o 0 ] 0 1 [+] 0 ] [1] [x] (1] 1 0 0 1] 0 Q o o 0 0 01 0.5 0.4
5 0G0018S84 0 1 2 00 0 0]0 OoSENCENEENUNGN 0 0 0 4 0 0 0 0]0 o 0.8 08
BENeS | 060029367 0 0 0 1]o o oo o |[ENUNNENSGEEGE 0o 0 o o o o 0o oo o 03 03
LDHS
wtalm 4 5 8 5 3 2 4|2 3 SR 2 3 4 3 d: g P o 2 28 55 27
—

Species sequenced in this work are in bold.

Full list of abbreviation of the species names used in the figure: CN

Cymodocea nodosa; PO Posidonia oceanica; TT Thalassia testudinum; ZM Zostera marina; PA Potamogeton
acutifolius; SP Spirodela polyrhiza; WA Wolffia australiana; AM Avicennia marina; RA Rhizophora apiculata; OS
Oryza sativa; BD Brachypodium distachyon; AC Ananas comosus; EG Elaeis guineensis; AO Asparagus
officinalis; BV Beta vulgaris; UG Utricularia gibba; SL Solanum lycopersicum; CC Coffea canephora; VV Vitis
vinifera; PT Populus trichocarpa; AT Arabidopsis thaliana; TC Theobroma cacao; ATR Amborella trichopoda.




Extended Data Table 9. The copy number of CO2-concentrating mechanisms (CCM)-related genes
(Carbonic anhydrases, Boron transporters and proton pumps, C4-metabolism, Rubisco activase)

Seagrasses Freshwater argrovel haocorots Eudicots
spacies
o — enrichment
Orthogroup| Genename |CN PO TT IM|PA 5P WA |AM RA |05 BD AC EG AD|BY UG SL OO W PT AT TC JATR| n wi ’f:;“ n
Wa&a&‘? il =3 S‘eaﬁafnies
CGO0N0ZE | ACAS/Y & 4 6 4|2 0 0|% sS|S 2 & 4 2]z 3 7 5 4 6 6 6|5 395 B 105
osoozas|  acu 1 1 3 o2 1 o]z 1|EENGEEEEEEE > 1 1 1 1 2z 1 1|2 21 128 085
060013954 ACA 1 2 o 2|2 o oo ofp @ 0 0 0|lo 0o o o o o o ofo 016 125 109
0GDO14553 acA o o o olo o oflo of2 @ o o o9|lo o o 0o o o o ofs 032 0 NE")
06019431 AcA o o o ojlo o oflo of2 @ @ o 6|1 o o 0o o o o of1 016 0 016
ocoozamss|  Acas o 0 o 1]lo o oo of0 @ 0 o a|lo o o o o o o ofo 0,00 025 025
Cr'bl““‘ AphaCAintowall 8 7 8 7]8 1 o910 6|20 6 3 6 4|6 4 8 & 5 & 7 7|12 6.6 775 Lo7
e ';:_;?‘” osoonio]| ecze |2 2 2 1|a 1 o 2[fNODNEENERE 2 s 3 2 4 5 a2 a2 263 175 088
OG0005111 BCAS 1 1 12 1]z 1 2|1 1 | 1 1 1 1 2 3 1 2|2 137 1 037
BemCAintowl [ 3 3 3 2|6 2 2|5 z]l2 8 3 s 2|z 5 4 3 5 8 5 &2 400 275 425
ocoooz131| Gammacar |1 1 2 3|2 z 2|2 2[Rl 1 1 3 2 2 3 3 2|2 200 15 a5
0G0006442 m”“:f’”'“ 2 2 1 1)1 1 1|2 1| 1 1 1 1 0 2 2z 1]2 11 15 0
amm’__lm'” 3 3 2 4|2 3 3|3 3 |[CENCEEEEETEEEE : o 4 2 5 5 == ESH 3 an
pe— 2 1 1 1|1 1 3|a 2NN : 1 : 1 3 5 & 3|2 237 125 112
transporter 4/5
o
OGOONL954 el 7oz o | BRI A S : 2 3 1 3 5 3 3|2 216 15 066
transporter 1/2
06012730 o o olo o oflo 1@ eaEE] 1 o 1 1 1 2 1 1|1 0.63 o 063
Boron/Hco| oG000a171 B:;:::jld 1 2 2|1 2 2|2 1 |[FEEEE - : 1 > 1 > 1 1|1 142 15 008
2 Boron/HCO3
Por T vansporer |3 4 6 43 s s|le 7|4 38 7| s 7 5 8 14 3 8|s 558 425 233
sand famity in total
Po®N | nenooooes | ATPasezas| 2 6 6 8|e s sz sl4 & &8 &4 al7 o 7 s 8 18 12 afs 7.26 7 0z
Pumps | ocoo10781|  ATPase 1 0 o o|lo o oflw ofo @ 2 4 0|0 1 1 0 0o 0o o0 ofz2 106 025 080
Caldum-
ocoon162| wanportieg |3 2 3 2|3 2 2|3 2|ENENGENENEN 1 1 2z 2 2 s 3 2|1 242 25 nos
ATPaze 56
H"N‘p:;;[pm’ 12 8 9 1|s 7 s|1s nfaz 2 2 @ wle 2 0 1 w 18 15 n|ls| w7 ars nes
in total
ccooomz| peeczz |2 2 1 43 2z 1|2 |5 & 2 @& 2|z 2 & 2 2 3 3 2|1 262 225 0
ocooedze|  PeRC 1 02 1 1)1 2 1|2 1| 1 1 1 o 2 2 2|2 12 1 021
osooran|  peRc 1 1 1 1|1 1 1]: 1| 1 1 1 1 1 1 1 1|1 116 1 016
ocoooeds3|  perca 1 1 1 101 1 1)1 1 [SEEEEEEEEEEE 2 1 1 1 1 2z 1 11 105 1 005
osooirssa | perc2 o 0 1 ole o oflo of@ @ @ B 1|loc 1 o 1 o o o ofan 016 028 o
0GINR0NT PERC 1 1. a4 02 & 2|z o [ENECENGEEEE s 0 o o o 1 2 1|1 105 15 045
ocoootost| perx1z |1 1 6 1|6 2 1|z 2 |NEGNNGEREN 1 2 2z 2z 2 2 2 2|15 263 225 e
ocoooesss | pepck 101 1 2|1 1 1|0 o NSRS 1 0 o 0 1 1 o0 11 nss 125 LEY
ocoom7s| eerexzz |2 3 1 2|2 1 3|3 2[NENNEEAEEEll : 0 s 2 2 4 2 2|1 211 2 o1
ocooosess|  peok 1 4 2 2|1 1 1]s 1 EENEEEEEE + : 1 1 2 1 1 2|1 153 125 a2
PEDK regula
oGoopagsy PR reRdaterr] 4y o a2 1 1|z L [ERNEREEREEENEN > 1 1 1 2 2 12 1% 15 024
proten
NADP-
060000557 |dependentmalic] 3 3 3 3|3 2z 1]s s)4 @ 2 a @l 2z s 3 3 s a 3|2 332 3 032
anzyme
NADP-
o |oov0nssor fdependenemaic) 0 0 2 oo o oo of2 @ @ 0 2lo o 0o o 1 o 0o oo 016 0s 0.2
STy
photasynt NAD-dependent
hews | OGOOOSSEL el 1 2 a2z 1 e|a 1 EEEGEENEEEEE 2 1 1 1 1 o2 1 x| 126 1 0z
makc enzyme
thiw :
PATWS | oooneseg [WAD-dependent] , 5y 9l 1 1] Rt 11 1 1 o2 o1 12 105 1 005
Malc enavme
Malate
060007502 | detwarogenase | 1 1 1 1|1 1 1|1 R 1 1 2 O T | 11 1 a1
1
ocooozzto| awsamz |3z 1 2 ala 1 1o 1)s@de 2| 2 3 1 01 2 2 1)o 168 25 am
OG006193 G612 2 4 1 1|3 1 of|1 o SNSRI 1 1 2 1 1 2 2 1|1 171 125 004
06o0n3| ameaz o o 1 o]o o oo ole @ o @ 1]loc o 0o o o o 0o oo 0,05 025 0
060024911 GGT2 o 0o o o|l1 o oflo ofe 2 0 @ 0|loc o o o o o o ofo o1 0 o1
oanoozess | aspas 2 1 1 2|2 1 1|2 2NN 2 : z 2 2 3 3 2|1 168 15 a1s
ASPARTATE
0Goo0aa7s [ammorrnsr | 1 1 1 2|1 1 1]z 2pENENEENG 1 2 1 1 2z 2 1 2|2 137 125 012
ERASE ]
Asportote
060007062 |ominotronsfera | 2 1 2 1|2 1 1)1 1[NNIl 2 2 1 1 1 2z 1 1|12 116 1 016
"
& “::::‘"‘m 27 20 35 32|37 25 203 20|36 33 20 26 2|22 7 4 24 x 2 2 2|2]| 2000 25 03
—
ocooossrz] PEED BT H 81 1 a2 A [EEEEEEEEE 1 1 2 1 1 2 1 a2 1 175 064
activase
R
ocooosary|  FUESD 1 01 1 1)1 1 1|o 1 EETEEEEEEEEE 1 0 1 1 1 2 1 2|12 105 1 005
activose
RUBKCD
Rublsco | ognoppasz| S o 1 0 ofo o oJo ofo 0 o @ 2Jo 1 o o 0o o 0o ofo 011 028 014
activase acthase
A
ogomzs|  AUERO 1 1 1 2|2 2 1|2 | 1 : 2> 2 =z 3 1 2|2 208 125 080
ativase
Rub
o La g 3 6ls 4 3|z s |EHNCEESENGENEN : ¢ s 4 5 7 3 5|3 am 425 007
gctivase in total

Species sequenced in this work are in bold. Full list of abbreviation of the species names used in the figure: CN Cymodocea nodosa; PO Posidonia oceanica; TT
Thalassia testudinum; ZM Zostera marina; PA Potamogeton acutifolius; SP Spirodela polyrhiza; WA Wolffia australiana; AM Avicennia marina; RA Rhizophora

apiculata; OS Oryza sativa; BD Brachypodium distachyon; AC Ananas comosus; EG Elaeis guineensis; AO Asparagus officinalis; BV Beta vulgaris; UG Utricularia
gibba; SL Solanum lycopersicum; CC Coffea canephora; VV Vitis vinifera; PT Populus trichocarpa; AT Arabidopsis thaliana; TC Theobroma cacao; ATR Amborella
trichopoda.



Extended Data Table 10. The copy number of gene families involved in nitrogen metabolism

Fr Lm E r
Seagrasses * e Marigrove] Meoconots Eudicots
SE'{JES
hment
Orthogroup | Genereme |cW Po T zM|ea sp walam e |05 80 AC E6 A0 |ev Us st - w AT AT TC |agg|FVereeRnen sversEein  enrichmentin
Seagrasses  Seagresses wagrasses
OG0000120 5 6 4 4lz a4 aje s|EONOTINEEEEENEN ¢ 6 1S 5 6 5 7 6|10 7.2 4.8 25
OE000206 4 3 4 2] 4 2 1]|% 6NN 2 5 5 7 3 5 & 5] = 43 25 08
OE0ET 3 3 2 3|12 7 1|1 2 NEEEUEE-EEEIEENEN 2 3 4 4 & 2 3 2| 4 42 28 -15
OBO0004ED 1 1 1 1]z 2 215 2EHEEEEEEEEN 10 2 € 5 3 7 &6 6|2 41 1 21
OBO000EES 0 0 0 oflo o ofa of|NEETEEUENOEEE ¢ 1 17 12 3 11 2 4|1 36 0 26
OBO000IZS 1 1 12 zlz 2 3|4 :[EEHETENIEEN < 1 5 3 2 5 3 3|3 28 15 13
OGO0029H0 2 1 1 112 1 o4 2 NEEEEETEEEE 1 1 2 2 2 3 2 2|1 18 13 05
oGoooasag |Mirate/Miit | g 9 2 311 2 o|a4 22 23 0 1]z o 4 2 2 2 3 2[1 18 1 08
e Transporter
OGIOOIEND (NRT) 1 1 1 11 1 2]2 1| 1 1 1 2 1 3 2 1] 4 1.7 1 07
OEDOS152 1 1 1 2|1 o oo o|NEHEEEETENN c 0 0 0 0 0 0 0|1 1 13 0.2
OEH0L0200 1 1 12 1f1 12 2]o 1SRRI 1 1 1 1 1 1 1 1|1 0.8 1 01
OBO0L3TES o 0o o0 oflo o o2 ofOREENEOREGREGE 4 1 o 1 o o 1 oo 0.5 0 a5
OGO0IE342 0o 0 0 1 1 0 0]0 O0|GEEUREISEEGENGN 0 0 0 0 0 0 0 0]0 0.1 0.3 01
OGO016455 {1 2l 1 o]0 0 0|0 2| EONSCEGENONEI 0 0 0 0 0 0 0 o]0 0z 0.5 03
OBHOL7EES 0 0 0 0o 1 o0 o |SGEEGEEIEEONEESE ¢ o0 o o0 1 o 1 o]0 0.2 0 a2
oB002IE2 1 0o 0o olo o of|o o|FONEONEOREONS 0 0o o o o o0 o0 oo 01 03 0.2
TolMRT |20 20 19 21|21 23 14)|42 27|51 47 25 14 33|41 = 60 M4 B S ¥ | AN 337 0 137
OGH000251 4 3 7 £8]6 4 3|5 o [SHEECEEEEELEEON 5 6 3 4 2 7 5 5|3 4 55 1.5
OE0000740 & & 5 &4|ls 1 o3 2[GHESERCEEEEEETN 1 2 1 2 3 6 1 2|2 23 a3 19
OB0002047 6 2 1 o0lo o o|a 3[FSENHEESEESEESE 0 1 4 3 3 & 0 3|2 24 0.8 17
05000212 | Aminoocid | & 1 1 01 4 1|e 2[EEEEESEEEEESN 1 o0 3z 2 3 4 3 2|2 24 05 18
oG00ses0 | Transporter | 4 Ak B | 1 1 110 1 |[EESETETE e 1 K | 2 P S S 1) 15 11 13 01
CGDOL42TS 00 2 0J0 0 0|1 ORI 0 1 0 0 1 0 0 0]o0 0.3 0.5 2
CE00Z2012 0 0 0 1|2 o o|0o o FCRNUSEOUSSONEON 0 0 0o 0 0 0 0 o]0 0 03 03
OEDUZTSE0 0 0 1 a1]o o ofo o |NGEECEEORNNOREGE c o o o o 0 o oo 0 0.5 0.5
. . Urea ,
OGO0088EE2 1 i L] 1 1 1 1 1 [EESEET T T 1 A bT | 1 1 T 11 1 01
transporter
e -
ocoo0sose | . LS L b | 1 2|0 1SRN 1 1 1 1 2 1 1 1|1 11 1 a1
050005078 | Reductase | 2 1 1 11 1 7|1 1 |[EEENSSEEEEEEEEREE 1 1 1 1 1 1 1 1]a 14 1 a4
NE)
DE0005129 e 1 01 11 o1 a2 1[ECEEEEEEMEEEE 1 1 1 2 2 o2 2 1|1 14 08 0.7
TETTEoenT
OB000S95T x 1 1 1 1|1 2 1|2 1 |[ESENEEEEEE 1 1 1 1 1 2 1 1)1 13 1 a3
Mitrite
oconoonye | Reductoze |3 3 g g la 1 a1 o [EEEESEEEEEEEERN 1 1 2 1 1 1 1 1|2 -k 1 0
INiR]
OBO001530 1 1 1 115 11 1)1 1SRRI 1 1 1 1 1 2 2 1|1 18 1 08
0G000L5E2 3.3 2 2|2 2 2|1 2[ENEUEENEE— 2 3 2 2 2 4 2 1] 2 21 25 0.4
OGH00I0L2 1 3 2 2|0 o 1]1 >|SCEEXEECEEONEOE ¢ 2 7 4 0 2 1 o0]|o 16 23 08
003672 | _ 2 rh A 1 2 0.7
OE0IET2 Glutamate 2 2 1 1|2 2|SEEEEEEEEEEEE_ 1 1 1 1 1 2 1 1 1z o
oG000s9sa | Smthese | 2 2 2 2111 1 1|3z 1[FENEETEEREEEEREN 1 1 2 1 1 2 2 12 14 18 0.3
(GOGAT)
OBO0L7196 0 0 0 1|4 o of|o offONON OO0 c 0o 0 0o 0 0 0o oo 0 03 03
OBO0RTEE 0 0 0 1|1 o ofo offORNONONONON o 0o o o o o o oo 0 03 03
OGO0ZIL5S 0 0 0 119¢ ¢ 0|0 O |FOSSOSEONEOREOSN 0 0 0 0 0 0 0 0]0 0 03 0.3
OGHNIET2 2 2 2 2|2 1 1]2 2|CENEUEEHEESIEEN 1 1 1 1 1 2 1 1|1 13 2 0.7
OG00N024 | 302 3 8|4 4 2|5 s|EREEGETET 2 5 5 3 5 8§ 6 4|4 46 4 a6
Glutomine
oG001802e | Synthetoss | 0 0 1 1|0 o o|o of@ @ @ o i|]o o o o o o o ofo 0.1 0.5 0.4
G5
OE0023514 s o o o 1|lo o of|o off@ra @ o 0|c o o o o 0o o0 ofo 0 032 0.2
060000842 | Asparagine | 20 2 4 2|2 2 a3z 2 [FONNSENEARNNARNEN 2 1 2 2 1 3 3 2]2 26 E 0.4
0Gom0755s | Hnthetase 1 1 1 1 1 1 211 0 |G 1 b 2 1A 1 1 1 1 11 1 01
OGO001180 1 7 ] [ S 1 3 5 [EEEERE 1 3 4 2 3 4 3 212 26 2 0.6
OGOHONETTT 1 1 1 1 1 1 1 1 1 SIS ] 1 1 1 1 1 1 1 1 1 11 1 01
oGoo27340 | Clutemate | o g o 101 o o|lo of@ @ @ & @jo o o o o o o oo 0 03 0.3
Dehydrogena
060026925 | seqgory |© o 0o 1jJo o o|lo of@a @ o © 0Jo o o o o o o oo 0 03 0.3
OG0B 0 0o 0 1]Jo o oo o |FGEEOSNONEORNON ¢c 0 o o o o 0 o]o 0 032 0.3
OB0030253 00 0 1]lo o oo offONEONEGREGNGN c o0 o o o o 0o oo 0 0.3 0.2

Species sequenced in this work are in bold. Full list of abbreviation of the species names used in the figure: CN Cymodocea nodosa; PO
Posidonia oceanica; TT Thalassia testudinum; ZM Zostera marina; PA Potamogeton acutifolius; SP Spirodela polyrhiza; WA Wolffia
australiana; AM Avicennia marina; RA Rhizophora apiculata; OS Oryza sativa; BD Brachypodium distachyon; AC Ananas comosus; EG Elaeis
guineensis; AO Asparagus officinalis; BV Beta vulgaris; UG Utricularia gibba; SL Solanum lycopersicum; CC Coffea canephora; VV Vitis
vinifera; PT Populus trichocarpa; AT Arabidopsis thaliana; TC Theobroma cacao; ATR Amborella trichopoda.
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