Table S1. List of RT-qPCR primers used for evaluating expression of the Nitrogen assimilation genes

in S. polyrhiza ecotype NB5548.

Gene Primer Forward Primer Reverse PCR product,
name name length in bp
NR nr-f2 CTTCTGGTCCGTCGATCTC nr-r3 CCAGCAGTTGTTCATCATTC 136
NIR nir-f4 GAGGGAGGATGACGATGAAG nir-r4 GTGAAGCAGAAGCGACGAG 108
GS2 GS2-f1 CATCGCGGAGTACATITGG GS2-r1  |CACTTCACTGTCTTCTCCTG 154
GS1;1 GS51-6-5 |GAGCAAAATGGGAAAGGG GS51-6-4 | GCTGCTGGTGATGATATTGTG 134
GS1,;2 GS1-F5 TTCTCGTCATGTGCGACTCC GS1-R7 |CTCCTGCTCCAGTCCATACC 131
GS1;3 GS1-5 gF11 | GGCGTCCTCCTGTCGTTT GS1-5 gR11 |CTTCTGATCTCGTCCATGC 119
Fd-GOGAT g8-f4 ATACATTGCAAGACTGAGG g8-15 TGGTGAAGGTCATAGATAAGC 114
NADH- ng-f3 CTTGAAGGACGATGGCAGC ng-r4 TATGAGTTCTTCCACACTAGG 131
GOGAT C
Histon3 H3dwqF1 |CGCAAGTACCAGAAGAGCAC | H3dwqR1l |CGAAGAGACCCACGAGGTAG 160
Actin ActindwF1 |TGTTTTCCCAAGTATCGTC ActinR5 |TCCCAGTTGGTGACGATT 153
Table S2. Distribution of potential regulatory DNA cis-elements along 1kb promoter region upstream
of the translation start of eight S. polyrhiza genes related to N assimilation. The numbers for NRE-like
elements and (GA/CT)n repeats indicate their position related to the first gene ATG. Numbers for
GAATC/GATTC, TATA-like and 4G elements show frequencies of those elements.
Promoter / NRE-like GAATC/GATTC | TATA-like (GA/CT)a 4G
cis-element
-41 to -72
NR 934 to 259 1 1 -710 to -796 5
-54 to -83
. -84 to -108
NiR _184 to -209 ND 1 -796 to -808 1
-216 to -240
GSI;1 -134 to -159 4 2 ND 2
-189 to -217
1;2 477 to -503 6 1 -1010 to -1068 4
GSI;3 -634 to -659 ND 1 -368 to -400 3
-89 to -117
GS2 -124 to -148 2 1 :33(1) :g ;ig 2
-860 to -888
-247 to -271 -329 to -351
Fa-GOGAT -351 to -376 : : -559 to -864 :
-86 to -109
NADH-GOGAT -113 to -140 2 5 -658 to -714 6
-161 to -191




Table S3. List of primer used for cloning selected Nitrogen assimilation genes of S.polyrhiza ecotype

NB5548.

Gene Primer Forward Primer Reverse PCR
name name product
length
in bp
NR SpNRcl F1 | TGTTCATCCATCTGTCGGG NR-R3 |CCAGCAGTTGTTCATCATTC 1454
NR NRF2 CTTCTGGTCCGTCGATCTC SpNRcl R1 | AATGGAAGGGAGGGACTGG 1450
NIR SpNIRcl F1 | ATCACCCGCCGACCTCGTA SpNIRcl |GCCACCAGCCCTCTCATCA 1445
R2
NIR SpNIRcl F2 | G TGACGACCAGCAAGCAGA SpNIRcl |CACCGTGAAGCAGAAGCGAC 1395
R1
GS2 GS2-7-1 |GTTGCAGAGCGGAGGAGAAGA| GS2-7-2 |ATGAAATAACAGACTGGGCGGA | 1392
G G
GS1;1 GS1-6-2 |CGCCGACATCAACACCTTCC GS1-6-3 | AGGATAAACTGGAGATGGGG 718
GS1;1 GS1-6-1 |CTGAATCTTCCTTCCCCTCTC GS1-6-4 |GCTGCTGGTGATGATATTGTG 1134
GS1;2 GS1-2-1 |CTTCTGACTTTTGGGTGCGTCC GS1-2-2 | GAAGGGGGGAGGACTTACTAGA | 733
G
GS1;2 GS1-2-1  |CTTCTGACTTTTGGGTGCGTCC GS1-2-4 |GGAATGAGAAGGAACCCAGGA 1360
GG
GS1;3 GS1-5-4 |CATGGCTCTTCTCAACGAC GS1-5-2 |CTTCTTCTTCTCTCTCCTAGGG 1088
Fd- g8-23f | GGCTATCTGTCAATCTAGGG g8-23r |ACTCCGCTCTTAAATCCACC 526
GOGAT
Fd- gogat8-f2 | TCTCCTCCTCCTCCTCTTCC gogat8-rl | ACTAGATGGTGAGAAGGAGG 5224
GOGAT
NADH- | SpNADH- | ACATACGCCTTCCAGTTT SpNADH- | ATGATATTAGAGCTGGTCC 1428
GOGAT |GOGATF1 GOGAT
R1
NADH- | SpNADH- | CCTGAAAGAAAGGCTCTATAC | SpNADH- | CCCTAGCAAGAATCTCAAAA 1417
GOGAT |GOGAT F2 GOGAT
R2
NADH- | SpNADH- | TTGGTCTTTCTTCTGAGGT SpNADH- | TATTGAGCTGCTTCTGGT 1459
GOGAT |GOGAT F3 GOGAT
R3
NADH- | SpNADH- | GAACAAGTAGTCAACAGCA SpNADH- | GGAAGTTATTCGTCTCAAG 1357
GOGAT |GOGAT F4 GOGAT
R4
NADH- | SpNADH- | CAAGATCCCAGAATTCAAC SpNADH- | GTCGCCATTCTCTTTATGA 1399
GOGAT |GOGAT F5 GOGAT

R5
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Figure S1. Simplified diagram of Nitrogen assimilation in plants. NRTs, nitrate transporters; AMTs, ammonium transporters; HPP,
histidin-prolin-prolin containing protein; NiR, nitrite reductase; NR, nitrate reductase; GS1;1, GS1;2, GS1;3, tree isoforms of major
cytosolic glutamine synthetases; GS2, chloroplast glutamine synthetase; Fd-GOGAT, ferredoxin-dependent glutamate-oxoglutarate-
aminotransferase; NADH-GOGAT, NADH-dependent glutamate-oxoglutarate-aminotransferase; ? — unknown transporter; 2-OG, 2-
oxoglutarate; Glu, glutamate; Gln, glutamine;
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Figure S2. Photographic documentation of six duckweed species cultivated during 12 days on media supplied with 5 mM NO3, 5 mM
NHJ as sole N source or 2.5 mM NO3 and 2.5 mM NH}.

0 - start point, 2, 4, 6, 8, 10, 12 days after inoculation.
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Figure S3. Comparative dynamics of pH changes during the course of duckweed cultivation over 12 days period in the medium
supplied with different sources of Nitrogen. (A) medium supplied with 5 mM NO3, (B) medium supplied with 5 mM NH}; (C) medium
supplied with 2.5 mM NO3 and 2.5 mM NH (mix).
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Figure S4. Comparison of the exon-intron structures between NR gene of S. polyrhiza and the homologues of some representative plant
species: AtNR1 (A. thaliana, Atlg77760); AtNR2 (A. thaliana At1g37130); NnNR1 (N. nucifera, LOC104589753); NnNR2 (N. nucifera,
LOC104589330); OsNR1 (O. sativa, LOC4330867); OsNR2 (O. sativa, LOC4345795); OsNR3 (O. sativa, LOC4345798); SbNR1 (S. bicolor,
LOCB8078943); SUNR2 (S. bicolor, LOC8083522); SbNR3 (S. bicolor, LOC8055422), SpNR (S. polyrhiza CP019094, the 18" chromosome,
position from 2346072 to 2349117). Coding sequences are colored boxes. Introns are black lines. The bar corresponds to 1kb of DNA

sequence.



SpNR
OsNR3
OsNR2
SbNR2
HWR2
BdNR2
SbNR3
OsNR1
SbNR1
HWR1
BdNR1
ANR2
ANR1
NnNR1
NnNR2
Consensus

SpNR
OsNR3
OsNR2
SbNR2
HWR2
BdNR2
SbNR3
OsNR1
SbNR1
HWR1
BdNR1

ANR2

ANR1
NnNR1
NnNR2

Consensus

SpNR
OsNR3
OsNR2
SbNR2
HWR2
BdNR2
SbNR3
OsNR1
SbNR1
HWR1
BdNR1

ANR2

ANR1
NnNR1
NnNR2

Consensus

SpNR
OsNR3
OsNR2
SbNR2
HWR2
BdNR2
SbNR3
OsNR1
SbNR1
HWR1
BdNR1

AINR2

AINR1
NnNR1
NnNR2

Consensus

SpNR
OsNR3
OsNR2
SbNR2
HWR2
BdNR2
SbNR3
OsNR1
SbNR1
HWR1
BdNR1
AINR2
AINR1
NnNR1
NnNR2
Consensus

MVTSVDNRRF
MAASVQPRQ-
MAASVQPRQ-
MAA-VEPRQ-
MAASVEPRQP
MAASVEPRQ-
MSTCVEPPTH
MAASVEYK- -
MAASVDRH - -
MAASVEYNRQ
MATTVDYNRQ
MAASVDNRQY
MATSVDNRHY
MEGSVENWQF
MAASVENRQF
MAASVEPRQ-

-EDSDDEDSD
- -DDEEEEQ-
- -DDEEEEQ-
PSDDDDDDD -
EDDDDEDDEG
SSDEEEEEQ-
SSDDDDDEHQ
ETDSDDEDS |
DSDSEDEDTI
DSDSDDEDSV
-SDSDDEDNI
DVSSEDEN- -
DSSSDDED- -
ESSSEDEG- -
EESSEDEG- -

XSDSDDED - =

TPVPLHYVRN
TPAALHFVRN
TPAALHYVRN
TPAPLHYVRN
TPAPLHYVRN
TPAPLHYVRN
TPAPLHYVRN
TPAPLHYVRN
TPAPLHYVRN
TPVPLHYVRN
TPAPLHYVRN
TPVPLHYVRN
TPVPLHYVRN
TPVQLHYVRN
TPIQLHYVRN

TPAPLHYVRN

STGVWRGARL
STSVWHGARL
STSVWRGARL
STSVWRGARL
STSVWRGARL
STSVWRGARL
STSVWRGARL
STSVWRGVRL
STSVWRGARL
STTVWRGVRL
STSVWRGARL
STSVWRGVPL
STSLWKGIPL
STSVWRGVRL
STSVWRG IRL
STSVWRGARL

MHNGELLSPD
MQNGEPLLPD
MQNGEPLLPD
MQNGEPLLPD
AQNGEPLLPD
MQNGEPLLPD
QQNGGPLLPD
MQNGEPLTPD
MQNGEPLAPD
MQNGEPLAPD
MQNGEPLAPD
MQNGEYLTPD
MQNGELLTPD
MQNGELLSPD
MQNGELLSPD

MONGEPLLPD

20

|
GHLEKGGGKV
FGHLE-PGSA
FGHLE-PGSA
FGRLE-PGVA
FGRLDAPATA
FGRLETPVRA
LANLDPGAAA
LAPHPWASNA
LAPHPWPGNA
VSAHPWPTNA
ASTHPWPSNA

FGRLP=-PGNA

100
|

YEEY | AALKA
-EDWR - -ELY
-EDWR - -ELY
-EDWR--SLY
HEDWR - - EAY
-QDWR - -ELY
DDDHHRHETY
PPDWR - -SLY
PPDWR - -SLY
PPDWR - -SLY
PPDWR - -SLY
-ETHNSNAVY
-ESHNRNVPY

«~EDWR=XLY

160
|

HGAVPRGKWE
HGAVPRGDWS
HGAVPRGDWS
HGAVPRGDWA
HGAVPRGDWA
HGAVFRADWA
HGPVPRGDWA
HGAVPKADWS
HGPVPRADWS
HGAVPKADWS
HGAVPKADWA
HGHVPKAQWA
HGAVPKANWS
HGPVPQAKWA
HGPVPKAKWE
HGAVPRADWA

260
I

CDILRRCGAM
RDVLRRCGIM
RDVLRRCGIM
RDVLRRCGIM
RDVLLRCGVM
RDVLRRCGVM
RDVLRRCGGV
RDVLRWCGVM
RDVLRRCGVM
RDVLRRCGVM
RDVLRRCGVM
CDVLRRCGIF
SEILRRCGI1Y
CDVLKRCGI1Y
CKVLKRCGI1Y
RDVLRRCG M

340
|

HGFPVRMI IP
HGFPVRAI IP
HGFPVRAI IP
HGFPVRVIIP
HGYPVRVLIP
HGFPVRVIIP
HGFPVRLIVP
HGFPVRVIVP
HGFPVRVIVP
HGFPVRVIVP
HGFPVRVIVP
HGFPVRII1IP
HGFPVRVIVP
HGFPIRMI IP
HGFPVRMI IP

HGFPVRVI |P

A
PVCGAASSNG
PVRGAASSNG
PTARAPGSNG
----GAGTNG
QRLPYPALPG

GSHL - -
GSHL - - -QLE
GSHL - - -QLE
GSHL - - -QSE
GSHYLRRRLG

-QLE

YKEMIRKSNA
YKELVKKSNS
WKDHLQTANR
LKEQLQKANS

GSHL === XLE

DWSVEVGGLV
TWTVEVTGLV
TWTVDVTGLV
TWAVEVTGLV
TWTVEVTGLV
TWTVEVTGLV
AWTVEVAGLV
TWAVEVTGLV
TWTVEVTGLV
TWTVEVTGLV
TWTVEITGLV
EWTVEVTGFV
DWSIEITGLV
DWTVEVCGFM
DWTVEVCGLV

TWTVEVTGLV

RRPPTGEAAG
PSKG--GA- -
PSKG--GA- -
PRKGPGGA - -
-SKKGQ-A- -
GARQGQGA - -
VDDGDGGA - -
GASA--GA- -
GAAD- -GA- -
GAGA---A--
GRSGDSGA- -
SRKG--GA- -
SRRG--GA- -
SRRK--GA- -
SRRK--GA- -

GRKG=-GA- -

GY IGGRMVKW
GCTGGRMVKW
GC IGGRMVKW
GC IGGRMVKW
GC IGGRMVKW
GC IGGRMVKW
GCTAGRMVKW
GF IGGRMVKW
GF IGGRMVKW
GF IGGRMVKW
GF IGGRMVKW
GF IGGRMVKW
GF IGGRMVKW
GF IGGRMVKW
GF IGGRMVKW

GF | GGRMVKW

AKAYPP - ANG
AKAYPP - ANG
AKAYPPPASH
VVRSYKPP -V
VAHAFKPPLV
PVHGFKTAF -
VVHGFKAAS -

EIEPSAL-DA
V-EPSV-RDA
V-EPPV-RDA
V-EPAV-HDA
V-EPST-RDP
V-EPSV-RDP
V-EPSVQHDP
VAEPAV-KDP
V-EPPV-HDP
V-EPSV-KDP
V-DPPV-RDP
ELEPSVL-DP
DLEPSIL-DP
ELEPSIL-DP
EVEPSIL-DS
V-EPSV-RDP

200
I

RRPRRLTMDE
KRPMRLTVDE
KRPMRLTMDE
KRPAR I TMEE
RRPARLTMDE
RRPARFTMDE
RRPARLTMDE
KRPARLNMEQ
RRPARLTMEQ
KRPVKFTMEE
KRPMKLTMEQ
KRPMKFTMDQ
KRPAKFTMEE
NRPAVFTMDQ
KQPAVFTMDR
KRPARLTMDE

260
|

GGAPPKMNVC

==e===lNVC

LRRILVTTAE
VKR I IVTTAE
VKR I IVTTAE
LKR IVVTPAE
VRR IVVTTAE
VKR | IVTTAE
LRR IVVTRAE
LKR I IVASSE
LKRIVVASSE
LKR IVVACNE
LKR IVVACNE
LKR I IVTTKE
LKR I IVTPQE
LKRIIVTTEE
LKRIIVTTEE
LKR| | VTTAE

IPRRADSPVR
IPRRADSPVR
LPRRADSPVR
IRRRADSPVR
IRRRADSPVR
VLRR--SSVS

PG-RSDSPKA
PSPRSFDRHR
-NNLSDSPVR
-NRRSDSPAR
=--RR=DSPVR

RDEATADAWV
RDEGTADAWI
RDEGTADAWI
RDEGTADAWI
RDEGTADAWI
RDEGTADAWI
RDEGTADAWV
RDEATSDAWV
RDEATSDAWV
RDEATSDAWV
RDEATSDAWV
RDEYTADSWI
RDESTADSWI
RDEGTPDSWI
RDEATADSWI

RDEGTADAWI|

IAGEFSAREL
LVNGFPAVEV
LVNGFPAVE |
LARDFPAVEI
LANGFPAAEV
LVHEFPAVE |
LARGFRALEL
LVTGFEAVEL
LVTEFEAVEL
LVTGFQAVEF
LATEFEAVEF
LVSEFAYREF
L ISEFPSREF
LVTEFPSREF
LVSEFPSCEF

LVTEFPAVEF

FEGDEDLPGG
FEGAEDLPGG
FEGAEDLPGG
FEGAEDLPGG
FEGAEDLPGG
FEGAEDLPGG
FEGDEDLPGG
FEGAEDLPGG
FEGAEDLPGG
FEGAEDLPGG
FEGAEDLPGG
FEGSEDLPGG
FEGAEDLPGG
FEGAEDLPGS
FEGAEDLPGG

FEGAEDLPGG

CDSYYHYHDN
SDNYYHYKDN
SDNYYHYKDN
SDNYYHYKDN
SDNYYHFKDN
SDNYYHFKDN
SDNYYHYRDN
SESYYHYRDN
SESYYHYRDN
SESYYHYRDN
SESYYHYRDN
SDNFYHFKDN
SDSYYHYKDN
SQNYYHYKDN
SQNYYHYKDN
SDONYYHYKDN

HQNQTLDVIL
SCNFSS----
VCNFPS- - - -
GCGFPewew=

140
|

ERNSSLIRLT
ERNPLLIRLT
ERNPSLIRLT
ERNPSLVRLT
ERNPSLIRLT
DRNPSLVRLT
ERSASLIRLT
RRHPALVRLT
RRHPALVRLT
KRHPALVRLT
RRHPALVRLT
ERNPSMVRLT
QRNSSMLRLT
ERNPSMIRLT
ERNPSMIRLT
ERNPSLXRLT

20
|

PVTLACCGNR
PVTLACSGNR
PVTLVCAGNR
PVTLACAGNR
PATLVCAGNR
PATLVCAGNR
PVTLVCSSNR
PVTLVCAGNR
PVTLVCAGNR
PVTLVCAGNR
PVTLVCAGNR
AATLVCAGNR
PVTLVCAGNR
PVTLVCAGNR
PVTLVCAGNR

PVTLVCAGNR

GGem == =SKY

KVLPSFVDAE
RVFPSHVDAE
RVLPSHVDAE
RVLPSHVDAE
RVLPSHVDAE
RVLPSHVDAE
RFLPSHVDAK
RVLPSHVDAE
RVLPSHVDAE
RVLPSHVDAE
RVLPSHVDAE
RVLPSLVDAE
RVLPSLVDAE
RVLPSHVDAE
RVLPPHVDAE

RVLPSHVDAE

--PLVSPPSR
--PLVSPPPR
--PLVSPPPR
--SLISPP-R
--PLISPP-R
- -DVAAPVSS
--DLF----P
- -DMFRSGGP
--DLFSS---
--DLFSS---
-QTVFLKPAK
TETKIVKETE
A-PELSRPNQ
ATPELSRPMK
--PLFSPP-R

GKHPFNSEPP
GKHPLNCEAP
GKHPLNCEPP
GKHPFNCEPP
GKHPLNCEPP
GKHPLNCEPP
GKHPFNGEPP
GKHPFNSEPP
GKHPFNSEPP
GKHPFNSEPP
GKHPFNSEPP
GKHPFNSEAP
GKHPFNAEAP
GKHPFNSEPQ
GKHPFNSESP

GKHPFNSEPP

RKEQNMVKQS
RKEQNMVQQT
RKEQNMVQQT
RKEQNMVRQT
RKEQNMVQQT
RKEQNMVQQT
RKEQNMARQT
RKEQNMVRQT
RKEQNMVRQT
RKEQNMVRQS
RKEQNMVRQS
RKEQNMVKKS
RKEQNMVKQT
RKEQNLVKQT
RKEQNMVKQT

RKEQNMVRQT

GTSLPLEVAL
GTS I TRQWAL
GTS I TRQWAL
GTSVTREWAL
GTSVSREWAM
GTSVTREWAL
GTS I TRERAL
GTSLRREVAM
GTSLRRGVAM
GTSLRRSVAM
GTSLRRAVAM
GTS IKKEYAM
GTS | KKEMAM
GTSIKKE 1AM
GTSIKKEIAM

GTS| TREXAM

LAKADGWWYR
LANAD AWWYK
LANAD AWWYK
LANAEAWWYK
LANAEAWWYR
LANAEGWWYK
LADAQGWWYK
LANAEAWWYK
LANAEAWWYK
LANAEAWWYK
LANAEAWWYK
LADEEGWWYK
LANSEAWWYK
LANAEAWWYK
LANAEAWWYK
LANAE AWWYK

--K-PPSDGS
--K-PPSDGS
- -SNKPDDAS
- -KGRVAEEE
- -KSCVHEEA
DGKKADDDAS
SGGGKRRSGS
GGGGKRRAGS
SGGGRRRSGA
NSGGNHREY -
VH----DDDE
VITTVVDSYD

«=KG=--XDGS

160
I

LRRLMHHGF |
LARLMHHGF I
LARLMHHGF I
LARLMHHGF I
LARLMHHGF I
LSRLMHHGF I
LRRLMEHGFV
LPRLMSHGF I
VPRLMAHGF |
LPRLMSHGF I
LPRLMSHGF I
LNRLMHHGF I
LPRLMHHGF I
LTQLMHHGF |
LTRLMHCGF I
LPRLMHHGF |

240
I

I GFNWGAAGV
VGFNFGAAAV
VGFNWGAAGV
VGFNWGAAGV
VGFNWGAAGV
VGFNWGAAGV
LGFNWGPGAV
VGFNWGPGAI
VGFNWGPGA |
SGFNWGPGA |
VGENWGPGAV
KGFNWGSAGV
IGFNWGSAGV
I GFNWGAAGV
IGFNWGAAGI
VGFNWGAAGV

w

DPANDI ILAY
DPSRDIMLAY
DPSRDIMLAY
DPSRDIMLAY
DPSRDIILAY
DPSRDIMLAY
DPTMDVMLAY
DPAHDVILAY
DPARDVILAY
DPARDVILAY
DPARDVILAY
DPSRDIILAY
DPARDI ILAY
DPSRDI 11 AY
DPSRDIILAY

DPSRD| | LAY

400
|

QEYMINELNI
PEY I INELNV
PEY | INELNV
PEY I INELNI
PEY | INELNT
PEH I INELNT
PEYVINEMNT
PEYMINELNI

PEYMINELNI
PECMINELNI
PECMINELNI
PEY I INELNI
PEY I INELNI
PEY I INELNI
PEY I INDLNI
PEY| INELN|

67
67
61
60
55
63
37

a1
42

65
57

121
136
136
132
133
126
142
109
12
12
112
135
141
127
128

201
216
216
212
213
206
222
189
182
182
192
215
221
207
208

276
281
281
284
278
273
289
254
257
256
259
283
286
272
273

356
361
361
364
358
353
369
334
337
336
339
363
366
352
353



SpNR
OsNR3
OsNR2
SbNR2
HWR2
BdNR2
SbNR3
OsNR1
SbNR1
HWR1
BdNR1
ANR2
ANR
NNNR1
NnNR2
Consensus

SpNR
OsNR3
OsNR2
SbNR2
HWR2
BdNR2
SbNR3
OsNR1
SbNR1
HWR1
BdNR1

ANR2

ANR1
NnNR1
NnNR2

Consensus

SpNR
OsNR3
OsNR2
SbNR2
HWR2
BdNR2
SbNR3
OsNR1
SbNR1
HWR1
BdNR1
ANR2
ANR1
NnNR1
NnNR2
Consensus

SpNR
OsNR3
OsNR2
SbNR2
HWR2
BdNR2
SbNR3
OsNR1
SbNR1
HWR1
BdNR1

AINR2

ANRT
NnNR1
NnNR2

Consensus

SpNR
OsNR3
OsNR2
SbNR2
HWR2
BdNR2
SbNR3
OsNR1
SbNR1
HWR1
BdNR1
AINR2
AINR1
NnNR1
NnNR2
Consensus

NSVITTPAHD
NSVITAPGHD
NSVITTPGHD
NSVITTPGHD
NSVITTPGHD
NSVITTPGHD
NSVITTPGHN
NSVITTPGHD
NSVITTPGHD
NSVITTPGHD
NSV IATPGHD
NSVITTPCHE
NSVITTPGHA
NSVITTPCHE
NSVITTPCHQ
NSVITTPGHD

LDLLGAKEIA
LDLLGAKEIA
LDLLGAKEIA
LDLLGAKEIA
LDLLGAKEVA
LDLLGAKEVA
ADLLACKEIA
LELLAAKEIA
LDVLGAKE I A
LELLGAKEMA
LELLGAKEMA
LDLLSAKEIA
LDLLSAKDVA
LDLLGANEIA
MYLLGAKE I A

LDLLGAKE | A

GQ------ S-
AAA----PGL
AAA----PGL
AAA----PGL
AAA- - --PGL
AAA- - --PGL
AAGAASPPAL
-ESAV---ST
-ESAQ- - -GT
-ETTQ- - -GT
SETSQ---GT
DA----- PPS
ES----- NNT
ES----- NP1
ES----- NQT

AAA«===PGX

FDAIHSEKAK
FDAIHSDKAK
FDAIHSDKAK
FDAIHSDKAK
FDAIHSDKAK
FDAIHSDKAK
FDAIHSDKAK
FDAIHSDKAR
FDAIHSDKAR
FDAIHSAKAR
FDAIHSAKAR
FEAIHSDKAK
FEAIHSDKAK
FDAIHSDKAR
FDAIHSDKAK

FDA|HSDKAK

QCRLVSKTSL
PCQLVDKKEL
PCQLVDKKEL
HCRLVGKKEL
PCRLVDKKEL
PCRLVDKKEL
PCRLVAKTVL
KCRLMDKKSL
RCRLVDKKSL
RCRLVDKKSM
RCKLVGKKSV
PVQLVEKTSI
PVRL IEKTSI
PCKL ICKTSI
ACKLVSKISI

PCRLVDKKSL

420

|
EILPINSVTS
EILPINGITT
EILPINGITT
EILPINAITT
EILPINAFTT
EILPINAFTT
DFLPINAITT
EVLPINALTT
EVLPINALTT
EVLPINALTT
EVLPINALTT
EILPINAFTT
EILPINAFTT
EFLPINSTAN
EILPINSTTT
EILPINAXTT

500
|

VRAWDQALNT
VRAWDQSHNT
VRAWDQSHNT
VRAWDQSLNT
VRAWDQTHNT
VRAWDQTHNT
VRAWDQSLNT
VRAWDESLNT
VRAWDEAMNT
VRAWDEALNT
VRAWDEAMNT
VRAWDETLNT
VRAWDESFNT
VRAWDESLNT
VRAWDETLNT
VRAWDESLNT

LKKSISSPFM
K-RSTSTPFM
K-RSTSTPFM
K-RSTSTPFM
K-RSTSTPFM
K-RSTSTPFM
PPRSTSAATS
LKRSTSTPFL
LKKSTSTPFM
LKRSTSTPFM
LKRSTSTPFM
LKKSVSTPFM
LKKSVSSPFM
MKKSVSSPFM
MKKSVSSPFM

LKRSTSTPFM

SMLETYRVGE
ALLDTYRIGE
ALLDTYRIGE
ALLDTYRIGE
ALLDTYRIGE
ALLDTYRVGE
DLLGAYRIGD
GLLEMYRIGE
GLLDLYRVGE
GLLEMYRVGE
GLLEMYRVGE
KMLEDYRIGE
KLLEDYRIGE
KLLEDYRIGE
KLLEDYRLGQ
ALLETYRIGE

740
|

SHDVRRFRFA
SRDVRLFRFA
SRDVRLFRFA
SRDVRLFRFA
SHDVRLFRFA
SHDVRLFRFA
SRDVRLFRFA
SYNVRLFRFA
SYNVRLFRFA
SHNVRLFRFA
SRNVRLFRLA
SHDVRKFRFA
SHDVRKFRFA
SHDVRLFRFA
SHDVRLFRFT
SHDVRLFRFA

QRFYTMKGYA
QRGYTMKGYA
QRGYTMKGYA
QRGYTMKGYA
QRAYTIKGYA
QRAYTMKGYA
QRTYTMKGFA
QRPYTMKGYA
QRPYTIKGYA
QKPYTMKGYA
QKPYTMKGYA
QRPYTLKGYA
QKPYTLKGYA
QRPYTLRGYA
QRSYTLRGYA
QRPYTMKGYA

QPEKL IWNVL
QPEKL IWNLM
QPEKL IWNLM
QPEKL IWNLM
QPEKL IWNLM
QPEKL IWNLM
QPEFLTWNLL
QPEKL IWNLM
QPEKL IWNLM
QPERL IWNLM
QPEKL IWNLM
QPEKMIWNLM
QPDKL IWNLM
QPEEL IWNVM
QPEKL IWNVM

QPEKL IWNLM

NTAA- - -KHY
NT -T-DGKQF
NT -T-DGKQF
ST1S-DGKQF
NTAG-D-KQF
NTTG-D-KQF
TTNT- ASNQF
NTATTQ---Y
NTATTQ---Y
STASAQ---F
AVAAANSRYY
NTTA- - -KMY
NTAS - - -KMY
NISS---KTF
NTSS- - -KTF

NTAX-D-KQF

LITTG--YLS
LITTGAGYSS
LITTGAGYSS
LITTGTGYSS
LITTGTGYNS
LITTGTGYNS
LLVTAAGTEQ
LIVTGSDYS-
LVVTGSDYS -
LIVTGNDYS -
LIATGADYSS
LITTG--YSS
LITTG--YDS
LITFG--YTS
LIATA--YNS

LITTG-GYSS

LPAADQVLGL
LPSSDQVLGL
LPSSDQVLGL
LPSSDQVLGL
LPSSDQVLGL
LPSSDQVLGL
LPSSGQVLGL
LPSPDQKLGL
LPSPDQKLGL
LPSPHQKLGL
LPSPDQKLGL
LPVEDMVLGL
LPSEDQQLGL
LPSKDQVLGL
LPSNDQVLGL

LPSSDAQVLGL

440

|
YAGGGKKVTR
YSGGGKRITR
YSGGGKRITR
YSGGGKKVTR
YSGGGKKITR
YSGGGKKITR
YSGGGKKVTR
YSGGGRKVTR
YSGGGRKVTR
YSGGGRKVTR
YSGGGRKVTR
YSGGGKKVTR
YSGGGKKVTR
YSGGGKKVTR
YSGGGKKVTR
YSGGGKKVTR

520
|

GMMNNCWFRV
GMMNNCWFKV
GMMNNCWFKV
GMMNNCWFKV
GMMNNCWFK |
GMMNNCWFKV
GMMTNCWFRV
GMMNNCWFRV
GMMNNCWFRV
GMMNNCWFRV
GMMNNCWFRV
GMMNNCWFRV
GMMNNCWFR I
GMMNNCWFRV
GMMNNCWFRV
GMMNNCWFRV

600
|

SMSEVRRHST
TMSEVRKHSS
TMSEVRKHSS
TMSEVRRHAS
TMSEVRKHGS
TMSEVRKHGS
TMSEVRKHAS
TMSEVRRHTT
TMSEVRRHTS
TMSEVRRHAS
AMSEVRRHAS
SMSEVKKHNS
SISEVRKHNT
SMSEVKKHNS
SMPEVNKHNS

TMSEVRKHXS

680

[
DA~ -~ s
Dimim =xoim =i NS
) S NS
D---=n-- NS
D----=-- NS
D------- NS
A-eomnn- SH
[ Qs
[ QN
[ Qs
[ S as
DSSS--PNNS
---S--PNVS
DSSSS-PNNS
DSSSSSPNNS
Deis =im= =« NS

760

|
PVGKHIFLSA
PVGKHIFVCA
PVGKH I FVCA
PIGKHIFVCA
PVGKH I FVCA
PVGKH I FVCA
PVGKHIFVCA
PVGKHVYVCA
PVGRHVYVCA
PVGKHVYVCA
PVGKHVYVCA
PVGKHIFLCA
PVGKHVFVCA
PVGKHIFLCA
PVGKHIFLCA

PVGKH | FVCA

VEVTLDGGET
VEVTLDGGET
VEVTLDGGET
VEVTLDGGET
VEVTLDGGES
VEVTLDGGET
VEVTLDGGQT
VEVTLDGGET
VEVTLDGGET
VEVTLDGGET
VEVTLDGGET
VEVTVDGGET
VEVTLDGGDT
VEVTLDGGES
VEVTLDGGDS
VEVTLDGGET

KVNVCRPHRG
KVNVCRPHKG
KVNVCRPHKG
KVNVCRPHRG
KVNVCRPHKG
KVNVCRPHKG
KVNVCRPSNG
KTKTCRPHKG
K INACRPHKG
K INVCRPHKG
K INVCRPHKG
KTNVCKPHKG
RTNVCKPHRG
KMNVCKRHKG
KMNVCKPHKG

KVNVCRPHKG

RDSAWIVVHG
QDSAWIVVHG
QDSAWIVVHG
QESAWIVVHG
KESAWIVVHG
QESAWIVVHG
KDSAWIVVHG
PESAWI | VHG
PDSAWI | VHG
KDSAWIVVHG
RESAWIVVHG
ADSCWI I VHG
ADSAWI I VHG
AESAWIVVHG
AESAWIVVHG

XDSAW|VVHG

NHGANNLAL -
VHGASN-LSQ
VHGASN-LSQ
VHGGSAVLSN
VHGGSS-LSH
VHGGSN-LSH
SSADLTSIVE
SHADLRAIDE
SNADLAAIVE
SHADLNAIAE
VHGSSAVFSL
VHGASNFGPL
VHGASNL -TL
VHGASDL -TH

VHGASN-LSX

LVDGKPCMRA
SIEGKLCMRA
SIEGKLCMRA
TIDGKLCMRA
TIDGKLCMRA
NIEGKLCMRA
SIDGKLCMRA
SIGGKLCMRA
SIDGKLCMRA
STGGKLCMRA
TTGGKLCMRA
TINDKLCLRA
NINDKLCLRA
TIDNKLCIRA
TIDGKLCMRA

X|DGKLCMRA

480

|
WLQCELDLPE
WLVCVLDLPE
WLVCVLDLPE
WLVCDLDHPE
WMLCTLDIPE
WQVCTLDIPE
WLLCVLDHPE
WQVCNLDHPE
WQVCSLDHPE
WQVCDLEHPE
WQVCALEHPE
WNVCALDHQE
WSVCELDHQE
WLVCALDHPE
WLVCALDHPE
WLVCALDHPE

540
|

EIGLVFEHPT
EIGLVFEHPT
EIGLVFEHPT
EIGLVFEHPT
EIGLVFEHPT
EIGLVFEHPT
EIGLAFEHPV
EIGLVFEHPT
EIGMVFEHPA
EIGLVFDHPT
EIGLVFEHPT
EIGIVFEHPT
EIGIVFEHPT
EIGIVFEHPT
EIGIVFEHPT
EIGLVFEHPT

620
|

HVYDCTSFLK
HVYDCTAFLK
HVYDCTAFLK
HVYDCTKFLK
HVYDCTAFLK
HVYDCTAFLK
HVYDCTEYLK
HVYDCTGFLK
HIYDCTGFLK
HVYDCTAFLK
HVYDCTGFLK
HIYDCTRFLM
HIYDCTRFLK
KVYDCTPFLK
HVYDCTGFLK
HVYDCTAFLK

700
|

--LSSIAEA-
--LAPIREAI
--LAPIREAI
--LAPIREAV
- -LAPIREAT
--LAPIREAT
---AP| ----
SPTAAAAPAV
APAAAAPAAQ
APAVVVPRL -
PPPTVVPQQV
--LAPIGEA-
--LAPIKEL -
--LAPIKEV-
--LDPIKEV-
-=LAP|REA-

780
|

YTPTSTDEEI
YTPTSMVDEV
YTPTSMVDEV
YTPTSMVDE I
YTPTSMVDE I
YTPTSMVDE I
YTPTSSVDEV
YTPTSSVDEV
YTFTSPVDEV
YTPTSSVEEV
YTPTSSPEES
YTPSSTVDVV
YTPTSAIDAV
YTPTSSVDDV
YTPTSSVDEV
YTPTSSVDEV

RPNKYGKYWC
KPTKYGKHWC
KPTKYGKHWC
KPNKYGKYWC
KPNKYGRYWC
KPNKYGRYWC
KPTKYGRCWC
RPTKYGKYWC
RPTKYGKYWC
RPTKYGKYWC
RPTKYGKYWC
KPNKYGKFWC
KPNKYGKFWC
KPNKYGKYWC
KPNRYGKYWC
KPNKYGKYWC

KPGNQTGGWM
QPGNQTGGWM
QPGNQTGGWM
QPGNQSGGWM
QPGNQTGGWM
QPGNQTGGWM
QPGNQPGGWM
QPGNQAGGWM
QPGNQPGGWM
QPGNQSGGWM
QPGNQPGGWM
LPGNESGGWM
RPGNQSGGWM
QP ANQPGGWM
QPGNQPGGWM

QPGNQXGGWM

DHPGGADS IL
DHPGGADS |
DHPGGADS |
DHPGGADS |
DHPGGADS |
DHPGGADS |
DHPGGADS |
DHPGGADS |
DHPGGADS IL
DHPGGADS IL
DHPGGADSIL
DHPGGSDSIL

L

L

L

EEEEEee

DHPGGTDS |
DHPGGADS |
DHPGGVDS |

DHPGGADS | L

---APSPRRA
K-APAP---V
K-APAP---V
R-APAP---V
KVAGAP- - - |
K-ALAP--- 1|
-GGPAPPVVV

1 1SSSSSSAV
----TPVRNL
----TPQKNI
---STVTINV
----TVTRNV

mem=AP.aaV

GHFELVVKVY
GHFDLLIKVY
GHFDLL IKVY
GHFDLLVKVY
GQFELLVKVY
GQFELLVKIY
GHFDLLVKVY
GYIELLIKIY
GHIELLIKIY
GHVELLIKIY
GHVELLIKIY
GYFELVVKIY
GHIDLVVKVY
GYFDLVVKVY
GYFDLVIKVY

GHFELLVKVY

480

|
WCFWSVDLEV
WCFWSVEVEV
WCFWSVEVEV
WCFWSVEVEV
WCFWSVEIEV
WCFWSVEVEV
WCFWS IDVEL
WCFWSVDVEV
WCFWSVDVEV
WCFWSVEVEV
WCFWSVEVEV
WCFWSLEVEV
WCFWSLDVEV
WCFWSLDVEM
WCFWSVEVEV
WCFWSVEVEV

560
|

AREKHLEITE
ARQKHLETAE
ARQKHLETAE
ARQKHLETAE
ARQKHLETAE
ARQKHLETAE
AQQKH I ESAE
ARQKHLETS -
ARQKHLETS -
ARQKHIETS -
ARQKHMDTST
AKERHLEKSA
AKERQLEISS
DRQKHLD-SA
ARQKHLE-SA
ARQKHLETSE

840
|

INAGTDCTED
INAGTDCTEE
INAGTDCTEE
INAGTDCTEE
INAGSDCTEE
INAGTDCTEE
INAGTDCTEE
INAGTDCTEE
INAGTDCTEE
INAGSDCTEE
INAGTDCTEE
INAGTDCTEE
INAGTDCTEE
INAGGDCTEE
INAGSDCTEE

INAGTDCTEE

720
|

436
441
441

Ll
438
433
449
414
a7
416
419
443
446
432
433

516
521
521
524
518
513
529
493
496
495
499
523
526
511
512

586
594
594
598
591
586
608
566
569
568
576
595
598
583
584

VALVPRE-K | 649
ALSSPRD-KV 659
ALSSPRD-KV 659
ALSNPRE-K | 664
ALSSPRE-KV 657
ALSSPRE-KV 651
ALSNPREEKV 668

ALSNPRE-KV
ALSNPRE-KV
ALANPRE-KV
ALANPRE-KV
ALVNPRA-KV
ALVNPRE-K 1
ALI-PRE-KI
ALI-PRE-KI
ALSNPRE =KV

800
|

FKDVHPKFPR
FKNEHPKFPD
FKNEHPKFPD
FKNEHPKFPA
FRDEHPKFPN
FKDEHPKFPN
FKNENPKFPD
FKGEDPKFPD
FKDEDPKYPN
FKDEDPKFPA
FKGEDPKFPG
FGGVHPRFPN
FKDVHPRFPN
FKGMNPKFPN
FKGINPKFPN

FKDEHPKFPN

632
635
633
648
663
663
651
652

729
739
739
744
737
1
748
mz
715
73
728
743
743
731
732



SpNR
OsNR3
OsNR2
SbNR2
HWR2
BdNR2
SbNR3
OsNR1
SbNR1
HWR1
BdNR1

ANR2

ANR1
NnNR1
NnNR2

Consensus

SpNR
OsNR3
OsNR2
SbNR2
HWR2
BdNR2
SbNR3
OsNR1
SbNR1
HWR1
BdNR1

AINR2

AINR1
NnNR1
NnNR2

Consensus

SpNR
OsNR3
OsNR2
SbNR2
HWR2
BdNR2
SbNR3
OsNR1
SbNR1
HWR1
BdNR1

AINR2

ANR1
NnNR1
NnNR2

Consensus

GGLMSQHLDS
GGLMTQYLDS
GGLMTQYLDS
GGLMTQYLDS
GGLMTQYLES
GGLMTQHLES
GGRMTQYLDS
GGLMSQYLDY
GGLMSQYLDS
GGLMSQYLDS
GGLMSQHLES
GGLMSQYLDS
GGLMSQHLDS
GGLMSQFLDS
GGLMSQFLDS
GGLMSQYLDS

YANRTEDDIL
YANRTEDDIL
YANRTEDDIL
YANRTEDDIL
YANRSEDDIL
YANRTEDDIL
YANRTEDDIL
YANRTEDDML
YANRTEDDML
YANRTEDDML
YANRTEDDML
YANRTEEDIL
YANRTEDDIL
YANRTEDDIL
YANRTEDDIL

YANRTEDD | L

VVPNLEKMGY
VSPNLEKMKY
VSPNLEKMKY
VSPNLEKMNY
I SPNLEKMKY
I SPNLEKMKY
VSPNLEKMKH
VRPGLEKMGY
VRPGLEKMGY
VRPGLEKMGY
VRPALEKMGY
VQPNLEKMQY
LQPNLEKMGY
VVPNLEKMKY
VVPNLEKMNY

VSPNLEKMXY

820

|
LPLGAA-VDV
LPVGA-YIDV
LPVGA-YIDV
LPVGS-YIDV
LQVGSSYIDV
LQIGAS- IDV
LPIGAR-VDV
LPLGAT-IDI
LPLGAT-IDI
LPLGAP-VDI
LPLGAC-VDI
LPIGST-LEI
LPIGSM-IDI
LSLGST-VNV
LPLEST-LDV
LPLGAT- 1DV

"

LREELDGWAK
LRDELDRWAA
LRDELDRWAA
LRDELDRWAA
LRDELDRWAA
LRDELDRWAA
LRGELDRWAA
LREE IDRWAA
LREE IDRWAA
LREE IDRWAA
LREE IDRWAA
LREELDGWAE
VREELEGWAS
LREELDGWAE
LREELDGWAE

LREELDRWAA

DVKNALLQF
DMANSF IVF
DMANSF IVF
DMANSFVVF
DMANSF ISF
DMANSF ISF
HVD-SVIVF
DLDKSCLVF
DLDKACLVF
DLDKDCLVF
DLDKSCLVF
NIKEDFLIF
NVKEDLLIF
DVKESLLVF
DVKESLLVF

DXXNSFLVF

KGPLGHIEYT
KGPLGHVEYT
KGPLGHVEYT
KGPLGHVEYT
KGPLGHVEYT
KGPLGHVEYT
KGPVGHVEYA
KGPIGHIEYA
KGPIGHIEYA
KGPVGHIEYA
KGPVGHIEYL
KGPLGHVEYL
KGPLGHIEYK
KGPLGHIEYT
KGPLGYIEYT
KGPLGHIEYT

ERSEQVKVWY
EYPDRLKVWY
EYPDRLKVWY
EYPDRLKVWY
EYPDRLKVWY
DYPDRLKVWY
EYPDRLKVWY
AHPARLKVWY
AHPARLKVWY
ANPARLKVWY
EHPGRLKVWY
QYPDRLKVWY
KHKERLK IWY
KH - ERLKVWY
KN - ERLKVWY

EYPDRLKVWY

903
916
916
921
915
908
923
889
892
891
905
917
917
904
905

840

|
GGGNFSVNGE
GRGEFVINGK
GRGEFVINGK
GRGSFVINGK
GRGNFVINGK
GRGNFTINGK
GRGGLVIDGE
GRGAFTVNGE
GRGGFVVNGE
GRGAFTVGGE
GRGEFVVGGE
GKGSFTVHGK
GKGNFLVSGK
GHGSFTVHGK
GRGNFTVHGK
GRGNFVVNGK

920
|

VVGETK- -DP
VIDQVKRPEE
VIDQVKRPEE
VIDQVKRPEE
VIDQVKRPED
VIDQVKRPEE
VI1SQVKRPEE
VVSKVARPED
VVSKVARPED
VVSKVGRPED
VVSNVARPED
VV-ESAK--E
VV-EIAK--E
VVGKALR- -E
VVGESLR--E

VVXQVKRPEE

RKRATKLAMI
PRNARRLAMI
PRNARRLAMI
QRHASRLAMI
QRRARRLAMI
ARHARRLAMI
PRRAGRL VMV
RRFARRLAMV
RRFARRLAMI
RRFARRL AMV
RRVARRL AMV
PKFADKLAML
PKFAKKLAML
PKFAKRLAML
AKFAKRLAMI
PRFARRLAMI

GWSYSVGFVT
GWKYGVGFVT
GWKYGVGFVT
GWKYSVGFVT
GWKFSVGFVT
GWKFSVGFVT
-WKYSVGVVT
GWEYGVGRVD
GWAYGVGRVD
AWEYGVGRVD
SWEYGVGRVD
GWAYSTGF IS
GWSYSTGFIT
GWKYSEGLIT
GWKYSVGFIT

GWKYSVGFVT

8e0
|

AGGTGITPIY
AGGSGITPMY
AGGSG I TPMY
CGGSGITPMY
CGGSGITPMY
CGGSGITPMY
AGGSGITPIY
AGGTGITPVY
AGGTGITPVY
AGGTGITPVY
AGGTGITPVY
AGGTGITPVY
AGGTGITPIY
AGGTGITPIY
AGGTGITPIY
AGGTG I TPXY

0

EEILRQRVPA
EEVLREHVPE
EEVLREHVPE
EAVLREHVPE
EDILRAHVPE
EAILREHVPE
EAILREHVPE
ERTLREHLPP
EQVLREHLPL
EQVLREHLPL
ERVLREHLPL
EAIMREHIPD
EAVLREHIPE
ESVLREHIPG
ENILREHIPD

EAVLREHKVPE

0.200

Figure S5. Sequence alignment of NR protein from S. polyrhiza with other representative species (A) and the resulting proteins
phylogenetic tree (B). AtNR1 — A. thaliana, NP_177899.1; AtNR2 - A. thaliana, NP_174901.1; BANR1 - B. distachyon, XP_003570548.1;
BANR?2 - B. distachyon, XP_003574607.1; HvNR1 — H. vulgare, KAE8814139; HVNR2 - H. vulgare, KAE8794287; NnNR1 - N. nucifera,
XP_010246478; NnNR2 - N. nucifera, XP_010245911; OsNR1 - O. sativa, XP_015622710.1; OsNR2 - O. sativa, XP_015650300.1; OsNR3 - O.
sativa, XP_015650643.1; SbNR1 — S. bicolor, XP_002454625.1; SbNR2 — S. bicolor, XP_002444490.1; SbNR3 — S. bicolor, XP_002454083.1,

SpNR - S. polyrhiza (sequence translated from Acc. OL421561)
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Figure S6. Comparison of the exon-intron structures between NIR genes of S. polyrhiza and other representative plant species. AtNIR -
A. thaliana, At2g15620; NnNIR - N. nucifera, LOC104601782; OsNIR - O. sativa, LOC4326014; SbNIR - S. bicolor, LOC8075200, SpNIR - S.

polyrhiza CP019094, the 18% chromosome, position from 2760613 to 2758617. Coding sequences are colored boxes. Introns are black lines
The bar corresponds to 1kb of DNA sequence.
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Figure S7. Sequence alignment of NIR protein from S. polyrhiza with other representative species (A) and the resulted phylogenetic tree
(B).; AtNIR — A. thaliana, NP_179164; BANIR - B. distachyon, XP_003570568; HvNIR - H. vulgare, BAW00383; NnNIR - N. nucifera,
XP_010263547; OsNIR - O. sativa, XP_015641702.1; Sb NIR - S. bicolor, XP_002454602; SpNIR - S. polyrhiza (sequence translated from Acc.
OL421562)
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Figure S8. Comparison of the exon-intron structures between GS genes of S. polyrhiza and other representative plant species. AtGIn1;1 -
A. thaliana, At5g37600); AtGInl;2 - A. thaliana, At1G66200; AtGinl;3 - A. thaliana, At3g17820; AtGlnl;4 - A. thaliana,, At5g16570; AtGlnl;5 -
A. thaliana, Atl1g48470; AtGS2 - A. thaliana, At5g35630; NnGS1;1 - N. nucifera, LOC104607411; NnGS1,;2 - N. nucifera, LOC104607404;
NnGS1;3 - N. nucifera, LOC104592454; NnGS2 - N. nucifera, LOC104596403, OsGS1;1 - O. sativa, LOC4330649, OsGS1;2 - O. sativa,
LOC4332108, OsGS1;3 - O. sativa, LOC4333896, OsGS2 - O. sativa, LOC4337272, SbGS1;1 - S. bicolor, LOC110434374, SbGS1;2 - S. bicolor,
LOCB8056868, SbGS1;3 - S. bicolor, LOC110431761, SbGS2 - S. bicolor, LOC110436381, SpGSI;1 — S. polyrhiza CP019094, the 7t
chromosome, position from 6306673 to 6309664, SpGS1;2 — S. polyrhiza CP019094, the 18" chromosome, position from 1351512 to
1353850, SpGS1;3 — S. polyrhiza CP019094, the 14 chromosome, position from 1601445 to 1604468, SpGS2 — S. polyrhiza CP019094, the 1+
chromosome, position from 4942769 to 4946754. Coding sequences are represented by colored boxes, introns are black lines. The bar
corresponds to 1kb of DNA sequence.
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Figure S9. Sequence alignment of GS proteins from S.polyrhiza with other representative species (A) and the resulted phylogenetic tree
(B). AtGIn1;1 — A. thaliana, NP_198576.1, AtGIn1;2 - A. thaliana, NP_176794.1, AtGIn1;3 - A. thaliana, NP_188409.1; AtGIn1;4 - A. thaliana,
NP_001331815.1; AtGIn1;5 - A. thaliana, NP_175280.1; AtGS2 - A. thaliana, NP_001031969.1; BAGS1;1 - B. distachyon, XP_010236151.1,
BdGS1,2 - B. distachyon, XP_003558466.1, BAGS1;3 - B. distachyon, XP_003560727.2, BAGS2 - B. distachyon, XP_003580719.1, HvGS1;1 - H.
vulgare, AFX60875.1; HvGS1;2 - H. vulgare, AFX60876.1, HvGS1;3 - H. vulgare, AFX60877.1, HvGS2 - H. vulgare, P13564.2, NnGS1;1 - N.
nucifera, XP_010271383.1, NnGS1;2 - N. nucifera, XP_010271347.1; NnGS1;3 - N. nucifera, XP_010250142.1, NnGS2 - N. nucifera,
XP_010255852.1, OsGS1;1 - O. sativa, XP_015626102.1, OsGS1;2 - O. sativa, XP_015631679.1, OsGS1;3 - O. sativa, XP_015628694.1, OsGS2 -
O. sativa, XP_015635322.1.SbGS1;1 - S. bicolor, XP_021313946.1, SbGS1;2 - S. bicolor, XP_002465624.1, SbGS1;3 - S. bicolor, XP_021306978.1,



SbGS?2 - S. bicolor, XP_021319069.1, SpGS1;1 - S. polyrhiza (sequence translated from Acc. ID MZ605906) , SpGS1;2 - S. polyrhiza (sequence
translated from Acc. ID MZ605907); SpGS1;3 - S. polyrhiza (sequence translated from Acc. ID MZ605908), SpGS2 - S. polyrhiza (sequence
translated from Acc. MZ605909)
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Figure S10. Diagrammatic representation of the structure of FI-GOGAT genes.

At Fd-GOGAT1 - A. thaliana, At5g04140, AtFd-GOFAT2 - A. thaliana, At2g41220, NnFd-GOGAT - N. nucifera, LOC104611350, OsFd-
GOGAT - O. sativa, LOC4344164, SbFd-GOGAT - S. bicolor, LOC8073135, SpFd-GOGAT — S. polyrhiza CP019094, the 1t chromosome,
position from 4454784 to 4484474. Coding sequences are colored boxes. Introns are black lines. The bar is 5 kb.
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DYFKQRFAQV
DYFKQRFAQV
DYFKQRFAQV
DYFKQRFAQV
DYFKQRFAQV
DYFKQRFAQV
DYFKQRFAQV

DYFKQRFAQV

LPSPTANSDS
LPLPRAAP - -
LPLPRAAP - -
LPLPRAAPPL
STTPSS----
LQSPGATGAS
YSNGFSSSTS
LPLPRAAP-S

SVGNSKQTVS
- -EKPAQKA-
A-QKPVQEA-
APQKPTQQA-
VSEKDLSSPS
AAGDASSSFS

A-XKPXQXAS

CMEHRGGCGA
CMEHRGGCGA
CMEHRGGCGA
CMEHRGGCGA
CMEHRGGCGA
CMEHRGGCGS
CMEHRGGCGA

CMEHRGGCGA

WRPVPVNESV
WRTVPFNVSV
WRPVPFNLSV
WRPVPFNVSV
WREVPVNVP I
WRDVPVEAS |
WRPVP INVAV

WRPVPXNVSV

EVLGQFYLDL
EILGQFYLDL
EVLGQFYLDL
EVLGQFYLDL
EALGLFYLDL
EVLGLFYPDL
EVLGQFYSDL

EVLGQFYLDL

YGNPKGSDSA
FGDPKASDSA
FGDPKASDSA
FGDPKASDSA
FGNPRGSDSA
I SNPKASDSA
YGNPKASDSA
FGNPKASDSA

ACLDRNGLRP
ACLDRNGLRP
ACLDRNGLRP
ATLDRNGLRP
ACLDRNGLRP
ACLDRNGLRP
ACLDRNGLRP
ACLDRNGLRP

NMRSMKPVNF
STRS IKPVNF
STRS IKPVNF
RTRS IKPVNF
NSRFLKPVNF
NLRNLKPSNY
NMRTLKPVNF

NTRSXKPVNF

TNPAIDPLRE
TNPAIDPLRE
TNPAIDPLRE
TNPAIDPLRE
TNPAIDPLRE
TNPAIDPLRE
TNPAIDPLRE

TNPAIDPLRE

LLAGR---AA
LLLA
LLAGR---AA
SSVSRLLSSA
LSATK---SS
L-A-R---XA

DNDSGDGAGL
DNDSGDGSGL
DNDSGDGAGL
DNDSGDGAGL
DNDSGDGSGL
DNTSGDGSGL
DNDSGDGSGL
DNDSGDGSGL
280

|
VGYYAKETLP
VGRYAKETMP
VGRFAKETMP
VGRNAKETMP
VGKNARETMP
VGHNAKQTMP
VGYYAKETMP
VGRXAKETMP

360
|

QSDLYKSSFA
QNELYKSPFA
QNELYKSPFA
QNELYKSPFA
QNELYESPFA
QNDLYKSPFA
QSDLYKSPFA
QNELYKSPFA
440

|
NLDSAAELLL
NLDSTAELLL
NLDNAAELLL
NLDSTAELLL
NLDSAAE IMI
NLDSAAELLI
NLDSAAELLL
NLDSAAELLL

520
|

ARYWRTVDDV
ARYWRTSDDF
ARYWRTSDGF
ARYWRTSDDF
ARYWRTSDNF
ARYWRTSDNV
ARYWRTVDNV
ARYWRTSDXF
600

|
LSSPVMDDEL
QSSVAMDNET
QSSPVMDNET
LSSTIMDNET
KSSTVMENEE
LSSAILETDE
LSASVMDKE |

LSSXVMDNET

680
|

GLVMSLEVNL
GLVMSLEVNI
GLVMSLEVNI
GLVMSLEVNI
GLVMSLEVNI
GLVMSLEVNI
GLVMSLEVNI

GLVMSLEVN |

FFSRNRSLLL
ARSAARRLRA
GRAAARRLRA
AARRSR-LRA
VLSSDKNFFF
KLSSTKTIFS
| FDANRGLLF
AXSAXRRLRA

MTSVPWDLYN
MSGIPWDLFN
MSGIPWDLFN
MSAIPWDLFD
MSS I PWDFFN
MTS IPWDLFN
MTS IPWELFN

MSS | PWDLFN

NI1QQLFVKVV
NI1QQIFVKVA
NIQQIlFVKVA
NI1QQIFVKVA
NIQQVFVKIA
NTEQVFVRIV
NIQQVFVKIS

N | QQXFVKVA

I YHRRYSTNT
I YHRRYSTNT
I YHRRFSTNT
I YHRRYSTNT
I YHRRYSTNT
I YHRRFSTNT
I YHRRYSTNT
I YHRRYSTNT

RSGRSPAEAL
RSGRSPAEAM
RSGRSPAEAM
RSGRSPAEAL
RSGRTPEEAL
RSGRTPEESL
RSGRSPEEAL

RSGRSPAEAL

VYVASEVGVL
VYVASEVGVI
VYVASEVGVI
VYVASEVGVI
VYVASEVGVV
VYVASEVGVL
VYVASEVGVL
VYVASEVGVX

VLRHQQAFGY
VLRHQQAFGY
VMRHQQAFGY
VLRHQQAFGY
ILRSQQAFGY
TLRRQQAFGY
I LRHQQAFGY

VLRHQQAFGY

GKRGNILEVG
GKRRNILEVG
GKRGNILEVG
GKRGNILEVG
GKRGNILELG
GKRGNILEVG
GKRGNILEVG

GKRGN I LEVG

R- - -GTRAPP
R- - -GARAPA
R---G----P
VDFVGLYCKS
VDFVRSYC IS
ADF IGLCCKS
RD- -GLXCXS

NWADKQGLPF
DWANKQGL AP
DWASKQGLPP
DWANKQGL AP
VWAKEQSL AP
EWAEKQG I AS
NWANKQG | AS
DWANKQGL AP

3l|)0
KEDNVDDLER
KEDNADD | ER
KEDDADD | ER
KEDNADD | ER
KEDSTDD I ER
KDDKVDDVER
NEENIDDIER
KEDNADD | ER

3?0
SPRWPLAQPM
SPRWPLAQPM
SPRWPLAQPM
SPRWPLAQPM
SPRWPLAQPM
SPRWHL AQPM
SPRWPLAQPM
SPRWPLAQPM

460

|
MILVPEAYKK
MILVPEAYKN
MMLVPEAYKN
MILVPEAYKN
MILVPEAYKN
MILVPEAYKN
MILVPEAYKN
MILVPEAYKN

540
|

PMDESK | TMK
PMDESKVVMK
PMDESKVVMK
PMDESKVVMK
PVDEAKVTMK
PMDESKVTMK
PMDESRVTMK
PMDESKVTMK

620

|
SSEDVQMV | E
SSEDVQMV | E
SSEDVQMV | E
SSEDVQMV | E
SSEDVQMV | E
SSEDVQMV | E
SSEDVQMV | E
SSEDVQMV | E

7?0
PQNAAQVILS
PENADQVTLS
PENADQVALS
PENADLVALS
PENASQVILS
PQNVSQVVLS
PENASQVILS
PENAXQVILS

I VVHRRL - CG
LAAARRGW- -
LAAARRSWAV
SAAARRSWVV
KRTRRRLRGD
KGTKRR- - -N
KRTRQRIGIG
KAXARRXW- X

-VADLNDILS
--ADLNEILS
--ADLNDILA
--ADLNHILS
QVANLEDILS
QVAYLEDI IS
EVANLNDI IS

-VADLNDILS

LDRYKTGVGM
LDRTNTGVGM
FERTNTGVGM
FDRRNTGVGM
FDKLHTGVGM
FDRTHTGVGM
LDKLHTGVGM

FDRTXTGVGM

ELYICRKLIE
ELYICRKLIE
ELYICRKLIE
ELYISRKLIE
ELYICRKLIE
ELYICRKLIE
ELYICRKLIE

ELYICRKLIE

RLLGHNGE IN
RLLGHNGE IN
RLLGHNGE IN
RLLGHNGEIN
RFLGHNGE IN
RFLGHNGE IN
RLLGHNGE IN

RLLGHNGEIN

HPTLSIKYPE
HPTLSIKYPE
HPTLSIKYPE
HPTLSIKYPE
HPTLSVKYPE
HPTLMIKYPE
HPTLMIKYPE

HPTLSIKYPE

GRLGPGMMI T
GRLGPGMMI T
GRLGPGMMI T
GRLGPGMMI T
GRLGPGMMI A
GRLGPGMMI S
GRLGPGMMI T

GRLGPGMMI T

TMASQGKEPT
TMASQGKEPT
TMASQGKEPT
SMASQGKEPT
SMASQGKEPT
SMAAQGKEPT
TMAAQGKEPT

TMASQGKEPT

SPVLNEGELE
SPVLNEGELE
SPVLNEGELD
SPVLNEGELE
NPVLNEGALE
GPVLNERELE
SPVLNEGELE

SPVLNEGELE

80

|
A---GRG-SR
----GGV-S-

ASSSSSS-S-
SSSSSRS-SS
ELSGFRGYSP
AVRRGRG-S -
A-S-GRG-S-

160
|

ERGACGVGF |
ERGACGVGFV
ERGACGVGFV
ERGACGVGFV
ERGACGVGF |
ERGACGVGF |
ERGACGVGF |
ERGACGVGF |

240

|

VFLPQSDEAM
VFLPQDENSM
VFLPQNEESM
VFLPQDEKSM
IFLPQDDTFM
LFLPRDDNIR
VFLPKDDDSM
VFLPQDDXSM
320

|
RAVQSEKWSN
RATKSASWAD
RAAKSASWAD
RATKSFSWAD
RAVATESWGT
RAVASESWAS
RVSKLEKWGD
RAVKSESWAD

400
|

T I QGNLNWMQ
T IQGNLNWMR
T IQGNLNWMR
T IQGNLNWMR
T I QGNLNWMQ
T IQGNLNWMT
T IQGNLNWMQ
T IQGNLNWMX

480

|
VIDFYDYYKG
VIDFYDYYKG
VIDFYDYYKG
VIDFYDYYKG
VVDFYDYYKG
AVDFYDYYKG
VVDFYEYYKG
VIDFYDYYKG

560
|

VDLQNGQVYE
VDLQTGQVLE
VDLQTGQVLE
VDLQTGQVLE
VDLVNGQVYE
VDLENGQVYE
ADLLTGQVYE
VDLQTGQVYE

640

|
FXMGDD | PLA
FCMGDD IPLA
FCMGDD IPLA
FCMGDD I PLA
FCMGDD IPLA
FCMGDDTPVA
FCMGDD I PLA
FCMGDD | PLA

720

1
TLMKDTALTP
SLLNDSKLKP
SLLKDTKLKP
TLLKDPKLKP
ELMKDQYLKP
GLLGDPLLKS
LLMEDPYLKP

XLLKDPKLKP

58
63
54
62
58
59
68

114
102
95

104
137
113
120

194
182
175
184
217
193
200

274
262
255
264
297
273
280

354
342
335
344
377
353
360

434
422
415
424
457
433
440

514
502
495
504
537
513
520

594
582
575
584
617
593
600

674
662
655
664
697
673
680



SpFd-GOGAT
OsFd-GOGAT
BdFd-GOGAT
SbFd-GOGAT
AtFd-GOGAT1
AtFd-GOGAT2
NnFdGOGAT
Consensus

SpFd-GOGAT
OsFd-GOGAT
BdFd-GOGAT
SbFd-GOGAT
AtFd-GOGAT1
AtFd-GOGAT2
NnFdGOGAT
Consensus

SpFd-GOGAT
OsFd-GOGAT
BdFd-GOGAT
SbFd-GOGAT
AtFd-GOGAT1
AtFd-GOGAT2

NnFdGOGAT

Consensus

SpFd-GOGAT
OsFd-GOGAT
BdFd-GOGAT
SbFd-GOGAT
AtFd-GOGAT1
AtFd-GOGAT2
NnFdGOGAT
Consensus

SpFd-GOGAT
OsFd-GOGAT
BdFd-GOGAT
SbFd-GOGAT
AtFd-GOGAT1
AtFd-GOGAT2
NnFdGOGAT
Consensus

SpFd-GOGAT
OsFd-GOGAT
BdFd-GOGAT
SbFd-GOGAT
AtFd-GOGAT1
AtFd-GOGAT2
NnFdGOGAT
Consensus

SpFd-GOGAT
OsFd-GOGAT
BdFd-GOGAT
SbFd-GOGAT
AtFd-GOGAT1
AtFd-GOGAT2
NnFdGOGAT
Consensus

SpFd-GOGAT
OsFd-GOGAT
BdFd-GOGAT
SbFd-GOGAT
AtFd-GOGAT1
AtFd-GOGAT2
NnFdGOGAT
Consensus

SpFd-GOGAT
OsFd-GOGAT
BdFd-GOGAT
SbFd-GOGAT
AtFd-GOGAT1
AtFd-GOGAT2

NnFdGOGAT

Consensus

QVLPTFFDIG
KVLSTYFDIR
TVLSTYFSIR
KVLSTYFDIR
KVLSTYFDIR
QILPTFFDIR
QVLPTFFDIR
XVLSTYFDIR

ADTAQCFSTH
ADTAQCFSTH
ADTAQCFSTH
ADTAQCFSTH
ADTAQCFSTH
ADTAQCFSTH
ADTAQCFSTH
ADTAQCFSTH

LLSSYCGAQI
LLSSYCGAQI
LLSSYCGAQI
LLSSYCGAQI
LLSSYCGAQI
LFSSYCGAQI
LLSSYCGAQI

LLSSYCGAQI

MSKLLHKAVR
MSKLLHKAVR
MSKLLHKAIR
MTKLLHKAIR
MSKLLHKAVR
MSKLLHKAVR
MSKLLHKAVR
MSKLLHKAVR

AMNRLGGKSN
AMNR | GGKSN
AMNR I GGKSN
AMNR I GGKSN
AMNR | GGKSN
AMNRLGGKSN
AMNRLGGKSN
AMNR | GGKSN

KPGEGGQLPG
KPGEGGQLPG
KPGEGGQLPG
KPGEGGQLPG
KPGEGGQLPG
KPGEGGQLPG
KPGEGGQLPG

KPGEGGQLPG

NAD I IQISGH
NADI IQISGH
NADVIQISGH
NAD I IQISGH
NAD 1 IQISGH
NADI IQISGY
NAD I QI SGH

NAD I QI SGH

M1 ATGCVMAR
M| ATGCVMAR
MI ATGCVMAR
M1 ATGCVMAR
M| ATGCVMAR
MIATGC | MAR
M| ATGCVMAR

MIATGCVMAR

KTQQIDLSYL
KTQH IDLKYL
KTQHIDLGYL
KTQHIDLGYL
KTQHLDLSYL
KT-HLDLSYL
KTQHLDLSYI

KTQHIDLSYL

74|10

KGIDGSLQKA
KGLDGSLDKA
KGLDGSLDKA
KGLDGSLDKT
KGVEGSLQKA
RGIEGSLKKG
KGLDGSLEKT
KGLDGSLDKA

820
|

QFACL IGYGA
QFACL IGYGA
QFACL IGYGA
HFACL IGYGA
HFACLVGYGA
HFACL IGYGA
QFACL IGYGA
QFACL IGYGA

900
|

FEIYGLGHDI
FEIYGLGQEV
FEIYGLGQEV
FEIYGLGQEV
FEIYGLGQDV
FEIYGLGNEV
FEIYGLGKD I
FEIYGLGQEV

980
|

QKSESAYAVY
EKSDNAYTVY
EKSDNAYTIY
EKRDNAYTVY
EKSETAYAVY
EKSETAYAVY
QKNESVYSIY
EKSENAYXVY

1,0|60
SGEGGEDP IR
SGEGGEDP IR
SGEGGEDP IR
SGEGGEDP IR
SGEGGEDP IR
SGEGGEDP IR
SGEGGEDP IR
SGEGGEDP IR

1.1|40

KKVSAY | ARL
KKVSAY | ARL
KKVSAY | ARL
KKVSAY | ARL
KKVSAY I ARL
KKVSAY | ARL
KKVSAY I ARL
KKVSAY | ARL

1.2|20

DGGTGASPVS
DGGTGASPIS
DGGTGASP IS
DGGTGASP IS
DGGTGASPIS
DGGTGASPIS
DGGTGASP IS
DGGTGASPIS

1.:?00

ICHTNNCPVG
ICHTNNCPVG
ICHTNNCPVG
ICHTNNCPVG
ICHTNNCPVG
ICHTNNCPVG
ICHTNNCPVG
ICHTNNCPVG
1,3|80

LSNVGLPKWS
LSSAGLPKWS
LMNSGLPKWS
LSNAGLPKWS
LSSVGTPSLS
LSSVGLPKRS
LSSVGLPKLS

LSSVGLPKWS

LEELCEAADE
IKVLCDEADA
IKALCEEADA
IQALCEEADA

LYYLCEAADD

LLKLCEAADE
I KKLCEDADE
IKXLCEXADX

SAICPYLAFE
SAICPYLALE
SAICPYLALE
SAVCPYLALE
SAVCPYLALE
SAICPHLALE
SAVCPYLALE
SAICPYLALE

VDFAFCGSVS
VDLAFCGSVS
VDLAFCGSVS
VDLAFCGSVS
VDLAFTGSVS
VEFSFRGSAS
VDLAFCGSVS

VDLAFCGSVS

QQHLASRPVS
QQHLASRPVN
QQHLASRPVN
QQHLASRPVN
QQHLSNRPVN
QQHLANRPIT
QQHLANRPVN
QQHLASRPVN

WNPLTDVTDG
WSPLADVEDG
WSPLEDVVDG
WNPLTDVVDG
WKPLTDVVDG
WKPLTDVVDG
WSPLTDVVDG
WSPLTDVVDG

RNSKPGVPL I
RNSKPGVPL |
RNSKPGVPL I
RNSKPGVPL I
RSSKPGVPL |
RNSKPGVPL |
RNSKPGVPL I

RNSKPGVPL |

S |KHAGGPWE
S | KHAGGPWE
S |KHAGGPWE
S |KHAGGPWE
S |KHAGGPWE
S |KHAGGPWE
S |KHAGGPWE

S| KHAGGPWE

VASQREELRA
VASQREELRA
VASQREELRA
VASQREELRA
VASQREELRA
VASQREELRA
VASQREELRA

VASQREELRA

STE IRNQPVH
SSQIRSQDVH
SSQIRSQDVH
SSQIRSQDVH
STE IRKQEVH
STS IRKQEVH
STKIRNQDVH

STQIRSQDVH

7?0

AVRNGSQLL I
AVRNGSQLLV
AVRSGSQLLV
AVRSGSQLLV
AVRSGSQLLV
AVRNGSQVLV
AVRNGSQLL I
AVRNGSQLLV

840
|

TCRQWRLSTK
TCRQWRLSNK
TCRQWRLSNK
TCRQWRLSNK
TCRQWRLSNK
TCRQWRLSNK
TCRQWRLSTK
TCRQWRLSNK

920
|

KIGGLNFDEL
KIGGLTLDEL
KIGGLTLDEL
KIGGLTLDEL
KISGLTFDEL
QIGGLTLDEL
NIGGLTLDEL
KIGGLTLDEL

1,000
|

VLRDLLEFKS
VLRDLLELKS
VLRDLVELKS
VLRDLLELKS
VLRDLLEFKS
VFRDLLEFKS
VLRDLLEFKS
VLRDLLEFKS
1,(?80

YSPTLPHLKG
YSPTLPHLKG
YSPTLPHLKG
YSPTLPHLKG
YSPTLPHLKG
YSSTLPHLKG
YSPTLPHLKG
YSPTLPHLKG
1,1|50

SPPPHHDIYS
SPPPHHDIYS
SPPPHHDIYS
SPPPHHDIYS
SPPPHHDIYS
SPPPHHDIYS
SPPPHHDIYS
SPPPHHDIYS
1.2|40

LGLAETHQTL
LGLSETHQTL
LGLTETHQTL
LGLTETNQTL
LGLTETHQTL
LGLAETQKTL
LGLTETHQTL
LGLTETHQTL
1.:?20

RFPGVPGDLV
RFPGVPGDLV
RFPGVPGDLV
RFPGVPGDLV
RFPGVPGDLV
RFPGLPGDLYV
RFPGVPGDLYV
RFPGVPGDLV
1,4|—00

TNGPVLDDVL
SNGPVLDETI
SNGPVLDETI
TNGPVLDETI
TNGPVLDDD I
SNGPVLDDTL
TNGPVLDDVI

TNGPVLDDTI

LSDRSEEIEP
LSDRSEALEP
LSDRSEALEP
LSDRSEAPEP
LSDRSDRLEP
LSDRSDNPEP
LSDRSEELEP
LSDRSEALEP

TVNLMKNGKM
TVNLMRNGKM
TVNLMRNGKM
TVNLMRNGKM
TVAFMRNGK |
TVNMMRNGKM
TVNLMRNGKM
TVNLMRNGKM

ARETLSFWVK
GRETLSFWVK
GRETLSFWVK
GRETLSFWVK
ARETLSFWVK
ARETLTFWVR
ARETLSFWVK

ARETLSFWVK

DRAP I PVGKV
DRAPIPIGKV
DRAPIPIGKV
DRAPIPIGKV
DRAP I PVGKV
DRNP I PVGKV
DRPPIPVGKV
DRAP | PVGKV

LQNGDTATSA
LQNGDTATSA
LQNGDTATSA
LQNGDTATSA
LQNGD I ATSA
LRNGDTATSA
LOQNGDTATSA

LQNGDTATSA

IEDLAQL YD
IEDLAQL I YD
IEDLAQLIFD
IEDLAQL I YD
IEDLAQLIFD
IEDLAQLIFD
IEDLAQL1YD

IEDLAQLI1YD

I ANGLRERV I
IQNGLRERVYV
IQNGLRERVV
IQNGLRERVV
I ANGLRERV I
IGNGLRERV I
IENGLRERV I

IQNGLRERV I

NYFLYVAEEV
NYFLFVAEEV
NYFLFVAEEV
NYFLFVAEEV
NYFLYVAEEV
NFFLYIAEEV
NYFMYVAEEV

NYFLYVAEEV

LSDPEITEAI
LADPDISDAI
LADPEVSDAI
LADPE I ADAI
LADPLVIDAI
LQDPEIMDAI
LSDPEISDAI

LADPEISDAI

7?0

TRPAIPILLA
TRPAIPILLA
TRPAIPILLA
TRPAIPILLA
TRPSIPIMLA
TRPAIPMLLA
TRPAIPILLA
TRPAIPILLA

860
|

PTVTMEQCQR
PTVT I EQAQR
PTVTIEQAQR
PTVT I EQAQR
PTVT I EQAQK
PTVTMEQAQK
PTVTMEQAQR
PTVTIEQAQR

940
|

AFSEDTAKRL
AFSEDTAKRL
AFSEDTAKRL
AFSEDTAKRL
AFSEDTTKRL
AFSEDTAKRL
AFSEDTAKRL

AFSEDTAKRL
1,020
|

EPASS | VQRF
EPATS | VERF
EPATS | VERF
EPATS | VERF
EPAVAIVQRF
EPASS | VERF
ESAAS | VQRF
EPATS | VERF

1,1|00

| KQVASGRFG
| KQVASGRFG
| KQVASGRFG
| KQVASGRFG
| KQVASGRFG
| KQVASGRFG
| KQVASGRFG
| KQVASGRFG

1,180
|

LHQVNPKAKYV
LHQINPKAKYV
LHQINPKAKYV
LHQINPKAKYV
LHQINPNAKV
LHQVNPKAKYV
LHQVNPKAKYV
LHQINPKAKV

1,260
|

LRVDGGFKSG
LRVDGGFRSG
LRVDGGFRSG
LRVDGGFRSG
LRVDGGLKSG
IRVDGGFKSG
LRVDGGFKSG
LRVDGGFKSG

1,340
|

RGILAQLGYE
RATLAQLGFE
RATLAQLGYE
RATLAQLGYE
RGILAQLGYN
RGILAQLGYE
RGILAQLGYE
RGILAQLGYE
1,4|20

EKEKVVNKT I
ENEKEVSKTF
ENEKEVSKTF
ENEKEVSKAF
ENEKVVEKTV
ENEKTVHKTM
ENEKVVNKT I

ENEKXVSKTF

VGAVHQHL I1Q
VGAIHQHL IQ
VGAIHQHL IQ
VGAIHQHL IQ
VGAVHQHL I1Q
VGAVHQHL I Q
VGSVHQHL IQ

VGAVHQHL I Q

NFSKAVKSGL
NF IKAVKSGL
NF IKAVKSGL
NFTKAVKLGL
NYTKAVNAGL
NYRKAVNTGL
NFCKAVKSGL
NFXKAVKSGL

ENFGF IQFRP
ENFGF IQSRP
ENFGF IQSRP
ENFGF | QSRP
ENFGF IQFRP
ENFGF IQFRP
ENFGF IQFRP

ENFGF | QFRP

CTGGMSLGAI
CTGGMSLGAI
CTGGMSLGAI
CTGGMSLGAI
CTGGMSLGAI
CTGGMSLGAI
CTGGMSLGAI
CTGGMSLGAI

VTPTFLVNAD
VTPTFLVNAE
VTPTFLVNAE
VTPTFLVNAN
VTPTFLVNAD
VTPTFLVNAD
VTPTFLVNAD
VTPTFLVNAD

SVKLVAEAGI
SVKLVAEAGI
SVKLVAEAGI
SVKLVSEAGI
SVKLVAEAGI
SVKLVSETGI
SVKLVAEAGI

SVKLVAEAGI

VDVLMAASMG
LDVLMAAAMG
LDVLLAAAMG
RDVLMAAAMG
VDVLMAAAMG
VDVL | AAAMG
VDVLMAAAMG
VDVLMAAAMG

KMDDVIGRTD
KLDD I IGRTD
KLDDITGRTD
KLDDVIGRTD
SLDDI IGRTE
KLDD I IGRTD
KMDD | IGRTD

KLDDI IGRTD

KI1YNVDRAVC
QI YNVDRAVC
PIYNVDRAVC
QI YNVDRAVC
KICNVDRAAC
SI1YNVDRSVC
KI1YNVDRAVC

K1YNVDRAVC

80|0

NGLRMSAS |V
NGLRMSAS |V
NGLRMSAS |V
NGLRMSAS |V
NGLRMSAS |V
NGLRMSAS| |
NGLRMSAS |V
NGLRMSAS |V

880
|

LKILSKMGIS
LKILSKMGIS
LKILSKMGIS
LKILSKMGIS
LKILSKMGIS
LKVLSKMGI S
LKILSKMGIS
LKILSKMGIS

960
|

GGEYHGNNPQ
GGEYHANNPE
GGEFHANNPE
GGEYHANNPE
GGEYHSNNPE
GGEYHGNNPE
GGEYHGNNPE
GGEYHXNNPE

1,040
|

SRETHEAIAI
SRETHEAIAI
SRETHEAIAI
SRETHEAIAI
SRETHEAIAI
SRETHETIAI
SRETHEAIAI
SRETHEAIAI

1,12|0

QLE IKI1AQGA
QIEIKIAQGA
QIEIKIAQGA
QIEIKIAQGA
QLE I KVAQGA
QLE I KVAQGA
QLEIKIAQGA
QLE IKIAQGA

1.20|U

GTVASGVAKG
GTVASGVSKG
GTVASGVSKA
GTVASGVSKG
GTVASGVAKG
GTVASGVAKA
GTVASGVAKG
GTVASGVAKG

1.28|0

ADEYGFGSVA
ADEYGFGSVA
ADEYGFGSVA
ADEYGFGSVA
ADEYGFGSLA
ADEYGFGTLA
ADEYGFGSVA
ADEYGFGSVA

1,36|0

LLRPRHVSLM
ILKAKHVSLA
LLKPKHISLV
LLKPKHVSLV
LLRPRDISLV
LLKARDISLV
ILRPRNISLV
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Figure S11. Sequence alignment of Fd-GOGAT protein from S.polyrhiza with other representative species (A) and the resulted
phylogenetic tree (B). AtFd-GOGAT1 - A. thaliana, NP_850763.1, AtFd-GOGAT?2 - A. thaliana, NP_181655.1, BAFd-GOGAT - B. distachyon,
XP_003559858.1, NnFd-GOGAT - N. nucifera, XP_010276670, OsFd-GOGAT - O. sativa, XP_015646712.1, SbFd-GOGAT - S. bicolor,
XP_002463318.2, SpFAGOGAT - S. polyrhiza (sequence translated from Acc. ID MZ605910)
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Figure S12. Diagrammatic representation of the structure of NADH-GOGAT genes. Coding sequences are colored boxes. Introns are
black lines. The bar is 1 kb. At NADH-GOGAT - A. thaliana, At5g53460, NuNADH-GOGATI - N. nucifera, LOC104600364, NnNADH-
GOGAT2 - N. nucifera, LOC104604004, OsNADH-GOGATI - O. sativa, LOC4324398, OsNADH-GOGAT2 - O. sativa, LOC4339561,
SbNADH-GOGAT1 - S. bicolor, LOC8068026, SINADH-GOGAT - S. bicolor, LOC8074568, SYNADH-GOGAT - S. polyrhiza CP019094, the
8" chromosome, position from 4978991 to 4990379.
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SpNADH-GOGAT
AINADH-GOGAT
NnNADH-GOGAT1
NnNADH-GOGAT2
OsNADH-GOGAT1
SbNADH-GOGAT1
BANADH-GOGAT1
OsNADH-GOGAT2
SbNADH-GOGAT2
BdNADH-GOGAT2
Consensus

SpNADH-GOGAT
AINADH-GOGAT
NnNADH-GOGAT1
NnNADH-GOGAT2
OsNADH-GOGAT1
SbNADH-GOGAT1
BdNADH-GOGAT1
OsNADH-GOGAT2
SbNADH-GOGAT2
BANADH-GOGAT2

Consensus

SpNADH-GOGAT
AINADH-GOGAT
NnNADH-GOGAT1
NnNADH-GOGAT2
OsNADH-GOGAT1
SbNADH-GOGAT1
BANADH-GOGAT1
OsNADH-GOGAT2
SbNADH-GOGAT2
BdANADH-GOGAT2
Consensus

CLEDVLSSVP
ELKDI IESVP
ELKD I VDSVH
ELKD I VNSVH
YLKDIVESVP
HLKD | VESVP
YLKD I VESVP
QLTDI IESVN
QLADI IESVP
ELRDI IESVS
ELKDIVESVP

MSDRAK IPSE
MSNREKLCFE
MSNREKLTFE
MSNREKLPFE
MSNREKLTFE
MSNREKLTFE
MSNREKLTFE
MSNREKLTFE
MSNREKMPFD
MSNREKLTAE

MSNREKLTFE

SKVLDITYSK
TKVLDITYAK
SKVLDITYLK
SKVLDITYPK
SKVLDITYPK
SKVLDITYPK
SKVLDITYPK
SKVLDITYPK
SKVLDITYPK
SKVLDITYPK

SKVLDITYPK

SAEPREVHNF
SAEPREVHHF
SAEPREVHHF
SAEPREVHHF
SAEPREVHHF
SAEPREVHHF
SAEPREVHHF
SAEPREVHHF
SAEPREVHHF
SAEPHEVHHF

SAEPREVHHF

KGAQI
KGAQI
KGAQI
KGAQI
KGAQI
KGAQI
KGAQI
KGAQI

FEALG
FEALG
FEALG
FEALG
FEALG
FEALG
FEALG
FEALG
KGAQIFEALG
KGAQIFEALG

KGAQIFEALG

PLAIAKLQEA
PLAI AKLQEA
PLAMAKLQEA
PLAIAKLQEA
PLAMAKLQEA
PLAMGKLQEA
PLAMAKLQEA
PFSI1AKLQEA
PFS1AKLQEA
PLSI1AKLQEA

PLAIAKLQEA

LATAMNKLGG
LAMAMNKLGG
LAITAMNTLGG
LATAMNKLGG
LAMAMNKLGG
LATAMNKLGG
LAVAMNKLGG
LAEAMNTLGG
MARAQN I KRA
LAEAMN I LGG
LATAMNKLGG

580
|

ETDRLSPPIS
EAERIAPSIS
EADRVPPAIS
ESDRVPPAIS
ETERVAPGIS
ETDRVAPSIS
ETDRVAPSIA
EAERIAPSIS
ETERGAPRID
ATERIAPMIS
ETXRVAPSIS

660
|

YFKQMFAQVT
YFKQMFAQVT
YFKQMFAQVT
YFKQMFAQVT
YFKQMFAQVT
YFKQMFAQVT
YFKQMFAQVT
YFKQMFAQVT
YFKQMFAQVT
YFKQMFAQVT
YFKQMFAQVT

740
|

NRGRKGLEET
ERGTKGLEET
SRGRKGLEEM
SRGMKGLEET
KSGRKGLEET
KSGRKGLEEA
KSGRKGLEDT
KNGRMGLKQT
VYGRQGLEQT
KYGKKGLEQT
KRGRKGLEET

820
|

CTLVGYGADA
CTLVGFGADA
CTLVGYGADA
CTLVGFGADA
CTLVGFGADA
CTLVGFGADA
CTLVGFGADA
STL IGFGADA
CTLLGFGADA
CTLIGYGADA
CTLVGFGADA

900
|

LSSEVIEKCF
LSSEVIQKCF
LSSEVIQKCF
LSSEVIQKCF
LSSEVIRKCF
LSSEVIGKCF
LSSEVIHKCF
LASEVVSKCF
LASEVVSKCF
LASEVISKCF

LSSEVI XKCF

980
|

ARANSVAAYK
ARTNSVAAYK
ARSNSVAAYR
ARSNSVAAYR
ARVNSRAAYK
ARVNSRAAYK
AKVNSRAAYK
ARINSREAYK
ARLDSREAYK
ARINSKEAYK
ARVNSRAAYK
1.!?50

KSNTGEGGEN
KSNTGEGGEL
KSNTGEGGEQ
KSNTGEGGEQ
KSNTGEGGEQ
KSNTGEGGEQ
KSNTGEGGEQ
KSNTGEGGEQ
KSNTGEGGEQ
KSNTGEGGEL

KSNTGEGGEQ

GVVQADSHDD
GVVPASNDDD
GSVPASSHDE
GAVPASSHDD
GSLTQKN--E
SSLPQKN- -E
GSIPQMN- -D
GALPITK--E
-MLPQKN- -E

GSLPXXN--E

NPPIDPIREK
NPP IDPIREK
NPPIDPIREK
NPPIDPIREK
NPP IDPIREK
NPP IDPIREK
NPP IDPIREK
NPP IDPIREK
NPPIDPIREK
NPP IDPIREK

NPPIDPIREK

LDRICSEARA
LDRICDEANE
LDRICSEAHE
LDRICSEARD
LDRICTEARG
LDRICAEARE
LDRICAEARE
LDKICAQARE
LDKLCAQARE
LDKVCAQARE

LDRICAEARE

ICPYLAIEAI
ICPYLAVEAV
ICPYLAIETI
ICPYLAIETI
VCPYLAIEAI
ICPYLAIEAI
ICPYLAIEAI
ICPYLAIEAI
ICPYLAIEAI
ICPYLAIEVI

ICPYLAIEAI

NGTPSRVEGA
AGTPSRVEGA
AGSPSRVEGA
KGTPSRVEGA
DGTPSRIEGA
EGTPSRIEGA
EGTPSRIEGA
EGTPSRVEGA
EGTPSRVEGS
EGTPSKVEGA

EGTPSRVEGA

EYSRRVQELN
EYSKRINELN
EYSKRIQELN
EYSKRIQELN
EYSRRIQELN
EYSKRIQELN
EYSKRIQELN
EYSRRIYELN
EYSRHTEELS
EYSRL IQDNN

EYSXRIQELN

PSRLVPLPDG
PSRMEPLADG
PSRMQPLPDG
PSRMQPLPDG
PSRMEPLANG
PSRMEPLPDG
PSRMEPLPDG
PCRMVPLPDG
PSRMEPLPDG
PSRMELLADG
PSRMEPLPDG

600
|

SMENVGVRGL
SMESMG I HGL
NMENMG I HGL
NMENMG IHGL
KKEHAGVNG I
NKDDVGINGI
NKECKGINGI
NKADMGICGI
NKEAFC IHGI
-REPVGVNGI
NKENMG | XG |

680
|

IVTSMECMIG
IVTSMECMIG
IVTSMECMIG
IVTSMECMIG
IVITSMECMIG
IVITSMECMIG
IVTSMECMIG
IVTSMECMIG
IVTSMECMIG
I VTSMECMVG
IVTSMECMI G

760
|

AIREGYTLLYV
AIKEGYTLLYV
AIKEGFTILV
ALKEGYTTLYV
AIKKGYTVLV
AISKGYTILV
AIRNGYKILV
AIHEGYTILV
AITHQGYTILI

AIQEGYKILI

AIKEGYTILV

840
|

WRLQIDGK I P
YRLQVDGKIP
WRLQIDGK I P
WRLQVDGK I P
WCLQNDGK I P
WCLQNDGK I P
WCLQTDGK I P
WRLQIDGR I P
WRLQIDEKIP
CRLQIDGRIP
WRLQIDGKIP

920
|

NFEILARDAL
TFEMLARDGL
TFEMLARDAL
TFEMLALDAL
TFEMLARDAL
TFEMLARDAL
TFEMLARDAL
TFEMLAQDAL
TFEMLAQDAL
KFDMLANDAL
TFEMLARDAL
1gw

KECNLRGMLK
KQSNLRGLMK
KSCNLRGMLK
KSCNLRGMLK
KTCNLRGMLK
KACNLRGMLK
KACNLRGMLK
KACTLRGMLK
KSCTLRGMLK
KACTLRGMLK
KACNLRGMLK
1,(}80

SMNPKRSAIK
SRNPKRSS I K
SMNPKRSAIK
SRNPKRSAIK
SMNPKRSAIK
SMNPRRSAIK
SMNPKRSAIK
SKNPRISAIK
SMNPLSSAIK
SMNPRISAIK
SMNPKRSAIK

LQPLKAFGYT
LSPLKAFGYT
VAPLKAFGYT
LAPLKSFGYT
VTPLKAFGYT
LTPLKAFGYT
VTPLKAFGYT
LTPLKAFGYT
LAPLKAFGYT
LAPLKAFGYT
LXPLKAFGYT

PEGDLTETTE
PEGDLTETTE
PEGDLTETTE
PEGDLTETTE
PEGDLLETTE
PEGDLLETTE
PEGDLLEITE
PEGDLSETTE
PEGDLSETTE
PEGDLSETTE

PEGDLTETTE

LSDRGFSSER
LSDRAFSATR
LSDRAFSPNR
LSDRAFSPNR
LSDRGFSSDR
LSDRGFSSDR
LSDRGFSSDR
LSDRGFSSER
LSDRGFSPDR
I SDRGFSPDH
LSDRGFSSDR

PKASGELHSR
PKSNGEFHSK
PKASGEFHSK
PKASGEFHSK
PNGDGKPYSK
PNGDGQL YSK
PNGDGQPDSK
P-NDGKPYTQ
PKDDGQL YPK
CTDGEQPYTQ
PKXDGXPYSK

RLHESAFPSR
QLHELAFPTR
RLHEMAFPTR
QLHEMAFPTR
RLHELAFPSR
RLHELAFPSR
HLHELAFPSR
RLHE I AFPSR
HLLKLAFPSR
RLHDLAFPSR

RLHELAFPSR

FKDVPGKINL
FKDADVKIPL
FKEAKVKVPL
FKEAEVKVPL
FKDTADMISV
FKDISDKISL
FKDISNKISL
FREIPNQISL
FREIPVRISL
FRETRDRISL

FKXIPVKISL

QVASGRFGVT
QI ASGRFGVS
QVASGRFGVS
QVASGRFGVS
QVASGRFGVS
QVASGRFGVS
QVASGRFGVS
QVASGRFGVS
QVASGRFGVS
QVASGRFGVS

QVASGRFGVS

620
|

VEALEMLLVP
VEALEMLLLP
VEALEMLLLP
VEALEMLLLP
VEALEMLLLP
VEALEMLLLP
VEALEMLLLP
REALEMLMLP
VETLEMLLLP
LETLDMLLLP
VEALEMLLLP

700
|

EQCHRLALKG
EQCHRLSLKG
QQCHRLSLKG
EQCHRLSLKG
KQCNRLALEG
KQCNRLALKG
KQCNRLAIKG
RQCHRLTLKS
HQCHRLKLQG
RQCHRLTLKS

XQCHRLALKG
7?0
VGVSSLLAVG
VAVSSLMAVG
VAVSSLLAIG
VAVSSLLAVG
VAVSSLLAVG
VATSSLLAVG
VAVSSLLAVG
VAVSSLLAVG
VPVSSLLAVG
VAVSSLLAVG
VAVSSLLAVG

860
|

DELVQRYFKA
EELVKKYYKA
EELVKKYFKA
EELVKKYFKA
EELVKKYFYA
EELVRKYFYA
EELVKKYFYA
EQL IEKYFYA
E-LIDKYFYA
EQLAQKYFNA
EELVKKYFYA

940
|

ALPPGSAEAV
GYAPGSAEAS
ALPPGSAEAV
AMPPGSAEAV
APPPGSADAK
TPPAGSADAK
LPPAGSADAK
TLPPGSADAN
TLPPGSAEAN
SWPHGSAEAN
ALPPGSAEAX
1ﬁm

DEVEPASE IV
DEVEPASE IV
DEVEPASE IV
DEVEPASE IV
DEVEPASE IV
DEVEPASE IV
DEVEPASE IV
DEVEPAKE IV
DEVEPASEIV
DEVEPASEIM
DEVEPASE IV

1,100
|

SYYLTNADEL
SYYLTNADEL
SYYLTNADEL
SYYLTNADEL
SYYLTNADEL
SYYLTNADEL
SYYLTNADEL
IYYLTNAVEV
IYYLTNAIEL
IYYLTNAIEI

SYYLTNADEL

MVKDATEALG
MAKDGSEALG
MAKDATEALG
MAKDGTEALG
MAKDGVEALG
MAKDGVEALG
MAKDGVEALG
MAKDGQEALG
MAKNGVEALG
MAKDGAEALG
MAKDGVEALG

PLLSIGEMEA
PLLKIEEMEA
PLLSIEEMEA
PLLSMDEMEA
PLVSIDEMEA
PLVSIDEMEA
PLVSVDEMES
PLLNTNEMEA
PLLHIDEMEA
PLLHIDEIEA

PLLSIDEMEA

AVHQHL VSKL
AVHHHLVKTL
AVHHHL VEKL
AVHHHL VSKL
AVHQHL VANL
AVHQHL VANH
AVHQHL VANL
AVHQHL VSHL
AVHQHLVLNL
AVHQNL VSNH

AVHQHLVSNL

SNDGMMKVLA
SNYGMMKVLA
SNYGMMKVLA
STYGMMKVLA
SNYGMMKVLA
SNYGMMKVLA
S1YGMMKVLA
SNYGMMK VLA
SNNG IMKVLA
SNYGMMKVLA

SNYGMMKVLA

ALPNPGDYHW
ALTNPGNYHW
ALPNPGDYHW
ALPNPGDYHW
ALPNPGDYHW
ALPNPGDYHW
ALPNPGDYHW
ALPNPGDYHW
SLPNPGDHHW
ALPNPGNYHW

ALPNPGDYHW

KRFCTGAMSY
KRFCTGAMSY
KRFCTGAMSY
KRFCTGAMSY
KRFVTGAMSY
KRFCTGAMSY
KRFCTGAMSY
KRFCTGAMSY
KRFCTGAMSY
KRFCTGAMSY
KRFCTGAMSY

QI KMAQGAKP
QI KMAQGAKP
QI KMAQGAKP
QI KMAQGAKP
QI KMAQGAKP
QI KMAQGAKP
QI KMAQGAKP
QI KMAQGAKP
QI KMAQGAKP
QI KMAQGAKP

QI KMAQGAKP

640
|

SMGNDTPLAV
SMGNDTPLAV
SMGNDTPLAV
SMGNDTPLAV
SMGNDTPLAV
SMGNDTPLAV
SMGNDAPLAV
SMGNDTPLAV
SMGNDTPLAV
SMGNDTPLAV
SMGNDTPLAV

720
|

I KKMNFQGWR
I KKMNYRGWR
I KKMNYRGWR
I KKMNYRGWR
I KKMNYRGWR
| KKMDYRGWR
| KKMD YRGWR
I KKMNYRGWR
I KKMNFRGWR
I KNMNYRGWR
| KKMN YRGWR

800
|

ERTRIGL IVE
ARTQVGLVVE
ERTRIGL IVE
ERTRIGL IVE
ERTRVGLLVE
ERTRIGLLVE
ERTRVGLLVE
ERTRIGLLVE
DRTRIGLLVD
ERTHVGLLVE
ERTRIGLLVE

880
|

KMGISTLASY
KMGISTLASY
KMGISTLASY
KMGISTLASY
KMGISTLASY
KMGISTLASY
KMGISTLASY
KMGISTLASY
KMGISTLASY
KMGISTLASY

KMGISTLASY

960
|

RKGGEVHLND
RKNGE IHLND
RKGGE IHLND
RKGGE IHLND
RKNGEVHLND
RKNGE IHLND
RKNGE IHLND
RKNGEVHLND
RKNGELHLND
RKNGEVHLND
RKNGE IHLND

1£$

GSISLEAHTT
GSISLEAHTT
GSISLEAHTT
GSISLEAHTT
GSISLEAHTA
GSISLEAHTA
GSISLEAHTA
GSISLEAHTS
GSISLEAHTT
GSISLEAHTT
GS|ISLEAHTT

1,12|D

GEGGELPGHK
GEGGELPGHK
GEGGELPGHK
GEGGELPGHK
GEGGELPGHK
GEGGELPGHK
GEGGELPGHK
GEGGELPGHK
GEGGELPGHK
GEGGELPGHK

GEGGELPGHK

633
630
625
625
611
607
607
618
628
611

713
710
705
705
691
687
687
698
708
691

793
790
785
785
771
767
767
778
788
771

873
870
865
865
851
847
847
857
867
851

953
950
945
945
931
927
927
937
947
931

1113
1110
1105
1105
1091
1087
1087
1097
1107
1091



SpNADH-GOGAT
AINADH-GOGAT
NnNADH-GOGAT1
NnNADH-GOGAT2
OsNADH-GOGAT1
SbNADH-GOGAT1
BdANADH-GOGAT1
OsNADH-GOGAT2
SbNADH-GOGAT2
BdNADH-GOGAT2

Consensus

SpNADH-GOGAT

AINADH-GOGAT
NnNADH-GOGAT1
NNNADH-GOGAT?2
OsNADH-GOGAT1
SbNADH-GOGAT1
BANADH-GOGAT1
OsNADH-GOGAT?2
SbNADH-GOGAT2
BANADH-GOGAT2

Consensus

SpNADH-GOGAT
AINADH-GOGAT
NnNADH-GOGAT1
NnNADH-GOGAT2
OsNADH-GOGAT1
SbNADH-GOGAT1
BANADH-GOGAT1
OsNADH-GOGAT2
SbNADH-GOGAT2
BdANADH-GOGAT2

Consensus

SpNADH-GOGAT
AINADH-GOGAT
NnNADH-GOGAT1
NnNADH-GOGAT2
OsNADH-GOGAT1
SbNADH-GOGAT1
BdANADH-GOGAT1
OsNADH-GOGAT2
SbNADH-GOGAT2
BdNADH-GOGAT2

Consensus

SpNADH-GOGAT
AINADH-GOGAT
NnNADH-GOGAT1
NnNADH-GOGAT2
OsNADH-GOGAT1
SbNADH-GOGAT1
BANADH-GOGAT1
OsNADH-GOGAT2
SbNADH-GOGAT2
BANADH-GOGAT2
Consensus

SpNADH-GOGAT
AINADH-GOGAT
NnNADH-GOGAT1
NnNADH-GOGAT2
OsNADH-GOGAT1
SbNADH-GOGAT1
BANADH-GOGAT1
OsNADH-GOGAT2
SbNADH-GOGAT2
BdANADH-GOGAT2

Consensus

SpNADH-GOGAT
AINADH-GOGAT
NnNADH-GOGAT1
NnNADH-GOGAT2
OsNADH-GOGAT1
SbNADH-GOGAT1
BdNADH-GOGAT1
OsNADH-GOGAT2
SbNADH-GOGAT2
BdANADH-GOGAT2

Consensus

VIGD I AVTRN
VIGDIAITRN
VIGD I AVTRN
VIGD I AVTRN
VIGD I AVTRH
VIGD I AVTRH
VIGD I AVTRH
VIGD I AVTRN
VIGD I AVTRH
VIGD I AVTRH

VIGD IAVTRX

GTGASRWTG |
GTGASRWTG |
GTGASRWTG |
GTGASRWTG |
GTGASRWTG |
GTGASRWTG |
GTGASRWTG |
GTGASRWTG |
GTGASRWTG |
GTGASRWTGI

GTGASRWTG

HKNTCPVGIA
HKNTCPVGIA
HKNTCPVGIA
HKNTCPVGIA
HTNTCPVGIA
HMNTCPVGIA
HTNTCPVGIA
HTNTCPAGIA
HTNTCPVGIA
HTNTCPVGIA

HTNTCPVGIA

LLKPAAE IRP
LLRPAAEIRP
LLRPAAD IRP
LLRPAAD IRP
| LKPAAE IRP
| LKPASE IRP
ILKPAAE IRP
LLKPAAE ISP
I LKPAAE ISP
I LKPASKISP

XLKPAAE IRP

IHIKLSGSAG
IHIKFTGSAG
IHIKLGGSAG
IHIKLTGSAG
IHVKLTGSAG
IHVKFTGSAG
IHVKLTGSAG
IHIKLNGSAG
IHVKLNGSAG
IHVKLNGSAG

IHXKLTGSAG

ERFCVRNSGA
ERFSVRNSGA
ERFCVRNSGA
ERFCVRNSGA
ERFCVRNSGA
ERFCVRNSGA
ERFCVRNSGA
ERFCVRNSGA
ERFCVRNSGA
ERFCVRNSGA

ERFCVRNSGA

LRVMIQQHQR
LKMM I QQHQR
LRMM I QQHQR
LRMM I QQHQR
LKMMI EQHRL
LKMMI EQHRR
LKMMI EQHRL
LRMMIQQHRL
LRVMIEQHRL
LRMMI EQHRL

LRMM | XQHR X

1,140
|

STAGVGL ISP
STAGVGL ISP
STAGVGL ISP
STAGVGL ISP
STAGVGL ISP
STAGVGL ISP
STAGVGL ISP
STAGVGL ISP
STAGVGL ISP
STAGVGL ISP
STAGVGL I SP

1,2|20

KNAGLPWELG
KNAGLPWELG
KNAGLPWELG
KNAGLPWELG
KNAGLPWELG
KNAGLPWELG
KNAGLPWELG
KNAGLPWELG
KNAGLPWELG
KNAGLPWELG
KNAGLPWELG

1,300
|

TQDPVLREKF
TQDPVLREKF
TQDPVLREKF
TQDPVLREKF
TQDPVLREKF
TQDPVLREKF
TQDPVLREKF
TQDPVLRAKF
TQDPVLREKF
TQDPVLREKF
TQDPVLREKF
1,3|80

EAAQYC IQKQ
GAAQYCVQKQ
EAAQYC IQKQ
EAAQYC IQKQ
GAAQYCVEKQ
GVAQYCVEKQ
GAAQYCVEKQ
GAVQYCVEKQ
EAVQYCVEKQ
GAAQYCVEKQ
GAAQYCVEKQ

1,4|60

QSLGAFLCPG
QSLGAFLCPG
QSLGAFLCPG
QSFGAFLCPG
QSLGAFLCPG
QSFGAFLCPG
QSFGAFICPG
QSFGAFLCPG
QSFGAFLCPG
QSFGAFLCPG
QSFGAFLCPG

1,540
|

KAVVEGVGDH
KAVVEGLGDH
KAVVEGVGDH
KAVVEGVGDH
QAVVEGIGDH
QAVVEGIGDH
ITVVEGIGDH
QAVVEGIGDH
QAVVEGIGDH
EAVVEG IGDH
XAVVEG | GDH

1,620
|

HTRSELAKEV
HTNSQLAQEV
HTNSELAREV
HTNSELAREV
NTGSVVARD I
NTESVLARDI
HTGSVLAKD I
HTQSDLARDI
NTESVLAKDI
NTESHLAKY I

HTXSVLARD I

PPHHDIYSIE
PPHHDIYSIE
PPHHDIYSIE
PPHHDIYSIE
PPHHDIYSIE
PPHHDIYSIE
PPHHDIYSIE
PPHHDIYSIE
PPHHDIYSIE
PPHHDIYSIE

PPHHDIYS IE

LAETHQTLVA
LAETHQTLVA
LAETHQTLVA
LAETHQTLVA
LAETHQTLVA
LAETHQTLVA
LAETHQTLVA
LAETHQTLVA
LAETHQTLVA
LAETHQTLVA

LAETHQTLVA

AGEPEHVINF
AGEPEHVINF
AGEPEHVINF
AGEPEHVINF
AGEPEHVINF
AGEPEHVINF
AGEPEHVINF
AGKPEHVINY
SGKPEHL INF
SGKPEHVINY

AGEPEHVINF

DHGLDMALDN
DHGLDMALDQ
DHGLDMALDN
DHGLDMALDK
DHGLDMALDN
DHGLDMALDN
DHGLDMALDN
DHGLDMALDN
DHGLDKALDN
DHGLHRALDN

DHGLDMALDN

ITLELEGDSN
IMLELEGDSN
ITLELEGDSN
IMLELEGDSN
ITLELEGDSN
ITLELEGDSN
ITLELEGDSN
ITLELEGDSN
VTLELEGDSN
ITLKLEGDSN

ITLELEGDSN

GCEYMTGGLYV
GCEYMTGGTV
GCEYMTGGTV
GCEYMTGGTV
GCEYMTGGTV
GCEYMTGGAV
GCEYMTGGTV
GCEYMTGGTA
GCEYMTGGTV
GCEYMTGG IV

GCEYMTGGTV

LANFDELLPK
LADFENLLPK
LANFENLLPK
LADFDNLLPK
LSNFDTLLPK
LSDFDNLLPK
LSKFSSLLPK
LLNFDTLLPK
LSNFEDLLPK
LSSFEDQLPK

LSNFDNLLPK

1,160
|

DLAQL IHDLK
DLAQL IHDLK
DLAQL IHDLK
DLAQL IHDLK
DLAQL IHDLK
DLAQL IHDLK
DLAQL IHDLK
DLAQL IHDLK
DLAQL I YDLK
DLSQL IHDLK
DLAQL IHDLK

1.2|40

NDLRGRTVLQ
NDLRGRTVLQ
NDLRGRTILQ
NDLRGRTTLQ
NGLRGRAILQ
NGLRGRAVLQ
NGLRGRAVLQ
NGLRGRAVLQ
NGLRARVVLQ
NGLRGRAVLQ
NGLRGRAVLQ
1,(720

FFMLAEEVRE
FFMLAEEVRE
FFMLAEEVRE
FFMLAEEVRE
FFMLAEELRE
FFMLAEELRE
FFMLAEELRE
FFMLAEEVRE
FFMLAEEVRE
FFMVAEEVRE
FFMLAEEVRE

1,400
|

KL I VLSKAAL
EL I ALSKSAL
KL I ALSTPAL
KL ISLTKSAL
KL I ALSKAAL
KLIDLSRTAI
KL | ALSKAAL
KL I ASSTAAL
KL I ASSRAAL
KL I ALSRVAL
KL TALSKAAL

1,480
|

DYVGKGLSGG
DYVGKGLSGG
DYVGKGLSGG
DYVGKGLSGG
DYVGKGLSGG
DYVGKGLSGG
DYVGKGLSGG
DYVGKGLSGG
DYVGKGLSGG
DYVGKGLSGG
DYVGKGLSGG

1,560
|

VVLGKTGRNF
VVLGKTGRNF
VVLGKTGRNF
VVLGKTGRNF
VILGKTGRNF
VILGKTGRNF
VILGKTGRNF
VILGKTGRNF
VILGKTGRNF
VILGKTGRNF
VILGKTGRNF

1,640
|

FVKVFPRDYK
FIKVFPRDYK
FIKVVPRDYK
FIKVYPRDYK
FVKVFPRDYK
FVKVYPRDYK
FVKVFPRDYK
FIKVYPRDYK
FVKVFPRDYK
FVKVFPRDYK
FVKVFPRDYK

NSNPGAR ISV
NANPGAR ISV
NANPGAR ISV
NSNPGAR ISV
NSNPRAR ISV
NSNPGAR ISV
NSNPQAR ISV
NANPGAR ISV
SSNPGARISV
NANPGAR ISV

NSNPGAR ISV

TDGQLKTGKD
TDGQLKTGRD
TDGQLKTGRD
TDGQLKTGRD
TDGQLKTGKD
TDGQLKTGRD
TDGQLKTGRD
TDGQMKTGRD
TDGQLK IGRD
TDGQLKTGRD

TDGQLKTGRD

IMAQLGFRTL
IMSGLGFRTV
IMSQLGFRT I
IMSNLGFRTV
IMSQLGFRTI
IMANLGFRT I
IMAQLGLRS |
IMAQLGFRTV
IMSQLGFRT I
IMSRLGFRTV

IMSQLGFRTI

EKGLPVYIDL
EKSLPVYIET
EKGLPVYIEV
EKALPVYIEL
EKEVRVFIET
EKQVRVFIET
EKQVRVF IET
RKGVRVF IET
EKRFRVFIET
EKGSRVFIET

EKGXRVFIET

KVIVYPPRKS
KVVVYPPKGS
KI1VVYPPRES
K1VVYPPRKS
KI1VVYPPRDS
KI1VVYPPRNS
KI1VVYPPRNS
K1VVYPPRNS
K1VVYPPRNS
KI1VVYPPRNS

KIVVYPPRNS

AAGMSGGVAY
AAGMSGGIAY
AAGMSGGIAY
AAGMSGGIAY
AAGMSGGIAY
AAGMSGGIAY
AAGMSGGIAY
AAGMSGGIAY
AAGMSGGIAY
GAGMSGG I AY

AAGMSGG | AY

RVLQNMKAEE
RVLSAMKHEE
RVLANLRAEQ
RVLANMKAEQ
RVLDNMKAEK
RVLENMKAEK
RVLEEMKAQK
RVLDKLKEEK
RVLDNMKAEK
RVLDNLKVEK
RVLDNMKAEK

1,180
I

KLVSEAGVGV
KLVSEAGVGV
KLVSVAGVGV
KLVSEAGVGV
KLVSEAGVGV
KLVSEAGVGV
KLVSEAGVGV
KLVSEAGVGI
KLVSEAGVGV
KLVSEAGVGV
KLVSEAGVGV
1‘2|60

VAIAALLGAE
VAVAALLGAE
VVIAALLGAE
VAIAALLGAE
VAVACLLGAE
VAVACLLGAE
VAVACLLGAE
VAVACLLGAE
VVIACLLGAE
VAIACLLGAE
VAXACLLGAE

1,340
|

LEMVGRSDML
TEMIGRADML
NEMVGHSDML
NEMVGRSDML
TEMVGRSDML
TEMVGRSDML
NEMVGRSDML
NEMVGRSDML
NEMVGRSDML
NEMVGQADML
NEMVGRSDML
1,4|20

PVQNVNRAVG
PICNVNRAVG
P IRNVNRAVG
P IRNVNRAVG
PIQNTNRAVG
PIQNTNRAVG
PIKNTNRAVG
PVRN INRAVG
L IKNTDRAVG
SVRNTNRTVG
PIRNTNRAVG

1,500
|

VI
Vi
Vi
1V
Vi
1vi
Vi
1V

NFDPKEN
SFDPKEN
QFDPKEN
QFDPKEN
TFIPEDN
SFVPEDN
TFIPEDN
RFNPQDN
RFIPQDNI VI

RFNPQDN I VI

RFDPKDN IV |

VLDADSTFKT
VLDVDGKENT
VLDVDGKFQS
VLDVDEKFQS
VYD IDGKFSV
VYDVDGKFSA
VYDVDGTFSA
VYDVDGKFSS
VYDVDGMFST
VYDVDGKFSS
VYDVDGKFSS

1,660
|

AAKEAQ- - - -
VSKQA I ERAS
AAKDAKERAA
AAK - - - -KVV
------- A
------- A
------- A
A= = e = 3o A
R A

A

I ASGVVKGHA
I ASGVVKGHA
IASGVVKGHA
IASGVVKGHA
VASGVVKGHA
VASGVVKGHA
VASGVVKGHA
VASGVVKGHA
VASGVVKGHA
VASGVVKAHA

VASGVVKGHA

EFGFSTAPL
EFGFSTAPL
EFGFSTAPL
EFGFSTAPL
EFGFSTAPL
EFGFSTAPL
EFGFSTAPL
EFGFSTAPL
EFGFSTAPL
EFGFSTAPL

EFGFSTAPLI

EIDEQVVNSN
ELDREVVKNN
EVDKEVVSNN
EVDKEV IKNN
EVDPEVVKSN
EVDPEVVKSN
EVDPEVVKSN
EIDPKVLEGN
EVDPDVLKGN
EVDPEVLKGN

EVDPEVVKSN

TMLSHEVTKR
TMLSHEVTKR
TMLSHEVTKR
TTLSHEVTKR
TMLSHEVTKR
TMLSHEVTKR
TTLSHEVTKR
TMLSHEVTKR
TMLSHEVTKL
AMLSHEVTKR

TMLSHEVTKR

GNVALYGATK
GNVALYGATS
GNVALYGATS
GNVALYGATS
GNVALYGATI
GNVALYGATK
GNVALYGATK
GNVALYGATK
GNVALYGSTK
GNVALYGSTK

GNVALYGATK

RCNLELVDLD
RCNLELVDLD
RCNLELVDLD
RCNLELVDLE
RCNHELVDLY
RCNNELVDLY
HCNHELVDLY
RCNYELVDLY
RCNHELVDLY
RCNHELVELY

RCNXELVDLY

- - -QREE-AE
EEADETEEKE
KEAEEQEEAE
REAQEQEEAE
KLAKEP - - - -
KHAKEP - - - -
SHAKEP - - - -
KEAEQKAREV
KEAEQKMRKK
- - AEEKTRKM
KEAEEXE - XE

1,200
|

I SGHDG
| AGHDG
I SGHDG
I SGHDG
I SGHDG
I SGHDG
I SGHDG
I SGHDG
DHIL ISGHDG
DHVL I SGHDG
DHVL I SGHDG
1.28|0

DHVL
DHVL
EHVL
DHVL
DHVL
DHVL
DHVL
DHVL

TLGC I MMRKC
TLGC I MMRKC
TLGC I MMRKC
TMGC | MMRKC
TLGC I MMRKC
TLGC I MMRKC
TLGC I MMRKC
TLGC I MMRKC
ALGC I MMRKC
TLGC I MMRKC
TLGC | MMRKC

1,360
|

EKLENIDLSL
DKLENIDLSL
EKLENIDLSL
GKLENIDLSL
EKLENIDLSL
EKLENIDLSL
EKLENIDLSL
EKLENIDLSR
EKLQNIDLSL
EKLENIDLSQ
EKLENIDLSL

1,440
|

YRMDGLPSDC
YHLTGLPKDT
YHMAGLPADT
YHIAGLPADT
YHMKGLPAGT
YHMSGLPAGT
YHMKGLDSGT
YHIHGLPSDT
FRMPGLPPDT
YHIHGLPSDT
YHMXGLPXDT

1,52|0

GEAYFNGMAA
GEAYFNGMAA
GEGYFNGMAA
GEAYFNGMAA
GEAYFNGMAA
GEAYFNGMAA
GEAYFNGMAA
GEAYFNGMAA
GEAYFNGMAA
GEAYFNGMAA
GEAYFNGMAA

1,600
|

KVEEEDDITT
KVEDEEDKMT
KVEDEED IMT
KVEDEED IMT
HVEEEEDITT
HVEEEDD I IT
HVEEEDDITT
AVVEEDDITT
NVDEEDDITT
RVVEEED I KT
KVEEEXDITT

1,680
|

LMKKDAFQEL
LEEKDAFAEL
LMEKDAFEEL
LMKKDAFEEL

V-DKKPVEVI
GWDKKAGEMI
LMDKKAGEET
LMDKDAFEEL

1193
1190
1185
1185
1171
1167
1167
177
1187
171

1273
1270
1265
1265
1251
1247
1247
1257
1267
1251

1353
1350
1345
1345
1331
1327
1327
1337
1347
1331

1513
1510
1505
1505
1491
1487
1487
1497
1507
1491

1593
1590
1585
1585
1571
1567
1567
1577
1587
1571

1665
1670
1665
1661
1630
1626
1626
1648
1659
1643



SpNADH-GOGAT
AINADH-GOGAT
NnNADH-GOGAT1
NNNADH-GOGAT2
OsNADH-GOGAT1
SbNADH-GOGAT1
BANADH-GOGAT1
OsNADH-GOGAT2
SbNADH-GOGAT2
BANADH-GOGAT2

Consensus

SpNADH-GOGAT
AINADH-GOGAT
NnNADH-GOGAT1
NnNADH-GOGAT2
OsNADH-GOGAT1
SbNADH-GOGAT1
BdNADH-GOGAT1
OsNADH-GOGAT2
SbNADH-GOGAT2
BANADH-GOGAT2
Consensus

SpNADH-GOGAT
AINADH-GOGAT
NnNADH-GOGAT1
NnNADH-GOGAT2
OsNADH-GOGAT1
SbNADH-GOGAT1
BANADH-GOGAT1
OsNADH-GOGAT2
SbNADH-GOGAT2
BdNADH-GOGAT2
Consensus

SpNADH-GOGAT
AINADH-GOGAT
NnNADH-GOGAT1
NnNADH-GOGAT2
OsNADH-GOGAT1
SbNADH-GOGAT1
BdNADH-GOGAT1
OsNADH-GOGAT2
SbNADH-GOGAT2
BdNADH-GOGAT2

Consensus

SpNADH-GOGAT
AINADH-GOGAT
NnNADH-GOGAT1
NnNADH-GOGAT2
OsNADH-GOGAT1
SbNADH-GOGAT1
BdNADH-GOGAT1
OsNADH-GOGAT2
SbNADH-GOGAT2
BANADH-GOGAT2
Consensus

SpNADH-GOGAT
AINADH-GOGAT
NnNADH-GOGAT1
NnNADH-GOGAT2
OsNADH-GOGAT1
SbNADH-GOGAT1
BdNADH-GOGAT1
OsNADH-GOGAT2
SbNADH-GOGAT2
BdNADH-GOGAT2
Consensus

SpNADH-GOGAT
AINADH-GOGAT
NnNADH-GOGAT1
NnNADH-GOGAT2
OsNADH-GOGAT1
SbNADH-GOGAT1
BANADH-GOGAT1
OsNADH-GOGAT2
SbNADH-GOGAT2
BANADH-GOGAT2

Consensus

KKLASAS INE
KNMAAASSKE
KKLAAASLND
KKLALASSND
KISNGVSVTT
KVANGISVTT
KVPNGVSVTT
QAPNGISVKT
KAPNGISVIT
KASNGSSVVT
KXXNGASVXT

DCGTPFCHQD
DCGTPFCHQE
DCGTPFCHQE
DCGTPFCHQE
DCGTPFCHQE
DCGTPFCHQE
DCGTPFCHQE
DCGTPFCHQE
SCSTPFCHQE
GCGTPFCHQE

DCGTPFCHQE

IDKAFEEGW
IDKAFEEGW
IDKAFKEGW
IDKAFNEGW
IDKGFEEGW
IDKGFEEGW
IDKGFEEGW
IDKGFEEGW
IDKGFKEGW
IDKGFEEGW

| IDKGFEEGW

VNLMAEEGVN
VDLMTKEGIN
VNLMAEEGVN
VNLMAEEGVN
VNLMAEEGIT
VNLMAEEGVT
VNLMAEEGIT
VELMAKEGVQ
VDLMDKEGVK
VDLMTEEGIT

VNLMAEEGVX

Y 1 SAKGKKVV
Y1 SAKGKKVV
I | SAKGKKVV
Y | SAKGKKVV
Y 1 SAKGKKVYV
Y1 SARGKKVV
Y | SAQGKKVV
Y | SAQGRKVV
Y1 SARGKKVYV
Y 1 SAQGKKVYV

Y | SAKGKKVV

VLTKRF IGDD
VLTKRF IGDD
VLTKRFLGDE
VLTKRFVGDE
VLTKRF IGDE
VLTKRF IGDE
VLTKRF IGDE
VLTKRF IGDE
ILTKRF IGDE
VMAKRF IGDE

VLTKRF IGDE

GRFSTNVEGI

GRFSTTVEGV
GKFSTNVEGV
GKFSTNMEGV
GNFATSVDGI

GDFATSVDGV
GHFATSVDGV
GNFATNVEGV
ENFATNVEGV
GNFATNVEGV

GNFATNVEGV

1,700
|

KAN-GR | EEP
EMSGNGVAAE
KAS - QKVEKA
RDKVNKVEQV
K- ---KVQPE
K----KVQPD
K= == =K | QTE
E----KVMNE
K- - - -KVQNK
K----QMNDR
K----KVQXE

1,780
|

NSG- -CPLGN
NSG- -CPLGN
NSG--CPLGN
NSG--CPLGN
SSGAGCPLGN
SSGAGCPLGN
SSGAGCPLGN
GSGAGCPLGN
NFGAGCPLGN
SSGAGCPLGN
NSGAGCPLGN

1.8|60

MVPRPPLK - -
MVPRPPLK - -
MVPRPPLR - -
MVPRPPPK - -
MVPRPPLQ- -
MVPRPPLQ- -
MVPRPPLQ- -
MVPRPPLR - -
MVPRPPLQSQ
MVPRPPVH - -
MVPRPPLQ- -

1,940
|

FVVNAH IGVD
FVVNAN | GKD
FVVNANVGTD
FVVNANVGTD
FVVNANVGSD
FVVNASVGSD
FVVNAHVGSD
FI1VNAHVGSD
FIVNAHVGTD
FVVNAHVGRD
FVVNAHVGSD

2,(120

VIGGGDTGTD
VIGGGDTGTD
VIGGGDTGTD
VIGGGDTGTD
VIGGGDTGTD
VIGGGDTGTD
VIGGGDTGTD
VIGGGDTGTD
VIGGGDTGTD
VIGGGDTGTD
VIGGGDTGTD
2,1|00

NGVVKGLEVV
NGNVKGLELV
NGAVKGLEVV
NGTVKGLEVV
NGNVKALEVV
NGKVKALEVV
NGKLKALEVV
NGNVKALEVI
NGKVKALEVV
DGKVKAVEVV
NGKVKALEVV
2,1|80

FAAGDCRRGQ
FAAGDCRRGQ
FAAGDCRRGQ
FATGDCRRGQ
FAAGDCRRGQ
FAAGDCRRGQ
FAAGDCRRGQ
FAAGDCRRGQ
FAAGDCRRGQ
FAAGDCRRGQ

FAAGDCRRGQ

QPLKRPTRVA
A---RPSKVD
VQLKRPTKVD
VASKRPTKVD
QSTNRPTRVS
QSASRPTRVA
QSTSRPTRVA
EPSSRPSRVS
KSSSRPTQVF
KPSGQPTQVS
QSSSRPTRVX

KIPEFNELVH
KIPEFNELVY
KIPEFNELVY
KIPEFNELVY
KIPEFNELVH
KIPEFNELVH
KIPEFNELVH
KIPEFNELVH
KIPEFNELVY
KIPEFNELVH

KIPEFNELVH

RTGKKIAIVG
RTGKKVAI IG
RTGKRVAI VG
RTGKRVAI VG
RTGKKVAI IG
RTGRKVAIVG
RTGKKIAIVG
RTGKRVAI VG
RTGMTVAI VG
RTGKEVAI VG

RTGKKVAIVG

PSYSLDILRS
PSYSLDGLKE
PLYSIDRLRA
PLYSLDRLRA
PLYSIERLRS
PLYSIERLRS
PLYSIERLRS
PLYSVEKLRS
PRYS IERLRS
PSYSIDQLRS
PLYS I XRLRS

CIGTS IRHGC
CIGTS IRHGC
CIGTS IRHGC
CIGTS IRHGC
CIGTS IRHGC
CIGTS IRHGC
CIGTS IRHGC
CIGTS IRHGC
CIGTAIRHGC
CIGTS IRHGC

CIGTS IRHGC

RVRWAKDASG
RVSWEKDETG
RVRWEKDESG
RVQWEKDANG
RVKWEK - VDG
RVKWEK - VDG
RVKWEK - VDG
RVEWGK - VNG
RVEWSK - VDG
HVEWEK - VDG

RVXWEK - VDG

SLVVWAI AEG
SLVVWAISEG
SLVVWAISEG
SLVVWAISEG
SLVVWAITEG
SLVVWAITEG
SLVVWAITEG
SLVVWAITEG
SLVVWAI AEG
SLVVWAITEG

SLVVWAITEG

1,720
|

NAVKHRGFVN
NAVKNGGF | A
NAITKNGGF I A
NAVKNGGF | A
NAKKYRGF IS
NAKKYRGF I T
NAKKYRGF IS
NAVKYRGF I K
NAERPRGFVE
NAIKEQGFVI
NAVKYRGF | A

1,800
|

QERWREALDR
QNRWQEALNR
QNRWREALDR
QNRWREALDR
QNRWREALDR
QNRWREALDR
QNRWREALDR
QNRWHEALDR
QNRWREALDR
DNRWREALDR
QNRWREALDR
1,8|BO

SGPAGLAAAD
SGPAGLAAAD
SGPAGLAAAD
SGPAGLAAAD
SGPAGLAAAD
SGPAGLAAAD
SGPAGLAAAD
SGPAGLAAAD
SGPAGLAAAD
SGPAGMAAAD

SGPAGLAAAD

1,960
|

ENDAI ILACG
ENDAIVLAVG
EHDAIVLALG
ENDAIVLALG
ENDAVILACG
ENDAVILACG
ENNAVILACG
ENDAI ILACG
ENDAVILACG
KNNAVILACG
ENDAXI LACG

2,040
|

TSVVNLELLP
TNIVNLELLP
TNIINLELLP
TSIVNLELLP
TSIVNLELLT
TNLVNLELLS
SSIVNLELLT
TNLVNLELLP
SNLVNLELLP
SKLVNLELLP
TNIVNLELLP
2.1|2O

RFQFQE I AGS
RFQFKE IEGS
RFQFKE IEGS
KFQFKE IEGS
RFQFKE IEGS
RFQLKEIEGS
RFQFKE IEGS
RFQFKEVEGS
RFQFKE IEGS
RLQFKEVEGS
RFQFKE |EGS

2,2;00

RQAAAQVDRY
RQAADQVDKF
RQAAAQVDTY
RQAASQVDKY
RQAAAAVDKY
RQAAAAVDKY
REAAAAVDKY
RQAAAAVDNY
REAAAAVDKY
REAAAAVDKY

RQAAAAVDKY

YEREGVSYRD
YEREGVKYRD
YERESISYRD
YERES ISYRD
YERES ISYRD
YERES ISYRD
YEREGISYRD
YEREGTSYRD
YEQQGISYRD
FGREEVSCRD
YEREGISYRD

LLETNNFPEF
LLETNNFPEF
LLETNNFPEF
LLETNNFPEF
LLETNNFPEF
LLETNNFPEF
LLETNNFPEF
LLETNNFPEF
LLETNNFPEF
LLETNNFPEF

LLETNNFPEF

QLNKMGHSVT
QLNKMGHLVT
QLNKMGHLVT
QLNKMGHLVT
QLNKMGHFVT
QLNKMGHFVT
QLNKMGHFVT
QLNKMGHFVT
QLNKMGHYVV
QLNKMGHRVT

QLNKMGHFVT

ATKPRDLPVP
STKPRDLPVP
ATKPRDLPVP
ATKPRDLPVP
ATKPRDLGIP
ATKPRDLTIP
ATKPRDLS IP
ATKPKDLPIP
ATRPRDLPIP
ATKPRDLPIP

ATKPRDLPIP

EPPAKRAPGN
QPPSTRAPGN
QPPQTRAPGN
QPPKTRAPGN
KPPSKRAADN
KPPSNRAADN
KPPSKRAADN
EPPRKRAPDN
EPPRERAPDN
EPPTKRAPDN

EPPSKRAPDN

EEIIEADLVL
EEI IEADLVF
EEIIEADLVL
EEMIEADLVF
NETIEADLVL
EEIIEADLVL
QE I IEADLVL
EEIIEADLVL
QE I IEADLVL
EETIEADLVL

EEI IEADLVL

LKDDGSFGGD
LTKTDDD - - -
LMR-DSDPGT
LTR-EGKHST
LSR-NEQ- - -
LSR-YDQ- - -
LSRDEQ- - - -
LSK-DDEGET
LSR-E---KT
LS---DETKT

LSR-XDX--T

1,740
|

PNAR | QDWKE
PNVRLNDWNE
PSNR | SDWKE
PTVRVNDWEE
PNERVKDWKE
PKERVKDWKE
PNERVKDWKE
PNERVKDWNE
ENERVKDWGE
PNERTKDWDE
PNERVKDWKE

1.8|20

TGRVCPAPCE
TGRVCPAPCE
TGRVCPAPCE
TGRVCPAPCE
TGRVCPAPCE
TGRVCPAPCE
TGRVCPAPCE
TGRVCPAPCE
TGRVCPAPCE
TGRVCPAPCE
TGRVCPAPCE
1.9|00

VFERADR I GG
VYERSDR I GG
VLERADR I GG
VFERADR I GG
VFERADR I GG
VFERADR I GG
VFERSDR I GG
VFERADR I GG
VFERADR I GG
VFERSDR I GG

VFERADR | GG

1,980
|

GREFSGVHFA
GRDLSGVHFA
GRELKGVHFA
GRELKGVHFA
GRELSGVHFA
GRELSGVHFA
GRELSGVHFA
GRELAGIHFA
GRELSDIHFA
GRQLSGIHVA
GRELSGVHFA

2,060
|

PWPQWPR | FR
PWPQWPRVFR
PWPQWPR | FR
PWPQWPR I FR
PWPQWPR I FR
PWPQWPR I FR
PWPQWPRVFR
PWPQWPR | FR
PWPQWPR I FR
NWPKFPR I FR
PWPQWPR | FR

2.1|40

LAMGFLGPEQ
LAMGFLGPEP
LAMGFLGPES
LAMGFLGPES
LAMGFLGPEA
LAMGFLGPEA
LAMGFLGPEA
LAMGFLGPEA
LAMGFLGPEA
LAMGFLGPEV
LAMGFLGPEA
2, 2|20

DMASK | SCHG
- - -EDAKLQQ

TSGSQC- - - -
DAAEDITPSG
NAAGDITPSG
NSTQGITPSG
NGTEDIAVSS
NVDENVVAPG
NDADD | AASS

NSAEDITPSG

-VSEESKPGP
- VMEESKPGP
-VMEEPKPGP
-VMEESKLGP
-VAIESVPGP
-VAIESTPGP
-VAIESVPGP
-VAIELVPGP
-VTNEL VPGP
LVKNELVPGP
-VAXESVPGP

GSCVLGI
GSCVLGI
GSCVLGI
GSCVLGI
GSCVLGI
GSCVLGI
GSCVLGI
GSCVLGI
GSCVLGI
GSCVLGI

GSCVLGI

IEN
IEN
IEN
IEN
IEN
IEN
IEN
IDN
IEN
IEN

IEN

LMMYGVPNMK
LMMYGVPNMK
LMMYGVPNMK
LMMYGVPNMK
LMMYGVPNMK
LMMYGVPNMK
LMMYGVPNMK
LMMYGVPNMK
LMMYGVPNMK
LMMYGVPNMK

LMMYGVPNMK

MEFLHANTKS
MEFLHANTKS
MDFLHANTKS
MEFLHANTKS
MEFLHANTKS
MEFLHANTKS
MEFLHANTKS
MEFLHANTKS
MDFLHSNTKS
MEFLHANTKS

MEFLHANTKS

VDYGHQEAAT
IDYGHQEATT
VDYGHQEAAT
VDYGHQEAAT
VDYGHQEASS
VDYGHQEAAT
VDYGHQEASN
VDYGHQEATS
RDYGHQEAAS
LDYGHQEAVS

VDYGHQEAAT

KI1AEELGVER
TLAEKLGLEC
TIADRLGLEK
TIADRLGLER
TIAEKLGLEK
TIAEKLGLEK
TIPEKLGLEK
TVANKLGLEQ
Al AKKLGLEQ
TLADKLGLEQ

TIAEKLGLEK

DLEDLVKNPG
DLNQMKHNT I
- - -DvakKaQab
- -DSAKQQQD
- -AGFVQPVA
--AGLVQPVA
--AGLVQPIT
--EGLVQPVV
PCECLVQPVA
--IGLLQAVA
- -XGLVQPVA

1,760
|

LLKTQSARCM
LLTTQSARCM
LLNTQSARCM
LLKTQSARCM
LLNTQSARCM
LLNTQSARCM
LLNTQSARCM
LLKTQSARCM
LLNTQSARCM
LLRTQSARCM
LLNTQSARCM

1,840
|

PVSIKSIECS
PVSIKSIECA
PVSIKSIECT
PVSIKS IECA
PVSIKSIECA
PVSIKSIECA
PVSIKSIECS
PVSIKS IECA
PVSIKSIECA
PVSIKTIECA
PVSIKSIECA

1,920
|

ADKVD I VQRR
TDKIDVVQRR
ADKVDVVQRR
ADKVD I VQRR
TDKIEIVQRR
TDKI1GI1VQRR
TDKIGVVQRR
ADKEGIVQRR
ADKAR I VKRR
ADKTR I VQRR

ADKID | VQRR

2,000
|

LLDSNLDDGK
LLDSNHEDGN
LLDSNLQDGN
LLDSNLQDGN
LLDSNLEDGR
LLDSNLEDGK
LLDSNLEDGR
LLDSNLEDGN
LLDTNLEDGN
LLDSKLEDGN

LLDSNLEDGN

2,080
|

KFGKDPRSYE
KFGKDPRTYE
KFGKDPRSYE
KFGKDPRSYE
KFGNDPRTYE
KFGKDPRTYE
KFGKDPRTYE
KFGKDPRSYK
KFGKDPRTYQ
KFGKDPRTYQ
KFGKDPRTYE

2.16|0

DNRSNFKADF
DNRSNFKAEY
DNRSNLKADY
DNRSNLKAEY
DNRSNFKAQF
DNRSNFKAQF
DNRSTFKAQF
DMRSNFKAQF
DNRSNFKAQF
DERSNFKAQF

DNRSNFKAQF

2059
2062
2059
2056
2023
2019
2019
2041
2054
2037

SKRRVAA- 2216

2208

SSRLTLMT 2207
KNQFTART 2207

A-emmm - 2167
Aceoomo- 2163
Aceemmnn 2163
A-cmmonn 2188
A-cmmmnn 2200



e SbNADH-GOGAT2
— o BANADH-GOGAT2
@ OsNADH-GOGAT2
— @ SbNADH-GOGATH

BANADH-GOGAT1
— _:;s NADH-GOGAT1

o| SPNADH-GOGAT

® AINADH-GOGAT

NnNADH-GOGAT2
. 0.120 ,

Figure S13. Sequence alignment NADH-GOGAT protein from S.polyrhiza with other representative species (A) and the resulted
phylogenetic tree (B). AINADH-GOGAT - A. thaliana, NP_200158.2, BANADH-GOGAT1 - B. distachyon, XP_003566997.1, BANADH-
GOGAT2 - B. distachyon, XP_024315185.1, NnNADH-GOGAT1 - N. nucifera, XP_010261570.1, NnNADH-GOGAT - N. nucifera,
XP_010266511.1, OsNADH-GOGATT1 - O. sativa, XP_015649242.1, OsNADH-GOGAT?2 - O. sativa, XP_015640407.1. Sb NADH-GOGAT]1 -
S. bicolor, XP_002458326.1, SEINADH-GOGAT2 - S. bicolor, XP_021302649.1, SpNADH-GOGAT - S. polyrhiza (sequence translated from.
Acc. OL421563)



SpNR
T!gGCCGCGCCGTTTTTCATGCAGGAATGTATATACTTCAACGCATAAGTCCTAGTCAACTCTTGTTCCAGATTAACAAAAGTTT
TGTCCACTTATGGCCCCATAATTCCAGGAATAATATGTATGGATGATGCGCTTGCTTTCGTGGGGAGAAATGGTCTTCGGCATCC
TCTTGAAGATTCCCAGCGTTGTCCCTGGAGATATTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCTCT
CTCTTTCTCTCTCTATCTCTCTCTCTATCTCTCTCTAGCTCGGCAGGAGCCAAACTAGGACCCGACGCTGGAAACCGCGGCGLCGA
GATAGAGCTGGGGAGCCAGGCCGGCGGGCGCGCCAAAGGGCGGGGACGAGCCTCAGACGACCGACTCTTGGCCCTCCGTCGATCC
ATAGAGCCGCCCTCCAACAACGCTCCCCTCCTGGTACGAGACTACCCCTGCAGAAGCTGTGAGCCCCGCTCGCCGCTTCCCCACA
GGAAGCTCCCGTCGGCGCGCCCCTTGGCCTAACGGGGGGCGGGCCGCGACGGCCGCCCAGGCCAAGCGGTGCCCCGCCGCATGAC
CGGTAAACCCAAGGCCGCCGCCGTCGAACGCCGCGGTGGGETGGGGGGAAGGGTCAAATGGGGCAGCGGGAATTTCCGTCATTCGT
CGTCATCCCCAGCCCACCCCTGCAACTTGAGAGGGGGGCGGCGGCGGGGTGGGGTGACCCCTCGCCTTTCCCTACCGCTGGGAGC
IGTTCGTGTTGGAAATCCGAGGGAACAGGACGTGCCGGCGGGCCCGCCGGCGATGCCCGGCACAGGCCGTGAGAGGAACACGTCG
TCCCCGGCTAGTAGTTTATGGCCGAGGTTCGTCTCCTCTCACCCGGCCTTCCTTCCACCTGGT TNV VT CTGCAGCTATCCTT
TACACCTCACCGACGAAGACTCGCCCCCTCTGTTCATCCATCTGTCGGGAGGTGTGTCTGCTTTAatg

SpNiIR
C!ZTTTTAAGCTCTATTATGTTCAAGCCCCTATGAACCCTAGAATTAATGATCAGCCCCTTGCCTTTTCACTTTTTTAGATAGGC
ATCATAACCATGACTTCATTCCTCATTCGAATTGACAAGAATATTATTTTTAACATTATATTTACTTTTGGATAGTGGTGCTGAT
TTCCCTTGAGAAACAATACCATAGATAGAGAGAGACACAAAAATCTTGATTTAGCCATGATTAAAAAATTTTATTGTTCAGGGAG
AGTAATGGAGGAAAACAGACAGACAAATTCCAAATTTGGCATGTTTTGCAAGGACTTCCAGCAACAGGTGAAAAGGTGAGGGACT
CTTCTCTAAATCTAGTAGTTTACGAGTACCCCGATTTCTTTTTATACIN NN VNWVAYPNCCATCTCCTTGAAAATAGAACCCCTTTG
ACTGGTCGTCCACGTGACGAGCTCTTGAGCTGCCGTGGAGCCAGCGGAGCGTTGACCAGCAAGAAGAATGTTCGCACAGGAAACA
TTTCGACGTGCAGCTGAAACTAATGGCGAGGATTTTTCTAACATTGTATTCGCACACAGTTTTTCTGTGGCGCCGATCGTCTTAT
CAAGAAACGAAAGCGGTGCCCGGGAGGCCTCGGTCCGACGGGCTGGCCCTGCTGTGCGGCTCACCGCCTGCGGTACGLCGLCLCLCCCC
CTCACGGCCGAGGGAGCCGCTGACCTGTGGCCCCACCCCACCATCCCCCCCCTCGCTGCCGCCGTCTTCTTCCGTCCCTACGACC
CTTCTCTCGTCCGTGAGTCCCGCGTCTGTCCTTTAGAGAGAGCCGAAGAGCCCAAGGCCAGATGCCCTCTCGTGCGACCGACTCTC
CGCCGCCGCTCGCTTGGGGGGGCAACTCCGTCTCCCTCGTCGTCACCTCTCGAGGTGTTAAGAACCCTGCGGCCTTCCCACTGCC
CCGATGGAGTCGCCACCGCCGCAGAGCAGCCCGCTGCCACCATCACCCGCCGACCTCGTACCG CCatg

SpGS1;1
ATTTAAATTATTTTATAATGTATACATTATTTATGGGCTGAAAAATATAGAGTTATTGCAGAAATTCAGACCCT
GGAAATTCTCTAAATTAACTGAAAATATAGGAAAAAATGTCAATAATTCTTGCCAGATAGATCTCCGGCCGCAA
GTATTATTGCCAACTTTTTTTCACATCAGTCCTCCAGGAATTCCATCCAGGCGGAAATTTCCCGAAATTATTTA
TTTCAATAGGCGGCGAAGAGAATAAGGGATATATTTTTATATCCTGTACTTTTAAAGTTTTTTAGTCCAAAGAA
AGCATTCTGGGGGGGCATATTACAATAATGTGGACGAATGACAGCTCTCGATTCGTCGTCAGATCGCATCCGAT
GACGACGTTTGTTCCCCAATCGGAATATGCCACGTCATCAAGCGCGCTCTAGATACCGCCGGGAATCTGTTCCC
ACTGGCAGAGTATCGTGAGATGGCCTAACTAAGTGGGGCCCACATGCAACACCAAATTACCTTAAAGCCCTCAC
CGGCAAGTCTAATCGCAGTCGACCCCCGTTGACCGGGCCCCACCCGAAAACTTTTTCCCCTTCATTAATACATC
TAATACTAAGTTAATTAATTGGAAACATAGTACTAACGTATTCGTATTTTACEYW WMWY\ ATTAATTAAAT
TTAAAAGTCAGCAGACTTGGAAGTCAAGCGTCTATAAGGGCHYNWNWACGCATTTCACCATACCACAACCTCCTC
CGAAAGGGACGCGAATCACCGTAACAAATCGGTGACGTTACCGGCCATCCCGGAGTTCCGCGCTCCGCTAATAG
AAATTAATTTATTAAACTCTCTCCGTGACGGCTATTAAGATAGCAGCGAGCCGCTCCCCTGCGCCCAATCGCGT
CATCGCCTGGTGCATCTCCCCTGCTCTCGGATCTCGCCTCCTCTCTCCCCCTCCCCCTCCCTGGGGETTCTTCCC
GCTGAATCTTCCTTCCCCTCTCTCCCGTCTCTTCCGCCatg

SpGS1;2

C£;CATATCGCCATAATTTTCCTTATAATAATCCCGCATTATTGTTTTTTAATGAGGGCCGTCGATGTGCCACG
CCAGGCCAAGTGGGCTAACAAAATAAGCCCGCGAAATTATAACAGCGAGATTCTTTTCCGCGGTTCCGATTCGA
TCAGGCGCGGAGGAAGGTAGCGGCCATTTATTGGCGACTGGGGGCTTCGGAAATCTGAAGATTCCGGGTGGCGT
TGACCAGCATGCTCTTGTAATAGCGCTTATCCATTAATGGGAAATAAATTATCCGACCGCCGGGATATTTTCGG
CCCAGGTGGCGGGCTTCGGTTATTACGACCCCTCCCCAGGTGAGTTACTCAGTGTGGTTGAATCTAGACACAGA
AAATCTAGATACGGGGGTGGGGCCCGGAGGCCACGTGGGGEGCAGCTGGEGTGGCGGGGAAGAGTGGACTCTCGGL



GGAGCTCGAACTTGATTATTCTGATTAAATGAGCGGATCTAGACCCGCAACCCTCTGCCAGTACGCAGCGGAAG
AGCCCGCCACATGCACTCGTGAGAGGAGAGGAATTTTGACCGGCATTGATGCATGCGTCACTTGTCACACTGAC
CCTCGAATGTAGTAAAGTTTTTGATCCGCGAGGGCAGTAGCGCCATTTAAGAGAATCGTCTCTCTCTCTAGTTG
CGGGAAAATCGGTCAGCGGGGGAGCAAGTGGGGCCTACAGCTCCTCCGTGGCGGCGCAAAGTTACCGTACCAAC
CAGTTTTCGGCGCCGATGTCAGGCTTCTGACTTTTGGGTGCGTCCTCCCTCTTCCTGTCGCAGCAGGAGGAAGG
GAGGGGAGGGTGGGGGCGGGCCACTGGAGATTTCTTCCTTGTTTTTTAAGGCTTGAATCCGT CRNNNNINVVAG C G
CCCCCGCCGCTTCCCCACCAATCCATTCACCGCAGCGCTCTCCCTGCCCGGCGGATTGATCGCAGTTCCCTCTC
CCGCCCCGCCTCCTGCGTCTCCAGCTTCGGCCGCTGCCatg

SpGS1;3
CCAACCCTGGGTTGACCAGCGTCTTTCTAATGAGATCCTCCATTTTAGTAAGGCGTAAACTTGCATTATTTCAAACAAAGAGGGG
CTCAGTACATCCACGGTCGAGAACAGGGCAGTGGGCGGCGGCGGAGCGTTGGTAGATTTCTTCACTGTGCGGCGGCGGLCGGETGGL
GTCGGCGACCCTACGAGGGCGGAGATGGGAATGGCTCAAACAGCGGCGGGCAGCAGTTCCAGAGGCCGCAGCAGCTGAAGAACCA
CAGGCTGCAGAGAATTCGAGGTCGAGGAGATGAGGGCAAAGAGAGAATTGACACTTGGAGGGAGGGGGAGTGAGAGACGAAGGGG
GGATGCTTACCATGAAGCTAAGAGCCCGTCGGCTCCCGTGGCCTCTCAGCAGCGGCGGCGGCGGCAACGATGGCGGCGGCGGCAG
GGGCAGTGGGGGGGCAGCAGCAGGGGCGGCCTCTTGTGGCATGGGEGEGEGGETCCATCGTTTCAGAGGAAGGAACAAGGGGGATGAAG
GAGAGATCTGTTCTTCTTCTAGGGTGGACTCTTCCTCCAGGGAGATCACCATCTGCCCTTCCAGCGCCGCCACCGAGCGGTCAAG
AGTTCAGAGAGACGAGAGACGGAGAGAGAGAGAGAGAGGTGGACTATTGGACCGAGCTGATATGGGTGGAGTCTACTTTGGTGTT
CAAGGCCAAATCCATATAACAGTGGGCCTGTCTCCAGTGGGTTTGGGCCTATCCCCCCCCCCCCCATTTGGCCGATTAAGCCCEE
IR CGATGGAAGAGGCCCATCTCTGTGATCATCATCACGTGAGGGCGTCGGCCCTCGAATGCCACCTATTTCGGCT
GCCACCTCCCACCGCCCAAGAGCGCGGTGTTAGGCCGCCACGTAGGAACTCCGAGCTCTTTTTCCGATGCTGATTTTGTCGTTTC
TGGTTGGTTACAGTCTCCTCCTCCCCAGGGGAGTAGCGCCTGCGTGCGAGTTCCCCCAGTCGGC CCatg

SpGS2
AézTGAATAAAAATACCCTTTTTGTCAGAGCGGCAGCAGACGGATGTGTGTATGAGAGAGAGATGGCGCCCTTATCTGAATCCCT
TGGTCTTTGAGGGCTCCCAAGGGACCCGTTTTCCTCCACTCAAAGCGGARGARCCETATCTGCTGGCGAAGAGCCGCCGAGGCGA
AGCTCGCCTCTCCCCTCACACAGCTTAATCCGCCGTGTCCTGGGCACGTGGACCATARACAGCTGAGAACCTCTCTTTTCTAGAG
TATARACGGTCCACCCGCTCTCTCTCCCTCTCTCTCTCTCTCTCTCGCTGTGTTTGCAAATCTTCTCTCCTCCTCCCCAACGACG
CCGCCGCCGCCGGAGGAGCTGGTGGGCGCCCGCATTACCTCCCTGCCTCGCCGTCGCCCGGCGTCTCTCGGTTAGCTCTCCCTCC
CTCCCTCCCTCTCTCTCTCTCTCCCTATCTCTCTATCTCCTTCCCATGGGCTGCCCGAGGACTGTGGAATGACGACCTCATTGGG
GAGCAAGGCCGGCGTTGACCTTCGCCGCTTCGAAGGGTTCCTGTGCATTTCTCGTCATTCGATGTTTACATGTAGATTCACGGGT
TTCGGTGGGGTGGGTCCTTCCGAAATCTGCATCAGACCGGCGCCTCATCGTTTCGGTTGGCTCGGGT T T I NRAC T CCGGGT
TGACCCTGCAAGATGCGGTTCTCGCCCTCGCTACGTGGCGTGGATTCATTCCTGGCCCCCGGAGCGTTCATTCTTCAGAGGGGGG
ATCCCCTCCATTTTTGTCGTGCGGATCCTCTGTGTTCCCTTTCGAGTATCTCCCATGTCGATCCGAATGTCTCCGTTCGCCTTGE
CGATTGCGGTTGGATTCTCCGAGAGATTGTTGCTGCCTTTTGTTTTTATGATCCACGAGECEAATTGCGAATTCTGTTTCCATCT
TCGGATCTTGATCAAACTAGTTGCAGAGCGGAGGAGAAGAGAGGGGACAGAAGGCGGAAGGAAAGaty

SpFd-GOGAT
GTTCTTTTTCCGAGGTAAGTCCAGTTATTTCAAATATTTTTATTTTTATCTTTCCATATTCTCCAATGGGGGAGTACATCTAGGA
TCATTTCGAAGAGAGAGAGAGCGCCGAARAAGCCAAGAAGCGAGAGGCAGGGAGAGGAGAGAGCGGAGAGGGACAGAGAGACAGA
GAGGGAGGGGAGAGAAGAGAGAGAAAGGTGAGTGAGAGGAGGAGAGAGAGAGGGGGGGATAGAGAAAGAATGAGAGGAGAGAGAA
GAGAGAGAGAGGGTGGGATAGAGAAAGAGAGACTGAGAGGAGCGAGAAGAGAGAGAGAGGGTGGGATAGAGAAAGAGAGACTGAG
AGGAGCGAGAAGAGAGAGAGAGAGAGAGAGAGAGAGTGAGAGGAGAGAGAAGAGAGATGAAGAGAGGGGGAGAGAGAGAGAGAGA
GAGAGAGAGAGAGAGAGGGTCCGAGGATAGTGGTTGGCAGGGTGCGGTAGAGGACAAGGCAGCGGCTCCCACCAGTGCCTGTGTC
CTCCTCCCGGAGCTCTACTCCATTCCCCTCTCCGCACGACGACGACGACTACGAGCGCTGGAGGCGAGTGGCTCACATCTCTCCC
CTCCCCGCTCTCTCATTCTCGCTCTAACCICTCTCTATC CTCTCTCTCEGCAGCETCTCTCTCTCTCTCTCTCTCTATCTGTTGG
CCAATCCTCCCGGCTTGGCAGCGCGGGCGATCAGGATTATCCTGCTCTTTGGCGTTTCCTCTCCACGEGAGECTCTCCATTTTCG
IS NNGE CCGCATCTTCAAACT TCC TGO NPV G GCGT CGC YNNI C GC TTCCCTGGTTTTGTTTTCC
TGCTCTGCCGACCAGAAAARAGTCTCCTCCTCTCCCACCTCGTCTCCTCCTCCTCCTCTTCCACTTCGGTTCCCTGGGGGATCCTG
CTCTGCCGGAGCGGTGGTGAATCAAGCGCGGCAGAGAGGAACGGGAGGGAGGGGAGGAAGGTGGGatg

SpNADF-GOGAT

TTTATAAAAAAATGGAGAATTTCTCCTCCGCATCGCCCCAAGTATCTTTTAAAAAATAGAAGCGTCACGAACCATCCGTCGCCAC
GCGTGAAAAGINNVNSUNSUNRN C A A TGATCATCCGACAACT Gy NV NYNNUNVNE C CCCATGCAAGC NGNSV GCCG
TCTTCTTCATGAGGCATCAAACTACGGGAGCAATACTTTCCGATTCAAAGAAATATCCCGGGGCCTCCGCCTTCACCGTGTARAT
TTCCTCGTCTGCTTGCCCCAGCGCGCCACGTAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAG
AGGGGGAGGGAGCGGGGTGCCCCCCGACTGCGTGGTCAACGCCCCGCCGATACCAGGGGATTAGGGGAAAAAGCTCGCGGGGCTT




CGGCAATTCTACTTAAAGAATGATAAGTGGGGGTGGGCCCCACGAGATGCGATCGTCGCGTACTGCGGCGGGAGAGTGACGTTGG
GGATTGGGGCTGGGTTGGGAAATATCCCAAGCATCACGCTCTCTCAGGTTTTCiyyNy NN VNNEPNCAAAATAGTTTTATT
AGTTACAGAGTGTTGCCTGTTCAACCGGTGCGAGGGGACCGGGGTTGGGAGAGTCTGGCTCTGAGGAATCCCGAAGCTCGTC
NAGTAGATATCCGCGGCGGGCGGCGGAGGAAGGGGAGTCGTCGTTGGTCGAGGAGGAGGGGAGAAGGAAGGGCTGTGGCTGAGTT
CCTCGGAGTTTACCCCGAGGGTGGAAGCTTCTGCTGCCCGTTCCTGTTTTTTTTTTTTTTAATTTTTGGGAGTTCTTCTCGTCAT
CTCTGTTCGATCTTCTTTTTCGCCGCCGGCGEGTGGTTCCGATCCCGCTTTTGCGGTCGAGAACCTTGGCGGCCTGTTGCCGGATC
TGTCGTTTCTGGAAAGCCGGCCGAACATACGCCTTCCAGTTTGAGAGGGGGTCTAGGGTAGGGGGatg

Figure S14. Nucleotide sequences representing 1kb promoter regions upstream of the starting ATG codon of six Nitrogen assimilation
genes of S. polyrhiza with marked locations of NRE-like cis-elements, GAGA and TCTC stretches and TATA-boxes.
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Figure S15. Patterns of G-quadruplex structures predicted for promoters of key S. polyrhiza genes involved in nitrogen assimilation,
using the pgsfinder tool (https://pgsfinder.fi.muni.cz). Positions of G-quadruplex structures are indicated by horizontal lines (red for
forward DNA strand, blue for reverse strand); Numbers next to bars indicate the relative strength of each G-quadruplex structure, and
the negative () numbers indicate positions relative to the genes’ translation start.



