* Interspecific gene duplication event
* Intraspecific gene duplication event
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I Convolvulaceae

Mba01_g15310.1 Musa_balbisiana I Musaceae
KAG0495106.1_6100 Vanilla_planifolia
LOC 0s09916920.1 Oryza_sativa

| Dioscoreaceae

| Ananas_comosus
| Dioscoreaceae
| Gastrodia_elata_f_elata EEEEE
Gev08427.1 | Gastrodia_elata_Korea
Acat_7g001630 Areca_catechu
*0l xp 010917106.1_763 Elaeis_guineensis
B Acat_15g004890 Areca_catechu
Kalaxd.09G084700.1 Kalanchoe_laxifiora Crassulaceae
Crassulaceae
Zingiberaceae
* Zingiberaceae
%] Zingiberaceae
Zingiberaceae
XP_010915755.1_8318 Elaeis_guineensis
SbiRTX430.03G202300.1 Sorghum_bicolor
Sspon.03G0033340-1B Saccharum_spontaneum
5 Zm00001d044507_T001 Zea_mays
Seita.5G198200.1 Setaria_italica
Ceric.25G067500.1 Ceratopteris_richardii |l Pteridaceae
KAG0459743.1_22871 Vanilla_planifolia
Lchi22132 Liriodendron_chinense I Magnoliaceae
Mba08_g28070.1 Musa_balbisiana Musaceae
XP_010925808.1_18392 Elaeis_guineensis
ShiRTX430.02G181100.1 Sorghum_bicolor
Seita.2G180200.1 Setaria_italica
Zm00001d005624_T001 Zea_mays
Zm00001d020147_T001 I Zea_mays
*| PAXXG118280-mRNA1 I Phalaenopsis_aphrodite
6|
evm.model.chr5.36 | Ginkgo_biloba [ Ginkgoaceae
Zingiberaceae
Zingiberaceae
Velloziaceae
Acoraceae
Acoraceae
Ceric.23G014200.1 Ceratopteris_richardii Pteridaceae
Ceric.23G014300.1 Ceratopteris_richardii Pteridaceae
Ceric.23G014500.1 Ceratopteris_richardii Pteridaceae
X Ceric.23G014600.1 Ceratopteris_richardii Pteridaceae
Ceric.11G067500.1 Ceratopteris_richardii Pteridaceae
AH009625-RA | Amaranthus_hypochondriacus Amaranthaceae
T Velloziaceae
. Amacr09917210 | Amaranthus_cruentus Amaranthaceae
F3 evm.model.chr10.1952 1 Ginkgo_biloba I Ginkgoaceae
AsadG05873.1 | Allium_sativum
Velloziaceae
GER35419.1_10953 | Striga_asiatica Orobanchaceae
GWHTBCII007483 | cymbidium_ensifolium
5 [ Crassulaceae
GWHTBCII001615 I Cymbidium_ensifolium
I Araceae
GWHTBCII023525 Cymbidium_ensifolium
Gae_08166.1 Gastrodia_elata_f_elata mEm
% GWHTBCII014587 Cymbidium_ensifolium
Gev04456.1 Gastrodia_elata_Korea
evm.model.chr7.1787 Ginkgo_biloba Ginkgoaceae
Dunaliellaceae
Amborellaceae
Convolvulaceae
97 KAF8379625.1_28466 I Tetracentron_sinense_Oliv Trochodendraceae
* "1 GER26456.1_1990 Striga_asiatica Orobanchaceae
o = LOC_0s08g29669.1 Oryza_sativa
Zm00001d032266_T001 Zea_mays
Kalaxd.15G065300.1 Kalanchoe_laxiflora Crassulaceae
1001 chi2 7086 Liriodendron_chinense Magnoliaceae
evm.model.chr5.34 Ginkgo_biloba Ginkgoaceae
Cre13.9574800.t1.2 Chlamydomonas_reinhardtii | Chlamydomonadaceae
1100 ShiRTX430.02G084300.1 Sorghum_bicolor
evm.model.chr6.31 Ginkgo_biloba [ Ginkgoaceae
Asa8G04413.1 Allium_sativum
Zm00001d005188 T001 Zea_mays
7 Lir dron_chinense | Magnoliaceae
Saccharum_spontaneum
Liriodendron_chinense | Magnoliaceae
Aco004845.1 Ananas_comosus
KAG0459029.1 22157 Vanilla_planifolia
Velloziaceae
Vitaceae
Velloziaceae
KAG0458993.1 22121 I Vanilla_planifolia
Zm00001d011081_T001 Zea_mays
Zingiberaceae
Zingiberaceae
Asa8G04143.1 I Allium_sativum
| Zingiberaceae
Icl|CM039734.1_cds_KAI0494414.1_24548 1 Dendrobium_nobile
* GWHTBCII020459 I Cymbidium_ensifolium
3
Gae_17455.1 1 Gastrodia_elata_f_elata EEEER
| Zingiberaceae
Gev15542.1 | Gastrodia_elata_Korea
* | Dioscoreaceae
Bl Acat_12g005440 Areca_catechu
Mba04_g24590.1 Musa_balbisiana I Musaceae
XP_010919339.1 11988 Elaeis_guineensis
AsalG02294.1 Allium_sativum
XP_010919340.1_11989 Elaeis_guineensis
| zingiberaceae
XP_010933787.1 26171 | Elaeis_guineensis
| Zingiberaceae
;3 XP_019709133.1_26170 | Elaeis guineensis
Acat_99008770 | Areca_catechu
*
I I Velloziaceae
o
Icl|CM039719.1_cds_KAI0529242.1_1789 Dendrobium_nobile
Gae_11636.1 Gastrodia_elata f elata | | [ ]
Kalaxd.07G154800.1 Kalanchoe_laxiflora | Crassulaceae
*
[tg]
Kalaxd.17G000800.1 Kalanchoe_laxiflora Crassulaceae
FUN_027303-T1 Portulaca_amilis Portulacaceae
Lchi06499 on_chinense Magnoliaceae
Crassulaceae
A GWHTBCI1019562 I Cymbidium_ensifolium
T KAH0456549.1 Dendrobium_ct toxum
* Icl|CM039722.1_cds_KAI0522526.1_4905 I Dendrobium_nobile
1 [ Acoraceae
SbiRTX430.09G009300.1 Sorghum_bicolor
* bl Sspon.07G0027630-2D Saccharum_spontaneum
99l Sspon.07G0027630-1B Saccharum_spontaneum
|l Crassulaceae
| Dendrobium_ch
PAXXG272630-mRNA1 Phalaenopsis_aphrodite
Gev01168.1 Gastrodia_elata_Korea
Gev17651.1 Gastrodia_elata_Korea
Icl|CM039728.1_cds_KAI0505014.1_15971 | Dendrobium_nobile
Gae_14738.1 | Gastrodia_elata_f elata mEm
KAH0464567.1_7413 | Dendrobium_chrysotoxum
I Velloziaceae
KAG0504018.1_4090 Vanilla_planifolia
Ceric.21G018700.1 Ceratopteris_richardii |l Pteridaceae
GWHTBCII008162 Cymbidium_ensifolium
KAG0456294.1_24082 Vanilla_planifolia
* Gae_00940.1 Gastrodia_elata_f_elata L 1]
81 HU06G01555.1 Hylocereus_undatus Cactaceae
KAF8377994.1_28718 Tetracentron_sinense_Oliv Trochodendraceae
Zingiberaceae
Zingiberaceae
Zingiberaceae
Zingiberaceae
GER50776.1_26310 I Striga_asiatica Orobanchaceae
Cre04.9217929.t1.1 Chlamydomonas_reinhardtii Chlamydomonadaceae
99 Gev03200.1 | Gastrodia_elata_Korea
Icl|CM039734.1_cds_KAI0494128.1_24259 | Dendrobium_nobile
KAG0462595.1 21071 | Vanilla_planifolia
% | Dendrobium_ch oxum
| Brassicaceae
21- GWHTBCII017090 I Cymbidium_ensifolium
Lchio I Magnoliaceae
Amborellaceae
GWHTBCI1027292 1 cymbidium_ensifolium
N Ceric.09G065200.1 1 ceratopteris_richardii I Pteridaceae
[64
KAF8377616.1_30361 | 7etracentron_sinense_Oliv I Trochodendraceae
Zingiberaceae
o3 KAF8402434.1_13150 | Tetracentron_sinense_Oliv Trochodendraceae
Acoraceae
gl 4 Brassicaceae
9 Convolvulaceae
Seita.3G095800.1 Setaria_italica
ShiRTX430.08G082800.1 Sorghum_bicolor
Sspon.07G0020600-4D Saccharum_spontaneum
Sspon.07G0020600-2B Saccharum_spontaneum
Sspon.07G0020600-1A Saccharum_spontaneum
Sspon.07G0020600-3C Saccharum_spontaneum
K1p1ch02g53523 | Asparagus_kiusianus
Dioscoreaceae
*| B3k Mba03 g18170.1 Musa_balbisiana
Bl 100 Mbal0_g26730.1 Musa_balbisiana
Acat 49009760 Areca_catechu
X XP_010930312.1_22920 Elaeis_guineensis
° 100 xp 010912740.1_5264 Elaeis_guineensis
I Zingiberaceae
Zingiberaceae
K1plch059g09751 Asparagus_kiusianus
evm.model.AsparagusV1_05.1799 Asparagus_officinalis
68l K1plch05909448 Asparagus_kiusianus
FUN_037324-T1 Portulaca_amilis I Portulacaceae
Araceae
Aco003424.1 Ananas_comosus
LOC 0s12g12170.1 Oryza_sativa
K1p1ch03g04680 Asparagus_kiusianus
52| 89 Zm00001d023978_T001 Zea_mays
- Asa0G05932.1 | Allium_sativum
fro
Asa6G00751.1 Allium_sativum
evm.model.chr3.2323 Ginkgo_biloba Ginkgoaceae
Convolvulaceae
Vitaceae
I Amaranthus_cruentus Amaranthaceae
% Velloziaceae
Brassicaceae
FUN_026664-T1 Portulaca_amilis Portulacaceae
HU03G02736.1 Hylocereus_undatus Cactaceae
Zingiberaceae
Zingiberaceae
Zingiberaceae
Zingiberaceae
72| | ceratopteris_richardii Pteridaceae
Araceae
Amborellaceae
Amborellaceae
K1plch05911611 Asparagus_kiusianus
evm.model.AsparagusV1_05.2706 Asparagus_officinalis
81 Ceric.01G108300.1 Ceratopteris_richardii Pteridaceae
Acoraceae
o Acoraceae
Kalaxd.06G059000.1 | Kalanchoe_laxiflora Crassulaceae
*_ﬁ Crassulaceae
1o Crassulaceae
XP_010929918.1_22495 | Elaeis_guineensis
* d
[1al "9 Araceae
Zingiberaceae
Zingiberaceae
Dioscoreaceae
Acoraceae
* 1 HU07G01605.1 Hylocereus_undatus Cactaceae
Acat_49g006830 Areca_catechu
Zingiberaceae
Zingiberaceae
Mba06_g07750.1 Musa_balbisiana Musaceae
X 0! Mba03_g20400.1 Musa_balbisiana Musaceae
99 Mbao9 g01910.1 Musa_balbisiana Mus:
A Zingiberaceae
Bl Zingiberaceae
Kalaxd.10G083600.1 | Kalanchoe_laxiflora Crassulaceae
Crassulaceae
Vitaceae
GER50775.1_26309 Striga_asiatica Orobanchaceae
FUN_043503-T1 Portulaca_amilis Portulacaceae
HU02G00780.1 Hylocereus_undatus Cactaceae
Asa2G00400.1 Allium_sativum
0! Asa4G02596.1 Allium_sativum
Asa7G02856.1 Allium_sativum
Asa7G04515.1 Allium_sativum
Asa7G02222.1 Allium_sativum
Zingiberaceae
Zingiberaceae
_{Kalaxd‘DlGlt)lQDD‘l | Kalanchoe._laxiflora Crassulaceae
98! Crassulaceae
| zingiberaceae
*
[
Gastrodia_elata_f_elata EEEER
98 Gev11056.1 Gastrodia_elata_Korea
Kalaxd.15G079200.1 Kalanchoe_laxiflora Crassulaceae
Crassulaceae
Amacr08g10570 Amaranthus_cruentus Amaranthaceae
100 AH013071-RA Amaranthus_hypochondriacus Amaranthaceae
Vitaceae
Zingiberaceae
Cre06.9303050.t1.2 I Chlamydomonas_reinhardtii Chlamydomonadaceae
FUN_024980-T1 Portulaca_amilis Portulacaceae
KAF8388400.1_26523 | Tetracentron_sinense_Oliv [ Trochodendraceae
KAF8402090.1_12806 I Tetracentron_sinense_Oliv Trochodendraceae
KAF8392030.1_21896 Tetracentron_sinense_Oliv Trochodendraceae
x Di oreaceae
36/ FUN_033826-T1 I Portulaca_amilis Portulacaceae
FUN_048228-T1 Portulaca_amilis Portulacaceae
Brassicaceae
Convolvulaceae
Amacr13g08900 l Amaranthus_cruentus Amaranthaceae
FUN_044974-T1 Portulaca_amilis Portulacaceae
AH019718-RA Amaranthus_hypochondriacus Amaranthaceae
FUN_008781-T1 Portulaca_amilis Portulacaceae
Convolvulaceae
Kalaxd.05G032400.1 1 Kalanchoe_laxiflora Crassulaceae
Crassulaceae
HU09G00087.1 Hylocereus_undatus Cactaceae
Amacr079g08720 Amaranthus_cruentus Amaranthaceae
AHO011930-RA Amaranthus_hypochondriacus Amaranthaceae
Amborellaceae
HU04G01734.1 [ Hylocereus_undatus Cactaceae
Dioscoreaceae
K1plch05g11915 | Asparagus_kiusianus
| zingiberaceae
Acat_11g006640 I Areca_catechu
I Velloziaceae
+ Zingiberaceae
3
Zingiberaceae
Velloziaceae
Kalaxd.03G047400.1 Kalanchoe_laxiflora Crassulaceae
XP_010917253.1_9798 Elaeis_guineensis
Zingiberaceae
Zingiberaceae
Zingiberaceae
Velloziaceae
Crassulaceae
Zingiberaceae
Araceae
Zingiberaceae
Zingiberaceae
Zingiberaceae
Amborellaceae
Ac0012483.1 I Ananas_comosus
| zingiberaceae
XP_010917252.1_9797 | Elaeis_guineensis
GWHTBCII023296 Cymbidium_ensifolium
evm.model.AsparagusV1_05.3005 Asparagus_officinalis
evm.model.chr3.1511 Ginkgo_biloba [ Ginkgoaceae
AL Lchi22176 | Liriodendron_chinense I Magnoliaceae
K1p1ch09957926 Asparagus_kiusianus
100'evm.model.AsparagusV1_09.858 Asparagus_officinalis
Asa4G03370.1 Allium_sativum
* 0! Asa3G00069.1 Allium_sativum
| Acoraceae
Seita.2G090700.1 Setaria_italica
Lchi12061 Liriodendron_chinense | Magnoliaceae
Seita.9G054700.1 Setaria_italica
I Amborellaceae
AsadG01777.1 | Allium_sativum
LOC_0s07g12830.3 | oryza_sativa
KAG0474338.1_14024 Vanilla_planifolia
HU07G00155.1 Hylocereus_undatus Cactaceae
99 HU07G00132.1 Hylocereus_undatus Cactaceae
+ Araceae
A Sspon.01G0044460-1P Saccharum_spontaneum
Sspon.01G0044460-1B Saccharum_spontaneum
Zm00001d013839_T001 Zea_mays
HU11G01621.1 Hylocereus_undatus | cactaceae
g9 | Sspon.01G0044460-3D Saccharum_spontaneum
SbiRTX430.01G197800.1 Sorghum_bicolor
Kalaxd.08G125000.1 Kalanchoe_laxiflora Crassulaceae
GER50430.1_25964 Striga_asiatica Orobanchaceae
FUN_037534-T1 Portulaca_amilis Portulacaceae
Sspon.04G0007220-3C Saccharum_spontaneum
Sspon.04G0007220-1A Saccharum_spontaneum
KAF8413382.1 1335 Tetracentron_sinense_Oliv Trochodendraceae
GER37307.1_12841 Striga_asiatica Orobanchaceae
Zm00001d041963_T001 Zea_mays
KAF8379778.1_28619 Tetracentron_sinense_Oliv Trochodendraceae
KAF8379951.1_26862 Tetracentron_sinense_Oliv Trochodendraceae
Sspon.04G0007220-2B Saccharum_spontaneum
Sspon.04G0007220-4D Saccharum_spontaneum
K1plch08g13069 | Asparagus_kiusianus
Asa7G02928.1 Allium_sativum
Asa5G05280.1 Allium_sativum
evm.model.AsparagusV1_08.38 Asparagus_officinalis
X x_ Ceric.31G028300.1 Ceratopteris_richardii Pteridaceae
o 100' Ceric.17G044500.1 Ceratopteris_richardii Pteridaceae
K1plch04g27344 Asparagus_kiusianus
AsalG02298.1 Allium_sativum
evm.model.AsparagusV1_04.3389 Asparagus_officinalis
Aco007554.1 Ananas_comosus
Seita.5G467800.1 l Setaria_italica
Sspon.03G0038400-1C Saccharum_spontaneum
GER33421.1_8955 Striga_asiatica | orobanchaceae
Zm00001d011786_T001 Zea_mays
ShiRTX430.03G476400.1 | Sorghum_bicolor
GER46738.1_22272 | striga_asiatica | orobanchaceae
Seita.3G067500.1 Setaria_italica
= Seita.1G254000.1 Setaria_italica
2 SbiRTX430.04G316200.1 Sorghum_bicolor
Ac0003572.1 Ananas_comosus
Sspon.03G0038400-1P Saccharum_spontaneum
Zm00001d017425_T001 Zea_mays
Seita.9G190600.1 Setaria_italica
Aco030299.1 I Ananas_comosus
*
evm.model.chr7.502 Ginkgo_biloba Ginkgoaceae
Mba08_g33900.1 Musa_balbisiana Musaceae
Ceric.21G026600.1 Ceratopteris_richardii Pteridaceae
Acoraceae
*
| Amacr09g16200 Amaranthus_cruentus Amaranthaceae
90' AHO09515-RA Amaranthus_hypochondriacus Amaranthaceae
Brassicaceae
Ceric.26G016000.1 ] Ceratopteris_richardii Pteridaceae
Mba03_g17310.1 | Musa_balbisiana | Musaceae
Kalaxd.12G077200.1 Kalanchoe_laxiflora | Crassulaceae
99 1 OC_0s02943360.1 Oryza_sativa
Kalaxd.14G018900.1 Kalanchoe_laxiflora |l Crassulaceae
LOC _0s05g01820.1 Oryza_sativa
° LOC _0s01g73990.1 | Oryza_sativa
N Il Crassulaceae
10
* Zingiberaceae
1100 Zingiberaceae
P8l KAG0500679.1_751 I Vanilla_planifolia
KAF8389912.1 23925 Tetracentron_sinense_Oliv Trochodendraceae
Vitaceae
| Araceae
O Gae_14147.1 Gastrodia_elata_f_elata 1]
Gev15167.1 Gastrodia_elata_Korea
GWHTBCII005753 Cymbidium_ensifolium
HU10G00463.1 Hylocereus_undatus Cactaceae
AH004030-RA Amaranthus_hypochondriacus Amaranthaceae
Amacr17g06510 Amaranthus_cruentus Amaranthaceae
PAXXG144080-mRNA1 Phalaenopsis_aphrodite
Mba02_g14440.1 Musa_balbisiana | Musaceae
P Seita.9G088600.1 | setaria_italica
Zm00001d013257_T002 I zea_mays
Kalaxd.01G252200.1 | Kalanchoe._laxiflora I Crassulaceae
Crassulaceae
K1p1ch06938284 | Asparagus_kiusianus
AsalG04547.1 Allium_sativum
XP_010937875.1_3025 Elaeis_guineensis
Acat_15g027050 Areca_catechu
evm.model.AsparagusV1_06.1977 Asparagus_officinalis
evm.model.chr7.993 | Ginkgo_biloba I Ginkgoaceae
Amborellaceae
Kalaxd.14G028300.1 | Kalanchoe_laxiflora Crassulaceae
00 Crassulaceae
evm.model.chr1.739 1 Ginkgo_biloba Ginkgoaceae
. Convolvulaceae
5 AH006285-RA Amaranthus_hypochondriacus Amaranthaceae
10 Amacr03g01910 Amaranthus_cruentus Amaranthaceae
Asa5G04379.1 Allium_sativum
Zm00001d013602_T001 Zea_mays
* K1p1ch04g23027 Asparagus_kiusianus
* 91 evm.model.AsparagusV1_04.1450 Asparagus_officinalis
| Convolvulaceae
7] Amacr10911810 Amaranthus_cruentus Amaranthaceae
AH016641-RA Amaranthus_hypochondriacus Amaranthaceae
100 Hy07G01832.1 Hylocereus_undatus Cactaceae
Vitaceae
Acat_7g004400 Areca_catechu
96' XP_010912953.1_5478 Elaeis_guineensis
Sspon.06G0006950-3C Saccharum_spontaneum
g Sspon.06G0006950-2B Saccharum_spontaneum
I Velloziaceae
Sspon.06G0006950-1A Saccharum_spontaneum
Sspon.06G0006950-1T Saccharum_spontaneum
ShiRTX430.07G129100.1 Sorghum_bicolor
evm.model.chr11.669 Ginkgo_biloba Ginkgoaceae
Acoraceae
Seita.6G132900.1 l Setaria_italica
| Velloziaceae
Acat_169002750 Areca_catechu
XP_010924798.1_17361 Elaeis_guineensis
o XP_019706729.1_17360 Elaeis_guineensis
| Dioscoreaceae
XP_010924800.1_17362 Elaeis_guineensis
Asa7G01671.1 Allium_sativum
* | HU07G00883.1 Hylocereus_undatus Cactaceae
9! 100 HU09G01502.1 Hylocereus_undatus Cactaceae
Lchi12313 Liriodendron_chinense Magnoliaceae
XP_019710156.1_634 Elaeis_guineensis
LOC 0s09g16520.1 Oryza_sativa
Seita.2G179900.1 Setaria_italica
99 ShiRTX430.02G180100.1 Sorghum_bicolor
Crel6.9659250.t1.2 I Chlamydomonas_reinhardti I Chlamydomonadaceae
* Mba09_g04610.1 Musa_balbisiana Musaceae
i Gae_01068.1 | Gastrodia_elata_f_elata H EEm
*
65 Gae_10636.1 Gastrodia_elata_f_elata H EER
Gev16932.1 Gastrodia_elata_Korea
* Gev04058.3 Gastrodia_elata_Korea
* fr
ra I Dioscoreaceae
Dunaliellaceae
fodl 1 chinoo10 Liriodendron_chinense I Magnoliaceae
T GER34082.1_9616 Striga_asiatica Orobanchaceae
E
PAXXG039080-mRNA1 Phalaenopsis_aphrodite
KAG0459486.1_22614 Vanilla_planifolia
8
KAG0452178.1 25818 Vanilla_planifolia
Icl|CM039722.1_cds_KAI0522521.1_4900 Dendrobium_nobile
*
||
ﬁcrel3,9586550‘11‘2 | chlamydomonas_reinhardtii | chlamydomonadaceae
9
Brassicaceae
Velloziaceae
GER50473.1_26007 | Striga_asiatica Orobanchaceae
HU02G00413.1 I Hylocereus_undatus Cactaceae
% FUN_023538-T1 Portulaca_amilis Portulacaceae
* Convolvulaceae
2] SbiRTX430.01G088200.1 Sorghum_bicolor
Sspon.01G0028440-3D Saccharum_spontaneum
Sspon.01G0028440-1P Saccharum_spontaneum
Sspon.01G0028440-2B Saccharum_spontaneum
Sspon.01G0028440-1A Saccharum_spontaneum
Zm00001d034048_T003 Zea_mays
I Acoraceae
KAG0494167.1_5161 | Vanilla_planifolia
I Araceae
Dioscoreaceae
*| Acat_99020770 1 Areca_catechu
4
Mba05_g11910.1 Musa_balbisiana I Musaceae
Cre09.9410950.t1.2 Chlamydomonas_reinhardtii Chlamydomonadaceae
Sspon.04G0024990-1B Saccharum_spontaneum
LOC 0s08g36480.1 Oryza_sativa
Zm00001d031769_T001 Zea_mays
| Dunaliellaceae
SbiRTX430.04G205900.1 Sorghum_bicolor
Mba03 g07130.1 Musa_balbisiana I Musaceae
Zm00001d017025_T001 Zea_mays
LOC 0s08g36500.1 Oryza_sativa
XP_010909211.1 40924 Elaeis_guineensis
I Araceae
HU09G00180.1 I Hylocereus_undatus Cactaceae
Zm00001d025718_T001 Zea_mays
I Araceae
x
T
GER37069.1_12603 Striga_asiatica | orobanchaceae
PAXXG103360-mRNA1 Phalaenopsis_aphrodite
| Zingiberaceae
KAG0493801.1_4795 | Vanilla_planifolia
I Velloziaceae
Acoraceae
Acat_49002730 | Areca_catechu
Acoraceae
Acoraceae
XP_010907562.1_39270 Elaeis_guineensis
XP_010907565.1_39271 Elaeis_guineensis
Acat 149012080 Areca_catechu
XP_010926705.2_19301 Elaeis_guineensis
81 KAF8390634.1_24647 I Tetracentron_sinense_Oliv [ Trochodendraceae
*| Ac0022860.1 Ananas_comosus
[ | Velloziaceae
Icl|CM039734.1_cds_KAI0494471.1_24609 | Dendrobium_nobile
Zingiberaceae
Zingiberaceae
Araceae
I Araceae
SbiRTX430.07G209800.1 Sorghum_bicolor
100 Sspon.06G0002680-1A Saccharum_spontaneum
| LOC _0s08g41830.1 Oryza_sativa
e Seita.6G222300.1 Setaria_italica
Zm00001d031617_T001 I Zea_mays
Kalaxd.08G110200.1 | Kalanchoe._laxiflora Crassulaceae
Crassulaceae
Vitaceae
FUN_027027-T1 | Portulaca_amilis Portulacaceae
Brassicaceae
+
LOC_0s12¢25630.1 | oryza sativa
| Dioscoreaceae
Sspon.07G0013160-1A I Saccharum_spontaneum
Sspon.07G0013160-3D Saccharum_spontaneum
* Sspon.07G0032750-1C Saccharum_spontaneum
gl Seita.3G299600.1 Setaria_italica
SbiRTX430.09G044900.1 Sorghum_bicolor
Sspon.07G0013160-2B Saccharum_spontaneum
Lchi20404 ondron_chinense I Magnoliaceae
Amborellaceae
* /Ac0003696.1 Ananas_comosus
73 * KAF8400945.1_14000 Tetracentron_sinense_Oliv Trochodendraceae
8 KAF8394114.1_19971 Tetracentron_sinense_Oliv Trochodendraceae
Vitaceae
Cre03.9145547.t1.1 I Chlamydomonas_reinhardti Chlamydomonadaceae
Asa2G03316.1 Allium_sativum
I Crassulaceae
Cre16.9659300.t1.1 | chlamydomonas_reinhardtii Chlamydomonadaceae
Ceric.32G069200.1 | Ceratopteris_richardii | Pteridaceae
KAG0450786.1_26587 | Vanilla_planifolia
Icl|CM039736.1_cds_KAI0489114.1_28955 Dendrobium_nobile
PAXXG139290-mRNA1 Phalaenopsis_aphrodite
Icl|CM039728.1_cds_KAI0504296.1_15248 Dendrobium_nobile
* KAH04691 Dendrobium_chrysotoxum
Ea evm.model.chr4.2055 Ginkgo_biloba Ginkgoaceae
(X [a7 AH009009-RA Amaranthus_hypochondriacus | Amaranthaceae
evm.model.chr2.1529 Ginkgo_biloba Ginkgoaceae
* 23 Amacr05g08590 I Amaranthus_cruentus | Amaranthaceae
Mba09_g14190.1 | Musa_balbisiana I Musaceae
Dunaliellaceae
Gae_11202.1 | Gastrodia_elata_f_elata EEEER
PAXXG134810-mRNA1 1 Phalaenopsis_aphrodite
2 KAHO0471( 1 Dendrobium_ch toxum
GWHTBCII003396 | Cymbidium_ensifoliul
Icl|CM039729.1_cds_KAI0502268.1_17215 Dendrobium_nobile
KAG0489859.1 6722 I Vanilla_planifolia
Gev15705.1 Gastrodia_elata_Korea
* Zingiberaceae
| Zingiberaceae
LOC _0s01g07910.1 Oryza_sativa
Sspon.03G0013810-1A Saccharum_spontaneum
Zm00001d039656_T003 Zea_mays
Sspon.03G0013810-3D Saccharum_spontaneum
SbiRTX430.03G053000.1 Sorghum_bicolor
Sspon.03G0013810-2B Saccharum_spontaneum
Seita.5G123100.1 Setaria_italica
Aco014287.1 I Ananas_comosus
Dunaliellaceae
Kalaxd.17G054200.1 | Kalanchoe_laxiflora Crassulaceae
* Crassulaceae
[55
Zm00001d035685_T001 I Zea_mays
hd
El Velloziaceae
8L Ceric.11G072600.1 Ceratopteris_richardii Pteridaceae
lad| Crel6.9659350.t1.2 Chlamydomonas_reinhardti Chlamydomonadaceae
72 Ceric.09G095800.1 Ceratopteris_richardii Pteridaceae
| Dunaliellaceae
Asa7G05268.1 | Allium_sativum
Zingiberaceae
5 Zingiberaceae
Acoraceae
% KAG0482626.1_10710 Both the NIAZ and NIAZ2 genes are nitrate reductase structural genes. The I Vanilla_planifolia
99 KAG0482641.1_10725 nitrate reductase encoded by them are core enzymes in the nitrate Vanilla_planifolia
imilation pathway of Arabi is thaliana, and together catalyze the first | Brassicaceae
* . Pt g -
s Sspon.06G0004940-1A tst;er?itgtf eﬂzll\? Op(;)cess reducing nitrate (NO,) absorbed from the environment Saccharum._spontaneum
,)-
Ki’g%gg%é‘%{?gg;g?m NIA1, on the other hand, functions to supplement nitrate reductase activity. 63%,2%2” ifolia
Sspon.06G0004940-2B | saccharum_spontaneum
Seita.1G212900.1 Setaria_italica
ShiRTX430.07G167000.1 Sorghum_bicolor
Icl|CM039725.1_cds_KAI0513838.1_9869 Dendrobium_nobile
Seita.6G178500.1 Setaria_italica
Sspon.06G0004940-3C Saccharum_spontaneum
*
Zm00001d018206_T001 I Zea_mays
ShiRTX430.04G329900.1 | Sorghum_bicolor
Sspon.04G0024040-2C Saccharum_spontaneum
Sspon.04G0024040-1B Saccharum_spontaneum
o]  Seita.1G334700.1 Setaria_italica
Sspon.04G0024040-3D Saccharum_spontaneum
LOC 0s02953130.1 Oryza_sativa
K1p1ch03g03933 Asparagus_kiusianus
Convolvulaceae
Amborellaceae
Dunaliellaceae
GWHTBCII006717 | cymbidium_ensifolium
Gae_06535.1 1 Gastrodia_elata_f_elata EEEER
Gev09026.1 | Gastrodia_elata_Korea
I Velloziaceae
85 Zm00001d052139_T001 Zea_mays
o 73 Ceric.23G019400.1 Ceratopteris_richardii I Pteridaceae
Bl FUN_037915-T1 Portulaca_amilis Portulacaceae
Aco001354.1 NIAZ is the dominant gene responsible for nitrate reductase activity in Arabidopsis Ananas_comosus
thaliana, and the protein it encodes contributes 90% of the nitrate reductase activity in Brassicaceae
shoot tissues (e.g., leaves). Crassulaceae
HU11G01496.1 I Hylocereus_undatus Cactaceae
FUN_048471-T1 Portulaca_amilis Portulacaceae
Crassulaceae
* Kalaxd.06G001200.1 Kalanchoe_laxiflora Crassulaceae
= Kalaxd.05G001700.1 Kalanchoe_laxiflora Crassulaceae
Ac0002647.1 Ananas_comosus
AsadG00954.1 Allium_sativum
Ceric.23G034600.1 Ceratopteris_richardii Pteridaceae
65% | Ceric.26G040600.1 Ceratopteris_richardii Pteridaceae
95- Ceric.1Z050000.1 Ceratopteris_richardii Pteridaceae
GER49225.1_24759 Striga_asiatica Orobanchaceae
X kB9 L cninsss | Liriodendron_chinense 1 Magnoliaceae
KAF8404170.1_8888 Tetracentron_sinense_Oliv Trochodendraceae
01 KAF8370001.1_32008 I Tetracentron_sinense Oliv Trochodendraceae
y - Vitaceae
*
B KAF8369947.1_32068 Tetracentron sinense Oliv Trochodendraceae
Amacr16g00540 | Amaranthus_cruentus Amaranthaceae
77| 100 AH023602-RA Amaranthus_hypochondriacus Amaranthaceae
Ceric.30G022700.1 | ceratopteris_richardii | Pteridaceae
Gae _02132.1 | Gastrodia_elata_f_elata EE =R

Gev14856.1 Gastrodia_elata_Korea
FUN_039878-T1 Portulaca_amilis

Portulacaceae

SbiRTX430.09G188100.1
Sspon.06G0011410-2D
Sspon.06G0011410-1A
Sspon.06G0011410-1P

Sorghum_bicolor

Saccharum_spontaneum
Saccharum_spontaneum
Saccharum_spontaneum

Zm00001d038529_T003 I zea mays
Seita.3G198900.1 I Setaria_italica
LOC_0s05g40990.1 Oryza_sativa

| Velloziaceae

GWHTBCII027726
Icl|CM039724.1_cds_KAI0515514.1_8179
PAXXG015260-mRNA1

KAF

Cymbidium_ensifolium
Dendrobium_nobile
Phalaenopsis_aphrodite

59904.1_11707 Dendrobium_chrysotoxum

| oryza_sativa

I Convolvulaceae
SbiRTX430.03G360800.1
Aco007164.1
Sspon.03G0030050-1B
Seita.5G357900.1
Zm00001d043098_T002
Sspon.03G0040140-1P

Sorghum_bicolor
Ananas_comosus
Saccharum_spontaneum
Setaria_italica
Zea_mays
Saccharum_spontaneum

Sspon.03G0030050-2C Saccharum_spontaneum

GER52591.1_28125 Striga_asiatica | Orobanchaceae
LOC_0s01959930.1 Oryza_sativa
HU07G00298.1 Hylocereus_undatus Cactaceae
* Acoraceae
o Acoraceae
Amborellaceae
Mba08_g21920.1 | Musa_balbisiana Musaceae
Vitaceae
Kalaxd.02G066500.1 | Kalanchoe_laxiflora Crassulaceae
Crassulaceae
Aco003828.1 I Ananas_comosus
| Liriodendron_chiner Magnoliaceae
Vitaceae
Convolvulaceae
* 0 KAF8403472.1_11367 Tetracentron_sinense_Oliv Trochodendraceae
%8 KAF8395547.1_19162 Tetracentron_sinense_Oliv Trochodendraceae
Brassicaceae

FUN_012122-T1 Portulacaceae

Dunaliellaceae

| Portulaca_amilis

83 LOC_0s10g17780.1 | Oryza_sativa

I Araceae

I Convolvulaceae
Acat 89007250

100 XP_010931462.1_24032
Acat_10g019820

X0 XP_010938926.1_31373

Areca_catechu
Elaeis_guineensis
Areca_catechu
Elaeis_guineensis
Elaeis_guineensis
Areca_catechu

Hylocereus_undatus I Cactaceae
Ananas_comosus
Liriodendron_chiner I Magnoliaceae
* Vitaceae
Bl K1pich07939904 Asparagus_kiusianus
Amacr12g911600 Amaranthus_cruentus Amaranthaceae
Velloziaceae
Zingiberaceae
Zingiberaceae
GER51994.1_27528 | Striga_asiatica Orobanchaceae
Zingiberaceae
AH019073-RA | Amaranthus_hypochondriacus Amaranthaceae
Dioscoreaceae
evm.model.AsparagusV1_07.854 Asparagus_officinalis
Amacr15g01050 Amaranthus_cruentus Amaranthaceae
00 AH022640-RA Amaranthus_hypochondriacus Amaranthaceae
*| Cre10.9453600.t2.1 Chlamydomonas_reinhardtii Chlamydomonadaceae
23 AsadG04587.1 Allium_sativum
I Zingiberaceae
Zingiberaceae
KAH0466407.1_4131 Dendrobium_chrysotoxum
FUN_026258-T1 Portulaca_amilis | Portulacaceae
Icl|CM039722.1_cds_KAI0523015.1_5405 Dendrobium_nobile
L1 Lchi05589 Liriodendron_chinense Magnoliaceae
Mbal0_g18370.1 Musa_balbisiana Musaceae
KAF8393244.1_21123 Tetracentron_sinense_Oliv Trochodendraceae

Amborellaceae
Amaranthaceae
Amaranthaceae
Dioscoreaceae

Amacr09g13210 Amaranthus_cruentus

Amaranthus_hypochondriacus

Elaeis_guineensis
I Brassicaceae

HU04G00910.1 Hylocereus_undatus Cactaceae

I Areca_catechu

K1plch06g36222 Asparagus_kiusianus
99 evm.model.AsparagusV1_06.896 Asparagus._officinalis
Kalaxd.01G022900.1 Kalanchoe_laxiflora Crassulaceae
Crassulaceae
GER32633.1_8167 Striga_asiatica Orobanchaceae
Asa4G03368.1 Allium_sativum
85 GER31346.1_6880 Striga_asiatica Orobanchaceae
Crel1.g481126.t1.1 Chlamydomonas_reinhardfii Chlamydomonadaceae
y figure 42. A tree of NVIA genes from 54 green plant species. The involved plants include 54 plants such as G ja and De (Supy itary table 20). The vertical columns from left to right in the figure represent
F———— gene ID, species name, species family, and expression level, respectively. Ir pecific and ir ific whole-genome duplication events are marked in the upper left corner of the figure. Bootstrap values have been labeled on the phylogenetic tree,
2.5 which indicate the credibility of the branches. The query genes used in A. thaliana have been marked on the tree. The right side of the figure shows the expression data of duplicated genes in dark red G. elata, covering the following developmental stages:

TMMM (immature tuber), TMBM (developing tuber), TMJM (mature tuber), TMGS (capsule), and TMHJ (inflorescence). Each stage has three biological replicates, and the data have been averaged.



