* Interspecific gene duplication event
* Intraspecific gene duplication event

* | Sspon.08G0006700-1A

*[59l Sspon.08G0006700-1P
;9 Sspon.08G0006700-2C
* P Sspon.08G0006700-2P
x| Sspon.08G0006700-3D
98 Sspon.08G0006700-3P
Zm00001d046467 _T001
x| Zm00001d036940_T003
100t Zm00001d036936_T002
SbiRTX430.10G190600.1
*

Ac0009809.1

00

[
>
NES

Ceric.05G068600.1

evm.model.chr3.157
GZI_—

x| AtUTR3_query gene AT1G14360.1
8d AtUTR1_query_gene_AT2G02810.1
KAF8378421.1 29145

*
1ok

=]

10

evm.model.chr2.1075
Ceric.15G068900.1

9

Ll b 3

33

Aco015563.1

87k
90 100

100 Gev01393.1

* 1 KAG0502081.1_2153
ﬁIfi_A[KAGO493611.1 4605

Cre02.g081500.t1.2

K1pl1ch08g13735
100 evm.model.AsparagusV1_08.427

Acat_39012780
* [100' XP_010940897.1_33261

Gae 02842.1

LOC _0s06939260.1
Ac0014337.1

Acat_119g023090

X100 XP_010915039.1_7581

9 XP 010925319.1_17903
K1p1ch03g00640

100' evm.model.AsparagusV1_03.391
Asa7G05326.1

03 Gae 02866.1
62 Gev11143.1

10

evm.model.chr3.158
FUN_032498-T1

100 HU10G00327.1

*| AH005092-RA
AHO005094-RA

100 Amacr03g14480
FUN_023226-T1

88 HU02G00306.1

* 1 GER49535.1_25069

They transport UDP-glucose into
the lumen of the ER.

* | Sspon.07G0015200-2B
*_[100 Sspon.07G0015200-4D

* 1100l 55pon.07G0015200-1A
Sspon.07G0015200-3C
SbIRTX430.09G018500.1
Zm00001d011038_T002
Zm00001d035601_T001

Seita.3G061500.1
LOC _0s05902490.1

Ac0001487.1
* XP_010920715.1_13309

* 87 XPp_019706564.1_13310

100 xp 010920716.1_13308

Acat_1g010620

* [Acat_6g010430

100 Acat s1841g000010

100 xp 010937714.1_30080

100 Gae 16221.1
100 Gev14466.2

K1p1ch02g53103

o
_Ollﬁ evm.model.AsparagusV1_02.189
100 Asa8G05460.1

FUN_004914-T1
HU02G01473.1
Amacr08909820

GER40527.1_16061
Kalaxd.04G101200.1

Kalaxd.16G065500.1

1000 HUO7G00487.1
Amacr05g10810
* 1 GER31284.1 6818

100 KAF8401661.1_12377
99 KAF8412331.1_284

Asad4G02129.1

Ceric.14G039200.1
evm.model.chr11.1715
evm.model.chr5.1096

100 /c|CM039725.1_cds_KAI0513829.1_9860

84| * | Sspon.01G0034260-1B
* 100 Sspon.01G0034260-3D
%9 Sspon.01G0034260-2C
SbIRTX430.01G560100.1
Zm00001d048499_T001

Saccharum_spontaneum
Saccharum_spontaneum
Saccharum_spontaneum
Saccharum_spontaneum
Saccharum_spontaneum
Saccharum_spontaneum
Zea_mays

Zea_mays

Zea_mays
Sorghum_bicolor

Setaria_italica

Oryza_sativa
Ananas_comosus
Ananas_comosus
Areca_catechu
Elaeis_guineensis
Elaeis_guineensis
Asparagus_kiusianus
Asparagus_officinalis
Allium_sativum

| Dendrobium_nobile

Cymbidium_ensifolium
Cymbidium_ensifolium

Gastrodia_elata f elata
Gastrodia_elata_Korea

| Vanilla_planifolia

Musa_balbisiana
Musa_balbisiana

Ginkgo_biloba
Portulaca_amilis

Hylocereus _undatus
Amaranthus_hypochondriacus
Amaranthus_hypochondriacus
Amaranthus_cruentus
Portulaca_amilis
Hylocereus_undatus
Striga_asiatica

Striga_asiatica

Kalanchoe_laxiflora
Kalanchoe_laxiflora

| Kalanchoe_laxiflora
I Kalanchoe _laxiflora

Arabidopsis_thaliana

Arabidopsis_thaliana
Tetracentron_sinense_Oliv

| Chlamydomonas_reinhardtii

Ceratopteris_richardii
Ginkgo_biloba

Saccharum_spontaneum
Saccharum_spontaneum
Saccharum_spontaneum
Saccharum_spontaneum
Sorghum_bicolor
Zea_mays

Zea_mays

Setaria_italica
Oryza_sativa

Ananas_comosus
Elaeis_guineensis
Elaeis_guineensis
Elaeis_guineensis
Areca_catechu
Areca_catechu
Areca_catechu
Elaeis_guineensis

| Musa_balbisiana

Gastrodia_elata f elata
Gastrodia_elata_Korea

Phalaenopsis_aphrodite
Cymbidium_ensifolium

| Dendrobium_nobile

Asparagus_officinalis

Asparagus_kiusianus
Allium_sativum

Portulaca_amilis
Hylocereus_undatus
Amaranthus_cruentus
Amaranthus_hypochondriacus

| Kalanchoe _laxiflora

| striga_asiatica

| Tetracentron_sinense_Oliv

Ginkgo_biloba
Ceratopteris_richardii

| chiamydomonas_reinhardtii

| chiamydomonas_reinhardtii

Striga_asiatica
Kalanchoe_laxiflora

I Kalanchoe_laxiflora

Portulaca_amilis
Hylocereus_undatus
Portulaca_amilis
Hylocereus _undatus
Amaranthus_cruentus
Striga_asiatica
Striga_asiatica

Tetracentron_sinense_Oliv
Tetracentron_sinense_Oliv
Tetracentron_sinense_Oliv

| Allium_sativum

Ceratopteris_richardii
Ginkgo_biloba
Ginkgo_biloba

| Ananas_comosus

I Asparagus_kiusianus
Asparagus_officinalis

Areca_catechu
Elaeis_guineensis
Areca_catechu
Elaeis_guineensis

| Musa_balbisiana
| Dendrobium_nobile
| cymbidium_ensifolium

Gastrodia_elata_f elata
Gastrodia_elata_Korea

| Dendrobium_nobile

I Vanilla_planifolia
Vanilla_planifolia

Saccharum_spontaneum
Saccharum_spontaneum
Saccharum_spontaneum
Sorghum_bicolor
Zea_mays

Setaria_italica
Oryza_sativa

| chlamydomonas_reinhardtii

0 5 101520 253035404550
Color Bar

| Dioscoreaceae

Zingiberaceae
Zingiberaceae
Musaceae
Musaceae
Velloziaceae
Velloziaceae

Ginkgoaceae
Portulacaceae
Cactaceae
Amaranthaceae
Amaranthaceae
Amaranthaceae
Portulacaceae
Cactaceae
Orobanchaceae
Orobanchaceae
Convolvulaceae
Vitaceae
Crassulaceae
Crassulaceae
Crassulaceae
Crassulaceae
Crassulaceae
Crassulaceae
Crassulaceae
Brassicaceae
Brassicaceae
Trochodendraceae

Amborellaceae
Magnoliaceae
Magnoliaceae

Acoraceae

Araceae
Dunaliellaceae
Dunaliellaceae
Chlamydomonadaceae

Pteridaceae
Ginkgoaceae
Magnoliaceae

Zingiberaceae
Zingiberaceae
Zingiberaceae
Zingiberaceae
Zingiberaceae
Zingiberaceae
Zingiberaceae
Zingiberaceae
Zingiberaceae
Musaceae

Dioscoreaceae
Velloziaceae
Araceae
Araceae

Acoraceae
Acoraceae
Magnoliaceae
Portulacaceae
Cactaceae
Amaranthaceae
Amaranthaceae
Brassicaceae
Brassicaceae
Crassulaceae
Crassulaceae
Vitaceae
Convolvulaceae
Orobanchaceae

Trochodendraceae

Amborellaceae
Amborellaceae
Ginkgoaceae
Pteridaceae

Chlamydomonadaceae
Dunaliellaceae
Chlamydomonadaceae
Dunaliellaceae

Brassicaceae
Brassicaceae
Convolvulaceae
Orobanchaceae
Crassulaceae
Crassulaceae
Crassulaceae
Crassulaceae
Vitaceae
Portulacaceae
Cactaceae
Portulacaceae
Cactaceae
Amaranthaceae
Orobanchaceae
Orobanchaceae
Convolvulaceae
Trochodendraceae
Trochodendraceae
Trochodendraceae
Vitaceae

Amborellaceae

Magnoliaceae

Pteridaceae
Ginkgoaceae
Ginkgoaceae
Acoraceae

Dioscoreaceae

Velloziaceae
Velloziaceae

Zingiberaceae

| Zingiberaceae
Musaceae

| Araceae

| chlamydomonadaceae

Supplementary figure 17. A phylogenetic tree of NST genes from 54 green plant species. The involved plants include 54 plants such as Gastrodia and Dendrobium (Supplementary table 20). The vertical columns
———— from left to right in the figure represent gene ID, species name, species family, and expression level, respectively. Interspecific and intraspecific whole-genome duplication events are marked in the upper left corner of

2.5

the figure. Bootstrap values have been labeled on the phylogenetic tree, 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.



