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Clade 2 *| Sspon.01G0017600-4D Saccharum_spontaneum Poaceae
* B2 Sspon.01G0017600-1A Saccharum_spontaneum Poaceae
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not only in the major Y eins of mature leaves but aleo in sk Sspon.01G0017600-3C Saccharum_spontaneum Poaceae
organs. It is hypothesized to participate in phloem loading Poaceae
cooperatively with AtSUC2, and has a lower affinity for sucrose Zm00001d033011_T001 I Zea mays Poaceae
than Type 1 (AtSUC2) transporters. Poaceae
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Poaceae
100 Sspon.01G0017600-1P Saccharum_spontaneum Poaceae
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92- LOC_0s03g07480.1 Oryza_sativa Poaceae
*| Sspon.04G0009840-4D Saccharum_spontaneum Poaceae
*8 Sspon.04G0009840-2B Saccharum_spontaneum Poaceae
Sspon.04G0009840-3C Saccharum_spontaneum Poaceae
Sspon.04G0009840-1A Saccharum_spontaneum Poaceae
* * Poaceae
[96] * 1 Sspon.06G0001400-1A Saccharum_spontaneum Poaceae
100 Sspon.06G0001400-2C Saccharum_spontaneum Poaceae
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Zm00001d050873_T001 I Zea_mays Poaceae
Zm00001d016938 _T001 Zea_mays Poaceae
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LOC _0s02936700.1 1 Oryza_sativa Poaceae
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%ACOOO4135.1 Ananas_comosus Bromeliaceae
o3 98 Aco004131.1 Ananas_comosus Bromeliaceae
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*1 Mbal0_g16490.1 Musa_balbisiana Musaceae
Mba06_g11330.1 Musa_balbisiana Musaceae
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Mbal0_g16500.1 Musa_balbisiana Musaceae
PAXXG308185-mRNA1 Phalaenopsis_aphrodite Orchidaceae
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KAH0452934.1_19000 1 Dendrobium_chrysotoxum Orchidaceae
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100 phyoo0016268 I Dendrobium_huoshanense Orchidaceae
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Orchidaceae
49 Gev18355.1 | Gastrodia_elata_Korea Orchidaceae
Orchidaceae
k 1 KAG0471670.1_16216 Vanilla_planifolia Orchidaceae
100- KAG0482854.1_10938 Vanilla_planifolia Orchidaceae
KAH0459851.1_11614 Dendrobium_chrysotoxum Orchidaceae
88! Orchidaceae
*| > XP_020702803.1_18879 Dendrobium_catenatum Orchidaceae
o] 10 *| Dhu000011416 Dendrobium_huoshanense Orchidaceae
99' Dhu000014227 Dendrobium_huoshanense Orchidaceae
KAH0459873.1_11615 Dendrobium_chrysotoxum Orchidaceae
* r TKA50730.1_16531 Apostasia_shenzhenica Orchidaceae
1000 TKA50729.1_16530 Apostasia_shenzhenica Orchidaceae
* XP_020695324.1_19805 Dendrobium_catenatum Orchidaceae
log] Orchidaceae
100 pPhu000014828 Dendrobium_huoshanense Orchidaceae
100% | KAH0455285.1_ 17496 Dendrobium_chrysotoxum Orchidaceae
100 KAH0433329.1_29755 Dendrobium_chrysotoxum Orchidaceae
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Dhu000014829 | Dendrobium_huoshanense Orchidaceae
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PAXXG030250-mRNA1 | Phalaenopsis_aphrodite Orchidaceae
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77 Gae _12264.1 I Gastrodia_elata_f_elata Orchidaceae EEEEN
100 Gevo7818.1 Gastrodia_elata_Korea Orchidaceae
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" KAG0477929.1_12648 Vanilla_planifolia Orchidaceae
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*[100 Djoal. 18G068500.1 Dioscorea_alata
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100 Gev02504.1 Gastrodia_elata_Korea Orchidaceae
Orchidaceae
* | Dhu000010517 Dendrobium_huoshanense Orchidaceae
10 100 Dhu000021656 Dendrobium_huoshanense Orchidaceae
10 XP_020698795.1_2520 Dendrobium_catenatum Orchidaceae
Orchidaceae
KAH0451252.1_22198 I Dendrobium_chrysotoxum Orchidaceae
PAXXG239090-mRNA1 Phalaenopsis_aphrodite Orchidaceae
* Orchidaceae
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XP_028557242.1 29981 I Dendrobium_catenatum Orchidaceae
Dhu000024863 Dendrobium_huoshanense Orchidaceae
Orchidaceae
KAH0459971.1_11586 | Dendrobium_chrysotoxum Orchidaceae
100 | o Orchidaceae
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*x r KAG0482970.1_11054 Vanilla_planifolia Orchidaceae
100 KAG0482878.1_10962 Vanilla_planifolia Orchidaceae
TKA56784.1_10014 Apostasia_shenzhenica Orchidaceae
*[od- evm.model.AsparagusV1_03.1709 I Asparagus_officinalis
97 X9 evm.model.AsparagusV1_03.2059 Asparagus_officinalis
| * | Asa2G04050.1 Allium_sativum
* 100t Asa2G04056.1 Allium_sativum
» e ) Asa2G04057.1 Allium_sativum
Asa4G03543.1 Allium_sativum
Asa2G04048.1 Allium_sativum
AsalG04393.1 Allium_sativum
*x 1 Asa2G04748.1 Allium_sativum
100- Asa4G01736.1 Allium_sativum
* [ XP_029119375.1_9562 Elaeis_guineensis Arecaceae
*_[10d XP_010917011.1_9561 Elaeis_guineensis Arecaceae
= 100 xp 010917012.1_9560 Elaeis_guineensis Arecaceae
Acat_11g009630 Areca_catechu Arecaceae
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* | PAXXG065630-mRNA1 I Phalaenopsis_aphrodite Orchidaceae
PAXXG311310-mRNA1 Phalaenopsis_aphrodite Orchidaceae
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XP_020703969.1_23050 I Dendrobium_catenatum Orchidaceae
1000 Dhu000023784 Dendrobium_huoshanense Orchidaceae
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k| KAG0454118.1_25422 Vanilla_planifolia Orchidaceae
1000 KAG0454155.1_25459 Vanilla_planifolia Orchidaceae
TKA53220.1_14045 Apostasia_shenzhenica Orchidaceae
* 1Asa7G02964.1 Allium_sativum
*[100- Asa8G04678.1 Allium_sativum
*99 Asa6G01431.1 Allium_sativum
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AsadG04671.1 Allium_sativum
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100' evm.model.AsparagusV1_01.937 Asparagus_officinalis
*| XP_010940403.1_32953 Elaeis_guineensis Arecaceae
* XP_010940402.1_32952 Elaeis_guineensis Arecaceae
100 xp 029116067.1_32954 Elaeis_guineensis Arecaceae
Acat_39017860 Areca_catechu Arecaceae
75 * * XP_010935627.1_28147 Elaeis_guineensis Arecaceae
XP_010935629.2 28148 Elaeis_guineensis Arecaceae
10 XP_010935628.1_28146 Elaeis_guineensis Arecaceae
Acat_5g003880 Areca_catechu Arecaceae
Aco0009281.1 Ananas_comosus Bromeliaceae
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199 Zingiberaceae
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53 Mba01_g12350.1 Musa_balbisiana Musaceae
* Sspon.04G0021620-3D Saccharum_spontaneum Poaceae
L * 96l Sspon.04G0021620-2C Saccharum_spontaneum Poaceae
8§ Sspon.04G0021620-1B Saccharum_spontaneum Poaceae
Sspon.04G0021620-2P Saccharum_spontaneum Poaceae
* Sspon.04G0021620-1P Saccharum_spontaneum Poaceae
59 Poaceae
L 100 Zm00001d018527 _T002 | zea_mays Poaceae
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LOC _0s02g58080.1 I Oryza_sativa Poaceae
- Dioal.01G051400.1 Dioscorea_alata
*_ol I Velloziaceae
101 Velloziaceae
L Spipo11G0051900 | Spirodela_polyrhiza
*_0[ I Acoraceae
10 Acoraceae
Kalaxd.05G042700.1 | Kalanchoe _laxiflora
Kalaxd.14G100200.1 | Kalanchoe_laxiflora
™ Kalaxd.02G078700.1 I Kalanchoe _laxiflora
Kalaxd.10G133700.1 Kalanchoe_laxiflora
Kalaxd.01G246000.1 | Kalanchoe_laxiflora
Amacrl17g00910 | Amaranthus_cruentus Amaranthaceae
Amaranthaceae
% RAL37644.1_338 I Cuscuta_australis Convolvulaceae
* KAF8399445.1 15051 Tetracentron_sinense_OQOliv Trochodendraceae
Pk 1100 KAF8408075.1_7090 Tetracentron_sinense_Oliv Trochodendraceae
100 KAF8390238.1_24251 Tetracentron_sinense_Oliv Trochodendraceae
Papaveraceae
10 Papaveraceae
CKAN_02232300 Cinnamomum_kanehirae Lauraceae
CKAN_00688900 Cinnamomum_kanehirae Lauraceae
89 [ chi02952 Liriodendron_chinense Magnoliaceae
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evm.model.chr11.58 | Ginkgo_biloba I Ginkgoaceae
Pteridaceae
Mapoly0037s0109.1 Marchantia_polymorpha
*| [k Pp3c2 3000V3.1 Physcomitrium_patens
98" Pp3c1_32060V3.1 Physcomitrium_patens
3] evm.model.chr12.618 Ginkgo_biloba | Ginkgoaceae
e —— Asparagus_officinalis
Zosteraceae
Clade 3 Zosteraceae
A Type 3 sucrose transporter that is expressed in companion cells. It Zosteraceae
participates in phloem loading together with AtSUC2 and has a lower Zosteraceae
affinity for sucrose than Type 1 transporters. Zosteraceae
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evm.model.AsparagusV1_03.2359 I Asparagus_officinalis
g * 1Asa5G04462.1 Allium_sativum
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99 9 Asa7G03976.1 Allium_sativum
XP_028556829.1 28750 Dendrobium_catenatum Orchidaceae
* 95l KAH0464377.1_8229 Dendrobium_chrysotoxum Orchidaceae
* 99 Xp 020700412.1_28749 Dendrobium_catenatum Orchidaceae
— 99k | XP_020700411.1_28748 Dendrobium_catenatum Orchidaceae
176 99 XP_020700410.1 28747 Dendrobium_catenatum Orchidaceae
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* | KAG0450630.1 26638 Vanilla_planifolia Orchidaceae
100 KAG0456886.1 24674 Vanilla_planifolia Orchidaceae
99l TKA58142.1 9200 Apostasia_shenzhenica Orchidaceae
* Zingiberaceae
Zingiberaceae
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Zingiberaceae
Zingiberaceae
Mba08_g04640.1 I Musa_balbisiana Musaceae
| Mba01_g05700.1 Musa_balbisiana Musaceae
100 * Poaceae
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100' Zm00001d041192_T003 I Zea_mays Poaceae
LOC _0s12g44380.1 Oryza_sativa Poaceae
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Ac0000269.1 Ananas_comosus Bromeliaceae
Acat_39006440 Areca_catechu Arecaceae
100 XP_010939304.1_31758 Elaeis_guineensis Arecaceae
] Acat_29015530 Areca_catechu Arecaceae
1] 100 100 XP_010936248.1_28754 Elaeis_guineensis Arecaceae
Dioal.13G009700.1 Dioscorea_alata
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CKAN_01122800 Cinnamomum_kanehirae Lauraceae
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KAF8404783.1_9501 Tetracentron_sinense_Oliv Trochodendraceae
| Amaranthus_cruentus Amaranthaceae
Amaranthaceae
Cuscuta_australis Convolvulaceae
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| Kalanchoe_laxiflora
I Papaveraceae
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evm.model.chr1.564 Ginkgo_biloba | Ginkgoaceae
* [ Pp3c9 _18850V3.1 Physcomitrium_patens
* |100- Pp3c15 20600V3.1 Physcomitrium_patens
100k  Pp3c8 24670V3.1 Physcomitrium_patens
100 Pp3c24_20510V3.1 Physcomitrium_patens
Mapoly0009s0099.1 Marchantia_polymorpha
I Pteridaceae
AtSUC8is expressed in flowers (a
sink tissue).
AtSUC9 s expressed throughout the leaves.
AtSUC5 is expressed in seeds (a sink tissue]
and its mutant leads to a reduction in fatty]
acid content in seeds.
AtSUC1 is expressed in pollen (a sink tissue).
AtSUC2is essential for sucrose phloem loading and serves as I Kalanchoe _laxiflora
the only known Type 1 sucrose transporter that functions
in phloem loading.
| Kalanchoe_laxiflora
* Kalaxd.18G091400.1 Kalanchoe_laxiflora
* [100- Kalaxd.18G091300.1 Kalanchoe_laxiflora
Kalaxd.17G021100.1 Kalanchoe_laxiflora
| Kalanchoe _laxiflora
| Kalanchoe_laxiflora
| Kalanchoe_laxiflora
*
o4
RAL39477.1_3010 Cuscuta_australis Convolvulaceae
- | RAL38760.1_13441 Cuscuta_australis Convolvulaceae
o9 RAL38758.1 13439 Cuscuta_australis Convolvulaceae
RAL38759.1_13440 Cuscuta_australis Convolvulaceae
RAL41592.1_13126 Cuscuta_australis Convolvulaceae
L | Amaranthus_cruentus I Amaranthaceae
9§ Amaranthaceae
| Amaranthus_cruentus I Amaranthaceae
Amaranthaceae
10
* Papaveraceae
_A‘@ Papaveraceae
o 84 KAF8411848.1_4318 Tetracentron_sinense_Oliv Trochodendraceae
5 CKAN_00052900 Cinnamomum_kanehirae Lauraceae
evm.model.chr8.82 I Ginkgo_biloba Ginkgoaceae
- Pteridaceae

Supplementary figure 27. A phylogenetic tree of SUT 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
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.



