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Supplementary Figure 1: The life cycle of G. elata.

1: Ripe tuber; 2: Budding stage; 3: Blooming; 4: Artificial pollination; 5: Capsule
discloses, seeds germination with germinating fungus; 6: Seed stem with the

rhizomorph of Amillariella mellea.
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Supplementary Figure 2: 17-Kmer depth distribution.



density

04-

0.2-

Copia D accessory genes

0.006 - sigle-copy genes
DNA [] sigte-copy

Gypsy

/ 0.004 -

density

/\ 0.002 -

0.000 -

85 ) 90 95 100 0 1000 2000 3000 4000 5000
Identity (%) Distance

Supplementary Figure 3: Potential impact of transposable elements (TEs) on G.
elata evolution.

a) Frequency distribution of pairwise sequence identities between copies of Copia-
and Gypsy-type LTR retrotransposons and DNA transposons, and their cognate
consensus sequences. The similarity between young repeats is higher than those of
ancient repeats. b) Distance to the closest TE for the set of G. elata single-copy genes
(blue) and the set of G. elata accessory genes (red). TE-proximal accessory genes are
more frequent than TE-proximal single-copy genes.
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Supplementary  Figure 4:Ka/Ks calculation in 3  nuclear-encoded
photosynthesis-related gene sets.

Including 4,818 photosynthetic plastid genes, 203 leaf-development-related genes and
1,408 photosynthesis-related genes. a) So test models calculating Ka/Ks in 3
nuclear-encoded photosynthesis-related gene sets. b) 6w test models calculating
Ka/Ks in 3 nuclear-encoded photosynthesis-related gene sets.
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Supplementary Figure 5:Photosynthesis pigments synthesis pathway and HPLC
detection.

a) From the molecular level, key enzymes lost in the genome are indicated by red, *
indicates non-expression. b) From the quantitative way, using three different
individual plant as parallel samples, using other two orchid plants as control group,
we have not detected any photosynthesis pigment in G. elata plants.
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Supplementary Figure 6: The gene loss in the process of plastid division.

PDV1 and its interacting protein PDV2 regulate the rate of photosynthetic plant
chloroplast division. PDV1 recruits the dynamin-related fission protein DRP5B and
promotes DRP5B contractile activity with PDV2. ARC3, as part of the Min system,
inhibits the Z-ring assembly at the non-division sites through direct interaction with
FtsZ1, FtsZ2, and GCL, thus acting as a positive regulator of chloroplast division.



