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Supplementary Figure 1 The dataset page of T0003, for example, in GinkgoDB project model. Each dataset obtain in GinkgoDB has a detailed information page and all-in-one data profile, appended the preliminary processed data, such as transcripts quantification result of transcriptome sequencing data.
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[bookmark: _Hlk103893999]Supplementary Figure 2 The download page of GinkgoDB. Researchers could download various data types, including FASTA, GFF and VCF by File Transfer Protocol. There is a guide link leading to the detailed information of each dataset.
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[bookmark: _GoBack]Supplementary Figure 3 The About page of GinkgoDB. This page contains the briefly introduction of GinkgoDB, description for each stored dataset, recommended citations for using the data and contact information.
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Abstract:
Sexval dimorphism like dioecy (separate male and female individuals) have evolved in diverse multicellular eukaryotes while the molecular
‘mechanisms underlying the development of such a key biological trait remains elusive. The living fossil Ginkgo biloba represents an carly
diverged lineage of land plants with dioecy. However, its sex-determination system and molecular basis have long been controversial o
‘unknown. In the present research, we assembled the first and largest to date chromosome-level genome of a non-mode tree species using Hi.C
data. Wit this reference genome, we addressed both questions using genome resequencing data gathered from 97 male and 265 female trees of
ginkgo, as well as transcriptome data from three developmental stages for both sexes. Our results support vetebrate-tike XY chromosomes for
ginkgo and five potential sex-determination genes, which may originate ~14 million years ago. This is the carliest diverged sex determination
region in all reported plants as yet. The present research resolved a long-term controversy, lay a foundation for future studies on the origin and
evolution of plant sexes, and provide genetic markers for sex identification of ginkgo which will be valuable for both nurseries and field ecology
of ginkgo.
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‘Sample description:
Samples colleced from two issues (cones and leaves) of both two sexcs at three developmental stages. The developmental sages were defined
according to the disinguished morphology. ¢, F1) intal budburst, F2) fulldevelopment of female cones, and F3) appearance of pollnation
drops for females; and M1) inital budbarst, M2) full development of male cones, and M3) opening of male cones for males Three biological
seplicaes were taken at cach stage. The first character of sample ID means th tssue i cones(F) o leaves(L). and the last number represeats
one ofthe biological replicates.

Sample attribute:
‘Molecular data type: RNA
‘Geograpic location (country and or seasegion): China, Zhejiang Province, Tianmu Mountain National Nature Reserve
Sequencing method: BGISEQ-500 using RNASeq_OligodT ibraries
Sex: female and male
Plant body site: strobilus buds and leaves
Collection date: 201803 28-2018 04 11
Collected by: Yon-peng Zhao
Piplne: The gene counts and abundance (transcripts per million (TPM)] were quantified by SALMON (v1.8.0). The whole genome were used
25 the decoy sequence for SALMON.
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ey male st at tage 3 (opeing of malecones)

3 ‘male leas 2t stage 3 (cpening of male cones)




image2.png
FTP Download

Cannot open FTP page? B

Entire genome databases can be downloaded from our FTP site. (3 ‘Some browsers disable FTP support by default. We

Please be aware that some of these files can run to many gigabytes of data.

secommend you use a FTP client software of enble FTP

‘support manually.
Each directory on our FTP site contains a README file, explaining the directory structure or data format Read more.
Data List
Read genome assembly and annotation detail. [}
Version Genome cDs Protein Annotation Variation
o FASTACS FASTAC FASTAC GFF(3 F(3
Varsion 2019 (Genome) (CDS) (Protein) (Annotation) (Variation)
s FASTA( FASTACH FASTACY GFF(3
Version-2021 (Genomd) (CDS) (Protein) (Annotation)
About the data
FASTA sequence for genome and predicted genes and proteins. Since the FASTA format does not permit sequence annotation, these files are mainly
intended for use with local sequence similarity search algorithms. Each directory has a README file with a detailed description of the files and their
header line format.
Assembled genome sequence file. Whole-genome sequence and the sequence of each chromosome are
FASTA Genome
accessible.
cps Coding sequences for ab initio predicted genes.
Protein Protein sequences for ab initio predicted genes.
GFF (Gene Feature Formar) format annotation file. GinkgoDB provides an automatic gene annotation for Ginkgo biloba using protein sequences from
GFF five land plants coupled with transcriptomes assembled from RNA-seq data and EST data downloaded from NCBI. For more information see the
README files in the annotation directory.
e VCF (Variant Call Format) format file for variation positions across the Ginkgo biloba genome. For more information see the README files in the
variation directory.
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Ginkgo Database
What is GinkgoDB?

Ginkeo DB is a muliscle comprehensive gemplasm daabas for Ginlgo bioba
having becn developed since 2020 The mutcmic genctic databas snd occumence
daabase e two core commponents of GinkgoDB. Around them,  seris of dtabass
b growth monstonng, phensogial cbseyaton, eqvronment dua, 3 vell a5 hotos
an rical ot pikgo have been being crpaized nd posted o ou st

GinkeoDB sims r sharing wih the world the resuls of rescarch om the
cxoltionary cology of inkgo snd empovering the comsryation of wild popuiation of
s e species

s work was supported by Naional Key Rescarch and Development Program o
China (No. 017YFAG605104)and the Natonal Nl Sience Foundtion of China
o 31870190, 2071484)

Ginkgo Genome Database

Gk, orthe maidenhais wee (Ginkgo biloba L) isone of thebest know and most distncive deciduous s, natie o China, with medicioal
and hortioltual impertance. Known a a lving fosi, inkeo hassemained ssentially unchanged in morphology- for more than 200 milon years
Ginkgo repeeseats one ofthe four gymmosperm lineages (Ginkgoida, Cycadidae, Piidac and Gnetidac) with o living relatives.

Ginkgo is one of the oldest lving plants and a foscinsting example of how people have saved  speies fiom extinction and assised it
sesurgence. Av Charles Darwin anicipaed, iving fossils ike Ginkgo provide excelen opporuntes 0 study €volutionary questions elted 1o
extncuon compettion, and adspuation

Assembly

(Ginkgo has a very lage genome sze of ~10 6Gh, and  hapoid chromoscme mumber of 12, The draf of inkgo genome as publshed in aricle
'Draft Genom of the Living Fossl Ginkgo Biloba  n GigaScience. 2019, Gusn e . updad sikgo gepome asserbly (0 chromosome level
with Hi.C technology and obtained high-qualiy iakeo genome 7 In 2021, Lin . . presented anotber inko genome asseribly based on long
reads (PacBio RSl platform) 2

Each assembly were collcted and resigned acconding 1 the publshed year for example, “Ver 2019
Aunotation

For the assemibly published at 2019 (Ver. 2019), the gene models were predicted vsing prten sequences from five and plasts (Slaginella
mosliendor, Picea abiss, Pis tanda, Arabidopsts thalana e Oryza saiv) covpled with ranscriptomes sssembled from RNA-seq data and
EST data downloaded fiom NCBI Funcion annctaton via mapping o fnctonal databass identified 68 12% protein sequences with known
homologous genes

For he asscmbly publshed at 021 (Ver 021), d movo prediction ofcoding genes was pesfored using repeat masked genome sequences. The
cne model parameters of AUGUSTUS were tained using gene ses processed by PASA. For homology-based prediction. the roten sequences of
ve ngiosperm and gymnosperm species (4. aliana, O sativa, Amborelarichopoda, P.taeda nd P abiss) wer ligned 10 the G, biloba geneme
using lasn (Evalue < 1+107%) GenBlastA wasthen aplied t clster adiacent hih scoring pais from the same proein slgnments, and sccurate
sene srucures were idntified by GeneWis (+2.4.1). Quality-contoled reads from ll RNA libraris e mapped 10 the G. biloba genome usng
TopHat2 Subsequensy, Cofllinks (+22.1) was employed to predic gene models. Finall, all genes predictd with the thee approsches were
ntegrated ith EVidenceModele 0 generate hgh confdence geneses

Varition

By re sequencing the whle gencme of 515 ginkgo trees around the world, & massive smount of data of 44Tb was generaed. Using the
chsomosome-lvel ginkgo rference genome, we obained 2143 million raw SNPs and 161,04 mllion igh quality SNPs. These dataserconsructed
the Lages astation datsbase of nomssmodel species to date. The reseasch paper Resequencing $45 Ginkgo across the world reveals the
Evolutionary History of the Living Fossl 2 was publishd in Narure Commuicarions.
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About our group (3

We snudy evolutionary ecology of elc tee specie using the lvng fosil Gikgo iloba (maidenbair wee) as major study systems by
ntegrring field observatory and monitoring dat, muli-omic data and experimental data. The key question We have been focused on is the
evolutionary causes and genetc bases undelyng rgulstion mechanisms of popultion ize and distibution withan enphasis o thicekey ecologial
processes, e, reproduction, morality and dispersal The specific questions include response. satgies o global climate change and adaptive
evoluion sex chromosome evoluton and sexval dimorphisn, evoluton of secondary metabolites, plant-microbial coupling and cosvoluton.
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