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Supplementary Figure 1. k-mer distributions of the 7 Dipterocarpoideae genomes
(a), the results of karyotype analysis of H. hainanensis using fluorescence in situ
hybridization (b), the results of flow cytometry (c), and k-mer distributions of all
sampled trees of H. hainanensis (n=30) and the selected four H. reticulata trees (d).
In the k-mer analysis, the ploidy of a species is assessed via the ratio of the depth of the
leftmost peak to that of the rightmost peak, and the results suggest that H. hainanensis
and H. reticulata are tetraploid species and the other species are diploids. The details
of Illumina sequencing data used for the k&-mer analysis are shown in Supplementary
Tables 2 and 16. The chromosome number of H. hainanensis was identified as 28,
which was four times as the basic chromosome number in genus Hopea (n=7)'. The
green fluorescence signal (highlighted by crosses in Supplementary Fig. 1b) were
detected in all the four chromosomes using in situ hybridization with the probe of
18SrDNA (this experiment was performed for one time), further confirming that there
are four copies of basic chromosomes in H. hainanensis, i.e., autotetraploidy. When
estimating the genome size for H. Chinesis, H. hainanensis and H. reticulata, we used
the genome of Solanum lycopersicum (2C = 2.12) as the reference for flow cytometry
experiments. When estimating genome size, we ran individual sample for each of the
three Hopea species (H. Chinesis, H. hainanensis and H. reticulata) and S.
lycopersicum separately, and ran samples combining each Hopea species with S.
lycopersicum (Supplementary Fig 1c (the upper panel) and Supplementary Table 1). H.
Chinesis was chosen as the reference diploid species for the estimation of ploidy of H.
hainanensis and H. reticulata. Each treatment of flow cytometry experiments were
repeated for three times with similar results.
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Supplementary Figure 2. Heat maps of interaction intensity between the pseudo-
chromosomes clustered by Hi-C reads for the 7 Dipterocarpoideae species.
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Supplementary Figure 3. Results of gene family clustering based on the genomes of our focal 7 Dipterocarpoideae species, other 12
Dipterocarpoideae species and four species from other plant taxa (a) and those of the 5 diploid Dipterocarpoideae species and 5 temperate
tree species (b). Full names of each species and the references reported the assembled genomes are listed in Supplementary Table 9. Source data
are provided as a Source Data file.
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Supplementary Figure 4. Results of phylogenomic analysis using calibrations from
Bell et al.2 and Vega et al.’ (red dots), Bansal et al.* (black squares) and Ng et al.’
(black dots) (a), and the distribution of transversion rate of four-fold degenerate
sites (4DTv) for homologous genes within each genome and between two genomes

(b). The genomes assembled in this study are highlighted by red. Abbreviations of
species are shown in Supplementary Table 2.
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Supplementary Figure 5. Comparison of the homologous regions between the genome of each focal Dipterocarpoideae species and the
genome of Vitis vinifera. Results show that most homologous regions detected in the genome of Vitis vinifera are doubled in the genomes of our

focal species.
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B. pendula YYFAKDMTLSMHGLLEE
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D. turbinatus RE S

V. mangachapoi . . S
B. pendula . .E

O. rehderiana . . E
Q. robur SNN

F. sylvatica . SN

F. excelsior QGR

TINAIAAFLISAKLNPQN|A
IATINAIAAFLISAKLNPQN|A
PTEVAIAFLISAKLNPQNRA)

AAFKYLGHYYAKFC]
AAFKYLGHYYAKFC[LD
AAFKYLGHYYANFCLLD

AAFKYLGHYYANFCLLD

IAANNAIAAFVVSAKLNPQN|A
IAKIAAIAAFVISATLNSQN(G|
IAKIVAIAAFVISAKLHPQN|G
IAKIVAIAAFVISAKLNPQN|G
IAKINAIAAFVISAKLNPQN|G
IAKIAVILVIAAKL NP QN|G

AFRYLGLYYAQVSAD|T
AFRYLGLYYAQISADT
AFRYLGHYYS|GVS[LD|T
AFRYLGHYYAGVS[LD|T
AFRYLGHYYTOQVS|SDP

QRALKCYQRAVSLNPDDSDV
QRALKCYQRAVSLNPDDSDA
QRALKCYQRAVSLNPDDSDA
QRALKCYQRAVSLNPDDSDA
QRALKCYKKAVSLNPDDSHS
QRALKCYQRAVSLNPDDSHS
QRGLKCYQRAVSLNPDDLQS
QRGLKCYQRAVSLNPDDS|QS

QRALKCYQRAITLNPDDSDA

S. robusta EAFICELLD|QG

P. chinensis EAF|CELLD|QG
H. chinensis EAFICELLD|QG
D. turbinatus
V. mangachapoi EALCELLD|QE
B. pendula EALICDLLDIQQ

O. rehderiana EALICDLLD|QQ
Q. robur EALICDLLDKD

F. sylvatica EAILICDLLDRE

F. Isior EAICDLLDKG!

KESLELAVCKDASDKSPRAFWAFRRMGFL
KESLELAVCKDASDKSPRAFWAFRRMGFL|
KESLELAVCKDASDKSPRAFWAFRRMGFL
KESLELAVCKDASDKSPRAFWAFRRMGLL
KESLEESLCREASAKSPKAFWAFRRLGYL|
KESLEASLCREASAKSPKAFWAFRRLGFL
KESLEVAVCREASEKSPRAFWAFRRLGYL
KESLEVAVCREASEKSPRAFWAFRRLGYL|
KESLEVAVCREASEKSARAFWAFRRLGYL

S. robusta [¢]Y|4T S AD M{JE!

P. chinensis []Y)4T SADM{JJE!
H. chinensis (&]Y|4T S ADM|E
D. turbinatus [e]Y|4T SADMIE|.
V. mangachapoi (€Y |4T S AD MUE

O. rehderiana [(]Y14T SADLJOQ
Q. robur [(]Y)3dACPEL{JO|

F. sylvatica [§Y)4ACADLJQ
F. excelsior [SFI4T CADLJE
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ele e e« LISYGRAIELDDT
KIFTAAIKSYGRAIELDDT
ele oo« <[« SYGRAIELDDT
MFTAAIKSYGRAIELDDT
R[FTAAVKISYGRAIELDDT
RFTAAVKISYGRAIELDDTD
RFTAALKSYGRAIELDNT
RYTAAT|c|e e e o 0 000 eoaofe
MFTAALKSYGRAIELENS

VFALVESGNIH
VFALVESGNIH
VFALVDSGNIL
VFALVESGNIL
VFALVESGNIL
VFALVESGNIF
VFALVESGNIF
VFAMIESGNIF

VFALIESGNI|S

LMLGSF
LMLGSF
LMLGSF
LMLGSF
LMLGSF
LMLGSF
LMLGSF
LMLGSF

LMLGSF

PRPPPHYYYYY

S. robusta KASTR|

P. chinensis KASTQ

H. chinensis KASAR

D. turbinatus KASTR|

V. mangachapoi KASTR|
B. pendula KVGTH|

O. rehderiana KAGTH

NIAS CISWKLIAGDISO LYY Aoy
NS CIWKLIAGDISO LYY Aoy
NJIS CRqWKL):IGDISO L)Y A4
NJSS CRSWKL:(GDJSO L)
NIIS CIWKL):IGDFQ L)
INKISCIWKL:IGD\WO L)
BleINIS CIAWK L):{GDIO L

F. sylvatica KASTH
F. excelsior ADGT

BJeNIS CIfWKLIAGDIO LuyY A): 83
BleNIfS CIfWKLIAG DRSO Ly Y Aol
BleNIJS CIWKLIAG DO LuyY Alod g
S
S
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e e T T I T I B ]
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S. robusta FFYRIN

P. chinensis F¥\RrIN

H. chinensis f¥\RIN

D. turbinatus IFARIN

V. mangachapoi
B. pendula

0. re)ﬂeriana : § g

Q. robur ¥\k|c
F. sylvatica P§\g|c

F. excelsior F¥\s|R

VLRV SANT AV OIS BRIT B $4S SHL I SEFAKGDHE Y I Q)YA
bR NANT ANAUOIS PR 4THE®.SIT SMIL I SERANGDHE Y I QLA
VAR FSAS T ANAUOVS BR4THES.SIT SML I SEIANGDHE Y I QLA
VDI SANT ANAUOIS BRTHES.SAT SPIL I SERANGDHE Y I QLA
bR NANT ANQUOVS BR4SHEP.RIT SML I SEIANGDCE Y I QLA
bR SAHMAIQUOIS BR4THEP.SIASHIL I SERANKS YGNNLLYA
VR SAHT ANQUOIS BRTHER.SIASHIF I SERANKS YENNLLA
VR SAHT AVAUE) S PR T RS QAT ADIL I SERATMSDGNDFLIDWQIAS]
bR SAHTLANAUE) S PR 4ANEY. ST TL I SERIATKSVGNNVLIACQIAS]]
PR SAHL TIAONS PRV RS SIASPIINFERAKEDPNGD LLJJAW S)#AA

HEEEEEEREE
mOoODUODUODUEOO

S. robusta s VEET VIAG CIEIN N[O APRFEIAEEIA0 D R

P. chinensis sEFANT ViAA SIEEN N AYR (1A ) B X880 AD R
H. chinensis YIS [E)RYT VIAG CIRINNQ AR T:HAIB TS A0 D R
D. turbinatus [is|EF@LM VIAG CIEN NQ AVAR (T A B - Te3 A0 D R
V. mangachapoi s E}FUT VIAG RN N/Q AR [F: {2 B §: X340 3D R
B. pendula |41 EVRYV AMAG CIHID HD AWK YA B E: LS A0/ AN R

O. rehderiana 4N EIRYV AMG C)HD H|S AMMK ¥ 11 % §:Te3 40 14D R
Q. robur Ry EIFUIV AJAG CI¥EID HN ANAK (42 B §: X3 40 #D R

F. sylvatica Nly[EFRUV AMAG CIRID HN AR CY:AA B §: L3 AH ) AD R
F. excelsior [\|Y E}RLV AIAG CIREIN HIT E}RK[+3:(S 1 9 §: L AH 1 AD R

MRS IDPSLINLPWAGM|

P. chinensis 3§ 3 XFAR B2 N3

H. chinensis 383 X3 A8 215 V3
RTINS IDPS LINLPWAGM
LT 097 1S IDP S LI\LPWAGM
R ZNES IDPS LEJLPWAGM
(NP T e W1S IDPS L LPWAGM
(0972 74S IDPSLELPWAGM
YOS IDPSLEJLPWAGM

J T 74S IDP S LI\LPWAGM

LAPDFAFIAS (AR
LAPDIFAFIAS (AR}
P SPDIFAFIAS (AR
P SPDIFAFIAS (AR

S TLDIEAF)AS (AR}
S TLDEEAF)AS [BSAR)
S TLDIEAF1AS [ AR}
SMLGIHAF AN (S AR )
S TLDIEAF)AS (SAR )
LKPDIFAYIHC(RAL;

V. mangachapoi QUJF FA1 0 OfAVRITIH Y 4F: 0 AN 3Av C A KIF EFO
B. pendula L\YL{EIAT 0 0PNV HAH SIFAD: 0 pAN 3RV C S RIF Dp40(S

0. reifieriana Slvidc ARelaia 4o il EE]P E s H N LG L\AE R I3 v )5 a
Q. robur QUIF (N1 0 OFA\V[H AR 0 YR 0 bRy 3Ry C /A RIF DFo Sk

F. sylvatica Q\4r[e¥A1 0 oFAV[HHAR0 Y3 0 Ay [$Av c1Aa KIF DFYO(S

F. excelsior ENAF[INT R HINLPRIAJIH Y3 4P 008N 38V C /S IG DF4QISk

S. robusta QUIFENT 0 OFWVIRITEE YL AN (3 AV RIFARIF EFJQAE
P. chinensis QUF (N1 0 QFAV[H|TIH Y3430 08N 3RV R IJAKIF EFq0 AF
H. chinensis QUF[¥:AV 0 QF\V R TidH Y1 3AF: 0 AN B Ay C)AALIF EpdolAl
D. turbinatus QUJF [FNT 0 OIAVIRIAITH YI24F: 0.0 AN 3 8A C /A KIF Epdo Ak

BT SIS SESE S

S. robusta PJIFIEERN] EKELLDAEGLQIYAFSLWQLGKHELAISV
P. chinensis P11 113#:$:1 EKELLDVEGLQIYAFSLWQLGKHELAIYV
H. chinensis M T 113% .8 EKEHLLDTEGLQIYAFSLWQLGKHELAISV
KE[MLASL. ccoccccecccccoccfef]eooacsscs
IEGLLDTEGLQIYAFSLWQLGKHELAISV
KE LDAEGLQIYAFSLWQLGKQDLALSL
KE LDAEGLQIYAFSLWQLGKQDLALSF
KE LDVEGLQVYAFSLWKLDKRDLALSV
KE LDVEGLQIYAFSLWKLDKHDLALSV,

HK[ELLDTEGLHIYALSLWOLGKNDLALSV

D. turbinatus PITE T 3%.¥:
V. mangachapoi W11 3% ¥4
B. pendula (MIEILI# N

0. reﬁ?ieriana D\YSIANLAR
Q. robur MIHLIIN N
F. sylvatica M1L3# N

F. excelsior DI T 3%.N

IAC RENQV IDFAVE|fe§§S)4

S. robusta AASVSTMDRTA

P. chinensis AASVSTMDQTA

H. chinensis AASVSTMDRTA
IDNUTBINGIUS o « - « « o« o ofo o «
V. mangachapoi AASVSTMEWTA
B. pendula ALSVSTMEQKS

O. rehderiana AASVSTMEQKS
Q. robur AASVSAME|QTS

F. sylvatica AVRVSAMEQT S|

F. excelsior AAGILSMEQKL

VSFICRLLYYISGLDSAINSILKMPKELFQSSKISFVMSAIHALD
VSFICRLLYYISGLDSAINSILKMPKELFQSSKISFVVSAIHALD
VSFICRLLYYISGLDSAINSILKMPKELFQSSKISFVVSAIHALD
VSFICRLLYYISGLDSAINSILKMPKELFQSSKISFVVSAIHALD
VSFICRMLYCISGLDSAISSILKMPKKLFQNSGVSFVVSAIYALD
VSFICRMLYCISGLDSAISSILKMPEKLFQNSRVSFIVSAIHALD
VSFICRMLYFMSGLDSAISSILKMPKELFQNSGISFIVSAIHTLD
VSFICRMLYYISGLDSAISSILKMPKDLFQONSGISFTVSSIHTLD
VSLICRLLYYISGQESAITSILKMPKELFQSSKISFVVSATIHVLD
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S. robusta QSNRLESVVSSSRY[YLSSHEEI|SGMEYLIAL)

P. chinensis QSNRLESVVSSSC/CYLSSHEEITGMHYLIAL
H. chinensis QSNRLESVVSSSRYFLSSHEEITGMHYLIAL
D - csssamwe e s sl e aldloaalilan g e olifeaweas ol
Kmm@mﬁqmiQSNRLESVVSSSRYFLSSHIEIT MHYLIAL
MHFMIALSSKVVKHG
MHFLIALSKLVKQG
Q. robur TCDRLEPVVSSSRRFLTSHEEITEMHFLIALGKLVKHG|
ICNRLESVVSSSRCFLTSPEEIIGMHFLIALGKLVKHG
NDQLESVVSSSR|SSVTSDEEITAMHTLIAVGKLVKHG|

B. pendula
0. relg'eriana

F. sylvatica
F. excelsior

QSNRLESVVSSSR[SFVQSPVEVA
QSNRLESVVSSSR[SIVQSPVEVA

LIKHGL
LIKHG[L
LIKHGL

GHLRKALHMYP
GHLRKALHKYP
GHLRKALHMYP
GHLRKALHMYP
LRKALHMFP
LRKALHMFP
LRKALHMYP
LRKAIHMYP
DHLRKALHKYP

LIKNGL

nHHEAA

S. robusta NSVLLRNLLGYLLLL THV|S[SRC|SIID|SSD)Y. .KEGLKSAWEIIGAGAVACHVLIC
e RN e ] b B BN Bl B Feied P F] PO ol P G PO PR e K R e 2
H. chinensis NS|VLIRNLLGYLLL[L THV|S|SRC|SIIDASDY..KEGLKSAWEIIGAGAVACYVLC
102 pirdsrirer v [ T R Y

V. mangachapoi NSVLIRNLLGYLLLIL THV|S|SRC|SIIDASDH. . KEGLKSAWEIIGAGAVACYVLG

B. pendula NS|SLMRNLLGYLLLS THVATRCICN/IDASDCAKKEGLKSASEILGAGAVACYAIG
O. rehderiana N S|SLMRNLLGYLLL(S THVATRCICN/IDTSDCANKEGLKSASEILGAGAVACYAIG

Q. robur NS|SILIRNLLGYLLL|S THVAITRCICNVD|STNYQNKGGLKSASEILGAGAVACYAVG
F. sylvatica Ns|SILIRNLLGYLLL|S THVATRCICNV .|STDRONKEGLKSASEILGAGAVACYAVG
F. excelsior NS|SVLRNLLGYILLS LYLATRC|SFIDLSDHKKEEGLKSASEIVGAGTVACYSTG

S. robusta NREPKFSFPTCSYQCL|NGP[GSTKELQKC NLLVLNLLQKAREERF P
ot e | 1 O SR N P DO (| [
H. chinensis NREPKFSFPTCSYQCLNGS[E[SIKELQKC YLLVLNLLQKAREERFP
e | N SO e N I [ N I WLLVLNLLQKAREERFP

V. mangachapoi NREPKFSFPTCSYRCLINGSG[SIKELQKC YLLVLNLLQKAREERFP

B. pendula NKNPKFSFPTCTYQCLKAPGAIQQLQKC YLLILNFLQKAREERFPHH
O. rehderiana NKNRKFSFPTCTYQCLKEPGATIQQLOKC WLLILNFIQKAREERFPHNLC

Q. robur NSNPKFSFPSCTYQCLNGHGA[IQQLOKC WLLILNLLQKAREERFPH|
F. sylvatica NSNPKLSFPTCTYQCLNEPGAIQOQOLQ. . S AR e
F. Isior [SYNGRFSFPTCRPQWP|SGSGAIRL YLLTVNYLQKAREERFP

S. robusta TILJERLIAL|SLSNE[FYS|GKDIS|CL! IRAGCINLAKNASALFLP
e O ) Y ) A T RS, ) ) (R [P PO o e P
H. chinensis TILLERLIALSLSNEF|YS/GKDISCRYQKFQLLLCASEI IAGCINHAKNASALFLP
D. turbinatus T|I LERLVALSLSNEF|Y SGKDTS/CLYQKFQLLLCASETI IADCINHAKNASALFLP

V. mangachapoi T|I LEHL I|AL|SLSNEFYS|GKGISICLYQKFQLLLCASEI IADCVNHAKNASALFLP

B. pendula IVLERLI|SVALSSDL[Y TKTDMS|. .YQKFQLLLSASEI GCINHAKNAS[TLLLP
O. rehderiana IVLKRL I|SVALSSDL[Y TKTDMS|. . YQKFQLLLCASEI[S] GCVNHAKNAS[TLLLP

Q. robur I|ILKRLMSVALPSEVYSKTDNC|. .YQKFQLLLCASEI|S] GCIDHAKNASKLLLP
F. sylvatica .|, .|.|. . .|.|.|.|. . NEV|YSKTDMC|. .YQKFQLLLCASEI|SLY|SGNKI|/GCINHAKNASKLLLP
F. excelsior LVLERLVAVALSNQS[YSRKDLS|SQYNMFHLLLCAAEV/SLQQOGNHSECLKHARLATGLISVH

S. robusta

P. chinensis

H. chinensis

D. turbinatus
V. mangachapoi
B. pendula

O. rehderiana
Q. robur

F. sylvatica

F. excelsior

S. robusta

P. chinensis

H. chinensis

D. turbinatus
V. mangachapoi
B. pendula

O. rehderiana
Q. robur

F. sylvatica

F. excelsior

ESYLFFGHLLLCRAYAAEGNCMNLQQEYKKCLELKTDFHVGWLCLK| T
ESYLFFGHLLLCRAYAAEGNFMNVQOQOEYEKCLELKTDFHVGWLCLK T
ESYLFFGHLLLCRAYAAEGNFMNLQQEYENCLELKTDFHIGLLCLK| T
ESYLFFGHLVLCRAYAAEGNFMNLQQOEYEKCLELKTDFHVGWLCLK| T
DDYLFFSHLQLCRAYAAESDSLNIQKEYIRCLELKTDYHIGWICLK I
DDYLFFSHLQLCRAYAAESDSLNLQKEYIRCLELKTDYRIGWICLK I
DAYLFF|SHLQLCRAYAVEGDIINLQKEYIRCLELKTDYHIGWICLK H I
DAYLFFSHLQLCRAYAVEGDIINLQKEYLRCLELRTDYHIGWICLK H I
NSSLFFVHLLLCRAYAAENNIVSLTEEYRRCMELRTDSHIGWICLK| I
NSWNMWMAYV| LICIWNQDFLSAEEFLQHACSLAGADSCFFLC

SWNMWMAYV| FLSAEEFVQNACSLAGADSCF

NSWNMWMAYV| FLSAEEFVQHACSLGGAESCF

NISWNMWMAYV FLSAEEFVQHACSLAGADSCF

YISWNMWMAYV| FLSAEEFLTQACSLAGAESCL

YISWNMGMAYV| FLSAEEFLAQACSLAGAESCL

YSWNMWMAI FLSAEEFLAQACSLAGAESCL

YSWNMWMAR)| FLSAEEFLAQACSSAGAESCL

NSWNMWMAV| FIGAEEFLMQACSAGGGESCFF
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S. robusta HGAICMELARQFNDSE[FLSHA F
P. chinensis .
H. chinensis HGAICMELARQFNDS|VFLAICA Fi
D. turbinatus HGAISMELARQFNDSEFLSHA F
KmmgmﬁqmiHGAICMELARQFNDSEFLSR‘ F
B. pendula HGATCMELARQLRDSK|FLS|LA VIPLPIV|S
O. rehderiana HGATCMELARK(L CD SK|F L L|L[A VIIPLPIV[S
Qnﬁm‘HGAICMELARQSR S[QIF L S|L|A LIPLPVVS
F. sylvatica HGAICMELARQ|SSGS|QF L SILA LVPLPVVS
F. excelsior BGAICMELARQHCDSK[YISLA STPLPIMS

S. robusta

P. chinensis

H. chinensis

D. turbinatus
V. mangachapoi
B. pendula

O. rehderiana
Q. robur

F. sylvatica

F. excelsior

ECLIDPWFMMIKKFIADIKSHVANYSSNVFYVSPL

S. robusta

P. chinensis

H. chinensis

D. turbinatus

V. mangachapoi
B. pendula

O. rehderiana
Q. robur VLRAIHTNPS[C

F. sylvatica 2 VLRAIHTNPSC

F. excelsior ¥ O ILQAIHTNPS|C
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S. robusta . .Ms[SFIPLT[TT|FFLPS|LSSCRSL[P|SLQLFPQC[T|. FEDHNLRHGS[HVSSLNLSFQSKFSRY
P. chinensis . .MS[SLIPLT|TS|LFPPSLSSCRSL|P|SLQLFPQC|I|. FEDHNLRHGSHVSSLNLSFQFKFSRY
H. chinensis o afofofe ofs o efa o]e efe o ofo oo o0 ofe|e]s ofe ofs]e e|e]e e e oo e e MLGN¥[V.. . .LAHQEE. ...
D. turbinatus . .MS|SLPLT|SSLFLPSLSSCRSL]PSLOLFP/QC|I|. FQDHNRCHGSRVSSLNLSFQSKFSHY
V. mangachapoi . .MS|SLPLT|SSLFLPSLSSCRSL[PSLQLFPHY|I. FKDHNRHHGSLVSSVNLSFQSNFPPY
B. ceiba . .MGSIILVS|SS[LILASLSH.RSL[P|SLKSRPQHV.GTSSFCYDRYRASPVCPSFRSIFLCK
H. syriacus . .MGSLILVP|SS[LHLPS[LSH.RSFPKLQSQPRH[I|. SPRLSHCDRY[L|. . .FRLSFQPIFSCK
D. zibethinus . .MR[SLLVPSS[LIIPSLSQ.GSLPRFQSQPQH[I.GTASSHCGRYRASPFCLPFQSSFSFK
T. cacao . .MRSLLLPCS[FLHPSPPR.LSLPRLOQSQPRH[I|.NSDSSRHDICHASPPCLSFQSNFSCK
C. capsularis.  MIMR|SLILLP/SALLLPSPTR.VSLPRLP.QLQH]I|. GTGNSHCDRYHASPFHLSVPSGPSCK

D. zibethinus A.VCSHR[S[LAGA
T. cacao . S.LCSHQISLAGT
C. capsularis S .VCKHRIFILAGAPNATDIAGAVSV IKIRDIAYIADINEIF LPSPEL|.

S. robusta S .SCKRKWLPGA| - NNE
P. chinensis S.SCKRKWLPGA - NTE
H. chinensis e+« .GTKLLPGA - NTE
D. turbinatus S . SCKRK[LLAGA| -NTE
V. mangachapoi S . SWKRK[LLPGA - NTE
B. ceiba L.PCCHL|SLAIA -NSE
H. syriacus SLLYNHQPLAVA . NS
- N|SE

.IN|S[E

TD

S. robusta MEGTEIRVAMAUSI T ERAGIABIH LIMES SPCOMMAL VVESINT F LIAS L9 93 @K V K (Aol iF A T |H
P. chinensis MEGTEIRVAAUS T (cERAGCIABIH LIMESSPCOMMAL VVESISL F LIAA LS 93 @ $IK V K ($hife}cIF 1A T H
H. chinensis MEE TEIGYAAM T (R RAGIABIHLIMESSPCOMMAL L VESL F LIAAL S 93 @K V K [$hife}eiF ) A T
D. turbinatus MEE TERVAAUS T (R PAGIABIH LIMESSPCQOQMMAL VVEGEIL F SIAA LS 9B @SIK I K[eAife}eIE AT Y
V.mangachapoi MEE TER\AAUI T (EFACIABIHLIMESSPCQMMAL VVESRIL F LIAAL @93 S $IK V Q [shifedciF ) AT
B. ceiba ISVLVSGSEFVDVLHDSLIKEKYDCWQGL
H. syriacus
D. zibethinus
T. cacao

C. capsularis
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H. syriacus
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S. robusta

P. chinensis

H. chinensis

D. turbinatus

V. mangachapoi
B. ceiba

H. syriacus

D. zibethinus

T. cacao

C. capsularis
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S. robusta

P. chinensis

H. chinensis

D. turbinatus
V. mangachapoi
B. pendula

O. rehderiana
Q. robur

F. sylvatica

F. excelsior

S. rgzbustft AADL IQIJIORS [TPDVI[SILTLALNDAMTYDOQF

P. chinensis [AADLIQ)SIORS TPDLI|JSLLTLALNDAMTYDKE
H. chinensis [AADLIQ)3HORS TPDLI)SILTLALNDAMTYDK}
D. turbinatus [AADLIQ)SIORS TPDLI)SLLTLALNDAMTYDK}
V. mangachapoi AADLIQEBIORS TPDLI)PLLTLALNDAMTYDKY
B. pendula [AADLIQIBIORS SPDLI|JPILTLALNDGMTYDKYE

O. rehderiana [AADLIQIBYORS SPDLI|JPILTLALNDIMTYDKY
Q. robur [AADLIQEIORS NVELL|JSLLTLALNDAMTYDKE

F. sylvatica [AADLIQ)SHORS NTDLI|dSLLTLALNDATTYDKE

F. excelsior

S. robusta

P. chinensis

H. chinensis

D. turbinatus
V. mangachapoi
B. pendula

O. rehderiana
Q. robur

F. sylvatica

F. excelsior

S. robusta

P. chinensis

H. chinensis

D. turbinatus
V. mangachapoi
B. pendula

O. rehderiana
Q. robur

F. sylvatica

F. excelsior
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Supplementary Figure 7. Positively selected sites in RAD51D (a), SMCS (b), LUT1
(c), DNA2 (d), cysQ (e), BLM (f), LRPPPRC (g), LSD1 (h), SMGI1 (i), PPP2RS5 (j),
SKI3 (k), PFK (1), APX (m), XDH1 (n), GPS (0), ADH (p), NGLY1 (q), NDH (r),
GRPE (s) and USP (t). Blue frames are used to highlight the positively selected sites
supported by the comparison between the genomes of our focal Dipterocarpoideae
species and those of five temperate tree species. The function of each gene is shown in

PALGPLWEVTROQKFN
PALGPLWEVTRQKFN
PALGPLWEVTRQKF|N
PALGPLWEVTRQKF|N
PALGPLWEVTROQKFN
PALGPLWEVTRKKFH
PALGPLWEVTRQKFH

SELQIEVAEFLWRNVQLDGSMIIMAENVMGSITK
SELQIEVAEFLWRNVQLDGSMIIMAENIMGSTR
SELQIEVAEFLWRNVQLDGSMIIMAENVMGSTR
SELQIEVAEFLWKNVQLDGSLIIVAENVMGSTR
SELQIEVAEFLWRNVQLDGSMIIMAENVMGSITG
SELQIEVAEFLWRNVQLDGSLIIVAENVMGSMK
SELQIEVAEFLWRNVQLDGSLIIVAENVMGSME

PALGPLWEVTRQKFH
PALGPLWEVTRQKFQ

SELQLEVAEFLWRNVQLDGSLIIVAENVMGSMR
SELQIEISEFLWSDVOLDGSLIVLAENVIGSTI

IDEN|.
IDEN|.
IDEN|.
IDKN|.
IDEN|.
INEND
SNEND
IDENG
IDERG

LK
oK
LK
PI
LI
PI
PI
PI
PT

PNVNL

Supplementary Data 2.

SHGID]
Hs(e NN
s (en
s eMN\YY WK HPqV IS
SEGGLIVIALS:ID VKR
NEIGINRIT P48 {D\UOIR
NEIGINRT 4.8 {D\4DIR
s NNy WK EDIVS i2
RIsENINIY WREBIV
NISIAINIY WK HDIV(S i3

24.5:9: 1D \YKIR
$4.5:9:{D \YKIR

GSWYWD)M4KI
GSWYWD)MKI
GSWYWD)MKI
GSWYWD)4KI
GSWYWD)MKI
GSWYWNMK IK
GSWYWN)KIK
IGRVVN)4LLA
GSWSWN)4K IK
GTWFWN)4KIR

SLNTS



GRPE (evm.model.000072F.45)
NDH (evm.model.000059F.36)
NGLY1 (evm.model.000190F.19)
ADH (evm.model.000089F.29)
GPS (evm.model.000081F.77.3)
)

)

)

)

)

] RPKM
0-5
5-10
XHD (evm.model.000258F.15 10-15
RAD51D (evm.model.000008F.338
SMC5 (evm.model.000183F.61

LUT1 (evm.model.000264F.14
DNA2 (evm.model.000060F.10

cysQ (evm.model.000223F.16)
LSD1 (evm.model.000015F.398)
BLM (evm.model.000026F.212)
LRPPRC (evm.model.000196F.15)
)
)

15-20
20-30
30-50
50-100
>100

SMG1 (evm.model.000014F.58
PPP2R5 (evm.model.000015F.420.3
SKI3 (evm.model.000293F.15.5)
RFK (evm.model.000260F.28)

APX (evm.model.000088F.155)
USP (evm.model.000015F.76)

ner\S‘ChmenS‘S obUSta matU
S.T D.t V

chapo!

H. chi nga

Supplementary Figure 8. Expression of the 20 positively selected genes involved in
the responses of plants to environmental stresses in the comparisons between the
genomes of our focal Dipterocarpoideae species and those of five temperate tree
species comparisons of genomes. The function of each gene is shown in
Supplementary Data 2. Expression level of each gene is estimated based on the
transcriptome data (Illumina RNA-seq) for gene structure prediction (see
Supplementary Table 21). RPKM: reads per kilobase per million mapped reads. Source
data are provided as a Source Data file.
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Supplementary Figure 9. Nucleotide diversity (7) of Hopea hainanensis and H.
reticulata populations at the genomic level, with further comparisons with 7 values
from the genomes of other nine tree species®”-3%101L12_ Soyrce data are provided as
a Source Data file.
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Supplementary Figure 10. Demographic dynamics of H. hainanensis (n=30) and
H. reticulata (n=32) inferred using PSMC.



PROVEAN SIFT4G PROVEAN SIFT4G

925 565

H. hainanensis H. reticulata

Supplementary Figure 11. Venn diagrams of the deleterious mutations (DDMs) detected
within H. hainanensis (n=30) and H. reticulata (n=32) populations based on the results
from analyses using PROVEAN and SIFT4G.
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Supplementary Figure 12. The sampling locations of wild H. hainanensis and H. reticulata
trees for resequencing and analysis of population genomics (a), neighbour-joining
phylogenetic tree (b), principal component analysis (PCA) (c¢) and results of genetic
structure analysis for the H. reticulata (n=32) population using genetic clustering (d). The
sampling map was drawn by Chao-Nan Liu. All sampled trees are located on Hainan Island,
China. BW: Bawangling, DZ: Danzhou city, JF: Jianfengling, WZ: Wuzhi mountain, and GS:
Ganshiling. Cross-validation error (CV error) of each assumed genetic group number (K) was
estimated, and assignment of sampled trees were performed according to the first two principal
components from PCA analysis. Source data of Supplementary Fig. 12d are provided as a
Source Data file.
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Supplementary Figure 13. Results of neighbour-joining phylogenetic tree (a), principal
component analysis (PCA) (b), and genetic clustering (c, d) for the sampled trees of H.
hainanensis (n=30). Cross-validation error (CV error) for each assumed genetic group number
(K) was estimated, and assignment of sampled trees were performed according to the first two
principal components from PCA analysis. Source data of Supplementary Fig. 13¢ are provided

as a Source Data file.



Supplementary Tables

Supplementary Table 1. The results of genome size estimation using flow cytometry
setting the genome of Solanum lycopersicum (genome size: 2.07 Gb; 2C = 2.12) as the
reference.

Fuorescence  CV error 2C Genome size .
Sample . . Ploidy
intensity (%) (pg) (Gb)
Hopea chinensis 18.20 4.30 0.81 0.79 2X
Solanum lycopersicum 47.40 1.76 2.12 2.07
Hopea hainanensis 29.20 4.71 1.60 1.56 4X
Solanum lycopersicum 38.80 3.61 2.12 2.07
Hopea reticulata 26.90 4.88 1.64 1.60 4X

Solanum lycopersicum 34.70 3.29 2.12 2.07




Supplementary Table 2. Statistics of clean sequencing data. Pacbio CLR (continuous long-read) reads were generated for H. hainanensis, H.
reticulata, H. chinensis and P. chinensis, and Pacbio HiFi (high fidelity) reads were generated for S. robusta, D. turbinatus and V. mangachapoi.
Depth of sequencing was calculated via clean sequencing data divided by the genome size estimated by k-mer analysis (see Table 1).

[llumina reads Pacbio reads Hi-C reads
Species Abbreviation
Data (Gb) Depth (X) Data (Gb) Depth (X) Data (Gb) Depth (X)
H. hainanensis Hhai 263.53 168.53 97.17 62.14 77.32 49.45
H. reticulata Hret 77.13 51.40 87.34 58.21 100.29 66.84
H. chinensis Hchi 51.16 147.66 42.63 123.04 45.19 130.43
P. chinensis Pchi 79.65 254.36 124.88 398.80 47.11 136.00
S. robusta Srob 80.59 244.98 6.64 20.18 50.29 152.87
D. turbinatus Dtur 82.38 220.76 20.72 55.52 57.42 153.88

V. mangachapoi Vman 69.98 154.55 8.38 18.51 47.56 105.01




Supplementary Table 3. Proportions of highly homologous regions in each chromosome of H. hainanensis and H. reticulata according to
the coverage depth of Illumina pair-end reads for k-mer analysis. The overall sequencing depth was 144X (223.69 Gb/1.56 Gb) for H.
hainanensis and 51X (77.13 Gb/1.50 Gb) for H. reticulata. Regions with coverage depths of 216X — 360X, 360X— 504X and larger than 504X for
H. hainanensis and of 75.5X — 127.5X, 127.5X — 178.5X and larger than 178.5X for H. reticulata (i.e., 1.5 — 2.5, 2.5 — 3.5 and larger than 3.5
folds of overall coverage depth) were thought to be the overlaps of two, three and four sets chromosomes, respectively. The total length of
overlapped region was estimated to be 361.86 Mb for H. hainanensis and 245.66 Mb for H. reticulata, accounting for most (77.9% for H.

hainanensis and 93.6% for H. reticulata) of the difference between the assembled and the estimated genome size (see Methods).

H. hainanensis

H. reticulata

Chromosome ID Chromosome Chromosome
- 216X-360X 360X-504X >504X 76.5X-127.5X 127.5X-178.5X >178.5X
length (bp) length (bp)

Chrl 56,060,860 0.2368 0.0389 0.0296 66,518,347 0.2481 0.0207 0.0054
Chr2 50,862,877 0.2322 0.0083 0.0022 62,617,095 0.2431 0.0179 0.0040
Chr3 47,502,918 0.1823 0.0187 0.0120 52,787,304 0.2071 0.0125 0.0030
Chr4 25,558,352 0.0630 0.0055 0.0000 29,144,642 0.3376 0.0477 0.0079
Chr5 52,060,348 0.2239 0.0035 0.0012 69,171,435 0.1840 0.0250 0.0039
Chr6 51,918,603 0.2779 0.0270 0.0252 61,919,302 0.1649 0.0241 0.0058
Chr7 45,882,048 0.2183 0.0179 0.0111 44,322,556 0.1633 0.0244 0.0020
Chr8 29,356,050 0.0651 0.0020 0.0003 26,589,551 0.1835 0.0267 0.0034
Chr9 53,961,569 0.3009 0.0445 0.0752 61,289,770 0.2457 0.0238 0.0073
Chrl10 52,201,287 0.2773 0.0063 0.0019 54,261,871 0.2230 0.0140 0.0024
Chrll 38,126,576 0.1828 0.0121 0.0100 46,031,668 0.1853 0.0130 0.0059
Chr12 24,842,783 0.0535 0.0008 0.0000 25,649,789 0.1930 0.0304 0.0062
Chrl3 44,572,804 0.3358 0.0121 0.0011 54,107,632 0.2173 0.0181 0.0031
Chrl4 44,276,399 0.3243 0.0486 0.0788 46,457,576 0.2561 0.0198 0.0045
Chrl5 36,124,573 0.2729 0.0246 0.0075 44,011,096 0.2493 0.0195 0.0052
Chrl6 22,986,945 0.0622 0.0004 0.0000 41,307,522 0.2041 0.0136 0.0019
Chrl7 51,368,458 0.3222 0.0444 0.0779 49,638,002 0.2877 0.0234 0.0068




Chrl18
Chr19
Chr20
Chr21
Chr22
Chr23
Chr24
Chr25
Chr26
Chr27
Chr28
Total

43,707,180
28,019,024
22,359,377
42,884,734
41,336,008
33,386,394
22,647,172
30,718,104
27,906,433
17,551,768
14,580,805
1,052,760,449

0.3276
0.2591
0.0894
0.2733
0.2288
0.1836
0.0645
0.3955
0.3973
0.2813
0.1385

0.0078
0.0300
0.0009
0.0581
0.0068
0.0210
0.0013
0.0557
0.0097
0.0177
0.0014

0.0014
0.0232
0.0009
0.0212
0.0010
0.0099
0.0000
0.1045
0.0018
0.0188
0.0007

48,129,990
44,406,130
31,106,232
50,897,133
46,730,095
43,902,429
16,233,104
34,780,442
31,998,611
25,311,145
20,671,113
1,299,991,582

0.3171
0.3137
0.2845
0.1819
0.2382
0.2237
0.1694
0.3108
0.3194
0.2947
0.3952

0.0322
0.0277
0.0267
0.0173
0.0201
0.0141
0.0074
0.0210
0.0441
0.0245
0.0556

0.0087
0.0068
0.0045
0.0067
0.0077
0.0023
0.0031
0.0052
0.0181
0.0008
0.0227




Supplementary Table 4. Lengths of assembled chromosomes for each focal species. Note that only monoploid genome was assembled for all
species except the two autotetraploid species H. hainanensis and H. reticulata.

Chromosome length (bp)
Chromosome ID
H. hainanensis  H. reticulata H. chinensis  P. chinensis  S. robusta D. turbinatus V. mangachapoi

Chrl 56,060,860 66,518,347 58,999,814 47,060,898 52,458,056 40,721,971 35,234,553
Chr2 50,862,877 62,617,095 50,750,874 43,239,849 50,588,708 26,050,962 56,851,045
Chr3 47,502,918 52,787,304 53,466,247 51,893,975 54,130,500 35,475,413 39,502,375
Chr4 25,558,352 29,144,642 51,441,790 46,059,081 48,473,062 32,353,911 37,717,841
Chr5 52,060,348 69,171,435 44,472,741 39,227,045 42,867,569 45,090,292 40,985,457
Chr6 51,918,603 61,919,302 46,293,359 29,970,300 46,457,883 29,150,171 49,753,518
Chr7 45,882,048 44,322,556 32,845,991 51,556,864 31,767,639 26,610,888 43,556,076
Chr8 29,356,050 26,589,551 - - - 29,516,284 36,579,020
Chr9 53,961,569 61,289,770 - - - 42,617,143 33,201,765
Chr10 52,201,287 54,261,871 - - - 28,594,060 29,296,269
Chrll 38,126,576 46,031,668 - - - 32,794,201 36,846,320
Chrl2 24,842,783 25,649,789 - - - - -

Chrl3 44,572,804 54,107,632 - - - - -

Chrl14 44,276,399 46,457,576 - - - - -

Chrl5 36,124,573 44,011,096 - - - - -

Chrl6 22,986,945 41,307,522 - - - - -

Chrl7 51,368,458 49,638,002 - - - - -

Chrl8 43,707,180 48,129,990 - - - - -

Chr19 28,019,024 44,406,130 - - - - -

Chr20 22,359,377 31,106,232 - - - - -

Chr21 42,884,734 50,897,133 - - - - -

Chr22 41,336,008 46,730,095 - - - - -

Chr23 33,386,394 43,902,429 - - - - -




Chr24 22,647,172 16,233,104 - - - - -

Chr25 30,718,104 34,780,442 - - - - -
Chr26 27,906,433 31,998,611 - - - - -
Chr27 17,551,768 25,311,145 - - - - -
Chr28 14,580,805 20,671,113 - - - - -

Total (bp) 1,052,760,449 1,229,991,582 338,270,816 309,008,012 326,743,417 368,975,296 439,524,239




Supplementary Table 5. Genome completeness assessments using CEGMA, BUSCO and Illumina sequencing data for k-mer analysis (see
Supplementary Table 2). A total of 248 core eukaryotic genes (CEGs) and 1,614 conserved embryophyta proteins (CEPs) were used in CEGMA
and BUSCO assessments, respectively. LMG: the longest monoploid genome.

CEGMA BUSCO Illumina sequencing data
Species Type Number of Percentage Type Number of  Percentage Mapping ratio  Genome
CEGs (%) CEPs (%) (%) coverage (%)
H. hainanensis (four sets  Fully mapped CEGs 244 96.77 Complete 1,598 99.0 97.38 98.42
chromosomes) Fully + partially 245 98.79 Fragmented 6 0.4
mapped CEGs Missing 10 0.6
H. hainanensis (LMG) Fully mapped CEGs 226 91.13 Complete 1,398 86.6 86.21 99.81
Fully + partially 232 93.55 Fragmented 26 1.6
mapped CEGs Missing 190 11.8
H. reticulata (four sets Fully mapped CEGs 236 95.16 Complete 1,580 97.9 96.08 92.38
chromosomes) Fully + partially 242 97.58 Fragmented 3 0.2
mapped CEGs Missing 31 1.9
H. reticulata (LMG) Fully mapped CEGs 223 89.92 Complete 1,319 81.7 84.21 97.12
Fully + partially 227 91.53 Fragmented 34 2.1
mapped CEGs Missing 261 16.2
H. chinensis Fully mapped CEGs 236 95.16 Complete 1,533 95.0 94.45 99.91
Fully + partially 240 98.39 Fragmented 10 0.6
mapped CEGs Missing 71 4.4
P. chinensis Fully mapped CEGs 236 95.16 Complete 1,583 98.1 95.41 99.84
Fully + partially 239 96.37 Fragmented 7 0.4
mapped CEGs Missing 24 1.5
S. robusta Fully mapped CEGs 236 95.16 Complete 1,590 98.5 96.44 99.99
Fully + partially 239 96.37 Fragmented 7 0.4

mapped CEGs Missing 17 1.1




D. turbinatus

V. mangachapoi

Fully mapped CEGs
Fully + partially
mapped CEGs
Fully mapped CEGs
Fully + partially
mapped CEGs

245
248

229
234

98.79
100.00

92.34
94.35

Complete
Fragmented
Missing
Complete
Fragmented

Missing

1,598

13
1,567

44

99.0 98.69
0.2
0.8
97.1 96.86
0.2
2.7

99.85

99.90




Supplementary Table 6. Allele annotation among homologous chromosomes in H. hainanensis and H. reticulata genomes. Number of allele-
identified genes was calculated as four times of the total number of genes with four alleles across all the seven chromosome sets, three times of
the total number of genes with three alleles, two times of the total number of genes with two alleles, and the total number of genes with one allele.
Chromosome set: a group of clustered chromosomes containing four homologous chromosomes.

H. hainanensis

H. reticulata

Genes with Genes with Genes with Genes with Genes with Genes with Genes with Genes with

four alleles three alleles two alleles one allele four alleles three alleles two alleles one allele
Chromosome set 1 612 1,681 1,762 3,007 345 1,630 2,211 4,341
Chromosome set 2 503 1,712 1,663 2,613 248 1,418 1,954 3,903
Chromosome set 3 498 1,985 1,939 2,806 371 1,356 2,005 3,865
Chromosome set 4 391 1,649 1,809 2,158 336 1,386 1,855 3,485
Chromosome set 5 365 1,690 1,822 2,370 165 1,178 2,200 3,079
Chromosome set 6 440 1,517 1,478 2,231 193 1,203 1,719 3,467
Chromosome set 7 169 964 1,207 1,467 245 749 1,216 1,918
Allele-identified genes 2,978 11,198 11,680 16,652 1,903 8,920 13,160 24,058




Supplementary Table 7. Annotation results of protein-coding genes and BUSCO assessments. A total of 1,614 conserved embryophyta
proteins (CEPs) were used in BUSCO assessments. CDS: coding sequence.

H. hainanensis  H. reticulata H. chinensis P. chinensis S. robusta D. turbinatus V. mangachapoi
Gene Gene number 88,703 85,031 29,372 29,651 29,104 31,744 31,006
structure Average gene length 2,910
2,690 2,781 2,773 2,872 2,974 2,824
(bp)
Average CDS length 1,163
1,127 1,171 1,132 1,163 1,184 1,181
(bp)
Average exons per 5.2
5.1 53 52 53 54 52
gene
Average exon length 226
221 220 217 219 220 229
(bp)
Average intron 421
382 373 389 397 409 395
length (bp)
BUSCO Complete CEPs 1,512 (93.7%) 1,513 (93.7%) 1,515 (93.9%) 1,483 (91.9%) 1,500 (92.9%) 1,513 (93.7%) 1,473 (91.3%)
assessment  Single-copy CEPs 175 (10.9%) 162 (10.0%) 1,306 (80.9%) 1,293 (80.1%) 1,330 (82.4%) 1,286 (79.7%) 1,306 (80.9%)
Duplicated CEPs 1,337 (82.8%) 1,351 (83.7%) 209 (13.0%) 190 (11.8%) 170 (10.5%) 227 (14.0%) 167 (10.4%)
Fragmented CEPs 39 (2.4%) 34 (2.1%) 45 (2.8%) 54 (3.3%) 47 (2.9%) 34 (2.1%) 75 (4.6%)
Missing CEPs 63 (3.9%) 67 (4.2%) 54 (3.3%) 77 (4.8%) 67 (4.2%) 67 (4.2%) 66 (4.1%)
Functional ~ Swiss-Prot 70,086 (79.0%) 69,960 (82.3%) 23,213 (79.0%) 23,148 (78.1%) 22,747 (78.2%) 24,173 (76.2%) 23,833 (76.9%)
annotation ~ NR 85,925 (97.9%) 84,422 (99.3%) 28,391 (96.7%) 28,427 (95.9%) 27,821 (95.6%) 30,641 (96.5%) 29,436 (94.9%)
KEGG 65,391 (73.7%) 65,126 (76.6%) 21,789 (74.2%) 21,638 (73.0%) 21,295 (73.2%) 22,092 (69.6%) 22,475 (72.5%)
GO 80,762 (91.0%) 77,970 (91.7%) 26,742 (91.1%) 27,022 (91.1%) 26,564 (91.3%) 28,531 (89.9%) 28,206 (91.0%)
Pfam 68,287 (77.0%) 68,799 (80.9%) 22,664 (77.2%) 22,728 (76.7%) 22,455 (77.2%) 23,370 (73.6%) 23,451 (75.6%)
Overall 88,341 (99.6%) 84,932 (99.9%) 29,234 (99.5%) 29,498 (99.5%) 28,950 (99.5%) 31,604 (99.6%) 30,807 (99.4%)




Supplementary Table 8. Annotation results of repeat sequences (using Tandem Repeats Finder (TRF), RepeatMasker and

RepeatProteinMask) and non-coding RNAs. LTR-RT: long terminal repeat retrotransposon.

Repeat sequences

Non-coding RNA

Species Type Size (bp) % of genome  Type Number Average length (bp) Total length (bp) % of genome

H. hainanensis TRF 43,630,344 3.97 miRNA 786 120.48 94,696 0.0086
RepeatMasker 524,298,168 47.70 tRNA 1,857 74.94 139,162 0.0127
RepeatProteinMask 81,936,177 7.45 rRNA 300 196.98 59,093 0.0054
Total 542,963,148 49.39 snRNA 1,526 107.82 164,529 0.0150
LTR-RT 345,420,890 31.42

H. reticulata TRF 50,220,382 4.06 miRNA 1,149 115.33 132,512 0.0107
RepeatMasker 560,712,793 45.29 tRNA 2,213 75.10 166,187 0.0134
RepeatProteinMask 107,112,585 8.65 rRNA 550 236.08 129,845 0.0105
Total 587,772,479 47.48 snRNA 1,772 110.15 195,182 0.0158
LTR-RT 401,299,478 3242

H. chinensis TRF 12,880,263 3.79 miRNA 381 121.51 46,296 0.0136
RepeatMasker 143,083,785 42.15 tRNA 655 74.99 49,118 0.0145
RepeatProteinMask 30,960,981 9.12 rRNA 336 240.52 80,814 0.0238
Total 150,108,579 44.22 snRNA 528 108.33 57,198 0.0169
LTR-RT 90,401,075 26.63

P. chinensis TRF 10,767,710 3.43 miRNA 338 115.04 38,882 0.0124
RepeatMasker 132,085,261 42.08 tRNA 623 75.25 46,880 0.0149
RepeatProteinMask 20,963,852 6.68 rRNA 125 380.54 47,567 0.0152
Total 136,971,552 43.64 snRNA 471 109.80 51,715 0.0165
LTR-RT 62,301,462 19.85

S. robusta TRF 11,405,760 3.49 miRNA 419 119.87 50,227 0.0153
RepeatMasker 143,206,917 43.76 tRNA 631 75.36 47,551 0.0145
RepeatProteinMask 25,266,318 7.72 rRNA 136 187.62 25,517 0.0078




D. turbinatus

V. mangachapoi

Total

LTR-RT

TRF

RepeatMasker
RepeatProteinMask
Total

LTR-RT

TRF

RepeatMasker
RepeatProteinMask
Total

LTR-RT

148,596,107
79,262,279
15,795,432
188,535,626
27,975,591
195,643,900
108,354,887
23,606,357
216,261,711
57,223,275
230,664,898
178,277,869

45.40
24.22
4.08

48.69
7.22

50.53
27.98
5.27

48.29
12.78
51.51
39.81

snRNA

miRNA
tRNA
rRNA
snRNA

miRNA
tRNA
rRNA
snRNA

427

1,052
2,187
7,057
660

445
583
3,447
460

107.40

141.58
75.52

400.77
112.92

114.46
75.10

175.89
115.99

45,858

148,939
165,168
2,828,206
74,529

50,936
43,783
606,284
53,357

0.0140

0.0385
0.0427
0.7300
0.0192

0.0114
0.0098
0.1400
0.0119




Supplementary Table 9. Results of gene family clustering by comparing genomes of our
focal species with those of additional 12 Dipterocarpoideae species and other six species,
five temperate tree species.

Species Gene Genes in Family Unique Reference
number families number families

Dipterocarpus alatus 29,203 37,119 24,002 215 13

Dipterocarpus gracilis 27,310 34,063 23,009 106 13

Dipterocarpus intricatus 26,797 33,843 22,753 86 13

Dipterocarpus turbinatus 42,423 29,587 18,183 45 This study

Dipterocarpus zeylanicus 38,375 33,869 23,062 93 13

Gossypium raimondii 37,824 30,040 14,976 371 14

Hopea chinensis 31,744 26,501 17,976 23 This study

Hopea reticulata 37,356 41,351 18,619 432 This study

Hopea hainanensis 33,724 35,651 19,643 342 This study

Hopea mollissima 29,296 31,750 21,327 129 13

Hopea odorata 48,040 36,665 21,647 417 13

Parashorea chinensis 42,508 26,348 17,757 60 This study

Shorea henryana 35,939 29,946 20,042 89 13

Shorea leprosula 44,078 30,259 19,965 188 5

Shorea robusta 35,359 26,475 18,046 51 This study

Shorea roxburghii 29,650 30,441 20,048 99 13

Theobroma cacao 33,950 20,170 14,531 119 15

Vatica mangachapoi 34,469 27,774 18,593 54 This study

Vatica odorata 29,104 32,945 21,821 179 13

Vatica rassak 34,473 32,266 21,637 276 13

Vatica xishuangbannaensis 21,109 31,889 21,692 103 13

Oryza sativa 31,006 23,717 12,779 1,818 16

Arabidopsis thaliana 39,825 23,561 13,131 801 17

Agquilaria sinensis 39,603 22,261 13,899 799 18

Amborella trichopoda 36,861 19,088 12,084 1,034 19

Clustered with 5 temperate tree species

Betula pendula 24,629 19,530 13,776 395 9

Dipterocarpus turbinatus 31,744 27,801 16,529 143 This study

Fraxinus excelsior 38,948 31,146 14,180 974 20

Fagus sylvatica 61,548 55,954 16,355 2,168 21

Hopea chinensis 29,296 25,584 17,351 54 This study

Hopea exalata 48,040 40,630 18,170 611 This study

Hopea hainanensis 42,508 34,501 18,765 484 This study

Ostrya rehderiana 27,767 22,146 15,060 700 6

Parashorea chinensis 29,650 25,634 17,191 87 This study

Quercus robur 25,808 21,616 12,218 585 22

Shorea robusta 29,104 25,378 17,148 83 This study

Vatica mangachapoi 31,006 25,745 16,651 205 This study




Supplementary Table 10. Results of quota tests by comparing the genomes of our focal species with that of Vitis vinifera. The genome
coverage reached to a plateau when the quota statistic was 2: 1 (in bold). Vvin = Vitis vinifera; and other abbreviations of species are shown in

Supplementary Table 2.
Quota Genome coverage Hhai (X) vs Hret (X) vs Hchi (X) vs Pchi (X) vs Srob (X) vs Dtur (X) vs Vman (X) vs
Vvin (Y) Vvin (Y) Vvin (Y) Vvin (Y) Vvin (Y) Vvin (Y) Vvin (Y)

1:1 genome X coverage (%) 68.9 58.5 57.5 58.3 57.4 57.8
genome Y coverage (%) 95.0 94.5 95.0 95.2 96.4 95.9 96.3

2:1 genome X coverage (%) 97.5 96.9 97.7 97.8 97.9 97.9 98.4
genome Y coverage (%) 97.3 96.9 97.2 98.0 98.2 97.8 98.4

3:1 genome X coverage (%) 97.6 97.1 97.9 98.0 98.2 98.2 98.5
genome Y coverage (%) 97.1 96.7 97.2 98.0 98.2 97.8 98.3

4:1 genome X coverage (%) 97.6 97.1 97.9 98.1 98.2 98.2 98.5
genome Y coverage (%) 97.1 96.7 97.2 98.0 98.2 97.8 98.3

6:1 genome X coverage (%) 97.6 97.1 97.9 98.1 98.2 98.2 98.5
genome Y coverage (%) 97.1 96.7 97.2 98.0 98.2 97.8 98.3

8:1 genome X coverage (%) 97.6 97.1 97.9 98.1 98.2 98.2 98.5
genome Y coverage (%) 97.1 96.7 97.2 98.0 98.2 97.8 98.3

3:3 genome X coverage (%) 100.0 100.0 100.0 99.9 99.9 99.9 100.0

genome Y coverage (%) 100.0 100.0 100.0 100.0 100.0 100.0 100.0




Supplementary Table 11. KEGG categories for the positively selected genes detected in the genomes of our focal species compared with
those of the five temperate tree species.

KEGGID Map title Ngenes KEGGID Maptitle N genes

map03440 Homologous recombination map00565  Ether lipid metabolism

map00053  Ascorbate and aldarate metabolism map00220  Arginine biosynthesis
map00740 Riboflavin metabolism map00073  Cutin, suberine and wax biosynthesis
map00232  Caffeine metabolism
map03018 RNA degradation

map00902 Monoterpenoid biosynthesis

map00400  Phenylalanine, tyrosine and tryptophan biosynthesis
map00195  Photosynthesis

map00010  Glycolysis / Gluconeogenesis

map00920  Sulfur metabolism map00350  Tyrosine metabolism
map00071  Fatty acid degradation map00240  Pyrimidine metabolism
map00900 Terpenoid backbone biosynthesis
map03030 DNA replication

map00860 Porphyrin and chlorophyll metabolism

map00360  Phenylalanine metabolism
map03050  Proteasome

map02010  ABC transporters
map04141 Protein processing in endoplasmic reticulum map01212  Fatty acid metabolism
map03015 mRNA surveillance pathway map01210  2-Oxocarboxylic acid metabolism
map00230 Purine metabolism map00630  Glyoxylate and dicarboxylate metabolism
map03420 Nucleotide excision repair map00260  Glycine, serine and threonine metabolism
map00760 Nicotinate and nicotinamide metabolism map01230  Biosynthesis of amino acids
map00480 Glutathione metabolism map00030  Pentose phosphate pathway
map00130  Ubiquinone and other terpenoid-quinone biosynthesis map04146  Peroxisome
map00564  Glycerophospholipid metabolism map00052  Galactose metabolism
map00730 Thiamine metabolism map03008  Ribosome biogenesis in eukaryotes

map00650 Butanoate metabolism map03040  Spliceosome

—_— = = W = = = NN W e e e e = W = = NN
LS N N R e e = S T e e e N R e O T e N B e S

map00062  Fatty acid elongation map00500  Starch and sucrose metabolism




Supplementary Table 12. Genes for in vitro functional assays from the genome of
H. chinensis with substrates and expected reaction products.

Gene ID Gene name Substrate(s) Expected product(s)

evm.model.000015F.76  UDP-sugar Glucose 1- Diphosphate, (uridine
pyrophosphorylase phosphate, uridine diphosphate) UDP-
(USP) triphosphate (UTP) glucose

evm.model.000011F.38  Pyridoxine 4- NADPH, pyridoxal Pyridoxine, NADPH+

dehydrogenase (PLR1)




Supplementary Table 13. KEGG categories for the contracted gene families
detected in the genomes of our focal species compared with those of the five
temperate tree species.

KEGG ID Map title N gene families

map04626 Plant-pathogen interaction

map00903 Limonene and pinene degradation

map00909 Sesquiterpenoid and triterpenoid biosynthesis
map00730 Thiamine metabolism

map04122 Sulfur relay system

map00945 Stilbenoid, diarylheptanoid and gingerol biosynthesis
map00460 Cyanoamino acid metabolism

map00966 Glucosinolate biosynthesis

map00950 Isoquinoline alkaloid biosynthesis

map00960 Tropane, piperidine and pyridine alkaloid biosynthesis
map00360 Phenylalanine metabolism

map00350 Tyrosine metabolism

map00410 beta-Alanine metabolism

map00260 Glycine, serine and threonine metabolism

map00380 Tryptophan metabolism

map01210 2-Oxocarboxylic acid metabolism

map00940 Phenylpropanoid biosynthesis

—_ N = = NN =N NN =N e = = WD

map00040 Pentose and glucuronate interconversions




Supplementary Table 14. The significantly expanded/contracted gene families in the genomes of our focal species compared with those of
five temperate tree species. NA: not available.

Gene family ID Encoded protein KEGG pathway/GO term Functional category  Reference

30 (expanded) Disease resistance proteins GO0:0006952 Defense response Plant immunity NA

29, 39, 65, 74, 245, 246, Leucine-rich repeat receptor-like kinases map04626 Plant-pathogen interaction Plant immunity 23

257 (contracted) (LRR-RLKSs)

22, 68 (contracted) CC-NBS-LRR (NBS-LRR: nucleotide map04626 Plant-pathogen interaction Plant immunity 24
binding site-leucine rich repeat)

5 (contracted) TIR-NBS-LRR map04627 Plant-pathogen interaction Plant immunity 24




Supplementary Table 15. Expanded and contracted gene families related to plant immunity in the genomes of our focal Dipterocarpoideae
species compared with those of the five temperate tree species. Abbreviations of annotated function of gene families are shown in

Supplementary Table 14.

Family ID  H. chinensis  P. chinensis  S. robusta  D. turbinatus V. mangachapoi  B. pendula F. excelsior  F. sylvatica  O. rehderiana Q. robur  Encoded protein

Expanded gene families

30 0 13 3 256 73 0 0 0 0 0 Disease resistance
proteins

Contracted gene families

29 7 4 9 5 11 30 52 89 26 114 LRR-RLK-1

39 3 2 3 2 6 2 11 102 0 128 LRR-RLK-2

65 3 2 1 4 10 0 12 56 4 97 LRR-RLK-3

74 6 3 2 3 6 29 18 42 16 44 LRR-RLK-4

245 3 2 1 1 3 15 7 26 1 6 LRR-RLK-5

246 3 0 2 3 0 27 5 19 0 6 LRR-RLK-6

257 1 0 2 2 5 13 7 9 0 25 LRR-RLK-7

22 6 2 1 2 16 2 23 149 12 193 CC-NBS-LRR-1

68 1 2 0 2 0 11 9 54 25 73 CC-NBS-LRR-2

5 0 1 1 1 1 73 10 158 4 361 TIR-NBS-LRR-1




Supplementary Table 16. Statistics of re-sequencing data (using Illumina NovaSeq 6000 platform) for H. hainanensis and H. reticulata.

Sampling Total data The longest monoploid genome (LMG) The longest two monoploid genomes
Species Sample ]
site (Gb) Mapping rate (%)  Average depth (X) Mapping rate (%) Average depth (X)
H. hainanensis BW1 Bawangling  25.00 85.95 55.57 94.60 33.28
BW2 Bawangling  27.02 87.10 60.81 95.79 36.19
BW3 Bawangling  29.31 84.13 61.82 92.64 36.86
BW4 Bawangling  26.79 86.10 58.90 94.51 34.93
BWS5 Bawangling  26.28 76.57 49.62 84.49 29.76
BW6 Bawangling  30.58 60.06 47.29 66.16 28.23
BW7 Bawangling  24.61 73.76 45.23 81.40 27.09
BWS Bawangling  21.28 79.04 44.54 86.78 26.41
BW9 Bawangling = 24.21 84.91 54.15 93.36 32.17
BW10 Bawangling  26.34 81.40 54.34 89.87 32.50
BW11 Bawangling  25.30 71.53 47.34 78.71 28.29
BWI12 Bawangling  36.09 63.08 59.62 69.28 36.75
BW13 Bawangling  25.70 66.40 44.45 73.04 26.71
BW14 Bawangling  36.06 81.14 75.24 89.02 46.30
BW15 Bawangling = 27.22 85.75 59.35 92.82 34.70
BWI16 Bawangling  36.76 87.14 79.51 95.68 47.30
BW17 Bawangling = 27.22 84.14 58.40 94.32 37.24
BW18 Bawangling  22.85 84.25 48.11 92.70 29.09
BW19 Bawangling  29.27 84.90 64.70 93.44 38.34
BW20 Bawangling 2591 84.34 55.44 92.68 33.62
BW21 Bawangling  27.79 79.03 55.90 86.87 33.28
BW22 Bawangling  26.37 85.71 57.78 94.23 34.41

BW23 Bawangling  22.80 85.57 50.94 93.82 30.20



DZ1 Danzhou 26.71 85.31 58.42 93.65 34.68
JF1 Jianfengling  26.25 86.31 56.46 94.74 35.05
JF2 Jianfengling ~ 29.80 68.13 52.58 74.79 32.57
JF3 Jianfengling  30.61 85.05 64.52 93.64 39.72
JF4 Jiangfengling 33.99 60.47 53.32 66.40 33.02
JF5 Jianfengling  26.73 76.68 52.78 84.53 31.42
WZ1 Wuzhi 25.35 63.56 41.86 69.87 25.05
H. reticulata GS1 Ganshiling 27.19 0.81 47.95 89.81 30.36
GS2 Ganshiling 43.68 0.82 80.63 90.81 50.61
GS3 Ganshiling 38.15 0.83 66.90 91.66 41.99
GS4 Ganshiling 33.22 0.78 56.43 85.81 35.70
GS5 Ganshiling 28.25 0.73 45.49 80.72 28.79
GS6 Ganshiling 26.84 0.84 49.34 93.25 31.24
GS7 Ganshiling 35.30 0.83 62.42 92.14 39.39
GS8 Ganshiling 30.05 0.85 55.68 93.40 35.13
GS9 Ganshiling 31.42 0.83 55.94 91.27 35.35
GS10 Ganshiling 30.09 0.84 54.71 92.39 34.49
GS11 Ganshiling 28.64 0.84 51.09 92.55 32.40
GS12 Ganshiling 26.96 0.84 49.77 92.68 31.49
GS13 Ganshiling 29.85 0.82 53.06 90.98 33.52
GS14 Ganshiling 27.72 0.80 48.44 87.96 30.94
GS15 Ganshiling 29.33 0.80 50.09 88.73 31.54
GS16 Ganshiling 30.27 0.84 55.23 92.84 35.05
GS17 Ganshiling 26.92 0.80 46.91 88.56 29.79
GS18 Ganshiling 31.38 0.83 55.45 91.93 35.12
GS19 Ganshiling 26.47 0.82 47.31 90.96 30.05
GS20 Ganshiling 28.18 0.73 44.93 81.05 28.72



GS21
GS22
GS23
GS24
GS25
GS26
GS27
GS28
GS29
GS30
GS31
GS32

Ganshiling
Ganshiling
Ganshiling
Ganshiling
Ganshiling
Ganshiling
Ganshiling
Ganshiling
Ganshiling
Ganshiling
Ganshiling
Ganshiling

44.62
36.48
25.22
26.04
27.35
25.55
26.06
28.91
29.15
25.65
26.03
27.82

0.82
0.76
0.79
0.81
0.78
0.77
0.66
0.84
0.80
0.84
0.80
0.69

77.39
58.45
44.50
45.80
44.52
44.09
37.87
52.65
50.70
46.43
45.47
42.22

90.66
84.21
87.57
89.36
85.90
85.57
73.10
92.91
88.88
92.56
88.65
76.14

48.58
36.91
28.32
29.20
28.50
28.07
24.34
33.36
32.23
29.45
28.84
26.95




Supplementary Table 17. Categories of SNPs based on genome annotation. Upstream:
SNP located within the 1Kb upstream region of a gene. Exonic: SNP located in an exon.

Synonymous: SNP that did not caused change of encoded amino acid. Stop gain: SNP that
caused encoded amino acid to become a stop codon. Stop loss: SNP that caused loss of a stop
codon. Start loss: SNP that caused loss of a start codon. Non-synonymous: SNP that caused

change of encoded amino acid. Intronic: SNP located in an intron. Splicing: SNP located in an

alternative splicing site. Downstream: SNP located within the 1Kb downstream region of a

gene. Upstream/Downstream: SNP that located within the 1Kb upstream region of a gene, at

the same time, located within the 1Kb downstream region of another gene. Intergenic: SNP

located in an intergenic region. Total: total number of SNPs.

Category

Number of SNPs in

H. hainanensis

Number of SNPs in

H. reticulata

The longest monoploid genome

Upstream 207,657 299,880
Exonic Stop gain 1,672 2,346
Exonic Stop loss 351 361
Exonic Start loss 272 332
Exonic Non-synonymous 109,666 168,449
Intronic 362,658 563,231
Splicing 838 1,372
Downstream 186,002 274,106
Upstream/Downstream 22,165 27,259
Intergenic 1,942,417 2,995,481
Total 2,922,653 4,477,756
The longest two monoploid genomes

Upstream 102,324 179,170
Exonic Stop gain 959 1,601
Exonic Stop loss 198 235
Exonic Synonymous 48,434 89,220
Exonic Non-synonymous 60,174 107,962
Intronic 214,885 369,200
Splicing 518 944
Downstream 92,121 166,974
upstream/downstream 15,342 17,970
Intergenic 1,006,070 2,076,211
Total 1,582,562 3,028,610




Supplementary Table 18. Estimation of mutation rate for the genomes of H. hainanensis and H. reticulata.

H. hainanensis vs. H. hainanensis vs. H. reticulata vs.

H. reticulata H. chinensis H. chinensis

All fourfold degenerate sites
Diverged fourfold degenerate sites

Mutation rate (/site/generation)

562034
21841

920297 710925
33788 17475
1.06 x 108 (generation time setting as 15 years)

1.41 x 108 (generation time setting as 20 years)

2.11 x 10 (generation time setting as 30 years)




Supplementary Table 19. Results of KEGG enrichment analysis for the 647 (in H. hainanensis) and 581 genes (in H. reticulata) with
derived deleterious mutations (DDMs) and for the 407 (in H. hainanensis) and 300 genes (in H. reticulata) with derived major-effect
mutations (DMEMs). Fisher's Chi-Square test was used to identify pathways with significant enrichment results. We only present the pathways
with significant results in KEGG enrichment analysis.

Genes with DDMs Genes with DMEMs

KEGG pathway Description Gene P value KEGG pathway Description Gene P value

number number

H. hainanensis

map00592 alpha-Linolenic acid metabolism 8 0.0035 map04145 Phagosome 6 0.0297

map00944 Flavone and flavonol biosynthesis 3 0.0097 map03410 Base excision repair 4 0.0397

map00020 Citrate cycle (TCA cycle) 6 0.0322 map00730 Thiamine metabolism 2 0.0484

map00591 Linoleic acid metabolism 3 0.0365

map00051 Fructose and mannose metabolism 9 0.0457

map00564 Glycerophospholipid metabolism 12 0.0484

H. reticulata

map01502 Vancomycin resistance 2 0.0015 map00944 Flavone and flavonol 2 0.0078
biosynthesis

map00052 Galactose metabolism 10 0.0047 map03008 Ribosome biogenesis in 6 0.0203
eukaryotes

map00970 Aminoacyl-tRNA biosynthesis 10 0.0063 map01502 Vancomycin resistance 1 0.0335

map01210 2-Oxocarboxylic acid metabolism 7 0.0196 map00052 Galactose metabolism 5 0.0419

map00053 Ascorbate and aldarate metabolism 5 0.0242

map00565 Ether lipid metabolism 4 0.0350




Supplementary Table 20. Results of KEGG enrichment analysis for the 195 (in H. hainanensis) and 195 genes (in H. reticulata) with the
DDMs that were homozygous in at least one sampled tree and for the 175 (in H. hainanensis) and 150 genes (in H. reticulata) with
DMEMs that were homozygous in at least one sampled tree. Fisher's Chi-Square test was used to identify pathways with significant
enrichment results. We only present the pathways with significant results in KEGG enrichment analysis.

Genes with homozygous DDMs Genes with homozygous DMEMs
KEGG Description Gene P value KEGG Description Gene P value
pathway number pathway number

H. hainanensis

map00500 Starch and sucrose metabolism 11 0.0044 map00950 Isoquinoline alkaloid biosynthesis 2 0.0307
map00591 Linoleic acid metabolism 2 0.0181 map00960 Tropane, piperidine and pyridine 2 0.0370
alkaloid biosynthesis
map00592 alpha-Linolenic acid 3 0.0332 map00260  Glycine, serine and threonine 3 0.0395
metabolism metabolism

map00940 Phenylpropanoid biosynthesis 5 0.0374 map00565 Ether lipid metabolism 2 0.0464
map00562  Inositol phosphate metabolism 3 0.0476

H. reticulata

map00052 Galactose metabolism 6 0.0012 map00944 Flavone and flavonol biosynthesis 2 0.0019

map00500 Starch and sucrose metabolism 10 0.0044 map00230  Purine metabolism 5 0.0228

map01502 Vancomycin resistance 1 0.0210 map00232  Caffeine metabolism 1 0.0375

map00942 Anthocyanin biosynthesis 1 0.0484

map00460 Cyanoamino acid metabolism 3 0.0486




Supplementary Table 21. Sampled tissues and types and data size of transcriptome
sequencing for the prediction of gene models.

Species Sampled tissue Sequencing type Sequencing
data (Gb)
H. hainanensis Roots, stems, leaves from seedlings; Pacbio Iso-seq 46.26

leaves, flowers of 3 different

development stages and fruits of 5

different development stages from

mature trees

Flowers of 3 different development [llumina RNA-seq  63.19
stages and fruits of 4 different

development stages

H. reticulata Roots, stems, leaves from seedlings Pacbio Iso-seq 34.54
H. chinensis Leaves from one mature individual [llumina RNA-seq 6.80

P. chinensis Stems and leaves from one sapling Illumina RNA-seq 20.76
S. robusta Stems and leaves from one mature [llumina RNA-seq 42.73

individual; stems and Leaves from

several seedlings
D. turbinatus Leaves from one sapling [llumina RNA-seq  10.62
V. mangachapoi  Stems and leaves from one mature [llumina RNA-seq 21.47

individual
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