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S.1 Sample preparation, sequencing andssembly

S.1.1 Sample preparation

Leaveod ead@lt ea e dbrvoagye a)g satbroius 2 m hi gh) wer ¢
from the Orhangazi rleega wens owWwe rBaircsaal Ice atyed Ta
were clonall Al propagatsady permits were obt
st udihes DNA was i sol at eAB urseitrhg dt haes mdcedicfrii eock

et.(2I10@2)

S.1.2 Library construction and genome sequencing

Pai-eed (PE) | ibraries with insert sizes of
and 20 kbp were constructed, following a s°-
Di ego, CA, USA)eads!| f-ammls-8 loae lgeetntdp deiisrbr ar i
were subjected for high coverage sequencin

resul ti ngDNA sgeegnuoemmicci n gl idlant ar Sep.m( Rd | € 3

S.1.3 Sequerting data filtering

Prior to the assembly stage, l ow quality r
meeting any of the following criteria: (1)
sizes (250, 500 and 804N sbepr)t osri z>5s%b ()i2N 0 5b, a sle
(i i)uladwty data for >60% of bases for shor
insert sizes; (iii1) >10 bp of adapter sequ
ends of r eadssi zoef; sahnodr t( vi)n siedretng i cAaflt esre qtule a
sequenced data totaled up to 220XTallveer age

S1, M1 gasa)y.



S.1.4. Error correction
SOAPec v2.01 chstpm/ psogp agnevres niiacsse doeg ayd ¢ n

tri mming and base correction e&fi z219. b9 aGb e

S.1.5 Genone size estimation ofoleaster

S.1.5.1 Flow cytometry

FIl ow cytometry analyses were-Syasamfexr ik bas
Japan) to estimate t h@l)gse ndenec rsiilzed ol e lod ve.a
DNA(Ci cer aacvGekiceldmwas augped mary 2ZCDNAr nal st
content Br 1 eb bpyipegc)e. o f ol eastteamddredafl| eaanfd w
pl aced in a petri di sh with 0. 5lnaldei saonldat i
transferred into a tube. (RI)otddNasef wr Rl 0
added and t hseu scpreundsei onnu cw aesasnh i nl ytleor e wm & ghir.o u g h
were stained with Pl usiThhe oQy Staatiemchkit iAdss od
nucl ei were measured with a CyFlowu6kr3 CD
Filtered suspension was transferred into &
minudamwmpl es were simultaneous| yismead snwerded i
samples were excited at-i o488l ansnerwi tShi gsnals
fluorescent area from nucl ei wceonet ecnotl |weacst e
based on anal ys &dpeoak 1nde &m0 Ov anluuwcelsei wer e U S ¢
cal cul ation of ®&pHiosudgr &OMNAo a-Ddédh&gbinYenhbuc
was obtained wusing CypSetaaki nofPIc hAibcskopd eua ewaPs k

channel 132 (740 Mbp forol2e&€agwatsh@dpdé&, 1C DN.


http://soap.genomics.org.cn/

S.1.5.2 Size estimation byk-mer analyses

Genome size was estimated using total | engt
depth. The | atter was determiné&meby(e€eognti
limer ) present ainpd s¢quegceheecedalsdtcah dtme i tohe ¢
size thN Fofmul aKwasl1lhapplNGest tweer et.ot al num
sequeaddhe average | engtHKki knfers d geuegntche r(elard
Gdenotes gerbdrme oivee adnd dephknne re sdiisnartiebdu tfir
Addi tikmeal Ihyi, st ogr amguehcédapgdhoad was comput
program @3t omf Bsbwi re ( MoSuA)t aa sn fVd lelwg wsC:A, | ¢
coumt o/ OLEkv mMD-tkilmimeg OLEKvV MB_ k41279Medr6. 7t 2i 9nbe

t 826 /dev/fd/ 0O 1>0OLEkvmD_k17mer.|l og 2>O0OLE
merg9ge® OLEkvmD_kl7mer.jf OLEkvmD_k17mer _* 1
2>>0LBkwi 7mer . error ,c-f ® |QUEEKkWwNMDdkmh@ mer . du
OLEkvmD_k17mer . jf 1>>0OLEkvmD_k17mer. |l og
jellyfish -0 stalssEkvmD_kl17mer. stats OL Ek
2>>0LEkvmD_kl7mer. etr &r2, OLe&lklvynfDi_&KH 7hiest pf
/I g' >OLEKkvmD_k1kmer . lcioutnda. wlacst m@ b c®9 0 ,t4h2e5 ,
genome size was eskmeatedm/( Beal mée (Btilz)e t=0

(Ta®l)e

S.1.5.3 Heterozygosity-rate estimation
Theaim p et ahke fmee fr di stribution was around 4
heterozygosis peak near 21X depth. Therefo

bymer distribution of ®6¢€t.erTohzey gloiugh |sye ghuestne



nature of cul t Owaltreods aclaiFvae ggpegn ssmd u(at i on wa

as showing a het2éfdpzygosi s peak near

S.1.6 Genome assembly

Al | sequence reads wer es oafstsifedihelr odl uwii iy & O/
reference sequence of ol easter gevmae me . A
assembled into contigs andibsaceafdf oal sdsse, mbu seirn
SOAPdenovo with the following four steps:
i) Building contigs and scaffol ds

Al | reads f-siomeshiobtaiineerwere use#d to cons:c

mer paikKkakw®t edhen, the graph complexity was
and connections with | ow coverage, merging
kkmer padwvalwiast g ner ate the contig file. Al
onto the conti g sequenRecneds .r eAneotuinatn sohfi psh abree
pair of contigs and r at e -emfdsc ovesies tceanltc ud mc
construct -byesd fefpg !l dfsr ogrs esaheo rgirad & nestdieon $leo n g

pai-eeds .

ii) Filling gaps

Gaps between contigs were closed by KRSKG
devel oped by BGI ) and GapCl oser,
<http:// soap.genomi cSOARPdecmV @.b oTih el hft omigwe rf «
t ool bkareeerd acnm | yses. GapCloser makes wuse of
gaps, by aligningnaodtheadenidsest of spaf freldds.

foll ows: GapCl/oG.eerur oplae.al. B.cadrSEmaeal/l i b



O. europaeaits vcaAaf.SeSqc.caFG ol ds from reference a

genetical |l ySHhlppteaelr v aal twmer e identified.

ii1) Removing redundancy

Rablf7) s of t watrpet p< genomi cs. org. en/wmwshb /uPsleudt etl ¢
remove redundant seqthearskwsr. rmhddele,l i vwelsi oom P
tablkeneof frequencies to detlefimyfiehredbéhwant

used to gener atme napeddadbrhest evri tKh F ekdmbp from

and 800 bp Ilibraries, using the previousl
esti makkmean amyal yses, abovmér @AC¢ ¢eferrergeubetnaciyni n
tabl e, redundancy Rwadu nrdeammocvye dR e muosvienrg mnohdeu |

sof twar e.

I Reconstructing scaffol ds

SSPACE s@fwawsarwesed to construct -acahéol ds.
scaffol asrsemb| pde contriegasd, duastiang Ipaicraend use
rel atpsnbbt ween contigs and reads to exten

of reads to conS3)r.uct scaffolds (Tabl e

S.1.7 Analyses of thegenome assembly

S.1.7.1 GC-content distribution

GC content of oS exmasmem ) iamvdiscstem b mal &t ed usi
250 olvprl apping sliding wiomdews. pdaikd walse a
36. 8%, being similar to that of-skbeslkder ( 34

with hiagmt &Ct ( 4T2% | ted iL&3H%)d


ftp://ftp.genomics.org.cn/pub/Plutellaxylostella/

S.1.7.2 Analyses of sequencing depth andjenome GCdepth

Genome sequdeenpctihngdirsetardi berd i oy alisgrishg mhal | u
onto the assembled sequence of ol easter. Ma
<http://soap.genomies. wi ghc@OR2smagamlait ghes. hi
average dept hovweirtlha p0a nlgb shnom™i ng wi ndows Ww:¢
di stribution was different [feromegxpgated g
with higmt &€t . No obvious difference was fo
bl ock$)(.Fig.total of 417 assembled sequence
whose GC content ranged fporoanme du% atna 50u%,l evwoe
(nr/ nt) database (20140407) from National

( NCBIhy t gg: / / www. nc,bi umé gngBLASDo2. 2. 21 to c

put ati vesegpuemicetssefrr osnpeaci es. No obvious ¢
bacteria or fungi was found. The best hits
(r DNA) encoding ribosomal ribonucleic acid
frdm euvram@laeaurnvapyetaesApart from that, no
wer e i denti fied, and al |l Sl)i gnDnesnttrsi bwe i ®

Oeuropaepnl vesguesace dept h Sowa sHerheo,wnf iilnt eFri eyt
wer e aligned osequemnite Qs s @Mmddeng voRsi ng

<http:// soap. genomi cs .Tohregn.,c nt/lse0 apealrcea®wtoa die |
di fferent depth frequency in genome was ca
20X were |l ess than 6%. Average depth was a

100X to 160X depth may be caused bS)high | e


http://soap.genomics.org.cn/soapaligner.html
http://www.ncbi.nlm.nih.gov/

S.1.73. Assembly evaluation

Transcriptomes from differentseesSskei. 0hea
fur)tdempri sing 21wer7eldmapBaein@idl o gaime nt
Search Tool (BLA3TZ2fRRdarmtNGBIle wir@dg@defrasul t

A total of 91.49% of the uni geiileasbSbagoul d be

S.1.8 Geneticlinkage-map construction andassemblyanchoring
Genetielinkage maps were constructed using the genotypirgequencing (GBS)

approach, to develognintegrated genome map for anchoring the assenkbly $6).

S.1.8.1 Genotyping-by-sequencing

DAr T¢1eD6BS approach was tnsued dted piodl g mioirfpyni si
( SNP) . I n short, DNA samples of each F1 in
Pd-Msle restriction enzymes-camgathbhel adaped]
i ncrease tPHaMsikeummbagmeht s, PCR armmpeldi faifctaetri o
Raman.(t0@) I n short, the following profil
for 1 min (denaturing); 29 thcfesthes UeEemp
2.4 UC/sec to 58 UC), 58 UC for 30 sec (ani
72 UC for 45 sec (polymerization)]; and on
Samples were then soaked a&tonk0 fWUO murtaich msa
were pooled aeBdt |l p@dedtemt St ation) from 11
using bridge PCR (bPCR). Sequencing of all/l
a single | ane of a Hi Seq 20@0 |Ifamem gtemer a4
sequences that were analyzed wusing propri

primary pipeline, FASTQ fil eqauawdrtey fsierqsute npci



Morset ri ngent selection, such ado$hhreddepas
region versus Trest of sequence. This way,
assignments of sequences-spdloi ts psetcd @f.i cA psparnopx
2,000,000 sequences per barcode/ sampl e wer
Finally, identical sequences were coll apsec
the secondary ©pipeline for DAr T P/ LO6s pro
mar kers (PAM) calling algorithms (DArTsoft

t hhenal ytical pipeline.

S.1.82. Linkage-map construction

GBS data were anamgppdngsahgoreghmsefodoi nl
from Kyazma (Wageningen, midet temlsamds) itom. er
for marker placement were deter mmaed for e
usi ng bK@sammapping functi-oimddsmi hL @bm 3 ogmE
threshold of bfr@ctrecomhreabhbbd of 0. 35, r
threshold of 3.0 and tri(pbPwats tuhsreeds hfoolrd gorfa p
presentation| afetlerokgsgeumapserenni al trees,
used to map Fl -wapubpsaestdmaspissd het ntatoegy. | r
mar ker data anal yzdd vwei tlh ntkhaigse sntarpa tweeg ye acnodn
for each parent (M&maeeitk carnd nlksalgue crud ps vae I1se¢
devel op the integrated genome94dmagi Vviodualng h
fromraesod | i napepul(@@Pi)ancr os 8l tiMetnaereadnid

cul tUsvlaurFor ¢ hgomarloesomeeudomol ecul e construc
established from two ProgievwiMemakakh( F)L prog

Ani nt egrated map includin@31,b3a0s7e dnaornk etrhse wda

10



heterozy@#lups Wlicech were as the benchmarKks

mar ker from(TdibSer ent map

S.1.8.3. Anchoring of genome assemblynto genetic map
Several geneti c mapm@snp | bf drdaegdineonnt elietnhgetrh GBoS yo
(AFLP) markers, were integrated in order t
sequences. Genetic markers wer eWmaebed ont
Al igner (BWA) software nibRlvulten fderf aaH itg mppme mat
Afterwards, anchoring of assembled scaffo
applying ALLMAPAI Isob maegeldy mar kers from e
were provided as idnepfuatultto sPeLtLtMAWPgSs .wiA ht ot al
were assigned to |Ilinkage groups; 516 of th
a single scaffold). On the other hand, 41, .
be reliably plaaad werbkihkhkagecgtieigps|)kad a
and SB)i.g.

Il n summary 573 Mbp (~51%) of the current
maps, based on the unique alignment of 3,

groups, represent®.nge cmapymbobesgantesmsa.n t he

S.2 Genome annotation

S.2.1 Repetitive element annotation

Bot h h oebneosl eodyeya mdpyoa oaches were used to find
(TE) or transposons, i n t he ol easte
<http://www.repeatmasker.org/RepeatModeler.html s e s atbwoi miefpiea t

prediction progr ams (RECON and-eRememat Scou

11


http://www.repeatmasker.org/RepeatModeler.html

boundaries and famil y rPdlLdEtRBaonnds hR eppse aat nSocnogu t
usually wod& mewpwdemhr a0y construction of sn
Mbp) , whil e Repeat Modeler is morelMmppropr.i
identi-feegt Hf ULTR, being used witdbh Repeat Mo
repeat | i brary. Tandem repeatTandeme RepanradIse
Fin@EITE pr ot di nsweaoned c o(Mmdb lneendh bI69T h e
homolbeagsyed approach invo-used dpphpaBgSs comm
repesiegueaeces, al ongucwist hRepreag Pams ei n Mas
Repeat NeajsTkhei ghl y r epeotfi te wlet invaattuerde ol i ve g
reported4élls eAciceorteddlCe.n e utrovpa &@ar ga assembl y
of the olive genofde ICoansrepOat ewlicovimna & the

Leccaisnsore,mB Ryt ype TEsoameeapbdat ndBeément s

S.2.2 RNA sequencingand assembly of transcriptome data

A total of eight samples were collected frc
i n the central region of Kemalpasa coll ect
pedicel and fruit ti ssues in July (2014)

sguencing for -salgl lolberaasrtieers RWA e p-sgefor med
protocols. Two assenibel yamvpe miolay herfse aviee &@n UR K
andeference based usi Ggneekpressionadymamicalvere d genoc
analyzed for deelopment, differentialyexpressed genes, expression patterns of
positively-selected genes and lineagygecific genes P einrde danensli sgrand
speci f-seq RINAbrari es were prepaZbhdngrem ahe:
(20L21Band were setehaendedmona Hi Seq 2000 sy

obt ai nedprwecrees sperde by removing adapter sequce

12



and -qgquoant i ty Alelqueerads. were t hendeusneodvof or
assembl vy, usi ngeddheadsisem@yyaphomgt a-ms wer e
seqTypmi mfgcontig-mengghgedddWBpg _pai 50di st ance
path_reinforcemenmi_rnilmamceov8530.anThi s gen
sequences of tranlsenmgtph sogned tfeor bai dgmif uan
as i dentifying uniguel ipoeditoman od rsaap tt .r nAav
data (eight |l ibraries) were aihgoendstometshe

and unanchored sequendc2epw) thhsided adl EADaAr aaofe

activafetdteqgcng. Resul t ivnegr s icoonmsp r eosfs e ds e gbui
alignment/ map (SAM) for mat (BAM) files wit
br owsxetrensi bl e data (BED) for mat. Next, C 0

2pPwas used to calculate thseegvall gpmbéet sve
gendrealt ur e for mat ( GFF) fi.leAcousbomi nPPger
<https:// www. perl .org> script -wadek hewi bk ec
di fferentcrsttreirmgenclyhe obtaised w@mgppnsesg &
genome was between 81% and 85 %, depending

gene model s being supportdd, apx32 r@m8rcri pt d

no filtering(dabtenB&)nwar enousredtri ngent cr
(at |l east 10 reads and >75% of gene model

were found for a single | ibrary asnedg 31, 19¢&
l i braries were combined. Genreadspargilobasesi on | ¢

transcriptome, p e(RPKN&) dcdoidiogto Murapapi etdl. (20@8a d s O
(27). Comparative genexpression levels in RNAeq tissues with falsgiscovery rate
(FDR) OO0.001 and f ol dFicgh aaadddional Qatavile see eval u.

section S.§. To further analyze differentialgxpressed genes, Gene Ontology (GO)

13



<http://geneontology.organalyseq28) were performed. Lists of such genes across

eight different RNAseq libraries were subjected to GO enrichment, by mapping all

listed genes to GO database. Thealculating gene numbers for every term with
hypergeometric test, significantBnriched GO terms were identified, bdasen GO

TermFinder <http://go.princeton.edu/cgiin/GOTermFinde¥. After tha, the

following three ontologies were identified: molecular function, cellular component and

biological processadditional data file, see section & t ot a l of 8,469, 15
and 10,215 genes were regultatsssdeisn tTespect
(additional data file, see section 5.6 -eGIOr i c hme n't anal yses were
di f f ereexnptrieasilsleygd genes in ripe fruit t i SsueEe
matur e) , compgamuwed tossonespeodbt ecmenadt ume)d.u
Differences wer eprmocasudiyng efl radietd ttios soud, i no
il soprenoid metabol i sm, l' it pid metabolism an
further confir msmdtheb oliilt ea nldi sspegcrotnidieas iysia & o d
f r wdditiondl data file, see secton.6 On t he ot her hand, cat al
transdcetriasiet y genes in pedicel tissue were
stem ti-espereegehnen GO terwstWwWeresmosatslkey st eln
we l | as hor monacied i i o aymtomesiFatamnwyd transp
identified | prxptremsti ons patgenas, which we

b i o s y nadditienal dada file, see section 5.6

S.2.3 Gene annotation
Ho mo I-boagsye dl eammbechods, assewgeldataas, RNA e used
genetshCi neunvapprkeagehomse. (BwBANuUused to conso

resuPlrtostseeignuendé@desabiodopsi s t hal i a(nsae,s,a&,\e$ amur

14


http://geneontology.org/
http://go.princeton.edu/cgi-bin/GOTermFinder

Solanum (phbe advod ma n(dcionmnfoenr agr ape Vvine) were
TBLASaMNgeBlL ABBPagainst the matchin@)lprotein
for accurate spliced @&e i ggoesmpernetdsi.c tNeoxnt , meweh
Gl i mmer(HMMttps:// ccb.jhu. eamdsadu@®Baa esgl i m
predicicopi mtgeigrenes, usi Mg pPparaapaitearess ttrri asi n

A. th8lian®.i ctuumbaenMo s v nfha HSeg a

S.2.4 Non-coding RNA annotation

The assembl ed walseasktardypdoanmgE@nethRANA) . Thus,
t RNA genes wer e pr-@EHi veed Bdwi tIRNBeskanyot e
param@&hethe other haeduenREAr Réldapd ptl elma s e s
were alignk@ eag aeivradyd eeageihioime BuaBmlto
identify putative r RNA. Ot her noncoding RN
nuciRNaAr ( snRNA) , wer e i denti fie@pbging I N
searching RNAIi nsamitllydd3 p( Rédaabh ase .rlel ease

<ftp://ftp.sanger . .a(CTahdk¥ pub/ dat abases/ Rfam

S.2.4.1 miRNA identification

Raw sequences from six small RNBYye RBA) | ik
used for mi RNA identification. s@®NAlI rewnds
ones and removing adapters. A restrictive
positives: only sequences presentweirne at | e
kept and combined together f @Bwasbesgdenhd
performnaRMNMAesa (including-micRkRNA,gordenhngf f yci

mi RNA and their targets), as well as GO/ Ky

15


ftp://ftp.sanger.ac.uk/pub/databases/Rfam

(KEG&Y<http:// www. pgehome apphbkatg gon todf. mi RNA
Briefly, ot her smal | RNA, i ncluding r RNA,

could be f uRflaym nlafp.pdeidf ftea ent i at-cco ncsoenrsveerdv e d
reads, remaining reads were aligned agai nst
21@3Pby Water modul e of European Mol ecul ar
( EMBOSaSc)k dpgJeA conserved read is defined to
mi smatches wi t h known mi RNA sequences; ot
conser (el Aepdtative mi RNA star [ mi RNA*; al

corresponding to the other (anti swbpnse) 36t r ;

OH end -macsl ¢aotoi de (nt) overhang is consi del
be taken into akoownt mt RAA d eenxniosite hwiwahy st hce
mi RNA* i n smallilbrsaedqeesncibagch of Si X S RNA
generated ~15 million reads on-savyerages r e

(Tab314A tot al ofr edundla%tnsmrequences had mor

accounting for 57.87% in total. of t hese
snRNAatwaaraag i os of ~ 0. 94%, t 2t,a&%rsgpedd 0 vl
amongst the six | ibrariaems,aveii@lgest wifBNAtata

reads and 0.21% 6If)l.unMagetecatgaelddsf (T&dD.14L0% ( C
could be completely mapped back to ol easter
reads on average.

Most reads in the six Ilibraries had a I
abundant ones were ofl Inetn g tFu r2t4h edbtms efeg | Inouw
di stributions in 18 to 26 nt reads were f
A/ GC/ U content of readd hiei-Rshuilten@dith) olfi Rr2ar

hi gher tmaadthhtedrosfei vhe/.GQAJilk ecwoi nsteeent of r eads
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http://www.genome.jp/kegg

21 nthNeo ne nibeecarf 1 (NL1) wer a ohthhgehre rf itvhea nl itbhro

(Fi 8).We have previously-tfeaeandcdi RNAt pmatfteaereno

wi UBY That was confirmed in the present wo
with | ength of 20 and 21 nt. On the other
smal | RNA i ns,t hpparstiixcdlidrrlay ifeor 20 and 21
end nucleotide of small RNA in this work al

A total of-mMlt RNAcodmasmeldved were-oildertifie
tree |libraries, includiRMldg 6mi Rl RE,6 8mi Rl R7L,7 2r
and mi R399. I n generalLeatobhsédvdad meRNASI M

ver sus NL2 showe(&i $). OntHeather mnap rRels5s6i,o nmi R15 7,
mi R16 4, mi R16 6, mi R167, mi R16 8, mt+ R172 an
expression mi FReNeAr sfos @milaircehsd. t est detected
consemivVRNdA f ami | i eex pdriefsfseerdd retdisadbligwad iexe (

O0..01Gompared with other species from both
ol easatserr el ati velmni FPNA afda nciolniseesr,veidncl udi ng
mi R158, mi R159, (RiiBl0)0.taon B I MioR1 @D itvenseryv
tree mi RNAr prwewuwe identified from 203 cont

Only 24 mi RNA had their mi RNA*, with 18 (6¢

t he | arTgheesntigtomesf. conserved precursors var.i
star was rexquwitr ead tleeacsd i n one sequencing
were identified in oleaster from the six |

one member, -MXc|-M& RndMp9 RiMRL R, -Nhi5R -NRIilR

mi -R2 4, -NRi5R -NBi5R -NmB R -Nvb 7R -NBiOR a nM9 9ni R
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S.2.4.2 miRNA -target transcript analyses

In this study, only novel mi R&AI ahdi hhatrl e
one sequencing | ihbtary./ ppaRNgTar gl €. or g/
was used nti RNAd ¢ mtrigfey s with default par amet
were subjected to GOpathwmaygyl eassi Ehmaenht owas
foll owi ng KE&GG ammepd aitre 0O annot astqiucanr.e dPe ar
t est was used to differentiate mi RNA expr
Considering highly conserved mi RNA and t hei
uni que reads) a&mceée LB3TdnawelpremMestwmi RNA t art
resulting i #az29e84damirBNAncl-ganegy i7n 8t4dt alln.
these targets, 277 mi RNA familiresttaagegeeteed

by 108 nowveAccorRINAnNg to mi RNA major functio

were categorized I nto si X functi on group:
devel opment , hor mone, metabol i sm, signal t
S1?. 't turned, 93u7t atnhdat6 340, 6rOiI6GRNAL t argets w
transcription factor, stress response and n

and their 4,413 targets were d88eHJool pgdcal
proeesand 898 cmobPastuthar K&®GG pat hway analy

1,101 -maRYAwermpaiersri ched in 175 pathways

S.2.5 Functional annotation

GenAfeunction information, protein motifs anc
wi t h publ i c dat abases,protienicnl udi(rBgvi s sPw
<http:// www. expgegueanlt/es ddradcdtabase a@¥yd i1its su

KEGG.Nt e4 Parnad (O Target | ocations of homol og
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http://plantgrn.noble.org/psRNATarget/
http://www.expasy.ch/sprot

by aligning prAat e€¢ihn®l d eap@le cauanbaendo swimni f er a
t & h@. eurvoapyd a/ g€ hoime , using TBLABA&INuevi th

paramet eP(TabIl BGhevtedr e di vi ded i ntfoamiwoy cl as

clustering: i) one is cluster, which i1s re
identity (1 D). I n a single cluster, there
(>70%) ; ii) Theéevboher wbhehi Bssrapresented
uni genes were aligned to proteiPmodatpabaee 9,
KEGG pat hway and Clusters of Ortho

<https: / / wwnr. nicb>i ghoyv /tOCBA ST aakdgBment with
Eval ue® < searching protein databases using
(BLASTX) . The best aligning results were
uni genes. A pri ePsiotty, oKKEH&EG aonfd ndQG Sweas cons
any contradictory resulOn baewemdrhedi fhfaemrde nt
progrhatmi p</ / www. ch. embnet >orwdesdotitsovampe /eEHS TS
coding sequences (CDS) and orientation of ¢
dat abase. Functional annotations of uni ge
BLAGO so@dfhival eowed by GO functional <cl assi
s of t ¢ar(aelditional data file, see section S.d)h at al vowevd tthe

di stribution df eganeapgfgematsitarhse imacro | evel
functionally comparveittampr atnat iAogpnest hasfbE i & n a
indi,Bumtub¥rosumi fer a, PoOopap Riesu htursi chercair pa
(pea@rhyza (sraijtEiewaal ypt usf | groapdiMsgmm) us gutt a
(monklkegwe@d) yci nlesomdpx downl| o&@thgdo@Bmm9
<https:/ / phytozome. pbgmndtdroiec gloafipa dgebwat t ht

t ak en <Httpsdganomevolution.org/CoGe/OrganismView.pl?oid=3622&hd
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http://www.ncbi.nlm.nih.gov/COG
http://www.ch.embnet.org/software/ESTScan.html
https://phytozome.jgi.doe.gov/pz/portal.html
https://genomevolution.org/CoGe/OrganismView.pl?oid=36222

Fraxinus e(xacsehl si o @ ®e)was daavend o from

<https://www. ncbi.nlm. nih.goviThereme/GQd er m:
ont ol ogi es (cellul ar component , bi ol ogi cal
anal ylzeewelat5 using Gypsy Dhi@pAdde gmefse weir @
mapped to t@naast abbxaikeEgGQGl ef a.Bletn ep @md md togrys ( C
anal ysi g nrdshelcesdf ul annotation of 72.42%
enzyeé€tmecodi ng mappings from 141 KEGG pat hway
represented mol e2lu,l870 fguenncetsi ower ean@nnot at e
procsesisre the ol e&sheti gralombampeadr iannmtaft i G
among ol easter and eight other sequenced gc¢

the most rGpresmRkntedcihmcar pa

S.3. Evolutionary analyses

S.3.1 Ortholog gene clusters
Geseofsefjence®. spacvmaye¢ &§ Astthrailsi,gmandEs,
Gmax,saQi.vaj cRocar pa, S. i ndi cM.m, g U5t. t atuudse,r
Fexceamnsd.org)i bwbear e used for gen&emamiflmi ti est
of orthologous genes were de(@gwintimede fwa ulht
segsi mxcept for the inflatiormrftdaomed whi ch
the resubvterafiBharAnSadarlalt yefi t he proteehesegdenc
pl ant species owietaB.ttere @y wle a,¢ s rsicakdtduedy )

as hiePh speci ed 3G8Brsatléaii ML ASWE0 traunE-wi t h an
value dutrt®drdwiofbmber of report ®@dPaloitggriment s
clusteméenpgredi dt ed tdlleloveh ege mepxe cwWietsh2i00&8s ul t e

mu lstpieci es gene families 000! ispeevwkefi wi glnea
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famiThesnumber of gene families is |l argely
ang8, 986 agleama®@stewere notgermsei gamd!| t oamdhyr e

uncl uGFi€lgle,d Fladm=n&l 4)b.

S.3.2 Phylogenetic analysse

A phyl ogenetic tree was <constructed for e
concat enataebdn nseengtu eonfece@ B3y Sleanrgeasd by 1dl east er
ot hpelrant ®Opseactiievdah § | A.atnrai,c hB.c mapagrB®.di s,

Stuber owiumi fiéfr dai, ceSmg e IFsgiua rt,a tMigsi Dalvhadl tU.p | e

alignments of protein sequé¢nétes washcaimnige
copy gene family, further converting protei
Per | S CEFLli psti.t elshawseer e extracted fromoeach f

supergene for every sPrwasrsusaddt dMr Bagsesr
phyl ogeneti ct ht@Td&e ghbh mmmatdieoonoalr (i gcodme | t he
resul ting phlydiolpeEavetrige 8t rbéed Birigd mc e men't I s
i nconsi sttleaan swiBs@l phyl o@G&nywh i eddaliaceae

(S.indicunm) divergedfirst, followed bythe divergence of Lentibulariaceds. (@ibba

and PhrymaceadA, guttatu3 (56,57).Ahi gh s u b s t itgu tb{hdgmight at e

be the reason for thpotentially erroneouglacements e e Saoll d ;a.( 2 O @&tP) a |

and Hd 20tG®3 |

S.3.3 Estimation of divergence ime
Thenstructed phyl ogenetic tree was used to
Thel i brawasngéeneeadtosd iflcridraighed t h@all & tach @ f

Vviniffreamm Ti<me Tiped / t, meat e breavioglaugt i genner at e
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http://timetree.org/

dendrogr am, using penalized | opel mMhaeaadi mat
as i mplemented )y T&envedsivemgentc® ti me of
i nferred wusi ngc hBaiynesMamt eMaC&molvo ( MCMC) tr

package G)YwiRAML he JC69 model

S.3.4. Wholegenome duplicatiors

Dupl i caft i o h$® andidumarn\d. viandiespeciation event
ol easter and e@r aypiemee s e s aamea |4Teve da pvpirao ac h .
Concatenated nucleotide alignments were calculated with HKY85 substitution models

(Fig. 2d). Synonymous substitutions per synonymous it ased age di stri b
obl eavetreer al so constructed to estimate dupl

as previously descri(@ed Boyi pdainmesme Eesetal of

duplicate genes bel ongiwags tcoo ngsetnreu cftaend |biye sp
an -aaglaldah $ t psreogtueeinnce simil arity sewaalkhe usi ng
cut of? 106 Then, gene families were built

ver si-oM1 10http:// @Bc a®esnerfgdmicl >es of si ze

wer e excclhudeane Efaami |y was aligne&s using |
estimates for all pairwise comparisons wit
maxi mum | i kelihood ( ML) (6#fsrtdrimat PAML pasdkag e
ver sddr.54Gene families werfeanmihleine sKgfbodri vw hdiet

estimates between members did not exceed a
oKsval ues (a gmembdrasnimniylo)ddux epkae s twii m&t es f or
ni 1 retained duplication evenmntcd e,d d omphelae
subfamily ®spundePhygB®MiLault settings. For ea

resul ting phynKeegsetnienhaitce st rbeeet, weadn t he t wo <ch
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t o Ksdhiest rwibwh i @nwe(iwhheht eo ft hie Ksemb e maoes f or
a duplicati ohmeewenfJefsds onfattleedsti f or a singl e
sum up to omg. aflee di sdlud Ppsattearnamef i § hehown
Sl2a. Paral ogous gene pairs | ocated in dupl:i
corresponding to the most A®&HeRe WEDGEspn B
6768 The di Kgvralbuuetsi obne towfepeani rs ugcehn easn cihso rs h o w
S12b. l denti fied anchor pairs confi KBied t he
of 0.25 and 0.75, respectively (the |l ong t
pair distribution are mos(GPamdet ye duemn an g
ol der WGDs in the eudicoeudiiaetagga mma cthr iasl
event ) .

Absol ut et lewbi ndeaot i fi @©d e\WSDseagpveernftosr mend a
previously describedéePpyBWVyandestoe ketndal of ( 2
gene pairs were colleg¢gtpdrhbogphyrogedeapi
(anchor pairsADHsRe)ensamd pi@aid)a bgags ndieunder
WGD peaks itdkedi stredulh@aoeds dqperlaikcatses) . The
were dated separ at édlay:e da dalp&div aphdierssveaeamd pe
either O.(Imosdnd emehi0. WGDande 0. WEOI) e wie e @&
for absolute dd&tisigpghg 6SHl BFloegd elaicrhe SWGIDn par al o
an orthogroup was created including both p

pl ant species, as i delhtAfbrdadyt dndPraomdmanoi se

used: a single representative ortholog fr
Sol anal es, and t wo representatiFadaloed,hol o
Mal pi ghi al es, Brassicales and Poales. A toc

anchor pabasedndupéeakates, respectively, we
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On the other hand, a total of 1,1010e0c toerdt hog
for the yoluhnegemrodeGD.oOriuUmgpPaay!l v WE&Dr i s
paral ogs was then dated using Bayesi an E
(BEAST versiofh)uln.d7erpaacnk augnec)or r el ated r el axeée
LG+G {fader categorieshA evatutngndregpgmaadge h . b
satisfying al/l fossil prior constrMints wa
phyl o2 nyhe same fossil calibrations were
i n Vannest d6et A adun 2Wiltd4hout data was perf.
pl acement of the m@rpgi mhéeé Matkobvatihamnp Mio
(MCMC) for each orthogroup was run for 10 n
generations,s amgd el tsiinzgé hieens udlt0i, 9@ 0t race il
orthogroups avetr @ maetivsac aupaltyealg An atl hBSERA'ST( par t
pack@pwei th -anbafrnl, 000 samples to ensure pr
ESS for all statistics at |l east 200). A tot
rece@d amd the-dabsol bue i ageof the esti mat e:c
WGD anchor pair2z iGn sthhoewnotihnerFihgand, t oo f «
avail able to evaluat ebdadredn dreplairadted sy ffaron
Thuashsol vetset ianpdg es from the orthogroups bas
pedlsed duplicates were grouped)into boeaal
426 orthogroups wensi agcegtéedmat Kenn¢ KDE) a
proceduwere used to-efsitndnapeak avwaD ti-dgerrc e 9 0 ¢
i nterval, broauusnpeaatiiesel y. More detailed metho
(20@®4)

To test whether the older WGD is either an independent event specific to the

Oleaceae lineage or represents a shared evémt common ancestor of oleasasd
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S. indicumwe built and examined gene trees containing paralogous genes duplicated in
this event. We used OrthoFinder version 0(73) to identify orthologous groups with
proteins fromoleaster S.indicum S.lycopersicum S.tuberosumand V. vinifera.

Multiple sequence alignment for each gene family were built using MUSCLE version
3.8.31, based on amino acid sequences, trimmed with a heuristic faotben@atedl),

and backtranslated into a nucleotide sequence alignment withltviension 1.4(74).
Maximum likelihood (ML) gene trees were then inferred by RAXML version(B5p

using the GTR+GAMMA+I model with 100 rapid bootstrap analysis. From these gene
trees, we selected the ones that contained paralogous gene pairs from duplicated,
collinear egions (anchor pairs) withKs values in the range of 0.55 to 0.95
(i.e.,duplicates from the older WGD peak in tRedistribution F i g . ). Gehe2trbes

were further required to include genes frolsasterS.indicum V. viniferaandat least

one gene frons.lycopersicumor S.tuberosum In total, we obtained 593 such gene
trees containing 751 anchor pairs. We ugedniferagenes to root the gene trees if

they formed a monophyletic group, otherwise, gene trees were rooted hy-sint.

Each gene tree was then searched for (sub)topologies with duplication events that were
supported by oleaster anchor pair(s) and where the sister lineage(s) according to the
species phylogeny (based on Fig. 2c) were consistent with either dreetefad WGD
scenarios. For example, a duplication before the divergence of oleasteiiratidum

but after the split of Solanaceae that is supported by oleaster anchor pair(s) would be
considered as a topology in support of a WGD shared by oleast8rindicum(Figs.

S13b and S1%). Bootstrap values of the identified duplication event(s) and the
oleaster S.indicumspeciation event(syere used to evaluate confidence in a particular
duplication event. For instance, in the topology

(((Oeurl,Oeurdootstrapl(Sindl,Sind2)ootstrapIbootstrap3d, bootstrapl is the
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bootstrap value supporting the oleaster duplication lmaistrap3is the bootstrap
value supporting the oleast&.indicum speciation. Such a topology would be
considered as providing sump for an independent WGD in the Oleaceae lineage if
bootstraplandbootstrap3are greater than or equal to 50%. Similarly, in the topology
(((Oeurl,Sindhootstrapl(Oeur2,SindA)ootstrapIbootstrap3d, bootstraB is the
bootstrap value supporting a duatiion event shared by oleasterdS.indicum and
bootstrad and bootstra2 are the bootstrap values supporting the subsequent
speciation event. Ibootstra3 and at least one djootstrad and bootstraf?2 were
greater than or equal to 50%, the topology would be considered as providing support
for a shared WGD between oleastedS.indicum

The two scenarios for the older WGD were supported by very similar numbers
of gene trees (Tablgl5, rows 1 and 2)Therefore, we used two additional approaches
to check the set of gene trees from each scenario for consistency. First, we evaluated
the identified (sub)topologiesinder both scenarios for additional support from
S.indicum anchor pair(s) (as detected byADHoRe version 3.0(67, 698)).
Sub(topologies) in which botf.indicumanchor pair(s) correspond to an independent
duplication event specific t8.indicumand oleasteanchor pair(s) correspond to an
independent duplication event specific to tdeaceae lineage were considered
consistent (e.g., ML gene tree in F&{.3a). Sub(topologies) in whicbleastermanchor
pair(s) correspond ta WGD shared by oleastandS.indicumbut S.indicumanchor
pair(s) correspond to an independent duplication event specBidndicum(e.g., ML
gene tree in FigS13b) were considered inconsistent as there is no evidence for two
WGDs in theS.indicumlineage. Interestingly, most ofdls.indicumanchor pair(s)
indicated duplications specific ®.indicumin trees for both scenarios, and based on

this 95 of the 185 (sub)topologies supporting a shared WGD were considered
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inconsistent (Tabl&15, row 3). Second, we used tAg@proximatey Unbiased (AU)
test(76) to further assess the confidence of the gene tides ML topologies were
simplified into testable trees that contained only an anchor pair from o|easiteyle
ortholog each fromS.indicum and V. vinifera, and a single ortholog from either
S.lycopersicunor S.tuberosumAlternative trees of these simplified topologies were
generated based on the rival WGD scenario. For a simplified ML topology tipetrtsip
anindependenOleaceadVGD, two alternative trees exist in which the sesame gene
clusters with either one of the anchor pair genes of oleaster §F3g. Only one
alternative tree exists forsamplified ML topology that supports a shared W@DRhe
common ancestor of oleaster addindicum(Figs. S13band q. All sets of simplified

and alternative trees were then tested using the AU test as implemented in CONSEL
version 0.2q77). Sitewise loglikelihoods for the trees were calculated using RAXML
under the GTR+GAMMA+I model. A ML topology was considered exclusive (i.e., it
has high confidence) if all the alternative trees were significantly rejected by the AU

test (i.e., all hav®-values < 0.05, see for example &i§13aand b).

S.3.5 Syntenic analyse and wholegenome alignment

ABLASSRBarch (waltihe acnutB®% f wats pedf drOmed ¢t o
paral ogous genes. Syntenic blweckes i(dweintth fate
by MC&®Banth par aanet-2es-4ofomMm t he &luilgmsment
bet ween these, each aligned block represe
common ancestor. Sequences that contained
relationships with thaiergelnemaqtthe ivrafl arema toifo
ca&lul at ed bays HKeYW8i5s émdoldeeri a meV al $s goament edvaout

LASTZ (see URL <http:// whetbvww.ems madeadw/m~r s h
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OQeuropasgl vesafriar repeat regi7098 waver e mas
used to compute theewiylmd ienwg apretdheekey emetmeese n
ofot her (sip.&x.i @axandi cum, V. v iami&fteurbae, ) oB.u mt r i c
Sequences of each genome were aligned and
Mu Mmé3ri Mu Mwee r us etdhPeRiOtmre r o p e rRaatw ohni tnso deer.i s e
from the | arge number of repettiftrees@al $equgen
anchors into gene aroebor gropc alrtheri mppmgt
Circos@fWas68used to produce circular visua
features. Custom Perl scripts werecosed to
for Matt.ot al of 37,789 and 36,677 anchors

comparing the sesame and the grape genomes
spanned 5% and 3% of the obdd3ssgntgeanomél c
werdeected bet weenaodetastte,r (@Eashbsed o@lihSde | y

and BablIl e

S.3.6 LTR -insertion date estimatiors

S.3.6.1 Identification of full -length LTR retrotransposons

Assembl ed <contidges nioorree | deart d Hleanatt itho nl onfg f
termeamdat retrotranspod e a@ssetgeureFnocre st hwesr ep uarnpa
usitnhdeTHF I NDER s@BRAWangement bounda+tpiaes of e
candi dates wertehmdWdaitsd rerdanusalngor i t hm. Bour
readjusted bas dodfecolnl oowicnugr recernict er i a: i) bei |
CA dinucl eaonded¥®ds, artesbpbecti vel-giteidupriesanct
(TSD) of 4 to -6 onti8 piriiimeripubtiatdPiBreg 1 5compl er

to tRNA aput &aelTeRs dSaonfd orndp p200d ypurine tract
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upstreamdobhTRBIBY CAP@B@lsmddwamrel ax e30 ,set t i no
80s 500), riend uocred ercredtuondancy. l denti fied seq
publ i-te diuomdant dat abases@husi BBETadmd Repb

BLASWXt-haEue ®&ff dsaimad t¥ 10 espectively.

S.3.6.2 Estimation of insertion time of full-length LTR retrotransposons

Since both LTR seqeenodes amesmpobesmninisg aLk 'R i den
i nset hied@mm,d-L BRo f each putative r eterdottroanspo
estimate the i AseeirgttihonL TtRi nmredthoejortsf myhrs@wss on s
subst-rauei avms b gcad ncpua raitregd ps/i nggebnee si ntwd c um

ol easter ortholog genes. OAs etuhveagpepdetaiemdtre & s
ansl. | nmdaiscudnat ed i9Db. BD. By4d 7TOR5gvas2 used to e
synonymous-snhict ietoa i dleynifinfatheh2r owhH emrenud ai s

the number of nis@leeotsiidtee, supbesrt i ye@ear pn K i ¢
subtattii ons per Si t eo ubseetquueeennc etswo amamoTll oigs t
di vergence bet wee@i viewo tsheeqg odeinveesrsgiemnmactei on b e
ol easter Tarrd 8Ve BH nvey,afl . la@ls | 1 & =T hle. I¥2wo LTR
of eatenguhl retrotransposabl ei ettemenwe( RE
el i mi Muadleeou b gltei t werenceahtaebated us88hH ng MEGA
I nsertion ti#Hmegftdr redwawst freasitls proastoerd as pr op
and Bennei8zfasi 6B00W) ce the mean number of

(per site, pewsuypsarn) uas oamiRe RiGkES )bee we en

S.3.7 Ortholog and in-paralog genes betweenleasterand sesame

InParanoid program 4.,B8) was used to identify commagroups of ortholog and in
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paralog genes involved in oil biosynthesis pathways, between oleaster and §esame t

a |list obiobgashesi i genes was created. Th
to lipid (oill/fat) bi casemthésics | weree abbt a
dat abases available at NCBI . Such(8®Bequence
agai nst Reference Sequenc(erel d Red Seq?’)7)

< fp://ftp.ncbi.nim.nih.gov/refseg/releas€&@ N ThBLAST pi peline 1 mplen
GPRO @)iwas used in order to obtain comprehe
of encoding genes in oleastervalasewehteaboh
of "WWhessed to filt el neraldgs weremetesmined usitus

InParanoid orthologpredicting algorithm, by means of pairwise similarity scores. They

were calculated with BLAST between-tiilosynthesis gene dataset®feuropaeaar.

sylvestrisand S . I nptateome(@2) datasets. Results were generated in Fast

Alignment Sequece Tools (FASTAIl (FASTA) format for constructing orthology

groups Such predicting algorithm separated orthologs frompaw&logs (homologs

resulting fromaduplication event predating speciation between two species). Ortholog

groups were built wittnParanoid, setting the two seerthologs first, by tweway best

hits between two datasets. Then, sequences that were closer to corresponding seed
orthologs than to any other sequence in other dataset were added. The program provides

a confidence value foeach imparalog, showing how closely related it is to its seed

ortholog. In addition to confidence values forparalogs, reliability of each ortholog

group was estimated. Thus, the bootstrapping technique was used with the following
parameters: scoreutoff as 40 bits, irparalogs with confidence less than 0.05 not

shown, sequenaeverlap cutoff as 0.5, group merging coff as 0.5 and BLOSUMG62

matrix. The gene dataset was functionally annotated, using BLAST combined to

proteinrdomain approache@®3), allowing to validate results in the absence of any
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functional information abouhe S.indicumproteome, as well as to analyze the shared
and unique genes involved in fatigid biosynthesis

Protein sequences frothe O. europaeaar. sylvestrisoil-biosynthesis dataset
were compared to those the proteome ofS . I nind a maiobwmse fashion, using
reciprocal BLAST to separate-paralogs from orthologs and eparalogs. A total of
2,025 genes, out of 2,328easteril biosynthesiggeneshad lomologsin thes e s a me
genome A total of 911 ortholog groups were built (after excluding-paralogs),
including 1,232 imparalogs, with multiple possiblerthologs and strict or®-one
orthology from O. europaeavar. sylvestris as well as 1,171 #paralogs fromS .

i ndi The B63 oHbiosynthesis genes conserved in a strict-torene orthology

between oleaster armle s @mel not undergo any aTlhei ti onal
rest of inparalogs (669 and 608, respectively) were the result of @tiolicevents,

following speciation. Such results support the suggested genomic evolution and
duplicdion events in such speci@sgs. 2ad).

Ol'ive oil i's mainly €OMAMm@)vsheidc hofc otnrtiaaicny |
acid residues aft er(9¥Motneoruinfsiactautriaotne dwiotlhe igcl y
represents ~75% in olive oil/, foll owed by
pol yunsaturated ¥6B ) nd&l &gl iancolde a(CatBSR2i d
( ~ 0. P3LW) biosynthesis consisof three major steps; fatigcid bisynthesis,
acyl editingand triacylglycerol (TAG) synthesig95). Fat t y aci ds are syn
sttarng from a pdhlaios,ynfthhattlrerd omagdi fi ed and
encoded by a | arge number of genes, i ncl
desatur ases @mdnumber d gerey invalged ia lipid metabolism in
plants have been reported, including oils and fats (liquid or solid at room temperature,

respectively)96). Fa tatcyy d bi osynthesis is one of t he
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l'i pid/oil OQmenaehb aldi 92 m el ongati on, degr ada
unsatur at edldi atlcgidaamedsabol i sm

Since one of the main steps of the complex T@gheration in oleaster is fatty
acid biosynthesis, genes involved in the latter (including unsaturated fatty acids and
linoleic-acid), elongation and degradation were annotated in @otburopaeavar.
sylvestis and S . I n genomestKEGG metabolieannotation based on oll
biosynthesis genes oleaster (2,328) ans e s d he 1 61) I263ul@d@é&d i n
mat chi ragci datbtiyo ®y mtt relsipsat hw&Segguemespdctisve
dehydrogenases, monooxygenases amrdamei dase

The major di fcfoamendeg iivedgdmre m sequences e

(727 in sesame and-arlidi mMeglreaedat emmesf as Wvae
encoding monooxygenases (96 i n sa&ciadne and
met abolism. Additionally, l nParanoid all ow
i nvolved in these pathways. For exampl e, 1

ol edwtrerbi osynthesi s .Oh theabo@.hedeMdMaphadd vy a
syl vbatdr neggeenes involved i 8. ol hdlexempnt ies i

dehygenases and SLgpmerases (Fig.

S.3.8 Phylogenetic analyses based on dilosynthesis genes

The evolutionary sceqiags i 9y otfem hwa so i d v abliuoast
proteienass(t@bubDA2Pp7d.dli;transfer ;lprpitedi nr aOefudé
protein, OCsequulalbte3nls/y. Mt hesi spopl EOcxidt bbb &8s ils,
Oeu004609 L£ate desatun®dDseat ®ed@S& 4T, a5 e, Oe
Ol eate Ghe@audi3zlrdatle desaturase) and their

pl ant Specinds cgmal i ana, E. grandi s, G. ma
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Ptrocéar pa, Sa nM. u bve)rnarsaitnr | éy ¢ @ {opm@m 1P and

150t her €peei esa(sativa, El aei s guineensi ¢
dactylifera, Cucumi s mel o, Ri cinus communi
Medi cago truncatul a, Cof fea canephor a, Gos

rapa, Br aa sAlrcaac hniasp uh yofpbd qpa sh@BIll fGeomBank i n ot

to cover the commercial asewget bbphe dwixh ngr od

specditeog al number of species 25). Genes (pr
functional groups: i) ol eat e desatur ase;
bi otshyems i s ; and . Phyl ogenetitd ansées were col

maxi maiurnkebd met hod wit@ph PAVZWEL becftt wavroed ut i on
for the sequences was det@ymndedomascdedin
Akao&ef or mati on (TgTher2oned AlNMCJdglsebomwabot h
|l ength of gaps (LG) wW9®R hSgpmpowat( +6y dihet mio
i n these reconstructi omgsivag #&yap®Ot ed!| byga
Ei ghbi @synt hesis genes of ol easter and 24
evolutionaAy enpélysssexdi,.rhurkel i hood tree (der
concatenatcad asmiquenc®s osfyns dlesctsegproitlei ns)

evolarty oxnni mi | ar i tayn do est@sedimpe. ol east er

S.4 Evaluation of oleastergenome

S.4.1 Oil biosynthesisgenes and metabolic annotations unique toleaster

Oi | bi osyntOhe siusvapearcassedfei 6i rst clustered
cl asses, according t oSuthphreiurp sf thraovtiingn anhoraen
members were |isted @aytmahoomel RP466r snonbp D>

(353) and AAA+ ATPase mOsEBODr ewsesrieo nr eppartetseerr
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i mportant genes invol ved-aicn doisly nbihasyerst, h eed i
desatur aGehA ,c arcledayy!l ase, &kgt ocdedgpldrogenase
protein) synthase (KAS) clust EABdI | ht 6t 87 a
were comparatively analyzed. Four tissues |
bi osynt hesi s sNoavreemb(elru)l ys)e aasnodn RePriddel r(e alama s y a
sel ected ketyoigle nbeiso sryen takt eeslli § r weareegl &dxaR &sce t s
(four tissues i n duddtioralddtafileseeaactdn N0 vAe mhuesrt )o m
script was written to eallwael dtoeg ladd2 | ofci RRv
gene f vanncntoitoantailon or eszlytmen g afmel. e Tdha@®s rsubs
as input for t he uksdatgmam o fEshidf pestt i/ dmvgixnwy. § C
avail ahxlte :dt/ bd ot ec hvain@l/. uevatemdprauppti gomtisd mp
three guartil es (0. 3, 0.6 and 0.9) t o d
reconstructing dendrograms for dHotnkkagews &
met lwod h EwdlIsitchenacnél Opde asur e

Ol eage¢erofmencti onal annotation foilles wer
bi osymntehedied genes,elceorneppamanntg ghehnedwmheidoi (a n a,
EgrandiGs max, O. sativa, P. persi,caM. P. tr
guttagubame®U. i ndi dwmed on EDODAQEditionaltdaa | o gy
file, see section S at as-8t ISi. Bt s of oil /I i pid biosynt
searching criteria, i 0| e agdeenees. t1 ADIKEGIGr | ev e &
orthelaglkdeitewelecmaasnteld re s eher pl antpespecimes. we
That wasorlk!l bt eggeynheosh eesxitsr act ed -Anomt KEG&Nn or
out p wtl & agsdtneofadditional data file, see section Sbat a s)eTth eS .17 st
of genes related to the aforementioned pr oc

species were @®bowhbaeaded Foomsitnnpolsieci wiytdls

34


http://biotechvana.uv.es/nutritools/public/heatmaps_iterations

detectable orthologs in the oleaster genom
words, orthologs annotated via KEGG in the
i n ol easter were dismissed.

| ntpeercs esd &E&Gwer e pr ade dved positrog sammar
information in two fAper rowo waywsncftdaronfager
annotatiomspamsgi genanal yses for genes rel at
t hat ol easter had the highest number of S
Species. Mor eover, mo s t of them were expr
Comparing shared and unique KE&GGhannptahto
SspecA.est (al i ana, S. i ndi cumanRU. tgiiktha,caMpa

showed 56 unique pat hwk®6 h3Q sl ysopg.thes @dloolmieg

S.4.2 Contribution of WGD to the expansion of FabG, EAR, ACPTE and KASII
gene families
Fab@GBekteat cARACH | r e d & & RaEsneo)y, | ACP KAS{d bet ase) ,

ket cARACRB |l synthasdACRPTHBacytarrier pr-ot ein (

hydrol ase)tareeshermapor gene families tha
role in the oil biosynthesis pathway. I n ad
the oil composition, which changes from pl ¢

genetiwl atainamp on some of thosepmesndieosrs) (ca
change the pl ang2@Durcogmposstieonl ution the
has experiencedAfttweor WGDn oemee nduwp. |l i cati on, t
duipé¢ated genes are eliminated due(li0& t he ac
106 knowtd uatsi mmoanl i zati on or pseudogeni zatio

event may extend the copy number of the ge
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wi t h its ancestr al origin (subfunctional!i
(neofunct i(loOnad).7i £attihem)rge ettt oW&Docan resul
speci atti bhenafitaapiant from its ancestral ¢
i mpact of WGD to gene expansion of FabgG, E.
522nd members in the oleaster genome, resp
anas ywith difAerem@ahd.paian disvabm carri ed out

contribution of WGD to gene expansion was
plants ol easame) aandTdbided oEihggrBc)Aregdi es (

ACP thioesterases (ACPTE) are divided into
whichi paeAerentially responsitAlCIPe tfoorC1lt8h e |
(ol eic accadt) sCh@deOF attoB C16: 0 (pa@l®B8ti o acid
the downstretah®UPpAOpattlhFeasiyA enzyme was obse
critical forOlte#CR o(n@EFP:51 dbo ofeic acid (C1
i's representedFhtlAclE& YA tiwD qlesmast g3 e saannde o n
(Fi §2.8) . Expression ahatligAsElst2eveal sdemhto |
active in ol easter whiFahgAcnoensc liund ecsl et ahsatte rt wa
sesame Odoertt@Pol ( @XCP:)1 to ol eic acid (C18:1)

mak e d attgbeenes a target for biotechnological

S.4.3 MADS-box gene analyses

Mi ni chr omosome mai-AGAMAULE e AGHICVMEMS) ( DEFA)
ser um rfeascptoonrs e( SBBfxa MiMAYPSPr ot eins are trans
pl ay major roles in plant devel opment, espe
(see bel ow). | denti f i c atnido ne x pgreenses i amn oatnaatl iy

perforvARdddDmami lynpyopetenti alil yennnwol ared o

36



bi msyhwesis in thAk todteamlstefr DeN-bAma lpirdbd pd ins
were used as a query for the i1 dentificatio
candi datbheo xMAT®Snber s were checkedspoeci fai d r ar
domai n, namel-tyy Pe 0t0Orda MsacsrRiBF (LIS RFome f ami |y
member s i nvolloex PHFPMa4idme. ddhabpapske/ p<f am. xf am.
v291lDWwas used to fiVvaleue ddddmroch s@®dbwx EADS
protein orthologs iAn e¢ihght amtaheE.plgaminds pe c
P. persica, P. tri amak.ar pgdni wWra t ubkedrrad swi
fré&@myt oz ome. | +o icérdodpi t S eosnabnoek | MAaDNS | eyr epr ot e |
obtainetdh&.romndeoome d@aS iambadssee p: /<[~www. ocC T |
genomics. or g/ Si(Iniplaly?2e / i ndex . ht ml

Annd Rgython script was used to character
l engnhndhequence i dentities amnaminditmg iroedu n dvBArFt
@D3ul talpilenment t ool was used to categori z
ad bBocipt. Evolutionary phylogeny analyses
ol east eroxMADESquences, usimgt Kleidognh bMEFrGA60 I ni r
8p and FigTree ( whetrtspi:o/n/ t rleed..Ri)o.eed. ac. uk,
Evolutionary distances wdrid feammpuledysd medihrog
being the nuacbiedr doiff faemiemBarsa npeetre r 868 guweer nec es
substitution, Poissonds model; data subset
bootstrap analysis with 1,000 replicates. |,
di fferentiate expthoxsigemepat neh ngahlod e MEd3sB e
mined fromsedqght bR&NAIi es and converted to

program -swé¢thpanw&®s used to draw the heat maj
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http://pfam.xfam.org/
http://www.ocri-genomics.org/Sinbase/index.html
http://www.ocri-genomics.org/Sinbase/index.html
http://tree.bio.ed.ac.uk/software/Figtree/

I n toMAD®DPox2@enes/ prot et hoel eneesrtee ri dgeennt o nfe
These pr ot eiimtso stewga engaajtcerd groups as Type |
includmMdamnmdocM ades, involving-bo2x2,pr3o4t eamd ,
resipeely; The second group involved 49 pro
i nterven-d ngaktderramiivhakl @)y fle s equenclessrband ei ¢
group sdqablecnds §30). Al | ol elacsx epr dMIADISN's | n c |
at |l easfTFoN@®FBRB19) doKAmo . dd maiand d( PF ®Ih4 8 6
founldl iMADS skbeguengensg t®Ii $8IKCI wgtoaurp anal ys
showed that at |-bagxtpBdtel eassbar MADSonsen
selected species. Not aboliyl, plrlo dcul cuisntge rpsl abnetl s
and sesame) . Bl ack brancheseainfdi cl afst el 8 a9
Cluster sequences are shown inegc)ltwoo deapa
pink (twdigp®Bci €Oxn) tthe other handoxesst of
among selected -specihtasdc wenri e ubelp & suenecrsteisounl t s
help to wunderstand functions of MADS me mi
devel opment/ ripening and oil bi osynt hesi s

Il n recent yeaéarox, gmareys MWD functionall"
i nvol ved in fwvreurial rplpaemfls) @ll)joklie tstedlmig8e or y
appll#9 ba@a&)tat tn geneexapr esosvieanasosfocri iagenrdi n
MAD®ox iflagm member s causiepede ngyedeaxfuapit t
|l ycopeMAID&Sum 1 ( SI(IMARR)L) Genome anal yses
identificabhoxngerdeMADS ol easter exhibited v
i nformation in rel ati-roinpeami mg |biba mpmrsoymd shees.
MAD®ox transcripts wer eNohviegnhb eyrF ieff@.@rietsss e(d i

For instanteui No@Qemb&?2464. 1 transcribed si)
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one. Al so, Oeu002302.1 and Oeu046544.1 wer
times, |l o0og2) in November fruidtur ilrngt-etirheest i n ¢
mat ur ati on sttahgpeepewvspgcpafltigdj nwhaeethi 1 s No
pl ant s |l i ke ol eashex. THs ghbhnglhtee dp oMAehS i al
involved in oleaster oi | bi osynthesis and
annotation and cluster analyses revealed t
wi tvhe fot her species and OveiutOl0 2t3M1032e elc iogadse ri n
Oeu046544.1 has only one ortholog member (
bel ongs to high oiFfFi §.Bo.duTch wng, ctriodpoes etsharmee
genes areupatensi alf wmed-rippendiucgi pnoaa@ss firn

(further experimentsalaypeotrlegsispepd to eval u.

S.4.4 Ripening genes of oleaster

S.4.41. Genes involved in ripening

Lists of gene names r elfatoemd stcd emitpdnicndg i Wwe
gene/ protein databastasr agamné s bi e vweltrveeNdC Bil n

| i sdddtidnal(datafile, see sectionI6at a s)e.t AS.tDt al number of
were found to be invobwvetMeem demhex emrnt ede s
i ncluding gene pframieliinessesuanle/ talsr eoni ne k

transcripti otny fox)¢,tdorseduC€ldG.es and hydrol as

S.4.42. Ripening genes and metabolic annotations unique weaster
Fruit ripeniprhge niomeaoany mmplued nmet abol i ¢, st
physiol ogical processes, including hor mor

accumul ation of veorl ataft behy druataa u tamitda tdot| hi s
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cont ent (L 2A@infgfeesr e nt devel opment al stages
modul ate the content and vy,jaeldd fofuidi I(,t add tei
organol ept IKEGEr opdrhtoil @gg. cseammdt atmeotna,b othii s 1
heat map and Venn diagram analyses were perf
Ri penehgted gene annotations were perfo
annot at i o rfaslditional datalfile, 3ex seetion Ibat a9t TiSanscri ptic
factors sthok,az i MADS i ngzirpmerd bRAliR) | wairce ni
as involved gene families.tmTanscrsiuppioonas| t
To further aneal gzed rpaehwvay sommamoil D@yt i o
sea@O®nd meitabaonnot at-n ®natf ®d ge peni wgr e per
pl ant speci es Tihrec | laditotmegrd ot Bas therg.hest gene
corresponding met abfoollidd nagn n ostoarttiibnngs 6a3nsdu cdhe g
carydrhat e metabolism (917])Fi&®Odl rstiegrneadt itmglnys
genewm de comparisons of metaboli aedmitaetdat i o
genesf iwie hot herAphahitasapecbesindi anRh, E. gr
tr i cahropcae v etalaetd 283 of 1, 283 KEGG arfiog.ati ons
S19). Additionally, compari son igne neexsp rsehsosw eodn
some genes with simiteaxenphiessepoacipadias er al

| i gase MRFgD2A (I nterestingly, fruit sampl es

patterns as pedicel tissues at d®&fbBjerent d
It i's wel IMADe&foifxmend | ¥ h @tr ot ei ntsr aanrsecr i pv © own ¢
reguloaft iroinpreoc ¢élsPs?2e s de e d, a tight l i nk was

bi osynt hesi swhaenfttAD®Biofxami hyg proteins wer e
consideration f orvslowdmmpnogesessandhmet abol

suchi@as d met abol ime na aditdloy stelcenidar y
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S.4.5 Carbohydrate and lipid-metabolism genes
Carbohydrates represent I mMpsor § aonthh efyoramse c
met abolized for a nummmer odfi nlhii coisay qipt lhaehsti gr o
Lorghain polysaccharides are formed from ¢
processes, including br@mkhowng aoampiamnti esroc
cathlyadr ate and | ipid metabolismh.|l @avall i @intah
EgrandiGs max, O. sativa, P. meMdsiciani Perar
were performed usamngotkKagE G & rnohoeiuld gueetingsyme f
Analwees carried out ad dédowiinge KEIGG 3 &c BN 0
A toRab96fgenes involved in carbohydrate
genome wercal hgt ab&loimpaeed to sthgenomeant s
had t henuhmbghesotf genes related with pathwa:
such as inositol phosphiaflep (O88) handt gat at
i nt er e3s4t ionfg12y0,7 KEGG annotations rwelreted wi
uni que fior compas i saot,hh ewi tphl AAnoturspecapva, (E. ¢
O. sanK.vatri chio8Hr . paA number of I ipid types

modi fied and stored by plants for many pur

ener gy ssiogureleisng mol ecul es and hor monal h o
cellul ar stradctoursggm.t h@lse zxetserseaeiras , | s pchls
as arachidonic acid and sphingolipids. Il nd

orthologg,2éé&ngeheésméoabbl i smBien neggu am, vpdcCi
ol edsatderhi ghsef @mauoambéated genes for | ipid me
pl ant sppecMh@8RINILXE | nt er esltdi7n gKkEyGG oauntn ocotfa t i

rel aitteld Iwi pi d metabolism, 45 uniSZZhye ol east €
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S.4.6 Secondarymetabolite biosynthesis gene analyses
Bi osynthesis of active compounds in olive
phenolics (ol eur alppghoac,o pthyed rod x yotry rvastealmi n E,
They have key relevance in medicine and co
healt hy Me d i(lt 2301 erug aonseettivgdr mpleo i chet abol it e
phar macol ogi cal effects (inxcndidhyngo calnytd ecnain
actvi ties), -sipsecan i@l ecaocngpdoleer nud ,t fnoeusmodc airmp  and
as a phempyultatwhayrflgdd dhet eé codeemsmerwas mi ne
f oobrrsai nos(tBBR)oi ©li gnal i ng, shi kiymat easanndajoar
secondary met abolite bi osynt hesi s process
bi osynthesis metabolFi $hap.r oldrutcdrhegsitesitdegilr o,p e i
the highest obocemabatdemaoFpbasef C3H n( nPE 89) ,
pat hway (total ar ed 2t5®@ qtemesrs )s eqgwaenpced pl an
Di fher eseconbdoalriyt emeptagtihnwayu dg emmge st er pene s
(TPS), brassinosteroid (BR) signaling, shil
N-met hyl tr@NBTer awes eol deagsetneofmeed Gemomi ¢ dat
from 10 plAantt hsgd d cgimegsn dins x s, &£t i va i cPhocar pa

per sS.ca nd.i cumb®e.r osaureh o vi)niwfegrea used for se:

met abol i rel patelwaoy otein mining. Two differ
identify gene families of selected pathwa
Firstly, BLASTP searches werdatpbdbaser med ng
def aul t parameters. Secondl vy, Hi dden Mar k

domains were sel ect eQ@btfaionne dt hgeu e fya ns edgaut eanbcas

searched against the ol east eeralpreotseome wdio
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131 0°%er e retai nege naess craensdpiodnastiaebné tea bfodlri t e c
bi osynt hesis. Tihdke mtriefsieenrc en womb ePrfsamvas checl
t o conserdvoendaipnrso.t eGoompr eitenai yeephweéogeper f
to reveaalnsthelpa bemetabolsiecendang families
ot her pl ant sgpeicd eseqgrrenceasmi meor e(L2mported
Mul t-s @deence alignmeamst 1 gweUs Cd @&nidkMaltxie lohouond
trees were gaiylTbowitdbid)oimd@el, 000 bootstra
repl iTchaetdeesn.dr avarsamdi spl ayed wusing interacti
ver S8khotnt p: / /e ¥1&))7. emb | . d

RNAs eqg | ibrari ebe#ttstsmsruckisf faenrde nti me poi nt s
det er mi nateixogpmr esfsi galnld esveadednaldmfo lyi t es gene f
Firstly, RP&IMe asatlnerss wefr e cal cul ated from
converted to-whpygBhi eMTaeohh aeatkbmagpe 1 8t greinreg at e
Finally, al | data were tr anhstftepr:r/e/l/dwwiwntad g d
montpel |l i er. f(r2)8 ie s miaaltnina ¢fruirxt>th e wh ahsmygpg e
S e c o Andeatraybsoyl nitthee si s gene and transcriopt an:é
NMT, BR and -rRH ap & dh waeybeiso s ymd rhetsamsoiadnd s h

pat hwaeys gwer e. aA ntoataatledof 51 and 15 genes w

NMT, redpectBirassi nosteroids play a cruci al
devel opmesntal dproods tfbe ovhwlleants. -They ar
hor mones whi ch interact wi t h ot her Si gne

physi oprogdaexadess andt B#Amhesgh number of br as
genes, i ncluding brassinosterofC&kPhyB8aéxyl a
genes], br aGgl yosd&daBec IBIAN genesg| mma st er

redudDtEa;Lef dur genes)theseeeastbanoganemei nl n ad
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http://itol.embl.de/
http://www.atgc-montpellier.fr/permutmatrix/
http://www.atgc-montpellier.fr/permutmatrix/

of 316CYBeastsemwere also phylogenetpsc.ally cl
Their expression |l evels paltdersasowdasedf foerr
ti ssue and Fig&m@l.i ng ti me (

Shi ki mat e-aen ds lpiakkhmiay i s responsible fo
amino acids (AAA; phemytloplhami)na,n tbyarcd swirn e,
and plants. |t also provides different prec
as pigment s, al kal-waldls, c h@m@wd®eelss AAMA acred |
essenti al components of ani mal s hdiikeitnsa t ei nc
pat hway genes were discovered in BABaster ¢
23 genes) and arAMgenrsdt gedelsydhadasede( hi ghe
thel easter genome. I n contr aGN bod t Bem,
dehydinmat e DHMthases (were single copy. Tr
showedMah@BH® ad tsipexudi c expressi dHSpattern
gemexpression | evel increased in fruit and

points, wheir @reh@bdeexmper er ose i n petiole and s

ti menpge (B .

Carotenoi ds are a group of i soprenoi d
pigments, which participate in |ight harves:s
i plants. They are also responsible for bio¢

apocarotenoid hor mones (a@@®)dAmorcg a2, 84 3anoc
car otpeantonwlay genes from 10 pl ant snpeesc,i es, a
which catalyze carotenoid metabol Tkkmouaglere
this patdharagt enzeetZdizS atQrgereyq), clyxd@apene ¢
LUT2 three genes)yclhbhY€opgewoe gbereéemps+i |loar ot e

monooxydedildse@l (genelsy draonx®HheXé&a (Qgenes) cat ¢
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reactions, twhpromurce $ wihtUaifndld ycotpeme, | ut ei n
zeaxanthin, respectively. Their gene expre
tissues and(Fs®®Pling ti mes

PE i s a compl ex gcaotnhbwanya tcioommp oosfe dd iofff er e n
starts with shikitmpagedactdoncohtityuvesi wiet
and finally ends wi t h tahcacruaru | ateira v a toifv e
phenyl ethanoid glycosides. They are then c
through compl ex and,h2u5n9 dgeemteisf iaecd isvtee psn. tlhre
pat hway were i dentified irmetHaraglessdastgemegdr
wer e wdriipciorsep h a(URB-gll yuccoossyel t U@hsBeér ge@aes) an
couma+hytde oXyl as(ei @9 Genespxpressi on measu

seconmtearaybol i te pathw&yys are shown in

S.4.7 Alternate bearing related genes analyses

Al ternat ABpemnrirocigci(t y) i's a curious phenon
produce abundant fl owers and fruits one ye
season, known as on/affhoymamnal, preepescs i vel

amount of carbohydrate rtewseelr d es(li3®Be wweedav

13332432 Genes t hA#Bo Imeed ainn sm were i dentifi e
el evtelmer pl ant species, by following the pr

of 275 gdmeABhreel m¢ e@lsannot ated anldabalneal yz e

S18) .

S.48. Identification of transcription factors in the oleastergenome

I n order dloe astter Atiancgwdrcs i at i edT b yprottaiinr vi
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sequences fronmh.t hteh 8plrioatné&a nceusmbaeniNdo s u mni f er a
Pl ant Tr-Bastorptababasbet (Pt hf PFBB)Y tv8b0chbi
@3anRlhyt ozome were used to obtain query se:
aligned to the oleaster protei fwadeaeuesrcoase V
<1®Were selected as TF candiomat eas. fOmaracth
family were searched according their Pfam |
according taos stacinastced ppiriostreli mes {'Evals¢ sxeitd e s .
astgdsel ection criteria for compl estpee cdiofmaci ns
domains and characteristic trh@ebuduaebk @megal
mul t-9 @dweence alignment program f
<http:// www. ebi . ac.. ulol EasWweir s Bé ocnhpuasrtead o ¢ 0
sequenced plant species A.whihathd.aovapnriifseerda m
model MOnog)dtta e aoriiln . pli @ L1 ca@&”m&l. c)ac am
total, 44 TF families $®re scanned and | i s
Il n general, a | argeerMreommhar tof bael eeaxsptaenrc
compari son tboe arhien §nopd eshdnifidsiuimbober estingl vy,
were relatively Il ow in other species |ike
fammémbers was et weermohnast amases used and
However, some genomes exhibitedhvaraisablté en
| atest wupdat ed satruedikendoeweegridoau s eedy. gkefhe expr
eukaryotes. They are involved in different
i nstance;l obbgesliicx h(eblHILxH)YL 3fdFa $ nc slkesaemiene zi pp
A1 3)@nRINA I ndi roq ewiztimc )f iTnFg ern(L(PYFA e akey r ol e:
i n regulation oOThulsi,piodv elriexspy retddtlstins T ¢ f mi c

increases | ipid production by(@@8®#&asmoci ng g
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r e i n haanr@dtl ioir el | a(1 4 Willpns ctihdespl e@lshit egre nes c an

be candidate targets for engineering valual

S.4.9 Genomewide protein-family analyses

Ol east ert omgred theirmdwe it mMs o f ei ghA. otttealri apnlaan
EgrandiGs max, O. sativa, P. meMdsiciani Perar
were ret mPihgw od ofmrea mll ns eschwences were merged
and processed for cl| uSsitneul matnea laycste sClwssitnegr
at High I dent i t-GDHWIt4hiv iTtodli emia nacrel tRYSIt hr es hol
Clustering results were integrated into a s
i nf or matoimon (Lt4)esryPsrtoem o f classiThewt wene usi
summari zed 1 n-rtowo waiyfsf empent Cp ardtedrn nli Di @amd
Zi nc fthreegaelnfyer esting -hgwegéBddy RI MGl obl as
domai n;bi PMANng (333) andr essHBOTASLI Ar2el eé¢ lhg ihe mte
bi nding factor (R8BRt/IAREY demaisented prote
the ol easter geaiotgplt he Comp amit n gg elmi@mceisng fAinu.
adapter shared -bhgtapaptogi-TaptoitedaddAPAESI
(R) gene pr-oedatch saandya &RIAB)( WoDnai n- (1 PROO0?2
encoding genes were htilgehl gl aeptreersegeé radmg .2
termgmd hase domain (1 PRMNX63INgangdnleBRONIVD
secondary metabolite Dbiosynthesi sl i(kdeO gen:
modi fier (SUMOM/iskeentpriont/euibn q15i3f WA Lnlv)o]l v(eldP R
ripening (151 gseaesednaan dmatoinfs efi-vepwredi ne aci

cysteinetoy g ®HHZLI) mi t o ¥ li tnthemseefnecroads en gz igrecne s (-
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involved in oil bi osynthesi s matthwayyyd evaesrt e

genemcompared to (Bt®er plant species

S.4.10Disease resistance gene analyses
Mai n driesseiassteance f amiulcyl emeé mdernshi a@uig ne
repeat-bRRINBeSast er genes were also annotate
expansion analyses, by followPhgmtde smatlko
resi st andoemap rn@atcdadoitniddieng si t e (-tNBrSmi nPaHO 0 9
tol |l /i At erelceeipktRoyr PFO158f2)chandepeatci eERR; P
PFO7723, PFO7725, PF12799, PF13306, PF1351
HMMPf am search was atbaddi ednvaddethskeyd wsseiqgruge nc e
(mer) alignment tool Bt (M MEGRa vaBiodahtéhdsBiSe ¥ / h mme
LRR prwdree nsot bedi x -NgBrSo ugopnseBITRRR ( TI R type) ;
NBS, <coil NBSC)-INBFE anNBILRR (TndRn t ytpeer)mi nNa |
CC motifs cannot be i demit idfdie e dnMiadrelduesseidn g Pf ¢
program to i denctoifhyaidpost aitni vper difldeR IQ@©)disle gu e nc
@4Hdwi th threshdOlwascosedofAddi tionally, res
Pair@@dplrdgr am;s cwirtedf cauo@ 4)Bu@d application p
par al l-ebfig¢lod!| ied pepti de sreeqsuiednucee sp ruoshi anbgi |piati
A tot al afRR2g9%R0ON edBSwer e i dentified in ol
LRR propderemasl |y separated into twadl & stinc!
types. Mo st woody and herbaceous plants ¢
ol easter genome TddRRgpenme mbrecodasamday¥yso foun
crop gencmp@RPAl t houghwigdeen osnteb b s e (| PCRt udi es |

reported t hgee naebss einnqled)@gialrRsmenet(lmipdGnlo e olt & c k
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off I-Ryp-genRkes in othemogl érete ns paxciyva saglsdspr pabl
we know. It would be interesting to furthe

genes i-widenamal yses (Tafb2@tnhde & og .| crops

S.4.11 sRNA mapping onFAD2 genes

To map small RNA sa&kNAerl d b awe ewsrap@ ptelreat e d
I ncl 6domgpe fruitt bNeolvlieentbteerd sferacsnon ti ssue. |
we took the 10 kb FADRemess od FADBJgrdesep® ndi n
0eu013924.1, locatigrehr4 startingfrom 15,922,000F A D2g e nGey058547.1,

location; chr22 starting from 3,265,002 A D2g e nCGe=y033739.1, location; chrl7

starting from7 0 7 ,, 6 A DL g e n@eu007766.1, location chr8t arti ng from
12, 6860, RRANDERg e nCe061755.1, lationchr3st arting from 23, G
( FiSghHer e, we showed -$tha¢amhéEd@Po aBrddA own
FADZ2ankAD2genes are rich in TEs but 1ltOhe TE d
kbpegi 6 hFeAODI2gene. Then, the sRNA reads were
regions via CLC Gehowmitbh Wefkhhébhcipa¢amet e
mostly mappddR ormrgt BdBRaeNfe ss.heThe possi bl e si
sites were marked oSH7ag bae UMNRBR pbepgeonhabBi g.
SRNA mapping peaksbWeERe gd & nkAIERE dg eonne t(hFei g.
S27c) . Then, we searched et huesisnigRNA ec osni sReNnAs pse
FADRWUTRegions. We concluded t H&®TTa NSAARNA cC ¢
TCA ANN ACA )ACQdGNA o0-1t heA PABRDREADR
transcrmnpt sbibowd-3 caau&E AD@ t he presencse of 12

at the binxing site (Fig.
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S.5 Genome browser development

TheOl i \Genome Br ows er ohttp:/iGabsonet.feowimp.rba/cgi <
bin/gb2/gbrowse/olea_europeay s i n g Myt ShQ@L 5.1. 73 relationa
<http:// www. mygdlePenim> samidpti ng | anguage
<https:/ /| wwivhAepeancthoes .woerbg >.er ver <https:// www
to handle requests Itrad sume s O srrpdieelsd sd d vos ear
combination of database and interactive we
annotations on genomes (GBrowse) <http:/ /gt
the latter analyzdaiagd tthdmniSQdt e aq ebraises , ws
responds to them. Requedthega dada awelr es @ rhveenr
translated into graphical representations,
the intuitive inTbkef anequbfhebilaedassdodr poansdsew osr: d

i $&Rabafw2b!ldot o reach the dat abase.

S.6. Datasetinformation

The genome assembly was ((@apteadedn tounmbEl
MSRWO0000000D. ThBNA eq transcriptome datasets we
Sequence Read Archnhumbewi t BUBs2u0b3n6i2s8s51 o 6 SRR A4
SRR4473641, SRR44742, SRR4473643, SRR44736
and SRR4473647).

Additionall y,antdhealflulaldddat @asxetanddtea f i |
downéedadmtt<p: // olivegendme. agreg/ud o verdl opaadsssSw
i btgo r each T hieeh ydaotzaosmeet sl.i nk can al so be us
<http://portal.nersc.gov/dna/plant/annotation/wild_otived s weflrlo ma SORCAE

http://bioinformetics.psb.ugent. be/ orcael
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http://olivegenome.org/downloads/
http://portal.nersc.gov/dna/plant/annotation/wild_olive/
http://bioinformatics.psb.ugent.be/orcae/

Downl|l oadabl e Fil es

GeneOnthology_ _Olive. x| sp| edether ogmd md mag,y irn
annotation descriptions, GODateasest, X.EDGC

| PRscan_Olive. x|l sx; I nterProSchat aseéepubso6pf

KEGG_Orthol ogy_ Ol ive; KEGG ortdéml ggygomenot
(Dat aset S. 7)

GeneOnt hology_Sindicum. xS.s xi;ngddecoletodhd ento| o g
S..8)

Oil _Biosynthesis_Genes_ _Olive. txt; Genes i n
(Dataset S. 2)

Oil _Biosynthesis_Gened v&idndiicmumi 1t x8b;i oGgme &
i ndi(atmaset S. 3)

Ri pening_ge@Gemrsenliinvwealtwed i n rDapeaseyg ProBre
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Key genes involved in oil biosynthesis pathway
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KEGG metabolic annotations for olive-ripening genes
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