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Supplementary Figure 1. 454 Linker Library Production. The fragment sizes going
into each 454 linker library type were retrospectively monitored by BLAST comparison
of linker reads from each half-plate sequencing run to an initial assembly of the pisifera
reference genome. 50C50 linker library reads (including at least 50 bases up- and down-
stream of the identified center adapter sequence) that mapped to a single contig or
scaffold were identified. The DNA fragment size spanning the two paired linker read
sequences was calculated based on the alignment to the initial reference sequence. The
intended target insert sizes for each library type are represented by the solid blue line.
The average calculated insert size for each half-plate run is indicated by a red box. Error
bars represent +/- one standard deviation from the mean of all successfully measured
insert sizes for the given half-plate 454 sequencing run. As shown in Supplementary
Table 1, the intended 10 Kb target insert size linker libraries displayed a low 50C50 rate
(27% overall). For this reason, too few reads generated successfully measured insert sizes
to accurately calculate an actual average insert size, and therefore this library class is

excluded from the graph.
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Supplementary Figure 2. Average insert size and distribution sizes of Origen_1 BAC
library. Methods for BAC library construction were performed essentially as previously
described****. The average insert size and size distribution of the library were determined
by selecting random BAC clones and isolating BAC plasmid DNA followed by digestion
with Notl restriction enzyme and separation on 1% agarose with pulse field gel
electrophoresis (PFGE) (CHEF Mapper, BIO-RAD) at 1-50 sec linear ramp, 6 volts/cm,
14°C in 0.5X TBE buffer for 18-20 hours. The insert size of each clone was determined
by comparison with molecular weight standards and averages and size distributions were

calculated.
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Supplementary Figure 3. Incremental assembly of fingerprinted BACs. Fingerprinted
BACs were assembled incrementally into a total of 17 builds with FPC software
(incremental builds on x-axis). The final build of the reference pisifera physical map
resulted in 63,989 (51%) BACs which remained as singletons and 60,297 (49%) which
formed 11,457 contigs. Of the 11,457 contigs, 3,579 (31%) had two BACs, 6,359 (56%)
had 3-9 BACs each, 1,463 (13%) had 10-24 BACs each, and 56 (0.5%) contigs
comprised 25 or more BAC clones each.
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Supplementary Figure 4. The genetic map of the selfed Nigerian palm T128,
constructed using a combination of markers namely SNP, SSR and RFLP. SSR
markers are in red, RFLP markers are labeled green, the Shell gene is in blue colour while
SNP markers are denoted in black. The single asterisk shows markers skewed at P < 0.1;
double asterisk: skewed marker at P < 0.05; three asterisks: skewed marker at P <0.01;
four asterisks: skewed marker at P <0.005; five asterisks: skewed marker at P<0.001; six

asterisks: skewed marker at P<0.0005.
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Isotigs (unigene clusters) formed by assembly of

Supplementary Figure 5.

transcriptome libraries. Thirty transcriptome libraries were constructed and sequenced

by Roche/454 technology. In total, 15.4 million transcriptome sequences were generated

producing

comprising 5.2 Gb of sequence. Each of the 30 libraries was assembled

between 4,528 and 18,936 isotigs from fertile pisifera pollen (T124) and pisifera fruit,

respectively.
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Supplementary Figure 6. Repeat content. Sequences from the P4 build were screened
against known repeat databases from TIGR and RepBase* as well as against the
previously constructed PisiferaRepeat and OleiferaRepeat databases using TBLASTN
(Eval < 107, low complexity filters disabled). Regions of the P4 build matching these
repeat databases were extracted and annotated based on the repeat class to which they
most closely matched. This resulted in genomic regions totaling 282.3 Mb (14 bp to 5106
bp in size, mean 363 bp, median 197).

Known repeats in oil palm are dominated by LTR (long terminal repeat)
retrotransposons, especially the RIRE1-like subfamily which has undergone significant
expansion, as have other copia elements. Among copia elements, RIRE1 was the most
abundant subclass (20%), resembling certain species of rice in this respect*’, in
agreement with the prevalence of copia elements in oil palm predicted by FISH!. There
are very few non-LTR and DNA class transposons. Of the non-LTR retrotransposons,
LINEs make up less than 1% of total repetitive elements, and SINEs are negligibly

13



observed. Other classes of repetitive elements such as Class Il DNA transposons, hAT-
like transposons, MITEs and CACTA repeats make up relatively small proportions of the
overall repeat content of the oil palm genome. About half of the repeats in the oil palm
genome show no sequence similarity to other previously identified retro elements,
although 7 percent are composed of a previously observed but uncharacterized dispersed
repeat in E. guineensis DRepEG™’.
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Supplementary Figure 7 continued on next page.
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Supplementary Figure 7. Segmental duplications in E. guineensis. MUMmer plots
generated by the PROmer program are presented for observed segmental duplications
within oil palm. Dots represent windows of matching protein translations on the two
chromosomes, matches in the same direction are shown in red, opposite strand in blue.
Chromosome names are based on the nomenclature of the linkage groups in the T128
genetic map (Supplementary Table 7).
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A E.oleifera.

Chr7_Seghupl | chri_segbupl |

07_sc00330¢- . 07_se007d2e- .
07_sc00012¢- i 07_sco0pda-> .
07_sc03827-> . o7_sco0001e- e
07_sc00217-> 07_sc00310-> .
07_5c009364- . 07_5600073->
07_sc00076¢- - o7_sco0ld1->
©7_sc000834- o o7_se010784- =
o7_sc00230-> .- 07_scoi012-> T
07_sc00007<- . 07_schizdds- o

o7_sclldids- o o7_sclidd7->»

o7_schi3dd-> 07_schiEaT-> .

©7_zc003724- e o7_seh01634- cees

07_scli32id- .- 07_schildd->

©7_sc00104<- e 07_5e02E00-> .

07_sc00300-> . 07_sc00027-> ceaeas

07_sc00370¢- i 07_se00433¢- -

07_sc00310¢- 07_sc00227->

07_sc00123¢- o7_sco001de- e

07_5c00179-> e o07_5c00002->

07_sc00312-> . 07_scoi04as-

07_sc00140-> ceaas 07_sc0i303-> =

o7_sc00021<- PRI 07_schiz04s- =

o7_sc00d3z-> 07_sco0pI3s- o

o7_scld2d3-> s o7_scli0gd->»

07_sc000734- . A T P
o7_sc001774-  |....

Po23ible-TeDEat | e et e i e Seale: one character eguals 466822 bases

Zcale: one character eguals 323408 bases

chrli_segDuplo chr1s_segDuplo

|

o7_sco0oer-> | 07_sa0032->
o7_scddglo-> | o7_scli38dd- T
o7_2c008234- - 6752000374~
o7_sze00233-> | o7 5e001T0-> | siieeiiienaaaas
o7_sc02683-> | . o7_schidds->  |.....
07_sc00038-> | ) == P
07_sci01dz-> PP
poEsible-repaat|. Scale: one character eguals 05033 bases

Scale: one character eguals 137440 bases
chrl3_SegDupé | chris_segbups |
o7_sc00003-> o7_scio03ge- |
07_sc00376¢- 07_sc00037¢- |
07_sc00376-> . o7_scobbod->  |. .
07_sc00309-> possible-repeat|... .
o7_sc00220<- e
o7_sc22072-> . Scale: one character eguals 47920 bases
97_sc0l117<- e
o7_sclidis- .
o7_scddgld->
o7_scd3877<- .
o7_sc00047->
o7_sc0l1781->
o7_scondBpe- ...
= 1 =TT o

3cale: one character equals 843489 bases

Supplementary Figure 8a continued on next page.
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chrl_Segbupll |

07_sc00863-> .
07_sc00708<- .-
07_sc01213-> .
07_5C00130<-

07_s0001634-

07 _sc00032->
07_sc019814- t
07_5c00305<~ 5%
07_sc00410->
07_=c00046<- §
07_5000336-> &
07_sc010214- -
07_5¢01021-> :
07_sc000
07_sc02377<- .
07_sc00003->
07_sc00121-> S
07_sc00118->
07_sc00367<- i
07_sc00806-3 h
07_sc01119-3> ot
07 50073474 .
07_sc00006-> o
07_sc004374- ¢
07_sc002134-
07_sc00437-> .
07_sc00431-> 5
07_sc00007->
07_sco04 i
07_sc00264-3 F
07_=c00281-> st
07_sc00264<-
07_s5C00034<-
07_5003202< :
07_5e03733-> 4
07_s0000404- i
07_sc00487-> %
07_sc00075<-
07_sc00300->
07_5c00363<- ‘
07_sc0027d=>

07_5c01318<- .
07_5c01033-» .
07_5C02208-> 5
07_5c02004<- ?

07_5c00414<- .

07_sc00393-> i
07_sc08863<-
07_sc00333<-
posSihl e pepeab] v s S S e e e S e

Scale: one character eguals 320330 bases

chrl_Segbupl: |

07_sc00430->
o7_sc00406->
07 _=c01507->
07_sc01524->

©7_sc00203<~ .

07_sc00817<— .
27_5c004304- .
07_sc00183->
©7_sc00283->
07_sc00023-> .

27_5C00073-> i
o7_sc00307<~ .

©7_sc00307-> -
27_sc00064a— .
27_sc00013¢— .
©07_5C00613-> .
©7_sc00003->
©7_sc00003¢—
27_sc000336— .
07_se00230-> e
07_sc00771¢- .
©7_se00338<—
©7_sc00344->
27_s201370¢~ .
07_sc00204¢— .
o7_sc01367-3 -
©7_sc00183<~ .
07_sc00720-> -
©7_=C00360-> .
07_se00101¢— .
©7_sc00801-> B
27_sc00007<~ .
07_sc00280<— .
07_S€003314— .
©7_sc00100<-
©7_sc00807<—
©7_sc00230<- .
07_s200901-> -
07_sc02216¢- .
07_sc00113->
©7_sc00267<— .-
07_sc00234-> .
07_sC00082->
27_5c00311¢-
o7_sc00144-> ..
o7_sc0lldde- .
07_sc01401-> .
07_5C01098-> .
07_sc00303-3
©07_sc00046->
07_sc00338-> -
07_se00060-> .
57_=c00713¢- .
©7_s5c02012¢~ -
©27_sc00143<—
possible-repeat

Scale: one character equals 329675 bases

chré_Segbupll |

o7
o7
oF
o7,
o7
o7
o7,
o7,
o7,
o7,
o7
o7,
o7,
o7
LD
o7,
o7,
o7
o7
o7
o7,
o7,
oT
o7,
o7
o7,
o7,
o7,
o7
o7,
o7
o7
o
o7
o7
o7,
o,
o7
o7
o7,
o
o
o7,
pe!

7
7

“se0310-> o
T sc003104- S
5010114~ -

Tsco0991-> ..

5c00930-> P

" Sc00000-> ‘
~sco0001-> e

50007106~ -

" sc00189->

" 5c00209¢<-
5c00041¢- .

sc00E11-> i

5e00241->

5C00081-> s

" 5e01130-> =

Tsc00042¢- PRT
5c00081¢-

“scono2lc- v

_scbi207c-

_se01320¢-

_so03dd2¢- .

sc010024- &

sc00933<- .
" sc00240-> o
sc00822-> 5
5c00327-> .
_5e00773¢- -
5c00339-> F
sc0l061->
seD1432-> ..

SCO0EGTE .

" sc01013<- v

SC003Ddc- ue

“sco0813-> .

sc00660<- .

TScO0BL3<- o

sc00322-> .

_5e01131-> e
_sco00e3-> i s
5c00318->
se0ndds-> i
_sco027ac- |,

5C00330-> o

5sible-repeat

Scale: one character eguals 41267% bases

chré_Segbuplz |

07_sc02088-> .
07_scb014d->
57_sc00630<-
o7 sc0012-3 .
07_sco0719-> B
07_5c01386—> -
07_sch2azed- .
07_scO0377<~- e
o7sao02s-x | .

07_5000270<-
07 50002702 .
07_sc00171->

07_sCO0139<~- -
07_5C00763<-
07_5C00843<-
07 50017302 .
07_5c00137-> | ..ee....
07_sc00Ba2->
07_sco0084<- s
possible-repeat|..

scale: cne character eguals 188810 bases

Supplementary Figure 8a continued on next page.
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chrl_segoupl |+:: s s s chre_segoupiz |

07_sca0430-> ] 67_sco2d, i
i ©7_scon1de->
. 07 _scoreanc- e
67 scoo12-> .
= ©7_sc00710-> i
o o7_sco13as-> -
©7_sc00430<- = ©7_sc02420¢- s
07_5000183-> . 07_s000377¢-
07 sc00283-> s o7 sco0023->
c00023-> % 67_scop270¢- 2
_S000073-> o~ 07_s000270-> .
07_5000397<- . 07_5000171-> .
200307-> £ 67_scop130c- :
“scoosoa<- . 67 _scon763c- e
07_sc00613¢- § 67_scOddTc-
07 sc00013-> B 67 5c01730-> i
07_sc00003-> « 07_sc00137->
07_5c00003¢- 67 sc00862-> :
©7_sc009334- . o7_scoreads- :

c00230-> - pos!
c00771e- Z

le-repeat|.

Scale: one character eguals 188810 bases

07 s5c00344->

a7 sc0a9074- .
67_sc00260<- v
o7 20003316~

97_sc00100<-
©7_sc00807<- 5
c00236<- "

97_sc00113-> 25
27 5000207~

200234—> .
07_sc00082->

07_sc00713<- H
o7 50020124~ 2
97_sco0143<-

possible-repeat

seale: one character equals 349078 bases

chra_segDupl3

Chrs_segbup13

©07_sc14318<- . ©07_5000003¢-
07_sc002034- . ©7_sc00108->
07_s000412<- 07_5000009->

|

|
o7_sc00608-> . o7_sc0B638<— |
o7 ze00306c- o7 scou0am> |
o7_sc02244-> - 07_sc00176<~ |
o7 =0 15074- o7 5500078 |-
o7 sco1z09<- g possible-repeat|..
07_sco0223<- N
87 sc00106-> o scale: one character guals 104303 bases
07 sc00180-> e
07_sco1020-> .
o7 _scaz3dne o

87_sco133a-> 5
07 _sc163184- -
o7_scoloaa-> 2
©7_s5c00318->

07 _=c00973>

poSsibla-repeat

Seal

one character equals 180983 bases

chr2_segpupls chrio_segpupia

|
o7_scosnise- |

07_scoooiac-
07 sc00398->
o7 sconzoac- |-
possible-repeat|.

o7 sca07e5-> .
possible-repeat|.

Scale: one charactsr eguals 34078 bases scale: one character eguals 32373 bases
Chr9_segDupl5 | - - Chr2_Segbupls |

07_sc00004<—
07_sc00130->

07_s000320->
07_5000673¢-

o7_sc00116->
possible-repeat|......eu..

o7_sca000d—> B 07_5000373->

27 5c00100-> 07 5500323¢~

©7_sc00370<~ | ©7_sc00068<— |

07 sc00130-> | o7 sconoos> |

o7_sc01086-> | ©7_sc00668-> |

07_sc00713< £ 07 S000303¢—

87 scol13lic £ o7 sc00321->

07_=c00337-> 29 07 sc00039>  |..

07_sc00780-> ‘ pﬂisxhle—rapaatl Lo

07_sc00080<— | -

07 sco03tac- | ... scale: one character eguals 114820 bases
|
|

Scale: one character eguals 173333 bases

Supplementary Figure 8a continued on next page.
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chr7_segoupis |

©7_sc00800<-
©7_5c002034~
57_sc00366->
57 5c00010->
07_sc00726<-
87_sc00483->
©7_sc00808->
©7_sc00808<~
©7_sc000824~

possible-repeat|.

scale: one character eguals 39123 bases

Chr4_SegDup |

©7_sc0218<—
©7_sc03011¢~
©7_sc01310->
©7_5c00336->
©7_5c003024~
57_5c022074-
07_sc00308->
o7 scoDdzdd—
©7_sc00316¢-

e

Seale: one character equals 07642 bases

Chra_segbup3

07_sc00135-3
07_sc00203¢
87 =c00138<-
07_se00070->
67_sco0a7i->
07_sc00271->
o7_se00
87 _=c00038<-
o7 sc00020¢—
©7_sc00020<-
07_sc00814->

07_sc01414->
possible-repeat

Scale: one character equals 334008 bases

chris_segoupd

07_scooo1ic-
©7_sc00ad3->
07_sc00488—>
87 _sco1608<-
©7_sc00126->
o7_scolagac-
87 =c01233->
07_5€00300->
o7_sco0a0e->
possible-repeat

Scale: one character equals 110310 bases

chrs_segoupls |

07_sc00428¢<- |
©7_sc00738<- |
07_sc00003<- |-
possible-repeat|.

scale: one character equals 20111 bases

Chrll_Segbup2

|
07_sco0090-> |
o7 sconaale- |
07_sci0104-> |
07_sc00388<- |
©7_sci0131-> |
07_sc004624-
07_5C00498<- .
possible-repeat|.

Scale: one character equals 7070¢ bases

Cchrll_Segbup3d |

67_sc00087->
©7_sc00700-> i
07 scoos1s>

07_5002002<- .
07_scon33a<-
07_sc00803<- o
07_sc03020-> -
07 _sco0033<—
07 sc00147>
07_sc00300<—

07_5c00248<-
07_5001320-> .
07_sco0019<—
07_sc01137<-
©7_5c01830-> b
©7_5000471->

Scale: one character equals 218183 bases

chrs_segoups

©7_Sc00169<-

07 se13310<-
07_5000043->
07_sc0l1211<-
07_sc02847<-
07_5001003->
07_sco01374<-
©7_sc00112->
07 _sc00820->
07_sc00033->
possible-repeat

Scale: cne character eguals 103112 bases

Supplementary Figure 8a continued on next page.
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Chr5_SegDup5 ] Chr1o_SegDups |

07_sc00413-> . 07_sc00013-> | EEETT .
0775c03413-> 075c00603-> .
07_sc00030¢— 07_sc00301-> |

07 5c030844 . 075000258 .

57 sc00868-> . o7 sco8793-> | .
57500006 o7 sco8333e- | e

o7 5008204~ o7 scosa3se- | .

07_sc00044-> . ©7_scio030-> | P

07_5C03039-> . 07_5c00290<— e

07_sc003814— feee 07_sci0441-> | .

07 5C00087-> ©7_5001087<—

07_5c002004— . . o7_scto03l-> |

07_5C014284— - o7_sctosoe-> |

07_sc004164— - 07_5000431< | ..

07_SC00833—> 07_sSc00033<— |

o7 sc0008dd- . P o7 sco3lole-

07_sc00162¢— possible-repeat|
07_5c00046-> .

©7_5c020604~ . scale: one character eguals 150021 bases

©7_5c00108->

o7 5c003874~ .

07_5c014044~ .

o7_sc00203¢- ..

possible-repeat|......

Scale: one character eguals 260914 bases

chrs_segoupr | chrio_seqoupr |

07_se00255->
07_5200783<—

©7_s021200->

|

©7_5C00663<— |
©7_sc00830-> 07_sc03g34-> ..
©7_Sc00283-> . ©7_SCO0617-> |
07_sc04169<— o 07_schid27->
07_sc00843-> o7_sctoo2s-> |
07_sc03092<— e possible-repeat|
07_sc00330->
07 sc010104— .. scale: one character eguals 32332 bases
07 5c01831-> ..
o7_sc018634- .
o7_sco0ssle- ..

possible-repeat|..

Scale: one character eguals 66178 bases

chrig_segpups chriz_segoups

o7 sc00200->
possible-repeat

|
07_sc00161<— e 07_scteo7os- | eeves
©07_sc00146<— ©7_sco0123<~ | e
07_Sc01448-> aane 07_sciid3g-> .
07_SC004734— I o7_selosie- | .
07_50010334— o7_sci3eee-> | m
07_sC00013-> . o o7_setllas<- |
possible-repeat|.. 07_soio21l14- |

07 5c00340-> PR
scale: one character equals 04244 bases 07_SCU049Ra- |
1

Scale: one character eguals 103212 bases

chris_segoups | chriz_segoupe |

©7_sc00161-> 67_Sc00070-3

|
|
|
o7 scotsias |
I

o7 sco001 >

|

|

|

|
67_5c00103-> |

|

|.- T

|-

possible-repeat

Scale: one character egquals 06336 bases
scale: one character eguals 76033 bases

Supplementary Figure 8b continued on next page.

22



b P.dactylifer

chri3_segbups | Chris_segbups |
PDE_305831491< : PDE_305078131->
PDF_30510341B1- : POF_305991391<~
PDF_305323001-> . POE_305823001-> -
PDF_305083621-> P FDF_30s1000281- g
PDF_3058774814- " FOE_305764651<- :
PDR_30s1184851¢ : PDR_305081751-> :
PDF_3051180731- £ FOE_305078401-> 3
PDE 3057610913 3 PDE_ 30503309103 H
PDF_3050143414- : FLE_3051067671- e

2 POE_305007301-> .

s FDF_30s833031-> s

EDE_305983711<~ 5 & i
EDF_305720061<~ i POF_305739801-3

EDF_30s087001<~ . possible-repeat| . . g e g e R - -
B0 305742471<- . POK_305777031<-| ..

posSible-repeat : Gt M oa 2 IR POE_305080181-3 .

BDX_305760031-> . POE_305638361-3 .

PDE_30s5033701<-|...
scale: one character equals 47926 bases

3cale: one character eguals E4386 bases

Chrl3l_SegDuple |+++ --- - - Chrl5_SegDuplo |
PDE_305940361-> . EDE_3059027014-
PDE_305832781-> H POE_305713131-> -
PDE_305908001-> . FDE_305913431¢~ .
PDE_305873891<- . PDE_305780071<- .
PDE_305001191<- . FDE_3059320314- 2
PDE_305702831-> . POE_305773871<- .
PDE 305791631 . BDE_305070301<— 2
PDE_305688461<- . PDE_305677331-> i
PDE_305733331<- . PDE_305883711<— 3
PDE_305733332<- . PDE_305707061¢- G ais
PDE_3051074671- 5 FDE_305707001-> sa
BOE3051108501< : EDR_ 50107424 1- 3
PDE_305707821-> . EDE_305707004<~ 3

[ = PDE_3051103371- =5

. PDE 305709331 .

: EDE_3051040681< %

305072211<- -

PDE_30s870031-> 4 -
PDE_3051020221- .

PDE_305740291<- "
PDE_305736191<- . 4

PDE_30s000601-> & = E
PDE_3051082341< 3 PDE_305093301<— é
PDE_305837331<- . PDE_3051124801< o
PDE_305701211<- & FDE_3051110641< wd
PDE_305008001<- . FOE_30s832401¢- i
_305913211<~ o PDR_3051119321< .

PDE_305747431: . PDE_305940021-> :

PDE_305736701<- . PDE 305807061 .

PDE_305703701-> 2 PDE_3051031861- 5

PDE 3056348214 s PDE 3051063071 i

PDE_305114B111< . FDE_305813011-3| .

PDE_305833931<- 5 possible_repeat |. Geie SRR @R N R4 o @ w4 B EEN
BOE 3057770413 i PDE_3050330026-|. .. ...

BDE_305723301<- .

PDE_305934331-> s scale: one character equals 68833 bases

_305830381-> -
. 305861031<- .
PDE_305973101<- S
305770351<- -

EDE_>0s978521-> ;
PDE_30s870031-> .

DDE_30s072011->
BDE 305912231~ .
possible-repeat|...... o mE wure  w ¢ e "

Scale: one character squals 137440 bases

Supplementary Figure 8b continued on next page.
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Chrl_SegDupll | - - Chré_Segbupll |

PDR_3051110331- 3 POE_305080421¢-
PDE_3051073201< . POE 3058228014~
PDE_305747141<- . 1
PDR_3051173371< :
PDE 3051116381 =
PDF_30s727311-> . FOE_305703701<- .
PDE 3051034831 E PDE_3051140301< ;
PDF_305680871<~ F FLE 3057333714 -
PDF_305080371<~ " FOF_305003161-> -

% < :

% . = 3
PDF_3051100081- + - i
PDE_305701011<— . < B
PDR_305817521<~ E POE_3051003741< B
PDF_305827031¢~ & FOF_305033123-> t
PDE_3051000201< . FOE_30550860. -
PDR_30s5738331<- 2 PDF_30504345. .
PDE_3051027481< 2 %
PDF_305784331<~ . -
PDE_3051113301< % 5

PDF_305967031<~ -
PDF_305980801<~ A
PDE_305062011<— ;
possible-repeat| . ‘ e o 4 e iRt @ i

Scale: one character eguals 320330 bases

BDE_305$73231-> x
PDE_305971081<— .
PDE_305800321-> =
PDE_305703371<— 5

POE 30s6330817<| .

Scale: one character eguals 41207% bases

chri_segoupiz | . . . chrs_segoupiz |
PDR_305744001<— : BDE_30:708731->
PDF_305002321-> . .

PDE 3057530214 .
PDF_3051022021< :
PDE_305790331<—
PDE_30503300337 i
PDE_305062861<— 5
PDE_3051164381< .
PDF_3051150701- %
PDE_305932471-> 5
PDF_305838381<~ .
PDF_30503309724 3

PDF_305070321-> 5

PDE_305927081-> . PDE_305043301<— E
PDF_3051094101< . PDE_3056330038-
PDE_305930881<- . EDE_3051141221-

PDE_305707071-> . >
PDE_3051004331< 3
PDE_3051002031- .
PDE_3050330980- :

PDE_30s873391-> . e
PDE_30s5010271-> . .
possiblezepeat| . . . :

PDE_305063309397
PDE_305819001->|.
PDF_3051033261<.

Scale: one character equals 340678 bases

Scale: one character sguals 188310 bases

Supplementary Figure 8b continued on next page.
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chrz_segoupir | chra_sagmupis |
3e5TITIIIC- . POX_3051090101
. oK,
. FOK_395823811<-

. POK_3051118341=
. BOK_3951078231-

<
- BOK_30Sl080831-

- 3057708

B BDK_305708881<— -

- BDK_395710481

BOK_305940701cn -

FOK_30578R4B1cm .

BOK_sasal

. BOK_305743931 -

- BDX_3ezEimss. -
F0X_3e5828383<— - FOK_345088333— .
5DX_3051188041 - BOK_305707862< -

. BDK_30Se8308311
- BOK_30 CErE

. BOK.
- BOK_3051143881- -

. BDE_azTrEne
BDX_3gs@oazel

. BDX_3es7Isel

- FOK.

- BOK. -
B BOK. .
- PO .
SDX_3051046001— .. PO B
FoE_3857 . FOK. .
FDX_3851116031- . BOK. -
SOX_3e5T14381: B BOK. -
SOX_3851111871- B PO -
sOX_3osermenze- - POK. -
SOX_3857TTETEI<— .. PO, .
FDX_385700771cn . BOK. -
SOX_305TI18722 . BOK.
SOX_305814802<— - PO -
sox - POK. -
sox, B PO,
Fom . FOK. B
sox .- BOK. B
sox BOK. -
o BOK B
sox, PO, -
Fom . FOK. B
sox B BOK.
sox, B BOK. B
sox - PO .
sox BDK_3051094831- -
o . POK_34503743. .
sox - BOK.
sox, - BOK. -
sox PO
sox POK. -
sox, B PO,
FOE_35TERILic— . FOK. -
5o - BOK. -
sox - PO
sox - POK. B
sox, . oK_305730811<—| -
Fom possible-Tepeat| .. . . . e e
sox

ocale: one Character aguals 1sssss bases
sox

Fom
5o .
possible-rapeat|. e - - P e

scale: one characier squals 12ses3 bases

Supplementary Figure 8b continued on next page.
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Chr2_SegDupld |++++ - - -- -- Chr10_SegDupls |

PDE_305022111-> iz BOE_305022111->
PDE_30s727001-> H EDF_30s7342414-

PDE_305042731<~ 18 BDE_3051028371—

PDE_305888721-3 i BOF_30s003301<-

PDE_30s1130B11< : POE_3058741714-

PDF_3051033231- : FDF_30s730121<-

PDE_3051147161< . POE_3051170601<

PDR_305749011-> . POE_305803701-> .
PDE_305874171<- . -

PDE305713081-> £ = 2 ‘
PDF_3051093001< B FDF_305010631<- .
PDE_305006831-> : PDF_30s1048521< .
PDF_305016721-> i3 FDE_30s1001381< i
PDR_30s732731-> . .

PDF_3051034411- i
PDE_305842391<- :
BDE_305803701¢<— £
PDE_30589612 1<~ :
PDF_305874161->

EDF_30s088301-> .

PDF_3051182731- § FOF_30s033381-> E
PDE_305803122-> . PDE_3058701 .
PDE_305860431-> . .
PDE_305009001—> o~ .
EDE_3057939714~ . .

PDE_305741761<- )
PDE_305674431<- E
PDF_305074432<- E
PDE_305805001<- .
PDE_30s777361<— i
PDF_305743731¢- :
PDE_305844341-> z
PDE_30s880831-> 2
PDF_305783201-> .
POE_3058760E1<— -
PDE_3051000361< %
PDF_305602431-> :

PDF_305073831-> o PDE_30s5070831-> ...
PDE_305000011<— 2
PDE_3051001931- . soale: one character equals 32373 bases

PDE_30s001331<— .
PDR_3051084421- :
BDF 3028623513 .
PDF_305864341-> -
PDF_305810201<- .

PDF_3051072331< -
PDE_305828021-> i
PDF_30s5880322-> B

PDE_305833331-> .

PDE_305702341<~ .

PDF_305702342<— :

PDE_305764431<-| .

possible-repeat| . ... . S — . —
PDE_3051208E01-|..

sScale: one character equals 34978 bases

Supplementary Figure 8b continued on next page.
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Chr9_SegDupls |

PDE_3051127481€
PDE_30593a011<—
PDF_305800131<—
PDE_30=790101->
PDF_305810601<~
PDF_3051145301-
305807001<~
PDF_305774741¢~
PDF_305901301<—
305803031->
PDF_3051007221—
20K 3057782115
PDE_3051177671€
PDF_3051021321-
PDF_305808371>
PDF_305302741<-
PDF_3051131331€
PDF_3051130431-
PDF_30s370231->
PDF_305880181->
PDF_305609581->
PDF_305073211->
PDE_305980341<—
PDF_30s823781->
PDF_3051022631€
PDF_3051148001-
PDF_305820001<—
PDF 3051143201
PDF_305071701<~
PDF_305930131->
PDFE_305083011->
PDF_305777601->
PDE 305765841
PDF_305800701<~
PDE_305671231->
PDF_3051130301€
" 305073081->
7305911131
PDE_30=312031->
DF_305873391<-
DF_305837131<~
PDE 305701331~
PDF_3051200001<
3087501714~
T 305072071<~
PDF_30s1143911-
PDF_30s721731->

PDE_3051044341¢ +
PDE_305783201-> i

T30s1132031<| .
PDE_s0sazizil->| .
PDFE_305740701->| .
possible-repeat|. . o 5

Scale: one character equals 173335 bases

Chr2_SegDupls |

PDE_305030081<-
PDE_305833481->
PDE_30s871421<—

POE_ 3059410714
POE 305863201
POE_305704021¢-
POE_3056330046-
POE_30s048401¢-
POE_3051210341-
PDE_305670001<—
DOE_305970031->
PDE_305948441<
POE_3057208724- .
PDE_305803801
POE_30510245
possible-repeat
POE_305023071->| .
PDE_3051037321<| ..

scale: one character eguals

Supplementary Figure 8b continued on next page.
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chr7_segbupls |

PDE_3051031421-
PDE_305020031¢~
PDF_3051027111-
PDF_30s310101->
PDE_305814221¢-
PDE_3051076321<
PDF_3051063001-
PDE_3051033101-
PDE_305973631¢-
POF_305713601¢-
PDE_305773402->
POR_305664381->
PDE_305823731->
PDE_305736031¢~
PDE_305724031¢-
PDE_305801391->
-

v
v

PDX:BOSJDBXlBL(
PDE_30s5860031<-
PDE 3058618314~
possible-repeat
PDE_30s5020181

PDE_30s51001031-
PDEK_3051173431-

Scale: one character equals 30123 bases

Chr7_SegDupl |

PDE_305833381->
PDE_3051105381-

DR _3051139491¢
PDE_3051086741<
BDE30288732 14~
PDF_30s737131->
PDE_305472321->

EDE_305700471->
EDE_3051080871—
BDE 3051127011~
. 305703431<—
FDE_3051107771-
PDE_305071281->
BDK_305843201<~
EDE_305714171<~
EDE_305863471<~
EDE_3058406461<~
EDE_3051140401-

P0K30283308125
EDE_30s707601<~
PDE_3051174331-

BDE_305701081->
PDE_3051084291€

PDE 3051122481
PDE_305732061<—
PDF_30s306821->
PDE_3051032231€
PDF_30s346001->

PDE_30s880001->
PDE_3051046841-
posSible-repeat
PDE_3051030381-

Scale: one character eguals 323408 bases

FDE_3051023321-
FDE_305673341<-

PDE_305069931->
FOF_30sE01831<- 1

possible-repeat| . . ..o . oeee . .
FOE_30s00301

scale: one character eguals 20111 bases

Chr3_SegDupl |

PDE_3051194351<

BDF_305678231->
EDF_30s828601<-
FDE_3051152251-
PDE_305770803->

>

Scale: one character equals 466822 bases

Supplementary Figure 8b continued on next page.
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chra_segoupz |

PDF_305901121->
PDE_30s737991->
PDE_3051023031—
PDE_305712031<—
PDE_3051043321-
PDF_305871271->
PDF_305203801<:

PDE_305920681¢
BDF_305913031<
PDE_3050700a1->
PDF_305604081¢-
PDF_305662431->

DDE_305053091E6
PDF_3051172031<
DDE_305704631->

PDE_305086791->
PDF_305076071¢—
EDE_3051006141-
PDE 30503300116
EDE_305914011¢-

PDF_3051083781-
PDE_305784721¢
PDF_3051139061-

PDF_305903631-> .
PDE_3051103401— 4
PDF_3051003211- ..
PDE_3051122811< .
possible-repeat S

DDE_305904681¢— .
BDE_305871471¢ e

Scale: one character equals

67542 bases

chril_segoupz |

POF_305703181->
POF_3051084301-
PDE_3051143461-
PDE_305P00201<—
PDE_305083901->

PDE_3051033761<
PDE_305949931<—
PDE_305733831<—
EDE_3051033731-
FDE_305670131->
POE_305030001->
PDE_305034131->

PDE_305808071-> 2
PDE_305740031<-| .

EDE_3051133771-
possible-repeat

Scale: one character squals 70706 bases

Supplementary Figure 8b continued on next page.
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Chr4_SegDup3 ] chrll_Segbup3d |

PDF_305863231-> . PDE_3057322214
. PDE_3050047424—
. FDE_305081141->
. . PDE_3051080341-
PDF_305742221-> . FDE_30s713321->
PDE_305303301<- . FDE_305688611-3
PDF_305716321-> . PDE_305092261<-
PDF_305961111<- . FDE_305700021->
PDF_305600301-> . PDE_305700001->
PDE_305720441-> . PDE_305073482<—
PDE_30511543B1< . FDE_305613551-3
PDF_3051006041— . PDE_305710101->
PDF_305840331<- . FDE_305700401<~
PDE_305821421-> . FDE_305683283<-
PDF_305811331<- . PDE_305080121<—
PDE_30578B7E1-> . FDE 3051077331
PDE_305928161<- . FDE_305868181-3
PDF_305480331-> . PDE_305070881->
PDF_305900061<- . PDE_305028781<-
POF_3058661014- . FDE_305873331¢-
PDF_305733431-> . PDE_305689841->
PDF_305940741<- . FDE_305773431<~
PDE_305837021<- . PDE_305779201<—
. FDE_3051073781<
PDE_305728011-> . BDE_30s034801<-
PDF_305461101<— - PDE_305672331->
PDF_305746771<- . FDE_30s703821<~
PDE_305787701-> . FDE_3056330060-
PDF_305831241¢- . PDE_305731311->
PDE_305780221-> . FDE_305738411-3
PDE_305700901<— . PDE_3050330984-
PDF_305700002<- . FDE_305740701<~
PDE_3051186071- . FDE_305831041-3
PDF_305003401¢~ . POE_30s5773121¢-
PDE_305333021-> . FDE_305611301->
PDF_305907811<— . PDE_3050879014-
3051136331 . PDE_305000211->
F_3051060331< . PDE_30503300180
PDE_305767401-> . FDE_3051131361<
PDF_305940701<— . PDE_3051010001-
PDE_305680021-> . FDE_305B44111<-
PDE_305808301-> . FDE_305000341-3 .
PDF_3051130201< . PDE_305081171-> .
PDE_305738371<- . FDE_305004221-3 .
PDF_305836041-> . PDE_3050038214— .
PDF_305477371-> . PDE_3051074001< -
PDE_3051008011- . FDE_3051078621< .
PDF_305803441¢- . PDE_30s50330000< -
PDE_305823431-> . FDE_305720261<- .
PDF_305907721-> . PDE_305740331<— aes
PDF_305316001-> . PDE_3051183031< .-
PDE_3051018641< . FDE_30s833241<- .
PDF_305876721-> . PDE_3051133711- .
PDF_305302041<- . PDE_3051083381< .
FOF_30s862411-> . FDE_305677801-3 .
PDF_3051063301— . PDE_3051003381< .
PDF_305472731-> . PDE_3051002081< .
PDE_3059121B1<- . FDE_3051004071< .
. PDE_30563300330 .
. FDE_305670041-> .
. PDE_3051103121< .
. FDE_3051037371- .
: . FDE_305B03401<- .
PDF_3051140431- . PDE_3050707314— .
PDF_305734031-> . FDE_30s1184231< .
PDF_305748211<— . PDE_305074341-> .
PDE_305781641<— . PDE_3051100101-| .
PDE_305600011-> . FDE_305726221-3| .
. possible-repeat|. . e
PDE_305974041<- . Scale: one character eguals 218183 bases
PDE_305793411<- .
possible-repeat X e e . .. ..
PDE_3051015641< .
PDF_305800871-> .
PDF_305700831<-|.
PDE_305767041<-].

Scale: one character eguals 334088 bases

Supplementary Figure 8b continued on next page.
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sOx_3a5TEB0I<—|
=ox_38578328

POX_3oSsTASAL
50X_38588130

FDX_30583309885]|
POX_305889271<-|
=ox_3ssessoeais]
50x_30sTITEE-=|
D% _38585383I->|
s2x_3asessoedes|
smx_3asasTes

chzs

_segups |

FoK,
FoK,
FoK,
FoK,
POK,
POX,
Pox,
PO
Fa,
POK,
POK,
PO
POK,
FOK.
FOK_
PO
PO
PO
FOK.
FOK.
FOK,
FoK,
PR
PR
FoK
PoK_

FoE_3

PoK,
FOK_
FOK_
Far_
FOK_
FOK_
FOK_
FOK_
FoK,

Fo_
Fo_
PO
PO
PO

30572008 2|
305042882

se51125781-|
sesionesIi-

3ezezazerio|
ses1175061-|

i
i raL
litarassinn|
203693 1

FUE_30

PO _
Fo_
FOK_
FOK_
FOK_
FOK_
BOK_

30575304 2|
FT PP
3051023081

Supplementary Figure 8b continued on next page.
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chrs_Seghup5s | - - - Chrlo_SegDups |

PDE_3050330037< ‘ POR_305830411¢-

PDE_3051047211~ = EDE_305699601<~
T3051180211< . EDE 3051120001

PDE_30s1044211< ” BOK_3051004761<

PDE_30s8377714- % PDK_305666001->

PDE_305071401¢- . BDE_305948081<—

PDE_30s1041771- « POE_305700012->

PDE_3051210631< i FOE_305732801->

PDF_30s073601-> . PDR_30563300416

PDE_30s730011¢- i EDF_305038201->

PDF_3051043311< c PDF_30s004701<—

PDE_3051084191< . FDE_305688301->

PDE_3051093481< 4 BDE 30587005 1<—

PDE_305742701¢- : FDE_3056709414—

PDE_3056330080— : BOK_30s711741->

PDF_30584D831¢— 2 BDR_305730341-> s

PDE_3051102331- BDE_305893111-> .

BDE3051163641< . BDK_3051071031- .

PDE_305073101-> = BDE_305834201<— .

PDE_305700431¢- FDE_305603371-> .

PDE 305760281 . BOE_30s1208371< =

PDE_30s867831¢- : PDE_305677041-> .

PDF_30s9300601-> . PDE_3051143071< .

PDE_305038281¢- : EDF_305638131<~ s

PDE_30s328471¢- E POE_305000031-> i

PDE_30s1121061- - FOE_3057830614~ -

PDE 3051172421 5 PDE_305700321<— 2
305340001<~ 5 POK_305841711-> 5
T305771801<- . PDE_3051036321- .

PDF_305802831-> : FDE_3051003041< %

PDE 305882841 . BOE 3056030713 .

PDE_30s884771-> E FOR_3058738814- .

PDE_305864611-> . BDE_305960201<— i

EDE 30594240 1¢- i BDE302697121-> .

PDE_3051138331< : EDE_305679301-> i

PDE_30s001171-> . FDE_305706631-> .

PDE_305700322¢— . possible_repeat . P .

PDF_30s1122321- - EOE_305003701-> :

PDE_305060091-> . PDE_305732141->

PDE_305821801-> -

PDE 3056924313 z Scale: one character equals 189021 bases

PDE_30S774101<- .

PDE 305791121 1

PDE_305036071-> i

PDE_305670711-> H

PDF_30s771421<- .

PDE_305677311-> 2

PDFE_30s700671-> B

PDE_3051193171< 3

PDE_30s1163281- s

PDE_305820371¢- .

possible-repeat ; y . . i

PDE_30s006571¢- .

PDF_30s737161-> .

PDE_305832031-> :

PDF_30s1098111<| .

PDF_305704661<-| .
PDE_30s400481<-|.

scale: one character equals 260814 bases

Supplementary Figure 8b continued on next page.
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chrs_segbup? 1

PDE_30s1048441-
EDE_305763191-3>
PDE_30s1064361-
PDE_305702001<~
PDE_305003281<-
PDF_30s1167661<
EDE_305636331<-
PDE_305377831c-
PDF_30s822081->
BDE_3051023861—
PDE_305000161->
BDE_305016171->
BDE_305810131->
PDF_305700281¢—
BDE_305010701->
BDE_305843271->
PDF_305740131¢~
PDE_305931821<—
PDF_30s700191->
possible-repeat
PDE_305863681<-
PDE_305343061<-

Scale: one character equals 06173 bases

chrio_segbupi |

POF_30s7032
PDE_30s7026
EDE_30s711301->
PDF_30s703031->
POF_30s740141<~
FOF_30s813451<-
PDE_30s1117701<
FDE_3059240a1->
POR_30s832771<~
POE_305039381->
FDE 3057621514~
PDF_305020071<~
POF_305749101->
PDE_305803731<—
POF_30s811001->
POE_30s1177041<
PDE_30s1024751<
PDE_305734861->

EOF_30s023121->
PDE_305089331->

PDF_30s764701->
FOF_30s004041¢~
PDK_305901721<—
PDF_305813321
POFK_305772701->
POF_30s749131<—
POF_30s808101<~
PDE_3058870931<—
PDE_305608421->
FOR_305637371<:

PDF_3058330214—
POFK_30s770071<—
BDE_302661121->
FDE_305811321<-
PDF_305029901
PDF_305002071-> 3
POE_3050108
PDE_30s024671->| .
PDE_30s833601->| .
PDR_305612091->
possible-repeat| . .
POF_30s700171<-| .

POF_30s1030321- ..

Scale: one character

Supplementary Figure 8b continued on next page.
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equals 32332 bases




Cchrlé_Seqbups | -- - - Chrlz_Segbups |

PDE_30s1104011- : BOE_30567025
PDE_30s860581<- . BDE_305711371¢- &
3051045071 0 EDE_305744301->
305802931 . PDE_3051080961— .
E_3051030811< . PDE_3051080961<
305762281 .- PDE_3051003471- .
PDE_305783041<- . PDE_305783041-> .
E_305864031-> . PDE_305783041<— ceene
PDE_30s85500121 s BDE_305032741<- +
PDE_30s787781-> = EDE_3050330003- .
PDE_305100B181< BDE_3051033641< .
PDE_305880231-3 p BDE_3051078311< 5
PDE_305330601-3 4 BOF_3051139081- i

PDE_305807631-> “

PDE_305863031<-
PDE_30511B3211< .

PDE_305603011¢<- : PDE_305777781<~ .
PDE_3051147721- s EOE_305770021-> s
PDE_30s801611-3 . POE_3051177171- :
PDE_303801B01-> . POE_3051017B81< :
PDE_305701381<- . BOE_305015211¢- .
PDE_305763371-> . PDE_3051041821< o
PDE_3050067814— e BDE_305774002¢ .

; BOE_305820031<— .

i POE_305947231-> .
PDE_305002081-> . EDE_305730061-> .
PDE 3030041214~ : POE_3058337B1-> s
PDF_3051176201- . POE_3051088301< =
PDE_3051130661- . EDE_3050303B1¢~ .
PDE_3051108331< 2 POE_305824241¢~ 3
PDE_305074301<- “ BOE_305733721-3 did
PDE_3038330081< - POE_3051141521- s
PDE_3051023041< = POE_305637833¢- 5
PDE_305701221<- . PDE_30S1092771< .
PDE_303833621<- - POE_305723641¢~ "

3051019321~ .
E_305804011-> .
305831001<- 2
3057418813 4

_305707301-> . FDE_3050330004— .
PDE 30365300236 - POE_305884111-3| .
PDE_30s871781->| . “
PDE_30574B141-3] . BDE_30s786041-3| .
possible-repeat| . .. . .. G @ s shoeme R 4 BElEE W POE_3051060521<].
PDE_305663131-3]. possible-repeat|. ... . E . S e A v .

EDE_305638071->|..

Scale: one character equals 04244 bases

Scale: one character eguals 103212 bases

Supplementary Figure 8b continued on next page.
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chris_segbups | + chriz_segoups |

oox_ 30593801
DR 3050081914
PDE_305861061<-

cter equals §033¢ bases

1->
BDF_305088791->
PDE_305004021->
POF_305008331<~
PDE_305803111-3| .

Supplementary Figure 8. Segmental duplications. a, Validating segmental duplications
in E.oleifera. For each segmental duplication in E. guineensis, we verified the unique
representation of the two corresponding EG-5 linkage groups in the O7 Build in
E.oleifera using comparative genomics. The Segmental Duplication (SegDup) is plotted
as a line of + signs each representing a number of bp (indicated below each plot). O7
scaffolds on the y-axis) correspond to each duplicated EG-5 region (x-axis). Plots for the
two halves of the duplication in EG-5 are presented side-by-side. Note that some smaller
overlapping scaffolds have been removed for clarity. b, Validating segmental
duplications in P.dactylifera. For each EG-5 linkage group involved in a segmental
duplication, we verified the unique representation of that region in the P. dactylifera

scaffold assembly as above.

35



EG_Chr4

10000000

soooo00 W e eeenpgpeseeeben e d e .-
: : . : :
.
i ' . . i
[ R : .................................... T
o 5000000 10000000 15000000 20000000 25000000 3000000 8] 5000000 10000000 15000000 20000000 25000000 30000000 3500000
M_acuminata_chrll I _acuminata_chrd

Supplementary Figure 9. Synteny between banana and oil palm. Two mummer plots
showing synteny between E. guineensis chromosomes 4 and 11 with M. acuminata
chromosomes 11 and 8. Plots show protein level conservation, and imply that several
ancient internal rearrangements have occurred. Matches in the same direction are shown

in red, opposite strand in blue.
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Supplementary Tables.

Supplementary Table 1. Pisifera genome fragment and linker library statistics

All Reads Useful Reads
Target Lib (Kb) Plates Reads (M) Seq Cvg 50C50 Rate  Reads (M) Seq Cvgy

Fragments 41.0 53.5 11.6 - 99.6 20.0
0.75 4.0 5.4 1.0 63% 3.4 0.6
15 8.0 9.1 1.6 60% 5.4 1.0

3 3.0 2.5 0.5 54% 1.4 0.3

5 215 235 4.5 53% 125 24

8 8.5 11.8 2.3 51% 6.0 1.2

10 10.0 115 1.9 27% 3.1 0.6

13 8.0 10.1 1.9 46% 4.6 0.9

20 11.0 15.2 2.7 43% 6.6 1.2
Total 115.0 142.6 28.1 142.6 28.1

For fragment (non-linker) and linker libraries of the indicated insert sizes (Target Lib
(Kb)), the number of 454 full plate runs (Plates), number of reads in millions (Reads),
and fold sequence coverage generated (Seq Cvg) are provided. All Reads heading refers
to total reads and raw sequence coverage. Useful Reads heading refers to linker library
reads in which the center adapter, as well as at least 50 bases of sequence before and after
the center adapter, were sequenced (50C50). Those reads which included genome
sequence, but were not 50C50, were removed from linker library read groups and added
to the fragment library read group. Total raw sequence fold coverage reported in
Supplementary Table 1 is greater than that reported in the main text. Raw sequence
coverage reported above (28.1x) is based on the total base pairs of sequence generated.
Raw sequence coverage reported in the main text (26x) is based on quality filter passed

reads used by Newbler in the genome assembly.
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Supplementary Table 2. Oleifera genome fragment and linker library statistics

All Reads Useful Reads
Target Lib (Kb) Plates Reads (M) Seq Cwgy 50C50 Rate  Reads (M) Seq Cvgy

Fragments 34.0 49.8 10.0 - 88.6 17.1
0.75 4.0 4.1 0.7 58% 2.4 0.4
15 4.5 53 0.9 63% 3.3 0.6

3 1.0 11 0.2 56% 0.6 0.1

5 27.5 31.3 55 57% 17.9 3.2

8 7.5 7.9 14 47% 3.7 0.7

10 14.0 17.3 3.3 42% 7.3 14

13 1.0 15 0.3 49% 0.7 0.1

20 8.5 12.1 2.4 48% 5.8 11
Total 102.0 130.3 24.7 130.3 24.7

Plate runs, reads and sequence coverage are provided as described in Supplementary
Table 1.
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Supplementary Table 3. BAC Pool Fragment and Linker Library Statistics

All Reads Useable Reads
Target Lib (Kb) Plates Reads (M) SeqCvg 50C50 Rate  Reads (M) Seq Cwvy

Fragments 4.0 3.6 0.6 - 8.1 1.5
15 0.5 0.6 0.1 49% 0.3 0.1

3 4.5 4.2 0.8 47% 2.0 0.4

5 0.5 0.7 0.1 49% 0.4 0.1

8 1.5 2.0 0.4 47% 1.0 0.2

10 0.5 0.9 0.2 45% 0.4 0.1

Total 11.5 12.2 2.2 12.2 2.2

Plate runs, reads and sequence coverage are provided as described in Supplementary
Table 1.
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Supplementary Table 4. The oil palm genome sequence

Largest G+C % of P5

Genome" N Size (Mb) N50 (Kb) (Mb) content Scaffolds

P5 Build contigs 1,309,411 1,549 3.14 0.13 39% -

P5 Build scaffolds 40,360 1,535 1,045 22.10 37% 100%

EG-5 Linked chromosomes 16 658 44,350 68.43 37% 43%

EG-5 Linked + P5 unlinked 40,072 1,535 1,270 68.43 37% 100%

Scaffold gaps 166,221 478 - - - 31%

Observed repetitive sequence® - 282 - - 39% 18%

Estimated repeat content - 760 - - - 50%
G+C % of P5

Genes® N Size (Mb) Mapped Unmapped Content Scaffolds

Total predicted 158,946 92.1 - - 50% 6%

With RefSeq support’ 34,802 348 T4% 26% 50% 2%

With RNASeq support’ 15,311 6.8 63% 37% 52% 0%

Known retroelements’ 67,169 38.2 33% 67% 50% 2%

ab initio only 41,664 12.3 60% 40% 51% 1%

Characteristics of the E. guineensis genome assembly.

®Many partial, degraded and unknown retroelements included

“Characteristics of gene predictions for the E. guineensis genome.

YGene predictions matching genes in RefSeq database version 35.

*Gene predictions supported by transcriptome sequencing, but without RefSeq match.
'Gene predictions matching elements in RepBase and/or TIGR Gramineae repeat

database.

The assembly resulted in 1,309,411 contigs and 40,360 scaffolds. Scaffold sizes
range from 2.0Kb to 22.1Mb. The scaffold N50 (minimal scaffold length of the smallest
set of scaffolds that are able to span 50% of the genome) is 1.045Mb, and the combined
total length of the assembly (P5 Build) is 1.535Gb, representing 85% of the estimated
1.8Gb genome size (Supplementary Table 5). Comparison of the P5 Build to genetic
linkage maps (Supplementary Fig. 4, Methods) resulted in unambiguous positioning of
366 molecular markers within 304 of the longest P5 Build scaffolds, forming a new
assembly, “EG-5 Linked”. This new assembly includes 16 genetic scaffolds (one scaffold
for each of the 16 oil palm chromosomes) and 658Mb of sequence. EG-5 Linked scaffold
sizes range from 21.3Mb to 68.4Mb, and the EG-5 Linked assembly has an N50 of
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44.3Mb. Including the EG-5 Linked and P5 Build (unlinked) together, the combined
assembly contains 40,072 scaffolds with an N50 of 1.26Mb.

Gene predictions from the P4 build were generated using Glimmer and SNAP
resulting in 151,252 predictions from Glimmer and 158,897 predictions from SNAP. The
two were screened for overlap in the P4 build, and overlapping predictions from SNAP
were removed from the set resulting in 158,946 predicted transcripts in the P4 build.
Gene predictions were then classified by BLAST searching (Eval < 10™) to reference
genomes of A. thaliana, O. sativa, curated RefSeq35 (with retro-elements removed), and
E. guineensis transcriptome libraries. In addition, gene predictions were screened against
the TIGR Gramineae repeat database, as well as pisifera and oleifera repetitive sequence
databases (see Repetitive sequence detection). Predictions were then grouped as follows:
RefSeq support: 34,802 genes; retroelements: 67,169; Transcriptome only: 15,311; Gene

predictions with no supporting evidence: 41,664.
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Supplementary Table 5. Genome size as determined by flow cytometry

E. guineensis
Measurement dura (Mb) pisifera (MDb) E. oleifera (Mb)
1 1801 1,806 1,820
2 1850 1,832 1,825
3 1825 1,836 1,801
4 1820 1,828 1,818
Average 1824 1,825 1,816
Std. Dev. 20 13 10
Average (E. guineensis) 1,825
Std. Dev. (E. guineensis) 16

The genome sizes of E. guineensis (dura and pisifera) and E. oleifera were determined by
flow cytometry. Four independent measurements were made for each genome (personal
communication, Dr. K. Arumuganathan, Virginia Mason Research Center).

The estimated genome size of E. guineensis is similar to previous flow cytometry
studies*®*°. Interestingly, the genome size of E. oleifera is similar to that of E. guineensis.
However, the genome size of E. oleifera reported here is almost twice of that previously
reported for an E. oleifera palm from Surinam*. The fibrous and lignified nature of the
Surinam E. oleifera leaf samples most likely contributed to poor isolation of nuclei, and

the subsequent lower genome size estimate for E. oleifera®
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Supplementary Table 6. Transcriptome library sequencing and assembly details

Assembly Group
Q
g S '9 Eo
gsE23EQFO
523 5568==
NDOo0arFrZALCI
Mean  Median
Tissue Species or cross # Reads Total Bases Length Length #lsotigs A B C D E F G H
E. guineensis materials:
spear leaf Dura 611,301 234,730,367 741 790 17,849 1 1
Root Dura 544,460 186,827,044 653 704 13,688 1 1
Floret before anthesis (BA) Dura 430,617 136,972,388 644 701 13,025 1 1
Floret/fruit after anthesis (AA) Dura 491,450 159,452,355 527 554 7,857 1 1
Spear leaf Pisifera 353,102 126,429,118 566 583 11,969 1 1
Leaf Pisifera 563,194 209,578,762 630 667 11,204 1 1
Root Pisifera 471,740 156,149,475 619 662 7,897 1 1
Pollen Pisifera 582,078 219,457,909 743 799 6,344 1 1
Pollen Pisifera 435,176 128,684,750 522 558 4,528 1 1
Roots of seedling Tenera 605,420 209,106,303 618 650 11,648 1 1
Floret before anthesis (BA) Tenera 363,461 119,007,405 482 504 9,993 1 1
Floret/fruit after anthesis (AA) Tenera 507,517 172,546,989 604 636 17,849 1 1
Mesocarp Tenera 621,614 202,496,615 720 763 18,936 1 1
Kernel Tenera 576,743 171,345,655 677 708 17,071 1 1
Mesocarp Tenera 642,368 189,574,467 682 726 16,060 1 1
Kernel Tenera 462,814 168,860,793 717 750 15,970 1 1
Total E. guineensis: 8,263,055  2,791,220,395 201,888
Tissue cultured materials:
Female flower Normal DxP 424,077 122,673,087 606 631 13,625 1 11
Female flower Normal DxP 535,423 201,686,040 722 762 16,591 1 11
Shoot apex Normal DxP 423,331 151,604,419 673 704 14,513 1 11
Female flower Abnormal DxP 393,127 138,049,299 589 604 12,281 111
Female flower Abnormal DxP 456,919 159,486,885 574 601 12,130 111
Shoot apex Abnormal DxP 406,206 136,110,784 708 748 12,996 111
Total tissue culture: 2,639,083 909,610,514 82,136
E. oleifera materials:
Spear leaf Oleifera 512,619 177,817,256 702 761 4,785 1
Whole fruit Oleifera 617,890 211,555,425 671 726 12,513 1
Whole fruit Oleifera 583,884 182,911,966 598 642 10,302 1
Whole fruit pooled from 3 sections of the bunch Oleifera 663,995 223,986,124 469 494 8,100 1
Stalk Oleifera 405,170 123,182,197 604 663 7,606 1
Stalk Oleifera 549,553 188,401,707 637 692 6,349 1
Stalk pooled from 3 sections of the bunch Oleifera 569,983 180,314,388 479 502 5,249 1
Spikelet pooled from 3 sections of the bunch Oleifera 655,148 222,344,145 497 524 8,209 1
Total E. oliefera: 4,558,242 1,510,513,208 63,113
Total All: 15,460,380  5,211,344,117 347,137

Tissue sources for each of the 30 RNA sequencing libraries is presented. Tissues and
trees were selected to maximize library complexity for genome annotation purposes as
well as to measure interesting expression variation for high value breeding traits such as
oil production and clonal stability. Libraries were individually assembled using the
Newbler program from Roche 454, resulting in transcriptome sets ranging from 4,258 to
18,936 isotigs per library. In addition to individual assemblies, group assemblies were
generated for dura (A), E. oleifera (B), pisifera (C), and tenera tissue libraries (D), as
well as normal clonal (E), abnormal (mantled) clonal (F), and all clonal tissues (G)
derived from crosses of dura and pisifera. Validation of gene models for E. guineensis

was based on homology to isotigs from all combined E. guineensis libraries (H).
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Supplementary Table 7. Chromosomes and linkage groups in oil palm

Chromosome T128 codominant P2/Billotte Size (bp)

CHR 1 LG1 lg_8 68,432,966
CHR 2 LG7 lg_4 65,556,141
CHR 3 LG10 lg 1 60,058,032
CHR 4 LG6 lg_11 57,248,047
CHR5 LG12 lg_12 51,953,839
CHR 6 LG5 lg_10 44,354,769
CHR 7 LG8 lg_6 43,453,266
CHR 8 LG9 Ig_2 40,192,799
CHR9 LG4 lg_7 38,054,796
CHR 10 LG13 lg_15 31,889,635
CHR 11 LG11 lg_14 30,067,610
CHR 12 LG14 Ig_13 28,799,275
CHR 13 LG15 Ig_ 9 27,816,170
CHR 14 LG2 Ig_3 24,378,543
CHR 15 LG16 lg_16 24,313,565
CHR 16 LG3 lg_ 5 21,370,583

Linkage groups in the T-128 Nigerian population™ as well as the DxP (P2)
pseudotestcross population which followed the nomenclature of Billotte et al. (2005),
were aligned using common SNP and SSR markers. Cytogenetically, individual oil palm
chromosomes are difficult to distinguish but fall into 4 groups, comprising (1) the largest
chromosome (which hybridizes to 5SrDNA), (I1) 8 medium chromosomes; (I111) 6 small
chromosomes and (1V) a small acrocentric chromosome, which carried the 18S-25S
rDNA'" 2, Attempts were made to identify these chromosomes by FISH using RFLP
clones from early genetic maps, but the results were often ambiguous. We have re-
numbered the chromosomes according to the size of sequence scaffolds in the EG5 linked
build. The chromosomes correspond to Linkage Groups in each mapping population as

shown.
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Supplementary Table 8. Comparative genomics of oil palm

Genome
# Gene Models A.thaliana Pdactylifera E. guineensis M.acuminata
A. thaliana 27,416 99.34% 79.90% 80.16% 80.49%
& P dacwylifera 28,889 81.88% 99.64% 94.38% 87.16%
® E guineensis 34,802 86.00% 96.28% 99.93% 93.64%
M. acuminata 36,549 79.94% 83.53% 83.54% 97.23%

Rows (Gene) represent previously reported gene models for Arabidopsis (A. thaliana),
banana (M. acuminata) and date palm (P. dactylifera), as well as oil palm (E. guineensis)
gene models reported here. Columns (Genome) represent the complete genome
sequences for each species. The percentage of query genes matched to the target genome

is shown for each pairwise comparison of gene models to genome.
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Supplementary Table 9. Transcriptome sequencing of oil palm mesocarp and kernel

at time points prior to and at the peak of oil accumulation.

15waa 20waa
i homolog Gene Dy i i i 10waa kernel  15waa kernel
Plastidial Fatty Acid Synthesis 214.84 117.62 266.24 138.86
Biotin Carboxyl Carrier Protein of
ATSG15530 Heteromeric ACCase BCCP2 = = = =
AT2G43710 Stearoyl-ACP Desaturase fab2 1,723.88 1,656.33 1,126.32 621.84
AT1G08510 Acyl-ACP Thioesterase B FatB 170.90 197.34 2,204.94 917.18
AT4G13050 Acyl-ACP Thioesterase A FATA 60.41 74.90 100.75 15.59
ATSG10160 Hydroxyacyl-ACP Dehydrase HAD 191.95 7193 24828 94.00
Pyruvate Dehydrogenase &beta; subunit,
Elb of Pyruvate Dy
AT2G34590 Complex PDH (E1-B) 290.44 158.81 17539 103.33
ATSG46290 Ketoacyl-ACP Synthase | KASI 288.19 93.62 387.27 194.96
AT2G22230 Hydroxyacyl-ACP Dehydrase HAD 22.45 1431 25.75 4.56
AT1G24360 Ketoacyl-ACP Reductase KAR 1,004.04 265.72 596.18 261.49
AT1G43800 Stearoyl-ACP Desaturase DESE 190.10 127 78.63 14.07
Carboxyltransferase &alpha; Subunit of
AT2G3B040 Heteromeric ACCase CT-a 220.36 7108 313.56 219.13
Dilwdrolipoamide Acetyltransferase, £2
of Pyruvate
AT1G34430 Complex EMB3003 {PDH-E2) 206.58 39.11 133.94 48.33
Dihydrolipoamide Dehydrogenase, E3
c of Pyruvate
AT4G16155 Complex LPD2 (PDH-E3) 112.52 26.83 157.21 76.23
ATIG02630 Stearoyl-ACP Desaturase DES5 3.45 157 293.95 267.08
ATAG25050 Acyl Carrier Protein ACP4 618.23 313.44 360.22 17764
Pyruvate Dehydrogenase &alpha; subunit,
Elac of Pyruvate
AT1G01090 Complex PDH (E1-a) 215.69 94.70 162.47 92.72
AT3G55290 Ketoacyl-ACP Reductase KAR 151.05 85.26 37277 321.22
Pyruvate Dehydrogenase &beta; subunit,
Elb of Pyruvate Dehy
AT1G30120 Complex POH (E1-B) - - - -
AT2G05990 Enoyl-ACP Reductase ENR1 (MOD1) 227.57 5122 22083 104.44
Dihydrolipoamide Acetyltransferase, E2
C of Pyruvate
AT3G25860 Complex LTA2 (PDH-E2) B5.49 17.32 65.75 38.66
AT3G25110 Acyl-ACP Thipesterase A FatA - - - -
AT3G02610 Stearoyl-ACP Desaturase DES2 - - - -
ATSG35360 Biotin Carboxylase of Heteromeric ACCase  BC 321.85 89.35 328.69 197.83
Biotin Carboxyl Carrier Protein of
AT5G16390 Heteromeric ACCase BCCPL 89.35 14.81 37.77 70.90
AT1G74960 Ketoacyl-ACP Synthase Il KASII (fabl) 104.29 116.25 37263 246.87
AT3G16240 Stearoyl-ACP Desaturase DESL - - - -
AT1GE2640 Ketoacyl-ACP Synthase Il KASII 35.70 46.69 140.33 4157
AT1GE2610 Ketoacyl-ACP Reductase KAR - - - -
Dihydrolipoamide Dehydrogenase, E3
c of Pyruvate
AT3G16950 Complex LPD1 (PDH-E3) - - - -
AT2G30200 Malonyl-Co : ACP Malonyltransferase MCMT 90.75 2732 8359 36.23

Supplementary Table 9 continued on next page.
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Supplementary Table 9 continued.

15waa 20waa
Arabidopsis homolog Protein Family Protein/Gene Abbreviation mesocarp mesocarp 10waa kernel  15waa kernel
Other Fatty Acid and TAG Synthesis Related Genes 37.10 30.01 676.35 344.85
AT1G23240 Caleoskn CALD - - - -
Acetyl-Con Carboxylase (Plastidial,
AT1G36180 Homomeric) ACC2 - - - -
ATI1GTOETD Caleasin CALD 287 282 0.14 1.10
ATIG70680 Caleosin CALD 56.50 75.89 16.13 7293
AT1GT7590 Long-Chain Acyl-CoA Synthetase LACSS 202.82 153.19 11378 8462
AT2G04350 Long-Chain Acyl-CoA Synthetase LACSS - - - -
AT2G25890 Oil-Body Olecsin 08O 0.04 - 32438 122.92
AT3G11470 Holo-ACP Synthase (plastid) HACPS 1071 7.45 7.13 16.27
AT3G12120 Oleate Desaturase FADZ 239.01 106.43 1593 9.96
AT3G18570 0il-Body Oleosin 0BOD 104 1.86 289.25 31513
AT3G27660 Dil-Body Oleosin oBD - - - -
Wrinkled1 (AP2/ERWEBP Transcription
AT3G54320 Factor} WHRI1 13.04 B.6E SB5.40 526.00
ATAGO1900 Pll protein 0 7265 104.25 791 11.20
ATAG10020 Sterolesin STERD 050 053 1,808.14 864,62
ATAG14070 Acyl-ACP Synthetase AAELS - - . -
ATAG25140 Oil-Body Oleosin 08O 5.16 263 6,681.17 2,543.51
ATAG26740 Caleosin caLo 229 129 424.91 425.66
ATSGIBEE0 AcetylCoA synthase ACS 134,24 133.22 2448 19.60
ATSG40420 Oil-Body Qleosin oBo 115 194 2,828.17 1,B63.39
ATSGS55240 Caleosin CALD - - - -
Plastid Polar Lipids Glycera 41.02 48.86 15.26 15.92
ATSGEEA50 Phasphatidate Phosphatase LPP-e2 1.25 - - -
ATAG26770 COP-DAG Synthase [plastidial) CDP-DAGS - -
AT2G45150 COP-DAG Synthase [plastidial) CDP-DAGS - - - -
AT3G11170 Linoleate Desaturase FAD? 5.80 5.10 1.54 2.2
ATAG30950 Dleate Desaturase FADG 16.96 B.E3 1.67 3428
ATAGZTOID Phesphatidylglycerol Desaturase FAD4 . . . .
AT3G60620 CDP-DAG Synthase (plastidial] CDP-DAGS 59.79 877 an 9.31
AT3G03530 Phasphalipase C (Non specific) NPCA 21.98 223 0.67 6.09
1-acylg I-3-phesph yltranst LPAATL 14,44 10.16 60.32 1211
AT2G11810 Monogalactosyldiacylghcerol Synthase MGD3 - - - -
NAD-dependent Glyeeral-3-Phasah
v B
ATSGA0610 Dehydrogenase (plastidial) GPOH 0.05 0.07 60.08 7375
ATSG20410 Meonogalactosyldiacylglycerol Synthase MGD2 2.01 29.78 0.36 1.94
AT3G50920 Phasphatidate Phosphatase LPP-£1 7.23 1056 2.73 2.61
ATSGO30B0 Phosphatidate Phosphatase LPP-Y 200,68 160.26 132.96 124.36
ATSGOS580 Linoleate Desaturase FADS 36144 423.71 138 154
AT3GO5630 Phospholipase D, zeta PLO-2 - - - -
AT3G11670 Digalactosyldiacylghyceral Synthase pGO1 7934 268,57 56.02 9330
ATAGOO550 Digalactosyldiacylghycerol Synthase DGD2 17.70 3298 253 5.15
¥ p
AT1G32200 (plastidial} ATSI/ACTL 23.08 39.42 0.59 0.73
AT3G15850 MGDG Desaturase (palmitate-specific) FADS - - - -
JDP- Synthase 5aD1 534 28.9% 10.44 5.05
Phasphatidylglycerol-Phosphate Synthase
AT2G39290 {plastidial) PGPL 6632 67.24 2250 20,06
upf-sulfoquinovose:DAG
ATSGO1220 sulfoquinovosyltransferase 5002 17.62 113.62 0.64 1.49
AT3G16785 Phesphalipase D, zeta PLD-31 42.26 37.62 12.98 10.76
ATIG56040 UDP-Glucose Pyrophosphorylase UGPase, UGP3 6,56 3238 0.30 0.60
Permease-like Protein of Inner Chioroplast
AT1G19800 Envelope TGD1 13.74 10.10 1195 7.58
AT4G31780 di | Synthase MGD1 7290 1892 23.02 1186
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Supplementary Table 9 continued.

15waa 20waa
Arabidopsis homolog Protein Family Protein/Gene Abbreviation _mesocarp MEsocarp 10waa kernel _15waa kernel
Mitochondrial Lipid Synthesis 53.86 46.25 25.49 1559
AT4G24160 Cardiolipin-Specific Deacylase [ET5) 6513 4358 6.81 12.04
AT1G06520 Glycerol-3-Phosphate Acyltransferase GPAT1 1.02 0.62 - -
AT2644620 Acyl Carrier Protein ACP 126.25 139.44 121.82 41.00
AT1G04640 Lipoyltransferase [ig 9.46 6.43 0.74 170
Mitochondrial Dibydrolipoamide
Dehydrogenase, branched chain alpha-
AT3G17240 ketoacid dehydrogenase complex - - - -
AT1GE5290 Acyl Carrier Protein ACP 212.06 329.20 99.35 5394
i-ACP Dehy HAD 112,07 64.07 100.67 56.47
ATIGE0510 Mitochondrial Enoyl-CoA Hydratase 043 - - -
al Enoyl-Col Hy 3613 3nm 10.94 10.22
AT2G04540 Ketoacyl-ACP Synthase KAS 911 17.29 5.10 351
AT4G16700 Phosphatidylserine Decarboxylase PSD 2034 20.22 1354 7.00
AT4G4ETD Cardiolipin Synthase Cls 33.30 2039 16.93 24.21
AT3G02E00 hatid: t {mi l) PP 184 174 1027 2,06
ATIGA5TT0 Encyl-ACP Reductase ER 113.42 98.03 4441 26,76
AT1GTEE90 Cardiolipin Transacylase TAZ 10.22 1177 521 259
AT2G39290 Phosphatidylglycerol-Phosphate Synthase PGPS B6.32 67.24 22.50 20.06
ATSGATEI0 Acyl Carrier Pratein Ace 7.55 5.20 303 242
FAD-dependent Glycerol-3-Phosphate
AT3G10370 Dehydrogenase SDPE 1711 9.04 264 0.74
AT3G05510 Cardislipin Transacylase TAZ 184.95 16.25 10.00 10.36
Mitechandrial Dihydrolipoamide
Dehydrogenase, branched chain alpha-
AT1G48030 ketoacid dehydrogenase complex 85.82 712 54.04 46.50
AT2G20860 Lipoate Synthase LS or LIP1 18.58 16.96 6.29 5.90
is 5147 70.59 17.66 1535
AT2G37940 Inositolphosphorylceramide Synthase ERH1 55.75 70.52 18.19 25.70
AT3G25540 Ceramide Synthase LAGL - - - -
AT5G19200 Ketosphinganine Reductase KSR - - - -
AT2G346%90 Sphingosine Transfer Pratein ACDIL 94,44 7885 4.86 437
AT2G29525 Inositalphosphorylceramide Synthase ERHLL - - - -
AT5G03080 Long Chain Base 1-Phosphate Phosphatase  LCBPP 290,58 160.26 132.96 124,36
ATIGOG060 Ketosphinganine Reductase KSR 7549 155.86 40.53 2448
AT4G20870 Fatty Acid 2-hydroxylase FAH2 - - 1.02 579
Subunit of Serine Palmitoyitransferase
AT3GA8780 (LCB2b) LCB2b - - - -
AT2G46210 Sphingobase-DE Desaturase 5LD2 335 5.78 0.17 297
Subunit of Serine Palmitoyhtransferase
AT5G23670 (LCB2a) LCR2a 233.04 483.10 2304 36,52
AT4G22330 Ceramidase CES1 40.25 1199 2315 19.81
AT1G13580 Ceramide Synthase LAG13 3354 3541 8.14 20.86
AT3G54020 Inositolphosphorylceramide Synthase ERHLZ 34.38 107.17 12,64 17.96
AT4GIFETD Sphingosine Transfer Protein STP 11.58 60.24 - 143
AT3G58450 Long Chain Base 1-Phosphate Phosphatase  LCBPP 57.36 186.33 17.61 663
AT3IG19260 Ceramide Synthase LOH2 965 8.32 10.95 534
iy Delta-4 DsD1 1513 2731 17.26 13.65
ATSG51290 Ceramide Kinase CERK 2875 27.09 39 5.02
AT1GE9640 Sphingobase C4-Hydroxylase SBH1 46.94 117.05 40.76 2428
AT5G23450 Long Chain Base Kinase LCBK 98.39 76.7T8 2693 30.85
ATAG21540 Long Chain Base Kinase LCBK 330 6118 1523 792
ATIGH1580 Sphingobase-DE Desaturase 5LD1 298 0.31 9.09 014
AT1G27980 Dihydresphingosine Phosphate Lyase DPLL 45.80 59.15 9.17 976
AT2G34770 Fatty Acid 2-hydrexylase FAHL 49.98 15.25 17.70 7.00
AT1G14290 Sphingobase C4-Hydroxylase SBH2 7.37 20.10 0.44 033
Subunit of Serine Palmitoyitransferase
AT4G36480 {Lca1) LCB1 169,18 202.44 50.35 3279
Glucosylceramide Synthase (UDP-glucose-
ATZG19880 dependent) GCS 1.02 6.10 1.60 132
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Supplementary Table 9 continued.

15waa 20waa
Arabidopsis homalog Protein Family Protein/Gene Abbreviation mesocarp mesocarp 10waa kernel  15waa kernel
xidation 76.22 6654 16.80 15.07
A Y i yI-CoA Hy HIBCH a151 49.07 596 20,55
AT2G30660 Hydroxyisobutyryl-CoA Hydrolase HIBCH - - - -
ATSGE5110 Acyl-Coh Oxidase ACK2 2275 40.28 175 5.54
AT2G33150 Ketoacyl-CoA Thiolase KAT2/PEDL 296.64 34228 13.832 28.65
ATIGTE150 Peroxisomal Enoyl-CoA Hydratase 2 ECH2 51.05 6333 1393 15.67
AT4G3ISES0 ABC Acyl Transporter (peroxisomal) 15 4135 57.43 1157 14.02
Al i i Protein AlML 658.36 283.65 207.46 127.21
ATAGLE7E0 Acyl-Coh Oxidase ACKL 153.12 183.15 206 5.98
AT1G01710 Acyl-CoA Thicesterase ACT2 52.45 61.84 0.40 073
AT1G06310 Acyl-Cod Oxidase Ll - - -
Lang-Chain Acyl-CoA Synthetase
ATSG27E00 (peroxisamal] LACST 5.63 10.76 - -
ATIG51840 Acyl-Coh Oxidase ACHA 3650 4355 243 6.02
AT5GABEED Ketoacyl-CoA Thiclase PKT1 - - - -
AT4G14430 Enoyl CoA lsomerase ECI2 9365 106.79 16.61 13.78
ATSGAIZE0 Dienoyl CoA lsomerase oCin 72.00 51.25 15.44 14.47
ATIG3DES0 Hydroxyisobutyryl-CoA Hydrolase HIBCH - - - -
AT2GISE590 Acyl-CoA Oxidase ACKS 43 o - 108
AT1GDATIO Ketoacyl-CoA Thiolase KAT1 3153 48.89 5.88 670
Long-Chain Acyl-Col Synthetase
AT3G05970 (peroxisomal) LACSE 5505 4101 2,86 0.82
AT1GDGZ90 Acyl-Coh Oxidase ACK3 25.26 18.59 238 332
ATAGOO520 Acyl-Coh Thicesterase ACT1 - - - -
AT1GE5520 Enoyl Cod isomerase (peroxisomal) ECi1 1472 6.09 0.66 315
AT3G12800 Dienoyl-CoA Reductase Red an 46.68 10.78 6.60
AT3IGOGEED Multi il Protein MFP2 140.60 142.33 B6.32 87.38
Plastid 170.30 107.56 178,30 B85
AT1615500 Nudleoside triphosphate transporter NTT2 23n 2118 30.95 1972
Glucose & phosphate:phosphate
AT1G61800 translocator GPT2 374.70 12260 53.07 3850
AT1GE0300 Nucleoside triphosphate transporter NTT1 333.92 420,01 337.14 33124
ATSG16150 Glucose transporter GLT1 187.72 7301 0.40 3.22
transporter PPT1 220.56 95.48 £817.19 22811
ATSGAE110 Trigse phosphate translocator TPT 1647 2067 9.33 L4
Glucose 6 phosphate:phosphate
ATSGS4E00 translocator GPT1
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Supplementary Table 9 continued.

15waa 20waa
Arabidopsis homolog Proteln Family Protein/Gene Abbreviation mesocarp mesocarp 10waa kernel  15waa kernel
Glycolysis 231.46 110.10 32397 a7.47
ATIGO97ED Phosphoglyceromutase -PGM 727.71 400.45 580,34 137.84
AT1G12000 dependant PFR 94.08 70.88 6153 54,65
Glyceraldehyde 3 phosphate
AT1G12900 dehydrogenase Gaph-2 - - -
Glyceraldehyde 3 phosphate
AT1G13440 dehydrogenase GapC2 1,417.45 1,071.54 4,739.34 1,154.93
Glyceraldehyde 3 phosphate
AT1G16300 dehydrogenase GapCp-2 312,61 6562 190.99 89.45
AT1G18270 Fructose 1,6 bis phosphate aldolase FBA 20.70 3346 157 L7
AT1G20950 dependant PFP - - - -
AT1G22170 Phosphoglyceromutase d-PGM 10.20 B.15 5655 56.00
AT1G32440 Pyruvate kinase PPE 66.67 29.82 7220 54.22
Glyceraldehyde 3 phosphate
AT1G42570 dehydrogenase Plastid-GapB 0.05 531 005 0.05
AT1GS6190 3-Phosphoghycerate kinase PGK 19.08 15.69 2212 9.72
AT1G74030 Enolase Plastid-END 64.00 3372 54.12 2224
AT1GT76550 dependant PFP 116.82 3359 5B7.02 164,52
AT1G78050 Phosphoglyceromutase d-PGM . - - n
Glyceraldehyde 3 phosphate
AT1GT9530 dehydrogenase GapCp-1 a.73 14,80 .59 B.80
AT1GT9550 3-Phosphoglycerate kinase PGKE 82266 278.75 1,159.64 618.23
AT2G01140 Fructose 1,6 bis phosphate aldolase FBA 7.8 14363 153.27 14867
AT2G21170 Triose phosphate isomerase Plastid-TP1 123.43 117.77 1137 1187
AT2G21330 Fructose 1,6 bis phosphate aldolase FBA 4.07 355 0.08 0.07
AT2G22480 F i i ATP- PFKS 13115 117.08 BL00 41.65
Glyceraldehyde 3 phosphate
AT2G24270 ydroge {non-phosp ing) Cytosolnp-GAP 4101 55.54 269 16.99
AT2G36460 Fructose 1,6 bis phosphate aldolase FBA 2,428.65 858.77 134262 414.02
AT2G36530 Enclase Cytosal-ENO 301.77 140.29 2,760.26 306.25
AT2G3IG5E0 Pyruvate kinase PK 0.72 2.70 5.56 410
Glyceraldehyde 3 phosphate
ATIGO4120 dehydrogenase GapCl 1371 il 241 0.26
AT3GOBS50 Phosphoglyceromutase i-PGM 2.45 ER-H] 125.24 3154
AT3G127E0 3-Phasphoglycerate kinase PGKE 25.71 3289 26.99 15.10
ATIG22960 Pyruvate kinase PP 198.60 3590 747.84 282.36
Glyceraldehyde 3 phosphate
AT3IG2E650 dehydrogenase GapA-1 8.66 5.55 14.82 115
ATIG3I0B41 Phosphoglyceromutase PGM 16.74 2081 82.28 3932
AT3G45090 3-Phosphoglycerate kinase PGK 245 0.32 253 233
ATIGAI1E0 Pyruvate kinase PPE 17.85 18.79 5.81 iz0
AT3G52930 Fructose 1,6 bis phosphate aldolase FBA 2,293.17 698.16 2,359.20 578.05
AT3G52990 Pyruvate kinase PK 594.17 153.73 144,05 152.99
ATIGE5440 Trigse phosphate isomerase Cytosal-TRI 331.99 360,38 51110 136,62
AT3G55650 Pyruvate kinase PK - - - -
AT3IG55810 Pyruvate kinase PK - - -
ATAGDADAD dependant PFP - - -
A h i-PGM 0.37 2,60 - 065
ATAGIEIT0 Phosphofr i ATP-depend: PFE3 1,025.00 418.72 344,40 170.29
ATAG26390 Pyruvate kinase PK - - - -
AT4G26530 Fructose 1,6 bis phosphate aldolase FEA 1.37 - 4,02
ATAG29220 t fi i ATP-d d. PFX1 - - -
A ATP. PFKE . " s N
ATAG3BITO Fructose 1,6 bis phosphate aldolase FaA 2649 3249 189 2651
ATSGOBST70 Pyruvate kinase P 383.15 330.60 256,83 210.44
ATSG4TELD Ph ATP-dy d. PFX2 103.11 4446 B4.79 57.35
AT5G52920 Pyruvate kinase pPE-1 183.52 9177 386,71 14342
ATSG56350 Pyruvate kinase PK 118.89 4575 3B8.24 2281
A tokinase, ATP. PFXT 40.58 3051 13.86 5.66
ATSGEOTED 3-Phosphoglycerata kinasa PGE 5356 69.13 L5 5147
AT5GE1450 3-Phosphoglycerate kinase PGK 1671 16.63 24.59 16.22
ATSGEL5E0 fructokinase, ATP-dep PFEA - = = %
ATSGEIBED Pyruvate kinase PK - - -
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Supplementary Table 9 continued.

15waa 20waa
Arabidopsis homolog Protein Family Protein/Gene Abbreviation mesocarp mesocarp 10waa kernel  15waa kernel
Malate and Pyruvate 104.00 66.10 47.18 2956
AT1G04410 Malate dehydrogenese MDH - - - -
AT1G53240 Malate dehydrogenese MDH 176.23 102,88 6530 2559
AT1G53310 Phosphoenolpyruvate carboxylase PEPC1 27457 302.73 5193 60,54
AT1GEETS0 Phosphoenolpyruvate carboxylase PEPCA 20,02 1259 236 132
AT1G79750 Malic enzyme (NADP) Plastid-ATNADP-ME4 - - - -
AT2G13560 Malic enzyme [NAD) NAD-ME1 4148 30.05 384 7.29
AT2G18500 Malic enzyme [NADP) ATMADP-MEL - - - -
AT2G22780 Malate dehydrogenese MDH 8478 122.00 36.30 19.31
AT2642600 Phosphoenolpyruvate carboxylase PERC2 104.25 195.21 9.65 46,39
AT3GD4530 Phosphoenolpyruvate carboxykinase PEPCK3 9.82 1717 191 143
AT3G14940 Phosphoenolpyruvate carboxylase PEPC3 88.12 3345 2197 5115
AT3G15020 Malate dehydrogenese MOH 319 0.40 267 0.23
AT3IGATS0 Malate dehydrogenese MDH 65.26 44,56 220.13 66.16
AT4GDO5T0 Malic enzyme [NAD) NAD-ME2 51.50 29.40 153 L0
A Pyruvate orth dikinas Plastid-PPDK 17.28 3657 13.96 18.56
ATAG3TETD Phosphoenolpyruvate carboxykinase PEPCK1 7.1 49.19 11583 197.89
ATSGO9EE0 Malate dehydrogenese MDH - . - .
ATSG11670 Malic enzyme [NADP) ATNADP-ME2 1,023.80 22063 37228 152,52
AT5G25EE0 Malic enzyme [NADP) ATHNADP-ME3 91.34 54.78 111.45 40.22
ATSGA3330 Malate dehydrogenese MOH 569.07 463.27 9878 5847
ATSG56720 Malate dehydrogenese MOH - - - -
A I MOH 6.73 5.11 108 0.79
A Phosph C ¥ PEPCK2 2.78 3.94 19.25 .70
Calvin cycle - - - -
AT1G32060 phosphoribulokinase PRE 6544 5.59 57.18 40.44
Ribulose bis phosphate
AT1GET090 carboxylase/oxygenase small subunit RBCS-1A 0.96 2901 67.74 1293
Ribulose bis phosphate
ATSGIE410 carboxylase/oxygenase small subunit RBCS-38
Ribulose bis phosphate
ATSG3BA20 carboxylase/oxygenase small subunit RBCS-28 247.57 152.35 EB.04 52.30
Ribulose bis phosphate
ATS5G3BA30 carboxylase/oxygenase small subunit RBCS-18 - - - -
Sucrose Degradation 134.29 8334 53.05 38.76
AT1G12240 Invertase BFRLICT4 22.08 3.05 - 0.16
AT1G22650 Invertase N-INV - - -
AT1G35580 Invertase CINV1 - - - .
AT1GE2660 Invertase BFRUCT3 165.82 8511 0.20 0.08
AT1G72000 Invertase * - * #
AT1G73370 Sucrose synthase SUsE 0.33 0.18 0.06 0.66
AT2G36190 Invertase CWINVS 56.31 67.88 - 0,03
AT3GO5820 Invertase 5.48 162 154 142
AT3IGOE500 Invertase 9.84 16.10 o 557
ATIG13784 Invertase CWINVS - - - -
AT3G13790 Invertase CWINVL 108.80 8203 0.08 031
AT3G43190 Sucrose synthase SUS4 1,820.34 89036 903,14 642,89
AT3G52600 Invertase CWINV2 43.05 1215 0.36 -
AT4GO22B0 Sucrose synthase 5Us3 227.92 187.42 5391 66.20
AT4GD9510 Invertase CINv2 199.59 226.45 5.42 820
ATAGIAEE0 Invertase - - - -
AT5GI0E30 Sucrose synthase 5Us1 11.44 4518 93.28 38.00
ATSG22510 Invertase 13.82 4743 223 1039
ATSG3ITIED Sucrose synthase 5Us5 0.97 178 = 015
A 5 yrith susz - - - 061
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Supplementary Table 9 continued.

15waa 20waa
Arabidopsis homolog Protein Family Protein/Gene Abbreviation mesocarp mesocarp 10waa kernel  15waa kernel
SURAr transpart 114.72 116.87 9.63 20.47
AT1G09960 Sucrose transporter SuUC4 89.48 42,08 2878 3245
ATIG11260 Sugar transporter 5TP1 48.32 5143 2,69 59,80
AT1G50310 Sugar transporter sTPY 10.68 0.72 385 141
ATIGTT210 Sugar transporter STP14 7.40 17.18 801 21.99
AT2G02E60 Sucrose transporter SuUC3 426.89 180.59 26,58 9214
AT3G19930 Sugar transporter STPY 40.28 8115 372 131
ATAG02050 Sugar transporter STP7 28.94 5.05 536 631
ATAG21480 Sugar transporter §TP12 - - - -
AT5G23270 Sugar transporter STP11 - - - -
AT5G26340 Sugar transporter 5TP13 M551 568.80 895.37 07 309
AT5GE1520 Sugar transporter 5TP3 4112 12.00 26.11 618
Starch metabolism 2753 19.02 B.26 3.24
AT1G05610 Gl 1-phosph Jenylyl fi ApS2 5.87 1.66 0.50 0.42
ATIG11720 Starch synthase 55 10.79 4.99 4,86 5.86
AT1G27680 Glugose-1 f Apl2 5.39 4.81 2.75 335
AT1G32500 Starch synthase 55 142.82 102.81 36.89 6.42
ATAG1E240 Starch synthase 55 2.96 3.87 6,34 4.30
A ADP-gl phesphoryl: Apll amn 0.53 0.49 o.08
A ADP-gh e Apsl 41.84 26.12 224 2.56
L Starch synthase 55 6.87 7.36 11.44 289
WRIL related 6.26 3.55 235.02 149,67
AT2G25170 PICKLE PKL 2443 1174 129.27 82.26
Wrinkled1 [AP2/ERWEBP Transcription
ATIG54320 Factor) WRI1 13.04 868 OB5.A0 526.00
AT1G2E8300 LEAFY COTYLEDON 2 LEC2 - - 532 10.03
AT1G21970 LEAFY COTYLEDON 1 LEC1 - 0.30 11229 3e.32
ATIG24650 ABA INSENSITIVE 3 ABI3 0.08 0.55 149.73 205.04
Transeriptional factor with high similarity to
AT3IG26790 the B3 region of the VP1/ABI3-like proteins  FUS3 = = 28.08 35.85
99.69 38.61 247 3.52
AT1G05010 l-aminacyclopropane-1-carboxylate oxidase ACO4 116.28 165.27 012 10.66
AT1GOEE20 2 L 39.13 1025 285 330
ATIGA3ETD Pectin lyase-like superfamily protein 11.28 6.12 - -
AT3IG4EZ90 putative cytochrome P450 CYPT1A24 - - -
ATIGS9850 Pectin lyase-like superfamily protein 8.14 254 -
1-aminocyclopropane-1-carboxylate (ACC)
synthase [S-adenosyl-L-methionine
ATIGE1510 methylthioadenosine-lyase ACS1 3.40 6.46 &
AT4GO2290 ghycosyl hydrolase 9B13 - - 562 .
ATAGITTTO auxin induecible ACC synthase ACSS 12.15 - 0.56 2,90
ATSG4T230 ERF/AP2 transcription factor family ERFS 706.80 156.87 13.07 14.86
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Supplementary Table 9 continued.

15waa 20waa
Arabidopsis homolog Protein Family Protein/Gene Abbreviation mesocarp mesacarp 10waa kernel  15waa kernel
Abscission 3151 28.05 15.08 109
AT1G02790 exopalygalacturonase PGAG - - - -
AT1GO7E40 DOF transcription factors oBP2 013 4.95 0.55 3.02
AT1G18350 MAP kinase kinase? ATMEKKT - - - -
AT1G51660 mitogen-activated map kinase MEKS 35.18 19.71 11.26 13.89
AT1G51700 zine finger protein ADOF1 24.47 99.82 211 2861
AT1GE0590 Pectin lyase-like superfamily protein 312 - 035 110
AT2G01270 disuffide isomerase-like (PDIL] protein Qsoxz 29.80 15.28 1307 17.19
AT2G23760 BEL family of hemacdomain proteins BLH4 5.14 .46 0.30 -
AT2G27990 BEL1-fike homeobox gene BLHE 6.54 8.30 245 236
jputative leucine rich repeat transmembrane
AT2G31880 protein EVERSHED 26.01 179.89 027 0.22
a cytoplasmic and nuclear-localized NPR1
like protein with BTB/POZ domain and
AT2GA41370 ankyrin repeats BOP2 4.20 411 L40 138
AT2G43870 Pectin lyase-like superfamily protein 11.28 612 - -
AT3IG21220 mitogen-activated kinase KINASE 5 17.25 6.15 10.03 465
ATIGE5370 DNA binding transcription factor 08P3 1.53 327 012 »
A BEL1-Hke h o in 6 BLHE 60.34 38.64 7.66 14.69
ATAGIEDDD DNA binding with one finger 4.7 DOF4.7 - - -
Malectin/receptor-like protein kinase family
ATSG35020 protein . - - »
ATSGA1410 Homeodomain protein BEL1 404_B6 170.36 182.12 54.72
ATSGEOES0 zine finger protein OBP4 - - - -
Dol-type zinc finger DNA-binding family
ATSGEESA0 jprotein - - -
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Supplementary Table 9 continued.

15waa 20waa
Arabidopsis homolog Protein Family Protein/Gene Abbreviation _mesocarp mesocarp 10waa kernel  15waa kernel
Extra Plastidial Phospholipid Synthesis 48 26 56.18 43.08 4553
AT3G05420 Acyl Coh Binding Protein ACEP 109.04 58.93 101.40 7236
AT3G03310 Phospholipid : Acyl acceptor Acyltransferase PLAT? 17.81 26.99 189 9.02
NAD-dependent Glycerol-3-Phosphate
ATIGOTE90 Dehydrogenase GPOH . - .
1-acylglycerol-3-phosphacholine
AT1G63050 Acyltransferase LPCAT - - -
AT1G04010 Phospholipid : Acyl acceptor Acyltransferase PLAT? 2680 1256 069 123
1-acylglycerol-3-phosphoethanolamine
AT2GA56T0 Acyltransferase LPEAT 1402 B.58 12.80 1133
ATAG23850 Long-Chain Acyl-CoA Synthetase LACSS 107.13 105.53 460.61 430.59
AT1G75020 1-acylglycerol-3-phosph transf LPAATS 18.50 1478 4724 2632
A Ph dylinositol Synthase PIs2 5.46 B.AG BA43 i
ATSG2TE30 Acyl Ca Binding Pratein ACBPS - : ] .
AT1GT4320 Choline Kinase K 8436 185.05 2019 49.36
AT1G13560 DAG-CPT 38.85 1513 2.00 2.82
ATAG22340 COP-DAG Synthase COP-DAGS LS 16.44 228 6.60
AT1GA8E00 hosphoethanalamine N-Meth CPUORF31 - - -
AT1G62430 COP-DAG Synthase cos1 . - - »
AT4G24230 Acyl Coh Binding Protein ACBP3 143.01 136.25 B.20 226,99
NAD-dependent Glycerol-3-Phosphate
AT2GA41540 Dehydrogenase GPOH 160.74 465.66 265.42 326.48
AT4G25570 Phosphatidylserine Decarboxylase PS03 3086 20.19 330 223
AT3IG18000 t L i NMT1 107.12 16.41 19.46 6.27
AT1GT3600 F ine N ¥ PEAMT 0.33 0.21 2672 10.29
Phasphatidylethanalamine
AT1GBOEED methyltransferase PLMT .44 137 788 532
ATIG25585 Vighy phosp DAG-CPT . - - .
AT4G15130 Choline-Fhosphate Cytidylyltransferase ccme 450.17 215.12 9117 50.61
AT1GEED0D Phosphatidylinositol Synthase PI51 2233 30.93 34.96 33.73
Glyceral-3-Phosphate Acyltransferase
A lian h ) GPATY 68.50 110.50 111.48 60.50
AT3G18ES0 1 lycerol-3 h Itransf LPAATS - - - -
AT1G31812 Acyl CoA Binding Protein ACBPE 144.17 455.56 7539 3671
AT4G11030 Long-Chain Acyl-Cah Synthetase LACSS = 1.20 0.37 -
1-acylglycerol-3-phosphacholine
AT1G12640 Acyltransferase LPCAT 62.68 2442 11232 3222
AT2G3BET0 COP-Ethanoamine Synthase PECT1 41.24 63.01 3E67 20.66
AT4G16700 Phosphatidylserine Decarboxylase PS01 2034 2022 1354 7.00
AT3IG5TE50 1-acylglycerol-3-phosphate acyltransferase  LPAAT2 5154 3n B0.34 13368
ATAGOSTE0 Choline Kinase K 3.20 1467 - -
ATIG58450 Phosphatidate Phosphatase LPP-& 57.36 186.33 17,61 663
ATAG15860 Phospholipid : Acyl acceptor Acyltransferase PLAT? 60.17 1930 55.85 53.05
ATAG2TTED Acyl Coh Binding Protein ACBP2 1873 2407 26.09 2314
AT4G22550 Phosphatidate Phosphatase LPP-B 2176 14.12 70,64 2298
ATSGA2ET0 Phasphatidate Phosphatase (ER) PAHZ 3645 3572 3560 67.16
Base-Exchange-type Phosphatidylserine
AT1G15110 Synthase BE-PS5 37.18 34.25 17.86 1.7
AT2G2EE30 Ethanolamine Kinase EK 179.57 114.60 17.29 1230
ATIGTIES7 Choline Kinase CK1 1.54 2.69 283 351
ATSG57190 Phosphatidylserine Decarboxylase P502 - - - =
Phosphatidylcholine:diacylghycerol
AT3IG15820 cholinephosphotransferase PDCT/ROD 20.10 2731 0.25 0.90
AT2G32260 Choline-Phosphate Cytidylyltransferase «n - - - 115
ATIGO95E0 Phosphatidate Phosphatase {ER) PAHL 16.10 2412 1390 12.74
ATSG53470 Acyl Coh Binding Protein ACBP1 1341 3320 176.86 312.43
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15waa 20waa
#uwabidopsis homolog _Frotein Family Protein/Gene Abbreviation mesocarp mesgcarp 10waa kernel  15waa kernel
TAG Synthesis 3793 76.56 56.92 [}
ATIGEE4D0 Phesphatidate Phosphatase LPP-& 57.36 186.33 1761 6.63
NAD Glycerol-3-Phosp
AT3GO7690 Dehydrogenase GPDH - - - -
AT4G22550 Phosphatidate Phosphatase LPP-B 2176 14.12 70.69 2298
AT3G51520 Acyl-Cof : Diacylglycerol Acyltransferase DGAT2 9.47 10.92 B&4 12.25
ATSGA2ETO Phosphatidate Phosphatase (ER) PAH2 36,46 35.72 35,60 67.16
ATIG1BESD 1-Acyigly 3-Phosphate A LPAATS % = 4 3
Glycerol-3-Phosphate Acyltransferase
ATSGE0E20 [mammalian homaologue) GPATS 68.50 110.50 111.48 60.50
A h 2 PDATL 2123 2834 3131 105.48
AT2G19450 Acyl-Coh : Diacylglycerol Acyltransferase DGATL 3145 65.10 5772 45.75
AT1G75020 1-Acyiglycerol-3-Phosphate Acyltransferase  LPAATA 18.50 1478 47.24 26.32
ATIGO95E0 Phosphatidate Phosphatase (ER) PAHT 16.10 24.12 13.90 1274
NAD-dependent Glyceral-3-Phasphate
AT2G41540 Dehydrogenase {cytosolic) GPDOH 160.74 #6566 265.42 326.48
ATIGETEE0 1-Acylglycerol-3-Phosphate Acyltransferase LPAAT2 5154 39.72 B0.34 133.58

Supplementary Table 9 continued on next page.
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Supplementary Table 9 continued.

15waa 20waa
Arabidopsis homalog Protein Family Protein/Gene Abbreviation _mesocarp mesocarp 10waa kemnel  15waa kernel
Hexoses-P 92.70 61.97 162.84 B2.46
AT1GOE020 Fructokinase Probable FK-3 447 B.02 549.14 177.39
AT1G0E030 Fructokinase Probable FK-2 3438 3807 1,213.50 267.61
AT1G23150 Phosphoglucomutase PGM 241.26 182.71 43411 27470
AT1GATEAD Hexokinase Plastid-HxK3 11.E8 3.8 112 im
AT1GEE430 Fructokinase Plastid-pfkB-type 5066 1897 2765 24.40
AT1GTO730 Phosphoglucomutase PGM 78.12 2946 108.42 42,50
AT1G70820 Phosphoglucomutase PGMZ - - - .
AT2G19860 Hexokinase HXK2 5311 30.07 10.66 2457
AT2631390 Fructokinase Probable FK-1 376.69 277.69 10.90 8497
AT3G03250 UDP-glucose pyrophosphorylase uGP1 0.64 - 6.58 258
ATIGS6040 UDP-glucose pyrephosphorylase Plastid-UGP3 6.56 32.38 0.30 0,60
ATIG50480 Fructokinase Probable FK-4 = = = =
ATAG10260 Fructokinase Putative FK-5 183.34 BL78 3833 29.71
A h Plastid-PGI 5165 4382 3107 1165
AT4G29130 Hexokinase HXK1 38458 256.28 in 46.19
AT5G17310 UDP-glucose pyrophosphorylase uGP2 178.68 118.59 395.54 185.27
ATSGA2T40 Phosphoglucoisomerase Cytosol-PGI 89.11 46.57 232,11 2.3
A Ph PGM1 15.52 1116 EX: 10.18
AT5G51830 Fructokinase pfkB-type 0.59 - 0.34 0.24
Oxidative Pentose Phosphate Pathway 130.32 114.83 34.15 33.17
AT1G09420 Gl 6-Phasph dehyd; GEPDHA 3440 2951 315 189
AT1G12230 Transaldolase TAL 968.04 999.76 119.14 29.61
AT1G13700 Lactonase PGL1 9.12 14.01 18.75 13.34
AT1G24280 Glucose-6-Phasphate dehydrogenase GEPDH3 17.11 12.61 154 *
AT1G63290 Epimerase EPI - - -
AT1GE4150 G-phosphogluconate dehydrogenase GPGDH - - = ‘
AT1G71100 Isomerase 150 2212 67.55 3.87 232
AT2G01290 Isomerase 150 205.54 337.54 4.26 415
AT2GA5290 Transketolase TET 45.51 3745 1111 7.00
AT3IGOIESD Epimerase EPI 56.60 4293 9.24 739
ATAGO2360 &-phosphoglucenate dehydrogenase Cytosol-6PGDH 523.14 147.45 T0.50 B6.73
AT3G04TS0 Isomerase 150 45.28 3132 17.24 14.96
AT3G27300 Gl sphats GEPDHS 1494 11.79 145 17.76
ATIGEOTSO0 Transketolase TRT 28388 137.38 102.04 150.59
AT5G13110 Gl 6 sl GEPDH2 4836 2310 1791 10.69
AT5G13420 Transaldolase TAL 427.00 453,68 258,54 250.14
AT5G24400 Lactonase Plastid-PGL3 176.22 24597 77.15 56.41
AT5G24410 Lactonase PGLA - - - -
AT5G24420 Lactonase PGLS . - .
s Gl 6-Phosp dehyd GEPDH1 2364 437 1.00 052
A Gl B sl GEPDHE 118.23 48.92 27.02 97.90
ATSGALETO B-phosphogluconate dehydrogenase GPGDH B4E1 76.10 1810 41.46
ATSGA4520 lsomerase 150 .48 102 - -
ATSGE1410 Epimerase Plastid-EP1 233 3348 .m0 132

For each functional classification group of genes, the average transcripts per million tags
sequenced is presented in the header for each group. For individual genes, expression
levels are presented as transcripts per million tags sequenced. Data is presented for
transcriptomes from mesocarp (15 and 20 WAA) and kernel (10 and 15 WAA).
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Supplementary Methods

Repetitive sequence detection

To construct Elaeis specific repeat databases, repetitive sequences of pisifera and
oleifera were determined by a genome wide self-self comparison based on 60mer
windowed 15mer word frequencies. Each genome was decomposed into 60mer words
with 40 base overlap, and scored for uniqueness using a SSAHA?! based pipeline. The
uniqueness score for an individual 60mer was calculated as:
60mer Uniqueness Score = Sum (i=1 to 45) [ log(freq(15mer;)) ]. Perfectly unique
60mers receiving a score of 0, and highly repetitive 60mers scoring as high as 727 in the
pisifera genome were calculated. Regions of each genome with uniqueness scores in the
highest (most repetitive) 20% were collected and clustered using the PCAP algorithm to
create the PisiferaRepeat and OleiferaRepeat databases with 5,426 and 440 sequences,

respectively.

Public database sources for comparative genome sequences and gene models

Genome source:

A. thaliana:

ftp://ftp.arabidopsis.org/home/tair/Sequences/whole_chromosomes/TAIR10

O. sativa:
ftp://ftp.joi-psf.org/pub/JGI_data/phytozome/v8.0/Osativa/assembly/Osativa_193.fa.gz

P. dactylifera:

http://qatar-
weill.cornell.edu/research/datepalmGenome/edition3/PdactyK Asm30 r20101206.fasta.gz

Gene model source:

A. thaliana:

ftp://ftp.arabidopsis.org/home/tair/Sequences/blast_datasets/TAIR10 blastsets/TAIR10 p
ep_20110103 representative_gene_model updated
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O. sativa:
ftp://ftp.jgi-
psf.org/pub/JGI_data/phytozome/v8.0/Osativa/annotation/Osativa_193 peptide.fa.gz

P. dactylifera:
http://qatar-weill.cornell.edu/research/datepalmGenome/edition3/PDK30-pep.fsa.gz
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Supplementary Notes

Triacylglycerol biosynthesis

TAG usually accumulates in oil bodies. Seeds (including oil palm kernel)
maintain oil bodies as small individual units (0.5 to 2 um) preventing their coalescence
during seed desiccation and providing high surface area to volume ratio to facilitate
access by lipases during germination. In contrast, the oleaginous fruits, oil palm, olive
and avocado have large oil bodies (up to 20 um) in the mesocarp owing to the lack of
oleosins, structural proteins that stabilize and prevent the coalescence of the oil bodies.
Unlike the date genome, oleosins are represented in the oil palm. Consistently, the
transcriptome profile showed very high oleosin expression in the kernel and very low

expression in the mesocarp (Figure 3c, Supplementary Table 9).

Fruit ripening and abscission

Interestingly the oil palm has two-fold more ripening and abscission genes than
date palm (Fig. 2c). The oil palm has more AMINOCYCLOPROPANE CARBOXYLATE
OXIDASE (ACO) genes responsible for the burst of ethylene and increased respiration on
ripening. The oil palm genome is also enriched in MAPKK genes which are involved in
ethylene signal transduction. BRASSINOSTEROID INSENSITIVE1 Leucine-Rich Repeat
(LRR) genes and BLADE ON PETIOLE2 (BOP2) genes are similarly more highly
represented in the oil palm genome. BRI1 regulates transduction of steroid signals across

membranes while BOP2 controls abscission zone formation.
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