Table S1. Accession table for vouchers used in phylogenetic analyses (bolded text indicates new GenBank accessions).

No. Species Voucher Country ITS ETS KEAI KEAI TEB matK ndhF
intron 11 intron 17 exon 17
1 Haematostemon Wurdack 4350 (US)“ Guyana KP794434  MF502427 — — MF502846 MF502706 MF502776
guianensis Sandwith
2 Plukenetia africana Bartsch 1859 (US) Namibia MF502513 MF502431 MF502579 MF502651 MF502848 MF502710 MF502780
Sond.
3 P. africana Guy 2367 (MO) Botswana MF502514 — — — — — MF502781
4 P. africana Palomoti 1086 (MO) Botswana MF502515S MF502432 — — — MF502711 MF502782
5 P. africana Pope et al. 834 (MO) Botswana MF502516 MF502433 MF502580 — — MF502712 MF502783
6 P. ankaranensis Gillespie et al. 10697 (CAN) Madagascar ~ KP794438  MF502434 MF502581 MF502652 MF502849 MF502713  MF502784
L.J.Gillespie a
7 P. ankaranensis Lees s.n. (CAN) Madagascar KP794437  MF502435 — MF502653 MF502850 MF502714 MF502785
8 P. brachybotrya Acevedo-Rodriguez 14416 Peru MF502517 MF502436 MF502582 MF502654 MF502851 MFS0271S  MF502786
Miill. Arg. (NY)
9 P. brachybotrya Araujo-M_ etal. 1722 (MO) Bolivia KP794452  MF502437 MF502583 MF502655 MF502852 MF502716 MF502787
10 P. brachybo[rya Fuentes & Torrico 5398 Bolivia MF502518 MF502438 MF502584 — — MF502717 MF502788
(MO)
11 P. brachybotrya Galiano et al. 6612 (MO) Peru MF502519  MF502439 — — — MF502718  MF502789
12 P. brachybotrya Seidel & Vaquiata 7733 Bolivia MF502520 MF502440 MF502585 MF502656 MF502853 MFS02719 MF502790
(MO)
13 P. aff- brachybotrya Ledezma et al. 921 (CAN) Bolivia MF502511 MF502428 MF502576 MF502649 — MF502707 MF502777
14 P. aff brachybotrya Sperling et al. 5873 (MO) Brazil MF502512  MF502429 MF502577 MF502650 MF502847 MF502708 MF502778
15 P. aff brachybotrya  Sperling et al. 6161 (CAN)  Brazil — MF502430  MF502578 — — MF502709  MF502779
16 P. carabiasiae Meave et al. 1550 (MO) Mexico MF502521 MF502441  MF502586 — — MF502720 —
J.Jiménez Ram.
17 P. ¢f. carolis-vegae Calatayud et al. 2643 (CAN) Peru MF502527 MF502448 MF502592 — — — —
18 P. cf, carolis-vegae Huamantupa et al. 6445 Peru MF502528 MF502449 MF502593 MF502660 — MF502724 —
(CAN)
19 P. cf carolis-vegae Monteagudo etal. 14125 Peru MF502529 MF502450 MF502594 MF502661 — MF502725 MF502793
(MO)
20 P. cf. carolis-vegae Monteagudo et al. 15252 Peru MF502530  MF502451 — — — MF502726 ~ MF502794
(MO)
21 P. ¢f carolis-vegae Rojas et al. 3863 (CAN) Peru MF502532  MF502453  MF502595 — — — —
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Table S2. Accession table of genomes/transcriptomes used in data-mining analyses.

No. Taxon Type Assembly file Reference
1 Croton tiglium L. Transcriptome VVPY_ Croton_tiglium -SOAPdenovo-Trans- IKP
assembly.fa Project
2 Euphorbia Transcriptome LSLA Euphorbia mesembryanthemifolia juv - IKP
mesembryanthemifolia SOAPdenovo-Trans-assembly.fa Project
Jacq.
3 E. Transcriptome VPDX Euphorbia mesembryanthemifolia mat -  1KP
mesembryanthemifolia SOAPdenovo-Trans-assembly.fa Project
4 Jatropha curcas L. Draft genome  GCF _000696525.1 JatCur 1.0 rna.fna Sato et al.
2011
5 Manihot grahamii Transcriptome XNLP_ Manihot grahamii -SOAPdenovo-Trans- IKP
Hook. assembly.fa Project
6 Plukenetia volubilis L. ~ Transcriptome PlutentiaAssemGADCO01000001- Wang et
GADC01066310.fasta al. 2012
7 Ricinus communis L. Draft genome TIGR castorWGS release 0.1.cds.fsa Chan et
al. 2010
8 R. communis Draft genome TIGR castorWGS release 0.1.gene.fsa Chan et
al. 2010
9 R. communis Transcriptome PAZJ Ricinus communis lkp -SOAPdenovo- 1KP
Trans-assembly.fa Project




Table S3. List of molecular markers, primer sequence, and amplification/sequencing protocols.

Name Primer (5’ to 3°) Reference Recommended Protocol

Nuclear DNA (nDNA)

External Transcribed Spacer (ETS)

ETS F1 GTT ATG TTT GGY GTT TCG GSA ATG CT Designed here Amplification and sequencing: ETS Pluk F2 + 18S 5’ R

ETS F2 ATG ATC GTT TGS TTT GGC AGG CTC Designed here Annealing temperature: 52°C

18S5°R GAA TTA GTT CAT ACT TAC ACA TGC ATG  Designed here

Internal Transcribed Spacer (ITS)

ITS 5a [F] CCT TAT CAT TTA GAG GAA GGA G Stanford et al. 2000 Amplification and sequencing were done for the Full region (ITS 5a +
ITS u2 [R] GCG TTC AAA GAY TCG ATGRTT C Cheng et al. 2016 u4) or in two overlapping fragments: ITS1 (ITS 5a + u2) and ITS2
ITS p2 [R] GCC RAG ATA TCC GTT GCC GAG Cheng et al. 2016 (ITS p3 + u4). Sometimes ITS p2 and 4 were used as slightly internal
ITS p3 [F] YGA CTC TCG GCA ACG GAT A Cheng et al. 2016 sequencing primers.

ITS u4 [R] RGT TTC TTT TCC TCC GCT TA Cheng et al. 2016 Annealing temperature: 55°C

ITS 4 [R] TCC TCC GCT TAT TGA TAT GC White et al. 1990

KEAI intron 11 . . . .

KEAl-il1 F GAA TCA GAT ATT GCK CCA TAT CGT G Designed here i;‘g’el;ﬁflat‘t‘;?na‘::a:ﬁff;‘;‘ég‘ KEAIAILF+R

KEAL-ill1 R AGA AGC TTT GGA TCA ATA GAC ATT C Designed here g temp )

KEAI intron 17 . . . .

KEAL-il7 F AGG TCC TTC ATA AAG TTG GTG CWG A Designed here :mp“?ca“t"n and :quegsc;gg. KEAI-I7F+R

KEAI-i17R GTG CAA GAA CAG CAG CTG CCA ACT G Designed here finealing temperature:

TEB exon 17

TEB F GCR AAG AAR TCA AGA ATG GTGCWC G Designed here Amplification and sequencing: TEB F + R2

TEB RI CTC TCY TCA TCA GGC CAM GAA TCC A Designed here Annealing temperature: 55°C

TEB R2 ATT SAT AGG ACC CTT CTC ACA GGC A Designed here

Plastid DNA (cpDNA)

matK (full coding sequence)

matK F1 AAT CCT CTA TCC TTG CTT CAA Designed here Amplificati d . desiened t cure the full
matK R1 CTC ATG AAG AAA GAG TYG TAA TAA A Designed here mplttication anc sequencing were designed fo capture e

coding region in three overlapping fragments, an effective protocol

matK F2 AAT ACC TTA CCC CAT CCATCT A Designed here .

matK R2 ATT GGA ACT ATT GTA TCG AGT TTC Designed here If;’r poct q“tal“y Dl\iA‘ T“SastﬁéP luk F1 +R1, F2 +R2,and F3 + R3.
matK F3 GTA CGG AGT CAA ATG YTA GAA Designed here nnealing temperature:

matK R3 CCT TAC TCG TAT ACT GTA TGA GC Designed here

ndhF 3’ (partial coding sequence) . . . .

ndhF 1318F GGA TTA ACY GCA TTT TAT ATG TTT CG Olmstead and Sweere 1994 ?ggﬂzca;;’; la;f iii‘ii“f&?g;,ﬁff i 11555;1211 ié)sl){‘ (or 1703R, to
ndhF 1703R GGC TCC AAT AAA YAA AGT Beilstein et al. 2006 el P : qt o0 cp 4 P

ndhF 2110Ri TCA ATT ATT CGT TTA TCA A Steinmann and Porter 2002 finealing temperature:

All PCR amplifications used BIOLASE DNA Polymerase (Bioline) in 15uL reactions. Recipes included: 9.2uL H,O; 1.5ul 10x NH, Reaction Buffer; 0.6uL 50mM MgCl, Solution [2.0mM]; 0.3uL
10mM dNTP Mix [0.2mM]; 0.375ulL 10uM Primer (each) [0.25uM]; 1.5ul Img/mL Bovine Serum Albumin (BSA; Sigma Aldrich) [0.1 mg/mL]; 0.15uL 5U/uL BIOLASE DNA Polymerase
[0.05U/L]; 1uL Genomic DNA. Nuclear markers included 3uL 5M Betaine (Sigma Aldrich) [1M], in which case H,O was reduced to 6.2uL. Thermocycler protocols followed: 3min 94°C Initiation; 35
cycles of (i) 30s 94°C Denaturing, (ii) Im (see table) Annealing, (iii) 30s 72°C Extension; 10min 72°C Final extension.



Table S4. Biogeographical distribution matrix (A = Mexico to NW South America, B =
Amazon/Guiana, C = Atlantic Forest, D = Tropical Africa, E = Madagascar, F = SE Asia).
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Taxon

Haematostemon guianensis
Plukenetia africana
Plukenetia ankaranensis
Plukenetia brachybotrya
Plukenetia aff. brachybotrya
Plukenetia carabiasiae
Plukenetia ctf. carolis-vegae
Plukenetia conophora
Plukenetia corniculata
Plukenetia decidua
Plukenetia lehmanniana
Plukenetia loretensis
Plukenetia madagascariensis
Plukenetia penninervia
Plukenetia ct. penninervia
Plukenetia polyadenia
Plukenetia serrata
Plukenetia stipellata
Plukenetia supraglandulosa
Plukenetia verrucosa
Plukenetia volubilis
Romanoa tamnoides
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Table S5. Manual dispersal matrix between biogeographical areas (adjacent = 1.0, short-distance
dispersal = 0.5, long-distance dispersal = 0.1).

Mex. to NW Amazon/ Atlantic

South Am. Guiana Forest Trop. Africa Madagascar SE Asia
0 to 35 Mya A B C D E F
Mex. to NW South
Am. 1 - - - - -
Amazon/ Guiana 1.0 1 - - - -
Atlantic Forest 0.1 0.5 1 - - -
Trop. Africa 0.1 0.1 0.1 1 - -
Madagascar 0 1 0 1 0 1 05 1 -

SE Asia 0.1 0.1 0.1 0.1 0.1 1




Table S6. Trait matrix used in phylogenetic regression analysis with seed size. Plants size (0 =
slender stems; 1 = robust to thick stems), seedling ecology (0 = light gap or forest edge; 1 =
shade avoidance, canopy liana strategy), fruit type/ hypothesized dispersal mechanism (0 = dry,
dehiscent/ scatter hoarding rodents; 1 = fleshy, indehiscent/ mammal predation), biome (0 = wet
dominant; 1 = dry component), fire tolerance (0 = non-fire adapted; 1 = fire adapted).

Taxon Plant size  Seedling  Fruit type/ Biome Fire
ecology dispersal tolerance

Haematostemon guianensis 0
Romanoa tamnoides
Plukenetia africana
Plukenetia ankaranensis
Plukenetia brachybotrya
Plukenetia aftf. brachybotrya
Plukenetia carabiasiae
Plukenetia ct. carolis-vegae
Plukenetia conophora
Plukenetia corniculata
Plukenetia decidua
Plukenetia huayllabambana
Plukenetia lehmanniana
Plukenetia loretensis
Plukenetia penninervia
Plukenetia ct. penninervia
Plukenetia polyadenia
Plukenetia serrata
Plukenetia stipellata
Plukenetia supraglandulosa
Plukenetia verrucosa
Plukenetia volubilis
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Table S7. The best evolutionary model for seed size based on AAIC and Akaike weights (w;),
using the modified Plukenetia BEAST chronogram, logio(estimated seed volume), and the
fitContinuous function in GEIGER.

Model AIC, AAIC Wi

Brownian motion 50.03442 0.0 0.6584417
Ornstein-Uhlenbeck 52.73257 2.69815 0.1708530
Early Burst 52.73430 2.69988 0.1707053
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