Supplemental Figure S1. Comparison of Asteraceae phylogenies at tribal level.
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Supplemental Figure 2. An outline for gene selection procedures for multiple gene sets.
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Supplemental Figure 3. A coalescent phylogeny of Asteraceae using 847 nuclear genes (set 1 as shown

in Supplemental Figure S1).
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Supplemental Figure 4. A coalescent phylogeny of Asteraceae using 177 nuclear genes (set 2).
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Supplemental Figure 5. A coalescent phylogeny of Asteraceae using 175 nuclear genes (set 3).
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Supplemental Figure 6. A coalescent phylogeny of Asteraceae using 1087 nuclear genes (set 4).

Chromolaena odorata Asteroideae

yzoides
hryosporu: man :
Rlerostomima Iavegms var. latifolium | Eupatorieae
Eutrochium purpreum
Eupatorium chinense
Lialrs spicata
E!rcke/lla californica
audiana
ofme/storta uranifolia
jeratina altissima
lkanla ‘micrantha
utetras paimen i Perityleae

acopli Sm. Bahieae

Ghaenactis caphociinia Chaenactideae
Madieae
o
izofia al
gfgesbec :eypube ns Millerieae |
mallanthus’ sam:hr folius
7 Gal alinsoga quard iradiata

7 E"ygﬁﬁgg"?s Neurolaeneae Il

i ?o;rrma ecarss "aMBlSRARdbe
olbs eredla

Thymup)y/la Ienutloba

Eaverd b

Flaveria bidentls

Tageteae

Jaumea carnosa
Ambrosia @ }
brosia artemisifolia
Xanthium strumarium
Farthentum argentatum

2 anibes annuus

Znia haageana

Sl Srogumbens

Ean gustiolia
chinacea purpurea

Heliopsis helianthoides
cmela oleracea

Heliantheae

Coreopsideae

na lobata
nmaniella resinosa | Neurolaeneae |
R ool 3
{pleniam SR Helenieae

Eenft eda :m‘r(na 1 Athroismeae

Ewla i b’gza
Pentanema brtannicum

Pulicaria dysenterica Inuleae
jumea sp!

Pluchea indica

Astereae

gera alais
e
integrifolia
o
ymphyotrichum Sp.
e dvarcata”
hoca
g0 graenton
Boiazge g’ﬁgo sis
gcl‘:ans i fc‘?subsp consanguinea
A e
Eslrmsra 'semicordata
assinia VEUVII liersii
OGzothamnus letophyllus
Ammobiam alatum
Rhadlan(hsbchlorocspha/ﬂ subsp. rosea
Raoulla subsericea i
Lseriopodium smitianum Gnaphalieae
Aniennarta dioica
| Pleidoqnaphaliim affne
fis margaritace
o
toebe pit 2
endula offich I Calenduleae
Gisospermumicindum
nihemum wigare
ﬂ cetum el
ia afnua .
rossostephium e Anthemideae
anihemum
nihemim < morfolum
nid anihemoides
Leplirals stanoss
Cotula fallax
— SDHVS snlhsmrln/ls
L( |

necio aethner
Senadio L‘hrysanthsmr/a(rus
necio i
Kleinia fulgens.
Gynira adrantiaca
Phckera surca
Enilla praclomissa
enecto sca
JSEEL SCICENS subsp. dunensis | Senecioneae
s pectinatus
s fpers
Ligularia o
thodlum stenoglossum
Potasios hy s

s
brotaneil frch oachaenia
oglossum | Doroniceae

Corymbieae

oo
ium villost
¢ ium glabrus (o]
psana communis N -~
(oungia japonica Cichorioideae I
chuS agper
5
Lecoaen sazsin ™ N cichori
Eu:harvum intybys Cichorieae
honump imilum
F'r/ose/gs cbaerspnosa
Tns 0O on pom/c(ms
nag
Scarzonera h:spamca
Warionia saharae
—é s
clerolep al
Pt

Elephantopus Tomentosus
ntratherum punctatum
Vernonia gigant
Stokesia faevis
e
Jabum igniarium
Arctofts Stoochaditlia
Arctotteca calendula

Ba |Gymnarrhanoae Gymea“mgp eggit

entairea jace
e au:sa’so/sﬂnahs Carduoid 1
Cyanus segotum arduoideae
-arduncellus pinnatus
Garthamus tinforius
Ssephellus Sibificus
Ehapanucordss Kasakorum
Saussuroa nivea
Saussurea VIVO(M.‘VBIB
Jurinae mulif
Cousinia affnis
Artim minu slh "
uus acanthoides
ards ncan Cardueae
Cirsium vlgare
ireum o
QD s
4 Iniris doltoides
lgaca lomonosowii
Slgencina dubia
chinops sp.
Cardopa tum co&/mbusum
Siactiodes anoes.
Tugarinovia mongfgllm
s camphoratus | Tarchonantheae
e
e i I Oldenburglaan

'_EAmsllaea otera Pertyea: Pertyoideae
@ glabescens
Hacasr{llzc(e is s»ocklgyv ucastocl-ldou

Nahuatiea hypoleu
ochnatia arcaubersis N Gochnatieae Gochnatioidea
Chicofnamnus lorentzi

e il

S 5 [

noseri
Apr%/ocladus Genteaars | On
Nou elia mslgmgom
H B

Hya %ge 2 Hyalideae

Striiﬂa "g/:gmha I stifftieae
mirmﬂnf u: Hl:u!.l'ihl-l L}

AR achcaans
L= amace: gﬁ;el kil
[ RaERS us :omerarusl Calycearaceae

— ddepesnte leniaceae
Caovola agmila
Honyanines tfolats ﬁolxonyan aceae

[))



Supplemental Figure 7. A coalescent phylogeny of Asteraceae using 649 nuclear genes (set 5).
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Supplemental Figure 8. A coalescent phylogeny of Asteraceae using 438 nuclear genes (set 6).
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Supplemental Figure 9. A coalescent phylogeny of Asteraceae using 384 nuclear genes (set 7).
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Supplemental Figure 10. A coalescent phylogeny of Asteraceae using 265 nuclear genes (set 8).
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Supplemental Figure 11. A coalescent phylogeny of Asteraceae using 202 nuclear genes (set 9)
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Supplemental Figure 12. A coalescent phylogeny of Asteraceae using 192 nuclear genes (set 11).
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Supplemental Figure 13. A coalescent phylogeny of Asteraceae using 192 nuclear genes with 800-1000
bp (set 10).
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Supplemental Figure 14. A Maximum Likelihood phylogeny of Asteraceae using 192 genes (set 11)
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Supplemental Figure 15. Summary of support values from multiple phylogenies.
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Supplemental Figure 16. Divergence times estimated using r8s (set 1).
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Supplemental Figure 17. Divergence times estimated using BEAST (set 1).
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Supplemental Figure 18. Divergence times estimated using r8s (set 2).
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Supplemental Figure 19. Divergence times estimated using BEAST (set 2).
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Supplemental Figure 20. Divergence times estimated using r8s (set 3).
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Supplemental Figure 21. Divergence times estimated using BEAST (set 3).
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Supplemental Figure 22. Divergence times estimated using r8s (set 4).
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Supplemental Figure 23. Divergence times estimated using BEAST (set 4).




Supplemental Figure 24. Divergence times estimated using r8s (set 5).




Supplemental Figure 25. Divergence times estimated using BEAST (set 5).




Supplemental Figure 26. Comparing ages with calibration sets 1 and 2 using r8s.
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Supplemental Figure 27. Comparing ages with calibration sets 1 and 2 using BEAST.
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Supplemental Figure S28. Net diversification rate shift analyzed by MEDUSA under mixed model.
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Supplemental Figure S29. Net diversification rate shift analyzed by MEDUSA under birth-death

model.
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Supplemental Figure 30. Shift configuration of net diversification rates with the highest maximum a

posteriori (MAP) probability (“the best shift configuration™) as a result of BAMM analyses.
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(b) Time-variable algorithm
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Supplemental Figure S31. Rate-through-time (RTT) plots of net diversification rates estimated by
BAMM.
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Supplemental Figure S31. continue

(b) Time-constant algorithm continue
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Supplemental Figure S31. Continue

(c) Time-variable algorithm
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Supplemental Figure S31. Continue

(d) Time-variable algorithm continue
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Supplemental Figure 32. In-depth investigation on the shift positions from BAMM
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Supplemental Figure S33. Cohorts of net diversification rates by BAMM.

(a) Time-constant algorithm
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Supplemental Figure 34. Identification of nodes in BAMM analyses.
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Supplemental Figure 35. A summary of detected (candidate) whole genome
duplication event.
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Supplemental Figure 36. Ancestral character reconstruction of habit.
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Supplemental Figure 37. Ancestral character reconstruction of inflorescence.
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Supplemental Figure 38. Ancestral character reconstruction of capitulum sexual differentiation.
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Supplemental Figure 39. Ancestral character reconstruction of capitulum type.
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Supplemental Figure 40. Ancestral character reconstruction of corollas in a capitulum.
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Supplemental Figure 41. Ancestral character reconstruction of pappus
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Supplemental Figure 42. Ancestral character reconstruction of receptacular bracts.

Acicarpna
© Nastanthus
Calycera
Bamadesia
Dasyphyllum

Famatiantus
Receptacular bracts y W

Nouelia

[ epaleate Loucomeris
Aphylociedus

| paleate 4 Onoseris

f3ele}
FEE]

H

B
H
5

20)
o
HE

i

)
Y

....
S
HH
i
§

g2

&

Jacobaea
Senecio segregates group
Emilia

Packera

Senocio st

G

3
o5
g8

Crossostephium
Ajania

Chiysanthemum
Osteospermum

9
5

6
$o)
3
H

bobbbo
PRI
i

)
z

48



