
	Supplementary	figure	S1.	Phylogene4c	tree	based	on	a	maximum	likelihood	analysis	of	non-par44oned	nucleo4de 
sequence	data	(all	codons;	C123),	with	ML	bootstrap	support	values	plotted to	the	right	of	the	nodes	they	refer	to.	
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Supplementary	figure	S2.	Phylogene4c	tree	based	on	a	maximum	likelihood	analysis	of	non-par44oned	amino	acid	
sequence	data,	with	ML	bootstrap	values	ploJed	to	the	right	of	the	nodes	they	refer	to.	
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Supplementary	figure	S3.	Phylogene4c	tree	based	on	a	Bayesian	analysis	of	non-par44oned	nucleo4de	sequence	
data,	with	posterior	probability	values	ploJed	to	the	right	of	the	nodes	they	refer	to.	
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Supplementary	figure	S4.	Phylogene4c	tree	based	on	a	Bayesian	analysis	of	non-par44oned	amino	acid	sequence	
data,	with	posterior	probability	values	ploJed	to	the	right	of	the	nodes	they	refer	to.	
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Supplementary	figure	S5.	Phylogene4c	tree	based	on	a	maximum	likelihood	analysis	of	par44oned	nucleo4de	 
sequence	data	(all	codons;	C123),	with	ML	bootstrap	support	values	plotted	to	the	right	of	the	nodes	they	refer	to.	



Supplementary	figure	S6.	Phylogene4c	tree	based	on	a	maximum	likelihood	analysis	of	par44oned	amino	acid	
sequence	data,	with	ML	bootstrap	values	ploJed	to	the	right	of	the	nodes	they	refer	to.	(See	also	Fig.	1	in	paper).	
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Supplementary	figure	S7.	Phylogene4c	tree	based	on	a	maximum	likelihood	analysis	(GTR+I+G)	of	first	codon	
posi4ons	(C1),	with	bootstrap	values	ploJed	to	the	right	of	the	nodes	they	refer	to.	
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Supplementary	figure	S8.	Phylogene4c	tree	based	on	a	maximum	likelihood	analysis	(GTR+I+G)	of	second	codon	
posi4ons	(C2),	with	bootstrap	values	ploJed	to	the	right	of	the	nodes	they	refer	to.	
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Supplementary	figure	S9.	Phylogene4c	tree	based	on	a	maximum	likelihood	analysis	(GTR+I+G)	of	third	codon	
posi4ons	(C3),	with	bootstrap	values	ploJed	to	the	right	of	the	nodes	they	refer	to.	



Supplementary	figure	S10.	Phylogene4c	tree	based	on	a	maximum	likelihood	analysis	(GTR+I+G)	of	first	and	second	
codon	posi4ons	(C12),	with	bootstrap	values	ploJed	to	the	right	of	the	nodes	they	refer	to.	
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Supplementary	figure	S11.	Phylogene4c	tree	based	on	a	maximum	likelihood	analysis	of	non-par44oned	6	Dayhoff	
recoded	amino	acid	data,	with	bootstrap	values	ploJed	to	the	right	of	the	nodes	they	refer	to.	



Supplementary	figure	S12.	Posterior	consensus	tree	derived	from	a	Phylobayes	analysis	(CAT-GTR)	of	non-
par44oned	amino	acid	data,	with	posterior	probability	values	ploJed	to	the	right	of	the	nodes	they	refer	to.		
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Supplementary	figure	S13.	Posterior	consensus	tree	derived	from	a	Phylobayes	analysis	(CAT-GTR)	of	non-
par44oned	nucleo4de	data,	with	posterior	probability	values	ploJed	to	the	right	of	the	nodes	they	refer	to.		
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Supplementary	figure	S14.	Coalescent	species	tree	generated	from	a	binned	and	weighted	ASTRAL	analysis	
of	amino	acid	data,	with	support	values	ploJed	to	the	right	of	the	nodes	they	refer	to.		
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Supplementary	figure	S15.	Coalescent	species	tree	generated	from	a	binned	and	weighted	ASTRAL	analysis	of	
nucleo4de	data,	with	support	values	ploJed	to	the	right	of	the	nodes	they	refer	to.		
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Supplementary	figure	S16.	Four-fold	degenerate	sites	(FDS)	GC	content	mapped	onto	the	phylogene4c	tree	based	
on	a	maximum	likelihood	analysis	of	par44oned	amino	acid	data	(as	shown	in	Supplementary	figure	S6).	
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TCN-AGY	 CGN-AGR	 CTN-TTR	
0.31627	 0.23822	 -0.03289	
0.30117	 -0.17318	 0.01070	
0.32410	 -0.38532	 -0.06527	
0.33313	 -0.18959	 0.07482	
0.32337	 -0.19368	 -0.06014	
0.30353	 -0.28321	 0.00736	
0.33097	 -0.30562	 -0.01445	
0.31006	 -0.37123	 0.09632	
0.31671	 -0.21938	 0.03041	
0.34310	 -0.03567	 -0.00286	
0.32561	 -0.06984	 0.18129	
0.31580	 -0.02922	 -0.06096	
0.30173	 -0.20885	 -0.10507	
0.27328	 0.44928	 0.04340	
0.31538	 0.16254	 -0.13852	
0.34838	 -0.13928	 0.10181	
0.31603	 -0.14703	 0.00356	
0.31415	 -0.22780	 0.19570	
0.30791	 -0.20182	 -0.09023	
0.31020	 -0.26116	 -0.09130	
0.29906	 -0.23274	 0.00463	
0.30695	 -0.22254	 0.09075	
0.28332	 -0.07370	 0.07220	
0.28453	 -0.28310	 -0.05695	
0.29459	 -0.22301	 -0.04709	
0.30490	 -0.17267	 0.07856	
0.31932	 -0.23925	 0.03671	
0.32221	 -0.16914	 -0.00391	
0.32789	 -0.19582	 -0.00473	
0.29247	 -0.31018	 0.00772	
0.32592	 -0.34126	 -0.03806	
0.30693	 -0.28865	 -0.05594	
0.31403	 -0.25341	 -0.02773	
0.30048	 -0.32342	 -0.06612	
0.32300	 -0.05644	 -0.00163	
0.37136	 0.20423	 -0.47912	
0.31143	 -0.25319	 0.02343	
0.29951	 -0.32129	 0.00000	
0.29678	 -0.26979	 -0.02853	
0.31952	 -0.12992	 0.05882	
0.28292	 -0.24082	 -0.06835	
0.32041	 -0.25490	 0.01436	
0.28288	 -0.24737	 0.01843	
0.28262	 -0.26547	 -0.01746	
0.30794	 -0.20588	 0.00763	
0.31384	 -0.22066	 0.01551	
0.30252	 -0.21684	 0.00029	
0.29302	 -0.07964	 -0.12579	
0.26423	 0.12173	 0.20995	
0.31873	 -0.17792	 0.01566	
0.29185	 0.11327	 -0.03715	
0.31829	 -0.23064	 0.04198	
0.28245	 -0.15091	 0.06837	
0.30944	 -0.28627	 -0.05451	
0.32852	 -0.26491	 -0.00262	
0.30647	 -0.22567	 0.07444	
0.29933	 -0.26911	 0.03216	
0.30147	 -0.23777	 0.04452	
0.30180	 -0.08649	 0.02223	
0.29324	 -0.21020	 -0.04888	
0.28148	 -0.23655	 -0.24300	
0.30204	 -0.29340	 -0.23759	
0.29966	 -0.25953	 0.09832	
0.31100	 -0.16621	 -0.06109	
0.30000	 -0.23013	 0.03444	
0.28523	 -0.34499	 -0.00362	
0.28221	 -0.16081	 0.04777	

TCN-AGY	
0.36<skew	

0.31<skew<0.35	
Skew<0.30	

CGN-AGR	
Skew>0.41	

0.21<Skew<0.40	
0<Skew<0.20	

-0.20<Skew<-0.01	
Skew<-0.21	

CTN-TTR	
Skew>0.21	
0<Skew<0.20	

-0.20<Skew<-0.01	
-0.40<Skew<-0.21	

Skew<-0.41	

Supplementary	figure	S17.	Skew	values	for	the	codon	sets	of	serine	(TCN/AGY),	arginine	(CGN/AGR),	and	leucine	
(CTN/TTR)	ploJed	onto	the	phylogene4c	tree	based	on	a	maximum	likelihood	analysis	of	par44oned	amino	acid	data	
(shown	in	Supplementary	figure	S6).	See	text	(main	paper	and	Supplementary	Materials)	for	details.	
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Chrysomelidae_Diabrotica
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Molytinae_Tranes

Choraginae_Araecerus
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Mesoptilinae_Magdalis

Molytinae_Vanapa

Cyclominae_Aesiotes

Curculioninae_Curculio

Orsodacnidae_Orsodacne

Apioninae_Antliarhinus

Anthribinae_Dendropemon

Scolytinae_Dendroctonus

Microcerinae_Episus

Molytinae_Cryptorhynchus

Conoderinae_Baris

Dryophthorinae_Dryophthoroides

Curculioninae_Cionus

Dryophthorinae_Sitophilus

Cyclominae_Acantholophus

Attelabinae_Euops

Scolytinae_Scolytus

Oxycoryninae_Hydnorobius

Brachycerinae_Schizomicrus

Curculioninae_Haplonyx

Nitidulidae_Aethina

Conoderinae_Mononychus

Scolytinae_Hylesinus

Rhynchitinae_Merhynchites

Carinae_Car

Apioninae_Rhinorhynchidius

Brachycerinae_Echinocnemus

Conoderinae_Auleutes

Attelabinae_Attelabus

Brentinae_Cylas

Entiminae_Naupactus

Rhinorhynchinae_Bunyaeus

Molytinae_Sympiezoscelus

Cyclominae_Listroderes

Brachycerinae_Synthocus

Bagoinae_Bagous 
Hyperinae_Hypera 
Entiminae_Polydrusus

Eurhynchinae_Eurhynchus

Entiminae_Leptopius

Curculioninae_Anthonomus

Curculioninae_Gymnetron

Brachycerinae_Ocladius

Cucujidae_Cucujus

Curculioninae_Araucarietius

Cimberidinae_Cimberis

Ithycerinae_Ithycerus

Brachycerinae_Tanysphyrus

Supplementary	figure	S18.	Chronogram	showing	divergence	4me	es4ma4on.	RelTime	es4mates	of	lineage	
divergence	were	generated	using	the	tree	shown	in	Supplementary	fig.	S6	(par44oned	amino	acid	data).	The	4me	
scale	is	given	on	the	x	axis	(Ma).	The	blue	bars	at	nodes	are	the	95%	confidence	intervals	of	the	age	es4mates.		

Analysis 1 

Max age constraints applied: 
Nodes 1−4, constraint B 
Nodes 5−9, constraint C 
Node 10, constraint A 

Min age constraints applied: 
Nodes 1−7, 10 (see Table S4) 
Node 8 (Dorotheus; 66 Ma) 
Node 9 (Hylurgops; 37.8 Ma) 

Max age constraints key: 
A: Age of oldest beetle  
(Coleopsis; 293.8 Ma) 
B: Age of oldest polyphagan beetle 
(Leehermania; 223 Ma) 
C: Age of oldest curculionid weevil 
(Karabastau weevils; 151 Ma) 
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Apioninae_Antliarhinus

Brachycerinae_Schizomicrus

Entiminae_Leptopius

Incertae_sedis_Gonipterus
Cyclominae_Listroderes

Cossoninae_Cossonus

Brachycerinae_Echinocnemus

Curculioninae_Curculio

Molytinae_Cryptorhynchus

Chrysomelidae_Diabrotica

Apioninae_Rhinorhynchidius

Conoderinae_Auleutes

Scolytinae_Hylesinus

Microcerinae_Episus

Eurhynchinae_Eurhynchus

Bagoinae_Bagous 
Hyperinae_Hypera 
Entiminae_Polydrusus

Curculioninae_Haplonyx

Rhinorhynchinae_Rhynchitomacerinus

Conoderinae_Baris

Mesoptilinae_Magdalis

Carinae_Car

Dryophthorinae_Dryophthoroides

Entiminae_Catasarcus

Attelabinae_Euops

Scolytinae_Dendroctonus

Nitidulidae_Aethina

Cyclominae_Rhigopsidius

Molytinae_Heilipodus

Cucujidae_Cucujus

Anthribinae_Dendropemon

Ithycerinae_Ithycerus

Rhynchitinae_Merhynchites

Conoderinae_Mononychus

Molytinae_Sympiezoscelus

Molytinae_Tranes

Rhinorhynchinae_Bunyaeus

Attelabinae_Attelabus

Apioninae_Apion

Brachycerinae_Synthocus
Brachycerinae_Brachycerus

Apioninae_Pterapion

Cyclominae_Acantholophus

Curculioninae_Araucarietius

Cyclominae_Aesiotes

Molytinae_Vanapa

Brentinae_Cylas

Dryophthorinae_Sitophilus

Oxycoryninae_Hydnorobius

Brachycerinae_Ocladius

Curculioninae_Ancyttalia

Curculioninae_Cionus

Platypodinae_Notoplatypus

Urodontinae_Urodontus

Cimberidinae_Cimberis
Orsodacnidae_Orsodacne

Scolytinae_Scolytus

Brachycerinae_Lissorhoptrus

Entiminae_Naupactus

Curculioninae_Anthonomus

Oxycoryninae_Rhopalotria

Brachycerinae_Tanysphyrus

Platypodinae_Austroplatypus

Curculioninae_Gymnetron

Brentinae_Tracheloschizus

Choraginae_Araecerus

Supplementary	figure	S19.	Chronogram	showing	divergence	4mes.	RelTime	es4mates	of	lineage	divergence	were	
generated	using	the	tree	shown	in	Supplementary	fig.	S6	(par44oned	amino	acid	data).	The	4me	scale	is	given	on	the	
x	axis	(Ma).	The	blue	bars	at	nodes	are	the	95%	confidence	intervals	of	the	age	es4mates.		
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Analysis 2 

Max age constraints applied: 
Node 3, 4, constraint B 
Node 5, constraint C 
Node 10, constraint A 

Min age constraints applied: 
Nodes 1−7, 10 (see Table S4) 
Node 8 (Dorotheus; 66 Ma) 
Node 9 (Hylurgops; 37.8 Ma) 

Max age constraints key: 
A: Age of oldest beetle 
(Coleopsis; 293.8 Ma) 
B: Age of oldest polyphagan beetle 
(Leehermania; 223 Ma) 
C: Age of oldest curculionid weevil 
(Karabastau weevils; 151 Ma) 
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Chrysomelidae_Diabrotica
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Anthribinae_Dendropemon

Brentinae_Tracheloschizus

Curculioninae_Curculio
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Rhinorhynchinae_Rhynchitomacerinus
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Dryophthorinae_Sitophilus
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Brachycerinae_Lissorhoptrus

Entiminae_Naupactus

Urodontinae_Urodontus

Scolytinae_Dendroctonus

Rhinorhynchinae_Bunyaeus

Attelabinae_Euops

Brachycerinae_Echinocnemus

Scolytinae_Hylesinus

Conoderinae_Auleutes

Molytinae_Sympiezoscelus

Curculioninae_Gymnetron

Curculioninae_Ancyttalia

Mesoptilinae_Magdalis

Brachycerinae_Brachycerus

Conoderinae_Baris

Orsodacnidae_Orsodacne

Curculioninae_Araucarietius

Apioninae_Pterapion

Entiminae_Catasarcus

Oxycoryninae_Hydnorobius

Brachycerinae_Ocladius

Brachycerinae_Tanysphyrus

Platypodinae_Notoplatypus

Cossoninae_Cossonus

Entiminae_Leptopius

Rhynchitinae_Merhynchites

Attelabinae_Attelabus

Curculioninae_Anthonomus
Curculioninae_Haplonyx

Cyclominae_Rhigopsidius

Curculioninae_Cionus

Dryophthorinae_Dryophthoroides

Conoderinae_Mononychus

Apioninae_Antliarhinus

Molytinae_Heilipodus

Molytinae_Vanapa

Eurhynchinae_Eurhynchus

Apioninae_Rhinorhynchidius

Carinae_Car

Nitidulidae_Aethina

Apioninae_Apion

Scolytinae_Scolytus

Cyclominae_Aesiotes

Microcerinae_Episus

Bagoinae_Bagous 
Hyperinae_Hypera 
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Cucujidae_Cucujus

Brentinae_Cylas

Brachycerinae_Schizomicrus

Supplementary	figure	S20.	Chronogram	showing	divergence	4me	es4ma4on.	RelTime	es4mates	of	lineage	
divergence	were	generated	using	the	tree	shown	in	Supplementary	fig.	S6	(par44oned	amino	acid	data).	The	4me	
scale	is	given	on	the	x	axis	(Ma).	The	blue	bars	at	nodes	are	the	95%	confidence	intervals	of	the	age	es4mates.		
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Analysis 3 

Max age constraints applied: 
Nodes 1−4, constraint B 
Nodes 5−9, constraint C 
Node 10, constraint A 

Min age constraints applied: 
Nodes 1−7, 10 (see Table S4) 
Node 8 (Dorotheus; 66 Ma) 
Node 9 (Microborus; 98.17 Ma) 

Max age constraints key: 
A: Age of oldest beetle  
(Coleopsis; 293.8 Ma) 
B: Age of oldest polyphagan beetle 
(Leehermania; 223 Ma) 
C: Age of oldest curculionid weevil 
(Karabastau weevils; 151 Ma) 
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Brachycerinae_Tanysphyrus

Apioninae_Rhinorhynchidius
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Rhinorhynchinae_Bunyaeus
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Chrysomelidae_Diabrotica
Orsodacnidae_Orsodacne

Brentinae_Cylas

Molytinae_Vanapa

Molytinae_Cryptorhynchus

Cyclominae_Rhigopsidius
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Supplementary	figure	S21.	Chronogram	showing	divergence	4me	es4ma4on.	RelTime	es4mates	of	lineage	
divergence	were	generated	using	the	tree	shown	in	Supplementary	fig.	S6	(par44oned	amino	acid	data).	The	4me	
scale	is	given	on	the	x	axis	(Ma).	The	blue	bars	at	nodes	are	the	95%	confidence	intervals	of	the	age	es4mates.		
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Analysis 4 

Max age constraints applied: 
Node 3, 4, constraint B 
Node 5, constraint C 
Node 10, constraint A 

Min age constraints applied: 
Nodes 1−7, 10 (see Table S4) 
Node 8 (Dorotheus; 66 Ma) 
Node 9 (Microborus; 98.17 Ma) 

Max age constraints key: 
A: Age of oldest beetle 
(Coleopsis; 293.8 Ma) 
B: Age of oldest polyphagan beetle 
(Leehermania; 223 Ma) 
C: Age of oldest curculionid weevil 
(Karabastau weevils; 151 Ma) 
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Chrysomelidae_Diabrotica

Cyclominae_Acantholophus

Brachycerinae_Tanysphyrus

Molytinae_Tranes

Brachycerinae_Lissorhoptrus

Conoderinae_Mononychus

Curculioninae_Cionus

Oxycoryninae_Rhopalotria
Oxycoryninae_Hydnorobius

Attelabinae_Attelabus

Curculioninae_Curculio
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Supplementary	figure	S22.	Chronogram	showing	divergence	4me	es4ma4on.	RelTime	es4mates	of	lineage	
divergence	were	generated	using	the	tree	shown	in	Supplementary	fig.	S6	(par44oned	amino	acid	data).	The	4me	
scale	is	given	on	the	x	axis	(Ma).	The	blue	bars	at	nodes	are	the	95%	confidence	intervals	of	the	age	es4mates.		

Analysis 5 

Max age constraints applied: 
Nodes 1−4, constraint B 
Nodes 5−9, constraint C 
Node 10, constraint A 

Min age constraints applied: 
Nodes 1−7, 10 (see Table S4) 
Node 8 (Polydrusus; 37.8 Ma) 
Node 9 (Hylurgops; 37.8 Ma) 

Max age constraints key: 
A: Age of oldest beetle  
(Coleopsis; 293.8 Ma) 
B: Age of oldest polyphagan beetle 
(Leehermania; 223 Ma) 
C: Age of oldest curculionid weevil 
(Karabastau weevils; 151 Ma) 
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Nitidulidae_Aethina

Cimberidinae_Cimberis

Cyclominae_Aesiotes

Cucujidae_Cucujus

Choraginae_Araecerus

Entiminae_Leptopius

Chrysomelidae_Diabrotica

Brachycerinae_Brachycerus

Curculioninae_Haplonyx

Molytinae_Cryptorhynchus

Brachycerinae_Schizomicrus

Rhinorhynchinae_Bunyaeus

Scolytinae_Dendroctonus

Dryophthorinae_Dryophthoroides

Molytinae_Vanapa

Apioninae_Antliarhinus

Molytinae_Tranes

Curculioninae_Cionus

Attelabinae_Euops

Conoderinae_Mononychus

Brentinae_Cylas

Platypodinae_Austroplatypus

Cyclominae_Acantholophus

Brachycerinae_Echinocnemus

Curculioninae_Gymnetron

Bagoinae_Bagous 
Hyperinae_Hypera 
Entiminae_Polydrusus

Molytinae_Heilipodus

Brachycerinae_Ocladius

Entiminae_Naupactus

Conoderinae_Auleutes

Molytinae_Sympiezoscelus

Curculioninae_Araucarietius

Brentinae_Tracheloschizus

Apioninae_Pterapion

Eurhynchinae_Eurhynchus

Cyclominae_Listroderes

Dryophthorinae_Sitophilus

Carinae_Car

Oxycoryninae_Hydnorobius

Conoderinae_Baris

Apioninae_Rhinorhynchidius

Brachycerinae_Synthocus

Curculioninae_Anthonomus
Scolytinae_Scolytus

Rhinorhynchinae_Rhynchitomacerinus

Brachycerinae_Lissorhoptrus

Entiminae_Catasarcus

Orsodacnidae_Orsodacne

Attelabinae_Attelabus

Microcerinae_Episus

Curculioninae_Ancyttalia

Rhynchitinae_Merhynchites

Ithycerinae_Ithycerus

Oxycoryninae_Rhopalotria

Urodontinae_Urodontus

Cossoninae_Cossonus

Incertae_sedis_Gonipterus

Anthribinae_Dendropemon

Curculioninae_Curculio

Cyclominae_Rhigopsidius

Mesoptilinae_Magdalis

Scolytinae_Hylesinus

Brachycerinae_Tanysphyrus

Apioninae_Apion

Platypodinae_Notoplatypus
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Supplementary	figure	S23.	Chronogram	showing	divergence	4me	es4ma4on.	RelTime	es4mates	of	lineage	
divergence	were	generated	using	the	tree	shown	in	Supplementary	fig.	S6	(par44oned	amino	acid	data).	The	4me	
scale	is	given	on	the	x	axis	(Ma).	The	blue	bars	at	nodes	are	the	95%	confidence	intervals	of	the	age	es4mates.		

Analysis 6 

Max age constraints applied: 
Node 3, 4, constraint B 
Node 5, constraint C 
Node 10, constraint A 

Min age constraints applied: 
Nodes 1−7, 10 (see Table S4) 
Node 8 (Polydrusus; 37.8 Ma) 
Node 9 (Hylurgops; 37.8 Ma) 

Max age constraints key: 
A: Age of oldest beetle  
(Coleopsis; 293.8 Ma) 
B: Age of oldest polyphagan beetle 
(Leehermania; 223 Ma) 
C: Age of oldest curculionid weevil 
(Karabastau weevils; 151 Ma) 
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Orsodacnidae_Orsodacne

Platypodinae_Austroplatypus

Oxycoryninae_Hydnorobius

Apioninae_Antliarhinus

Conoderinae_Auleutes

Rhinorhynchinae_Rhynchitomacerinus
Rhinorhynchinae_Bunyaeus

Curculioninae_Curculio

Dryophthorinae_Dryophthoroides

Eurhynchinae_Eurhynchus

Molytinae_Heilipodus

Microcerinae_Episus

Cossoninae_Cossonus

Apioninae_Apion

Curculioninae_Cionus

Cimberidinae_Cimberis

Entiminae_Naupactus

Entiminae_Catasarcus

Molytinae_Tranes
Molytinae_Vanapa

Apioninae_Rhinorhynchidius

Urodontinae_Urodontus

Brentinae_Tracheloschizus

Cyclominae_Acantholophus

Brentinae_Cylas

Brachycerinae_Brachycerus
Brachycerinae_Ocladius

Ithycerinae_Ithycerus

Conoderinae_Mononychus

Curculioninae_Gymnetron

Molytinae_Cryptorhynchus

Mesoptilinae_Magdalis

Molytinae_Sympiezoscelus

Entiminae_Leptopius

Curculioninae_Haplonyx

Attelabinae_Euops

Brachycerinae_Echinocnemus

Cyclominae_Listroderes

Platypodinae_Notoplatypus

Brachycerinae_Schizomicrus

Bagoinae_Bagous 
Hyperinae_Hypera 
Entiminae_Polydrusus

Scolytinae_Hylesinus

Apioninae_Pterapion

Cyclominae_Aesiotes

Scolytinae_Dendroctonus

Brachycerinae_Synthocus

Cyclominae_Rhigopsidius

Brachycerinae_Lissorhoptrus

Incertae_sedis_Gonipterus

Choraginae_Araecerus

Nitidulidae_Aethina

Conoderinae_Baris

Curculioninae_Araucarietius

Brachycerinae_Tanysphyrus

Attelabinae_Attelabus

Scolytinae_Scolytus
Curculioninae_Anthonomus

Cucujidae_Cucujus

Oxycoryninae_Rhopalotria

Anthribinae_Dendropemon

Dryophthorinae_Sitophilus

Rhynchitinae_Merhynchites

Chrysomelidae_Diabrotica

Carinae_Car

Curculioninae_Ancyttalia
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Supplementary	figure	S24.	Chronogram	showing	divergence	4me	es4ma4on.	RelTime	es4mates	of	lineage	
divergence	were	generated	using	the	tree	shown	in	Supplementary	fig.	S6	(par44oned	amino	acid	data).	The	4me	
scale	is	given	on	the	x	axis	(Ma).	The	blue	bars	at	nodes	are	the	95%	confidence	intervals	of	the	age	es4mates.		

Analysis 7 

Max age constraints applied: 
Nodes 1−4, constraint B 
Nodes 5−9, constraint C 
Node 10, constraint A 

Min age constraints applied: 
Nodes 1−7, 10 (see Table S4) 
Node 8 (Polydrusus; 37.8 Ma) 
Node 9 (Microborus; 98.17 Ma) 

Max age constraints key: 
A: Age of oldest beetle  
(Coleopsis; 293.8 Ma) 
B: Age of oldest polyphagan beetle 
(Leehermania; 223 Ma) 
C: Age of oldest curculionid weevil 
(Karabastau weevils; 151 Ma) 
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Cossoninae_Cossonus

Brentinae_Tracheloschizus

Apioninae_Pterapion

Curculioninae_Anthonomus

Bagoinae_Bagous 
Hyperinae_Hypera 
Entiminae_Polydrusus

Incertae_sedis_Gonipterus

Rhynchitinae_Merhynchites

Cyclominae_Aesiotes

Rhinorhynchinae_Bunyaeus

Curculioninae_Araucarietius

Conoderinae_Mononychus

Cyclominae_Listroderes

Oxycoryninae_Rhopalotria

Dryophthorinae_Sitophilus

Eurhynchinae_Eurhynchus

Cyclominae_Rhigopsidius

Curculioninae_Haplonyx

Brachycerinae_Tanysphyrus

Molytinae_Cryptorhynchus

Anthribinae_Dendropemon

Molytinae_Heilipodus

Brachycerinae_Brachycerus

Cimberidinae_Cimberis

Entiminae_Catasarcus

Urodontinae_Urodontus

Apioninae_Antliarhinus

Curculioninae_Gymnetron

Platypodinae_Austroplatypus

Molytinae_Sympiezoscelus

Brachycerinae_Ocladius

Scolytinae_Scolytus

Entiminae_Leptopius

Conoderinae_Baris

Carinae_Car

Scolytinae_Hylesinus

Dryophthorinae_Dryophthoroides

Cucujidae_Cucujus

Rhinorhynchinae_Rhynchitomacerinus

Microcerinae_Episus

Orsodacnidae_Orsodacne

Brachycerinae_Echinocnemus

Entiminae_Naupactus

Molytinae_Tranes

Choraginae_Araecerus

Apioninae_Rhinorhynchidius

Molytinae_Vanapa

Nitidulidae_Aethina

Curculioninae_Curculio

Chrysomelidae_Diabrotica

Conoderinae_Auleutes

Mesoptilinae_Magdalis

Scolytinae_Dendroctonus

Oxycoryninae_Hydnorobius

Attelabinae_Euops

Apioninae_Apion

Brachycerinae_Lissorhoptrus

Curculioninae_Ancyttalia

Platypodinae_Notoplatypus

Curculioninae_Cionus

Cyclominae_Acantholophus

Ithycerinae_Ithycerus

Brentinae_Cylas

Brachycerinae_Synthocus

Attelabinae_Attelabus

Brachycerinae_Schizomicrus
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Supplementary	figure	S25.	Chronogram	showing	divergence	4me	es4ma4on.	RelTime	es4mates	of	lineage	
divergence	were	generated	using	the	tree	shown	in	Supplementary	fig.	S6	(par44oned	amino	acid	data).	The	4me	
scale	is	given	on	the	x	axis	(Ma).	The	blue	bars	at	nodes	are	the	95%	confidence	intervals	of	the	age	es4mates.		

Analysis 8 

Max age constraints applied: 
Node 3, 4, constraint B 
Node 5, constraint C 
Node 10, constraint A 

Min age constraints applied: 
Nodes 1−7, 10 (see Table S4) 
Node 8 (Polydrusus; 37.8 Ma) 
Node 9 (Microborus; 98.17 Ma) 

Max age constraints key: 
A: Age of oldest beetle  
(Coleopsis; 293.8 Ma) 
B: Age of oldest polyphagan beetle 
(Leehermania; 223 Ma) 
C: Age of oldest curculionid weevil 
(Karabastau weevils; 151 Ma) 




