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Mitogenomic evidence reveals convergent evolution of minute eyeless soil-

dwelling weevils in Mesoamerica and the Mediterranean (Coleoptera:
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Fig. S1. Bayesian majority-rule consensus tree of Curculionoidea inferred with PhyloBayes from
the DNA1S dataset.

Fig. S2. Bayesian majority-rule consensus tree of Curculionoidea inferred with PhyloBayes from
the DNA13 dataset.

Fig. S3. Bayesian majority-rule consensus tree of Curculionoidea inferred with PhyloBayes from
the AA13 dataset. This tree is the topology presented in the main text.

Fig. S4. Maximum likelihood tree of Curculionoidea inferred with RAXML from the DNA15
dataset.

Fig. S5. Maximum likelihood tree of Curculionoidea inferred with RAXML from the DNA15
dataset.

Fig. S6. Maximum likelihood tree of Curculionoidea inferred with RAXML from the DNA13
dataset.

Fig. S7. Maximum likelihood tree of Curculionoidea inferred with RAXML from the DNA13
dataset.

Fig. S8. Maximum likelihood tree of Curculionoidea inferred with RAXML from the AA13
dataset.



Fig. S1. Bayesian majority-rule consensus tree of Curculionoidea inferred with PhyloBayes from
the DNA15 dataset (13 protein-coding genes and 2 rRNA genes; 13,140 bp). Analyses were
conducted under a GTR-CAT model using two independent chains run for 5,000 generations; the
first 2,000 generations were discarded as burn-in. Posterior probabilities are indicated at nodes.
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Fig. S2. Bayesian majority-rule consensus tree of Curculionoidea inferred with PhyloBayes from
the DNA13 dataset (13 protein-coding genes; 11,045 bp). Analyses were conducted under a
GTR-CAT model using two independent chains run for 5,000 generations; the first 2,000
generations were discarded as burn-in. Posterior probabilities are indicated at nodes.
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Fig. S3. Bayesian majority-rule consensus tree of Curculionoidea inferred with PhyloBayes from
the AA13 dataset (amino acid sequences of the 13 mitochondrial protein-coding genes; 3,669
AAs; invertebrate mitochondrial code). Analyses were conducted under a GTR-CAT model
using two independent chains run for 5,000 generations; the first 2,000 generations were
discarded as burn-in. Posterior probabilities are indicated at nodes. This tree is the topology
presented in the main text.
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Fig. S4. Maximum likelihood tree of Curculionoidea inferred with RAXML from the DNA15
dataset (13 PCGs + 2 rRNA genes; 13,140 bp), applying gene and codon partitioning. Each
partition was analyzed under an independent GTR model, using the CAT approximation
during tree searches and GAMMA for final optimization. The best-scoring tree was selected
from 100 searches with randomized parsimony starting trees. Node support values correspond
to 500 bootstrap replicates.
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Fig. SS. Maximum likelihood tree of Curculionoidea inferred with RAXML from the DNA15
dataset (13 PCGs + 2 rRNA genes; 13,140 bp), applying gene partitioning. Each partition was
analyzed under an independent GTR model, using the CAT approximation during tree searches
and GAMMA for final optimization. The best-scoring tree was selected from 100 searches with
randomized parsimony starting trees. Node support values correspond to 500 bootstrap
replicates.
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Laparocerus freyi MH473532 [Curculionidae, Entiminae]
Tomicus piniperda KX035226 [Curculionidae, Scolytinae]
Ips sexdentatus KX035215 [Curculionidae, Scolytinae]
Trypodendron signatum KX035214 [Curculionidae, Scolytinae]
Peltophorus MH404110 [Curculionidae, Conoderinae]
Eucryptorrhynchus brandti KP455482 [Curculionidae, Cryptorhynchinae]
Perissops MH281566 [Curculionidae, Cryptorhynchinae]
Echinodera andalusiensis MK692645 [Curculionidae, Cryptorhynchinae]
Trigonopterus singkawangensis MT653607 [Curculionidae, Cryptorhynchinae]
Ceutorhynchus obstrictus MN180050 [Curculionidae, Ceutorhynchinae]
Sibinia fulva MH404129 [Curculionidae, Curculioninae]
Pentarthrum elumbe MH404140 [Curculionidae, Cossoninae]
Anthonomus rectirostris MK654678 [Curculionidae, Curculioninae]
Camptorhinus MH404122 [Curculionidae, Cryptorhynchinae]
Melanterlus MH404113 [Curculionidae, Curculioninae]
Elaeidobius kamerunicus MT560591 [Curculionidae, Curculioninae]
Curculio elephas KX087269 [Curculionidae, Curculioninae]
Pimelocerus perforatus MW023069 [Curculionidae, Molytinae]
Haplonyx MH431909 [Curculionidae, Curculioninae]

100

0.2 DNAx15 dataset; Partitioning by gene; RAXML



Fig. S6. Maximum likelihood tree of Curculionoidea inferred with RAXML from the DNA13
dataset (13 protein-coding genes; 11,045 bp), applying gene and codon partitioning. Each
partition was analyzed under an independent GTR model, using the CAT approximation
during tree searches and GAMMA for final optimization. The best-scoring tree was selected
from 100 searches with randomized parsimony starting trees. Node support values
correspond to 500 bootstrap replicates.

Doydirhynchus austriacus JN163964 [Nemonychidae, Cimberidinae]
Urodontus glabratus JX412859 [Anthribidae, Urodontinae]
100 Platystomos albinus KX087337 [Curculionidae, Anthribinae]
Chirotenon longimanus JX412830 [Anthribidae, Anthribinae]
Rhynchitinae MH751315 [Attelabidae, Rhynchitinae]
Paroplapoderus tentator MT113120 [Attelabidae, Apoderinae]
Deporaus marginatus MT740322 [Attelabidae, Rhynchitinae]
Brentidae MH404120 [Brentidae, Brentidae]
Lepidapion squamigerum MN459662 [Brentidae, Apioninae]

Nanophyes marmoratus JN163946 [Brentidae, Nanophyinae]
100 Ubychia PP889716 [Curculionidae, Raymondionyminae]
Ubychia PP889720 [Curculionidae, Raymondionyminae]
100 Raymondiellus PP889721 [Curculionidae, Raymondionyminae]

100 = Coiffaitiella MK692586 [Curculionidae, Raymondionyminae]

100 100 Derosasius damryi PP889719 [Curculionidae, Raymondionyminae]
I Alaocyba PP889722 [Curculionidae, Raymondionyminae]

19 Ferreria marqueti PP889715 [Curculionidae, Raymondionyminae]
I_[S:S—_ Raymondionymus lavagnei PP889717 [Curculionidae, Raymondionyminae]

Raymondionymus lavagnei PP889718 [Curculionidae, Raymondionyminae]

100 Lissorhoptrus oryzophilus MW732716 [Curculionidae, Brachycerinae]
100 Echinocnemus MH404139 [Curculionidae, Brachycerinae]
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Yagder serratus CNCCOLVG00010339 [Curculionidae ]
47 @E‘n akabali GR0253 [Curculionidae ] Guatemala
| 100 I isin akabali GR0272 [Curculionidae ] Guatemala
| I @ﬂn akabali GR0255 [Curculionidae | Guatemala
—1 84 isin akabali GR0273 [Curculionidae ] Guatemala

Notaris scirpi PP889723 [Curculionidae, Brachycerinae]

Ocladius MH404142 [Curculionidae, Brachycerinae]

Brachycerus muricatus JN163970 [Curculionidae, Brachycerinae]

Euplatypus parallelus KX711704 [Curculionidae, Platypodinae]

Platypus contaminatus MK105851 [Curculionidae, Platypodinae]

Platypodinae KT696254 [Curculionidae, Platypodinae]

T00 Rhinostomus barbirostris MH404136 [Curculionidae, Dryophthorinae]
Sipalinus gigas MT809476 [Curculionidae, Dryophthorinae]

Sphenophorus GU176342 [Curculionidae, Dryophthorinae]

31 Sitophilus zeamais MT294139 [Curculionidae, Dryophthorinae]
Cyrtotrachelus buqueti MG674390 [Curculionidae, Dryophthorinae]

Bagous MH404106 [Curculionidae, Bagoinae]
Naupactus xanthographus GU176345 [Curculionidae, Entiminae]
Laparocerus freyi MH473532 [Curculionidae, Entiminae]
Otiorhynchus globulus MH404148 [Curculionidae, Entiminae]
Sympiezomias velatus MF383367 [Curculionidae, Entiminae]
Sitona obsoletus MH814932 [Curculionidae, Entiminae]
Hypera postica MK692605 [Curculionidae, Hyperinae]
Aegorhinus superciliosus KF785807 [Curculionidae, Cyclominae]
Dichotrachelus manueli MH473536 [Curculionidae, Cyclominae]
Rhythirrinus MH404126 [Curculionidae, Cyclominae]
Tomicus piniperda KX035226 [Curculionidae, Scolytinae]
Trypodendron signatum KX035214 [Curculionidae, Scolytinae]
Ips sexdentatus KX035215 [Curculionidae, Scolytinae]
Peltophorus MH404110 [Curculionidae, Conoderinae]
Eucryptorrhynchus brandti KP455482 [Curculionidae, Cryptorhynchinae]
Perissops MH281566 [Curculionidae, Cryptorhynchinae]
Trigonopterus singkawangensis MT653607 [Curculionidae, Cryptorhynchinae]
Echinodera andalusiensis MK692645 [Curculionidae, Cryptorhynchinae]
Anthonomus rectirostris MK654678 [Curculionidae, Curculioninae]
Pentarthrum elumbe MH404140 [Curculionidae, Cossoninae]
Sibinia fulva MH404129 [Curculionidae, Curculioninae]
Ceutorhynchus obstrictus MN180050 [Curculionidae, Ceutorhynchinae]
Melanterius MH404 113 [Curculionidae, Curculioninae]
Camptorhinus MH404122 [Curculionidae, Cryptorhynchinae]
Pimelocerus perforatus MW023069 [Curculionidae, Molytinae]
Haplonyx MH431909 [Curculionidae, Curculioninae]
Curculio elephas KX087269 [Curculionidae, Curculioninae]
Elaeidobius kamerunicus MT560591 [Curculionidae, Curculioninae]
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Fig. S7. Maximum likelihood tree of Curculionoidea inferred with RAXML from the DNA13
dataset (13 protein-coding genes; 11,045 bp), applying gene partitioning. Each partition was
analyzed under an independent GTR model, using the CAT approximation during tree searches
and GAMMA for final optimization. The best-scoring tree was selected from 100 searches with
randomized parsimony starting trees. Node support values correspond to 500 bootstrap

replicates.

Doydirhynchus austriacus JN163964 [Nemonychidae, Cimberidinae]
Urodontus glabratus JX412859 [Anthribidae, Urodontinae]
Platystomos albinus KX087337 [Curculionidae, Anthribinae]
Chirotenon longimanus JX412830 [Anthribidae, Anthribinae]
Rhynchitinae MH751315 [Attelabidae, Rhynchitinae]
Deporaus marginatus MT740322 [Attelabidae, Rhynchitinae]
Paroplapoderus tentator MT113120 [Attelabidae, Apoderinae]
Brentidae MH404120 [Brentidae, Brentidae]
Nanophyes marmoratus JN163946 [Brentidae, Nanophyinae]
1 sqL um MN459662 [Brentidae, Apioninae]
Ubychla PP889716 [Curculionidae, Raymondionyminae]
Ubychia PP889720 [Curculionidae, Raymondionyminae]
Raymondiellus PP889721 [Curculionidae, Raymondionyminae]
Coiffaitiella MK692586 [Curculionidae, Raymondionyminae]
Derosasius damryi PP889719 [Curculionidae, Raymondionyminae]
Alaocyba PP889722 [Curculionidae, Raymondionyminae]
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34 Notaris scirpi PP889723 [Curculionidae, Brachycerinae]
Ocladius MH404142 [Curculionidae, Brachycerinae]
Brachycerus muricatus JN163970 [Curculionidae, Brachycerinae]
|— Euplatypus parallelus KX711704 [Curculionidae, Platypodinae]
55 Platypus contaminatus MK105851 [Curculionidae, Platypodinae]
= Platypodinae KT696254 [Curculionidae, Platypodinae]
00 Rhinostomus barbirostris MH404136 [Curculionidae, Dryophthorinae]
Sipalinus gigas MT809476 [Curculionidae, Dryophthorinae]

Sphenophorus GU176342 [Curculionidae, Dryophthorinae]
57 Sitophilus zeamais MT294139 [Curculionidae, Dryophthorinae]

Cyrtotrachelus buqueti MG674390 [Curculionidae, Dryophthorinae]
Bagous MH404106 [Curculionidae, Bagoinae]
Hypera postica MK692605 [Curculionidae, Hyperinae]
Aegorhinus superciliosus KF785807 [Curculionidae, Cyclominae]
Sitona obsoletus MH814932 [Curculionidae, Entiminae]
2655 Rhythirrinus MH404126 [Curculionidae, Cyclominae]

Dichotrachelus manueli MH473536 [Curculionidae, Cyclominae]

25 =6 Naupactus xanthographus GU176345 [Curculionidae, Entiminae]
32 Laparocerus freyi MH473532 [Curculionidae, Entiminae]
81 17 Otiorhynchus globulus MH404148 [Curculionidae, Entiminae]
Sympiezomias velatus MF383367 [Curculionidae, Entiminae]

Tomicus piniperda KX035226 [Curculionidae, Scolytinae]
Ips sexdentatus KX035215 [Curculionidae, Scolytinae]

Trypodendron signatum KX035214 [Curculionidae, Scolytinae]

Peltophorus MH404110 [Curculionidae, Conoderinae]

Eucryp!orrhynchus brandti KP455482 [Curculionidae, Cryptorhynchinae]

MH281566 [Curculionidae, Cryptorhynchinae]

Echinodera andalusiensis MK692645 [Curculionidae, Cryptorhynchinae]
Trigonopterus singkawangensis MT653607 [Curculionidae, Cryptorhynchinae]
Pentarthrum elumbe MH404140 [Curculionidae, Cossoninae]

Ceutorhynchus obstrictus MN180050 [Curculionidae, Ceutorhynchinae]

Sibinia fulva MH404129 [Curculionidae, Curculioninae]

Melanterius MH404113 [Curculionidae, Curculioninae]

Camptorhinus MH404122 [Curculionidae, Cryptorhynchinae]

Anthonomus rectirostris MK654678 [Curculionidae, Curculioninae]

Curcullo elephas KX087269 [Curculionidae, Curculioninae]

Pimel us perforatus MW023069 [Curculionidae, Molytinae]

Elaeidobius kamerunicus MT560591 [Curculionidae, Curculioninae]

Haplonyx MH431909 [Curculionidae, Curculioninae]
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Fig. S8. Maximum likelihood tree of Curculionoidea inferred with RAXML from the AA13
dataset (amino acid sequences of the 13 mitochondrial protein-coding genes; 3,669 AAs),
applying gene partitioning. Each partition was analyzed under an independent GTR model,
using the CAT approximation during tree searches and GAMMA for final optimization. The
best-scoring tree was selected from 100 searches with randomized parsimony starting trees.
Node support values correspond to 500 bootstrap replicates.

Doydirhynchus austriacus JN163964 [Nemonychidae, Cimberidinae]
Urodontus glabratus JX412859 [Anthribidae, Urodontinae]
Platystomos albinus KX087337 [Curculionidae, Anthribinae]
Chirotenon longimanus JX412830 [Anthribidae, Anthribinae]
Paroplapoderus tentator MT113120 [Attelabidae, Apoderinae]
Deporaus marginatus MT740322 [Attelabidae, Rhynchitinae]
Rhynchitinae MH751315 [Attelabidae, Rhynchitinae]
Lepidapion squamigerum MN459662 [Brentidae, Apioninae]
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Notaris scirpi PP889723 [Curculionidae, Brachycerinae]
Ocladius MH404142 [Curculionidae, Brachycerinae]
Brachycerus muricatus JN163970 [Curculionidae, Brachycerinae]
,— Euplatypus parallelus KX711704 [Curculionidae, Platypodinae]
100 Platypus contaminatus MK105851 [Curculionidae, Platypodinae]

Platypodinae KT696254 [Curculionidae, Platypodinae]
Rhinostomus barbirostris MH404136 [Curculionidae, Dryophthorinae]
Sipalinus gigas MT809476 [Curculionidae, Dryophthorinae]

Sphenophorus GU176342 [Curculionidae, Dryophthorinae]
Sitophilus zeamais MT294139 [Curculionidae, Dryophthorinae]
Cyrtotrachelus buqueti MG674390 [Curculionidae, Dryophthorinae]
Bagous MH404106 [Curculionidae, Bagoinae]
Hypera postica MK692605 [Curculionidae, Hyperinae]
Sitona obsoletus MH814932 [Curculionidae, Entiminae]
Aegorhinus superciliosus KF785807 [Curculionidae, Cyclominae]

Rhythirrinus MH404126 [Curculionidae, Cyclominae]

Dichotrachelus manueli MH473536 [Curculionidae, Cyclominae]
Sympiezomias velatus MF383367 [Curculionidae, Entiminae]
Otiorhynchus globulus MH404148 [Curculionidae, Entiminae]
Naupactus xanthographus GU176345 [Curculionidae, Entiminae]
Laparocerus freyi MH473532 [Curculionidae, Entiminae]
Tomicus piniperda KX035226 [Curculionidae, Scolytinae]
Ips sexdentatus KX035215 [Curculionidae, Scolytinae]

Trypodendron signatum KX035214 [Curculionidae, Scolytinae]
Melanterius MH404113 [Curculionidae, Curculioninae]

Camptorhinus MH404122 [Curculionidae, Cryptorhynchinae]
Haplonyx MH431909 [Curculionidae, Curculioninae]
Anthonomus rectirostris MK654678 [Curculionidae, Curculioninae]
Pimelocerus perforatus MW023069 [Curculionidae, Molytinae]
Curculio elephas KX087269 [Curculionidae, Curculioninae]
Elaeidobius kamerunicus MT560591 [Curculionidae, Curculioninae]
Pentarthrum elumbe MH404140 [Curculionidae, Cossoninae]
Ceutorhynchus obstrictus MN180050 [Curculionidae, Ceutorhynchinae]
Sibinia fulva MH404129 [Curculionidae, Curculioninae]
Peltophorus MH404110 [Curculionidae, Conoderinae]
Trigonopterus singkawangensis MT653607 [Curculionidae, Cryptorhynchinae]
Eucryptorrhynchus brandti KP455482 [Curculionidae, Cryptorhynchinae]
Perissops MH281566 [Curculionidae, Cryptorhynchinae]
Echinodera andalusiensis MK692645 [Curculionidae, Cryptorhynchinae]
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