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Supplementary Tables

Supplementary Table 1. Fossil calibration points used for the divergence time estimation
with MCMCtree. Codes indicated correspond to those of Figure 1.

Split codes Fossil Age (Mya) References
(1) Root Age - Holometabola Srokalarva berthei 358.9 1
(2) Crown Coleoptera Ponomarenkium belmonthensis 307.1 - 251.878 2
(3) Coleoptera - Archostemata Kirghizocupes proporeius 235 - 221.5 1
(4) Coleoptera - Adephaga Tunguskagyrus planus 254.2 - 252.2 1
(5) Coleoptera - Curculionoidea Archaeorrhynchus and/or Eobelus 166,1 - 157,3 1
(6) Crown Polyphaga Undescr. taxon of the series Elateriformia 293.69 - 237 2
(7) Derodontidae - Clambidae Juropeltastica sinica 251.878 - 165 2

1. McKenna, D. D. et al. The evolution and genomic basis of beetle diversity. Proc. Natl. Acad. Sci. U.
S. A. 116, 24729–24737 (2019).

2. Cai, C. et al. Integrated phylogenomics and fossil data illuminate the evolution of beetles. R Soc
Open Sci 9, 211771 (2022).

http://paperpile.com/b/1WbHjF/7b62
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Supplementary Figures

Supplementary Figure 1. Treemaps indicating the significantly overrepresented biological processes

in the contracted (a), expanded (b) orthogroups in the most recent common ancestor of the tribe

Bidessini obtained with a gene ontology enrichment. The size of the square is scaled to the p-value.
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Supplementary Figure 2. Treemaps indicating the significantly overrepresented biological processes

in the contracted (a), expanded (b) orthogroups in the most recent common ancestor of the tribe

Hydroporini obtained with a gene ontology enrichment. The size of the square is scaled to the p-

value.
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Supplementary Figure 3. Treemaps indicating the significantly overrepresented biological processes

in the contracted (a) and lost (b) orthogroups in the most recent common ancestor of the tribe

Leptodirini obtained with a gene ontology enrichment. The size of the square is scaled to the p-value.
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parallel evolution in the MRCA of the three tribes. b Treemap indicating the significantly

overrepresented biological processes in the orthogroups parallelly contracted among the three
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Supplementary Figure 5. Treemaps indicating the significantly overrepresented biological processes

in the parallelly expanded orthogroups in the most recent common ancestor of the highly modified

lineages of the tribe Leptodirini.
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Supplementary Figure 6. a Maximum-likelihood phylogenetic tree inferred with 232 orthogroups. b
Time-calibrated trees indicating the different time divergence estimations obtained with MCMCtree

under different molecular clocks and alternative runs.

05 0100150200250300350400

223.373

132.823

10.079

252.622

157.739

250.251

48.13
66.264

170.709

11.045
29.323

60.277

28.58

188.59

85.509

6.258

19.06

296.599

252.451

222.359

130.106

284.385
208.291

238.585

25.983

36.008

9.258

22.806

209.697

298.69

190.555

57.918

382.55

4.474

15.642

328.18

5.373

380.055

234.314

47.958

05 0100150200250300350400

35.972

188.666
284.465

19.06

130.13

381.45
170.622

85.653

10.148

157.743

209.734

383.976 29.383

57.87

4.456

22.841132.886

208.024
298.786

223.385

5.376

48.083

47.935

238.638

9.251

60.245

252.507

252.628

328.382

190.605

234.262

66.236

6.311

11.125

222.36

296.963

28.612

250.304

25.964

15.688

05 0100150200250300350400

15.598

9.18529.293

186.252

353.125

16.974

124.437

48.322

5.248

25.058

38.67

157.559

6.435

233.255

210.164

28.627
47.264

53.526

229.226

288.136

19.903

10.927

37.889

292.828

3.42

187.703

90.533

252.693

215.848

189.704

10.098

274.68

204.347

235.305

147.321

315.017

356.797

241.261

250.434

27.769

05 0100150200250300350400

5.198

357.422

36.367

186.51

215.374

233.147

19.214

50.979

203.543

157.516

29.082

146.986

22.957

353.926

36.634

9.099

15.576

293.157

121.938

315.571

241.125

27.131229.038

250.375

3.261

274.804

235.308

15.451

252.693

4.806

10.038

189.37
27.51

46.257

209.84
288.426

10.821

90.232

186.029

44.823

HRED1

CLAE1

LAMA1

APLA1

TFER2
SLON1

BOVA2

PPYR3

CFUL1
OSCH1

LPAL1
LHIN1

LCUE1

CFRI1

LNIG1

LHOC1

BTRI1

PMAC3

MDEB1

AANG1

TCAS1

CNIG1

AGLA1

CNIP1

BZAR1

GMAR2

BRUG1

BSLA1

DPON1

PURG1

NVES1

PNIG1

AINS1

NGUT3

OTAU1
HMEG1

MMOL1

PBRE1

ABIS2

CJAP1

PCAN1

TFER2

BTRI1

CFRI1

HMEG1

OSCH1

PMAC3

GMAR2

ABIS2

PPYR3

AANG1
LHOC1

BZAR1

APLA1

AINS1

DPON1

LPAL1

PURG1

LCUE1

NVES1

SLON1

MMOL1

CFUL1

OTAU1

LHIN1

CJAP1

AGLA1

LAMA1

CNIG1

PBRE1

CLAE1

MDEB1

PNIG1

BOVA2

HRED1

CNIP1

TCAS1

NGUT3

LNIG1

BRUG1

PCAN1

BSLA1
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a

Dendroctonus ponderosae DPON1
Anoplophora glabripennis AGLA1
Tribolium castaneum TCAS1
Leptodirus hochenwarti LHOC1
Astagobius angustatus AANG1
Prospelaeobates brelihi PBRE1
Bathysciomorphus slavkoi BSLA1
Oryotus schmidti  OSCH1
Paranillochlamys urgellesi PURG1
Breuilia triangulum  BTRI1
Bathysciola zariquieyi BZAR1
Troglocharinus ferreri TFER2
Speonomus longicornis SLON1
Parvospeonomus canyellesi PCAN1
Bathysciola rugosa  BRUG1
Bathysciola ovata  BOVA2
Catops fuliginosus  CFUL1
Nicrophorus vespilloides NVES1
Onthophagus taurus OTAU1
Hydrochus megaphallus HMEG1
Photinus pyralis  PPYR3
Agrilus planipennis  APLA1
Clambus nigriclavis  CNIG1
Laricobius nigrinus  LNIG1
Cyphon laevipennis  CLAE1
Paroster macrosturtensis PMAC3
Paroster nigroadumbratus PNIG1
Limbodessus palmulaoides LPAL1
Limbodessus amabilis LAMA1
Limbodessus hinkleri LHIN1
Limbodessus cueensis LCUE1
Allodessus bistrigatus ABIS2
Neobidessodes gutteridgei NGUT3
Cybister japonicus  CJAP1
Amphizoa insolens  AINS1
Calosoma frigidum  CFRI1
Gyrinus marinus  GMAR1
Hydroscapha redfordi HRED1
Micromalthus debilis MDEB1
Mengenilla moldrzyki MMOL1
Chrysoperla nipponensis CNIP1
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