
Fig  1. Mouthpart origin and hemelytra of hemipteran insects. (a) Hypognathous 

mouthpart position (wax scale insect, Ceroplastes sp.). (b) Orthezia sp. (scale insect). (c) 

Orthognathous mouthpart position (cicada, Gaeana maculate). (d) Prognathous mouthpart 

position (assassin bug, Sirthenea flavipes). (e) Pentatomid bug, Catacanthus incarnatus 

showing hemelytron structure. Scale: for (a), 0.40 mm; for (b), 0.65 mm; for (c), 3.84 mm; 

for (d), 1.81 mm; for (e), 6.71 mm (for body of pentatomid bug) and 4.73 mm (for 

hemelytron). 
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2. AliGROOVE analysis for codon positions of protein-coding genes (PCGs) and RNA genes. 
PCG1, the first codon position of PCGs. PCG2, the second codon position of PCGs. PCG3, the third codon 
position of PCGs. RNA, sequences of tRNA and rRNA genes. The mean similarity score between sequences 
is represented by a colored square, based on AliGROOVE scores from -1, indicating great difference in rates 
from the remainder of the data set, that is, heterogeneity (red coloring), to +1, indicating that ratesmatch 
all other comparisons (blue coloring).



Cicadomorpha

Coleorrhyncha

Fulgoromorpha

Dipsocoromorpha
Gerromorpha

Enicocephalomorpha

Nepomorpha

Leptopodomorpha

Cimicomorpha

Pentatomomorpha

Heteroptera

Sternorrhyncha

Fig S3 e 

Bactericera sinica

Eusthenes cupreus



Eusthenes cupreus

Sternorrhyncha

Cicadomorpha

Coleorrhyncha

Fulgoromorpha

Dipsocoromorpha
Gerromorpha

Enicocephalomorpha

Nepomorpha

Leptopodomorpha

Cimicomorpha

Pentatomomorpha

Heteroptera

4  

Bactericera sinica



Cicadomorpha

Coleorrhyncha

Fulgoromorpha

Sternorrhyncha
Dipsocoromorpha
Gerromorpha

Enicocephalomorpha

Nepomorpha

Cimicomorpha
   (Reduviidae)

Leptopodomorpha

Cimicomorpha

Pentatomomorpha

Heteroptera

5 AA  



Sternorrhyncha

Cicadomorpha

Fulgoromorpha

Coleorrhyncha

Heteroptera

Sternorrhyncha

Cicadomorpha

Fulgoromorpha

Coleorrhyncha

Heteroptera

PCGRNA PCG12RNA

AA

6. AliGROOVE analysis for PCG12RNA, PCGRNA and AA datasets. The mean similarity score 
between sequences is represented by a colored square, based on AliGROOVE scores from -1, indicating 
great difference in rates from the remainder of the data set, that is, heterogeneity (red coloring), to +1, 
indicating that ratesmatch all other comparisons (blue coloring).
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