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Abstract 

 

Complete metamorphosis, a key innovation in insect development, promotes diversification of species, 

but whether larval and adult morphologies evolve independently remains unknown. To analyze 

morphological continuity between the legs of the larva and the adult, the regeneration frequencies and 

lengths of regenerated legs of the seven-spotted lady beetle, Coccinella septempunctata (Coccinella: 

Coccinellidae), were studied in the laboratory. The results showed the regenerated legs appeared only in 

the adult stage rather than in the larval instars. Regeneration frequency was greater following half ablation 

than after complete ablation and decreased with increasing instar of the ablated larvae, but it was 

unaffected by the thoracic location of the ablated leg or the side of the body to which the leg was attached. 

The length of the regenerated leg was longer in half ablation than in complete ablation, but it had no 

significant relationship with the above locations and the number of the instar. Partially regenerated legs in 

complete ablation were shorter than in half ablation, while completely regenerated legs appeared to be 

slightly shorter than the contralateral legs, which had not been ablated. A critical point in time of 

development when the frequency of leg regeneration began to decline was found to be at day 3.5 of the 

fourth instar’s stadium. Subsequently on day 4, the regeneration frequency became quite small. The 

present study indicated that adult leg patterning is inherited from the larval leg and does not develop 

independently of the larval leg. Thus larval morphology constrains adult morphology in C. 

septempunctata. 
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Resumen 

 

La metamorfosiscompleta, comounainnovación clave, promueve la diversificación de lasespecies, 
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perosi la morfología de laslarvas y los adultosevolucionan de una forma 

independientesiguesiendodesconocidaen gran parte. Para analizar la continuidadmorfológica de 

laspatasenlaslarvas y los adultos, la frecuencia de regeneración y la longitud de 

laspatasregeneradas de Coccinella septempunctata L. (Coleoptera: Coccinellidae) 

fueronestudiadasen el laboratorio. Los resultadosmostraronquedespués de la ablación de 

laspatasenlaslarvas, entodos los casos, se presentanpatasregeneradasen el estadioadulto, 

peronuncaen el estadiolarval. La frecuencia de regeneraciónfue mayor cuandosólo la mitad distal 

de la patafuecortada (cortemedio) quecuandotoda la patafueeliminada (cortecompleto). Además, 

la frecuencia de regeneraciónfuemenoren el cuartoestadioqueen los 3 estadiosanteriores. Sin 

embargo, la frecuencia de regeneración no fueafectadapor la ubicación (delsegmentotorácico) ni 

el lado del cuerpo con la patacortada. Las patasregeneradasfueronmáslargasen el tratamiento de 

cortemedioqueen el tratamiento de cortecompleto, pero la longitud de laspatasregeneradas no se 

relacionaronsignificativamente con suubicacióntorácicao el estadio larval durante el cual se 

habíaproducido el corte. Las patasparcialmenteregeneradasen el tratamiento de 

cortecompletofueronmáscortasqueen el tratamiento de cortemedio, 

mientrasquelaspatascompletamenteregeneradasparecíaserligeramentemáscortasquelasdel control. 

Se encontróque el períodocrítico final para la regeneración de laspatassucedioen el día 3.5 

delcuartoestadio. El presenteestudioindicóque el patrón de laspatas de los adultosfueheredado de 

laspatas de laslarvas, y quelaspatas de los adultos no se desarrollaindependientemente de la patas 

de laslarvas. 
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Suppl. Fig. 1. Complete ablation: larval leg of in C. septempunctata was ablated at the base 

of the coxa. Half ablation: larval leg was ablated at the base of the tibia. Scale bars equal 500 µm. 

 



 
Suppl. Fig. 2.The effects of half ablation on adult leg regeneration in C. septempunctata.(Left 

Foreleg): Phenotypes of the forelegs of adults derived from larvae whose left forelegs had been 

half ablated. No regeneration (NR) in the circle, partial regeneration (PR) and complete 

regeneration (CR) are shown. In the 2 columns on the right, PR’ and CR’ are color-level 

inversion images of the leg segments highlighted. Each scale bar equals 500 µm. 

 



 
Suppl. Fig. 3.The effects complete ablation on adult leg regeneration in C. septempunctata. 

(Left Foreleg): Phenotypes of the forelegs of adults derived from larvae whose left forelegs had 

been completely ablated. No regeneration (NR) in the circle, partial regeneration (PR) and 

complete regeneration (CR) are shown. In the 2 columns on the right, PR’ and CR’ are color-

level inversion images of the leg segments highlighted. Each scale bar equals 500 µm. 

 


