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Resi l in in the Lens Cuticle of the Firefly,  Photinus 

Resil in is a s t ruc tura l  elastic pro te in  whose n a m e  is 
der ived f rom the  La t in  resilire, to j ump  back. I t  has  been 
repor ted  as a ma jo r  cons t i t uen t  of cer ta in  elastic hinges 
of t he  insects,  Aeshna cyanea, Periplaneta americana, 
Schistocerca gregaria, elastic t endons  in the  cuticle of A. 
cyanea, Calliphora erythrocephala, S. gregaria, abdomina l  
spr ing of Oryctes rhinoceros and Melolontha vulgaris 1, 
mesos te rna l  cuticle of Melanotus communis 2 and  hinge  
be tween  merus  and ischium in cephalothoracic  leg of the  
crus tacean,  Astacus /luviatilis 1 

Based on the  fact  t h a t  resilin is colourless, ANDERSEN 
and  WEIS-FoGH 1 suggested in 1964 t h a t  resilin, m a y  also 
play an opt ical  role in the  lens cuticle of insects.  Since 
then,  there  seems to  be no repor t  in favour  of the i r  sug- 
gestion. Observa t ions  which  have  been made  recent ly  on 
the  lens cuticle of c o m p o u n d  eyes of the  firefly, Photinus 
pyralis Linnaeus ,  ind ica te  t he  presence of resilin in it 
lending suppor t  to the i r  suggestion.  

The lens cuticle, like t he  cuticle of m a n y  other  insects,  
is composed of an outer  epi- and inner  procuticle.  
The la t te r  comprises  an outer  colourless 'hya l ine '  
exocuticle  (corneal lens), the  inner  border  of which  is 
e longated  in to  a n u m b e r  of conical processes (processes 
of corneal  lens) (Figure 1) cor responding  to the  meso- 
cuticle of o ther  insects  wi th  regard to s ta in ing and  his to-  
chemical  react ions.  However ,  aniline blue-posi t ive  endo- 
cuticle which is p resen t  in m a n y  insect  cuticles and o the r  
a r thropods ,  is absen t  in the  lens cuticle. Al though larger 
por t ions  of the  corneal  lens are  re luc tan t  to h is tochemica l  
s ta ins  cus tomar i ly  used in a r th ropod  cut icular  s t u d y  
(such as Mallory 's  triple,  Masson 's  t r i ch rome  and  
He idenha in ' s  iron haematoxyl in ) ,  t h e y  s ta in  deep  
sapphi re  wi th  toluidine blue- l ight  green combina t ion  at  
p H  4-7. They  also swell cons iderably  in phenol,  form- 
amide,  formic acid, l i th ium th iocyana te  and cupric 
e thy lenediamine .  

pyralis Linnaeus  

Chromatograph ic  analysis  for amino acids of the  lens 
cuticle following the  m e t h o d  of BAILEY and WEIS- 
FOGH 3 and ANDERSEN 4 showed the  presence of 2 fluores- 
cent  amino  acids (di- and tri-tyrosine) at  RI  0.05 and 0.18 
besides the  usual  amino-ac id  cons t i tuen ts  of insect  cuticle. 
The f luorescence of these  2 amino acids increased when  
the  c h r o m a t o g r a m  was exposed  to  ammo n i a  vapour ,  
whereas  vapour  f rom hydrochlor ic  acid quenched  it 
a lmost  complete ly .  E x a m i n a t i o n  of the  frozen sections of 
the  lens cuticle wi th  the  f luorescence microscope (Carl 
Zeiss) showed t h a t  a t  neu t ra l  p H  the  ent i re  wid th  of the  

Fig. 2. Transverse sectiou through the lens cuticle of Photinus 
photographed in UV-light. 

'hyal ine '  exocuticle  (corneal lens) f luoresced blue wi th  a 
m a x i m u m  in t ens i ty  a t  abou t  420 n m  (Figure 2). In  alkali 
media  it f luoresced a b r igh te r  blue. 

The foregoing observa t ions  provide  unequivocal  evi- 
dence for the  presence  of resilin in the  lens cuticle of the  
firefly Photinus, the  significance of which  will be more  
e labora te ly  r epor ted  in due course. 

Rdsumd. C'est  la p remiere  fois que de la r6siline a 6t6 
identifi6e dans  la corn6e de Photinus pyralis Linnaeus.  
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Fig. 1. Transverse section through the lens cuticle of Photinus 
stained after Mallory's triple stain, ep, epieuficle; he, hyaline exo- 
cuticle (corneal lens); me, mesocuticle (process of corneal lens). 
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