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va te -k inase  15 t~g) ne modif ie  d 'a i l leurs  pas  la cin6ti- 
que d ' incorpora t ion .  

Le d i th io t r6 i to l  g des concen t ra t ions  compr ises  en t re  
10 -~ et  10-SM en t ra ine  une  inh ib i t ion  de l ' ac t iv i t6  enzy-  
m a t i q u e  voisine de 35%. Enf in  la pu romyc ine  act ive  la 
t r ansg lycosy la t ion  alors que  le cyc lohex imide  l ' inhibe  de 
mani6re  s ignif icat ive (Figure 2). Ce r6sul ta t  est  i m p o r t a n t :  
il m o n t r e  que, pou r  la mannosy l - t r ans f6 rase  microsomi-  
que spl6nique, il n ' e s t  pas  n6cessaire que  le po lypep t ide  
soit  encore fix6 aux po lysomes  pour  que  la t ransg lycosy la -  
t ion ai t  lieu ; au cont ra i re  le sys t6me est  beaucoup  plus effi- 
cace lorsque le po lypep t ide ,  d6tach6 des po lysomes  par  la 
puromycine ,  est  A l '6 ta t  l ibre dans  le milieu. Quan t  au 
cycloheximide ,  ii inhibe  le sys t6me en le p r i v a n t  v ra i sem-  
b l a b l e m e n t  des mol6cules pro t6 in iques  endog6nes  accep-  
tr ices du m a n n o s e  14C. 

Summary. The splenic cellular microsomic  mannosy l -  
t r ans fe rase  is i nh ib i t ed  by  de t e rgen t  (Tri ton X 100 and  
Cemulsol), deoxychola te ,  d i th io t re i to l  and  cyc lchex imide ,  
b u t  ac t iva ted  by  nuc leos ide - t r iphospha tes  (ATP and  
GTP) and  analogous  (fl T -me thy lene -ATP or GTP) ;  t h e  
e n z y me  is also ac t iva ted  by  puromycine .  This  is good evi- 
dence  for t he  sens i t iv i ty  of the  enzyme  to  any  a l te ra t ion  of 
subcel lular  a rch i t ec tu re  a t  the  mic rosomal  level, and  for the  
poss ib i l i ty  of good t r ansg lycosy la t ion  w h e n  po lypep t ide  
is de t ached  of r ibosomes.  
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C o m p o s i t i o n  of Scales  f r o m  the Moth  Xylophas ia  m o n o g l y p h a  

A l t h o u g h  the re  have  been  several  de ta i led  accoun t s  of 
t he  u l t r a s t rnc tu r e  of l ep idop te ran  scales w i th  some s tudies  
of molecular  o r i en ta t ion  x-4 in fo rma t ion  is stil l  sparse  
regard ing  the  chemical  compos i t ion  of t he  macromole-  
cules in these  special ized cut icular  project ions .  Such 
chemica l  s tudies  as the re  are have  been  largely conf ined 
to  tes t s  for ch i t in  based  on solubi l i ty  of scales in alkali  
or response  to  t he  ch i tosan  t es t  i, 3, 5. 

RICHARDS ~ e x a m i n e d  scales f rom a wide  range of 
l ep idop te ran  species d e m o n s t r a t i n g  chi t in  to  be p re sen t  
in m o s t  cases b u t  absen t  in some. W h e n  f i rs t  formed,  
scales seemed to  be largely p ro te in  and  h a d  chi t in  added  
later .  The e labora te ly  organized i r idescent  scales of 
Morpho cypris a p p a r e n t l y  con ta ined  no ch i t inL  PICKEN 2 
n o t e d  t h a t  t he  ear l ies t  scale r u d i m e n t s  in t h e  m o t h  
Ephestia sericarium con ta ined  more  o r i en t a t ed  p ro t e in  
t h a n  chi t in  while in t he  m a t u r e  scales t he  chi t in  f rac t ion  
increased considerably .  These  obse rva t ions  po in t  to  t he  
a rch i t ec tu re  of t he  m a t u r e  scale be ing a func t ion  of the  
f ibri l lar  p ro te in  organiza t ion  in t he  scale rud imen t .  Amino  
acid analyses  of scales m i g h t  therefore  be expec ted  to  
ref lect  the  presence  of s t ruc tu ra l  prote in .  The  p re sen t  
p a p e r  gives amino  acid and  g lucosamine  analyses  for 
t h e  scales and  hairs  of t he  m o t h  Xylophasia monoglypha. 

Scales were  hydro lysed  for 24-48 h wi th  6 N  HC1 unde r  
n i t rogen  a t  105°C. Al iquots  of hyd ro ly sa t e  con ta in ing  
0.03-0.05 mg  mate r ia l  were  t a k e n  for amino  acid and  
amino  sugar  analys is  in a Locar te  amino  acid analyser .  
Correct ions  were  m a d e  to  t h e  c o m p u t e d  analyses  for 
hydro ly t i c  losses of serine, th reonine ,  ty ros ine  and  
glucosamine.  

The amino  acid compos i t ions  of the  forewing scales, 
t h o r a x  hairs  and  ta i l  t u f t  hairs  are g iven in t he  Table  
t o g e t h e r  w i th  analyses  of scale and  ve in- f lee  cuticle f rom 
t h e  forewing and  hai r - f lee  abdomina l  cuticle. 

I t  has  been  d e m o n s t r a t e d  on several  occasions t h a t  a t  
t h e  macromolecu la r  level t he  a r t h r o p o d  cuticle consis ts  
of a complex  associa t ion of p ro te ins  w i th  t he  polysaccha-  
r ide chi t in ,  s tabi l ized to  a grea te r  or lesser e x t e n t  b y  
' t ann ing '* .  I t  has  also been  shown t h a t  several  d i f fe rent  
p ro te in  f rac t ions  can be ob ta ined  by  select ive ex t r ac t ion  
of cuticle and  more  r ecen t ly  t h a t  these  fract ions,  each 
of which  has  a d i f fe rent  amino  acid composi t ion,  are no t  
themse lves  homogeneous  b u t  con ta in  mix tu re s  of pro-  
te ins  ~-*. The  p a t t e r n  of p ro te in  and  amino  acid com-  
posi t ion in cuticle a l ters  ma rked ly  dur ing  d e v e l o p m e n t  
some of t he  changes  being a t t r i b u t a b l e  to  sclerotisiza-  

tionS, L Whi le  i t  was  p roh ib i t ive ly  diff icul t  to  ob ta in  
suff ic ient  quan t i t i e s  of scales for meaningfu l  select ive 
ex t r ac t ion  of prote ins ,  t he  p re sen t  resul ts  ind ica te  t h a t  
the i r  overal l  amino  acid compos i t ions  do no t  differ  too  
radica l ly  f rom t h a t  of t he  cuticle w i th  which  t h e y  have  
a c o m m o n  cellular origin and  t h a t  the i r  cons t i t uen t  pro-  
te ins  are there fore  p r o b a b l y  similar .  This  is pa r t i cu la r ly  
clear in t he  case of t he  wing  cut icle  and  scales. 

Amino acid and glucosamine composition of scales hairs and cuticle 
from Xylophasia monoglypha 

Residue Forewing Thorax Tail Forewing Abdominal 
scales hairs hairs cuticle cuticle 

Aspartic acid 64 68 57 57 89 
Threonine 36 36 31 34 60 
Serine 66 70 56 82 83 
Glutamic acid 77 69 69 72 106 
Proline 57 101 66 74 69 
Glycine 203 180 158 176 110 
Alanine 145 103 94 140 126 
Valine 66 73 119 82 58 
Isoleueine 70 57 61 58 79 
Leucine 82 80 129 79 15 
Tyrosine 38 26 14 26 31 
Phenylalanine 12 7 12 18 27 
/~-Alanine pres. pres. pres. pres. pres. 
Histidine 27 69 82 51 48 
Lysine 24 39 28 34 57 
Arginine 33 22 24 24 42 
Glueosamine 342 182 616 234 341 

Amino acids in residues per 1000 total residues. Glucosamine in resi- 
dues per 1000 amino acid residues. 
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The relativel3; high alanine,  glycine, prol ine and to ta l  
apolar  amino  acid con ten t s  suggests the  possible presence 
of a ma jo r  a m o u n t  of  a f ibrous t y p e  of pro te in  wi th  
perhaps  a /3-pleated s t ructure .  Non  polar  amino  acids 
usual ly  achieve  greater  q u a n t i t a t i v e  significance in 
s t ruc tu ra l  proteins,  pa r t i cu la r ly  those of t he  silk fibroin,  
collagen, elastin, resi l in group. This  is pa r t ly  because of 
the  smal l  size of the  side chains of glycine and a lanine  
and pa r t ly  because of the  in terac t ion  proper t ies  of the  
apolar  side chains. Globular  proteins  or  x kerat in  type  
s t ruc tura l  proteins  in general  have  lower apolar  amino  
acid conten ts  t h a n  the  group of s t ruc tura l  prote ins  
a l ready ment ioned.  A high con ten t  of prol ine will  also 
l imi t  t he  degree of e hel ix  format ion  possible in a pro-  
tein.  The  apolar  amino  acids are usual ly  held to be 
glycine, alanine,  proline,  val ine,  leucine, isoleucine and 
phenyla lanine .  Thus  wing scales, t h o r a x  hairs and ta i l  
hairs  had to t a l  apolar  conten ts  of 635, 639 and  601 
residues per  1000 t o t a l  residues, respect ively .  These 
migh t  be compared  wi th  values  of 750, 660, 572, 547, 
413 and 385 for l ep idopte ran  /3-silk f ibroins  (average 
vMue), resilin, inver t eb ra te  collagens (average value),  
fea ther  (if-keratin), wool (e-keratin) and  f ibr inogen 
(globular and fibrous e-hel ical  regions)x0,n. 

A high a lanine  con ten t  found in t he  cut ic le  of the  
cr icket  A nabrus simple~v has been suggested to be re- 
sponsible for the  hardness  of the  cut ic le  12, High  levels  
of glycine and alanine have  been no ted  in the  eut icu lar  
proteins  of Calliophora erylhrocephala 9 while  high con- 
cent ra t ions  of prol ine were de tec ted  in the  wate r  and 
urea  soluble f ract ions of Agrianome spinicollis cuticle  s. 
/%alanine is now recognized as f requen t ly  occurr ing in 
cu t icu lar  pro te in  where i t  seems of ten to  be present  as 
the  p reponde ran t  N- t e rmina l  amino  acid  of pupar ia l  
prote ins  xL 

The  glucosamine contents  of the  scales and o ther  
s t ruc tures  are  also g iven  in the  Table.  H the  g lucosamine  
is assumed to  be to t a l ly  der ived f rom chi t in  then  these  
va lues  would  agree in general  wi th  figures quo ted  else- 
where for cut ic le  ch i t in-pro te in  rat ios  e s t ima ted  by  o the r  
me thods  lL The  ta i l  hairs  gave  a typica l  ~-chit in X - r a y  
di f f rac t ion pa t t e rn .  

Thus  the  scales and  hairs f rom this  species of m o t h  
are composed of chi t in  and prote in  the  l a t t e r  cons t i tuen t  
having  a compos i t ion  suggest ive of a fibrous s t ructure .  
The amino  acid and hexosamine  composi t ion of t he  
scales and hairs  seems to be  essent ial ly s imilar  to t he  
rest of the  cut ic le  of the  wings and body,  

Rdsumd. Les 6cailles du papi l lon Xylophasia mono- 
glypha sont  const i tu6es par  de la prot6ine accompagn6e 
de chitine.  La  prot6ine a une composi t ion  ressemblant  

celle des p ro tNnes  ~dibreuses,. 
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Persis tent  Circadian Rhythmici ty  of Protein Synthesis  in the Liver of Starved Rats ~ 

The r h y t h m i c  behav ior  of hepat ic  tyrosine t ransaminase  
ac t i v i t y  2 and polysome profiles a is abolished upon prote in  
or  food depr ivat ion .  Yet,  f luc tua t ions  in p i t u i t a r y  gland 
con ten t  of g rowth  hormone  4, ra t  se rum urea and sodium 
levels  ~ and hepa t ic  con ten t  of glycogen ~ are unaffec ted  by  
lack of food. W e  have  prev ious ly  observed  an increased 
up take  of 3H-leucine into  l iver  pro te in  m i d w a y  th rough  the  
da rk  per iod 7, and considered this  was due to  t he  cylic  
pos tprandia l  inf lux of amino  acids in to  t he  l iver  z. Conse- 
quent ly ,  t he  present  s tudy  was done to  see whe the r  re- 
m o v a l  of  food wouId abolish the  expec ted  r h y t h m i c  incor- 
pora t ion  of 3H-leucine into r a t  l iver  protein.  

Male Sprague-Dawley  rats  Were kep t  in a control led  
l ight ing reg imen of 12 h l ight  and 12 h dark  for 7 days pr ior  
to the  exper iments .  L ights  were on a t  06.00 h and off a t  
18.00 h, wi th  Pu r ina  R a t  Chow and wate r  given ad libi- 
turn dur ing the  week  of adapta t ion .  Beginning  a t  06.00 h, 
and a t  subsequent  2 h intervals ,  each ra t  was given an i.v. 
in ject ion of 5 aC/g body  weight  of L-ZH-4,5-1eucine 
(58.0 C / r a M  speciact iv i ty ,  Schwarz  BioResearch) .  W h e n  
06.00 h arr ived,  all  food was r emoved  f rom the  cages. 
E a c h  r a t  was d i spa tched  20 rain af ter  the  radioisotope  in- 
ject ion,  and pos t -mi tochondr ia l  supe rna t an t  f ract ions 
were prepared  f rom sucrose homogena tes  of thei r  l iver  as 
described p rev ious ly  s, ,. Only the  lef t  med ian  lobe was ana-  
lyzed since i t  is known this lobe receives its por ta l  blood 
pr imar i ly  f rom the  smal l  in tes t ine  8. The  supe rna t an t  f luid 

was f ract ioned into  por t ions  soluble and insoluble in 10% 
tr ichloroacet ic  ac id-0 .5% sodium tungs ta te  (TCA-T) s. 
Blood serum was also recovered and t rea ted  wi th  TCA-T.  
Rad ioac t iv i ty  in the  l iver  and serum samples was es t imated  
wi th  l iquid sc int i l la t ion spec t romet ry  ~0. In  order  to revea l  
general  trends,  t he  d a t a  were p lo t t ed  as 6-hour m o v i n g  
averages  n. Calculated s tandard  errors of t r ip l ica te  de ter -  
minat ions  were small  (5 to  7%) and are o m i t t e d  f rom t h e  
h is togram for clar i ty .  
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