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W h a t m a n n  No. 1 f i l ter  paper ,  w i thou t  any  t r ea tmen t .  The 
pape r  was developed in t he  upper  layer  of n -Bu tano l :  
Acetic a c i d : W a t e r  (4:1:5)  2 for 96 h w i thou t  pr ior  
sa tu ra t ion  of the  ch roma tograph ic  chamber .  Pu re  solu- 
t ions  of known  sugars were run paral lel  to  t he  unknow n  
ones for p roper  ident i f icat ion.  Sugar spots  were revealed 
by  s ta in ing the  dried developed c h r o m a t o g r a m  wi th  si lver 
n i t ra te  reagent  3. 

Results. A compar i son  of the  unkown spots  w i th  t h a t  
of the  known ones revealed the  unusual  presence  of the  
t r i sacchar ide ,  raffinose, in the  ex t rac t s  of eggs, larvae, 
pupae  and  newly-emerged  flies, and in the  h a e m o l y m p h  of 
adul t  S. caleitrans. However ,  th is  sugar could no t  be 
de tec ted  in the  anal  fluid. 

In  compar i son  to  the  o the r  sugars found in the  var ious  
stages of th is  f ly (unpublished),  raff inose was in modera t e  
concen t ra t ion  in the  larvae and  newly-emerged  flies, in 
low concen t ra t ion  in the  eggs and whi te  pupae,  and  only 
in t races  in the  h a e m o l y m p h .  

Discussion. This s t u d y  on the  s table  fly S. calcitrans has 
shown,  for the  f i rs t  t ime,  the  presence of raff inose in an 
insect.  R ecen t  s tudies  of McLEoD 4 and  PALMER ~ have  
shown t h a t  the  t r i sacchar ide ,  raff inose forms a sub- 
s tan t ia l  p a r t  of c a rbohydra t e  reserve of the  embryo  of 
cereal grains and t h a t  i t  is ut i l ized dur ing  the  early 
s tages of ge rmina t ion  and  growth.  Their  f indings lead us 
to p resume  t h a t  raff inose p resen t  in the  freshly-laid eggs 
of S. caleitrans, is p robab ly  ut i l ized dur ing its embryo-  
genesis. 

The presence  of raffinose in the  larvae of S. calcitrans, in 
h igher  concen t ra t ion  t h a n  t h a t  in its eggs, leads us to  
believe t h a t  th is  sugar is p rocured  afresh f rom the  food, 
p ro b ab l y  because of its nu t r i t iona l  value. This f inds suppor t  
f rom the  recent  s tudies  of PRADI{AN et  al. 6 who have  re- 
por t ed  t h a t  raff inose is s ignif icant ly  super ior  to several  
o ther  ca rbohydra tes ,  for the  g rowth  and  deve lopmen t  of 
the  larvae of Chilo zonellus. 

Rdsumd. La raffinose a 6t6 d6couver te  pour  la premi6re 
fois dans  l ' insecte  S.  caleitrans, une mouche  suceuse de 
sang. Le sucre est  pr6sent  dans  les oeufs f r a l chement  
pondus ,  dans  les larves au troisi6me stage, duns les pupes  
b lanches  e t  dans  les routes  jeunes mouches.  On a aussi 
discut6 le rdle probable  de ce sucre. 
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5-Iodo-2-Deoxyuridine Resistance of Vaccinia Viruses in Cells Endowed 
with Thymidine Kinase Activity 

5-iodo-2-deoxyuridine  ( IUdR)  and  5-bromo-2-deoxy-  
ur idine (BUdR)  inh ib i t  the  g rowth  of I )NA viruses by  
being incorpora ted  in the  viral  genome ~. For  this,  I U d R  
and B U d R  m u s t  be prev ious ly  phosphor i l a t ed  by  t h y m -  
i d i n e -  and t h y m i d i l a t e  kinases ~. This  expla ins  w h y  
va r i an t s  of Herpes  and  Pox  virus  which  do no t  induce 
t h y m i d i n e  kinase are no t  inh ib i ted  by  IUdI~ and B U d R  
in ceils lacking th is  enzyme3,  4. However ,  s t ra ins  of 
Herpes  and  P o x  virus  have  been ob ta ined  which  develop 
in the  presence  of I U d R  and  B U d R  in cells endowed  
wi th  t h y m i d i n e  5, s kinase ac t iv i ty .  The research referred 
to  here  was carr ied out  to clarify the  mechanisn l  of th is  
resis tance.  

Materials and methods. 5 f luoro-2-deoxyur id ine  (FUdR)  
(Calbiochem); I U d R  and B U d R  (K and K Labs.  Plain-  
view, USA) ; t h y m i d i n e  (Merck) ; 3H t h y m i d i n e  (methyl  T, 

26 Ci/mM) and  3H I U d R  (3,8 Ci/mM) (Amersham).  The 
exper imen t s  were carried out  b y  using Gene t ron- t rea ted ,  
sucrose g rad ien t  purif ied pools of a vaccinia  virus s t ra in  
(I.S.M., Milan) and one of its I U d R - r e s i s t a n t  va r ian t s  7. 
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Table I. Effect of IUdR on viral growth 

I U d R  ~ in the m e d i u m  Infectious units produced after  30 h a t  37 ~ 

(~xg/ml) Sensitive strain Resistant strain 

- -  8 . 3  x 107 5 . 0  X 1 0  T 

6.25 1.8 X 105 1.6 x l0  T 
12.5 7.5 • 104 3.3 • 107 

25 < 104 1.6 • 107 
50 • 104 1.6 • 107 

I00 < 104 3.3 X 106 
200 < 104 1.6 X 105 

Table II. Effect of virus infection on the incorporation of H 3 thymi- 
dine and H 3 IUdR in DNA 

Labelled compound  
in the m e d i u m  ~ 

Counts per min incorporated under acid in- 
soluble form after 30 h at 37 ~ in 

(~Ci/ml) Uninfected Sensitive virus Resistant virus 
cells infected cells infected ceils 

H a thymid ine  0.3 8.5 • 104 2.0 x 105 2.8 • 10 a 

H 3 IUdR 1.0 3.8 • 104 7.6 x 104 1.1 • 104 

Added  to the cell cultures af ter  the infection period ~ Added  to the cells soon after  the end of the infectious period. 
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Table Ill. Effect of FUdR pretreatments on the antiviral action of IUdR 

EXPERIENTIA 29/6 

FUdR ~ 2.5 ptg/ml Compounds in the medium after 

infection (per ml) 

Counts per min and viral yields after 30 h at 37 ~ in 

Sensitive virus infected cells Resistant virus infected cells 
CPIV[ IU CPM IU 

-- H a thym. 0.3 ~Ci 
-- H 3 IUdR 1.0 [zCi 

-- IUdR 30 ~xg 
+ H ~ thym. 0.3 ~zCi 
+ H 3 IUdR 1.0 ~Ci 
+ 
+ Thym. 30 ~xg 
+ IUdR 30 vg 

2.8 x I0 5 
6.9 x l04 

7.1 x 105 
1.5 x 105 

6.6 • l0 T 
< 10 ~ 

3.3 • l0 T 
1.2 x 10 s 
< 104 

5.2 • 104 
1.4 • 10 ~ 

3.2 • 105 
i.i • l0 S 

57<107 
3.3 x 107 

1.6 x 107 
8.3 x 107 
8.3 x 104 

FUdR present in the culture medium from 2 h before infection up to the end of the infection period. 

H E p 2  cell monolayers  (106 cells/smM1 pe t r i  dish) were 
infected wi th  10 infect ious uni ts  (IU) per  cell. Af ter  1 h 
a t  4~ monolayers  were washed  3 t imes  in Eagle  MEM 
(pH 7.3) and  incuba ted  at  37~ in t he  same medium.  
Metaboli tes ,  inhibi tors  and  labelled compounds  were 
added  as indica ted  in the  Tables.  To evaluate  virus  yield, 
cell monolayers  were scraped f rom the  glass in 2 ml  of 
medium,  sonicated for 90 sec in a 9 Kc  R a y t h e o n  ultra-  
sonora tor  and  freed of cell debris  at  5000 r p m  for 10 min.  
Infec t ious  uni ts  were t i t r a t ed  in tube  cultures of H E p 2  
cells (6 tubes  for each decimal  dilution) according to  the  
end po in t  me thod .  In t race l lu lar  up take  of labelled com- 
pounds  was eva lua ted  as descr ibed previous ly  s. 

Results. D a t a  in Table  I show t h a t  the  res i s t an t  va r i an t  
of vaccinia virus  develops in t he  presence of concen t ra t ions  
of I U d R  and B U d R  10 t imes  those  inh ib i t ing  the  g rowth  
of the  sensi t ive  strain.  Since b o t h  t h y m i d i n e  analogues act  
by  being incorpora ted  in the  viral  genome in the  place of 
D N A - t h y m i n e <  the  incorpora t ion  of H a t h y m i d i n e  and 
H a I U d R  under  acid-insoluble form in infected cells was 
measured.  As shown in Table  II ,  the  up take  of b o t h  
t h y m i d i n e  and I U d R  is enhanced  following infect ion wi th  
the  sensi t ive virus,  and is, on the  cont rary ,  deeply  depres-  
sed following infect ion wi th  t he  res i s tan t  virus. The 
incorpora t ion  of t h y m i d i n e  and i ts  analogues in D N A  is 
s t r ic t ly  re la ted  to  the  ac t iv i ty  of t h y m i d i n e  kinase. 
Therefore  i t  was considered of in te res t  to ver i fy  whe t h e r  
the  decreased incorpora t ion  observed af ter  infect ion 
wi th  the  res i s tan t  va r i an t  m i g h t  be due to  an enhance-  
m e n t  in the  feed-back  regula t ion opera ted  by  t hymid ine -  
5- t r i sphosphate  (TTP) on the  t h y m i d i n e  kinase ac t iv i ty  10 
I t  was t h o u g h t  tha t ,  if th is  were true,  a F U d R - i n d u c e d  
exhaus t ion  of the  intracel lular  pool of T T P  would increase 
I U d R  incorpora t ion  in DNA, thus  res tor ing the  sens i t iv i ty  
to  I U d R  in the  res i s tan t  s train.  To t es t  th is  hypothes is ,  cell 
cul tures  were ma in t a ined  under  F U d R  t r e a t m e n t  f rom 

2 h before infect ion up to the  end of the  infect ion per iod 
and  t h e n  incuba ted  in a fresh m e d i u m  conta in ing  e i ther  
labelled or unlabel led t h y m i d i n  e and  I U d R .  D a t a  in 
Table  I I I  show tha t ,  fol lowing F U d R  p r e t r e a t m e n t  of cell 
cultures,  h igh  amo u n t s  of t h y m i d i n e  and I U d R  are 
incorpora ted  in cells infected wi th  e i ther  viruses, and  tha t ,  
under  these  condit ions,  the  g rowth  of b o t h  viruses is 
s t imula ted  by  t h y m i d i n e  and inh ib i ted  by  I U d R .  

These resul ts  suggest  t h a t  t he  IUdR- re s i s t ance  of the  
vaccinia  s t ra in  under  s tudy  depends  on a decreased 
incorpora t ion  of I U d R  in vira l  DNA, due to  an enhance-  
m e n t  of the  feedback  inhibi t ion of t he  t h y m i d i n e  kinase 
act ivi ty .  

Riassunto. La I U d R  res is tenza  che alcuni  D N A  virus  
mani fes tano  in cellule do ta te  di t imid ino-k inas i  pub 
essere d o v u t a  ad una  accen tua ta  re t roinibiz ione di questo  
enz ima ad opera  di  TTP.  

MARIA A. MARCIALIS, EMILIA BIONDI, 
A. A'rZENI, MARIA L. ScI-tlVO, 
ImAOLA UCCHEDDU and  B. LODI)O n 

Istituto di Microbiologia I I  della Universith 
degli Studi di Cagliari, Via G. T. Porcell 72, Cagliari 
(Italy), 37 October 7972. 

s L. MAXIA, P. LA COLLA, P. F. SeAto and B. LODDO, Progr. 6th 
Congr. Chemother., Tokyo 2, 37 (1970}. 

9 W. H: PRUSOFF, Ann. N.Y. Acad. Aci. 130, 411 (1965). 
10 S. KIT, in Metabolic Pathways (Academic Press, New York 1970), 

vol. 4, p. 69. 
11 This work has been supported by a grant of the Consiglio Nazionale 

delle Ricerche (Roma). 

P R O  E X P E R I M E N T I  S 

A N e w  V i t a l  S t a i n  i n  Drosophila 
Vital  s ta ins  p rov ide  a va luable  m e t h o d  for de te rmin ing  
in t ra-  and  intercel lular  local izat ions of molecules and  
organelles in t he  l iving organism.  In  t he  course of screen- 
ing Drosophila wi th  compounds  which  m i g h t  affect  
prol ine me tabo l i sm  1 we discovered t h a t  2 ,2 ' -dipyridyl  

was a v i ta l  s tain.  We repor t  here the  age d e p e n d e n t  and 
t issue specific s ta in ing  proper t ies  of th is  co mp o u n d  in 
Drosophila melanogaster. 

Drosophila larvae (Oregon R s t r a i n ) w e r e  r emoved  
f rom cream of w h e a t  media  a t  var ious  ages and placed 


