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Summary. — A region o f  homology  be tween  t h e  genomic  D N A  o f  
infectious laryngotracheitis  virus (ILTV),  a n  av ian  herpesvirus, 
a n d  t h e  region encoding t h e  herpes s implex virus t y p e  2 (HSV-2)  
major D N A  binding protein (ICP8) has  been  detected  b y  t h e  
use  o f  nick translation a n d  Southern b lot  analysis.  Further,  a 
monoclonal  ant ibody directed against  t h e  H S V - 2  ICP8  protein 
detected  has  antigenic cross-reaction w i t h  I L T V  a s  demonstrated 
b y  indirect immunofluorescence.  
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Introduction 

The  av ian  herpesvirus, infectious laryngotracheitis  virus (ILTV) i s  t h e  
causative agent  o f  a n  economical ly important  respiratory disease o f  chickens. 
The  disease occurs worldwide w i t h  a sporadic occurrence o f  outbreaks 
which v a r y  i n  virulence, ranging from v e r y  mild s y m p t o m s  t o  severe disease 
and death.  Recent ly ,  Leib  et al. (1987) determined t h a t  t h e  I L T V  genome  
w a s  approximately  160 k b  i n  size (109  x 106  MW) a n d  t h a t  t h e  genomic  
structure is similar t o  t h a t  o f  pseudorabies virus, equine herpesvirus t y p e  1 
and infectious bovine  rhinotracheitis virus,  t h u s  a-herpesviruses. 

Apart  f rom t h e  studies  o f  K o t i w  et al., (1984, 1986), Le ib  et al., (1986, 
1987) a n d  Y o r k  et al,, (1987) l ittle work has  been  carried o u t  o n  this  virus a t  
the  molecular level .  N o  direct comparison of  I L T V  a n d  herpes s implex  viruses 
(HSV),  either a t  t h e  D N A  or protein levels  has  been  reported. I n  th i s  work 
w e  tes ted  for cross-reaction between  t h e  H S V - 2  major D N A  binding protein 
(ICP8) a n d  I L T V  D N A  a n d  proteins. The  H S V - 2  I C P 8  w a s  chosen a s  i t  has  
previously b e e n  shown t h a t  m a n y  herpesviruses possess a n  equivalent  protein 
that  is conserved a t  either t h e  D N A  and/or amino  acid level (Littler  et al., 
1981; Y e o  et al., 1981; K e m b l e  et al., 1987; Maragos a n d  M a y  1987; B u c k -
master  et al., 1988). However ,  n o  s u c h  studies  using D N A  hybridization a n d  
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monoclona l  ant ibod ies  h a v e  been  reported f o r  a n o n - m a m m a l i a n  herpesvirus.  
R e c e n t l y  B u c k m a s t e r  et al. (1988) reported  sequence conservat ion a t  t h e  
a m i n o  acid level  b e t w e e n  t h e  m a j o r  D N A  b i n d i n g  prote in  e q u i v a l e n t s  o f  t h e  
a v i a n  Marek's disease v i r u s  a n d  herpesv irus  o f  t u r k e y s  w h e n  c o m p a r e d  w i t h  
varicella-zoster v i r u s  a n d  cytomega lov i rus  o f  h u m a n s .  

I t  h a s  been  s h o w n  prev ious ly  t h a t  t h e  4.5 k b  BglH D N A  f r a g m e n t  0 
contains  a t  least a part,  i f  n o t  all, o f  t h e  ICP8 cod ing  region i n  HSV-2 (Buch-
m a n  et al., 1979; Sheppard  et al., 1985). T h i s  D N A  f r a g m e n t  w a s  u s e d  f o r  
h y b r i d i z a t i o n  w i t h  I L T V  D N A .  A l s o  a monoclonal  a n t i b o d y  directed against  
t h e  HSV-2 ICP8 w a s  tested b y  indirect  immunof luorescence  f o r  cross-reaction 
w i t h  I L T V  proteins.  

Materials and Methods 

Virus and cells. SA-2, the  vaccine strain of I L T V  used in Austral ia,  w a s  propagated and assayed 
in pr imary chicken kidney (CK) cells a s  described b y  Bagus t  (1986), except  t h a t  Eagle 's  B a s a l  
Medium rather than medium 199 was  used. Viral  DNA w a s  prepared using the  Pignatt i  method 
(Pignatti  rt al., 1979). 

Restriction enzyme cleavage and Southern blot analysis. Restriction enzymes were purchased 
from Pharmacia, Austral ia  and DNA digests  were carried out  under the  conditions recommended 
b y  the  manufacturer.  Souther t ransfer  w a s  performed essentially a s  described b y  Southern (1975). 
DNA probes were labelled b y  nick translation a s  described b y  R i g b y  et al., (1977). Hybridizations 
wore carried out  a t  37°C in 10 x D e n h a r d t  s ( 0 .2% Ficoll,  0 . 2 %  polyvinylpyrrol idone a n d  0 . 2 %  
bovine serum a lbumin) ,  6 x SSC (0.9 M sodium chloride,  0.09 M sod ium ci t ra te) ,  a n d  0 . 1 %  
sodium dodecyl  su lpha te  wi th  n o  f o i m a m i d e  a n d  were washed  twice  a t  68°C i n  2 x SSC a n d  
0 . 1 %  S D S .  

Immunofluorescence. Subconfluent  monolayeres  of C K  cells grown o n  glass coverslips were 
infeetod wi th  I L T V .  A t  19 h r  post-infection t h e  cells were washed in phospha te  buffered saliZe 
(PBS)  a n d  fixed fo r  10 m i n  in ace tone .  T h e  coverslips were reac ted  fo r  30 mill  wi th  monoclonal 
an t ibody  L P 4  (McLean  et al., 1982) directed aga ins t  I C P 8 ,  t h e  m a j o r  D N A  binding of HSV-2,  
k indly  provided b y  D r .  A .  Minson (Depar tment  of Pa tho logy ,  Univers i ty  of Cambridge).  A f t e r  
t w o  brief washes  in P B S  t h e y  were incubated  wi th  sheep I g G  ant i -mouse  conjuga ted  t o  fluorescein 
fSilenus Laborator ies  P t y  L t d . ,  Melbourne,  Austral ia)  fo r  30 m i n .  T h e  coverslips were washed a s  
before in P B S  a n d  briefly counters ta ined in 0.01 % E v a n ' s  blue.  T h e y  were m o u n t e d  in 5 0 %  glycerol 
in P B S ,  p H  8.6 a n d  examined  using a fluorescence microscope (Zeiss, Melbourne, Australia) .  

Results and Discussion 

Many of  the  herpesviruses studied t o  date  show a remarkable degree o f  
conservation, even  between distantly related herpesviruses, wi th  respect t o  
their glycoprotein B and/or their major D N A  binding protein equivalents.  
This conservation has  been found a t  both the  D N A  and protein levels (Littler 
et al., 1981; Y e o  et al., 1981; Pellet  et al., 1985; Bzik  et al., 1986; Cranage 
et al., 1986; Keller  et al., 1986; Balachandran  et al., 1987; Gong  et al., 1987; 
Kemble  et al., 1987, Maragos and May 1987; Robbins  et al., 1987; S tuve  et al., 
1987; Hammerschmidt  et al., 1988; Misra et al., 1988). I t  wa s  our a im t o  
determine i f  this  conservation extended from a human herpesvirus (HSV-2) 
t o  an  avian herpesvirus, in  this  case ILTV,  b y  looking for the  I L T V  equi­
valent of  the  HSV-2  major D N A  binding protein (ICP8). 

D N A  extracted from I L T V  strain S A 2  was  cleaved wi th  BamUl, electro-
phoresed through a 0 .7% agarose gel, transferred t o  nitrocellulose and probed 
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Fig. 1 
Restriction endonuclease digest of I L T V  
DNA and Southern blot  hybridization 

with  3 2P-labelled HSV-2  BglII 0 DNA 
(1 — 1) Marker DNA consisting of L a m b d a  
DNA cleaved with  2?s<EII (New England 
Bio Labs).  
( 1 - 2 )  I L T V  DNA cleaved with  B-/mHI 
and electrophoresed through a 0 . 7 %  
agarose gel. 
(1 — 3) The  DNA from 1 — 2 w a s  Southern 
blotted then probed with  3 2P-labelled 
HSV-2 Bglll 0 showing hybridization t o  
the third band in the  BamHI profile 
(approximately 13 k b  in size).^ 

w i t h  t h e  HSV-2  Bglll 0 D N A  f r a g m e n t  (Fig. 1). T h e  HSV-2  Bglll 0 f r a g m e n t  
h a s  p r e v i o u s l y  b e e n  u s e d  t o  locate  t h e  c o d i n g  reg ion  o f  t h e  b o v i n e  h e r p e s v i r u s  
t y p e  2 ICP8 e q u i v a l e n t  (Maragos a n d  May 1987). T h e  HSV-2 ICP8 c o n t a i n i n g  
probe,  Bglll 0, h y b r i d i z e d  w e a k l y  t o  a s ingle  I L T V  B a m H l  f r a g m e n t  o f  
a p p r o x i m a t e l y  13 k b  i n  s ize (Fig. 1). T h i s  resu l t  s t ggests  t h a t  a poss ib le  
e q u i v a l e n t  reg ion  t o  t h e  HSV-2 ICP8 c o d i n g  reg ion  is  p r e s e n t  i n  I L T V  D N A .  

I t  is  poss ib le  t h a t  t h i s  h y b r i d i z a t i o n  m a y  b e  u n r e l a t e d  t o  a n y  m a j o r  D N A  
b i n d i n g  p r o t e i n  c o d i n g  s e q u e n c e  a n d  m a y  b e  a n  a r t i f a c t  d u e  t o  t h e  d i f ferences  
i n  G + C c o n t e n t  i n  t h e  g e n o m e s  o f  these  t w o  v iruses.  H o w e v e r ,  t o  f u r t h e i  
s u p p o r t  t h e  D N A  h y b r i d i z a t i o n  results  i m m u n o f l u o r e s c e n c e  o n  I L T V  i n ­
fected and unifected CK cells w a s  performed using a monoclonal  ant ibody 
directed against  t h e  H S V - 2  ICP8.  Fig.  2 shows  t h e  immunofluorescence o f  
monoclonal ant ibody  L P 4  o n  I L T V  infected and uninfected CK cells. O n  
virus-unfected cells (Fig. 2-1) there w a s  weak,  uniform staining o f  t h e  nuclei, 
o f ten  wi thout  staining o f  nucleoli.  I n  some  nuclei, a very  localised accumu­
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fluid of monoclonal ant ibody L l ' 4  diluted 1 : 2 »0 
B a r  — 50 |jtm. 

lat ion o f  ant igen  could b e  seen as smal l  b r ight  dots.  There  w a s  also a less 
intense  cy top lasmic  fluorescence w h i c h  b e c a m e  more  pronouced  at  later t i m e s  
post-infection.  T h e  monoc lona l  a n t i b o d y  d i d  not  produce  a n y  fluorescence i n  
u n i n f e c t e d  cells (Fig. 2-2). A monoclonal  a n t i b o d y  against  a n  unrelated  a v i a n  
v irus,  in fect ious  bursa!  disease v irus,  also g a v e  n o  fluorescence o n  either 
in fec ted  or un in fec ted  C K  cells (data n o t  s h o w n ) .  

T h i s  w o r k  fur ther  suppor ts  t h e  idea t h a t  t h e  ICP8 e q u i v a l e n t  i n  herpes­
viruses is conserved throughout the herpesvirus group. This conservation 
also appears t o  include non-mammalian herpesviruses as  well as  the already 
well documented mammalian examples.  This  conclusion is still further 
supported b y  the  work of  Buckmaster  et al. (1988) who  sequenced a large 
number o f  1)NA fragments from the genomes o f  Marek's disease virus and 
herpesvirus of  turkeys, then compared the  translated amino acid sequence 
with t h e  amino acid sequences of varicella-zoster virus and human cyto­
megalovirus. T h e y  found several regions of  homology, including a region 
corresponding t o  their ICP8 equivalents.  Unfortunately,  since at present 
there are n o  restriction enzyme maps  available for ILTV,  it is not possible t o  
determine whether this cross hybridizing D N A  sequence maps t o  a co-linear 
position with the reported locations of  other herpesvirus ICP8 equivalents.  
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