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NOTICES 

REVISED COMPETING I N D I V I D U A L  NATIONAL RESEARCH SERVICE AWARD APPLICATION KIT  

P.T. 22, 44; K.W. 0710030 

NATIONAL INSTITUTES OF HEALTH 

A new competing I n d i v i d u a l  Nat iona l  Research Se rv ice  Award App l i ca t ion ,  PHS 416-1,
r e v i s e d  6/85, i s  now a v a i l a b l e .  Th i s  r e v i s i o n  should be used f o r  t h e  September 10,
1986, and subsequent  d e a d l i n e s .  The r e c e i p t  d a t e s  ( e f f e c t i v e  January  1 ,  1986) f o r  
I n d i v i d u a l  Na t iona l  Research Se rv ice  Award a p p l i c a t i o n s  are January  10, May 10, and 
September 10.  The s o u r c e s  o f  a p p l i c a t i o n  k i t s  by PHS agency and NRSA program are 
i d e n t i f i e d  below. 

N I H  P o s t d o c t o r a l  and Sen io r  Fel lowships  

Bulk supply  o f  a p p l i c a t i o n s  (more than  f i v e )  are a v a i l a b l e  from t h e  Office S e r v i c e s  
S e c t i o n ,  Westwood Bui ld ing ,  Room 438, D iv i s ion  o f  Research Grants ,  Na t iona l  
I n s t i t u t e s  of Heal th ,  Bethesda, Maryland 20892, Telephone: (301)  496-9797. 
I n d i v i d u a l  c o p i e s  ( f i v e  o r  fewer) are a v a i l a b l e  from t h e  Office o f  Grants  I n q u i r i e s ,
Westwood Bui ld ing ,  Room 449, D iv i s ion  of Research Grants ,  Na t iona l  I n s t i t u t e s  o f  
Heal th ,  Bethesda,  Maryland 20892, Telephone: (301) 496-7441. P l e a s e  i n d i c a t e  
whether p o s t d o c t o r a l  and/or  s e n i o r  k i t s .  

Na t iona l  Center  f o r  Nursing Research 

P o s t d o c t o r a l  f e l l o w s h i p  a p p l i c a t i o n s  f o r  t h e  Center  ( fo rmer ly  Div i s ion  o f  Nursing,
Heal th  Resources  and S e r v i c e s  Admin i s t r a t ion )  a r e  a v a i l a b l e  from t h e  Office o f  
Grants I n q u i r i e s  i d e n t i f i e d  above. Requestors  a r e  asked t o  s p e c i f i c a l l y  i d e n t i f y
t h e  Center  f o r  Nursing Research.  P redoc to ra l  a p p l i c a t i o n s  are a v a i l a b l e  from t h e  
Na t iona l  Center  f o r  Nursing Research, Bu i ld ing  38A,  Room B2E17, Na t iona l  I n s t i t u t e s  
o f  Heal th ,  Bethesda,  Maryland 20894, Telephone: (301)  496-0526. 

Minor i ty  Access t o  Research Career (MARC) Program 

Predoc to ra l ,  f a c u l t y  f e l lowsh ip ,  and v i s i t i n g  s c i e n t i s t  award a p p l i c a t i o n s  are 
a v a i l a b l e  from t h e  D i r e c t o r ,  MARC Program, Na t iona l  I n s t i t u t e  o f  General  Medical 
Sc iences ,  Na t iona l  I n s t i t u t e s  o f  Heal th ,  Westwood Bui ld ing ,  Room 9A-18, Bethesda,
Maryland 20892, Telephone: ( 3 0 1 )  496-7941. 

Alcohol ,  Drug Abuse, and Mental Heal th  Adminis t ra t ion  

P r e d o c t o r a l  and p o s t d o c t o r a l  f e l lowsh ip  a p p l i c a t i o n s  are a v a i l a b l e  from t h e  
fo l lowing  o f f i c e s :  Grants  Management Officer, N I A A A ,  Room 16-86, ( 3 0 1 )  443-4703;
Grants  Management Officer, N I D A ,  Room 10-25, ( 3 0 1 )  443-6710; Grants  Opera t ion
Sec t ion ,  Grants  Management Branch, NIMH,  Room 7C-05, (301)  443-4414. Thc m a i l i n g
addres s  f o r  t h e  above o f f i c e s  is 5600 F i s h e r s  Lane, Rockvi l le ,  Maryland 20857. 

DATED ANNOUNCEMENTS (RFPs AND RFAs AVAILABLE) 

AVAILABILITY OF REQUEST FOR APPLICATIONS: RFA - 86-HL-23-H 

MOLECULAR CHARACTERIZATION OF MYOCARDIAL RECEPTORS, PUMPS, AND CHANNELS 

P.T. 34; K.W. 0705015, 0760075, 1002004, 0760070, 0790005, 1002008 

NATIONAL HEART, LUNG, AND BLOOD INSTITUTE 

App l i ca t ion  Rece ip t  Date: December 12, 1986 

The Card iac  Funct ions  Branch o f  t h e  Div i s ion  o f  Heart and Vascular  D i seases ,
Na t iona l  Heart, Lung, and Blood I n s t i t u t e  ( N H L B I )  announces t h e  a v a i l a b i l i t y  o f  a 
Request f o r  App l i ca t ions  (RFA) on t h e  above s u b j e c t .  

This special g r a n t  program will suppor t  fundamental  r e s e a r c h  on t h e  s t r u c t u r e ,
func t ion ,  and r e g u l a t i o n  o f  r e c e p t o r s ,  pumps, and i o n  channels  i n  t h e  myocardial
sarcolemma and sarcoplasmic  r e t i cu lum.  The major purpose is t o  encourage t h e  
a p p l i c a t i o n  o f  modern c e l l u l a r  and molecular  t echno log ie s  i n  o r d e r  t o  de te rmine  t h e  
s t r u c t u r e  o f  t h e s e  important  membrane p r o t e i n s ,  t o  c o r r e l a t e  s t r u c t u r e  with 
p h y s i o l o g i c a l  f u n c t i o n ,  and t o  e l u c i d a t e  t h e  r e g u l a t o r y  p rocesses  governing t h e i r  
a c t i v i t i e s  . 
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A s  t h e  major purpose o f  t h i s  s o l i c i t a t i o n  i s  t o  encourage t h e  use  o f  gene c l o n i n g 

and r e l a t e d  t echn iques  t o  e l u c i d a t e  s t r u c t u r e - f u n c t i o n  r e l a t i o n s h i p s  o f  t h e s e  

impor tan t  membrane components, t h e  s t r a t e g i e s ,  approaches,  and methods o f  modern 

molecular  b io logy  must c o n s t i t u t e  an  e s s e n t i a l  p o r t i o n  o f  t h e  proposed r e s e a r c h .  


Other  r e l e v a n t  a r e a s  o f  e x p e r t i s e  inc lude  b iochemis t ry ,  b iophys ic s ,  ca rd io logy , 

c e l l u l a r  b io logy ,  developmental  b io logyr  e l ec t rophys io logy ,  g e n e t i c s ,  morphology,

and pharmacology. 


TIMETABLE 


Let t e r  o f  I n t e n t  September 12, 1986 

Appl i ca t ion  Rece ip t  Date December 12, 1986 

Technica l  Review March 1987 

Advisory Counci l  Review May 21-22? 1987 

Award Date J u l y  1,  1987 


INQUIRIES 


Stephen C .  Mockrin, Ph.D. 

Div i s ion  o f  Heart and Vascular  Diseases 

Nat iona l  Hea r t ,  Lung, and Blood I n s t i t u t e  

Federa l  Bu i ld ing  - Room 304 

7550 Wisconsin Avenue 

Bethesda,  Maryland 20892 

Telephone: (301) 496-1627 


O N G O I N G  PROGRAM ANNOUNCEMENTS 


MECHANISM OF ATHEROGENESIS I N  VARIOUS VASCULAR BEDS 


P.T. 34; K.W. 0715040, 0755030, 1002034, 0765035, 1002004 

NATIONAL HEART, LUNG, AND BLOOD INSTITUTE 

The Div i s ion  o f  Heart and Vascular  Diseases, Nat iona l  Heart ,  Lung, anid Blood 
I n s t i t u t e  ( N H L B I )  encourages m e r i t o r i o u s  g r a n t  a p p l i c a t i o n s  on t h e  r e g i o n a l  b io logy
o f  t h e  a r t e r i a l  w a l l .  Emphasis i s  p laced  on b a s i c  r e s e a r c h  designed t o  e l u c i d a t e  
t h e  c e l l u l a r  and molecular  mechanisms caus ing  d i f f e r e n c e s  i n  t h e  e x t e n t  of 
a r t e r i o s c l e r o s i s  among d i f f e r e n t  a r t e r i e s  and a t  s p e c i f i c  a r t e r i a l  s i t e s .  

The purpose o f  t h i s  announcement i s  t o  s t i m u l a t e  a p p l i c a t i o n s  t o  c l a r i f y  t h e  
mechanisms t h a t  may e x p l a i n  t h e  development o f  a t h e r o s c l e r o s i s  i n  one a r t e r y  wh i l e  
a n o t h e r  a r t e r y  i s  spa red  w i t h i n  an i n d i v i d u a l  o r  an  animal ,  and t o  e l u c i d a t e  t h e  
mechanisms t h a t  may e x p l a i n  t h e  d i f f e r e n c e s  i n  s u s c e p t i b i l i t y  o f  s p e c i f i c  a r t e r i a l  
s i tes  t o  a t h e r o s c l e r o s i s .  

There is an e x t e n s i v e  l i t e r a t u r e  d e f i n i n g  metabol ic  events  t h a t  d i f f e r  between 
normal and a t h e r o s c l e r o t i c  t i s s u e s .  Although t h e s e  s t u d i e s  recognize  areas of 
metabolism t h a t  are a l t e r e d  i n  a the rogenes i s ,  t h e y  do no t  i d e n t i f y  t h e  changes t h a t  
occur  as a r e s u l t  o f  t h e  d i s e a s e  and t h o s e  t h a t  p l a y  an i n t e g r a l  r o l e  i n  t h e  
development o f  t h e  d i s e a s e .  I t  is o f  importance t o  i d e n t i f y  t h e  s t r u c t u r a l  and 
, f u n c t i o n a l  f a c t o r s  involved i n  r e g i o n a l  a the rogen ic  pathology wi th in  s u s c e p t i b l e
ar ter ies ,  and t o  augment t h e  f i n d i n g s  wi th  p a r a l l e l  and comparative s t u d i e s  on 
r e s i s t a n t  v e s s e l s  i n  t h e  same animal o r  s p e c i e s .  

Many o f  t h e  e v e n t s  l e a d i n g  t o  a therogenes ' s  need t o  be pursued a t  t h e  c e l l u l a r  and 
molecular  l e v e l s  t o  i d e n t i f y  f a c t o r s  and h,.echanisms a f f e c t i n g  t h e  d i s e a s e  
r e g i o n a l l y .  Q u e s t i o n s  r e l a t i n g  t o  t r a n s c y t o s i s  o f  macromolecules a c r o s s  t h e  
endothelium; e n d o t h e l i a l  c e l l  t u rnove r  rates;  i n t e r a c t i o n  o f  blood components w i th  
t h e  v a s c u l a r  w a l l ;  hemodynamic and r h e o l o g i c a l  i n f l u e n c e s  on a the rogenes i s ;
biochemical  and metabol ic  components such as l i p o l y t i c  enzymes; t h e  p ros t ano ids ;
a r t e r i a l  connec t ive  t i s s u e  components; t h e  molecular  s p e c i e s  o f  t h e  phosphol ip ids  o f  
c e l l  membranes; membrane f l u i d i t y ;  s t u d i e s  on t h e  tu rnove r  r a t e s  o f  
phospho inos i t i des  and o t h e r  metabol ic  e v e n t s  such as p r o t e i n  k i n a s e  C ,  C a t +  g a t i n g ,
and o t h e r  r e l a t e d  mechanisms; and e f fec t  o f  r a d i c a l s  on p ros t ag land in  s y n t h e s i s  by
t h e  v a s c u l a r  t i s s u e  are among t h e  p o s s i b l e  a r e a s  f o r  r e s e a r c h  i n v e s t i g a t i o n s .  

App l i ca t ion ,  Submission and Review 

App l i can t s  should  use  t h e  r e g u l a r  r e s e a r c h  g r a n t  a p p l i c a t i o n  (PHS 398) .  Appl i ca t ion
r e c e i p t  d a t e s  are t h e  r e g u l a r  N I H  r e c e i p t  d a t e s  f o r  new a p p l i c a t i o n s  o f  October 1 ,  
1986; February 1 ,  and June 1 ,  1987. Appl i ca t ions  w i l l  be reviewed by t h e  Study
S e c t i o n  as a s s igned  by Div i s ion  of Research Grants .  Secondary review w i l l  be  by t h e  
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Nat iona l  Heart, Lung, and Blood Advisory Counci l .  App l i ca t ions  recommended f o r  
approval  w i l l  compete f o r  a v a i l a b l e  funds wi th  a l l  o t h e r  approved a p p l i c a t i o n s
as s igned  t o  t h e  NHLBI. However, s i n c e  t h e  I n s t i t u t e  and NHLBAC have i d e n t i f i e d  t h i s  
r e s e a r c h  area t o  be o f  p a r t i c u l a r  program i n t e r e s t ,  a p p l i c a t i o n s  r e spons ive  t o  t h i s  

mouncement w i l l  be  brought t o  t h e  s p e c i a l  a t t e n t i o n  of  t h e  c o u n c i l .1 % o r d e r  t o  i d e n t i f y  t h e  a p p l i c a t i o n  as a 
check "yes" on Item 2 o f  t h e  a p p l i c a t i o n
Atherogenes is  i n  Various Vascular  Beds". 
a p p l i c a t i o n  should be d e l i v e r e d  o r  mailed 

Div i s ion  o f  Research Grants  
Nat iona l  I n s t i t u t e s  of  Heal th  
Westwood Bui ld ing ,  Room 240 
Bethesda, Maryland 20892 

response  t o  t h i s  program announcement,
f a c e  page with t h e  t i t l e  "Mechanisms o f  
The o r i g i n a l  and s i x  cop ie s  o f  t h e  
t o :  

Request f o r  a d d i t i o n a l  in format ion  o r  ques t ions  may be d i r e c t e d  t o :  


Momtaz K. Wassef, Ph.D. 

Div i s ion  of  Heart and Vascular  Diseases  

Nat iona l  Hear t ,  Lung, and Blood I n s t i t u t e  

Federa l  Bui ld ing ,  Room 4A12 

7550 Wisconsin Avenue 

Bethesda, Maryland 20892 

Telephone No.: (301)496-1978 


RESEARCH GRANTS RELATED TO AIDS DEMENTIA AND OTHER AIDS-ASSOCIATED NEUROLOGICAL 

-DISORDERS 

P.T. 34;  K.W. 0715120, 0705055, 0715125, 0745020, 0785055 

NATIONAL INSTITUTE OF NEUROLOGICAL AND COMMUNICATIVE DISORDERS AND STROKE 

' 
The Nat iona l  I n s t i t u t e  o f  Neurological  and Communicative Disorders  and S t roke  
(NINCDS) i n v i t e s  g r a n t  a p p l i c a t i o n s  f o r  suppor t  o f  r e sea rch  on Acquired Immune 
Def ic iency  Syndrome (AIDS) dementia and o t h e r  neu ro log ica l  disordfiT-.: -iF a - i * i+  2 a .; L'
- 'DS. 

M C K G R O ~ D  

The number o f  a d u l t s ,  c h i l d r e n ,  and i n f a n t s  a f f e c t e d  by t h e  AIDS r e t r o v i r u s  
(HTLV-II I /LAV) is  growing, and t h e  a s s o c i a t e d  neuro log ica l  syndromes a r e  recognized
wi th  i n c r e a s i n g  frequency.  Neurological  involvement may be apparent  be fo re  s e v e r e  
immunodeficiency is recognized .  The neuro log ica l  d i s o r d e r s  a s s o c i a t e d  wi th  AIDS and 
AIDS-related complex are of p a r t i c u l a r  concern t o  t h e  NINCDS. 

Dementia is one o f  t h e  more common and d e v a s t a t i n g  neuro log ica l  compl ica t ions  o f  
AIDS. A s  many as 60 pe rcen t  of  p a t i e n t s  wi th  AIDS may develop dementia t h a t  cannot 
be a t t r i b u t e d  t o  o p p o r t u n i s t i c  i n f e c t i o n s .  The dementia m a y  occur  a t  any stage; it 
i s  o f t e n  mani fes ted  ve ry  e a r l y  i n  t h e  c l i n i c a l  course  of  t h e  i l l n e s s .  Some o f  t h e s e  
p a t i e n t s  a l s o  develop s p a s t i c  pa rap leg ia  and a t a x i a  a s s o c i a t e d  wi th  vacuolar  changes
i n  t h e  myelin of  t h e  s p i n a l  cord .  

I n f e c t i o n  wi th  t h e  AIDS r e t r o v i r u s  is  a l s o  a s s o c i a t e d  wi th  t h e  development of  
p e r i p h e r a l  nerve d i s e a s e  i n  a lesser number of  p a t i e n t s .  Although neuropathy may
a f f e c t  1 0  percent  o r  more o f  p a t i e n t s  with AIDS, t h e  c l i n i c a l  and p a t h o l o g i c a l
f e a t u r e s  a r e  not  completely c h a r a c t e r i z e d .  The spectrum o f  symptom complexes
i n c l u d e s  sensory  and motor neu ropa th ie s  and m u l t i p l e  mononeuropathy. 

Developmental abnorma l i t i e s  i n  c h i l d r e n  wi th  AIDS, c h a r a c t e r i z e d  by l o s s  of 
c o g n i t i v e  a b i l i t y  and p rogres s ive  l o n g - t r a c t  s i g n s ,  a r e  now encountered wi th  
i n c r e a s i n g  f requency .  An AIDS-associated dysmorphic syndrome i n  c h i l d r e n  due to 
i n t r a u t e r i n e  i n f e c t i o n  h a s  a l s o  been desc r ibed .  

The c l i n i c a l  f e a t u r e s ,  course ,  and pathology o f  t h e s e  c o n d i t i o n s  r e q u i r e  e l u c i d a t i o n  
and c l a r i f i c a t i o n .  An unders tanding  of  t h e  e t i o l o g i e s  and pathogeneses  may provide  
a r a t i o n a l  b a s i s  f o r  t h e  development and e v a l u a t i o n  of  p r o p h y l a c t i c  and t h e r a p e u t i c
s t r a t e g i e s .  Proposa ls  focus ing  on AIDS dementia and encephalomyelopathy i n  i n f a n t s  
and c h i l d r e n  a re  p a r t i c u l a r l y  encouraged. 

"SEARCH GOALS AND SCOPE 
1 

?rere  i s  a p a u c i t y  o f  unders tanding  about AIDS-associated d i s o r d e r s  of  t h e  c e n t r a l  
and p e r i p h e r a l  nervous system i n  a d u l t s ,  c h i l d r e n ,  and i n f a n t s ;  t h e r e f o r e ,
a d d i t i o n a l  c l i n i c a l  and b a s i c  r e sea rch  i s  e s s e n t i a l .  Proposa ls  may addres s  c l i n i c a l  
o r  b a s i c  s c i e n c e  q u e s t i o n s .  S t u d i e s  might addres s  nervous t i s s u e  response  t o  
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HTLV-IIVLAV, development o f  new and more s e n s i t i v e  probes  f o r  d e t e c t i o n  of t h e  
v i r u s  i n  t h e  deve loping  and mature nervous systems, development o f  new animal models 
w i th  p r e d i l e c t i o n  o f  t h e  HTLV/LAV v i r u s  f o r  t h e  nervous system, epidemiology, tes ts  
f o r  p o p u l a t i o n s  a t  r i s k  f o r  nervous system involvement,  and c r i t e r i a  and t o o l s  f o r  
e a r l y  d i a g n o s i s .  

* v  MECHANISMS OF SUPPORT 

The suppor t  mechanism f o r  t h i s  program w i l l  b e  t h e  gran t - in-a id .  App l i ca t ions  may
be  submi t ted  f o r  r e s e a r c h  p r o j e c t  g r a n t s  o r  f o r  r e s e a r c h  program p r o j e c t  g r a n t s .  

Research p r o j e c t  g r a n t s  suppor t  a s p e c i f i e d ,  c i rcumscr ibed  p r o j e c t  i n  an  area 
r e p r e s e n t i n g  t h e  i n t e r e s t s  and competencies o f  t h e  i n v e s t i g a t o r ( s 1 .  App l i can t s  may 
propose any c l i n i c a l  o r  fundamental  i n v e s t i g a t i o n  r e l e v a n t  t o  AIDS-related d i s o r d e r s  
o f  t h e  deve loping  o r  mature c e n t r a l  and p e r i p h e r a l  nervous systems.  

Research program p r o j e c t  g r a n t s  suppor t  a broadly  based, m u l t i d i s c i p l i n a r y  r e s e a r c h  
program t h a t  h a s  a s p e c i f i c  major o b j e c t i v e  o r  a b a s i c  theme. The m u l t i f a c e t e d  
r e s e a r c h  program p roposa l  may inc lude  c l i n i c a l  and exper imenta l  approaches.  The 
p roposa l  should  p rov ide  suppor t ive  informat ion  r ega rd ing  t e c h n i c a l  and p r o f e s s i o n a l
e x p e r t i s e  and r e s o u r c e s .  S u f f i c i e n t  numbers of p a t i e n t s  must be  a c c e s s i b l e  t o  
p e r n i t  achievement o f  t h e  d e s i r e d  o b j e c t i v e s  o f  c l i n i c a l l y  based p roposa l s .
App l i can t s  should  develop a comprehensive r e s e a r c h  program, each phase o f  which is  
d i r e c t e d  t o  a s p e c i f i c  a s p e c t  o f  AIDS-associated nervous system d i s e a s e .  
P rospec t ive  a p p l i c a n t s  are encouraged t o  c o n s u l t  wi th  t h e  s ta f f  o f  t h e  
Demyelinating, At rophic ,  and Dementing Di so rde r s  Program e a r l y  i n  t h e  p lanning  
s t a g e .  

Deadl ines  f o r  r e c e i p t  o f  a p p l i c a t i o n s  i n  response  t o  t h i s  Announcement are February
1,  June  1 ,  and October 1 .  

REVIEW PROCEDURES AND CRITERIA 

A p p l i c a t i o n s  must be prepared  on form PHS 398 accord ing  t o  t h e  i n s t r u c t i o n s  
con ta ined  i n  t h e  a p p l i c a t i o n  k i t .  App l i ca t ion  k i t s  are a v a i l a b l e  a t  most 
i n s t i t u t i o n a l  b u s i n e s s  o f f i c e s  o r  from t h e  Div i s ion  of Research Grants ,  N I H .  
Program p r o j e c t s  should  conform t o  t h e  s t y l e  and format recommended by t h e  NINCDS. 

*Iw merit by one o f  t h e  NINCDS program p r o j e c t  review committees.  I n d i v i d u a l  r e s e a r c h  
p r o j e c t s  are reviewed by t h e  a p p r o p r i a t e  s tudy  s e c t i o n  o f  t h e  Div i s ion  o f  Research 
Gran t s .  These reviews w i l l  be  conducted i n  accordance with N I H  p o l i c y  and 
procedures  invo lv ing  p e e r  review.  Appl icants  may r eques t  amounts commensurate wi th  
t h e  o b j e c t i v e s  t o  be  accomplished f o r  a pe r iod  no t  t o  exceed f i v e  y e a r s .  Awards 
w i l l  be  made t o  t h e  a p p l i c a n t s  who have s u c c e s s f u l l y  competed wi th  a l l  t h o s e  
r e q u e s t i n g  funds  from t h e  NINCDS. 

c 
The phrase  "NINCDS Program Announcement 'AIDS Dementia and o t h e r  AIDS-Associated 
Neurologica l  D i so rde r s ' "  should  be typed  on l i n e  2 o f  t h e  face page o f  t h e  
a p p l i c a t i o n .  

Mail  t h e  o r i g i n a l  a p p l i c a t i o n  and s i x  e x a c t  c o p i e s  t o :  

D iv i s ion  o f  Research Grants  
Na t iona l  I n s t i t u t e s  o f  Heal th  
Room 240,  Westwood Bu i ld ing
Bethesda, Maryland 20892 

INQUIRIES AND CORRESPONDENCE 

App l i can t s  needing f u r t h e r  in format ion ,  i nc lud ing  t h e  format  f o r  program p r o j e c t
a p p l i c a t i o n s ,  may c o n t a c t  : 

D r .  A .  P. Kerza-Kwiatecki 
Heal th  S c i e n t i s t  Adminis t ra tor  
Demyelinating, At rophic ,  and Dementing Di so rde r s  Program
Room 702,  Federa l  Bu i ld ing
Bethesda,  Maryland 20892 
Telephone: ( 3 0 1 )  496-1431 

T h i s  program i s  desc r ibed  i n  t h e  Cata log  of Federa l  Domestic Assistance number 
13 .854 .  Awards w i l l  be made under t h e  a u t h o r i t y  o f  t h e  Pub l i c  Heal th  S e r v i c e  A c t ,  
T i t l e  I V ,  S e c t i o n  301 ( P u b l i c  Law 78-410, as amended; 42 USC 2 4 1 )  and admin i s t e red  
under PHS g r a n t  p o l i c i e s  and Federa l  Regula t ions  42 CFR P a r t  52 and 45 CFR P a r t  7 4 .  
This  program is no t  s u b j e c t  t o  t h e  intergovernmental  review requi rements  o f  
Execut ive  Order 12372 o r  Heal th  Systems Agency review.  

e 

T h i s  in fo rma t ion  is  a v a i l a b l e  from t h e  s ta f f  c o n t a c t  l i s t e d  below. Program p r o j e c t
a p p l i c a t i o n s  a s s igned  t o  NINDCS w i l l  be  reviewed i n i t i a l l y  and judged f o r  s c i e n t i f i c  

r 
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DEVELOPMENT OF NEW METHODS TO COUPLE CYTOTOXIC AGENTS TO MONOCLONAL ANTIBODIES 

P.T.  34; K.W. 0760045, 0740015, 0415000, 0740025, 0760080 

VATIONAL CANCER INSTITUTE' -fhe B io log ica l  Response Modif ie rs  Program (BRMP), D iv i s ion  o f  Cancer Treatment IDCT)
'of  t h e  Nat iona l  Cancer I n s t i t u t e  ( N C I )  i n v i t e s  g r a n t  a p p l i c a t i o n s  from i n t e r e s t e d  
i n v e s t i g a t o r s  f o r  b a s i c  and a p p l i e d  s t u d i e s  concerned wi th  t h e  development o f  new 
methods t o  couple  c y t o t o x i c  agen t s  t o  monoclonal a n t i b o d i e s .  I n  making t h i s  program 
,announcement it i s  no t  t h e  i n t e n t  o f  t h e  N C I  t o  make o r  imply any d e l i m i t a t i o n  
: r e l a t ed  t o  b i o l o g i c a l  response  mod i f i e r s  r e sea rch ,  bu t  r a t h e r  t o  s t i m u l a t e  
i n v e s t i g a t o r - i n i t i a t e d  r e s e a r c h  i n  b i o l o g i c a l  response mod i f i e r s  r e l a t e d  t o  cancer 
the rapy .  

BACKGROUND 

'The p o s s i b i l i t y  o f  d e l i v e r i n g  optimum doses  o f  t h e r a p e u t i c  r e a g e n t s  t o  t a r g e t
t i s s u e s  i n  a s e l e c t i v e  way and developing r e a g e n t s  t h a t  are s e l e c t i v e l y  c y t o t o x i c
:For human tumor ce l l s  i n  v ivo  without  producing de t r imen ta l  effects on normal ce l l s  
is o f  cons ide rab le  i n t e r e s t .  Hybridoma-generated monoclonal a n t i b o d i e s  (MoAb)
t l i r s c t e d  a g a i n s t  s p e c i f i c  a n t i g e n s  expressed  on human tumor ce l l s  have cons ide rab le  
p o t e n t i a l  f o r  s e l e c t i v e  t a r g e t  t i s s u e  d e s t r u c t i o n  when t h e y  are coupled t o  c y t o t o x i c  
agen t s  s i n c e  t h e y  r e a c t  with a l i m i t e d  number o f  c e l l  t y p e s  and can be ob ta ined  a t  
h igh  t i t e rs .  There are r e p o r t s  i n  t h e  l i t e r a t u r e  t h a t  i n d i c a t e  MoAb-toxin,
- - rad io iso tope  and -drug con juga te s  can be formed t h a t  r e t a i n  a n t i g e n i c  s p e c i f i c i t y
and c y t o t o x i c  r e a c t i v i t y .  The p o s s i b i l i t y  e x i s t s  f o r  developing con juga te s  wi th  
h igh  s p e c i f i c i t y  and a f f i n i t y  f o r  t a r g e t  tumor an t igen  which and may produce
tumor ic ida l  effects  i n  excess  o f  t h a t  induced by e i t h e r  an t ibody o r  c y t o t o x i c  agent
a lone .  A t  p r e s e n t  t h e r e  are over  300 d i f f e r e n t  murine monoclonal a n t i b o d i e s  made 
a g a i n s t  human tumor-assoc ia ted  a n t i g e n s .  The BRMP e s t i m a t e s  t h e r e  are more t h a n  30 
t :hat  are c l i n i c a l l y  r e l e v a n t  and could a t  t h i s  time be t aken  i n t o  c l i n i c a l  t r i a l s  
"'unarmed" o r  as immunoconjugates with r a d i o i s o t o p e s .  The area o f  chemical coup l ing
o f  drugs  and t o x i n s  t o  monoclonal a n t i b o d i e s  h a s  no t  been as qu ick  t o  develop i n  
c o n t r a s t  t o  c o n s i d e r a b l e  r e s e a r c h  a c t i v i t y  which is  c u r r e n t l y  underway i n  t h e  area 
o f  monoclonal an t ibody r a d i o i s o t o p e  conjugat ion .  A t  p r e s e n t ,  p rocedures  t o  couple  a 
l i m i t e d  number of  drugs  and t o x i n s  e x i s t s  i n  only  a handfu l  of r e s e a r c h  l a b s .  The 
technology is flawed by procedures  t h a t  have no t  been s t anda rd ized  and l a c k  

? p r o d u c i b i l i t y  and p o t e n t i a l  f o r  c l i n i c a l  s c a l e  product ion .  There is a d e f i n i t e  
ed t o  s t i m u l a t e  new r e s e a r c h  t h a t  w i l l  p rovide  t h e  necessary  con juga t ion

%chnology f o r  t h e r a p e u t i c a l l y  r e l e v a n t  drugs  and t o x i n s .  

OBJECTIVES AND SCOPE 

Th i s  program announcement is  in tended  t o  f o s t e r  r e sea rch  t h a t  w i l l  develop
s t anda rd ized  e f f i c i e n t  procedures  t o  couple  drugs  o r  t o x i n s  t o  monoclonal a n t i b o d i e s  
d i r e c t e d  a g a i n s t  tumor a s s o c i a t e d  a n t i g e n s .  Procedures  should provide  t h e  b e s t  
r a t i o  of  an t ibody t o  c y t o t o x i c  agent  t h a t  p re se rves  both  an t ibody s p e c i f i c i t y  and 
agent  t o x i c i t y .  Assays performed on p o t e n t i a l l y  u s e f u l  con juga te s  should inc lude  
s t a b i l i t y ,  an t ibody s p e c i f i c i t y ,  immunoreactivity and c y t o t o x i c i t y .  Innova t ive  
approaches us ing  recombinant DNA technology to couple  t h e  t o x i c  agent t o  t h e  
an t ibody would a l s o  be a p p r o p r i a t e .  I n  o r d e r  t o  be respons ive  t o  t h i s  announcement, 
t h e  a p p l i c a n t  should demonstrate  t h a t  t h e  s t u d i e s  are designed t o  develop
t h e r a p e u t i c a l l y  u s e f u l  con juga te s .  A t  t h e  l e a s t ,  some experiments  u s ing  a 
t h e r a p e u t i c  end-point should be proposed. 

STAFF CONTACT 

For f u r t h e r  in format ion ,  i n v e s t i g a t o r s  are encouraged t o  c o n t a c t :  


D r .  Carl  M .  Pinsky, Chief 

B i o l o g i c a l  Resources Branch 

B i o l o g i c a l  Response Modif ie rs  Program

Div i s ion  of  Cancer Treatment 

Nat iona l  Cancer I n s t i t u t e  

Frede r i ck  Cancer Research F a c i l i t y 

Bui ld ing  426 - Room 1 

Frede r i ck ,  MD 21701-1013 

Tselephone: (301) 698-1098 


MlETHOD OF APPLYING 
'-n - p r o f i t  o r g a n i z a t i o n s  and i n s t i t u t i o n s ,  governments and t h e i r  agenc ie s ,  f o r  
,#fit o r g a n i z a t i o n s ,  and i n d i v i d u a l s  a r e  e l i g i b l e  t o  apply .  App l i ca t ions  should be 
submi t ted  on form PHS 398, which i s  a v a i l a b l e  i n  t h e  g r a n t s  and c o n t r a c t s  busirtcss  
o f f i c e  a t  most academic and r e sea rch  i n s t i t u t i o n s  o r  from t h e  Office o f  Grants  
I n q u i r i e s ,  D iv i s ion  o f  Research Grants  ( D R G ) ,  N I H .  I n  space t 2  on t h e  f irst  page o f  
t h i s  form, i n d i c a t e  t h e  t i t l e  of t h e  Program Announcement. 
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The o r i g i n a l  and s i x  c o p i e s  of  t h e  a p p l i c a t i o n  should be s e n t  o r  d e l i v e r e d  t o :  

App l i ca t ion  Rece ip t  Office 
Div i s ion  o f  Research Grants  
Na t iona l  I n s t i t u t e s  o f  Heal th  
Westwood Bui ld ing ,  Room 240*’ Bethesda, MD 20892 

I n  o r d e r  t o  a ler t  t h e  DCT t o  t h e  submission o f  a p p l i c a t i o n s  wi th  primary t h r u s t  
d i r e c t e d  t o  b i o l o g i c a l  response  mod i f i e r s  r e sea rch ,  a p p l i c a n t s  are encouraged t o  
send a b r i e f  l e t te r  o f  i n t e n t  t o  D r .  Pinsky.  

App l i ca t ions  i n  response  t o  t h i s  announcement w i l l  be  reviewed i n  accordance wi th  
t h e  u s u a l  Nat iona l  I n s t i t u t e s  of  Heal th  ( N I H )  pee r  review procedures .  They w i l l  
first be reviewed f o r  s c i e n t i f i c  and t e c h n i c a l  m e r i t  by a review group composed
most ly  of  non-Federal s c i e n t i f i c  c o n s u l t a n t s .  Following t h i s  i n i t i a l  review, t h e  
a p p l i c a t i o n s  w i l l  be eva lua ted  f o r  program re l evance  by an a p p r o p r i a t e  Nat iona l  
Advisory Council/Board. The review c r i t e r i a  cus tomar i ly  employed by t h e  N I H  f o r  
r e g u l a r  r e s e a r c h  g r a n t  a p p l i c a t i o n s  w i l l  p r e v a i l .  A l l  PHS and N I H  g r a n t  p o l i c i e s
governing r e g u l a r  r e s e a r c h  p r o j e c t  g r a n t s  apply t o  a p p l i c a t i o n s  r ece ived  i n  response
t o  t h i s  program announcement. 

DEADLINE 

App l i ca t ions  w i l l  be  accepted  i n  accordance wi th  t h e  usua l  N I H  r e c e i p t  d a t e s  f o r  new 
a p p l i c a t i o n s .  Deadl ine d a t e s  a r e :  October 1, February 1, June 1. 

T h i s  program is desc r ibed  i n  t h e  Catalog of Federa l  Domestic Ass i s t ance  No. 13.395,
Cancer Treatment Research.  Awards w i l l  be made under t h e  a u t h o r i t y  o f  t h e  Pub l i c  
Heal th  S e r v i c e  A c t ,  T i t l e  111, Sec t ion  301 (Pub l i c  Law 78-410, as amended; 42 USC 
241) and admin i s t e red  under PHS g r a n t  p o l i c i e s  and Federa l  Regula t ions  42 CFR P a r t  
52 and 45 CFR P a r t  74. Th i s  program is n o t  s u b j e c t  t o  t h e  in te rgovernmenta l  review 
requi rements  o f  Execut ive Order 12372 o r  Heal th  Systems Agency review.  

NEUROENDOCRINE EFFECTS ON THE IMMUNE SYSTEM FOR CANCER THERAPY 

P.T. 34; K.W. 0710085, 0705040, 0740015, 0415000, 0760075 

i w l  NATIONAL CANCER INSTITUTE c 
The B i o l o g i c a l  Response Modif ie rs  Program (BRMP), Div is ion  of Cancer Treatment (DCT)
o f  t h e  Nat iona l  Cancer I n s t i t u t e  ( N C I )  i n v i t e s  g r a n t  a p p l i c a t i o n s  from i n t e r e s t e d  
i n v e s t i g a t o r s  f o r  b a s i c  and app l i ed  s t u d i e s  concerned wi th  a p p l i c a t i o n  of  
neuroendocrine effects  on t h e  immune system f o r  cancer  t he rapy .  I n  making t h i s  
program announcement it is  no t  t h e  i n t e n t  o f  t h e  N C I  t o  make o r  imply any
d e l i m i t a t i o n  r e l a t e d  t o  b i o l o g i c a l  response  mod i f i e r s  r e sea rch ,  bu t  r a t h e r  t o  
s t i m u l a t e  i n v e s t i g a t o r - i n i t i a t e d  r e s e a r c h  i n  b i o l o g i c a l  response mod i f i e r s  r e l a t e d  
t o  cancer  t he rapy .  Although no t  p a r t i c i p a t i n g  d i r e c t l y  i n  t h i s  announcement, t h e  
Nat iona l  I n s t i t u t e  o f  Neurological  and Communicative Disorders  and S t roke  (NINCDS)
also accepts research g r a n t s  i n  t h e  area of neuroimmunomodulation. 

BACKGROUND 

There is  an  i n c r e a s i n g  body o f  in format ion  i n d i c a t i n g  b i d i r e c t i o n a l  communication 
between t h e  immune and nervous systems.  Neuropept ides  have r e c e n t l y  been shown t o  
be important  media tors  i n  r e g u l a t i n g  t h e  f u n c t i o n  of  d i v e r s e  immunocompetent ce l l s .  
Exposure of  an animal t o  opioid- inducing stress over  a pe r iod  of  days can reduce  t h e  
number of  NK ce l l s  i n  t h e  animal and reduce s u r v i v a l  fo l lowing  i n j e c t i o n  o f  a 
t r a n s p l a n t a b l e  tumor. I n j e c t i o n  o f  s t r e s s e d  an imals  with o p i a t e  a n t a g o n i s t s  
r e v e r s e s  t h e  immune d e f e c t s  and pro longs  s u r v i v a l .  D i f f e r e n t  neuropept ides  are 
capable  o f  a c t i v a t i n g  and i n h i b i t i n g  mast c e l l  and basophi l  f u n c t i o n s  i n  immediate 
h y p e r s e n s i t i v i t y .  B- and T-ce l l  lymphocytes have s p e c i f i c  r e c e p t o r s  f o r  
neuropept ides  which can effect  t h e i r  p r o l i f e r a t i o n  and s y n t h e t i c  f u n c t i o n s  i n  a 
p o s i t i v e  o r  nega t ive  manner and may i n f l u e n c e  t h e i r  t i s s u e  d i s t r i b u t i o n .  On t h e  
o t h e r  s i d e ,  molecules  produced by immunocompetent c e l l s  may produce s p e c i f i c  e f f e c t s  
on t h e  nervous system. Polypept ides  o f  thymic o r i g i n  profoundly modify some 
neurophys io logic  f u n c t i o n s  and may induce abnormal neuro logic  a c t i v i t i e s .  It has  
a l s o  been shown t h a t  lymphocytes, macrophages and basoph i l s  produce f a c t o r s  which 
are a n t i g e n i c a l l y  similar t o  neuropept ides  and neuroendocrine hormones. 
Furthermore,  r e c e n t  s t u d i e s  have demonstrated t h e  presence o f  r e c e p t o r s  f o r  v a r i o u s  
lymphokines on t h e  cel ls  o f  t h e  c e n t r a l  nervous system. I n  a d d i t i o n ,  lymphocytes
and neurons s h a r e  s e v e r a l  important  a n t i g e n i c  s t r u c t u r e s ,  S t u d i e s  conducted a t  N I H  

~l	have shown t h a t  pr imate  b r a i n  expres ses  a T4-l ike ep i tope ,  which could account f o r  e
t h e  dua l  i n f e c t i v i t y  of  HTLV-I11  f o r  T - c e l l s  and t h e  CNS. Neuropeptides have been 
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shown t o  have d i r e c t  e f f e c t s  on growth o f  tumor c e l l s ;  Bombesin, f o r  example, h a s  
been shown t o  be a growth f a c t o r  f o r  small c e l l  lung  cancer  c e l l s  and a l s o  a 
chemotac t ic  f a c t o r .  

OBJECTIVES AND SCOPE 

There is  a need t o  assess t h e  e f f e c t s  o f  media tors  t h a t  act between t h e  immune and 
nervous system, t h e  ce l l s  they  act upon, t h e i r  r e c e p t o r s ,  and t a r g e t  cel l  effects t o  
determine p o s s i b l e  a p p l i c a t i o n  f o r  enhancement o f  t h e  immune response  f o r  cancer  
t h e r a p y .  S t u d i e s  d i r e c t e d  toward a t h e r a p e u t i c  endpoin t  may involve ,  bu t  n o t  be 
l i m i t e d  t o ,  i d e n t i f i c a t i o n  o f  respons iveness  o f  immune ce l l s  t o  neuroendocrine 
media tors  i n  v i t r o  and i n  v ivo ,  a d m i n i s t r a t i o n  o f  media tors  t o  animals  bea r ing  
spontaneous,  t r a n s p l a n t a b l e ,  and autochthonous tumors f o r  t h e r a p e u t i c  e v a l u a t i o n ,  
and d i r e c t  i n t e r v e n t  i on  t o  i n h i b i t  tumor growth promoting a c t i v i t i e s  o f  
neuroendocrine media tors  by a d m i n i s t r a t i o n  o f  a n t i b o d i e s  d i r e c t e d  a g a i n s t
neuroendocrine p e p t i d e s  o r  c e l l  r e c e p t o r s .  

STAFF CONTACT 


For f u r t h e r  in format ion ,  i n v e s t i g a t o r s  


D r .  C a r l  M .  Pinsky, Chief 

B i o l o g i c a l  Resources Branch 

B i o l o g i c a l  Response Modif ie rs  Program

Div i s ion  of  Cancer Treatment 

Nat iona l  Cancer I n s t i t u t e  

Frede r i ck  Research F a c i l i t y 

Bui ld ing  426 - Room 1 

Frede r i ck ,  MD 21701-1013 

Telephone: (301) 698-1098 


METHOD OF APPLYING 

are encouraged t o  c o n t a c t :  

Non-profi t  o r g a n i z a t i o n s  and i n s t i t u t i o n s ,  governments and t h e i r  agencies ,  f o r  
p r o f i t  o r g a n i z a t i o n s ,  and i n d i v i d u a l s  a r e  e l i g i b l e  t o  app ly .  App l i ca t ions  should be 
submi t ted  on form PHS 398, which is  a v a i l a b l e  i n  t h e  g r a n t s  and c o n t r a c t s  b u s i n e s s  
o f f i c e  a t  most academic and r e sea rch  i n s t i t u t i o n s  o r  from t h e  Office o f  Grants  
I n q u i r i e s ,  D iv i s ion  o f  Research Grants  ( D R G ) ,  N I H .  I n  space  2 on t h e  first page o f  
t h i s  form, i n d i c a t e  t h e  t i t l e  of  t h e  Program Announcement. 

The o r i g i n a l  and s i x  cop ie s  of  t h e  a p p l i c a t i o n  should be s e n t  o r  d e l i v e r e d  t o :  

App l i ca t ion  Rece ip t  Of f i ce  
Div i s ion  o f  Research Grants  
Nat iona l  I n s t i t u t e s  of  Heal th  
Westwood Bu i ld ing ,  Room 240 
Bethesda, MD 20892 

I n  o r d e r  t o  a l e r t  t h e  DCT t o  t h e  submission of a p p l i c a t i o n s  wi th  pr imary t h r u s t  
d i r e c t e d  t o  b i o l o g i c a l  response mod i f i e r s  r e sea rch ,  a p p l i c a n t s  are encouraged t o  
send a b r i e f  l e t t e r  o f  i n t e n t  t o  D r .  Pinsky. 

App l i ca t ions  i n  response  t o  t h i s  announcement w i l l  be eva lua ted  by t h e  Div i s ion  of 
Research Grants  w i th  r ega rd  t o  s u i t a b i l i t y  t o  t h e  N C I .  Those which may be judged 
more s u i t a b l e  t o  o t h e r  components of  t h e  Nat iona l  I n s t i t u t e s  of Heal th  ( N I H )  w i l l  b e  
so ass igned .  A l l  a p p l i c a t i o n s  w i l l  be reviewed i n  accordance wi th  t h e  u s u a l  N I H  
pee r  review procedures ,  i nc lud ing  an i n i t i a l  review f o r  s c i e n t i f i c  and t e c h n i c a l  
mer i t  by a review group composed most ly  o f  non-Federal  s c i e n t i f i c  c o n s u l t a n t s .  
Following t h e  i n i t i a l  review, t h e  a p p l i c a t i o n s  w i l l  be  eva lua ted  f o r  program
re levance  by t h e  a p p r o p r i a t e  Nat iona l  Advisory Counci l  o r  Board. The review 
c r i t e r i a  cus tomar i ly  employed by t h e  N I H  f o r  r e g u l a r  r e s e a r c h  g r a n t  a p p l i c a t i o n s
w i l l  p r e v a i l .  A l l  PHS and N I H  g r a n t  p o l i c i e s  governing r e g u l a r  r e s e a r c h  p r o j e c t  
g r a n t s  apply t o  a p p l i c a t i o n s  r ece ived  i n  response  t o  t h i s  program announcement. 

DEADLINE 

App l i ca t ions  w i l l  be  accepted  i n  accordance wi th  t h e  usua l  N I H  r e c e i p t  d a t e s  f o r  new 
a p p l i c a t i o n s .  Deadl ine d a t e s  are: October 1, February 1 ,  June 1 .  

Th i s  program is  desc r ibed  i n  t h e  Catalog of  Federa l  Domestic Ass i s t ance  No. 13.395, 
Cancer Treatment Research. Awards w i l l  be made under t h e  a u t h o r i t y  o f  t h e  Pub l i c  
Heal th  S e r v i c e  A c t ,  T i t l e  111, S e c t i o n  301 (Pub l i c  Law 78-410, as amended; 42 USC 
241) and adminis te red  under PHS g r a n t  p o l i c i e s  and Fede ra l  Regula t ions  42 CFR P a r t  
52 and 45 CRF P a r t  74. This  program i s  n o t  s u b j e c t  t o  t h e  in te rgovernmenta l  review 
requi rements  of Execut ive Order 12372 o r  Heal th  Systems Agency review.  
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THE ROLE OF CAMPYLOBACTER PYLORIDIS I N  GASTRODUODENAL DISEASE 
yur 

P.T. 3 4 ;  K.W. 0715125, 0715085, 0745020, 1002027, 0785055, 0785165, 0755030 

NATIONAL INSTITUTE OF ALLERGY AND INFECTIOUS DISEASES 

NATIONAL INSTITUTE OF DIABETES AND DIGESTIVE AND KIDNEY DISEASES 


A l i n e  w a s  omi t ted  from t h e  above program announcement i n  t h e  June 6 i s s u e  o f  t h e  

Guide (Vol. 15, No. 7 ) .  The second paragraph under "Background" should read  as 

fo l lows  I 


The exac t  r o l e  o f  C.P. i n  t h e s e  d i s e a s e s  of  t h e  stomach r e a u i r e s  c l a r i f i c a t i o n .  The 

N I A I D / N I D D K  b e l i e v e  t h a t  l ong i tud ina l  s t u d i e s  of  p a t i e n t s  with and without t h e s e  

symptomatic GASTRODUODENAL DISORDERS IS  NECESSARY AND DESIRABLE TO CONFIRM OR REJECT 

AN ETIOLOGIC ROLE FOR C.P .  and t o  desc r ibe  t h e  n a t u r a l  h i s t o r v  of  t h i s  newlv 

recognized i n f e c t i o n  o f  t h e  stomach which may a f f e c t  mi l l i ons -o f  Americans.-

Research i n t o  Campylobacter p y l o r i d i s  and associated d i seases  o f f e r s  a means of 

improving t h e  d i agnos i s  and t rea tment  o f  t h i s  p u t a t i v e  gastroduodenal i n f e c t i o n .  To 

pursue t h e s e  s t u d i e s  i n  depth t h e  N I A I D I N I D D K  favor  c o l l a b o r a t i v e  research  among

mul t ip l e  d i s c i p l i n e s :  microbiology, epidemiology, gas t roentero logy ,  and pathology. 

I n s t i t u t i o n s  wi th  demonstrated e x p e r t i s e  i n  both c l i n i c a l  and b a s i c  s c i ences ,  wi th  

s t r o n g  ongoing r e sea rch  programs and resources ,  and with t h e  a b i l i t y  t o  mount a 

m u l t i d i s c i p l i n a r y  and c o l l a b o r a t i v e  e f f o r t  w i l l  be considered most favorably  f o r  

r e sea rch  support  under t h e  provis ions  o f  t h i s  program. 


i-
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