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A NOVEL I N  VIVO HUMAN CYTOTOXIC T CELL. John L. 
S u l l i v a n ,  Blake E. Tomkinson. U .  Mass. Med. School,  a872 Dept. of P e d i a t r i c s .  Worcester,  MA. 

Non-MHC r e s t r i c t e d  c y t o t o x i c  lymphocytes appear  g 
v ivo  dur ing a c u t e  EBV induced i n f e c t i o u s  
moncnucleosis (IM). Complement dep l e t i on  w i th  T - c e l l  

(OKT3) and NK-cell (Leu l lb  and NKH-la) monoclonal a n t i b o d i e s  
demonstrated t h i s  non-MHC r e s t r i c t e d  a c t i v i t y  t o  be mediated 
p r imar i l y  by cy to tox i c  T-lymphocytes (CTL). Deple t ion of NK- 
c e l i s ,  w i th  a  76% (Leu l lb )  and 54% (NKH-la) r educ t ion  i n  t h e  
l y s i s  of K562, r e s u l t e d  i n  a  s l i g h t  (<30% f o r  Leu l lb  and NKH-la) 
r educ t ion  i n  t h e  n o n r e s t r i c t e d  l y s i s  of two a l l ogene i c  EBV 
i n f e c t e d  1.ynphoblastoid c e l l  l i n e s  (LCL). Depletion of T - c e l l s  
by OKT3 and complement abo l i shed  (96% reduc t ion )  t he  nonspec i f i c  
l v s i s  of t h e s e  two LCL. Complement dep l e t i on  wi th  a n t i b o d i e s  t o  
CD8 (OKTB) and IILA-DR decreased t h e  nonspec i f i c  response  by 89% 
and 622, r e spec t ive ly .  Monoclonal ant ibodv i n h i b i t i o n  s t u d i e s  
w i th  a n t i b o d i e s  t o  CD3 (OKT3), CDB (OKT8) demonstrated t h i s  
nonspec i f i c  response  t o  be mediated through t h e  CD3lT-cell 
r ecep to r  and t o  u se  t h e  CD8 an t igen  a s  an accessory  molecule; 
OKT3 and OKT8 monoclonal a n t i b o d i e s  i n h i b i t e d  t h e  nonspec i f i c  
l y s i s  of t h r e e  LCL bv an average  of 79% and 74%. r e s p e c t i v e l y .  
The s p e c i f i c i t y  of t h i s  i n h i b i t i o n  was demonstrated by t h e  l ack  
( < l o % )  of i n h i b i t i o n  by t h e  anti-CDS pan T - c e l l  monoclonal 
ant ibody OKT1. These r e s u l t s  c l e a r l y  demonst ra te  t h a t  I M  non-MHC 
r e s t r i c t e d  CTLs a r e  of T - c e l l  o r i g i n .  The lack of NKH-la expres-  
s i o n  and s e n s i t i v i t y  of c y t o l y t i c  a c t i v i t v  t o  anti-CD8 a n t i b o d i e s  
d i s t i n g u i s h e s  a c u t e  IM CTLs from p rev ious ly  desc r ibed  non-MHC 
r e s t r i c t e d  human cy to tox i c  1.ymphocytes. (Lan ie r  e t  a l ,  Jmmuno. 
Today vo l  7 ) .  

MHC-RESTRICTED, ANTIGEN SPECIFIC, GRANULE EXOCYTOSIS 
FROM HELPER T CELLS: ANOTHER INDICATOR OF RECEPTOR 
MEDIATED T CELL ACTIVATION Michael T a p l i t s ,  Pierre a 8 7 3  Henkart,  Richard Hodes Immunology Branch, Nat ional  
Cancer I n s t i t u t e ,  N I H ,  Rethesda, MD. (SD, David Nelson) 

Recent ly ,  i t  has  been observed that 'some T c e l l s  
con t a in  t ryps in - l i ke  s e r i n e  e s t e r a s e s .  Helper T c e l l  c lones  
der ived i n  our l abo ra to ry  con ta in  h igh  l e v e l s  of t he se  enzymes 
(BLT e s t e r a s e ) ,  which a r e  a s soc i a t ed  w i th  cytoplasmic  granules .  
Using supe rna t an t  r e l e a s e  of t h e s e  enzymes a s  a  marker, we 
examined g ranu le  exocy tos i s  a s  a  consequence of T c e l l  a c t i v a t i o n  
v i a  t h e  T c e l l  r ecep to r .  Clones ~ - ~ ( A ~ , K L H ) ,  10-2(Ab,UIl), and 
A ~ ~ ( A ~ , K L H )  a l l  r e l ea sed  enzymatic a c t i v i t y  over  hackground 
( c o n s t i t u t i v e  r e l e a s e )  when cu l tu r ed  w i th  an t igen  p lu s  syngeneic 
an t igen  p re sen t ing  c e l l s  (APC)(37%, 50%, 27% of t o t a l  a c t i v i t y ,  
r e spec t ive ly ) .  APC a lone  conta ined n e g l i g i b l e  enzyme a c t i v i t y .  
Incubat ion of c lones  wi th  syngeneic  APC o r  wi th  an t igen  p ld s  non- 
syngeneic  APC pave only  background r e l ea se .  Other s t i m u l i  which 
induced nLrong granule  exocy tos i s  were conconaval in  A and an 
ant ibody a g a i n s t  the  mouse T3 complex. Using an t igen  pulsed A?C, 
exocy tos i s  was de t ec t ed  a s  e a r l y  a s  one hour a f t e r  t he  I n i t i a t i o n  
of T c e l l  s t imu la t i on .  Tn c o n t r a s t ,  when a c t i v a t i o n  was induced 
by incubat ion of cloned T c e l l s  wi th  i n t e r l e u k i n  2 ( I L - 2 ) ,  no 
s e c r e t i o n  above background was observed d e s p i t e  t he  f a c t  t h a t  
s u b s t a n t i a l  DNA syn thes i s  occurred.  Thus, i t  appears  LhaL granule  
exocy tos i s  may be another  means of analyzing T c e l l  a c t i v a t i o n  
pathways i n i t i a t e d  by T c e l l  receptor- l igand i n t e r a c t i o n s .  
Furthermore, t h e s e  a c t i v a t i o n  sequences may be d i s t i nqu i shed  f  ran 
t hose  occurr ing a f t e r  IL-2 i n t e r a c t i o n  wi th  i t s  r ecep to r ,  s i n c e  
t h e  l a t t e r  event  does not  induce g ranu le  exocytos is .  

CYCLIC AMP INHIBITS NEUTROPHIL ADHERENCE BY BLOCKING 
SURFACE EXPRESSION OF THE CELL ADHESION MOLECULE, CR3. a874 M. Tos i  and M .  Be rge r ,  Case Western Rese rveUnive r s i t y ,  
Department of P e d i a t r i c s ,  Cleveland,  Ohio. 

E l eva t ion  of c y c l i c  ( c )  AMP l e v e l s  i n  n e u t r o p h i l s  
(PMN) has  been shown t o  i n h i b i t  c e l l  adherence ,  but 

t h e  mechanism of t h i s  i n h i b i t i o n  has  n o t  been e s t ab l i shed .  Since  
CR3 (Mac-1, Mo-1) is  known t o  be e s s e n t i a l  f o r  normal PMN 
adherence ,  and i t s  express ion is r a p i d l y  upregula ted  when PMNare 
a c t i v a t e d ,  we t e s t e d  t h e  hypothes is  t h a t  cAMP might a c t  by 
blocking CR3 express ion.  P e r i p h e r a l  blood PMNs were i n c u b a t e d a t  
37O wi th  t h e  phosphodies terase  i n h i b i t o r ,  i s o b u t y l  methylxanthine 
(IBMX; ~ x ~ o - ~ M ) ,  followed by d i b u t y r y l  (db-) o r  8-bromo (8Br-) 
cAMP (10-31.1). C e l l s  were then s t imu la t ed  w i th  n-formyl- 
methionyl-leucyl-phenylalanine (EMLP; ~ o - ~ M )  o r  zymosan-activated 
serum (ZAS; 1:100).  Upregula t ion of s u r f a c e  CR3 was q u a n t i t a t e d  
u s ing  monoclonal a n t i b o d i e s  and f low cytometry ,  and adherencewas  
measured a s  % PMNs r e t a i n e d  by nylon wool. IBMX and dbcAMP 
t o g e t h e r ,  but no t  i n d i v i d u a l l y ,  i n h i b i t e d  t h e  i n c r e a s e  i n  CR3 
express ion ( s t i m . / r e s t i n g  r a t i o )  induced by fMLP from 3.98k0.32 
t o  2.15f0.2 (p  C0.01) and by ZAS from 2.56f0.09 t o  1.94f0.07 
(p ~ 0 . 0 1 ) .  IBMX + dbcAMP, but  n e i t h e r  a lone ,  s i m i l a r l y  i n h i b i t e d  
PMN adherence induced by fMLP from 33.8f2.1% t o  8.2+1.9% 
( p  <0.001) ,  and by ZAS from 25.3f2.5% t o  15.6+0.7% (p  <0.01) .  
8BrcAMP gave r e s u l t s  s i m i l a r  t o  dbcAMP. I sobu tano l ,  i s o b u t y r i c  
a c i d ,  and d i l u e n t  c o n t r o l s  had no e f f e c t .  Resu l t s  f o r  CRl 
express ion p a r a l l e l e d  t hose  f o r  CR3. These s t u d i e s  suggest  t h a t  
e l e v a t i n g  cAMP i n h i b i t s  up regu la t i on  oE s u r f a c e  CRl and CR3 i n  
PMNs, The dec rea se  i n  s u r f a c e  CR3 may be r e spons ib l e  f o r  t h e  
diminished PMN adherence caused by CAMP. 

TRANSFORMING GROWTH FACTOR, TYPE 6 (TGF6) INHIBITS THE 
GROWTH AND DIFFERENTIATION OF NORMAL, BUT NOT TRANS- 
FORMED, 8 LYMPHOCYTES. L.B. Vogl er, S. J. Anderson and a 8 7 5  M.C. Kinney; Depts. o f  Pediat r ics ,  Microbiology, and 
Pathology, Vanderb i l t  U. School of Med., Nashville, TN 

TGFB, a 25 kD polypeptide, r e v e r s i b l y  transforms non-neoplastic 
murine f i b r o b l a s t s  i n t o  c e l l s  capable o f  anchorage-independent 
growth. I n  most o the r  c e l l  types TGFB i n h i b i t s  c e l l  growth. To 
assess the p o s s i b i l i t y  t h a t  l oss  of s u s c e p t i b i l i t y  t o  TGFB sup- 
pression may lead t o  augmented growth i n  some lymphoid malignan- 
cies, we examined i t s  e f fect  on p r o l i f e r a t i o n  (3H-thymidine up- 
take) and d i f f e r e n t i a t i o n  ( t o  plasma c e l l s )  o f  normal human ton- 
s i l l a r  B c e l l s  and EBV- and malignant-transformed B and pre-B c e l l  
l i n e s .  Ce l l s  were s t imulated by ant i -p  (15  pg/ml) o r  TPA ( 1  n g l  
ml) w i t h  and wi thout  B c e l l  growth fac to r  (BCGF 10% v/v) i n  pro- 
l i f e r a t i o n  assays and by pokeweed mitogen (PWM), EBV o r  an a l l o -  
geneic T c e l l  c lone (ATC) i n  d i f f e r e n t i a t i o n  assays. TGFB (0.1- 
30 ng/ml) i n h i b i t e d  normal B c e l l  p r o l i f e r a t i o n .  At  0.3 ng/ml i t  
suppressed DNA synthesis i n  c e l l s  s t imulated by BCGF 23%, by 
anti-u + BCGF 42%, by TPA + BCGF 45% and by TPA alone 36%. D i f -  
f e r e n t i a t i o n  was suppressed 60% i n  B c e l l s  s t imulated by EBV, 87% 
by PWM and 38% by ATC. I n  contrast ,  no e f f e c t s  on p r o l i f e r a t i o n  
o r  on surface o r  cytoplasmic immunoglobulin expression were 
observed i n  EBV-transformed normal B lymphoblastoid l i n e s  o r  i n  
pre-B o r  B leukemic c e l l  l i n e s  even a t  TGF6 concentrat ions o f  
30 ng/ml. 

We conclude t h a t  TGFp profoundly suppresses normal B lympho- 
cy te  p r o l i f e r a t i o n  and d i f f e r e n t i a t i o n ,  but  has l i t t l e  e f f e c t  on 
EBV-infected o r  malignant-transformed B o r  pre-B c e l l s .  

FAILURE OF ANTI-PNEUMOCOCCAL ANTIBODY FORMATION IN 
PATIENTS WITH COMPLETE IsA DEFICIENCY AND NORMAL IgG 
LEVELS. Richard 1 .  ~as<erman, (Spon. by Joseph B. 876 Warshaw) Un ive rs i t y  o f  Texas-Health Science Center 
a t  Dal las, Chi ldren 's  Medical Center, Department o f  
ped ia t r i cs ,  Dal las, Texas. 

I n  con t ras t  t o  comnon va r iab le  hypogamnaglobul inemia o r  IgA 
de f i c iency  associated w i t h  IgG subclass def ic iency,  se lec t i ve  
IgA def ic iency has not  prev ious ly  been associated w i t h  s p e c i f i c  
antibody non-responsiveness. 

Two pa t ien ts  w i t h  recurrent  sinopulmonary i n f e c t i o n  were 
subjected t o  an evaluat ion o f  humoral immunity. Serum concen- 
t r a t i o n s  o f  IgG, IgN and IgG subclasses 1, 2, 3 and 4 were 
normal foff age. IgA was 0. The pa t ien ts  were immunized w i t h  
Pneumovax and s p e c i f i c  a n t i  body reac t ing  w i t h  pneumococcal 
ant igen was measured. Antibody concentrat ions (ng/ml) were: 
Pa t ien t  Type 3 Type 7 Type 9 Type 14 

1 0 148 0 9 
3 n n 54 o 

n o r i a l  1149 3950 779 2779 
The i n a b i l i t y  o f  these IgA d e f i c i e n t  pa t ien ts  t o  form IgG 

anti-pneumococcal antibody may be due a regulatory  defect  asso- 
c ia ted  w i t h  the i n h i b i t i o n  o f  IgA production. This associated 
defect  may exp la in  the observation t h a t  on ly  some IgA d e f i c i e n t  
pa t ien ts  have recurrent  i n fec t ions .  

This f i n d i n g  suggests t h a t  s p e c i f i c  antibody responses o f  
a l l  oa t ien ts  w i t h  IqA de f i c iency  should be studied. Pat ients  
wi th ' ;  lacunar defect  i n  IgG synthesis may b e n e f i t  from gamna 
g l o b u l i n  replacement therapy. 

HUMAN ANTI -HAPTEN ANTIBODY DIVERSITY DERIVES FROM 
COMBINATORIAL MECHANISMS EMPLOYING FEW VH GENES AN0 a 8 7 7  SEVERAL JH GENES. Richard L. Wasserman (Spon by 
Joseph B. Warshaw). Un ive rs i t y  o f  Texas Heal th  
Science Center a t  Dal las, Chi ldren 's  Medical Center, 
Department o f  Pediat r ics ,  Dal las, Texas. 

Human B c e l l  hybridomas were produced by i n  v i  t r o  s t imu la t ion  
o f  normal human B c e l l s  w i t h  the p-azophenylarsonate (ARS) 
hapten coupled t o  keyhole l impet  hemocyanin fo l lowed by fus ion  
w i t h  the HAT sens i t i ve  human B c e l l  l i n e  LICR-LON-HMy2. ARS 
s p e c i f i c  hybridomas were cloned and analyzed f o r  VH and JH gene 
usage. 

Southern b l o t  analys is  o f  hybridoma DNA using a human JH 
probe demonstrated l i m i t e d  v a r i a b i l i t y  o f  r e s t r i c t i o n  fragment 
s i ze  suggesting t h a t  few germline VH genes are involved i n  the 
human anti-ARS response exh ib i ted  i n  these c e l l  l i nes .  
Sequential hyb r id i za t ion  analys is  o f  DNA from several hybridomas 
using JHlt2, JH3. JH4, JH1-5 and JH6 probes showed t h a t  
d i f f e r e n t  JH segments were used. Thus, JH v a r i a t i o n  appears t o  
be a major con t r ibu to r  t o  d i v e r s i t y  i n  the human anti-ARS 
response. 

These f i nd ings  are i n  d i r e c t  contrast  t o  the we l l  s tud ied 
murine anti-ARS response i n  which a s ing le  VH gene and a s ing le  
JH gene i s  responsible f o r  the m a j o r i t y  o f  the response and 
d i v e r s i t y  derives from junc t iona l ,  n-segment and somatic 
mutat ional  mechanisms. Mechanisms f o r  generating d i v e r s i t y  
appear t o  be used t o  d i f f e r e n t  extents  i n  the human versus 
the murine anti-ARS response. 


	MHC-RESTRICTED, ANTIGEN SPECIFIC, GRANULE EXOCYTOSIS FROM HELPER T CELLS: ANOTHER INDICATOR OF RECEPTOR MEDIATED T CELL ACTIVATION

