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The  antigen recognition structure of  T cells (T cell receptor) appears designed 
to recognize antigens in the context of  MHC gene products on the cell surface. 
Minor (non-MHC) transplantation antigens in allogeneic responses and virus- 
induced antigens on the surface o f  virus-infected cells are accordingly recognized 
in the context of  the MHC products. On the other hand, it is not clear whether 
or not MHC antigens themselves are subject to such restriction, and it remains 
possible that cells recognizing one MHC antigen in the context of  another  are 
included among responding T cell populations in allogeneic responses. A major 
portion of  class II (or I region gene products)-specific ailogeneic C T L  are Lyt- 
2+,L3T4 -, the phenotype thought  to be characteristic of  class I-recognizing T 
cells (1-3 and Shinohara, N., manuscript in preparation). Therefore ,  it is tempt- 
ing to speculate that such populations of  C T L  might include cells recognizing 
class II in the context o f  class I antigens. Although class II-specific C T L  have 
been reported n o t  to be restricted by class I antigens (4, 5), it seems possible that 
cells specific for one MHC gene product  in the context of  another  have been 
overlooked because of  the limitations in studying bulk lymphocyte populations. 
In this report,  cloned CTLs that recognize the combination of  an I-A k subregion 
gene product  and H-2K b antigen are described. 

Mater ia ls  a n d  M e t h o d s  

Mice. Adult mice of both sexes were used. All mouse strains and Fls used in the 
experiments were produced in our own animal colony. 

Antibodies. mAbs used in this study were 20-8-4 (anti-H-2K b) (6), 14-4-4 (anti-I-E k) (7), 
and 10-2-16 (anti-I-A k) (8). Ascites of mAbs were produced as previously described (6). 

Development of Cloned CTL. Cell cultures were carried out in DMEM supplemented 
with nonessential amino acids, sodium pyruvate, 2-ME, 10% FCS, and antibiotics. Before 
cloning, a bulk in vitro CTL line, QBR anti-MBR, was established by repeated weekly 
stimulations of B10.QBR splenic lymphocytes with irradiated B10.MBR lymphocytes in 
medium supplemented with 5% of 48-h culture supernatant of Con A-stimulated rat 
spleen cells (Con A sup). Cloned CTL were derived through limiting dilution of this bulk 
line at 10 cells/well in the presence of 10% rat Con A sup. The frequency of the wells 
with continuous cell growth was 21% (38 wells); 20 lines were established. All 20 lines 
showed killing activity and were typed as Lyt-2÷,L3T4 -. Cloned CTLs were maintained 
in the presence of 10% Con A sup with weekly simulation by irradiated B10.QBR spleen 
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TABLE I 

H-2 Complex of the Congeneic Mouse Strains Used In This 
Series of Experiments 

Strain Haplotype 

Origin of the H-2 complex 

K I - a  l-E D Q"" 
Tla * 

BI0.QBR bq4 b b b q q 
BI0.MBR bql  b [ k k q m 
BI0.AKM m k k k q m 

C57BL/10 (B10) b b b b b b 
BI0.A a k k k d a 
BI0 .A(3R)  i3 b b / k d a 
B10.A (4R) h4 k k / b b b 
B10.YBR i17 b b b / d a 

The  cloned CTL QM3, QM7, and QMI 1 were derived from BI0.QBR 
anti-B10.MBR bulk alloreactive line. The  genetic difference between 
the responder and the stimulator is confined to the I region. However, 
there is an additional genetic difference to the right of the D region 
(Qa-Tla) in this combination. 

* The  names of the farthest traceable baplotypes are used in this paper to 
indicate the origin of this large segment of the chromosome. This was 
done solely for the sake of clarity and simplicity. 

cells. The details of the cloned CTLs and the bulk CTL lines will be published elsewhere 
(Shinohara, N., and D, H. Sachs, manuscript in preparation). 

CTL Assay. Cell-mediated lympholysis (CML) was carried out as previously described 
(1). For blocking experiments, effector and target cells were plated in wells containing 10 
~1 of appropriately diluted antibody and CML assay was then performed in the usual 
fashion. Experiments were performed in triplicates unless otherwise specified. 

Target Blasts. LPS blasts were prepared by culturing spleen cells of the appropriate 
strains in the presence of 50 t~g/ml of Escherichia coli LPS for 2 d. Thy-1- LPS-blast was 
induced by stimulating the Thy-l-depleted BI0.MBR spleen cells with LPS. Ia- Con A 
blast was induced by stimulating Ia-depleted B10.MBR spleen cells, supplemented with 
irradiated syngeneic spleen cells, with 1 t~g/ml of Con A for 48 h. 

Results  
Cloned CTLs were obtained through limiting dilution of a bulk line of  

B10.QBR lymphocytes maintained in vitro by repeated stimulation with irradi- 
ated B10.MBR cells. Since the original bulk line showed activities specific for I- 
A k, I-E k, and Qa type antigens while negative on H-2 b targets (Shinohara, N., 
and D. H. Sachs, manuscript in preparation), killing activity of  the isolated lines 
was tested on LPS blasts of  the B10.MBR (total reactivity), B10.A(3R) (I-E-and 
Qa-specific killing), B10.A(4R) (I-A-specific killing), and B10.YBR (Qa-specific 
killing) (Table I). Among 20 isolated lines, 10 lines showed killing activity only 
on B10.MBR targets (Table II). They were tested on a panel of  strains to study 
their precise genetic specificities. Table III shows the reactivities of  QM3 and 
QM7, cloned CTLs exhibiting such specificity. As a control, a line with defined 
specificity for I-A ~ (QM 11) was used. Both QM3 and QM7 were typed as Lyt- 
2+,L3T4 -. As shown in Table III, QM3 and QM7 killed LPS blasts of  the 
B10.MBR but not any other targets, including those expressing I ~ gene products 
such as B10.A and B10.AKM. The lack of  reactivity of  these lines on the 
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TABLE II 
Genetic Specificity of QBR Anti-MBR CTL Clones 

Percent specific ~lCr release using target 
LPS blast: 

Cloned CTL Specificity 
MBR 3R 4R YBR B10 

(AEQ)* (EQ) (A) (Q) (-)  

QM1 32.4 27.9 -9.1 35.8 3.1 Q 
QM2 50.3 45.5 - 11.9 59.6 0.2 Q 
QM3 47.4 -2.6 -7.0 -3.5 -5.0 ? 
QM4 46.2 49.6 -13.0 36.0 -1.4 Q 
QM5 46.6 45,1 -6.3 -4.3 -2.3 E 
QM6 33.1 -8.7 -0.8 -1,3 -0.4 ? 
QM7 29.5 -8.6 -1.6 -3.9 -5.9 ? 
QM8 28.3 18.4 -15.9 40.7 -3.6 Q 
QM9 46.7 33.7 -16.5 46.6 0.8 Q 
QM10 75.0 95.1 -10.6 80.6 -8.5 Q 
QM11 69.8 -12.5 60.2 0.6 -5.4 A 
QM12 69.2 73.1 -2.4 60.7 -8.7 Q 
QM13 28.7 -12.5 -4.3 -1 .2  -0.3 ? 
QMI4 27.2 -16.8 1.8 -5.2 -1.7 ? 
QM15 22.6 0.2 -6.7 1.1 -2.0 ? 
QM 16 52.9 65.2 -3.2 54.6 -8.8 Q 
QM17 17.1 -13.6 -5.0 -4.6 -2.7 ? 
QM18 72.4 78.6 1.3 70.5 -10.8 Q 
QM 19 72,0 96.9 -8.7 71.7 -5.0 Q 
QM20 13.0 -0.8 0,0 2.8 -2.8 ? 

This table is a summary of screening experiments carried out on clones 
obtained from a single set of limiting dilution of QBR anti-MBR bulk 
line plated at 10 cells]well. Experiments were done in singlicates. The 
specificities of the clones were later confirmed in fully controlled exper- 
iments. Results are expressed as percent specific ~Cr release. Negative 
values indicate lower Cr release than spontaneous release in the experi- 
mental well. When spontaneous release is high, as in the case of LPS 
blasts (30-40%), coexistence of nonkilling viable cells in the well reduces 
background release from target. Although this effect is known as pro- 
tective effect, the exact mechanism underlying this phenomenon is not 
known. 

* Expected reactivity of QBR anti-MBR clones. A, I-Ak; E, I-Ek; Q, Qa- 
Tla region antigens. 

B 1 0 . A K M  t a r g e t  was p a r t i c u l a r l y  su rp r i s ing ,  s ince  this s t r a in  is t he  d o n o r  o f  t he  
r i g h t  s ide  o f  t he  r e c o m b i n a n t  H-2  c o m p l e x  o f  B 1 0 . M B R  (9), a n d  s h o u l d  t h e r e f o r e  
possess  all g ene t i c  d i f f e r e n c e s  t ha t  B 1 0 . Q B R  T cells can  r e c o g n i z e  on  B 10 ,MBR.  

W e  env i s ion  f o u r  poss ib le  e x p l a n a t i o n s  o f  these  resul ts :  (a)  t h e  ex i s t ence  o f  a 
c ryp t i c  m u t a t i o n  a m o n g  the  g e n e s  o f  t he  B I 0 . M B R  g e n e r a t e d  d u r i n g  the  
d e r i v a t i o n  o f  this  r e c o m b i n a n t  s t ra in ;  (b) an  i n t r a g e n i c  r e c o m b i n a t i o n  in t he  K 
or I-A s t r u c t u r a l  g e n e  o f  t he  H-2  bqt h a p l o t y p e  such  tha t  t he  p r o d u c t  p o l y p e p t i d e  
cha in  d i f f e r s  f r o m  e i t h e r  p a r e n t a l  cha in ;  (c) t he  poss ib i l i ty  t ha t  t he  o b s e r v e d  
r e su l t  was d u e  to  c o m p l e m e n t a t i o n  b e t w e e n  two p o l y m o r p h i c  s t r u c t u r a l  g e n e s  
o f  a t w o - p o t y p e p t i d e  cha in  p r o t e i n  as  has  b e e n  d o c u m e n t e d  fo r  t h e  I -E a n d  I -A  
m o l e c u l e s  ( I 0 ,  l l ) ;  a n d  (d) t he  poss ib i l i ty  t ha t  Q M 3  sees o n e  M H C  a n t i g e n  in 
t he  c o n t e x t  o f  a n o t h e r ,  o n e  o f  which  is l o c a t e d  to  t he  r i gh t  o f  t he  r e c o m b i n a t i o n  
p o i n t  in H-2 bq~ a n d  the  o t h e r  to  t he  left,  
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TABLE III  

Genetic Specificity of the Cloned CTLs QM3 and QM7 

E/T  
Target  LPS blast ratio 

Percent 5tCr release from target using 
cloned CTL: 

QM3 QM7 QM1 I* 

B10.MBR 4:1 59.3 ± 1.9 4g.0 ± 1.6 78.7 ± 1.7 
2:1 50.0 ± 2.3 37.7 ± 1.5 75,5 ± 3,7 

B10.AKM 4:1 - 9 . 7 ± 0 . 6  - 7 . 1 ±  1.2 6 5 . 9 ± 2 . 7  
2"1 - 6 . 4  ± 1.1 - 9 . 6  ± 0.6 76.0 ± 2.1 

B10 4:1 - 1 1 . 1 ± 2 . 1  - 0 . 5 ± 0 , 3  5 . 7 ± 1 . 3  
2:1 - 8 . 5 ± 1 . 4  - 5 . 6 ± 2 . 7  2 . 4 ± 0 . 9  

B10.A 4:1 - 7 . 6  ± 2.0 0.0 + 0.5 63.5 _ 2.5 
2:1 - 4 . 8 ± 0 . 8  - 2 . 4 ± 0 . 4  6 3 . 2 _  1.3 

BI0 .A(4R)  4:1 - 1 7 . 0 ± 2 . 3  - 6 . 9 ± 0 . 7  6 2 . 4 +  1.0 
2:1 - 1 3 . 7 ±  1.9 - 0 . 2 ± 3 . 4  6 6 . 1 ± 2 . 9  

(BI0 x B10.AKM) Ft 4:1 26.6 + 0.6 14.0 ___ 1.6 67.9 ± 2.9 
2:1 27.4 ± 1.0 14.8 ± 0.4 56.5 ± 5.5 

(BI0.A [4R] x BI0) F~ 4:1 36.2 ± 2.7 13.9 ± 3.3 59.4 ± 2.2 
2:1 31.5 + 1.7 15.7 _ 0.9 58.5 _ 1.7 

(BI0.A [5R] X B10) F~ 4:1 - 2 . 6  ± 0.8 2.2 + 1.1 1.2 _ 1.6 
2:1 - 1 . 4 +  1.7 - - 1 . 4 + 0 . 3  --0.9+__2.4 

The  cloned CTLs  were obtained from a BI0.QBR anti-Bl0.MBR bulk 
line. 

* QM 11 specific for I-A k was used as a positive control. 
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To assess these possibilities, killing activities of QM3 and QM7 were tested on 
targets of  various F~ animals. As seen in Table III, the LPS blasts of  (B10 × 
B10.AKM)FI and (B10.A[4R] X B10)FI were killed by QM3 and QM7, while 
none of the parental strains was affected. This result is not easily explained by 
the first two models envisioned above, and suggests rather that two comple- 
menting independent genetic components are responsible for the determinant. 
The difference between B10.MBR and B10.AKM localizes one of the contrib- 
uting genes to the left of the recombination point in H-2 bq~, and the other gene 
to the right of  this point. The successful reconstitution of the target antigen in 
(B10.A[4R] X B10)F1 localizes the latter gene within the I-A k subregion (Table 
Ill). It also makes involvement of  the I-E antigen less likely since this F~ animal 
should not express the I-E molecule on the cell surface. 

To  investigate further the third and fourth possibilities, we attempted to block 
the killing by QM3 and QM7 with mAbs specific for the candidate molecules. 
Table IV shows that the killing of  MBR targets by QM3 was inhibitable by an 
anti-H-2K b mAb, suggesting the involvement of  H-2K b molecules. This result 
argues against the third possibility, since only the heavy chain of the class ! 
molecule is encoded by the gene within the MHC, and the other chain should 
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TABLE IV 

Blocking of Killing by CTL Lines by mAbs to MHC Gene Products 

CTL line Specificity E /T  ratio 
Blocking antibody 

None Anti-K b Anti-I-A k Anti-I-E k 

QM3 ? 2:1 39.2 ± 3.5* 16.3 ± 0.3 31.4 ± 1.6 34.7 ± 7.2 
QM7 ? 5:1 39.4 ± 3.3 8.0 ± 1.6 31.4 ± 1.3 35.1 ± 3.7 
Q M l l  I-A k 2:1 6 5 . 7 ± 1 . 1  6 7 . 7 ± 6 . 6  1 2 . 8 ± 1 . 4  6 2 . 3 ± 5 . 4  

Ascites of the following mAbs were added to CML wells at a final dilution of  1:200:20-8-4 (anti- 
Kb), 10-2-16 (anti-I-Ak), and 14-4-4 (anti-I-Ek). This preparation of the anti-I-A antibody always 
showed a slight inhibitory effect on QM3 and QM7, whereas the effect on Q M l l  was always 
obvious. The  specificity of such slight inhibition was not clear, since inhibition at such a level was 
also seen even on killing of Ia- targets by class I-specific CTLs. 

* % specific 5~Cr release ± SE. 

TABLE V 

Failure of H-2K b Mutants To Complement QM3 Target Antigen 

Target  LPS blast E /T  ratio 
Cloned CTL 

QM3 QM11 Bm10-37* 

B10.MBR 4:1 45.5 ± 
2:1 34.2 ± 

B10 4:1 - 8 . 5 ±  
2:1 - 1 1 . 5 ±  

C3H 4:1 - 5 . 7 ±  
2:1 - 5 . 8 ±  

( C 3 H ×  B6) Fl 4:1 3 1 . 0 ±  
2:1 2 5 . 4 ±  

( C 3 H × B 6 . C H - 2  bm~) FI 4:1 - 7 . 3 ±  
2:1 - 8 . 9 ±  

( C 3 H ×  B6.CH-2 bms) F~ 4:1 - 5 . 9 ±  
2:1 - 2 . 6 ±  

(C3H × B6.CH-2 bin6) Ft 4:1 53.4 ± 
2:1 37.7 ± 

( C 3 H ×  B6.CH-2 bmS) F~ 4:1 0 . 2 ±  
2:1 2 . 0 ±  

(C3H × B6.CH-2 bml°) Fl 4:1 43.7 + 
2:1 37.3 ± 

1.4* 5 1 . 4 ± 1 . 3  3 6 . 7 ± 0 . 9  
2.7 3 1 . 0 ± 0 . 2  1 8 . 9 ± 1 . 6  

0.3 - 1 . 4 ± 2 . 4  4 7 . 0 ± 2 . 0  
3.1 - 5 . 4 ± 0 . 8  3 4 . 6 ± 1 . 8  

1.4 5 1 . 8 ± 2 . 7  - 3 . 5 ± 0 . 4  
1.2 3 7 . 2 ± 0 . 6  - - 4 . 2 ± 1 . 4  

2.1 4 6 . 9 ± 1 . 5  2 8 . 9 ± 0 . 3  
1.2 2 8 . 7 ± 0 . 4  2 0 . 4 ± 1 . 3  

2.0 4 2 . 5 ± 1 . 9  - 4 . 5 ± 1 . 3  
0.5 3 0 . 5 ± 1 . 6  - 1 . 0 ± 0 . 3  

2.1 4 2 . 5 ± 1 . 0  - 4 . 5 ± 2 . 5  
0.7 3 0 . 5 ± 1 . 2  - 1 . 0 ± 0 . 8  

1.8 4 2 . 3 ± 1 . 7  1 5 . 7 ± 0 . 6  
1.1 2 7 . 5 ± 0 . 9  7 . 0 ± 0 . 4  

0.2 4 2 . 5 ± 1 . 7  1 7 . 5 ± 0 . 6  
1.3 2 7 . 2 ± 0 . 2  13 .4±1 .1  

1.7 5 1 . 6 ± 2 . 1  - 1 . 4 ± 2 . 0  
0.8 3 5 . 0 ± 1 . 0  4 . 5 ± 0 . 3  

* Clone Bm10-37 is a B6.CH-2 bml° anti-B6 CTL clone (13), 
wild type H-2K b. 

* % specific 51Cr release _ SE. 

and was used as a positive control for 

b e  i d e n t i c a l  a m o n g  H - 2  c o n g e n e i c  s t r a i n s  o f  t h e  s a m e  b a c k g r o u n d .  T h e  a n t i - I - A  

m A b  d i d  n o t  s h o w  s p e c i f i c  i n h i b i t o r y  e f f e c t s  o n  t h e  k i l l i ng .  T h i s  r e s u l t  c o u l d  

e i t h e r  s u g g e s t  t h a t  t h e  I - A  k m o l e c u l e  is n o t  i n v o l v e d  in  t h e  s p e c i f i c i t y  o r  t h a t  i t  
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TABLE VI 
Killing of QM3 and QMII  on Ia + and la-  Targets 

CTL line Specificity E/T 
Target B 10.MBR blast 

Thy-1- LPS la- Con A 
blast blast 

QM3 

QM7 

QMll 

? 4:1 37.3 + 3.4* 8.5 +_. 0.7 
2:1 36.8 + 3.8 8.7 ___ 0.3 

? 4:1 33.6 + 0.7 6.0 + 0.4 
2:1 33.3 + 1.7 2.4 + 1.4 

I-A 4:1 72.6 + 1.6 6.2 + 0.7 
2:1 67.5 + 2.1 6.0 + 1.7 

Cytotoxicity* 

Complement alone 12.3 ~ 1.0 17.2 +_. 0.8 
Anti-Thy-1 + C 9.8 + 1.1 75.0 _+ 2.0 
Anti-I-A k + C 81.3 + 1.1 9.6 + 1.6 
Anti-I-E k + C 70.9 + 4.8 6.1 - 0.4 
Anti-K b + C 75.7 + 2.2 81.3 + 1.2 

* Complement-dependent cytotoxicity assay was carried out on the same preparations 
of labeled targets using indicated mAbs. 

* % specific 51Cr release +__ SE. 

is involved as an ant igen restr ic ted by K b, since the blocking of  T cell recogni t ion 
o f  M H C  + X by antibodies to X is known to be ex t remely  difficult (12). T o  
study fu r the r  the involvement  of  the K b molecule  in genera t ing  the QM3 target  
antigen,  QM3 was tested on LPS blasts made  f rom spleen cells o f  F1 hybrids 
between C 3 H / H e J  (I-A k) and  H-2K b mutants .  As a control  in this exper iment ,  
Bm10-37,  a B6.CH-2 bml° ant i -H-2K b C T L  clone (13) was used in addit ion to 
QM1 1 (anti-I-Ak). As shown in Tab l e  V, the target  ant igen for  QM3 was 
reconst i tu ted  in the F~ between C 3 H  and  B I 0 ,  which carries the wild type H- 
2K b. H-2 b'''6 and  H-2 b " °  were  also capable  o f  complemen t ing  the ta rge t  antigen. 
However ,  three  K b mutants ,  i.e., H-2 b''J, H-2 bin4, and  H-2 bins, failed to comple-  

men t  the antigenic de t e rminan t  in F1 hybrids. These  mutants  differ  f rom the 
wild type strain solely at the H - 2 K  b locus (14), conf i rming  the involvement  of  
the H-2K b molecule.  

Since the na ture  of  the pa r tne r  gene m a p p e d  to the I-A k subregion was not  
clear, possible correlat ions be tween the expression o f  class I I  antigens on target  
cells and the susceptibility o f  the target  to the killing by QM3 were studied next.  
T h y - 1 -  LPS blasts and  I a -  Con A blasts o f  B10 .MBR were p r epa red  and  tested 
for their  susceptibility to iysis by these lines and  their  expression of  surface Ia 
antigens. As shown in T a b l e  VI ,  this expe r imen t  indicated a correlat ion be tween 
these two parameters .  However ,  the plateau level o f  specific killing o f  the Ia + 
targets  by QM3 was significantly lower than the percen t  Ia ÷ cells as measured  by 
C ' - m e d i a t e d  lysis. Th is  result  p robab ly  reflects he te rogenei ty  o f  Ia + cells in te rms  
o f  sensitivity to iysis by these CTLs ,  possibly because o f  differences  in the density 
o f  the I-A ant igen on the surface. However ,  the possibility remains  that  an I-A 
region p roduc t  o the r  than the I-A molecule  is the re levant  target .  
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Discussion 

The data in this report suggest that cloned CTLs, such as QM3 and QM7, see 
the combination of  H-2K b and a product of  a gene present within the I - A  k 

subregion. The contribution of the K b molecule to this specificity was clearly 
indicated by effective blocking of  the killing by anti-K b mAb and by failure of  
c e r t a i n  K b mutants to complement the target specificity. However the nature of  
the partner gene mapped to the I-A subregion remains uncertain. Theoretically, 
there are three possible candidates: (a) the I-A k (Aa + AS) molecule; (b) the ~- 
chain of the I-E molecule; and (c) product(s) of other genes yet to be defined 
within this subregion. At present, the most likely candidate for an I-A subregion 
gene product is the I-A k antigen. The failure of the anti-Ia mAbs to block this 
killing would suggest that the Ia antigen plays the role of  an X antigen rather 
than that of  an MHC antigen in the restricted recognition of self + X. In 
agreement with this interpretation is the fact that H-2K b is the self MHC antigen 
for the QBR cells and I-A k is not. Thus it appears that QM3 sees 1-A k in the 
context of the H-2K u antigen. To  distinguish this possibility from others, exper- 
iments involving the use of  I-A k transfectants are currently in progress. 

The plateau level of  killing of  Ia + cells by QM3 and QM7 was often significantly 
lower than that by I-Ak-specific CTL, such as QM1 1, particularly when the target 
was heterozygous for 1-71 k (Tables IlI and VI). Such incomplete killing of  Ia + 
targets might be explained by low avidity, which could result in failure to kill 
low Ia expressors. It is also possible that these CTLs recognized processed forms 
of the I-A k antigen, whose density on the cell surface could be significantly lower. 

There are two major classes of  MHC gene products known to serve as 
restricting elements for the recognition of antigens by T ceils, i.e., class I and 
class II antigens. Class I antigens are preferentially recognized by CTL when 
they recognize foreign antigens on the cell surface. On the other hand, class II 
antigens play a major role as the presenter of soluble antigens to helper type T 
cells. Corresponding to the two major classes of  MHC products, T cell popula- 
tions consist of  two major subsets that can be distinguished by differences in 
their expression of  accessory interaction molecules. A fairly good correlation has 
been found between the expression of the Lyt-2 and L3T4 antigens on the 
surface of T cells and the type of the MHC antigens recognized (15, 16). Thus, 
in general, T cells recognizing class I antigens belong to the Lyt-2+,L3T4 - subset 
and those recognizing class I1 antigens belong to the Lyt-2-,L3T4 + subset. One 
major exception to this rule has been the CTLs that recognize allogeneic class II 
antigens. It has been shown that a major portion of  such CTL activity was 
attributable to the function of the Lyt-2+,L3T4 - T cells (1-3, Shinohara, N., 
and Sachs, D. H., manuscript in preparation). One of  the possible explanations 
for this exception is that these cells see class II antigens in the context of the 
class I antigen. Our results with the QM3 CTL line show that such cells indeed 
exist. On the other hand, we have also obtained Lyt-2+,L3T4 - class II-specific 
CTL lines (QM1 1) that appear to be capable of recognizing class II antigens 
without class I antigens. Therefore, both kinds of  CTL probably contribute to 
the Lyt-2+,L3T4 - component of the anti-class II CTL response. In this sense, it 
will be interesting to determine whether there is a difference between these 
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restricted and nonres t r ic ted class II-specific C T L  lines in their  functional de- 
pendency on the Lyt-2 molecules, a question under  investigation. 

S u m m a r y  

Cloned CTLs  QM3 and QM7 isolated f rom a bulk C T L  line B10.QBR anti- 
B10.MBR recognized a combinat ion of  the H-2K b molecule and an I-A k subre- 
gion gene product .  Such a combinatorial  specificity was revealed by complemen- 
tation o f  the target  antigen in F~ animals between two negative parental  strains 
carrying H-2K b and 1-A k, respectively. We conf i rmed the involvement  of  the H- 
2K b molecule by blocking killing with anti-K b mAb and failure of  certain mutant  
H-2K b genes to complement  with I-A k to generate  the de te rminant  in F1 animals. 
Although the nature  o f  the I-A k subregion gene p roduc t  is not  definitive, there  
was a correlat ion between the expression o f  Ia antigens on the cell surface and 
susceptibility o f  the cells to lysis by these CTLs,  suggesting that it is the classical 
I-A k class II antigen. 
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