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Abstract. Tumor-specific expression of Qa-2k antigen 
coded by the Q5k gene on various mouse tumor cells and 
immunological response of the host mice to the antigen 
have been demonstrated [Seo et al. (1992) J Exp Med 175: 
547; Tanino et al. (1992) Cancer Immunol Immunother 35: 
230]. The possibility was examined that Qa-2 antigen is 
one of the recognition target molecules of immunopotenti- 
ator-induced, H-2-nonrestricted tumoricidal lymphocytes 
of Qa-2- mice. Lymphocytes stimulated in vivo with P. 
acnes or culture-induced anomalous killers of B6.K1 mice 
did not exhibit significant in vitro cytotoxicity against 
B6.K1 lymphoblasts but lysed their Qa-2,3-congenic coun- 
terpart B6 lymphoblasts. To demonstrate the Qa-2 specific- 
ity of such cytotoxic cells more precisely, an L cell trarls- 
formant clone (LQ7b/Kb), which expressed the o~1 and o~2 
domains of the Qa-2 antigen (Q7b gene product), was 
generated by transfecting a cloned plasmid DNA contain- 
ing a hybrid gene constructed from the 5' half of the Q7 b 
gene and the 3' half of the H-2Kb gene (pQ7b/Kb). Using 
LQ 7b/Kb cells as the target cells and the nylon-wool-nonad- 
herent fraction of lymphocytes from P. acnes-stimulated 
(C3H/He x B6.K1)F1 mice (H-2k, Qa-2-) as the effector 
cells of the in vitro cytotoxicity reaction, the presence of 
cytotoxic cells that recognize the c~1/c~2 region of the Q7 b 
gene product was demonstrated. The cytotoxic activity was 
dependent on T cells bearing T cell receptors of the 
7/~ type (TCRT/~). The (C3H/He x B6.K1)F1 effector 
cells, as well as the B6.K1 effector cells also lysed 
BW5147 lymphoma cells (Qa-2 k+) derived from AKR 
mice (Qa-2-, H-2k). By target-competition experiments it 
was shown that some of the effector cells lyric to BW5147 
were identical to those that lysed LQ 7b/Kb. Therefore some 
of the tumoricidal cells induced by the immunopotentiator 
interact with the target tumor ceils through recognition of 
the od/c~2 region of the Qa-2k tumor antigen by TCR'I/& 
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Introduction 

A group of lymphocytes are known to have major his- 
tocompatibility-complex(MHC)-nonrestricted inherent cy- 
totoxic activity against tumor cells. A number of them, 
including natural killer (NK) cells, lack the T cell receptor 
(TCR) and are thought to bind target tumor cells by inter- 
actions between cell-adhesion molecules such as LFA-1 
and ICAM-1 [7, 16]. Another subset seems to recognize 
target cells using the TCR. Some of the ceils in the latter 
group have been cloned and reported to be CD3+4-8 - or 
CD3+4-8+ lymphocytes [9, 10]. Unlike NK cells, most of 
these cells seem to be present in non-cytotoxic forms in 
normal animals and can be activated in vivo by stimula- 
tions with immunopotentiators such as Bacillus Calmette- 
Guerin or Propionibacterium acnes [5], or in vitro by 
culturing lymphocytes in the presence of fetal calf serum 
[13] or lymphokines [ 10, 20]. Such antigen-nonspecifically 
induced cytotoxic cells generally lyse target tumor cells in 
an MHC-nonrestricted manner and affect syngeneic nor- 
mal cells to a less extent. To understand the mechanism by 
which such cytotoxic cells discriminate malignant cells 
from normal cells, it is important to clarify the recognition 
target molecules of their TCR. 

In a preceding report [23], we demonstrated a possibili- 
ty that allogeneic lymphocyte antigens including those of 
the Qa, TL and Ly groups, expressed illegitimately on 
tumor cells, are recognition targets of the immune systems 
of the syngeneic host mice. Among them, the Qa-2 antigen 
expressed on tumor cells was proved to be a recognition 
target of one of the antibodies of the IgD class detected in 
the serum obtained from mice after regression of the syn- 
geneic tumor cells without specific immunization. Expres- 
sion of the Qa-2 antigen was detected on the surface of 
cells of most of the tumor cell lines derived from Qa-2- 
mice. The Qa-2 antigen is a serologically defined nonclas- 
sical histocompatibility class 1 alloantigen of mice coded 
by a nonpolymorphic class 1 antigen gene and is known to 
be selectively expressed on lymphocytes [24]. The extra- 
cellular portion of the Qa-2 molecule, like those of all other 
histocompatibility class 1 antigen molecules, is composed 
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o f  two regions:  the r eg ion  cons t ruc ted  f rom the ctl and  the 
(z2 d o m a i n s  and  the r eg ion  c o m p o s e d  o f  the ix3 domain .  
The  fo rmer  carr ies  the  m a j o r  part  o f  the Qa-2  speci f ic i ty  
wh i l e  the lat ter  is h igh ly  h o m o l o g o u s  to other  class 1 an-  
t igens.  W e  showed  recen t ly  that the Qa-2  an t igen  ex- 
pressed  o n  t umor  cells  de r ived  f rom Q a - 2 -  H-2  k mice  
(Qa-2k an t igen)  is d is t inc t  f r o m  the Qa-2  an t igen  on  the 
n o r m a l  l y m p h o c y t e  surface  of  Qa-2+ mice  in  s o m e  re- 
spects, a l though  the two an t igens  are s imi la r  to each o ther  
and  cross- react  wi th  some  Qa-2-spec i f i c  m o n o c l o n a l  ant i-  
bod ies  ( m A b )  and  wi th  the IgD in  the tumor - reg res so r  
s e r u m  [21, 23]. The  fo rmer  was  s h o w n  to be  the p roduc t  o f  
the Q5 k gene  [21] wh i l e  the lat ter  is coded  by  the Q7 gene  
[26]. A l t h o u g h  it was  di f f icul t  to ana lyze  d i rec t ly  the rec-  
ogn i t i on  target  mo l e cu l e s  of  the i m m u n o p o t e n t i a t o r - i n -  
duced  cy to toxic  cells  m e n t i o n e d  above ,  these  resul ts  m a d e  
us cons ide r  the  poss ib i l i ty  that  the products  o f  the  Q7 and  
Q5 genes  were  r ecogn ized  b y  T C R  of  such cells.  This  
poss ib i l i ty  is s tud ied  in  the p resen t  c o m m u n i c a t i o n .  

Materials and methods 

Animals, tumor cells, monoclonal antibodies 
and complement 

C57BL/6 (B6), B6.K1, C3H/He and (C3H/He x B6.K1)F1 mice were 
used. B6 and B6.K1 are congenic with respect to Qa-1, Qa-2 and Qa-3 
antigens (B6; Qa-l-2+3 + and B6.K1; Qa-l+2-3 -) [22]. BW5147, an in 
vitro lymphoma cell line derived from AKR mice (H-2 k, Qa-2-), was 
cultured in RPMI-1640 medium supplemented with 5% fetal calf serum 
(FCS). Expression of the Qa-2 antigen (Q5 k gene product) on BW5147 
cells has been demonstrated [21, 23]. Qa-2-specific monoclonal antibody 
(mAb) 34-1.2, which recognizes the c~1/c~2 region of the Qa-2 antigen, 
was obtained from American Type Culture Collection, Mass. A hamster 
mAb specific to mouse TCR of the all3 type (TCR~[3-specific mAb 
57.597,2.5) [15] and one specific to mouse TCR of the "/18 type (TCR~//5- 
specific mAb 903A10) [12] were purchased from PharMingen, Calif. A 
mAb specific to a bacterial component (E. coli NusA protein) was a gift 
from Dr. Y. Nakamura of this laboratory and was used as a mAb not 
related to mouse components. 

Effector cells and assay of cytotoxicity 

Anti Qa-2,3 cytotoxic T lymphocytes (CTL) were induced by immuniz- 
ing male B6.K1 mice 7 or 8 weeks old by repeated intraperitoneal inocu- 
lation of 1 × 107 B6 lymphocytes (mixture of splenocytes and mesenteric 
lymph nod e cells). The splenocytes obtained from the immunized mice 
were stimulated in vitro by culturing for 5 days at a cell density of 
1 x 107 cells/ml in the presence of mitomycin-C-treated B6 lymphocytes 
at a concentration of 3 x 106 cells/ml. The resulting cells were washed 
with the medium and used as the effector cells in cytotoxicity assays. 
Anti-H-2 k CTL were similarly induced using B6 mice as the responder 
and C3I-I/He lymphocytes as the immunogen and the stimulator. Cyto- 
toxic activity was also induced either in vivo or in vitro without specific 
antigenic stimulation. Splenocytes obtained from normal B6.K1 mice 
were cultured for 3 days in RPMl-1640 medium supplemented with 10% 
FCS and 50 gM 2-mercaptoethanol at a cell density of 4 x 106 in 
2 ml/well using 12-well plates (Flow Laboratories, Inc., McLean, Va.). 
Dish-nonadherent cells were obtained after culturing and were used as 
the effector cells of culture-induced anomalous cytotoxicity [13]. Lym- 
phokine-activated killers (LAK) were obtained by culturing splenocytes 
from normal B6.K1 or C3H/He mice in the same way as above in 
RPMI-1640 medium supplemented with 10% FCS, 50 gM 2-mercap- 
toethanol and 10% culture supernatant, which was obtained from a 2-day 

culture of rat splenocytes (2 x 107 cells/ml) in the presence of 10% FCS 
and 5 gg/mI concanavalin A. Immunopotentiator-induced cytotoxic lym- 
phocytes were obtained by administering 1 mg heat-killed P. acnes 
(strain IID912 provided by the Laboratory of Culture Collection of this 
institute) to the peritoneal cavity of a mouse. The nylon-wool-nonadher- 
ent fraction of the splenocytes obtained 3 days afterwards was used as the 
effector cells of the cytotoxicity reactions [5]. 

Cytotoxic activity of the effector cells was assayed by incubating 
1 × 10451Cr_labelled target cells with various numbers of effector cells in 
0.4 ml RPMI-1640 medium supplemented with 7% FCS at 37°C in a 
CO2 incubator for 5-10 h. After the incubation, the radioactivity re- 
leased into the supernatant and that remaining in the cells was measured 
and the percentage specific lysis was calculated as previously described 
[13]. Lymphoblasts, BW5147 cells and the L cell transformants 
generated as described below were used as the target cells. Lymphoblasts 
were prepared by culturing normal mouse splenocytes at a concentration 
of 5 x 105 cells/ml for 2 days in RPMl-1640 medium supplemented with 
10% FCS and 2-mercaptoethanol and then for 3 days in the medium 
containing 5 gg/ml concanavalin A. 

Construction of the pQ7b/K b plasmid and generation of 
L cell transformant clones 

A plasmid clone Q7bpTCF [26], which consists of an approximately 
11 x 103-base (11 kb) HindIlI fragment of a cosmid clone B2.17 sub- 
cloned into pTCF and comprising the entire Q7 b gene and an approxi- 
mately 3-kb flanking sequence at each end, was generously provided by 
Dr. R. A. Flavell (Biogen Research Corp., Cambridge). A PstI fragment 
of about 5 kb, containing the H-2K b gene, was cloned into pBR322 and 
used as a plasmid clone pKb3-pst-2. A plasmid pOPF1 contains the 
herpes simplex virus thymidine kinase (tk) gene. A 5.8-kb HindIII- 
BamHI fragment containing exons 1-3  of the Q7 b gene was obtained 
from Q7bpTCF and cloned into the HindlII and BamHI sites of pBR322. 
From this plasmid, an almost 3.2-kb BglII-BamHI fragment containing 
exons 1-3  of the Q7 b gene was prepared. This fragment was cloned into 
the BglII and BamHI sites of pUC19(Bg/II). A 2.3-kb BamHI fragment 
containing exons 4 -  8 of the H-2K b gene was obtained from pKb3-pst-2 
and cloned into the BamHI site of this plasmid. A plasmid cione that 
contained exons 1-3 of Q7 b and exons 4 - 8  of H-2K b in the right 
orientation was selected (pQ7b/Kb). 

L tk- cells were transformed by DNA transfection using the calcium 
phosphate coprecipitation method [27]. pQ7b/K b or pKb3-pst-2 DNA 
(20 ktg) was mixed with 0.25 ~tg pOF1 DNA and the DNA was precipi- 
tated with 0.15 M calcium chloride. The precipitate was placed on about 
1 x 107 confluent L tk- cells. After culturing for 4 h in Dulbecco's modi- 
fied minimal essential medium (DMEM), the cells were washed with the 
same medium, treated for 15 with 30% glycerol, washed again with 
DMEM and then cultured in DMEM containing 100 gM hypoxanthine, 
0.4 gM aminopterin and 16 gM thymidine (HAT). The HAT-resistant 
cells (1 x 104) were plated on a 75-cm 2 culture flask and cultured for 
5 - 6  days and the resulting isolated colonies were transfered to 12-well 
plates using filter-paper disks of 3 mm diameter. A colony that strongly 
expressed either the Qa-2 or the H-2K b phenotype was selected (LQ 7b/Kb 
or L Kb respectively) and used as target cells of the cytotoxicity reactions. 
Detection of the Qa-2 and H-2K b phenotypes was carried out as de- 
scribed elesewhere [23] using anti-Qa-2 mAb 34-1.2 and anti-H-2K b 
mAb. The transformants also expressed the H-2 k phenotype derived from 
the original L tk- cells together with the Qa-2 or the H-2K b phenotype. 

Results 

Lysis of B6 lymphoblasts by antigen-nonspecifically 
induced cytotoxic lymphocytes of B6.K1 mice 

A n o m a l o u s  ki l lers  were  i n d u c e d  by  cu l tu r ing  n o r m a l  
B6 .K1 sp leen  cells  in  vi t ro  w i thou t  specif ic  an t igen ic  s t im- 
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Fig. 1 A - E .  Qa-2,3-specific lytic activity of antigen-nonspecifically in- 
duced killers of B6.K1. Lysis of B6 (@) and B6.K1 (m) lymphoblasts 
was assayed using various cytotoxic cells. A Culture-induced anomalous 
killer of B6.K1; B P. acnes-induced cytotoxic lymphocytes of B6.K1; 
C B6.K1 lymphokine-activated killer cells (LAK); D anti-Qa-2,3 cyto- 
toxic T lymphocytes (CTL); E C3H/He LAK. Incubations were carried 
out at 37°C for 5-6 h. Values show means _+ SE of the results of two 
experiments 

ulation and without addition of lymphokines. They lysed 
the Qa-2,3 congenic counterpart B6 lymphoblasts to some 
extent but not syngeneic B6.K1 lymphoblasts (Fig. 1 A). A 
similar result was obtained when lymphocytes from B6.K1 
mice pretreated with P. acnes were used as the effector 
cells (Fig. 1 B). Although only limited activity was ob- 
served in these cases, the activity was significant and re- 
producible. When LAK cells were induced using B6.K1 
lymphocytes and used as the effectors, they lysed B6.K1 
lymphoblasts to some extent and B6 lymphoblasts con- 
siderably more strongly (Fig. 1 C). In control experiments, 
anti-Qa-2 CTL lysed B6 lymphoblasts strongly without 
affecting B6.K1 lymphoblasts (Fig. 1D) whereas no sig- 
nificant difference was observed between lysis of these 
lymphoblasts by LAK induced using C3H/He lymphocytes 
(Fig. 1E). All of these effector cells more or less lysed 
Qa-2+ tumor cells such as BW5147, MM2, MH134 and 
EL-4 (data not shown). These results seem to show that, at 
least in the P. acnes-stimulated lymphocytes and in the 
culture-induced anomalous killers, there is a population of 
cytotoxic cells that recognize Qa-2 or Qa-3 antigen on the 
surfaces of the target cells. 

Lysis of  LQ 7b/Kb and BW5147 cells by P. aches-stimulated 
(C3H/He x B6.K1)F1 lymphocytes 

It has been reported that the Q7 b gene in the Qa/Tla gene 
region of C57BL/10 (H-2b) mice codes for serologically 
defined Qa-2 antigen and that a hybrid gene constructed 
from the 5" half (containing exons 1, 2 and 3, which code 
for the leader sequence, the o~1 domain and the ~2 domain 
respectively) of the Q7 b gene and the 3' half (containing 
exons 4 -8 ,  which code for the a3 domain, the transmem- 
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Fig. 2. Exon/intron structures of constructs Q7bpTCE pKb3-pst-2 and 
pQ7bK b. The Q7 b exons and 3' untranslated region (3'UT) are indicated 
by shaded boxes; H-2K b exons and 3'UT by open boxes; introns and 5' 
and 3' flanking sequences by solid lines 
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Fig. 3 A, B. Detection of Qa-2 specificity on LQ7b/Kb ceils by flow cy- 
tometry. A L tk- cells; B LQ7b/Kb cells. Anti-Qa-2 mAb 34-1.2 ( ) or 
non-related mAb (...) were used as the first antibody and fluorescein- 
isothiocyanate-labelled F(ab')2 of anti-(mouse irnmunoglobulin) goat an- 
tibody was used as the second antibody 

brane region and the cytoplasmic region) of an H-2 gene, 
when transfected into cells of non-lymphocyte origin, can 
code for a cell-surface molecule with Qa-2 specificity [26]. 
For these reasons, we constructed a hybrid gene from the 5' 
half of the Q7b gene and the 3' half of the H-2Kb gene as 
shown in Fig. 2, transfected it into L tk- cells derived from 
C3H/He mice (H-2 k, Qa-2-) and a clone strongly express- 
ing the Qa-2 phenotype was obtained (Fig. 3). The cell-sur- 
face antigen molecule is composed of czl and a2 domains 
of the Qa-2 molecule, and c~3, transmembrane and cyto- 
plasmic domains of the H-2Kb molecule. An L cell trans- 
forrnant clone expressing the H-2Kb whole molecule was 
similarly generated by transfecting pKb3-pst-2 DNA. The 
cytotoxic activity of lymphocytes Obtained from (C3H/He 
x B6.K1)F1 mice (H-2 ~Jb, Qa-2-) pretreated with P. aches 
was tested using LQ 7b/Kb and L Kb cells as the target cells 
(Fig. 4). LQ 7b/Kb cells were susceptible to the lyric activity 
of the P. acnes-sfimulated lymphocytes. The activity was 
limited but nevertheless significant and reproducible. The 
effector activity of the lymphocytes was mainly associated 
with their nylon-wool-nonadherent fraction. The same ef- 
fector cells did not lyse nontransfected L±- cells nor L Kb 
cells. Also, none of these target cells was lysed by spleen 
cells obtained from normal mice or their nylon-wool-non- 
adherent fraction. On the other hand, these target cells were 
lysed to a similar extent by the anti-H-2k CTL, showing 
that the specific sensitivity of LQ 7b/Kb to the P. acnes- 
stimulated lymphocytes was not due to possiblly enhanced 
lability of the cell line compared to others. These results 
indicate that nylon-wool-nonadherent lymphocytes obtain- 
ed from Qa-2- (C3H/He x B6.K1)F1 mice pretreated with 
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Fig. 4 A - C .  Qa-2-specific cytotoxic activity of P. acnes- 
stimulated lymphocytes of (C3H/He × B6.K1)F1 mice. 
Nylon-wool-nonadherent fraction of splenocytes from the 
F1 mice after in vivo stimulation with P acnes (A), those 
from the normal F1 mice (B) and anti-H-2 k CTL (C) were 
used as the effector cells. Target cells: L tk- cells ( • ), 
LQ 7bn~b cells (O), L kb cells ( • ) and EL-4 (H-2 b) cells ( [] ). 
Incubations were carried out at 38 ° C for 10 h. Values show 
means _+ SE of the results of two experiments 
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Fig. 5A, B. Target competition between BW5147 and g Q7b/Kb ceils. 
Nylon-wool-nonadherent fraction of splenocytes from P. acnes-stimu- 

lated (C3H/He x B6.K1)F1 mice were used as the effector cells. The 
reaction mixture contained 1 × 104 51Cr-labelled target cells, 4 x 105 ef- 
fector cells and various amounts of nonlabeUed competitor cells in 0.4 ml 
medium. Incubations were carried out at 37°C for 6 h. The percentage 
specific lysis of LQ7b/Kb and BW5147 cells in the absence of competitor 
cells was 30.6_+0.9% and 53.3+_0.8% respectively. Target cells: 
A Le7b/Kb; B BW5147. Competitor cells: LQ7b/Kb (O), BW5147 ( • )  and 
LKb (A) 

P. acnes contained cytotoxic cells that interact with the 
target cells through recognition of the cd/a2 region of the 
Q7 b gene product. 

The effector cells induced by P. acnes were lytic not 
only to LQ 7b/Kb cells but also to BW5147 tumor cells. 
BW5147 cells were derived from AKR (H-2k, Qa-2-) mice 
and the Qa-2 antigen was detected on their cell surfaces 
[23]. However, while the present study was in progress, it 
became clear that the Qa-2 antigen expressed illegitimately 
on tumor cells is the Q5 gene product whereas the Qa-2 
antigen of normal lymphocytes is the Q7 gene product and 
these two molecules are distinct from each other in some 
respects [21]. Therefore there was a possibility that lym- 
phocytes that were cytotoxic to BW5147 cells were differ- 
ent from those that lysed LQ 7b/Kb. To test this possibility, 
target competition experiments were carried out using 
BW5147 and LQ 7b/Kb cells as the target and the competitor 
cells (Fig. 5). Lysis of LQ 7b/Kb cells by the P. aches-stimu- 
lated cells showed complete competition by BW5147 cells 
and the lysis of BW5147 showed partial competition by 
LQ7b/Kb. L Kb cells competed in neither lysis. These results 
showed that a some of the cells lytic to BW5147 were 

Table 1. T cell receptor (TCR) of the P. acnes-induced (C3H/He x 
B6.K1)F1 cytotoxic cells a 

Treatment Specific lysis 
(%) 

None (complement only) 19.8 _+ 0.9 
TCR~[~-specific mAB + complement 20.6 + 1.1 
TCRy/8-specific mAb + complement 1.8 +- 0.1 

a The assay mixture contained in 0.4 ml 1 × 104 51Cr-labelled LQ 7b/Kb 
cells and effector cells obtained after the treatment of 1 x 106 nylon- 
wool-nonadherent P. acnes-induced cells. Incubation was carried out at 
37 ° C for 6 h. Values show means + SE of the results of two experiments 

identical to those lyric to LQ 7b/Kb. It was also found that the 
cytotoxic activity of P. acnes-induced effectors to lyse 
LQ 7b/Kb cells decreased when the cells were treated with 
with TCRy/8-specific mAb and complement but not when 
they were treated with TCRa/[3-specific mAb and comple- 
ment (Table 1). Therefore it seems that the tumoricidal 
cells induced by the administration of immunopotentiating 
agents such as P. acnes to Qa-2- mice contained cytotoxic 
T cells bearing the TCRy/8 with specificity for the o~l/(z2 
regions of the Qa-2 antigens of both tumor cells and nor- 
mal lymphocytes. 

Discussion 

The physiological roles of non-classical class I histocom- 
patibility antigens coded by genes in the Qa/Tla region are 
not known. We reported previously that the Qa-2 antigen is 
expressed on the surface of various tumor cells derived 
from Qa-2- mice and is one of the recognition targets of 
immunoglobulins of the IgD class produced in response to 
the tumor cells by the host mice [23]. In the present report, 
we demonstrated the presence of T cells in Qa-2- mice that 
could be activated by an antigen-nonspecific stimulation 
and exerted tumoricidal activity through recognition of the 
Qa-2 antigen expressed on the tumor cell surface. We have 
also reported that the Qa-2 antigen expressed on tumor 
cells derived from Qa-2- H-2 k mice is coded by the the Q5 k 
gene, while the Qa-2 antigen on normal H-2 b lymphocytes 
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is a Q7b or Q9b gene product [21]. The present report also 
shows that P. acnes-stimulated lymphocytes of the Qa-2- 
mice contained a population of cytotoxic T cells that seem 
to recognize a structure common to both the Q5 k and Q7 b 
gene products. Such cytotoxic cells may not be induced in 
Qa-2+ mice. However, the Q5 gene product was also de- 
tected on the surface of tumor cells such as EL-4, which is 
a T lymphoma cell line derived from B6 (Qa-2+) mice 
(unpublished result). Therefore, Q5-specific recognition 
may also take part in the immunopotentiator-induced resis- 
tance against tumors in Qa-2+ mice. The Qa-2 antigen may 
be one of the multiple recognition targets of the antigen- 
nonspecifically activated cytotoxic T lymphocytes. Some 
of other allogeneic (alien) lymphocyte antigens expressed 
on tumor cells, such as those of the TL and Ly groups, may 
also be their direct recognition targets. 

Physiological contributions of T cells bearing TCRy/6 
to immune responses is not clear. As for ligands recog- 
nized by TCRy/8, it has been shown that y/8 T cells interact 
with target cells through MHC-nonrestricted recognition of 
allogeneic MHC molecules [4, 7, 19], non-classical MHC 
class 1 antigens such as TL [1, 2, 11], Qa-1 [25] and CDlc 
[6, 18], and through MHC-restricted recognition of my- 
cobacterial heat-shock proteins [8], tetanus toxoid [14], 
etc. The MHC-nonrestricted cytotoxicity displayed by y/8 
T ceils suggests their possible role as effector cells in "im- 
mune surveillance" to eliminate abnormal cells such as 
tumor cells. The result presented in this study provides 
evidence that some lymphocytes, in particular of the 
T/8 type, interact specifically with another nonclassical 
MHC class 1 antigen, namely the Qa-2k antigen (Q5k gene 
product), expressed on the syngeneic tumor cells. Normal 
allogeneic Qa-2 antigen coded by the Q7b gene cross-re- 
acted with the effector cells. Since expression of the Q5 k 
gene has been shown to be tumor-specific and to take place 
on various tumor cells, and the y/6 CTL specific to the Q5 k 
gene product is induced by antigen-nonspecific stimula- 
tion, it seems that interaction between such CTL and the 
Q5 k gene product contributes to inherent immunological 
resistance against malignancies. Further characteristics of 
the P. acnes-induced cytotoxic cells were not clarified 
because of the low activity of the cells. We tried to generate 
Qa-2-specific CTL clones using B6.K1 splenocytes from 
mice actively immunized with B6 lymphocytes. We ob- 
tained several such clones, which were cytotoxic not only 
to B6 lymphoblasts but also to BW5147 cells. However, 
they were all found to bear TCRo~/[3. It seems, therefore, 
that switch from y/~ T cells to oc/13 T cells takes place after 
specific in vivo immunization. For further characterization 
of the Qa-2-specific ?/6 CTL, generation of clones of such 
cells using some other strategy will be necessary. 
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