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Abstract—Novel transplantation antigens have been detected in a Moloney virus-
induced LSTRA lymphoma of BALB/c origin (H-2%), or in a chemically-induced
L3178Y [ymphoma of DBA/2 origin, following treatment of tumor-bearing hosts with
5-(3, 3'~dimethyl-1-triazeno-)-imidazole-4-carboxamide (DTIC), for 4-8 transplant
generations. Marked cell-mediated cytotoxic responses against DTIC-treated LSTRA or
L3178Y lines were found by primary in vivo and secondary in vitro sensitization of
histocompatible mice. Moreover, preliminary data show that no obvious antigenic cross-
reactivity can be found among D TIC-treated sublines derived from distinct parental
lymphomas. To test whether DTIC lines would express variable levels of normal
histocompatibility antigens, cytotoxic lymphocytes were generated in vitro against
alloantigens of H-2 complex or sub-regions of it and tested against parental or D TIC-
treated lymphomas in a short~term °'Cr-release assay. A cold-inhibition test was
performed with LSTRA or 4 LSTRA/DTIC sublines. The results showed that
Little or no difference in the expression of H-2 antigens recognized by cytotoxic
lymphocytes could be detected between parental and D TIC-treated sublines. Moreover,
no foreign H-2 specificities of H-2° or H-2% haplotypes detectable by cytotoxic

lymphocytes could have been found in 1.5178Y or L3178Y/DTIC lymphomas.

INTRODUCTION

A LARGE amount of experimental evidence is
now available indicating that a number of
murine lymphomas acquire strong immunoge-
nicity following treatment with DTIC in vivo
[1,2].  Drug-mediated tumor  antigens
(DMTA, [2]), not detectable in the tumor
line of origin (parental line), have been de-
monstrated in DTIC-treated sublines.

Specific cell-mediated cytotoxic responses
against DMTA were detected in histocompat-
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ible mice by sensitization with immunogenic
sublines either i vwo [3,4] or in witre [5-7].
However, no detailed studies have been per-
formed on the possible relationship between
DMTA and the expression of normal histo-
compatibility antigens. Therefore, preliminary
investigations have been designed to test whe-
ther the presence of DMTA on tumor cell
membrane would affect the reactivity of the
alloantigens specified by the H-2 complex, or
would promote the appearance of foreign H-2
specificities [8] as detectable in a cell-
mediated cytotoxicity assay.

In the present study, parental and DTIC-
treated sublines were tested for the reactivity
of H-2 antigens, using cold-cell inhibition of in
vitro immune cytolysis. The results showed
that no substantial differences could be de-
tected between the original and DTIC-treated
lymphomas. Moreover, the induction of
DMTA was not associated with the ap-
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pearance of foreign H-2 alloantigens specified
by the H-2* or H-2* haplotype. The results of
in vivo or in vilre sensitization experiments with
DTIC lines showed also that no cross-
reactivity could be found among DMTA as-
sociated with lymphoma sublines derived from
different parental tumors.

MATERIALS AND METHODS

Animals

Inbred mice of both sexes of BALB/c Cr
(H-2%), DBA/2 Cr (H-2%), C3H/SnCr (H-2%),
B10(pd/cz) Cr (H-2°) strains, congenic-
resistant B10.A (H-2%), B10.A(2R) Cr (H-2"?),
B10.A(4R) Cr (H-2"*), B10.A(5R) Cr (H-2'%),
mice and hybrid (BALB/c CrxDBA/2 Cr)
F,, (CD2F,, H-2°/H-2%) mice were obtained
from the Mammalian Genetics and Animal
Production Section, Division of Cancer
Treatment, National Cancer Institute (NCI),
National Institutes of Health (NIH),
Bethesda, Maryland, U.S.A., and maintained
under standard conditions.

Tumors

Chemically-induced ascitic leukemia
L5178Y [9] of DBA/2 origin and Moloney
virus-induced LSTRA leukemia of BALB/c
origin [10], both carrying the H-2* haplotype,
were maintained in histocompatible mice by
weekly i.p. injections of 10° cells. The DTIC
treated sublines (LSTRA/DTIC-1,
LSTRA/DTIC-2, LSTRA/DTIC-3  and
LSTRA/DTIC-4) were obtained in BALB/c
recipients following daily treatment of mice
bearing parental tumor (LSTRA, 10°ip.)
with DTIC (100mg/kg, ip.) from day 1
through day 5 after challenge, for 5-8
transplant generations [11]. Ascites
L5178Y/DTIC and L1210Ha/DTIC were ob-
tained by DTIC treatment of the original
lines, L3178Y and L1210Ha, respectively, as
previously described {12,13]. Lymphoma
LBD-1 was obtained after DTIC-treatment of
a chemically-induced lymphoma (LSBM-1) of
C57BL/10 (H-2°) origin [14]. These tumor
sub-lines were maintained in histocompatible
mice immunodepressed with Cyclo-
phosphamide (Cy, 180mg/kg, 6hr before
challenge). Rauscher virus-induced leukemia
RBL-5 of C57BL/6 origin [15] and ascites
lymphosarcoma 6C3HED [16] induced by o-
estradiol dipropionate in C3H mice were
maintained in histocompatible mice by weekly
i.p. injections of 10°~10° cells.

Generation  of  cytotoxic  lymphocytes  against
alloantigens
In vitro. Spleen cells to be sensitized were

cocultured in vitro with allogeneic spleen cells
in RPMI-1640 medium (Difco Lab., Detroit,
Mi.) supplemented with 259, Fetal Bovine
Serum (Microbiological Assoc., Bethesda,
Md.), glutamine, sodium pyruvate, 2-mercap-
toethanol, non-essential amino acids, penicillin
and streptomycin as described by Mishell and
Dutton [17]. Responder spleen cells (7 x 10°)
were placed in 2ml of medium per well, in
Limbro culture plated (Limbro Scientific,
Inc., Hamden, Conn.) together with 3.5 x 10°
sensitizing irradiated (2000 R in a ¢°Co ir-
radiator, Hot Spot MKIV, Harwell, U.K.)
allogeneic spleen cells. The suspensions were
cultured for 5 days at 37°C in a humidified
atmosphere of 3%, CO,.

>1Cr-Microcytotoxicity test. After 56 days of
incubation the effector lymphocytes were har-
vested, washed once and resuspended in me-
dium RPMI-1640 containing 209, Fetal Calf
Serum (FCS), 10mM Hepes Buffer, penicillin
(100 units/ml) and streptomycin (100 ug/ml),
and used as ‘attacker cells’ in a >!Cr-release
microcytotoxicity test [10, 18]. Tumor cells (5
x 10°) suspended in 1 ml of RPMI-1640 sup-
plemented as above were incubated for 45 min
at 37°C with 200 uCi of Na, *!CrO, (sp. act.
200 mCi/mg, Radiochemical Centre,
Amersham, U.K.), washed twice, counted and
resuspended in the same medium. The spon-
taneous >'Cr release (target cells incubated in
medium alone) ranged from 8 to 139%,. Of the
labeled cell suspension 2.5 x 10* cells (0.1 ml)
were mixed with 0.1 ml of the attacker cells
suspension at the proper dilution.

After 4 hr of incubation in a CO, incubator
at 37°C the microplates were centrifuged at
800 g for 10min and 0.1 ml of the supernatant
was collected and counted in a y-scintillation
counter (Packard model 5142) for 5 min.

Experimental results were expressed as per-
centage specific lysis in the experimental
group. The percentage specific lysis was calcu-
lated as follows:

9,,°1Cr specific release

__cpmtest—cpm AG

= x 100
cpm TC —cpm AC

(cpm = counts per minute;
AC =autologous control: labeled target cells

incubated with cold autologous tumor
cells, in place of equal numbers of
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attacker lymphocytes. The °!Cr re-
lease of labeled target cells of AC did
not exceed 15%, of total release, in all
experiments;

TC =total count, 809 of the total radioac-

tivity incorporated by the target cells).

All tests were performed in quadruplicate and the
mean and the standard error were calculated.

Cold inhibition test. In order to test the
specificity of the cytotoxic reaction [19], gra-
ded numbers of unlabeled tumor cells were
added to the mixture of attacker—target cells
at different effector-inhibitor cell ratios.
Experimental results were expressed as the
percentage of lysis in the presence of inhibitor
cells.

RESULTS

Generation of  highly-immunogenic D TIC-treated
sublines of LSTRA lymphoma

Male BALB/c mice were inoculated with
10 LSTRA lymphoma cells, i.p., and treated
with DTIC (100 mg/kg, i.p.), daily from day
1 through day 5 after challenge. On day 15
after tumor transplantation, ascitic lymphoma
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cells were collected from DTIC-treated mice,
which survived 8 days longer than untreated
controls. The tumor was inoculated (trans-
plant generation 1) into 4 groups of
10 BALB/c mice each, in order to generate 4
DTIC-treated sublines, namely:
LSTRA/DTIC-1, LSTRA/DTIC-2,
LSTRA/DTIC-3 and LSTRA/DTIC-4. Non-
treated control mice or mice immunode-
pressed with Cy (180 mg/kp, i.p., 6 hr before
challenge) were included.

Following 4-8 transplant generations
(Fig. 1) the majority of non-treated recipients
(untreated controls) survived more than 60
days, whereas all mice treated with DTIC or
immunodepressed with Cy died with genera-
lized lymphoma.

All subsequent studies were therefore con-
ducted using fully immunogenic DTIC sub-
lines obtained after 8 transplant generations.

Primary and secondary cytotoxic responses against
DTIC-treated sublines

Male BALB/c or CD2F; mice were sensi-
tized i.p. with a single injection of 107 cells of
LSTRA/DTIC-4 or L5178Y/DTIC, respec-

tively. Immune spleen cells were collected on

Acenn- A PRETREATED WITH CYCLOPHOSPHAMIDE (180 mg kg 1 p)

©
o——-0 TREATED WITH DTIC

o UNTREATED CONTROLS

60 - LSTRA/DTIC~1 LSTRA/DTIC-2 °
£ ! A\ $ / 1
401 o
o
30
20 ’
-
© / / P
L - 4 o~ / L2 - 7
= WL e~ et Ngr™® o . u.t e
:(‘ L 1 1 1 J L 1 1 1 1
>
>
=
3 Sp 2 2
Z ol wsmasone-3 LSTRA /DTIC-4
2
* wl
30
| . I
/N 7 N
o—d
20 - /o\ A
\ Nt e
™ e o'f.--"‘ .‘w‘ﬂ/’g‘/ M
wr & N ‘,.:"“f ?."—0
[ i 1 1 d L 1 1 1 }
0 2 4 6 8 0 2 L} 6 8
TRANSPLANT GENERATION
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Fig. 2. Inhibition of primary and secondary cytotoxic responses
against 31Cr labeled  LSTRA/DTIC(a,b) and
L3178Y/DTIC (c,d) cells be cold cells in vitro. (a)
Effector cells=spleen cells of BALB/c mice immunized with
107ceils i.p. of LSTRA/DTIC-4, 10 days before harvesiing.
(b) Effector cells=spleen cells of CD2F, mice in vivo primed
with 107 cells i.p. of LSTRA/DTIC-4 lymphoma (28 days
before harvesting) and cocultured in vitro with the same tumor
cells (R:S=40:1). (¢) Effector cells=spleen cells of CD2F,
mice immunized with 107 cells i.p. of L5178Y/DTIC, 10
days before harvesting. (d) Effector cells=spleen cells of
CD2F, mice in vivo primed with 107 cells ip. of
L3178Y/DTIC lymphoma (76 days before harvesting) and
cocultured in vitro with the same tumor cells (R:S=20/1). ¥
=no nhibitor cells.
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day 10 after sensitization and tested for cytotoxic
activity in vitro. The results show that signi-
ficant cytotoxic response was elicited by the
tumors (Fig. 2a, c). The cold inhibition assay
evidenced that marked inhibition of cyto-
toxicity was afforded by unlabeled DTIC-
treated sublines, but not by parental lym-
phoma lines. Secondary cytotoxic response in
vitro against LSTRA/DTIC-2 and LSTRA-
DTIC-4 was obtained by coculturing ir-
radiated cells of DTIC-subline with spleen
cells of CD2F; mice, in vitro for 5 days, pre-
sensitized with 107 cells i.p. of the same
tumor, 28 days before harvesting. As shown in
Fig. 2(b), the anti-LSTRA/DTIC-4 cytotoxic
response was higher than that obtained i vivo.
Cold LSTRA/DTIC-4 cells were capable of
inhibiting the lytic reaction, whereas no in-
hibition was detected when cold parental
LSTRA cells were added. Similarly, when a
secondary cytotoxic response was mounted in
vitro against the 1.5178Y/DTIC subline, mar-
ked inhibition of cytotoxicity was only ob-
tained by addition of cold L53178Y/DTIC
tumor cells, but not of parental tumor cells
(Fig. 2d). Comparable results were obtained
with LSTRA/DTIC-2 cells (data not shown).

Cross-reactivity between LSTRA/DTIC line and
other D TIC-treated lymphomas

Male CD2F, mice were sensitized with 107
cells i.p. of L53178Y/DTIC, L1210Ha/DTIC
or LSTRA/DTIC-4 lines and male
B10(pd/cz) animals were sensitized with the
same number of LBD-1 cells i.p. Ten days
later spleen cells were collected from immu-
nized donors or non-sensitized controls and
tested in a 4-hr cytotoxicity assay against
>1Cr-labeled LSTRA/DTIC-4 cells or lym-
phoma cells of the same line used for sensiti-
zation. The results illustrated in Table 1 show

Table 1. In vitro cytotoxic activity against >'Cr-labeled LSTRA/DTIC-4 cells mediated by
lymphocytes sensitized in vivo with different D TIC-treated sublines
9%, Specific *!Cr-release
Spleen from target cells of:
cell Sensitized

donor against® Homologous tumorf LSTRA/DTIC-4
CD2F, L5178Y/DTIC 26.940.7 1.9+0.4
CD2F, L1210Ha/DTIC 24.0+2.2 3.1+£0.3
B10(pd/cz) LBD-1 18.0+7.4 3.240.6
CD2F, LSTRA/DTIC-4 i 228404
CD2F, — — 4.340.2
B10(pd/cz) — 32405

*107 viable cells given 10 days before spleen collection.
131 Cr-labeled cells of the same line used for sensitization.
1See under LSTRA/DTIC-4, which is the homologous tumor.
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that significant cytotoxic activity can be found
in presensitized mice against the DTIC-
treated sublines wused for immunization.
However, when labeled LSTRA/DTIC-4 cells
were used as target cells, the cytotoxic activity
of lymphocytes immune against the other
DTIC lymphomas was marginal and did not
exceed that of non-immune splenocytes.
Further studies were conducted using secon-
dary cytotoxic response in vitro. Spleen cells of
male CD2F, mice presensitized i vivo with
107 cells of L5178Y/DTIC line were collected
on day +28 after sensitization and cocultured
in vitro with the same tumor for 5 days.
Attacker lymphocytes were then tested against
>1Cr-labeled L5178Y/DTIC and graded
amounts of wunlabeled L5178Y/DTIC or
LSTRA/DTIC-4 cells were added to the
attacker—target mixture in the cytotoxicity as-
say. The results, illustrated in Fig. 3, show
that marked ‘cold’ inhibition of the specific
cytotoxicity was afforded by L3178Y/DTIC
line whereas little and presumably non-
specific inhibition was produced by graded
numbers of cold LSTRA/DTIC-4 cells.

Expression of H-2% alloantigens in parental and
DTIC-treated sublines

The expression of H-2* antigens in both
LSTRA and its DTIC-treated sublines was
tested using cytotoxic lymphocytes generated
by primary sensitization i vifro.

In the first series of experiments, effector
cells carrying the entire H-2° haplotype
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Fig. 3. Secondary cytotoxic response of CD2F, lymphocytes

against L5178Y/DTIC cells. Cold inhibition by graded num-

bers  of non-labeled cells of the same lymphoma or
LSTRA/DTIC-4 line. N=no inhibitor cells.

(B10(pd/cz)) or K-IA-IB regions of it,
B10.A(BR), were sensitized against alloan-
tigens specified by the H-2 complex, or by K-
IA-IB-IF-1E or IC-$-G-D regions of the ‘d’
allele. Immune lymphocytes were tested agai-
nst >!Cr-labeled. H-2 LSTRA lymphoma
cells. The cold inhibition assay performed with
LSTRA or LSTRA/DTIC-1 lines showed that
no substantial differences in lysis inhibition
could have been detected when cold parental
or DTIC-treated cells were used. On the
other hand, the antigenically unrelated cold
RBL-5 cells did not afford substantial in-
hibition of the immune cytolysis when the cell
concentration did not exceed that correspond-
ing to the attacker-inhibitor cell ratio of 4:1
(Fig. 4). Similar findings were obtained when
effector lymphocytes carrying the H-2* hap-
lotype (G3H) or K-I4-IB-IF-IE regions of it
(B10.A), immune against antigens specified by
KP-IA%-IB-I7%-IE* or IC*-$3-G4-D° regions,
were used (Fig. 3).

Further studies were conducted using
LSTRA and the other DTIC-treated sublines
in the cold inhibition assay to compare their
levels of histocompatibility antigens expressed
by selected regions of this complex. Effector
lymphocytes sensitized against K°-I4%-1B°-
I79-IE* or IC-$9G-D? alloantigens were
tested against labeled H-2* LSTRA. The cold
inhibition assay performed with LSTRA,
LSTRA/DTIC-2, LSTRA/DTIC-3 or
LSTRA/DTIC-4 cells (Fig. 6) did not reveal
substantial differences in lysis reduction affor-
ded by parental or DTIC-treated lines.

Search for the appearance of foreign H-2 specificities
in a DTIC-treated subline

The expression of foreign H-2 determinants
on tumor cell was investigated using both
L5178Y and L53178Y/DTIC lymphoma cells.
CD2F, effector cells (H-2%) sensitized in vitro
against alloantigens specified by the H-2°
(C57BL/10) or H-2* (C3H) complex were
tested against °'Cr-labeled RBL-5 or
6C3HED tumor cells, respectively. The cold
inhibition assay performed with L5178Y and
L5178Y/DTIC lines is depicted in Fig. 7 (a
and b). In no case did L5178Y or
L5178Y/DTIC inhibitor cells reduce the spe-
cific lysis. Moreover, no cytotoxic effect was
observed when the same effector lymphocytes
were tested against >1Cr-labeled
L5178Y/DTIC target cells (Table 2). On the
other hand, the lysability of the L5178Y/DTIC
line was confirmed by the high specific im-
mune lysis obtained when the labeled target
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Fig. 4. Cold cell inhibition of cytotoxicity of sensitized attacker cells against labeled LSTRA cells.
Graded concentrations of cold inkibitory LSTRA, LSTRA/DTIC-1 or RBL-5 (H-2° control) cells
were used. (A) BLO(pd/cz) aitacker cells sensitized against BALB/c lymphocytes. Analysis of ‘d
alloantigens recognized by ‘b’ responders for the entire H-2 complex. (B) B10{pd/cz) attacker cells
senstiized against BIO.A lymphocytes. Analysis of *d’ alloantigens recognized by ‘b responders for
1C-5-G-D regions of H-2. (C) BIOA(5R) attacker cells sensitized against BALB/c lymphocytes.
Analysis of ‘& alloantigens recognized by b responders for K-1A-IB regions of H-2, and ‘K’
responders for 1J-1E regions of H-2. * =responder cells; ** = sensitizing cells; N=no inkibitor
cells.
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Fig. 5. Cold cell inhibition of cytotoxity of sensitized attacker cells against labeled LSTRA cells. Graded doses of
cold inhibitory LSTRA, LSTRA/DTIC-1 or RBL-5 (H-2" control) cells were used. (A) C3H attacker cells
sensitized against BALB(c ymphocytes. Analysis of ‘d’ alloantigens recognized by ‘K responders for the entire H-2
complex. (B) C3H attacker cells sensitized against B10.A Iymphocytes. Analysis of ‘d" alloantigens recognized by
‘& responders for 1C-S-G-D regions of H-2. (C) BIO.A attacker cells sensitized against BALBJc lymphocytes.
Analysis of *d’ alloantigens recognized by ‘K responders for K-1A-IB-1J-IE regions of H-2. * =responder cells;
** = sensitezing cells; N=no inkibitor cells.
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Fig. 6. Cold cell inhibition of cytotoxicity of sensitized attacker cells against
labeled LSTRA cells. Graded concentration of cold inhibitory cells of LSTRA or
D TIC-treated sublines were used. (A) B10.A attacker cells sensitized against
DBA/2 lymphocytes. Analysis of ‘d" alloantigens recognized by ‘K’ responders for
K-TA-IB-IJ-IE regions of H-2. (B) B10.A (4R) attacker cells sensitized
against BI0.A(OR) lymphocytes. Analysis of ‘d’ alloantigens recognized by b
responders for 1G-S-G-D regions of H-2. * =responder cells; ** =sensitizing
cells; N'=no inhibitor cells.
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Fig. 7. Cold inkibition assay for the presence of foreign H-2

alloantigens on L3178Y/DTIC lymphoma cells. () CD2F, atiac-

ker cells sensitized against B1O lymphocytes and lested against RBL-5

(H-2°) labeled target cells. (b) CD2F, attacker cells sensitized

against C3H [ymphocytes and tested against 6C3HED (H-2%)

labeled target cells. * =responder cells; ** = sensitizing cells; N=no
tnhibitor cells.
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Table 2. Lysis of L3178Y/DTIC target lymphoma cells produced by allogeneic
cytotoxic lymphocytes

Responder Sensitizer
cells 931 Cr release*
CD2F, BI10 spleen cells 1.740.8
CD2F, C3H spleen cells 0.840.3
B10t L5178Y/DTIC tumor cells 47.2+1.2

*Attacker to target cell ratio was 40: 1.

tSpleen cells of C537B1/10 mice cocultured with X-irradiated (5.000rad in vitro
delivered by ®°Co irradiator) L5178Y/DTIC lymphoma cells at R : S ratio of 40: 1.

cells were incubated with B10 (H-2°) lym-
phocytes, sensitized in vitro for 5 days against
the same tumor cells (R:S=40:1).

DISCUSSION

In the present study four immunogenic
sublines were obtained by treating LSTRA
lymphoma with DTIC for 4-8 transplant
generations. Full and relatively stable immu-
nogenicity was obtained after a limited num-
ber of transplant generations, as previously
described for other LSTRA/DTIC
sublines [11].

Direct cytotoxicity of immune anti-
LSTRA/DTIC lymphocytes tested against
parental or DTIC-treated subline or cold
inhibition assay with both lines (Fig. 2) sug-
gested that LSTRA/DTIC cells express anti-
genic specificity(ies) not detectable in the
parental LSTRA lymphoma. This is con-
sistent with previous findings iz viwo showing
that DMTA can be demonstrated in DTIC-
treated LSTRA [11]. Expression of DMTA
has been also found in the present study
(Fig. 2) in a highly immunogenic DTIC-
treated subline of L5178Y lymphoma, thus
confirming previous results obtained in in vitro
cytotoxicity experiments performed with this
line [20]. Moreover, further studies conducted
with the same DTIC-treated lymphoma sub-
line showed that the immunogenic tumor cell
population is composed of leukemic clones
possessing distinct antigenic specificities [7].

The preliminary studies illustrated in the
present report add the finding that antigenic
‘cross-reactivity cannot be easily detected also
among DMTA of DTIC-treated lines gene-
rated from different parental lymphomas car-
rying either the H-2 or the H-2° haplotypes.

The presence of DMTA on tumor cell
membrane might interact with normal anti-
gens in several ways. The new antigenic

specficity(ies) could be associated or placed
close to normal determinants leading to chan-
ges of their reactivity. Moreover, the em-
ergence of new antigens on the cell membrane
could be balanced by a decrease of the
amount of the other normal surface antigens
[19]. In addition, the presence of tumor-
associated  transplantation  antigens  in
carcinogen-induced neoplastic cells has been
shown to be associated with the expression of
foreign H-2 specificities in a mouse model [8].

The major histocompatibility complex
specifies a discrete portion of membrane anti-
gens and can be subjected to detailed anti-
genic analysis. Therefore, the study on the
possible changes in the expression of the H-2
antigens in tumor cells carrying DMTA was
considered of potential interest. In particular,
it has been suggested that the appearance of
DMTA would result from DTIC-induced so-
matic mutation(s), leading to novel cell sur-
face antigens {22]. If the mutation affected
the H-2 gene(s) responsible for the expression
of strong transplantation antigens, signi-
ficant changes in the reactivity of one or more
determinants of the H-2 antigenic makeup
could be expected to take place in DTIC-
treated lymphoma cells. However, the results
of the antigenic analysis carried out with cell-
mediated immunity ¢ vitro did not evidence
substantial differences of the expression of H-2
antigens between parental and DTIC-treated
LSTRA sublines.

In the first set of experiments the lysis of H-
2 lymphoma cells produced in vitro by H-2°
or H-2 allogeneic lymphocytes sensitized
against the entire H-2¢ complex was equally
inhibited by parental or DTIC sublines, but
not by the genetically unrelated H-2° RBL-5
cells (Figs. 4a and 5a). This would indicate
that the lymphomas tested carry the same
density of H-2* antigens on cell membrane,
recognized by H-2% or H-2* lymphocytes as



H-2 Antigens in D TIC-Treated Murine Lymphomas 419

suggested by previous reports [6,23].
However, it was considered that changes of
the amount of antigens specified by one re-
gion of the H-2% complex could have been
balanced by opposite changes of the same
complex. More detailed analysis concerning
the levels of antigenicity associated with K-/4-
IB, IC-5-D or D regions of H-2* was perfor-
med on LSTRA and DTIC-treated sublines.
Again, marginal or no differences were de-
tected according to the experiments illustrated
in Figs. 4, 5 and 6.

The possibility that DTIC-mediated so-
matic mutation would have affected the pat-
tern of the H-2 complex of lymphoma cells, in
terms of generation of alien H-2 specificities,
has been tested with the L5178Y/DTIC line.
The data of Fig. 7 and Table 2 show that no
foreign H-2° or H-2* alloantigens recognizable
by cytotoxic lymphocytes could be demon-
strated in the L3178Y/DTIC line. Although
no exhaustive analysis of foreign H-2 specifi-
cities has been carried out, these data do not
support the hypothesis that DMTA could be
identified with alien histocompatibility anti-
gens. Moreover, the lack of obvious antigenic
cross-reactivity among different DTIC-treated
sublines (Table 1, Fig. 3) speaks against the
possibility  that common foreign H-2
specificity (ies) could be generated by DTIC
treatment either in H-2¢ (i.e., L3178Y/DTIC,
L1210Ha/DTIC) or H-2° (i.e., LBD-1) lym-
phoma lines. Therefore, these findings seem to
provide further support for the hypothesis that
DTIC treatment in viwo does not affect the
genetic profile of the H-2 complex.

In conclusion, the results of the studies
described in the present communication
showed that the presence of DMTA on
DTIC-treated lymphoma cells did not interfere
with the reactivity and the specificity of
surface antigens specified by selected regions of
H-2% complex and recognized by cytotoxic lym-
phocytes. This finding suggests also that no
interaction between DMTA and H-2 alloan-
tigens would occur on the tumor cell surface.
It follows that the present study does not
support the hypothesis that possible DTIC-
mediated somatic mutation(s) would take
place within the H-2 region, altering pro-
foundly the structure of normal determinants of
strong transplantation alloantigens.

However, further studies on the H-2? speci-
ficities detectable by specific alloantisera and
by allogeneic cytotoxic lymphocytes carrying
H-2 haplotypes other than H-2* or H-%*
would be required in order to provide a
possible additional support to the present
suggestion,
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