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One of the basic effects of antigens on lymphocytes is to stimulate DNA
synthesis and cell division. This effect is readily demonstrable in vitro (1-3)
and in vivo (4-7). Thymus “independent” antigens may stimulate DNA
synthesis by B lymphocytes only (8, 9) or by both T and B lymphocytes (10,
11), while thymus-dependent antigens typically stimulate DNA synthesis
by both T and B cells (12, 13), with the response of the T cells generally pre-
ceding that of the B cells (5, 13). While some of this accelerated DNA syn-
thesis reflects the activity of specific clones of lymphocytes with surface re-
ceptors for the antigen selected (14-17), much of it also seems to reflect the
activity of cells with no intrinsic specificity for the antigen (15, 16, 18-25).
These latter cells presumably are responding to mitogenic factor (18, 19),
possibly to other T cell products (20-25) and possibly to other substances
whose sources are not presently defined. This background of nonspecific stimu-
lation has made it very difficult to study the antigen-induced DNA synthesis
of specifically reacting cells directly.

We have recently described a system whereby it is possible to concentrate
recirculating long-lived lymphocytes of a particular specificity by secondary
antigenic stimulation (15, 16). Unfortunately this secondary stimulation also
results in the nonspecific trapping of many other long-lived recirculating
lymphocytes in the same lymph nodes (15, 16). The present studies, which
were undertaken to try to refine this system, are based on the following two
observations: first, most rapidly dividing lymphoid cells do not ordinarily
recirculate (26) and therefore have little tendency to accumulate in anti-
genically stimulated lymph nodes (27, Emeson, Thursh, and Noble, unpub-
lished observation), and, second, cells with specific reactivity for an antigen
seem to rapidly synthesize DNA at very specific times after antigenic stimu-
lation (28, 29). It was hoped that labeling cells for a very brief period after
antigenic stimulation might make it possible to define conditions where spe-
cifically reactive cells were labeling much more rapidly than other recirculating
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lymphocytes, and where most of the nonspecifically labeling cells were non-
recirculating and therefore not available for localization in the secondarily
stimulated lvmph nodes.

Materials and Methods

Animals.—Genetically inbred female CBA/J mice were obtained from the Jackson Lab-
oratory, Bar Harbor, Maine.

Immunization.—Groups of CBA/J mice not less than 8 wk of age were immunized to
either sheep red blood cells (SRBC)! (Grand Island Biological Co., Grand Island, N.Y.) or
chicken RBC (CRBC) (courtesy of Doctors L. W. Schierman and R. A. McBride) as pre-
viously described (16). In one experiment the immunizing dose of SRBC was reduced to
10 X 108 cells and that of CRBC to 5 X 10% cells, divided between the intravenous and
intracutaneous routes. Similar CBA/J mice were immunized with Brucella abortus (BA)
stained ring test antigen (courtesy of Dr. D. E. Pietz, U. S. Dept. of Agriculture, Animal and
Plant Health Inspection Service, Ames, Towa) using 2 X 10® organisms, half intravenously
and half divided among the four foot pads.

Labeling of Lymphoid Cells.—In vivo labeling of lymphoid cells was essentially as previously
described (15, 16) using the same total dose of [*H] or [*4C]thymidine. The labeling periods
were, however, reduced from 12 days to 6-8 days, and the total number of injections of isotope
in some cases was reduced from 24 to 18.

In vitro labeling with uridine or thymidine was performed by incubating cells with iso-
topically labeled compounds (New England Nuclear Corp., Boston, Mass.) for 45 min at
37°C. Each milliliter of the incubation mixture contained 1 X 10% living lymphoid cells,
prepared as a single cell suspension as previously described (15), 25 uCi of *H or 5 uCi of
14C.labeled nucleic acid precursor, 0.15 m! IPT gamma globulin free fetal calf serum (pre-
viously heated to 56°C for 30 min), 100 U of penicillin and 100 ug streptomycin in tissue cul-
ture medium-199 (TC-199) (Grand Island Biological Corp.). After incubation the cells were
washed three times in 50 ml volumes of Hanks’ balanced salt solution (HBSS) and adoptively
transferred to syngeneic female mice as previously described (15).

Challenge—The recipient mice were challenged with 0.05 ml of a 409 suspension of SRBC
or CRBC, or with 0.05 ml of saline containing 1 X 10% BA organisms, divided between one
front and one rear paw.

Experimental Design.—In the first series of experiments, donor mice were immunized
with CRBC or SRBC, then 3, 10, 17, or 31 days later started on a 6-8 day course of [3H] or
[**C]thymidine. 3 wk after the last injection of isotope the donors were sacrificed and their
cells were pooled and injected into groups of syngeneic recipients. These recipients were then
challenged with CRBC in the right front and rear paws and SRBC in the left front and rear
paws and sacrificed 3 days later. The draining lymph nodes (axillary, brachial, popliteal,
and iliac) were removed and segregated as to side for radiochemical analysis. Two groups of
mice immunized 61 days before sacrifice (one with CRBC, the other with SRBC) were not
given any isotope in vivo; the cells of these mice were labeled in vitro with [*H] or [*¢ Cluridine
just before adoptive transfer.

In the second group of experiments, mice immunized to CRBC or SRBC were sacrificed
at various times after immunization and their cells incubated in vitro with 3H- or *4C-labeled
uridine or thymidine, then adoptively transferred. In one experiment unlabeled BA immune
cells were mixed with the pool of labeled SRBC and CRBC immune cells before transfer.

L Abbreviations used in this paper: BA, Brucella abortus stained ring test antigen; CRBC,
chicken red blood cells; dpm, disintegrations per minute; HBSS, Hanks’ balanced salt solu-
tion; R, normalized *H (*H/*C); SE, standard error of the mean; SL.C, specifically localizing
cells; SRBC, sheep red blood cells.
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In some experiments all recipients were challenged with both SRBC and CRBC as above. In
other experiments, mice were challenged with SRBC only or with CRBC only, using BA as a
nonspecific (with respect to the labeled cells) challenge on the contralateral side.

Preparation of Samples and Counting Procedures.—Lymph nodes were dried and defatted
with acetone and dissolved in 1 N NaOH as previously described (15). In some experiments
where in vitro labeling with uridine had been performed DNA and RNA were separated by
the Schmidt-Thannhauser method (30) and then counted separately. The clear aqueous
alkaline samples were suspended in a dioxane Cab-O-Sil (Packard Instrument Company,
Downers Grove, Il1.) cocktail as previously described (15). *H and *C were counted simul-
taneously (31) in a Packard liquid scintillation spectrometer (model 3375) (Packard Instru-
ment Company).

Treatment of Data.—The treatment of data was as previously described (15, 16). Very
briefly, this involves calculating the normalized H (R) for each set of stimulated lymph
nodes (dpm SH/dpm !*C), and comparing the two sets of draining lymph nodes of each
recipient mouse by dividing the R of one set of nodes by the R of the other set of nodes.
For convenience, the ratio was arranged so that values greater than 1.00 indicate an immuno-
logically specific accumulation of the appropriately labeled cells in each set of nodes. In all
the experiments described in this communication, CRBC immune cells were labeled with *H
and SRBC immune cells with 1C.

Where individual recipients were challenged with either CRBC or SRBC it is possible to
estimate the absolute amount of radioactivity (in dpm) carried to the stimulated lymph
nodes by specifically localizing cells (SLC) from the formulae:

FHISLC = PHJCRBC — [“CICRBC (Rsa), and
[“CJSLC = [CJSRBC — PHJSRBC (1/Rsa),
where Rpa = [FHJBA/[“C]BA.

These formulae are based on the assumption that in the absence of specific localization
the R values of different lymph nodes (other then mesenteric) of a single recipient will be
very nearly equal. We have considerable data indicating that this assumption is valid (16,
Thursh and Emeson, unpublished observation).

Statistical M ethods.—The data from recipients challenged with both CRBC and SRBC was
analyzed as previously described (15, 16) using the Student # test and the sign test. In the
sign test, when the ratio Rocrpo/Rgruc Was greater than 1.00 the animal was given a plus
sign; when the ratio was less than 1.00 it was given a minus sign. Values of 1.00 £ 0.01 were
considered equal and were not included in the calculation. The probability of obtaining the
observed number of plus signs or more than the observed number of plus signs from any group
of recipients was calculated from the binomial distribution (32) with P = 0.5 in the expression
(HPTg" 7 (33).

The data from recipients challenged with either CRBC or SRBC plus the indifferent
antigen BA were analyzed in the same way, the terms being arranged so that values greater
than 1.00 indicate immunologically specific localization.

RESULTS

The results of experiments involving in vivo labeling of anti-CRBC SLC
with [PH]thymidine and anti-SRBC SLC with [“C]thymidine are summarized
in Table 1. These data clearly show that SLC are synthesizing DNA more
rapidly than other recirculating cells during the first postimmunization period
tested (days 3-8 or 3-10) and probably during the second period (days 10-15)
as well. It is equally obvious that from the third postimmunization week on,



662 DNA SYNTHESIS BY SPECIFICALLY LOCALIZING CELLS

TABLE 1
Specific Localization of Long-Lived Lymphocytes Labeled In Vivo with [*H) or [YC\Thymidine
No. qi.mice
o. of D positive* M R /
Group " oflabeling  Torl oo £ “Rsrag £
equal

1 6 3-10 6/6 <0.02 1.11 <0.01
2 5 3-8 4/4 <0.10 1.06 <0.01
3 5 10-15 4/5 NS 1.05 <0.05
4 6 17-22 0/0 NS 1.00 NS
5 5 17-24 3/4 NS 1.02 NS
6 6 31-28 1/1 NS 1.00 NS
7 6 611 3/3 NS 1.02 NS

*In the sign test data which are neither + nor — are not included in the calculation of P.
Rorpe/Rsrpe ratios of 1.00 2= 0.01 are considered equal.
1 Donor cells labeled in vitro with [*H] (anti-CRBC) or [**C]uridine (anti-SRBC).

SLC synthesize DNA no more rapidly than other recirculating lymphocytes.
The total amount of isotope incorporated by SLC during the first 6-8 days is
comparable to that which we have previously reported for SLC labeled with
the same total dose of radioisotope over a 2 wk period (days 3-15) (16). There
is a suggestion of some specific localization of cells labeled in vitro with [*H]
or [“Cluridine (no effort was made to separate labeled RNA from labeled
DNA in this particular experiment) on day 61, but the differences in the
Rerpe/Reree in this group are so small (mean 1.02) that we hesitate to attach
much significance to them.

The observation that it is possible to label the DNA of SLC over a much
shorter period than we had previously thought possible, led us to the idea that
SLC might be more selectively labeled in vitro than in vivo. In the first pre-
liminary experiment, uridine rather than thymidine was used as the labeled
nucleic acid precursor, because we felt there might be even greater selectivity
of RNA synthesis by SLC during this time. The results of this experiment were
somewhat surprising in that while the RNA of SLC did show slight selectivity
of labeling (5/5 mice in this group had Rerse/Rsrec values in the direction of
Immunological specificity, with a mean value of 1.03) on postimmunization
day 3, there was much more striking selectivity in the labeling of the DNA
of SLC (mean Rcrso/Rsree value of 1.28) on the same day. A much greater
degree of specificity could be demonstrated when thymidine rather than uri-
dine was used as a precursor. Under these conditions, Rcrpc/Rsrec ratios
greater than 3.0 were observed for the first time, thus indicating that it would
now be possible to study the response to one antigen at a time and thereby
to express results in absolue terms (the actual dpm’s of *H or *C carried to
lymph nodes by SLC) rather than in relative terms (Rcrno/ Rerse) such as
had been necessary up to now.
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The results of the first experiment using this procedure are summarized in
Table II. In this experiment all 15 recipients received a single pool of [*H]thy-
midine labeled anti-CRBC cells, [*C]thymidine labeled anti-SRBC cells and
unlabeled anti-BA cells. Recipients 1-5 were challenged with SRBC on one
side and BA on the other, recipients 6-10 with CRBC and BA, and recipients
11-15 with CRBC and SRBC. These data resemble those in Table I and those
previously reported (16) in that all 15 recipients showed differences in the

TABLE 1I
Specific Localization of Lymphoid Cells Labeled In Vitro with [*H) or [\*C]Thymidine
Right sided lymph nodes Left sided lymph nodes SLC
Animal dpm dpm Ratio dpm %
dm®E o R dmdH L R
CRBC challenged BA challenged RcrBC/RBA
1 3,198.3 82.1 39.0 3,863 .1 142.1 27.2 1.44 965.2 (3H) 30.2
2 3,844.5 95.4 40.3 3,865.5 150.4 25.7 1.57 1,392.7 (3H) 36.2
3 3,665.0 92.6 39.6 3,907.9 140.9 27.7 1.43 1,100.0 (3H) 30.0
4 4,544 .2 95.1 47.8 5,218.8 178 .3 29.3 1.63 1,757.8 (*H) 38.7
5 3,837 .4 97.3 39.4 4,385.8 156 .4 28.1 1.40 1,103.3 (3H) 28.8
3,817.9 92.5 41.2 4,248.2 153.6 27.6 1.49 1,263.8 (SH) 32.8
BA challenged SRBC challenged RBA/RSRBC
6 3,263.0 119.5 27.3 2,367.2 157.0 15.1 1.81 70.3 (1C) 44 .8
7 4,357.2 147.5 28.9 2,364.0 185.6 12.7 2.27 103.8 (1¢C) 55.9
8 3,727.8 136.4 27.3 2,311.5 232.3 9.9 2.76 147.6 (4C) 63.6
9 3,506.7 128.9 27.2 2,002.8 176.6 11.3 2.41 103.0 (14C) 58.3
10 2,810.2 102.9 27.3 2,422.7 181 .4 13.4 2.04 92.7 (1C) 5t.1
3,513.0 127.0 27.6 2,293.6 186 .6 12.5 2.26 103.5 (4C) 54.7
CRBC challenged SRBC challenged RcRBC/RSRBC
11 4,392.2 96.3 45.6 2,199.2 190.5 11.5 3.97 — —
12 4,365.5 94.8 46.1 2,463 .1 155.5 15.8 2.92 — —
13 4,350.8 109.6 39.7 2,428 .1 193.6 12.5 3.18 — —
14 4,423.2 &8.5 50.0 2,226.9 193.0 11.5 4.34 — —
15 5,180.3 108.3 47.8 3,139.4 202.4 15.5 3.08 — —
4,542.4 99.5 45.8 2,491.3 187.0 13.4 3.50 — —

Rerso/Rea , Rea/Rswsc, and Rerpo/Rsrec ratios of the appropriately chal-
lenged lymph nodes consistent with an immunologically specific partitioning
of the transferred lymphocytes according to the antigens used for challenge.
The data in Table II differ markedly, however, in the magnitude of the dif-
ferences observed (a mean Rcrac/Rsrec value of 1.14 is the largest one ever
observed using in vivo labeled long-lived cells). The Rya/Rsrec of mice chal-
lenged with SRBC + BA (2.26) plus the Rernc/Rsa of mice challenged with
CRBC + BA (1.49) approximates this Rcrpc/Rsrpc value of 3.50 seen in
mice challenged with both SRBC and CRBC simultaneously, suggesting that
the SLC of the CRBC and SRBC immune populations are partitioning inde-
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pendently of each other. This is also demonstrated by looking at the same data
from a different point of view; it is possible to abolish the evidence of im-
munologically specific partitioning of the two populations of labeled lympho-
cytes in animals 11-15 by subtracting the percentage SLCcrrc [(0.328) *H]
from the right sided lvmph nodes and the percentage SLCgrac [(0.547) #C]
from the left sided lymph nodes.

In a second series of experiments using this procedure, summarized in
Table III and in Figs. 1 and 2, we have studied the in vitro incorporation

TABLE IIT
Specific Localization of Lymphocytes Labeled In Vitro at Various Times After Primary
Immunization

Group* ::‘:]tl‘(;g::; Day Rorse or Rsrac & SE Rpa + SE R%I;iC/ Rléllaﬁs/c
1 CRBC 2 27.8 £ 1.20 (CRBC) 19.1 + 0.24 1.46 —
2 SRBC 2 15.3 =+ 0.69 (SRBC) 19.3 + 0.29 —_ 1.26
3 CRBC 3 21.0 & 0.61 (CRBC) 11.5 =+ 0.38 1.83 —
4 SRBC 3 8.47 £ 0.45 (SRBC) 13.6 =+ 0.31 — 1.61
5 CRBC 4 20.1 % 0.90 (CRBC) 14.8 4+ 0.39 1.36 —
6 SRBC 4 12.9 £ 0.74 (SRBC) 14.6 =+ 0.35 — 1.13
7 CRBC 5 12.5 & 0.350 (CRBC) 8.81 + 0.13 1.42 —
8 SRBC 5 8.01 £+ 0.11 (SRBCQC) 8.87 + 0.23 — 1.11
9 CRBC 7 10.8 =+ 0.33 (CRBC) 891 + 0.13 1.21 —
10 SRBC 7 9.42 & 0.19 (SRBC) 9.18 £ 0.07 — 0.97
11 CRBC 11 13.4 £ 0.30 (CRBC) 11.5 £ 0.29 1.17 —
12 SRBC 1 12.3 + 0.27 (SRBC) 11.7 + 0.17 — 0.95
13 CRBC 14 10.3 2 0.37 (CRBC) 9.95 £ 0.30 1.04 —
14 SRBC 14 10.0 £ 0.26 (SRBC) 9.72 £ 0.23 — 0.97
15 CRBC 24 9.60 + 0.26 (CRBC) 8.68 £ 0.04 1.11 —
16 SRBC 24 9.60 &= 0.26 (SRBC) 9.21 £ 0.17 — 0.96

* There are four recipients in each group. Paired groups (e.g. 1 and 2) received a single
pool of [*H]thymidine labeled CRBC immune cells and [*“C]thymidine labeled SRBC im-
mune cells.

1 All mice challenged with antigen listed on right side and with BA on left side.

of [*H] and [“C]thymidine into the DNA of SLC as a function of the time
after immunization. In these experiments we did not feel it necessary to adop-
tively immunize the recipients to BA in order to generate enough nonspecific
trapping of recirculating lymphocytes in the contralateral lymph nodes for a
suitable radiochemical control. In Fig. 1 the total *H, the FH]SLC and the
PH]SLC/total *H X 100 (percent SLC) of the CRBC challenged lymph nodes
has been plotted against the time (post primary immunization) of labeling, and
in Fig. 2 the total “C, the [“CISLC and the [“C|SLC/total *C X 100 (per-
cent SLC) of the SRBC stimulated lymph nodes has been similarly plotted.
In both cases there is an increased incorporation of radioactive thymidine
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Fic. 1. The total accumulation of ®H-labeled lymphoid cells (@) =+ SE and the accumula-
tion of *H-labeled anti-CRBC SLC (X) == SE in CRBC challenged lymph nodes, along with
the percent SLC (Q), calculated by dividing [*H]SLC by total *H and multiplying by 100.
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F1G. 2. The total accumulation of *4C-labeled lymphoid cells (@) == SE and the accumu-
lation of C-labeled anti-SRBC SLC (X) = SE in SRBC challenged lymph nodes, along
with the percent SLC (Q), calculated by dividing ['*C]SLC by total '*C and multiplying
by 100.

into lymph node seeking cells generally as early as 48 h after primary im-
munization, and over and above this a preferential incorporation of radio-
active thymidine into the DNA of SLC at the same time. In both cases (Figs.
1 and 2) the rate of DNA synthesis by SLC, both absolute (dpm) and relative
(percentage of the total count) seems to peak on day 3, at which time 45.3%
of the 3H in the CRBC challenged lymph nodes and 38.1% of the “C in the
SRBC challenged lymph nodes has been carried there by SLC. In other ex-
periments, 32.8-43.4% of the *H and 51.7-34.7% of the “C carried to the
specifically challenged lymph nodes by cells labeled on postimmunization
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day 3 could be attributed to SLC, and the general shapes of the curves (for
the first 5 days) were very similar.

DISCUSSION

The present studies have shown that there are specific periods after primary
immunization when SLC are synthesizing DNA very much more rapidly
than other recirculating Iymphocytes. During these periods a brief (45 min)
in vitro exposure to radioactive thymidine results in a very highly selective
labeling of these cells. When these selectively labeled SLC are transferred to
syngeneic hosts and allowed to respond to local antigenic challenge, they can
account for as much as 50% of the total observed radioactivity in a set of
stimulated lymph nodes.

The present studies have also shown that SLC labeled with [*H] or [“Cluridine
(which labels long-lived cells in a random way) at a time when SLC can be
assumed to have reverted to the resting state (61 days post primary im-
munization) fail to show convincing evidence of specific localization. This
probably relates to the fact that SLC numerically constitute only a small
fraction of the total number of recirculating lymphocytes trapped in an anti-
genically stimulated lymph node. An additional factor could be a low in-
trinsic rate of RNA synthesis (34) in SLC belonging to the long-lived B lympho-
cyte population.

The original demonstration of an immunologically specific trapping of
recirculating long-lived lymphocytes in antigenically stimulated lymph nodes
(15, 16), while of considerable theoretical importance, has only limited prac-
tical application as a model in the study of cellular immunity, principally
because of limitations in the degree of selectivity of labeling of SLC achieved.
The procedure for in vivo labeling of SLC, which was based upon published
methods for labeling long-lived lymphocytes in resting animals (35), resulted
in an immunologically specific component in the partitioning of two popula-
tions of labeled lymphocytes in response to challenge with two antigens of
only 10-15%, even using up to 80 uCi *C and 360 uCi *H per donor mouse.
Obviously it would be extremely difficult to adapt this method to the study
of one antigen at a time, where it was expected that the immunologically
specific component would be only half as large. The large amounts of isotope
needed to label long-lived cells effectively, and the long times needed to com-
plete a single experiment, also limit the usefulness of this technique. The in
vitro techniques described in this communication seem to overcome most of
those difficulties. We believe that when the problems discussed below are more
fully understood, in vitro labeling of SLC will make it possible to apply the
model of immunologically specific lymphocyte trapping to studying the gen-
eration, dissemination and expression of immunological memory along with
many other problems of cellular immunity more directly than has previously
been possible.
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In the present studies we see a rather sharp peak in the rate of DNA syn-
thesis by SLC on the third postimmunization day, with a rapid decline in this
rate over the next few days. In the SRBC immunized mice, no detectable
selectivity of labeling of SLC is observed after day 5, while in the CRBC im-
munized mice, SLC seem to continue synthesizing DNA at an increased rate
throughout the duration of the experiment (24 days). We suggest that this
probably reflects differences in the relative doses of the two antigens used,
though intrinsic qualitative differences in the response to CRBC as opposed
to SRBC may also play a role (36). It is not entirely clear exactly when the
increase in the rate of DNA synthesis by SLC begins, though the evidence
now available suggests that this starts between 24 and 48 h after immuniza-
tion.

It is interesting to note that the curve of preferential DNA synthesis by SLC
in the SRBC immunized mice (Fig. 2) is almost identical to the curve for T
cell mitosis in response to this same antigen reported by Davies et al. (5).
DNA synthesis by antibody-forming cell precursors, which are of course B
lymphocytes, has also been described as starting within 2448 h of primary
immunization (37). While we believe that many and perhaps most SLC are
T lymphocytes, at present there is no direct proof of this available. There is
on the other hand evidence that B cells are capable of specific localization
(38), though under rather different conditions from those described here.
We are presently exploring the effect of anti-f on SLC to try to resolve this
point.

We are not certain of the significance (if any) of the “reversed specificity”
observed in 13/16 SRBC challenged recipients of cells labeled on days, 7, 11,
14, and 24 (Table ITI). It seems possible that this represents an immunological
cross reaction whereby SRBC cause the trapping of some *H-labeled anti-
CRBC cells, even though only very slight cross reaction between these two
antigens has been described in other systems (39, 40). Other explanations are
also possible. It could be postulated, for example, that there are different rates
of reutilization of [*H]thymidine (41) in the SRBC and BA stimulated lymph
nodes, the excess [*H[thymidine (over [“C|thymidine) being available because
of the greater cytotoxicity of the very low energy H beta emission and the
higher specific activity of the [*H|thymidine used for labeling (28, 42, 43).

The much higher values of Rcrec/Rsrec obtained using in vitro (3.50)
rather than in vivo (1.10) labeling are also very interesting. There are at
least three possible explanations for this discrepancy, which we believe is
mainly the result of differences in the time of labeling relative to the time of
adoptive transfer. First is the possibility that many of the SLC labeling in vitro
are differentiating “end cells” that die during the 3-wk waiting period after
the in vivo labeling. A less likely possibility (in view of the relatively small
amount of new radioactive thymidine incorporated by SLC after day 35) is
that these cells continue to divide in vivo and thus dilute out their label on
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this basis. Finally, it is possible that after postimmunization day 5 the rate
of DNA synthesis by SLC relative to that of other recirculating cells declines
to the point where there is dilution of the selectivity of labeling of SLC.

It is possible that at least part of the excess in vitro labeled DNA carried to
lymph nodes by SLC represents “metabolic” DNA (44) associated with cellu-
lar differentiation which may have a more rapid rate of turnover (44) than
the “‘genetic” DNA synthesized during the S phase of the cell cycle. This
could account for the loss of label from SLC during the 3 wk waiting period
after in vivo labeling just as well as differentiation and cell death postulated
above. If this proves to be the case, the technique described here for concen-
trating the labeled DNA of cells differentiating in response to a single antigen
(at the peak, 50% of the labeled DNA in challenged lymph nodes is associated
with SLC) should prove to be a valuable one for defining and characterizing
this type of DNA. Several investigators have previously attempted to demon-
strate DNA’s of this type in mouse plasma cell myelomas by differences in
their hybridization with labeled specific RNA. Some have presented rather
encouraging results (45), while others have failed to detect any evidence of
gene amplification under these conditions (46). Having the unique DNA
selectively labeled rather than the RNA would obviously provide a much more
sensitive system for studying this question.

SUMMARY

The present studies have shown that cells capable of specific localiza-
tion in response to challenge with CRBC or SRBC synthesize DNA very rapidly
during the period from 2-5 days (peak 3 days) post primary immunization.
This has been done by incubating the antigenically stimulated lymphoid cells
with [*H] or ["C]thymidine in vitro for 45 min before adoptive transfer to
syngeneic recipients. Specifically localizing cells (SLC) labeled in this way
may ultimately account for up to 50% of the *H or "C present in a set of spe-
cifically challenged lymph nodes 3 days later. The data presented are con-
sistent with the hypothesis that SLC numerically constitute only a very small
fraction of the total number of recirculating lymphocytes trapped in antigen-
ically stimulated lymph nodes, and that the demonstration of specific localiza-
tion therefore depends upon selectively labeling these SLC relative to other
recirculating cells. Attempts to selectively label the RNA of SLC with the
precursor uridine have to date met with only very limited success.

The authors wish to thank Mr. Michael Palladino for his very able technical assistance.
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