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signifft~cant progress on several fronts has been made . The results have met our
expec~ations of this project and have clearly defined the significant qqestions
for f*lal resolution by future research in this area.

~ A major advance has been the quantitation of IgG afld 1gM iiimunoglo1~ith.
present in the plasma membra nes of thymic lymphocytes wt4qh have been consiglered
until now to lack membrane tmeunoglobulin. The import of this finding is that ...
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the evidence for thymic lymphocytes as antigen—reactive cells is consistent with
the postulate of inimunoglobulin as cell receptor for antigen. Evidence for
surface 1’~~moglobulin on thymic lymphocytes was lacking because of a) the
failure of..sur~ace lodination to label more than a small fraction of thymic lyis- ~phOcyte ináünoglàbuH.n and b) the markedly greater efficiency of iodination or
peripheral lymphocytes compared to thymic J.ympho~y-~~~ ~ mystic J~ymphocyte mew—
brane8 are not as efficient~y.J.abeted is niembTranes from splenic lymphocytes and
more specifically , Ig~.-i~~àn~~]obulin in thymic lymphocytes is not labeled at al~We have cbnclud d~t1iat IgO tnsnunoglobulins are buried within the maçrix of the
plasma m~abt1~~ süd not accesçi1~le to external labeling. reagents.

)We have selectively extracted thymic lymphocyte glycoproteins using the
lithium diiodosalicylate method. This method of extraction has been shown to be
highl y efficient for~glycopro~eins in particular and recent reSults have demon-
strated that thymus specific . antigen.: is enriched in these~ extracta.\ The ezttact-
ed glycoproteins have been characterized and the method has been es4ablishe.d as
an efficient reproducible -technique for the isolation and characterfzation of thi
rat lymphocyte anoigens which are clearly associated with geneticz4bfltvGl of
immune responsiveness.

The delineation of differences between high rea~~pder and low responder lym~phocytes is not being studied by in vJ.tro bioaynthesis~b(~lyaphocyte membrane
coaponen~s using incorporation of radioactive amino acids .~~We have found in
thymus lymphocytes that two proteins of approximately 30,000 and 15,000 daltons

- rapidly incorporate amino acids and have a half—life of approximately 6 hours .
These proteins are being identified by immunochemical methods already developed
in the laboratory. The rates of synthesis and degradation of the thymocyte
membrane IgG ismun lobulin are also being compared in high and low responder
strains to define tabolic differences which correlAte with in vivo immuno-
logical responsive ess. Whether or not these buried iimitunoglobulina function as
antigen receptors equires labeling of this immunoglobulin to a very high
specific activity ith radioactive amino acids. i~inal resolution of this
question. will rest on future work based on this fundamental work supported by tlu
Research and Devel pment Command.
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FI nO I Scientific Report
DADA17-73-C-3020

The malor objectIve of this contract was to investigate the mechanism of action of antigens.
The .~per1msntai system that was chosen were Inbred rats so that the genetic component as well as the
hvm7unochsmical aspects of anH~~ actI~i cquJd be studied. The major problem was to find the intera ction
of the synthetic antigen po1y(GEu~2Lys~~Tyr~~) with lymphocytes from th, highly responding ACI inbred
strain of rats and from the poor responding F344 strain.

In th. course of this work we isolated lymphocyte plasma membranes of high and low responder
animals and analyzed biochemical and enzymatic composition. A thorough study showed that there
were a few observabl, biochemical differences between the cell membranes from lymphocytes derived
from the sam e organs in the high and low responder strains, but there were several major biochemical
and enzymatic differences between lymphocyte membranes from the spleen and from the thymi*(a) lypid content Vs higher in thymus than In spleen; (b) carbohydrate content is slightl y higher in
spleen than En thymus,~ (c) sialic acid content in thymus Is more than twice that in spleen; (d) 5’-nucleo-
tidase specific activity is twice as much in spleen than In thymus in the case of the high responder
strain (Ad ), but this difference is absent in the case of the low responder strain(F344); (e) SDS-poly-
acrylamfde gel cisc s analysis of the plasma membranes showed significant differences
between the spleen thymus with respect to their glycoprotein components. The thymocyt e plasma
membranes showed two major specific glycaprotelns and we initially suggested that they represent
thymocyte differentiation antigens. In our subsequent study w ith rabbit anti-rat brain anti-serum and
rthbit anti-rat thymocyte antiserum, we proved that these two components do represent the thymocyte
differentiation antigens.

In the course of these studies we also develop d techniques of quantitoting immunoglcbulins
in the lymphocyte plasma membranes and metabolic techniques for studying the events Initiated by
the reaction of antibody and antigen. We were able to demonstrate clearly that lymphocytes from
both the thymus and the spleen have 1gM and lgG molecules in their plasma membranes. Approodmately
1% of the membrane protein of thymocytes is IgG immunoglcbulin. By surface labeling, only trace
amounts of 1gM were detected on thymic lymphocytes. These findings led us to conclude that I9G
immunoglabulins are buried within the mahix of plasma membranes and not accessible to external
labeling reagents in thymocytes. On the contrary, immunoglobulins are accessible on the surface of
splenic lymphocytes. These investigations provide clear evidence for settling a major argument in the
immunotogkal literature.

As a second approach to demonstrate the presence of lgG and 1gM in thymocyte membranes,
we studied the biosynthesis of thes. molecules by Iwo different cell types. We were able to show that
~ lenic lymphocytes synthesize and secrete both lgG and 1gM whereas thymocytes secreted only lgG.
The synthesis of lgG Increased in the thymocytes after immunization, whereas the biosynthesis in splenic
lymphocytes was unaffected. These immunoglobu(Ins were isolated in a supernatant fluid of stimulated
and non-stimulated thymlc lymphocytes. In addition, stimulati on w Ith large amounts of antigen can
induce tolerance and decrease the amount of immunoglcbufln synthesized by these I tes.

Thus, we have been able to achieve three major goalm 1) the demonstration Ig and 1gM
in thymic lymphocytes as wel l as splenic lymphocytes, 2) a detailed analysis of th. protein and glyco-
protein structure of lymphocytes and, 3) demonstration of the biosynthesis of 1gM and lgG by splenic
lymphocytes and I9G by thymic lymphocytes.

~714’kThomas . GUIfH1 M.D
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