maximum predator life-span is included,
this will perhaps make the model dis-
cussed above unrealistic during that part
of the limit cycle where the victim
density is very low.

MicHAEL E. GILPIN
Department of Population and
Environmental Biology, University of
California, Irvine 92664
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Most of what Gilpin says is quite
right. Extinction in my simulation of
model 4 is caused by a truncation;
mathematically, model 4 does indeed
reach a limit cycle. However, that trun-
cation was designed into the system for
the sake of biological reality; I main-
tain that it was proper to do that and
proper to issue the warning based on
it. The value of V at the low point of
the cycle is just unrealistically small.

Immunology and Genetics

Thirty West Coast geneticists met
with specialists in various fields of im-
munology at La Jolla, California, 25—
26 February, to explore research and
clinical aspects of the interface of im-
munology and genetics, The workshop-
symposium was supported by the Na-
tional Genetics Foundation,

Genetic control of immune respon-
siveness to specific antigens and the
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Riebesell (1) has undertaken simu-
lations of a systematic series of two-
species exploitative systems. He has in-
cluded random environmental fluctua-
tions. In general, he finds that the non-
trivial equilibria of exploitative systems

can be roughly sorted into four types.-

The first includes those in which the
victim’s equilibrium V¥ .(that is, V) is
so close to K that simulated uncertain-
ty produces rapid predator extinction,
The second includes those with slightly
lower V they are steady states despite
the randomness. The third type is a
band of still smaller ¥ values; these pro-
duce the limit cycles of Gilpin. The last
type includes the smallest values of V
values so low that their associated limit
cycles are unrealistic; either or both
species become extinct. Cases of this
last type correspond to ones in which
strong enrichment is simulated, because,
as I showed in my report (2), an increase
in K has the same effect on stability
as a decrease in V. Thus a totally realis-
tic approach to the problem demands
that one deal with the probability that
enrichment ‘can meanmgfully increase
extinction rates.

In addition to that, even a change
from a steady state to an oscillation is
worthy of the concern of resource man-
agers. Oscillation would produce its
own problems: among them are fluctu-
ations in the food supply, fluctuations
in the labor market, and the need for

Meetings

possible relation of such control to
histocompatibility systems of mice,
guinea pigs, and man were considered
first. The antibody response involves a
complicated interaction between thy-
mus-derived  antigen-reactive  lym-
phocytes (T cells) and bone mar-
row—derived, antibody-producing cell
precursors (B cells). A T cell capable
of recognizing the specific immunogen
seems to stimulate proliferation of and
specific antibody production by B cells.

storage facilities to damp the effect of
the oscillation on consumers.

In defense of MacArthur’s and my
original work (3), it should be stated
that we noted the problem of global
stability therein, The section devoted to
it included several cases in which we de-
duced the existence of limit cycles. We
also admitted that graphical theory was
incomplete without a clear understand-
ing of global stability.

I should add that Gilpin’s proof of
limit cycles is unconvincing. It depends
on the assumption that, in order to
reach extinction, a population must
ride a vector which intersects an axis.
That is not so. The vector might reach
a confluence with the axis—merge with
it without crossing it.

May (4) has developed a convincing
argument for the generality of limit
cycles. Therefore, Gilpin’s conclusion is
perfectly accurate.

‘ M. L. ROSENZWEIG
Department of Biology, University of
New Mexico, Albuquerque 87106
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Immune response (Ir) genes and anti-
gen recognition were discussed by H.
O. McDevitt (Stanford) and B. Bena-
cerraf (Harvard). For some Ir genes..
both responder (R) and nonresponder
(NR) strains of mice and guinea pigs
give a primary 19§ response, but only
R strains give a 7§ secondary response.
T cells appear to respond to “carrier”
determinants on a given antigen, while
the structure of the antibody combining
site (idiotype) is a function of the
structural genes for the immunoglobu-
lins and is expressed in B cells. Genetic
loci controlling graft rejection and
amount of antibody produced and af-
fecting antibody specificity map in
a region of mouse linkage group IX.
Ir maps between H-2K and H-2P, the
two well-separated cistrons of the ma-
jor histocompatibility system in the
mouse (homologous with the LA and
Four cistrons in the human HL-A sys-
tem). Ir seems to comprise a set of
several or many linked genes with dif-
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fering specificity, possibly evolved orig-
inally for other cell surface functions.
These genes appear to be distinct from
the array of structural genes required
to account for the diversity of amino
acid sequences in the variable regions
of immunoglobulins,

M. Cohn and M. Weigert (Salk In-
stitute) used lambda myeloma proteins
with antibody specificity to dextran
and kappa myeloma proteins with anti-
body specificity to pneumococcal C
carbohydrate (phosphorylcholine) as
antigens to elicit isoantibodies against
antibody combining sites (antibody to
idiotype) in mice. Ability to produce
a particular idiotype in various strains
appears to be associated with a partic-
ular immunoglobulin heavy chain allo-

type, but not with any particular H-2 -

phenotype.

Inherited defects of cellular and
humoral immunity in man provide
counterparts to the experimental ma-
nipulation of immune systems in ani-
mals. H, H. Fudenberg (University of
California, San Francisco) reviewed
deficiency syndromes affecting stem
cells, B cells, and T cells. The clinical
severity varies, according to the partic-
ular class of cells and immunoglobulins
affected. Inherited syndromes of neu-
trophil and complement dysfunction
and autoimmune disorders also may be
responsible for impaired host defenses.
Although many of these syndromes are
determined by single autosomal or X-
linked genes, there are still no clues to
the normal functions of such genes in
the development and maintenance of
immune responsiveness. Methods are
too insensitive to distinguish whether
there is a normal number of cells with
decreased synthetic capacity or a de-
creased number of cells with normal
synthetic capacity, or some block in
the secretion of synthesized immuno-
globulins in the antibody-deficiency
conditions. ;

E. R. Giblett (University of Wash-
ington, Seattle) summarized definitive
work by others on the genetic and en-
zymatic control of ABO and Lewis
specificities on human red blood cell
membranes and on blood group sub-
stances in body secretions, such as
colostrum, ovarian cyst fluid, and
saliva. The gene products are trans-
ferases which successively add specific
sugar moieties to the carbohydrate
chains attached through
threonine residues to a peptide back-
bone. The Lewis specificity has been
found on sphingolipids in plasma and
tumor tissue, as well as on glycopro-
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serine or

teins. The distinction between A, and
A, reactivity in the ABO system has
been partially clarified with transferase
enzyme assays. Results indicate - that
these two phenotypes differ in the den-
sity of receptor molecules per cell. Such
steric relationships of antigenic groups
on membranes are also a crucial issue
in current studies of histocompatibility
antigens,

P. Terasaki (University of Cali-
fornia, Los Angeles) reviewed multiple
aspects of human transplantation ge-
netics, The two cistrons of the major
histocompatibility system have many
alleles, Although recombination occurs
at about 1 percent frequency between
the two cistrons, haplotypes represent-
ing specific c¢is pairs of alleles at the
two loci are maintained in linkage dis-
equilibrium, either because of steric
requirements of the structure of histo-
compatibility antigens or because of
some unknown selective forces. There
are marked racial and ethnic differ-
ences in allele and haplotype frequen-
cies. Extensive data with kidney trans-
plants confirm the importance of the
best possible “match” of donor and
recipient. However, surviving mis-
matched transplants occur—either be-
cause of effective immunosuppressive
therapy or, more interestingly, because
of cross-reactivity between certain HL-
A antigens. With a method in which
platelet absorption was used before test-
ing cytotoxicity, there were no cross-
reactions between the LA and Four

series, but a varying degree of cross- -

reactivity between specific pairs within
each series. Recipient responsiveness
has been examined in patients who
have had a second transplantation, with
testing for the presence of preformed
cytotoxins before the second transplant.
Those lacking such cytotoxins had
much better survival, Similarly, half of
hemodialysis patients do not develop
cytotoxic antibody from transfusions
and have better survival than those
who are sensitized. Whether respon-
siveness in this context is homologous
with the immune response genes dis-
cussed above in animal systems is sim-
ply unknown, It is known, however,
that one-third of Rh-negative volun-
teers immunized with Rh-positive cells
fail to respond with antibody to Rh,
HL-A phenotype frequencies have
been determined for a great many dis-
eases in a search for some meaningful
associations between disease suscepti-
bility or disease resistance and the HL-
A system. Several reports have shown
an excess of individuals with HL-AS

phenotype among patients with Hodg-
kin’s disease having long survival.
Leukemias, many varieties of cancer,
rheumatoid arthritis, lupus erythemato-
sus, psoriasis, and multiple sclerosis
have been studied, with interesting new
leads for the last three diseases. Such
associations could represent the func-
tion of certain HL-A antigens on cell
surfaces as virus receptors or the effect
of HL-A linked Ir genes or other linked
genes. However, any statistical associa-
tions must be viewed with caution. At

least 25 specificities are compared (P

value must be lower than .002 to sug-
gest biological significance), and the
ethnic variation in phenotype frequen-
cies makes matching of control groups
difficult.

R. A, Reisfeld (Scripps, La Jolla)
presented chemical data on the nature
of the histocompatibility antigens. Anti-
genic reactivity is retained even when
most of the carbohydrate has been re-
moved enzymatically, but protein de-
naturants destroy antigenicity. Com-
parisons of peptide maps and amino
acid composition suggest that antigenic
differences may be due to differences
in amino acid sequences. The micro-
heterogeneity found with immuno-
globulins appears to be absent; for
example, only the 24 tryptic peptides
expected from a composition of 18
lysyl and 5 arginyl residues were ob-
tained from a preparation having 2,
7/10, 14 specificities. Just how the
two cistronic gene products (LA and
Four) are related is unknown. Pre-
sumably, two independent polypeptides
are produced, which may then interact
within the membrane’s mosaic struc-
ture, Formation of a polycistronic mes-
senger RNA and translocation of the
gene products, in analogy with variable
and constant regions of immunoglobu-
lins, remain formal possibilities. Mono-
specific antiserums of greater affinity
are needed as reagents to separate the
specific antigens. i

Transformed cells have tumor-spe-
cific antigens, yet tumors manage to
evade an immune response, apparently
by modulation, masking, or dilution of
the cell surface antigen. R. Hyman
(Salk Institute) described allelic forms
of the normal thymus antigen theta in
C3H and AKR strains of mice, use of
cytotoxic antibody for immune selec-
tion of variant clones of lymphoid cell
lines that have lost one or more detect-
able antigens, and cell fusion tech-
niques to study regulation of antigen
expression in hybrid cells. The relations
among tumor-specific, histocompatibil- .
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ity, and fetal antigens remain to be
clarified immunologically, chemically,
and genetically.

Finally, P. Bretscher (Salk Institute)
presented a speculative model for the
development of generalized autoimmu-
nity, in which both B and T cells
would be required for induction of
antibody production by foreign antigen,
but in which only B cells would be
necessary for maintenance of tolerance
(paralysis of self-antigen). Such a
model will have to take into account
extensive data from autoimmune-prone
NZB mice and from human patients
and families with autoimmune dis-
orders.

During the past decade, the study
of immunogenetics has revealed several
important biological phenomena. The
synthesis of a single immunoglobulin
polypeptide chain involves at least two
genes, and an unknown mechanism
generates extraordinary diversity in the
variable region sequences of immuno-
globulins, Mammalian histocompatibil-
ity antigens are extensively poly-
morphic, are coded by a genetically
complex chromosomal region, and are
linked to genes controlling immune
responsiveness. An interacting system
of two cell types is necessary to trigger
antibody synthesis. The implications of
these findings extend beyond the field
of immunology to other genetic sys-
tems involved in differentiation.

GILBERT S. OMENN
Division of Medical Genetics,
University of Washington, Seattle 98195

HucH O. McDEvITT
Division of Immunology, Stanford
University, Stanford. California 94305
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