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Preface

The Mid-West Autumn Immunology Conference, which is eight years young,
has fogussed its attention for this year's session upon humoral immunity. Of
the two symposia presented, one centered upon how antibody diversity is
controlled by immunoglobulin genes and the other dealt with B cell
differentiation-activation. Bringing together on one program several experts
in each of these topics had the stimulating effect of generating discussion
not only on the separate subjects but on the areas of overlap, as well. Of
particular interest were the questions of how precursor cells go through the °
various stages of differentiation to-become antibody synthesizing plasma cells,
vhen B cells acquire membrane markers and receptors, how the B cell
immunoglobulin surface receptors of antigen function to trigger messages for
the cell, when as well as how clonal diversity is brought about, and how the
genes that control antibody synthesis are rearranged and RNA is spliced so as
to control differences seen in the constant as well as variable regions of the
peptide chains that comprise the immunoglobulin molecules.

General discussions at the end of each symposium presentation and at the
conclusion of each symposium were designed to foster interaction between the
audience and among the symposia speakers. These discussions were taped and
appropriately edited versions appear following each speaker's contribution.

The Mid-West Autumn Immunology Conference is also designed to have a
number of workshops each of which is presided over by one or two moderators.
They are designed to permit participating investigators who have submitted
abstracts, to discuss their research interests and problems in small groups.
This year the first hour of each workshop session was devoted to a poster
session so that participants had the opportunity to examine data more
critically and in greater detail. The following two hours were used for
short oral presentations of the material appearing in the poster sessions:

We have found this format promotes lively discussion by the moderator(s),
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symposium speakers, and workshop participants. The contents of these

workshops have heen summarized by the moderator who, depending upon their

own inclinations have preceeded the synopses with overviews of the particular

areas of research. In this way some moderators have attempted to weave the

short individual contributions into the larger fabric of existing knowledge.
Thus, with the exception of the stimulating verbal exchanges that

occurred at the Mixer and at the Dinner, the proceedings of the entire

Eighth Annual Mid-West Autumn Immunology Conference are contained in this text.

The Editors
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ORGANIZATION OF IMHUNOGLOBULiN GENES - INTRODUCTORY REMARKS

KATHERINE L. KNIGHT
Department of Microbiology and Immunology, University of Illinois at the
Medical Center, Chicago, Illinois 60680

The genetic origin of antibody diversity has intrigﬁed immunologists and
geneticists for many years. Amino acid sequence studies of Bence Jones pro-
teins identified variable (V) and constant (C) regions of 1mmun§globulin (Ig)
light chains and in 1965, Dreyer and Bennettl proposed that these variable and
constant regions were encoded by separate genes. Strong support for this con-
cept came from continued amino acid sequence studies on mouse and human k-
chains whereby a single constant region sequence was found associated with any
one of multiple V region sequences. Likewise, in heavy chains, individual
constant regions are associated with any of several V region sequences. In
addition, individual Vy regions can be associated with any of the five heavy
chain constant regions, Cy, Cu, Cqs Cgs or Cg. For example, allotypes of the
variable region of rabbit heavy chains could be found on all classes of Ig
molecules.2’3 The simplest explanation for this observation is that the vy
gene can associate with genes for CY’ Cu’ Cqr Cg and Cg. Additional support
for the two gene-one polypeptide chain hypéthesis came from studies on IgG and
IgM monoclonal proteins isolated from one patient;4'5 idiotypic and amino acid
sequence analyses revealed that the V regions of these two molecules were
identical whereas the C region represented different Ig classes. Again, the
simplest explanation is that V and C regions are encoded by separate genes and
that onevH gene can be associated with both Cy and Cy-

Formal proof for the two gene-one polypeptide chain hypothesis was not
obtained until 1976 when Tonegawa and his collaborators began direct analysis

of the DNA. Initially, they showed that a probe for both the V and C regions
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of mouse kappa chain (intact kappa chain mRNA) hybridized to two restrictien
fragments of mouse DNA, whereas a probe for the C region of the kappa chain
(the 3'-end half section of the mRNA) hybridized to only one of these two DNA
fragments.6 Thus, the information for V and C regions appeared to be encoded
in different DNA fragments. Subsequent studies on the genes coding for mouse
lambda chains confirmed and extended these studies.

Embryonic DNA and DNA from a lambda chain plasmacytoma were cleaved by
endonucleases and were subjected to agarose gel electrophoresis.7 The frag-
ments which hybridized to lambda chain mRNA were cloned in a lambda phage
vector and the cloned DNA was subjected to R-loop analysis or to nucleotide
sequence analysis. By R-loop mapping, the V and C genes were shown to be on
different DNA fragments in embryonic DNA and in myeloma DNA, V and C were
separated by an intervening sequence of 1250 base pairs.7 Thus, the V and C
regions of lambda chains were also encoded by separate gene segments. Since
the VA and CA genes were much closer together in the myeloma DNA (approximately
1250 base pairs apart) than in the embryonic DNA (the distance between V and C
is still unknown) a gene rearrangement must have occurred during differentia-
tion to position the V and C genes closer together, albeit not contiguous.
Thus, the Dreyer and Bennett hypothesis of separate genes for V and C had
been confirmed.

The excitement over the Ig genes continued. Nucleotide sequence studies
showed that in embryonic DNA the codons for the N-terminal 96 amino acids of
V, were contiguous® but the codons for the C-terminall3 residues of VA formed
a separate gene segment, designatgd Jy+ The J, gene segment was found between
the V. and C, gene segments, approximately 1250 base pairs to the 5' side of

A A

C gene.9 In lambda chain myeloma DNA, the VA and JA gene segments were

contiguous; thus, the somatic rearrangement which occurred during differentia-

tion resulted in deletion of the intervening sequence between the V and J gene
'

segments. The VJ-C intervening sequence of 1250 base pairs in the myeloma DNA
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is found in the primary nuclear RNA transcript.
sequence is deleted during RNA splicing and the final product is mRNA. The
precise nature of the nuclear RNA and the mechanism of RNA splicing are undexr
investigation in Dr. R. Wall's laboratory and will be discussed in detail in
his presentation.

The org;nization of kappa chain genes has been extensively studied by
Dr. P. Leder and his collaborators and the essential aspects of the gene
organization are similar to those of the lambda chain qenes.11 The variable
regions of mouse kappa chains are considerably more heterogeneous than those
of lambda chains and examination of this system has allowed an estimate of the
number of V. genes in the germ line.12 These studies are obviously important
to understanding the genetic origin of antibody diversity and Dr. J. Seidman
will describe the progress made in this area.

Studies on proteins obtained from patients with heavy chain disease have
been of particular interest. Structural analyses of heavy chains isolated
from éhese patients as well as heavy chains of some myeluma proteins have
shown non-random deletions.13'14 Many of the heavy chain mutants have the
entire Cyl domain deleted plus a large portion of the V domain; several other
mutants have only the hinge region deleted. 1In variants whefe the CHI domain
was déleted, the deletion usually ended at position 216, the beginning of the
hinge region. These observations prompted the suggestion that the constant
region of heavy chains may be encoded by more than one gene, one for Cyl, one
for the hinge and at least one for the Fc portion of the heavy chain.13 Thus,
the possibility arose that heavy chains may be encoded by at least four genes.
Recent studies of embryonic and myeloma DNA have confirmed that indeed, heavy
chains are encoded by multiple gene segments, Vy, J, hinge and one for each

Cy domain. Studies of the gene organization of heavy chains will be discussed

by Dr. L. Hood.



