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PREFACE

This publication represents the proceedings of a NATO Advanced
Research Workshop which took place over 5 days in Athens,
Greece in April of 1989. The aims of the meeting were to

(i) highlight developments, particularly through recombinant
DNA technology, in our understanding of the immune response
and (ii) examine the implications of this new knowledge for

autoimmunity and autoimmune disease.

The meeting was held as a Workshop of the 23rd Annual
Scientific Meeting of the European Society for Clinical
Investigation (ESCI). Sponsorship of the meeting,
particularly from the NATO International Scientific Exchange
Programme, but also from ESCI itself, Pharmacia Therapeutics
AB (Sweden), Ortho Pharmaceutical Corporation (USA) and Napp
Laboratories (UK) is gratefully acknowledged. In creating the
scientific programme for the Workshop, Andy Demaine and I were
helped enormously by our co-organisers Charles Janeway,
Bernard Malissen, Terence Rabbitts and George Eisenbarth and
their help too is gratefully acknowledged. A meeting and the
resultant publication are only as good as those that
contribute to them, both in terms of the scientific content of
their presentation and the efficiency with which they then
provide a manuscript for publication. In both senses, our
contributors have been exemplary. I hope very much that the
quality of their presentation and the enthusiasm which these

generated will come over to the reader in the discussions
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which followed their presentations. In editing the book Andy
and I were helped by our colleague, Paul Banga, and we thank
him. Through lack of space, one of the highlights of our
meeting does not appear in this publication and that was the
abstracts for the Poster Sessions. The quality of the
abstracts submitted was high and they attracted considerable
discussion. For those wishing to see a record of these
abstracts they can be found in the European Journal of
Clinical Investigation in Part II of Volume 19, No. 2 = April
1989. The burden of making sense of the recorded discussions
of the various papers and the typing and retyping of the
discussion and of unsatisfactory manuscripts fell to Jacqui De
Groote in the Department of Medicine, and she has responded
magnificently. David Ewins from the Department énsured we
captured the images of our invited speakers on film, and even
if we have had to censor some of his creations to ensure the
speakers retain their images, his contribution is gratefully
acknowledged! Finally, and most importantly, I wish to thank
Christine Edwards, also in the Department, whose direction of
the Directors, organisation of the Organisers, persuasion of
authors to produce manuscripts and running of the actual
Workshop in Athens and every other odd job associated with the
Workshop ensured its outstanding success. I am particularly

indebted to her.

September 1989 Alan M McGregor
Department of Medicine
King's College Hospital
Medical School
London, UK
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ORGANIZATION AND EXPRESSION OF HUMAN Vi GENES

T. Logtenberg, J.E. Berman and F.W. Alt

The Howard Hughes Medical Institute

and Departments of Biochemisty and Microbiology !
College of Physicians and Surgeons of Columbia University
701 W. 168th Street

New York, NY 10032

Introduction

The variable regions of immunoglobulin heavy chains are encoded by the
three germline pgene segments: V(ariable), D(iversity) and J(oining).
These segments are joined during precursor B cell differentiation to form
a functional VyDJy variable region pgene. In the mouse there are
hundreds of different Vy gene segments that can be subdivided into
families based on nucleotide sequence homology (reviewed in Alt, et al.,
1987). Various studies of transformed and normal murine B lineage cells
have shown that chromosomal position of Vy segments is a major
determinant of their rearrangement frequency, resulting in a preferential
rearrangement of Vy segments proximal to the cluster of Jy elements
(Yancopoulos, et al., 1984, 1988; Reth, et al.,; 1986; Perlmutter, et al.,
1985). This preferential rearrangement phenomenon leads to the biased
expression of Jp-proximal Vy segments in primary B cell repertoires;
for example, these gene segments are the major contributors to the Ig
heavy chain mRNA produced by B lineage cells wof the fetal 1liver
(Yancopoulos, et al., 1988). In contrast, B cells in peripheral lymphoid
organs of adult ‘mice appear to utilize most Vy segments at equal
frequency; that is the representation of different families in the
peripheral 1Ig heavy chain mRNA repertoire correlates with the complexity
of each family and is not related to chromosomal position (Yancopoulos, et
al., 1988; Dildrop, et al., 1985). These findings led to the proposal
that an initially biased repertoire is randomized, probably by cellular
mechanisms, in the transition from primary to petiphetal lympﬁoid tissues
(Yancopoulos, et al., 1988).

Although the potential significance of the biased primary repertoire
is not clear, it has. been suggested that proximal Vy genes may have
evolved specificities important early in development for the establishment
of the repertoire (Rajewsky et al., 1987; Holmberg 1987). One way to
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further analyze the significance of the preferential Vy gene
rearrangement observed in mice is to determine whether similar phenomena
exist in other mammalian species and, if so, to determine the nature of
the antibodies encoded by proximal Vy genes. Recently, the general
structure of the human Ig heavy chain variable region locus has been
elucidated (Berman, et al., 1987; Kodaira et al., 1986). To begin to
address the issues outlined above, we have studied the expression of Vy
genes at different time points in B cell ontogeny and have correlated
expression of the most Jy-proximal Vy segment with  certain

autoantibody specificities.

tio £.E i obulin hea chain Vﬂ locus

The human Vy locus contains 100-200 gene segments that have been
grouped into 6 families (denoted VHI-VH6) that range in size from 1
member (VHG) to more than 25 members (VH3) (Berman, et al., 1987;
Kodaira et al., 1986). In contrast to murine Vu organization patterns,
members of the human Vy families are highly interspersed over the entire
2000 kb 1locus (fig. 1). We have employed pulsed field gel electrophoresis
to demonstrate that the Vy 1locus begins within less than 90 kb of the
Jy-Cu  region with the Vy6 gene (a single membered family) being
the most Jy-proximal human Vy gene segment (Berman, et al., 1987).

V1V2 V3V4V5 V6 D Jy Cu C Cql
(7] 588 2 =
Not . 2 Spe Spe Not
| «——85-100kb —=|
| 670kb >|

Not V1 V2V3 V4 V5 Not

[#i----ED—#| Not vjv4 Not Not VIV3Not
n
Ncln V1V2V3V4Vs Not r-—i———# o

n
n
b 570kb » fe 470kb——s| fe— 250kb —+{
Figure 1. Organization of the h i i
daternined by Puise uman  immunoglobulin V,, locus as

field gradient gel elect :
sl B - g g ectrophoresis; for details see



Expression of Human Vﬂ Genes in Prima and Peripheral Lymphoid Tissue

As an initial approach to assay the utilization frequency of V, gene
segments by surface Ig-positive B lymphocytes, we assayed the Vy family
expressed by individual members of a collection of 187 monoclonal,
IgM-secreting Epstein Barr virus (EBV)-transformed cell lines derived from
adult and fetal tissues. The frequency of Vy family utilization by
these lines roughly correlated with the complexity of the family (Table
1)--suggesting that the repertoire is randomized in the B lymphocytes that
are the targets of EBV transformation. These results are reminiscent of
those obtained with murine splenic hybridomas in which Vy utilization

again correlated with family size.

Tigsue
adult 19 week fetus Total Complexit
periph. blood liver  spleen no. of bands ( %)

(n=97) (n=36) (n=54) (n=187)
VH1 15 25 20 20 20-25 (33)
VH2 <5 <5 5 5 510 (11)
VH3 60 50 60 85 25-30 (40)
VH4 20 . 10 10 15 6-10 (11)
VH5 5 <5 10 5 23 (4)
VH6 <5 <5 <5 <5 1 1)

Table 1. Frequency of Vy Gene Utilization in EBV-transformed Cell Lines.
Total RNA from 187 monoclonal IgM-secreting EBV-transformed cell lines was
analyzed in northern blotting experiments for hybridization to probes
specifi¢c for each of the 6 Vy gene families. The data are presented as
the percentage of the total number (n) of cell lines in a given collection
that hybridizes to a Vy-specific probe.

To assay for the relative utilization of V,; géne families in primary
and peripheral lymphoid cells, we wused the Northern blotting assay
previously described (Yancopoulos, et al., 1988). Briefly, in this assay,
a standardized amount of Ig p heavy chain mRNA is assayed for



hybridization to family-specific Vy probes; the ratio of hybridization
of each Vy to RNA from a primary lymphoid organ (in this case 16 and 24
week old fetal 1liver) to that of a peripheral organ (in this case, T
cell-depleted peripheral blood; PBL) is analyzed. The data from this

preliminary experiment are shown in figure 2.

38 " e .

Developmental Vi Gene Expression

Figure 2. Biased Vyb6 Gene Utilization  in Early Development. RNA from
two fetal livers (Lane 1 and 2), a fetal spleen (Lane 3) and adult
peripheral blood non-T cells (Lane 4) was analyzed in Northern blotting
experiments for hybridization to a VHB, Vyt, VH6 and Cpu-specific
probe.

The Vy6 gene clearly hybridized much more intensely to the same
amount of umRNA from the fetal 1liver samples than to that from adult
PBL. This result is very similar to that observed when the Jy proximal
murine VH81X gene 1is wused to probe an equivalent amount of umRNA
from murine fetal 1liver and adult spleen (Yancopoulos, et al., 1988) and

indicates that--like Vy8l1X in the mouse--the Jy proximal Vy6 gene



