The serological analysis and the re-
striction enzyme pattern of the tick iso-
lates leave little doubt that the viruses
were IBR virus. To our knowledge, this
is the only reported example of a mam-
mal-infecting herpesvirus isolated from
an arthropod host. It is not known
whether the presence of the virus in the
ticks is a result of biological replication
or mechanical transmission. The source
of the virus that infected the ticks is also
in question. We have found antibodies to
IBR virus in both deer and cattle in the
area of the Sierra Nevada (9) where the
ticks were collected. Since the viremic
stage of disease in an animal is relatively
short, there must be very few animals in
an area at a particular time capable of
transmitting virus to ticks; consequently,
it is puzzling that virus was isolated from
three separate collections of ticks ob-
tained over a 3-year period. The pres-
ence of IBR virus in each of these collec-
tions would be even more remarkable if
the ticks were mechanically infected,
since one would expect the virus to be
present for only brief intervals. Hence it
is important to determine (i) whether
IBR virus can replicate in ticks, (ii) how
long the virus remains infectious in ticks,
(iii) whether ticks can be infected with
IBR virus from feeding on viremic cattle
and can then transmit the disease to
normal cattle, (iv) whether IBR virus can
be observed in the tick with the electron
microscope, and (v) whether the virus
can be mechanically transmitted without
replication of the virus.
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Human Immunoglobulin Heavy Chain Genes Map to a

Region of Translocations in Malignant B Lymphocytes

Abstract. A human immunoglobulin heavy chain (y4) gene is mapped by chromo-
some hybridization in situ. This gene is located at band 14432, a site commonly
involved in a chromosomal translocation characteristic of malignant B cells.

Two types of genetic rearrangements
are associated with certain malignant B
(bone marrow derived) lymphocytes.
One involves the rearrangements neces-
sary to form active immunoglobulin
genes (1). The other consists of less well
understood chromosomal translocations
observed in certain human B cell lym-
phomas and leukemias, translocations
that join a part of chromosome 8 to one
of the chromosomes (namely, 2, 14, or
22) that bear immunoglobulin genes (2).
The association of these nonrandom
translocations with the chromosomes
that carry immunoglobulin determinants
suggested that these recombinational
events might be related (3). Klein (¢) and
Rowley (2) have postulated how these
translocations might also induce or main-
tain the malignant state.

Initial experiments (5) with human hy-
brid cell lines had resulted in the assign-
ment of the human genes coding for
immunoglobulin heavy, k, and \ chains
to chromosomes 14, 2, and 22, respec-
tively. Chromosomal hybridization tech-
niques in situ (6-8) now allow us to map
these genes to their chromosomal bands
with greater precision. We have begun
by mapping the himan heavy chain con-
stant region gene, y4. We find that it is
located on chromosome 14, band q32
(14932), exactly the band to which a

pBR322 Yﬁ’r;’r‘ﬂ;‘?_'legmn PBR322
1 7/
Available - - .
sequence data
Selected
restriction + * *
enzyme sites nHind (|1 Xho Bam H1

F ~6.6 kb {

Fig. 1. Cloned human y4 DNA fragment used
as in situ probe. A human v4 DNA segment
was isolated from a partial Mbo I library (21)
of human placental DNA fragments, pack-
aged (22) in the A\CH28 vector (23), and identi-
fied by in situ hybridization (24) with a previ-
ously cloned human v4 DNA fragment that
was initially identified through cross-hybrid-
ization to a cloned mouse y chain ¢cDNA
probe (25). An approximate 6.6-kb Bam HI-
Hind III fragment was subcloned into the
plasmid pBR322. DNA sequence determina-
tion (26) in the first, second, and third do-
mains and hinge region (filled boxes, data not
shown) identified this subclone as y4 genomic
fragment when compared to known amino
acid sequences of heavy chain constant re-
gions (27).

characteristic B cell lymphoma and leu-
kemia translocation occurs.

The probe for these mapping studies
consisted of a 6.6-kilobase (kb) cloned
human DNA fragment that, by sequence
analysis, has been shown to include the
human v4 constant region (Igy4) gene
and its associated flanking sequences.
This fragment has been physically linked
to genes corresponding to other vy sub-
classes and bears considerable homology
to them (9). The fragment contains no
reiterated sequences. It was subcloned
in the plasmid pBR322 (Fig. 1), labeled
with *H, and used as a probe of human
mitotic chromosome spreads in an in situ
hybridization reaction (10).

The appearance of a quinacrine-band-
ed chromosome spread visualized with
incident light fluorescence is shown in
Fig. 2A. Under added visible light and
when the plane of focus is raised to the
level of the emulsion (Fig. 2B), a silver
grain (arrow) is seen at the distal seg-
ment of the q (long) arm of one of the
chromosomes 14 in this cell. The chro-
mosome banding pattern stays clear for 1
to 2 minutes before fading. A burning out
of the background fluorescence creates a
circular halo around the chromosome
spreads, thus making it easy to distin-
guish previously analyzed from unana-
lyzed spreads. Since the stain is fluores-
cent, the silver grains are clearly visual-
ized against the green-white chromo-
somal background.

A histogram presenting data compiled
from an analysis of 50 chromosomal
spreads is shown in Fig. 3. The data
represent the analysis of two observers
working independently, one of whom
was unaware of the identity of the hy-
bridizing probe. The recordings by the
two observers were essentially identical,
and the experiment has been repeated
with peripheral blood from three differ-
ent sources. Between one and five grains
were associated with chromosomes in
each chromosome spread. The grain
background was either in the same range
or, in most of the spreads, lower than the
number associated with chromosomes.
Of the 50 cells represented in the histo-
gram more than 60 percent contained at
least one chromosome 14 with a silver
grain at the distal end of the q arm.
Approximately 30 percent of all the
grains observed were located at 14q32.
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Poisson distribution analysis shows that
the grain distribution over 14q32 is very
significant (P << .01).

Since this same probe shows strong
cross-hybridization with other vy sub-
classes on other genomic clones that we
have isolated (9), it is likely that the
target for hybridization is not a single
gene but rather the entire y heavy chain
constant region locus. Our in situ hybrid-
ization with a cloned and sequenced hu-
man p. heavy chain constant region gene
(11) is yielding data essentially identical
to that presented here. Therefore, by
analogy to physical linkage studies in the
mouse (/2), other heavy chain constant
region genes should be located at band

14q32. If one extrapolates from the
mouse data where the heavy chain con-
stant region locus extends over a 150- to
200-kb distance, the human constant re-
gion should occupy roughly 2 percent of
the genetic material within this band
(there are, on average, about 10* kb per
band for each of the 400 bands that can
be recognized on chromosomes at this
stage of metaphase). We have been in-
formed of heavy chain allotype mapping
studies with cells from a patient with a
ring chromosome 14 which corroborate
our localization (13).

Specific chromosomal aberrations are
associated with distinct acquired dis-
eases (3, I14). Extensive correlations

have been observed in analyses of vari-
ous human leukemias and lymphomas
(15), the best known being the occur-
rence of the ‘‘Philadelphia’ chromo-
some in chronic myelogenous leukemia.
Evidence has been accumulating that
most, if not all, Burkitt’s lymphomas and
some B-cell leukemias are associated
with a translocation from chromosome 8
onto chromosome 14, 2, or 22 with the
translocation from 8 to 14 being most
common (2, 16). Whether this transloca-
tion plays a role in instigating the disease
process or occurs subsequent to the ma-
lignant transformation is not clear. The
mechanisms by which such a transloca-
tion could induce the malignant state, for
example, by moving an oncogene into a
transcriptionally active locus, have been
considered by others (2, 4, 17). Of rele-
vance to our study is the fact that the site
of translocation on chromosome 14 is
band 32, the same band to which our
Igy4 probe maps. The site of transloca-
tion onto chromosome 2 is the band
where the « light chain genes map (2, 5,
6).

This coincidence could be (i) fortu-
itous, (ii) related to the transcriptional
activity of this area in B lymphocytes, or
(iii) specifically related to the recombina-
tional properties of the genes affected by
the translocation. The immune system
requires the somatic rearrangement of
DNA during its normal activation (I8).
These genes undergo at least two types
of somatic rearrangement, each of which

Fig. 2. Photographs of a metaphase chromosome spread in situ hybridized with y4 probe. (A)
Chromosomes of the cell illuminated by ultraviolet light. (B) Under added visible light, a silver
grain appears at the distal tip of one of the two chromosomes 14 of the cell. The method for
chromosome spreading and staining and the in situ hybridization is described in (10).

is likely to be mediated by separate ge-
netic signals and different recombina-
tional enzymes. One recombinational re-
action involves the joining of the V (vari-
able) and J (joining) region segments [or
V, D (diversity), and J region segments]
to form a complete variable region gene
(I). The second involves the switching of
a complete variable region gene to differ-
ent genes of the heavy chain constant
region (I, 19). This second reaction,
called the heavy chain class switch, is
thought to be mediated by special nucle-
otide sequences (switch signals) encoded
near each heavy chain constant region
gene. Each of these recombinational
mechanisms expands genetic diversity in

Fig. 3. Distribution of
silver grains over meta-
phase chromosomes, ob-
tained from an analysis

Number of grains
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i some 14, band 14q32. deed, we have already shown that many
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10 - heavy chain locus (20). Conceivably a V-
J or switch-like recombinational mecha-

ol a ol o nism could promote the translocations
that consistently involve the chromo-
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and chromosome 8 in malignant B cells.
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The mapping of the immunoglobulin
genes to the precise bands involved in
these translocations opens the way for
further experimental tests.
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Role of Vitamin B;, in Methyl Transfer for Methane

Biosynthesis by Methanosarcina barkeri

Abstract. When Methanosarcina barkeri is grown on methanol as the sole carbon
source, a Bjy-containing protein is synthesized by this organism. This By, protein
contains bound aquocobalamin, and when this cofactor is reduced and methylated
with [¥Cmethyl iodide, the resultant [*C]methyl B, protein is extremely active in
the biosynthesis of '“C-labeled methane. These findings indicate that a Bp-
dependent system is operative in the biological formation of methane in addition to

other systems that are By-independent.

Methanosarcina barkeri is one of the
most metabolically diverse methane pro-
ducers. In addition to producing meth-
ane from hydrogen and carbon dioxide,
this organism will grow heterotrophically
on methanol, methylamine, or acetate as
the carbon source (/). The methanol
metabolic pathway is

4CH,OH ~> 3CH4 1 + CO, 1 + 2 H,0

In 1968, Blaylock (2) showed that a B;-
containing protein was an essential com-
ponent in the formation of methane from
methanol. This B, protein, which was
partially purified from extracts of metha-
nol-grown Methanosarcina barkeri, was

shown to have a molecular weight of
approximately 200,000; in the presence
of crude extracts, it was methylated by
the growth substrate methanol (2). The
By, chromophore was characteristic of
bound aquocobalamin, with a maximum
absorption at 352 nm.

We purified the By, protein from cell
extracts of methanol-grown Methano-
sarcina barkeri by elution from DEAE-
52 cellulose with 0.25M sodium chloride,
followed by chromatography on a sec-
ond DEAE-52 cellulose column with 1M
tris buffer (pH 7.2) as the eluting salt.
After concentration by pressure dialysis,
the protein was purified to homogeneity
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