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ABSTRACT  We have assigned the gene (B2m) coding for mu-
rine B;-microglobulin (B2M) to- mouse chromosome 2 by using a
novel panel of Chinese hamster-mouse somatic cell hybrid clones.
Because the 35 independent primary hybrids used in this study
were derived from two types of feral mice, each with a different
combination of Robertsonian translocation chromosomes, as well
as from mice with a normal complement of acrocentric chromo-
somes, analysis of 16 selected mouse enzyme markers provided
data on the segregation of all 20 mouse chromosomes in these hy-
brids. Mouse B2M was identified in cell hybrids by immunopre-
cipitation with a species-specific anti-mouse B2M antiserum fol-
lowed by two-dimensional polyacrylamide gel electrophoresis of
the immunoprecipitated polypeptides. Enzyme analysis of the seg-
regant clones excluded all chromosomes for B2m assignment ex-
cept mouse chromosome 2, and karyotype analysis of nine infor-
mative hybrid clones confirmed the assignment of B2m to this
chromosome. These.results demonstrate that, in the mouse, as in
man, B2m is not linked to the major histocompatibility or immu-
noglobulin loci.

Bs-Microglobulin (B2M), a-nonglycosylated water-soluble pro-
tein of M, 12,000, has a highly conserved structure and exten-
sive homology with immunoglobulin constant-region domains
(1). It is found on the surface of most nucleated mammalian cells
as a component of the major histocompatibility antigens but
does not itself associate with the cell membrane (2-5). The pre-
cise function of B2M is unknown but it is thought to play an
important role in those immunological phenomena, such as im-
mune responsiveness, immune suppression, T-B cell interac-
tion, and restriction of T-cell specificity, that depend on the
expression of histocompatibility antigens (6).

Although genetic analysis of B2M has been hampered by its
high degree of conservation, mouse-human somatic cell hybrids
have been used to map the human B2m locus to chromosome
15 (7, 8). Despite the structural relationship of B2M to im-
munoglobulins and its physical relationship to histocompatibil-
ity antigens, the B2m locus is not linked to either the immu-
noglobulin or the major histocompatibility loci in man (9, 10).
The chromosomal location of the gene coding for B2M in other
species is not known. Recently, allelic forms of B2M in the
mouse have been described, and preliminary studies have sug-
gested linkage between B2m and genes coding for the Ly-4 and
H-3 antigens, which have been assigned to mouse chromosome
2(11, 6, 12).

In this paper, we report the use of a unique panel of Chinese
hamster-mouse somatic cell hybrids segregating mouse chro-
mosomes to assign the gene for B2M to mouse chromosome 2.
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MATERIALS AND METHODS

Animals and Cells. An established Chinese hamster cell line
(380-6) derived from V79 and deficient for hypoxanthine phos-
phoribosyltransferase (EC 2.4.2.8) was obtained from Uta
Francke (Yale University). These cells die if grown in hypoxan-
thine/aminopterin/thymidine selective medium (13). Mouse
spleen cells used for fusion were derived from feral female mice
generously provided by Alfred Gropp (Liibeck, Federal Re-
public of Germany). These mice, obtained from wild Mus mus-
culus populations in Central and Northern Italy, near the cities
of Abruzzi and Cremona, are homozygous for 9. metacentric
chromosomes derived by centric (Robertsonian) fusion of 18
acrocentric autosomes (14). The Abruzzi (CD) mice have meta-
centric chromosomes in acrocentric combinations 1/7, 2/18,
3/8, 4/15, 5/17, 6/13, 9/16, 10/11, and 12/14, which are dif-
ferent from the acrocentric combinations found in the Cremona
mice: 1/6, 2/8, 3/4, 5/15, 7/18, 9/14, 10/12, 11/13, and
16/17. Chromosome 19 and the sex chromosomes remain ac-
rocentric in both types of mice.

Formation of Somatic Cell Hybrids. Hamster-mouse hybrid

‘clones segregating mouse chromosomes were constructed as
described (15). Fourteen independent primary clones were ob-
tained from a polyethylene glycol-mediated fusion between
380-6 and Abruzzi mouse spleen cells (Abruzzi clones); 11 in-
dependent primary hybrids were obtained from a second fusion
between 380-6 and Cremona spleen cells (Cremona clones). Ten
additional primary hybrid clones, derived from a fusion be-

- tween 380-6 and ICR mouse peritoneal macrophages containing

only acrocentric mouse chromosomes, have been described
(15).
Enzyme Electrophoresis. Cell extracts were prepared from
«either freshly trypsinized cells or frozen cell pellets as described
(15). The following isozymes were analyzed as markers for
mouse chromosomes: peptidase-3 (PEP-3, EC 3.4.11.-) for
‘chromosome 1; adenylate kinase-1 (AK-1, EC 2.7.4.3) for chro-
mosome 2; 6-phosphogluconate . dehydrogenase (PGD, EC
1.1.1.44) for chromosome 4; B-glucuronidase (BGUS, EC
3.2.1.31) for chromosome 5; triosephosphate isomerase-1 (TPI-
1, EC5.3.1.1) for chromosome 6; glucosephosphate isomerase-
1(GPI-1, EC5.3.1.9) for chromosome 7; glutathione reductase-
1(GR-1, EC 1.6.4.2) for chromosome 8; malic enzyme (MOD-

. 1, 'EC 1.1.1.40) for chromosome 9; peptidase-2 {PEP-2, EC

3.4.11.-) for chromosome 10; acid phosphatase-1 (ACP-1, EC
3.1.3.2) for chromosome 12; nucleoside phosphorylase-1 (NP-
1, EC 2.4.2.1) for chromosome 14; superoxide dismutase-1
(SOD-1, EC 1.15.1.1) for chromosome 16; glyoxylase-1 (GLO-
1, EC 4.4.1.5) for chromosome 17; peptidase-1 (PEP-1; EC

Abbreviations: B2M, B,-microglobulin; B2m, B2M gene.
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3.4.11.-) for chromosome 18; and glutamate oxalacetate trans-
aminase-1 (GOT-1, EC 2.6.1.1) for chromosome 19. With the
exception of SOD-1 and GOT-1, mouse and Chinese hamster
enzymes were distinguished by Cellogel electrophoresis and
specific enzyme staining as described (16-19). Mouse and ham-
ster SOD-1 and GOT-1 were distinguished by isoelectric fo-
cusing in polyacrylamide slab gels followed by specific enzyme
staining (15, 20).

Radiolabeling of Cells. Cells were seeded in microtest tissue
culture wells (Falcon Plastics no. 3040; 6.5-mm-diameter wells)
at a concentration of 5 X 10* cells per well in either Dulbecco’s
modified Eagle’s medium containing 10% fetal calf serum or in
hypoxanthine/aminopterin/thymidine selective medium and
incubated at 37°C for 18 hr. The medium in each well was then
replaced with 150 ul of “labeling” medium (Dulbecco’s or se-
lective lacking methionine but with 5% fetal calf serum and 1%
glutamine) to which [**S]methionine (Amersham/Searle, ~100
Ci/mmol; 1 Ci = 3.7 X 10 becquerels) was added (400 uCi/
ml), and the cells were labeled at 37°C for 24 hr. Radioactive
extracts were prepared by removing the radioactive medium
from each well, washing each well three times in cold phos-
phate-buffered saline, and then adding 30 ul of cold 0.5% Non-
idet P-40 (Particle Data, Elmhurst, IL) in Tris-buffered saline
(150 mM NaCl/50 mM Tris/0.02% NaN,/pH 7.0) to each well.
Each extract was centrifuged at 10,000 X g for 5 min in a Beck-
man Microfuge B to remove unlysed nuclei, and the superna-
tants were stored at —80°C.

Mouse B2M and Rabbit Anti-Mouse B2M Antiserum. The
purification of B2M from mouse liver and the preparation of
rabbit anti-mouse B2M antiserum will be described elsewhere.

Immunoprecipitation. Radiolabeled cell proteins were im-
munoprecipitated according to the procedure described by
Jones (21). Briefly, 10 ul of rabbit anti-mouse B2M antiserum
was added to 60 ul of Nonidet P-40 extract in a Microfuge tube
(39 X 10 mm). After a 15-min incubation at 4°C, 100 ul of a 10%
(wt/vol) suspension of heat-killed, formalin-fixed Staphylococ-
cus aureus, Cowan I strain (IgGSORB, The Enzyme Center,
Boston), was added, and the mixture was incubated at 4°C for
an additional 10 min. The IgGSORB-bound antigen-antibody
complexes were diluted with SaC buffer (phosphate-buffered
saline containing 0.5% Nonidet P-40 and 2 mM methionine) and
centrifuged for 5 min at 10,000 X g in a Beckman Microfuge
B; the pellet was washed three times with SaC buffer. The
bound immune complexes were then released from the Ig-
GSORB absorbent by resuspending the pellet in 30 ul of
O’Farrell’s lysis buffer A (22). The suspension was centrifuged
for 5 min as before, and the supernatant was carefully removed
and stored at —80°C.

Two-Dimensional Polyacrylamide Gel Electrophoresis. Two-
dimensional gel electrophoresis of immunoprecipitates was
carried out according to the method of O’Farrell (23). Non-
equilibrium pH gradient gels having an approximate pH range
of 4.5-7.9 were used for the first dimension, and electropho-
resis in this dimension was carried out for 4 hr at 400 V. Sep-
aration in the second dimension was done on a 4.5% polyacryl-
amide stacking gel and a 14% polyacrylamide separation gel.
Stained gels were dried under reduced pressure and exposed
for 4-10 days to Kodak NS-2T no-screen x-ray film, which was
then processed according to standard procedures (22).

Chromosome Analysis. Preparation of chromosome spreads,
plating cells for mouse B2M assay, and harvesting cell pellets
for isozyme analysis were generally performed within a week
of each other for any given hybrid clone. Chromosomes were
stained by standard trypsin/Giemsa banding methods (24).

Statistical Analysis of Segregation Data. Two statistical mea-
sures, k and OR, were used to assign B2m to a specific mouse
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chromosome. k, which is related to the ¢ coefficient (25), is a
measure of agreement independent of sample size (26). k will
have a value of +1 when there is perfect agreement between
B2M and a chromosome marker and a value of 0 when there
is no agreement greater than predicted by chance. When there
is less agreement than predicted by chance, k becomes nega-
tive. The OR statistic is an inverse weighted scoring system for
determining gene assignments which is independent of « (25).
The higher the OR value, the greater the association between
B2M and a chromosome marker. OR was calculated as de-
scribed (25). Statistical computations were performed with a
computer program, MAPIT, designed to process segregation
data generated from somatic cell hybrid clones. Although x and
OR are measures of agreement rather than tests of significance,
previous studies have shown that agreement between «-related
statistics and the OR statistic is useful for distinguishing strong
from weak data (25).

RESULTS

Mouse B2M Assay. We used a rabbit anti-mouse B2M anti-
serum which does not crossreact with Chinese hamster B2M
to assay for mouse B2M in extracts of Chinese hamster-mouse
hybrid cells. [**S]Methionine-labeled polypeptides were im-
munoprecipitated from an extract of mouse A9 cells by using
the rabbit anti-mouse B2M antiserum or a normal rabbit serum
control, and the immunoprecipitates were analyzed by two-
dimensional gel electrophoresis followed by autoradiography.
The anti-B2M immunoprecipitate included a prominent radio-
active polypeptide (indicated by the arrow in Fig. 1a) which
comigrated with purified mouse B2M and was not present in
the normal rabbit serum immunoprecipitate (Fig. 1b). How-
ever, when radioactive polypeptides from an extract of Chinese
hamster 380-6 cells were immunoprecipitated and analyzed as
described above, the anti-B2M immunoprecipitate (Fig. 1c)
contained no radioactive polypeptides that were not also pres-
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Fic. 1. [**S]Methionine-labeled polypeptides immunoprecipitated
from extracts of mouse A9 cells (a and b) or hamster 380-6 cells (c and
d) by either rabbit anti-mouse B2M antiserum (a and c¢) or normal rab-
bit serum (b and d). The panels represent comparable regions from two-
dimensional gel autoradiograms. Arrows: in a, polypeptide that co-
migrates with purified mouse B2M; in b, ¢, and d, comparable sites on
these gels. In ¢, purified mouse B2M (2.75 ug) was added to the im-
munoprecipitate prior to electrophoresis. Proteins were fixed and
stained with 50% trichloroacetic acid/0.1% Coomassie blue; the gel
was then dried, and the stained mouse B2M spot was circled with ra-
dioactive ink.
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ent in the normal rabbit serum immunoprecipitate (Fig. 1d).
Similar results were obtained with an extract of Chinese ham-
ster splenic lymphocytes (data not shown). Because none of the
Chinese hamster polypeptides that were nonspecifically pre-
cipitated by the anti-mouse B2M antiserum and by normal rab-
bit serum comigrated with purified mouse B2M (Fig. 1c and
d), this assay procedure can be used to identify mouse B2M
unambiguously in extracts of Chinese hamster-mouse hybrid
cells. A two-dimensional rather than a one-dimensional elec-
trophoretic analysis of the immunoprecipitates is required be-
cause some of the minor, nonspecifically precipitated Chinese
hamster polypeptides have molecular weights similar to the
molecular weight of mouse B2M and might be mistaken for
mouse B2M if the polypeptides were separated only on the basis
of size.

When a series of Chinese hamster-mouse somatic cell hy-
brids was radiolabeled and immunoprecipitated with anti-
mouse B2M antiserum and the immunoprecipitates were ana-
lyzed by two-dimensional gel electrophoresis, a radioactive
polypeptide corresponding to mouse B2M was present in the
immunoprecipitates from some of the clones, indicating that the
gene for mouse B2M was segregating in these hybrids. Fig. 2
illustrates representative autoradiograms from hybrid clones
scored as positive and negative for mouse B2M.

Assignment of Murine B2m to Mouse Chromosome 2. The
segregation pattern of mouse B2M with selected mouse enzyme
markers was analyzed in 14 primary hamster-mouse hybrid
clones of Abruzzi origin. Because of the makeup of the Rob-
ertsonian translocations in Abruzzi mice, the mouse enzyme
markers selected for analysis provided information on the seg-
regation of all 20 mouse chromosomes in these hybrid clones.
Mouse B2M segregated concordantly with the enzyme markers
for the 2/18 metacentric chromosome in 10 of 11 clones and with
the enzyme marker for the 3/8 metacentric chromosome in 12
of 14 clones but showed significant discordant segregation with
the enzyme markers for all the other mouse chromosomes (Ta-
ble 1). These results suggested that mouse B2m maps to chro-
mosome 2, 3, 8, or 18.

. To distinguish among these four possibilities, we analyzed
the segregation of mouse B2M with mouse enzyme markers in
11 primary hamster-mouse hybrids of Cremona origin. Each
of the metacentric chromosomes in Cremona mice involves a
combination of acrocentric chromosomes that is different from
that in Abruzzi mice. The enzyme markers analyzed in the Cre-
mona hybrids provided information on the segregation of six of
the eight metacentrics in these clones. Mouse B2M was com-

"
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FiG. 2. Two-dimensional gel autoradiograms of [3*S]methionine-
labeled polypeptides immunoprecipitated from hamster-mouse hybrid
clones by using rabbit anti-mouse B2M antiserum. (@) Clone scored
“positive” because it synthesized mouse B2M (arrow). (b) Clone scored
“negative” (arrow points to site where mouse B2M should be). In both
panels, the basic side of the gel is on the right.
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Table 1. Segregation of B2M and enzyme markers in Chinese
hamster-mouse somatic cell hybrids derived from Abruzzi mice

Chromo- B2M/metacentrict OR

Enzyme* some +/+ +/— —/+ —/— «k statistic
PEP-3/GPI-1 1/7 5 0 2 3 0.6000 11.36
AK-1/PEP-1 2/18 8 0 1 2 0.7442 13.97
/GR-1 3/8 8 1 1 4 0.6889 13.70
PGD/ 4/15 7 2 2 3 03778 10.30
/GLO-1  5/17 7 2 2 3 03778 10.52
TPI-1/ 6/13 6 3 3 2 0.0667 117
MOD-1/SOD-1  9/16 4 5 1 3 01522 6.76
PEP-2/ 10/11 2 7 0 5 01695 8.56
ACP-1/NP-1  12/14 6 1 2 2 03774 10.29
GOT-1 19 1 3 1 3 0.0000 6.72
HPRT+ X 9 0 5 0 0.0000 931

* The enzyme designations before and after the slash correspond, re-
spectively, to the two chromosome arms of the metacentric chro-
mosome listed in the next column.

*Number of clones. A clone was scored as positive (+) or negative
(-) for a particular metacentric chromosome only when the enzyme
markers for that chromosome did not indicate chromosome breakage.
If a clone was positive for only one of two enzymes marking a par-
ticular metacentric chromosome, indicating chromosome breakage,
data from the clone were excluded from the segregation analysis of
that particular metacentric chromosome.

+Hamster HPRT —-mouse hybrids require HPRT, assigned to the
mouse X chromosome, for growth in hypoxanthine/aminopterin/
thymidine selective medium.

pletely concordant with the markers for the 2/8 metacentric
chromosome but segregated discordantly from the markers for
the 3/4 and the 7/18 metacentric chromosomes in these clones
(Table 2). These results, combined with those from Table 1,
indicate that mouse B2m maps to either chromosome 2 or chro-
mosome 8.

To distinguish between these two possibilities, we combined
the mouse enzyme and B2M segregation data from the Abruzzi
and Cremona clones with results from an additional 10 primary
hamster-mouse hybrids derived from a mouse that contained
only the normal acrocentric chromosomes and no metacentric
chromosomes. These combined data, representing a total of 35
primary hybrid clones, are presented in Table 3. In combining
the data in this way we have not included information on those
metacentric arms for which there are no direct enzyme markers.
In other words, the analysis is a straightforward comparison of
the segregation of mouse B2M with mouse enzyme markers,
providing information on the segregation of 16 of the 20 mouse
chromosomes (all but 3, 11, 13, and 15). B2M segregated con-
cordantly with AK-1, a chromosome 2 marker, in 33 of 35 clones,
but showed significantly discordant segregation with all other
enzyme markers. In particular, B2M segregated discordantly

Table 2. Segregation of B2M and enzyme markers in Chinese
hamster-mouse somatic cell hybrids derived from Cremona mice

Chromo- B2M/metacentric OR
Enzyme some +/+ +/— —/+ —/- k  statistic
PEP-3/TPI 1/6 5 0 3 0 0.0000 10.98
AK-1/GR-1 2/8 5 0 0 3 1.0000 30.10
/PGD 3/4 4 3 3 1 -01786 17.71
GPI-1/PEP-1  7/18 4 2 1 2 03077 17.17
MOD-1/NP-1 9/14 2 4 0 3 0.2500 13.91
PEP-2/ACP-1 10/12 4 2 1 2 0.3077 14.94
SOD-1/GLO-1  16/17 4 3 3 1 -01786 741
HPRT X 7 0 4 0 0.0000 14.71
See footnotes in Table 1.
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Table 3. Segregation of B2M and enzyme markers in Chinese
hamster-mouse somatic cell hybrids derived from ICR, Abruzzi,
and Cremona mice

Chromo- B2M/enzyme marker* OR
Enzyme some +/+ +/- —/+ —=/- K statistic
PEP-3 1 17 5 7 6 02419 6.64
AK-1 2 22 0 2 1 0.8736 10.69
PGD 4 16 6 6 7 0.2657 6.09
BGUS 5 0 6 2 2 -0.4286 0.68
TPI-1 6 16 6 7 6 0.1918 5.63
GPI-1 7 15 7 5 8 0.2881  6.57
GR-1 8 18 4 2 1 0.6441 8.90
MOD-1 9 10 12 2 1 0.2598 5.70
PEP-2 10 12 10 4 9 02173 6.14
ACP-1 12 17 5 5 8 0.3881 745
NP-1 14 12 10 3 10 0.2835 6.51
SOD-1 16 6 4 3 5 0.2222 5.02
GLO-1 17 13 9 5 8 0.1941  5.57
PEP-1 18 17 5 5 8 03881 7.26
GOT-1 19 6 4 2 6 03415 5.89
HPRT? X 22 0 13 0 0.0000 6.30

* Shown as number of clones. This table combines data from ICR hy-
brid clones containing only acrocentric mouse chromosomes with
data from the Abruzzi and Cremona hybrid clones which contain
metacentric chromosomes. All isozyme data have been included, even
in those cases in which there was evidence that a given metacentric
had been broken. Each clone was simply scored for the presence
(+) or absence (—) of a particular enzyme marker, although not all
clones were scored for every enzyme. No indirect data pertaining to
metacentric chromosome arms for which there was no enzyme
marker have been included in this table.

*Hamster HPRT —mouse hybrids require HPRT, assigned to the
mouse X chromosome, for growth in hypoxanthine/aminopterin/
thymidine selective medium.

from GR-1, a chromosome 8 marker, in 6 of 35 clones. Thus,
taken together the data from Tables 1, 2, and 3 strongly suggest
that we can assign mouse B2m to mouse chromosome 2.

To confirm this assignment, we analyzed the chromosome
constitution of nine informative hybrid clones, including the
two clones discordant for B2M and the chromosome 2 enzyme
marker AK-1. The karyotype analyses revealed that chromo-
some 2 was the only mouse chromosome consistently concor-
dant with mouse B2M in these hybrids (Table 4), confirming
the assignment of B2m to mouse chromosome 2.

Chromosome analysis of the Abruzzi hybrid clone III-23 was
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particularly informative. This clone was one of the two clones
in which B2M and the chromosome 2 enzyme marker AK-1
were discordant. It was positive for AK-1 and PEP-1, consistent
with the presence of an intact 2/18 metacentric chromosome,
but negative for mouse B2M. Karyotype analysis of this clone
revealed a rearranged 2/18 metacentric chromosome, involving
a translocation of chromosomal material of unknown origin to
chromosome 2 at band 2D, with absence of the segment of chro-
mosome 2 lying distal to the break point (Fig. 3). This finding
explains the discordance between B2M and AK-1 in this clone
and suggests that mouse B2m lies somewhere in the distal half
of chromosome 2 whereas Ak-1 maps to the proximal half of this
chromosome.

Karyotype analysis of the other discordant clone, I-2, which
was weakly positive for AK-1 but negative for B2M, revealed
no evidence of a recognizable mouse chromosome 2, suggesting
that clone I-2 contains a small nonrecognizable fragment of
mouse chromosome 2 which includes Ak-1 but not B2m.

DISCUSSION

The Chinese hamster-mouse hybrids used in this study were
derived from two types of feral mice, each containing a different
combination of Robertsonian translocation chromosomes, as
well as from mice with a normal complement of acrocentric
chromosomes. We and others have previously demonstrated
the usefulness of Robertsonian chromosomes for gene mapping
(15, 27). However, the panel of hybrids constructed for the
present study is particularly novel. This clone panel allows one
to use mouse isozyme markers to follow the segregation of all
20 mouse chromosomes in somatic cell hybrids.

Breakage of metacentric mouse chromosomes in the Abruzzi
and Cremona clones averaged 20-25%, as measured by dis-
cordance between isozymes marking opposite arms of a given
metacentric chromosome. Such chromosome breakage is not
unique to hybrid clones containing Robertsonian translocation
chromosomes because a similar degree of breakage has been
described in Chinese hamster-mouse somatic cell hybrids seg-
regating normal acrocentric mouse chromosomes (28). Never-
theless, chromosome breakage in Chinese hamster-mouse so-
matic cell hybrids clearly limits the efficiency with which a gene
assignment can be made by using isozyme data alone.

The segregation of mouse B2M and the selected enzyme
markers in 35 independent primary hybrid clones was analyzed
by using two different statistical measures of agreement, « and
OR. Both statistical measures indicated that mouse B2m expres-

Table 4. Segregation of B2M and mouse chromosomes in Chinese hamster-mouse somatic cell

hybrids
Mouse chromosome*

Clone B2M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 X
III-16 + + + + + + + + + + + + + +
CIv-12 + + + + + + + +
I-7B + + + + + + + + + + +
I-3A-3 + + + + + + + +

I-2 - + + + + +
II1-12 - + + + + + + +
II-13 - + + + + + + +
I1-14 - + + + + + + +
II-23 - +t + + + + + +

* A chromosome was scored + if it was identified in more than 15% of the metaphases analyzed. Each
arm of a metacentric chromosome has been included in this table as though it were a separate

chromosome.

+This clone contained a rearranged 2/18 metacentric chromosome, involving a translocation of chro-
mosomal material of unknown origin to chromosome 2 at band 2D, with deletion of the normal chro-

mosome 2 material distal to band 2D (see Fig. 3).
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Fic. 3. Trypsin/Giemsa banding pattern of the rearranged 2/18
metacentric chromosome from clone III-23 (Left) compared with a nor-
mal 2/8 metacentric chromosome (Right). The arrows indicate the
break point of the rearranged chromosome 2. Chromosomal material
of unknown origin has been translocated to the proximal portion of
chromosome 2 at the break point, accompanied by loss of normal chro-
mosome 2 material distal to the break point.

sion correlated best with the presence of mouse chromosome
2. Karyotype analysis of nine informative hybrid clones con-
firmed the assignment of the gene for B2M to mouse chro-
mosome 2. Our finding that a hybrid clone containing a rear-
ranged chromosome 2, missing most of band 2E and the
chromosomal material distal to it, was negative for B2M sug-
gests that B2m maps to the distal half of chromosome 2.

Our results are consistent with the recent observation that
the distribution of B2M isotypes in a series of recombinant
inbred mouse strains follows that of Ly-4 and H-3, which are
cell surface antigens encoded by genes on mouse chromosome
2 (6, 12). Although it has been suggested that B2M, Ly-4, and
H-3 are identical (6), we believe that this is unlikely because
Ly-4 antigen is restricted to lymphocytes whereas B2M is ex-
pressed on most nucleated cells (29). Further experiments are
required to clarify the relationship between B2M and H-3.

The assignment of B2m to mouse chromosome 2 takes on
added significance in light of the recent assignment of the mouse
sorbitol dehydrogenase locus (Sdh-1) to this chromosome (30).
Because in man B2m and the human sorbitol dehydrogenase
locus SORD are syntenic, mapping to human chromosome 15
(31), the assignment of both these loci to mouse chromosome
2 provides another example of the conservation of certain au-
tosomal linkage groups in mouse and man (15, 32). In addition,
our results demonstrate that in the mouse, as in man, B2m is
not linked to the major histocompatibility or immunoglobulin
loci, despite the homology between B2M and immunoglobulin
constant-region domains.

Note Added in Proof. After this paper was submitted, we learned that
Robinson et al. (33) have mapped mouse B2m by using classical linkage
analysis. Our results are in complete agreement.
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