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SUMMARY

The linkage of the locus of the major liver protein, Lvp-1, has been established
on chromosome 6. Testcross data show the following gene order and recombin-
ation percentages:

centromere - #d - 7-4 + 2-4 % - Lvp-1 - 132 + 3-1 % - mi
Data from 39 recombinant inbred strains show complete concordance of the

Lvp-1 locus and the Lyt-2 locus on chromosome 6.

1. INTRODUCTION

Genetic variation has previously been described in a major liver protein of unknown
function with either fast or slow electrophoretic migration in homozygotes and a broad
band sometimes seen as two separate bands in heterozygotes (Wilcox, 1972). We now
report linkage of the gene for this protein on chromosome 6, using Lvp-1 to designate
the locus, and Lvp-1& and Lvp-lb for alleles for the fast and slow migrating forms,
respectively.

2. METHODS

Electrophoretic migration of the major liver protein on acrylamide gel was measured
as previously described (Wilcox, 1972), but with the following modifications. Extracts
were prepared from 450 /i\ liver supernatant by adding 100 fi\ 8-4 % acetic acid, holding
for 30 min at 0 °C, then adding 150 /i\ 2-5 M-Tris with sufficient acetic acid (724 ml glacial
acetic acid, 75 ml 3 M-Tris, 7-76 ml H2O) so that the pH of the final solution was 7-1. The
preparation was immediately centrifuged for 10 min at 850 £ at room temperature, and
the resulting extract stored frozen until the day of electrophoresis, when an equal volume
of citric acid, monohydrate: 15% sucrose, 1:5 (w/v), plus 6 M-urea was added.
Concentration of buffers used for electrode chambers and in preparation of gel was 20%
of that previously employed in order to reduce heating of the gel. Electrophoresis was
for 4 hours at 380 volts with a gel containing 7% Cyanogum-41. Water at 10 °C was
circulated through cooling coils of the apparatus.

Mice were from the Jackson Laboratory, Bar Harbor, Maine. Linkage of the Lvp-1
locus was tested by means of a backcross in which genes coding for 10 isozymes and one
inversion on 9 different chromosomes were segregating, and also backcrosses segregating
for loci on 8 other autosomes. Once linkage with the mi locus on chromosome 6 was
apparant, additional linkage data were procured by a backcross segregating for the Lvp-1
locus and two other loci on chromosome 6 (Hd and mi). This consisted of crossing males
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heterozygous for the three loci to C3HeB/FeJ females. Additional linkage data were
obtained from recombinant inbred (RI) strains, derived from progenitor strains that
differ at the Lvp-1 locus. The BXD, BXH, and BXJ RI strains were derived from crosses
of the C57BL/6J with DBA/2J, C57BL/6J with C3H/HeJ, and C57BL/6J with SJL/J
strains, respectively (Taylor, Bedigian & Meier, 1977). Two mice from each strain were
typed in respect to the Lvp-1 locus. Most of these strains had experienced twenty or more
generations of inbreeding.

Table 1. Alleles transmitted by heterozygous males crossed to C3HeB/ FeJ females

Region of
recombination*
None

Hd-Lvpl

Lvp-1 — mi

Hd

+
Hd
+

Hd
+

Hd

Genetic locus

Lvp-1
b
a
a
b
b
a

mi

+
mi
mi
+
mi

+

Numl
48
48

3
6

11
5

121

* There were no double recombinants.

Table 2. Classification of El Strains for Lvp-1

Type of
RI strain

BXD

BXH

BXJ

Allele*

a
b
a
b
a
b

2, 9. 12
1, 5, 6,
2, 3, 4,
None
1
2

Strain no.

, 14, 15, 16 18
8, 11, 13, 19, 21
5,6, 7, 8, 9, 10,

?0
, 22
11,

?3
, 24
12,

?8 29,
, 25, 27
14, 19,

30, 31, 32

21

* In the progenitor strains, C57BL/6J has the Lvp-1* allele, and the others (C3H/HeJ,
DBA/2J and SJL/J) the Lvp-lb allele.

3. RESULTS AND DISCUSSION

Testcross data are in Table 1, and give the following gene order and recombination
percentages:

centromere-//rf-7-4±2-4%-Lvp-i-13-2 + 3-l%-mi
Data on classification of RI strains for the Lvp-1 locus are given in Table 2. Strains

from which the BXD and BXH strains were derived also differ at the Lyt-2 locus on
chromosome 6, and classification at this locus has been reported by Tulchin & Taylor
(1981) for all these RI strains except BXH 21. The data show complete concordance
between the Lyt-2 and Lvp-1 loci, and are in essential agreement with the testcross data
that place the Lvp-1 locus approximately 3 cM from Lyt-2. Since Lvp-1 distinguishes
between commonly used inbred strains, it should be useful in linkage studies. It is also
a valuable marker in the RI strains.

Data have also been procured on classification of strains not previously tested using
two mice per strain. They show strains BDP/J, C57BL/10J, C57L/J, SF/CamRk,
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SK/CamRk, RIIIS/J, SEA/GnJ, and SEC/lReJ as well as M.m. castaneus as having
the Ijwp-la allele, and CBA/CaJ, DBA/1J, and IS/CamRK the Lvp-lb allele.

The Lvp-1 locus is apparently distinct from 8 loci described by Elliott (1979) as
responsible for differences between the BALB/cBY and C57BL/6By strains in liver
cytosol proteins. Only one of these loci, Ltn-1, codes for a polypeptide with molecular
weight within the range (10000—20000) reported for the major liver protein (Wilcox,
1972), and this locus is on a different chromosome (number 4) than the Lvp-1 locus. In
addition, there is no difference between the BALB/cJ and C57BL/6J strains at the Lvp-1
locus, making a difference unlikely between the closely related substrains used by Elliott.
The genetic variation at the Lvp-1 locus, may, however, be responsible for the differences
reported by both Lee et al. (1979) and Klose & Feller (1981) between the C57BL/6J and
DBA/2J strains with two dimensional electrophoresis of liver cytosol, since these strains
also differ at the Lvp-1 locus.

The research was supported in part by N1H Postdoctoral Fellowship 1 F32 GM 0527701,
Grant BMS 75-03397 from the National Science Foundation, Grant ACS VC-17-R from the
American Cancer Society and Contract N01-ES42159 from the National Institute of Environ-
mental Health Sciences. The Jackson Laboratory is fully accredited by the American Association
for the Accreditation of Laboratory Animal Care. The authors are indebted to Dr Benjamin A.
Taylor for recombinant inbred mice, Dr Murie! T. Davisson for supplying mice segregating at
the md locus, and to Georgia Hall, Elizabeth Holt, Mary N. Murphy, Kathleen L. Triman, Jack
Chung-Kai Yu and Douglas G. Kinnett for technical assistance.

REFERENCES
ELLIOTT, R. W. (1979). Use of two-dimensional electrophoresis to identify and map new mouse

genes. Genetics 91, 295-308.
KLOSE, J. & FELLER, M. (1981). Genetic variability of proteins from plasma membranes and

cytosols of mouse organs. Biochemical Genetics 19, 859-870.
LEE, C.-Y., CHARLES, D., BRONSON, D., GRIFFIN, M. & BENNETT, L. (1979). Analyses of mouse

and Drosophila proteins by two-dimensional gel electrophoresis. Molecular and General Genetics
176, 303-311.

TAYLOR, B. A., BEDIGIAN, H. G. & MEIER, H. (1977). Genetic studies of the Fv-1 locus of mice:
linkage with Gpd-1 in recombinant inbred lines. Journal of Virology 23, 106—109.

TULCHIN, N. & TAYLOR, B. A. (1981). y-glutamyl cytotransferase: a new genetic polymorphism
in the mouse (Mus musculus) linked to Lyt-2. Genetics 99, 109-116.

WILCOX, F. H. (1972). Genetic variation of a major liver protein in the mouse. Journal of Heredity
63, 60-62.

https://doi.org/10.1017/S001667230001908X Published online by Cambridge University Press

https://doi.org/10.1017/S001667230001908X

