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was not GPI-A or  GPI-B, nor a chimeric 
mixture of these, but an F1  GPI-AB 
pattern. 

Neither the vasectomized mice used to 
produce pseudopregnant foster mothers 
nor any of the mice originating from our 
own colony were found to be anything 
other than the expected type. Inbred 
mice were examined by electrophoretic 

analysis of GPI isozymes and cytotoxic- 
ity and flow cytometric analysis for H-2 
haplotype. By these same criteria, how- 
ever, many of the animals received from 
Charles River that were not used for 
experiments and thus were available for 
testing, including the males used to gen- 
erate all our BALBic embryos, were not 
BALBIc by either GPI or haplotype anal- 

Table 2. Summary of H-2 antibody-mediated cytotoxicity tests with individual BALB1c mice. 
Lymph node cells were placed in Terasaki plates for 15 minutes with antibody at twofold 
dilutions of 1150 to 11800 or with no antibody. The cells were rinsed and complement was added 
for 30 minutes at 37'C. The cells were stained with nigrosin dye, and the percentage of dead 
cells at each dilution was scored; NT, not tested. 

H-2 antiserumt MLC stimu- 
Mouse* lation of 

aDd aKdId aH-2' aKq  BALBlc-IRC-M$ 

+ * 
weak 

- 

- 

+ 
weak 

+ 
+ 
+ 
- 

*Symbols as in Table 1; BlO.G, H-2q, iThe antiserums are identified as follows: aDd,  MD-2 9 
(B1O.AKM x ASWjF, anti-ATH; aKdId, MK-3(31) (A x BlOjF, anti-BlO.D2; aH-2', E-d.V (BIO.D2 x 
DBAI2)F, anti-Bl0.sm; aKq ,  E-17 (B1O.A x 129jFI anti-AQR. $From Table 1. 

ysis. The GPI-A, B, or F1  AB band 
patterns were nearly equally prevalent, 
and many showed specificities other 
than ~ - 2 ~ ,  as determined by testing with 
NIH alloantiserum D25 which reacts 
with specificities that include H - ~ K ~ ,  
Kq, and K' but not with Kd or  D ~ .  

Although the Charles River mice in- 
cluded two separate shipments (October 
1980 and January 1981), and although all 
BALBic mice utilized in these experi- 
ments were maintained in a separate 
room containing only BALBic animals 
and were not bred except for experimen- 
tal material, we considered the possibili- 
ty that we might have inadvertently mis- 
labeled boxes at the University of Wis- 
consin or that a shipping clerk had acci- 
dentally shipped incorrect animals. We 
therefore purchased additional BALBic 
mice from Charles River, requesting 
shipments from the several different ani- 
mal breeding units including Wilmington 
and Stoneridge (Kingston), the sources 
of our initial animals, as  well as Portage. 
On arrival, animals were housed in a 
separate building in a room with no other 
mice, and one of us (B.K.) personally 
uncrated and caged the animals. 

Tests begun on these animals 2 days 
after their arrival confirmed our original 
findings that many of the animals (from 
two of the three Charles River facilities) 

mice. and showed as  well that the Stone- ..... - , - . - - - . - - - - - - - . - . . . . . . . . - . . . . - . - - - . 
ridge animals were themselves not uni- 
form in their expression of H-2 antigens 
(Fig. 2). 

Because of the serious implications of 
the above findings to  other investigators, 
it was necessary to have the observa- 
tions confirmed by another laboratory. 
Mice were shipped directly from the 
Wilmington and Portage facilities to  the 
Immunobiology Research Center, Uni- 
versity of Minnesota, where two of us 
(B.A. and F.B.) had agreed to carry out 

Fig. 2. (Left) Peripheral blood lymphocytes were treated with typing antiserum to H-2q (D17, both MLC and microcytotoxicity assays. 
obtained from the National Institutes of Health), then with fluorescein isothiocyanate (F1TC)- 
labeled rabbit antiserum to mouse immunoglobulin (IgG, H + L chain) and examined by means In mice Our latest 
of a FACS-IV cell sorter to quantify fluorescence. (Top panel) Profiles of four "Balbic" mice ridge shipmept were transported by 
from the Stoneridge (Kingston) facility; one of these gave a positive reaction with antiserum to car to  Minndapolis to  be included in 
H-2q; (bottom panel) typical BALBIcAu profiles (two mice shown). (Right) Peripheral blood these tests since B A L B I ~  mice from the 
lymphocytes were treated with typing H-2d serum (NIH Y 1-8-03-29-01), then with FITC-labeled 
rabbit antiserum to mouse IgG. (Top panel) The same four Stoneridge animals, one negative for Stoneridge have been 
H-2d, two with weak reactivity, and one with typical BALB1c pattern; (bottom panel) BALBI back-ordered for at least 2% months. 
CALI response to the same serum 
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In essence the tests a t  the University 
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of Minnesota confirmed those at the 
University of Wisconsin. MLC results 
showed that both Stoneridge and Portage 
BALBic mice included animals that 
could stimulate strong MLC responses 
by BALBic mice from the University of 
Minnesota colony, while no Wilmington 
BALLBlc animals did so (Table 1). The 
ability to stimulate was paralleled by 
antibody-mediated cytotoxicity tests in- 
dicating disparate H-2 expression (Table 
2 ) .  

The seriousness of our findings cannot 
be overemphasized. Since shipments re- 
ceived in January 1981 and September 
1981 from the Stoneridge facility and in 
September 1981 and October 1981 from 
the Portage facility were incorrectly 
identified it may well be that shipments 
in general made from these facilities over 
many months may have led to erroneous 
co~~clusions in research experiments. 
For example, experiments indicating 
that hybridoma cells (usually of BALBic 

Histocompatibility and Isoenzym 
Commercially Supplied BALBIc 

Kahan, Auerbach, Alter, and Bach 
emphasize the need for genetic monitor- 
ing of inbred strains of rodents (I). Ge- 
netic characteristics have always been 
considered an important factor in the 
selection of animals for use in biomedical 
research. However, only in the last few 
years have genetic monitoring proce- 
dures become available for assessing the 
integrity of these inbred strains. Even 
now, availability of these procedures is 
largely restricted to academic or govern- 
ment institutions. In such institutions, 
procedures are primarily research orient- 
ed; thus, routine monitoring has a low 
priority, and it is almost impossible to 
maintain an adequate population survey 
based on such limited testing. 

Until recently, assurances as to the 
genetic integrity of inbred strains of ro- 
dents in commercial breeding operations 
was primarily based on records provided 
by the supplier of the original breeding 
stock. Even if such breeding stock were 
truly inbred, potential for human error 
always exists. These relative weakness- 
es were a continuing-albeit minor- 
coricern until a few years ago when the 
field of immunology became one of in- 
tense investigation resulting in rapid ad- 
vances in knowledge. With the recent 
increased demand for both inbred and 
hybrid mice and rats, a common poten- 
tial variable is the lack of genetic integri- 
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origin) failed to develop as ascites tu- 
mors may have been due to the use of 
histoincompatible hosts rather than func- 
tionally limited tumor cells. Similarly, 
results of experiments on NK activity, 
tumor susceptibility, and immune re- 
sponsiveness may need to be reassessed. 
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Department of Zoology, University of 
Wisconsin, Madison 53706 
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Minnesota, Minneapolis 55455 
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le Differences in 
Mice: A Reply 

ty in animal models used, regardless of 
whether they were acquired from com- 
mercial sources or from the investiga- 
tors' own breeding colony. 

Charles River Breeding Laboratories, 
Inc., through its close liaison with the 
scientific community, is cognizant of the 
need for genetic monitoring as part of its 
overall quality control program. In order 
to better assess the various methodolo- 
gies available for genetic monitoring, a 
colloquium was convened by the compa- 
ny in Boston on 30 July 1981. Partici- 
pants who attended the meeting came 
from the United States and Europe and 
had expertise in many different areas of 
genetic monitoring. After this colloqui- 
um, our professional and technical staff 
visited various laboratories to acquire 
skills for biochemical markers (2, 3), 
immunogenetic markers such as skin 
grafting (3, 4), serologic methodologies 
(3, 5, 6), and mandibular analysis (3, 7). 
A comprehensive, routine genetic moni- 
toring program was established in our 
laboratories in October 1981 to supple- 
ment existing colony management prac- 
tices developed to produce inbred strains 
of rodents. We believe that this program 
is reflective of the long-standing progres- 
sive attitude of Charles River since in the 
currently published guidelines (8-10) 
there is no mention of genetic monitor- 
ing. 

0036-807518210723-038I$0l10010 Copyright 

Since the inception of this program, 
we have monitored more than 2500 ani- 
mals, representing various strains of 
mice and rats, for their genetic integrity. 
If the test results are suspect, or even 
equivocal, the entire subline or produc- 
tion colony is eliminated. It should be 
noted that Charles River breeds BALBic 
mice at nine different locations through- 
out the world, in 13 separate rooms, and 
suspicion of a problem in one room at 
one site represents a small percentage of 
the production animals available to in- 
vestigators. 

In addition, the company has retained, 
since the fall of 1981, a consultant mam- 
malian geneticist who makes periodic 
scheduled visits to our laboratory. More 
recently, we have engaged the consulting 
services of two immunogeneticists who 
are assisting in the genetic monitoring of 
our inbred strains of rats. 

We at Charles River Breeding Labora- 
tories, Inc., would like to maintain an 
open policy of sharing information de- 
rived from its quality control diagnostic 
program with investigators using these 
animals. We urge investigators using in- 
bred strains of mice and rats to monitor 
the genetic makeup of these animals in 
their own laboratories upon receipt, or 
request from the supplier current results 
of their genetic monitoring program. 

It is our belief that a mutual responsi- 
bility must be exercised by both the 
supplier of laboratory animals and the 
user of animals to promptly report to 
each other any discrepancy in results 
which may provide an early warning that 
a potential problem might exist. 

HENRY L.  FOSTER 
MELVIN W. BALK 

Charles River Breeding Laboratories, 
Inc., 251 Ballardvale Street, 
Wilmington, Massachusetts 01887 
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