
chain encoded by the transgene and one y (or 
a) chain encoded by an endogenous gene. 
Such a heterodimer seemed unlikely to be 
stable because of extensive amino-acid 
sequence differences between !l and other 
types of immunoglobulin heavy chains. 
Recently, however, it has been called to my 
attention (see Prashne's accompanying let
ter) that what O'Toole meant by hete
rodimer was not ~.t-Y (or ~.t-a) but a mixed 
IgM molecule (a polymer with 10 chains per 
molecule) in which some of the !l chains were 
encoded by the transgene and others by 
endogenous !l genes. In contrast to heterodi
mers, such mixed ~.t-Il heteropolymers are 
certainly plausible and O'Toole's suggestion 
would thus appear to have been reasonable. 

Nonetheless, there was no guarantee at the 
time that the critical antigenic determinants 
of the transgene's heavy chain ("idiotype") 
would be manifest in mixed IgM molecules, 
where various !l chains can interact. Hence, 
even if there had been no misunderstanding 
about the matter in the 1986 inquiry, I would 
nevertheless have felt that further research 
was needed to evaluate her proposed expla
nation. Some of the further research has 
indeed been reported in a paper from Alfred 
Nisonoff's laboratory (Rath et a/.4). The 
paper contains some elegant analytical 
immunochemistry showing that in another 
transgenic mouse strain, involving a different 
!l chain transgene, mixed IgM molecules 
(transgene !l chains plus endogenous gene !l 
in various proportions) do exist; it also shows 
that in these molecules the transgene's idio
type is manifest and is due exclusively to the 
transgene's !l chain. The results in Rath et al. 
may well portend what would be found if 
sera from the transgenic mice used in the dis
puted Cell paper (M54 and M95 strains) 
were similarly analysed. 

There are, however, several reasons for 
exercising caution in extrapolating now from 
the study by Rath eta/. to the Cell paper. (1) 
The Cell paper claimed that some hybrido
mas did not produce IgM (but presumably 
produced IgG or IgA) and were still idiotype 
positive. The existence of such hybridomas is 
still under dispute; for such hybridomas 
mixed ~.t-Il molecules would not be relevant. 
(2) In Rath eta/. the trans gene's idiotype was 
detected by a monoclonal antibody, whereas 
in the Cell paper it was detected by a poly clo
nal antibody population; the range of reacti
vities (or cross-reactivities) exhibited by 
polyclonal antibodies are expected to be sub
stantially broader than those of any particu
lar monocolonal antibody. (3) It is not yet 
known what endogenous immunoglobulin 
genes are expressed in the transgenic mouse 
strain studied by Rath eta/. In the strains stu
died in the Cell paper these genes appear to 
be confined to an unusual, limited set at the 
extreme 3' end of the huge array of VH gene 
segments (represented by the V81X family). 
The point here is that immunoglobulins 
whose variable (heavy chain) domains are 
encoded by V81X-like genes have been 
claimed by several laboratories to be highly 
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cross-reactive with diverse reagents (includ
ing many anti-idiotypes). Although the 
validity of this claim is still not settled, it is 
important to keep in mind that diverse trans
genic mouse strains might express different 
sets of endogenous immunoglobulin genes 
and thus differ in their reactivities. 

In the excellent paper by Durdik et a/. 3 

hyperimmunized transgenic mice were 
found to express many recombinant genes 
(linking the variable sequence of the trans
gene to the constant sequence of an 
endogenous (y) gene. Their immunization 
programme also resulted in strong selection 
of those B cells that expressed both the trans
gene and a particular light chain gene 
(required for detection of a particular form 
of the idiotype ). The relevance of this paper 
to the Cell paper (which also described a 
hybridoma with a similar recombinant gene) 
is limited, because in the Cell, paper only 
nonimmunized mice were analysed. 

Besides being elegant studies in their own 
right, Rath et~l. and Durdik et a/. are wel
come demonstrations that the scientific pro
cess itself is the most effective way of 
resolving scientific disputes. I am grateful to 
Professor Mark Ptashne for calling these 
papers to my attention and for suggesting 
that my comments accompany his. I look for
ward to additional research that bears on dis
puted scientific issues in the Cell paper. D 

From Nicholas Yannoutsos (NIMR, Mill 
Hill) 
I SHOULD like to comment on the investiga
tion of the paper published in Cell in 1986 
whose principal author was Dr Thereza 
Imanishi-Kari. I worked with Imanishi-Kari 
from about October 1985 to May 1988 and I 
feel it is my duty to put on record my personal 
experience of that period. 

My work was mainly the establishment of 
transfectant cell lines and transgenic mouse 
lines carrying the membraneless form of the 
17.2.25 immunoglobulin heavy-chain gene, 
their molecular, serological and FACS ana
lysis, and comparison to cell lines that carried 
the intact gene versus non-transfected cell 
lines and normal mice. This was always com
pared with a parallel analysis of the trans
genic mouse line which carried the intact 
gene and whose serological, pre-B and 
hybridoma study had been reported in the 
1986 Cellpaper. 

My work, like most of the work in lmani
shi-Kari's laboratory, was based on the find
ings reported in that paper and I want to 
make clear that, in my personal experience, 
what was reported in that paper was not an 
isolated collection of ambiguous experi
ments. Instead, it was part of continuing 
research conducted with genuine and critical 
interest. I must stress the "critical interest" 
because Imanishi-Kari herself and other 
people in her laboratory, including myself, 
have painstakingly repeated time and again 
the work reported in the Cell paper. This was 
done with improved and diverse techniques 
and approaches and alongside further 
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experiments that might clarify the mechan
isms involved. All this was done in an atmos
phere of openness and intellectual integrity 
that kept everybody alert to the possibility of 
trivial or artefactual explanations for what 
was obviously a profound effect on the 
immunology of the transgenic mouse under 
study. Not only did all the people in the 
laboratory participate actively, but so did 
people from collaborating or just neighbour
ing laboratories. The data were scrutinized, 
discussed and analysed extensively, in group 
and departmental meetings or even as they 
were coming out "raw" in the corridor and at 
the benches of MIT and Tufts. 

I cannot emphasize enough the genuine 
attitude with which lmanishi-Kari con
ducted her own work and invited other 
people's participation, criticism and con
tribution, and her willingness to pursue not a 
particular theory, but any valid interpreta
tion for her own findings and the findings of 
other researchers in related work. She was 
always in the laboratory, working long and 
hard hours and in constant communication 
with the people in it. She was particularly 
strict about the technical aspects of the work 
and demanded that every experiment be well 
controlled and repeatable. Her strictness 
might occasionally frustrate the false pride of 
an individual worker, but it was also a lesson 
in the essential modesty, dedication and cor
rectness with which scientific work must be 
conducted and of which Dr Imanishi-Kari 
was herself the best example. 

Several aspects of the originally reported 
work are repeated and further analysed in a 
recent publication (lacomini et a/., Int. 
Immun. 3, 185-196; 1990). Among the 
experiments reported in this publication is 
the Abelson transformant pre-B analysis of 
the transgenic mouse carrying the mem
braneless form of the 27. 2. 25 Ig heavy chain 
gene. As I mentioned above, I have worked 
with this mouse and compared it to the orig
inal transgenic mouse. In the process of such 
comparison (unpublished), I have done 
RIAs in which sera from both transgenic 
mice were screened with anti-A., anti-K, anti
~.ta (BET -1 and anti-~.tb antibodies on plates 
coated with monoclonal or polyclonal anti-
17.2.25 anti-idiotype antibody. So the dis
puted serology on the original transgenic 
mouse was repeated and shown to be essen
tially as reported in the 1986 Cell paper. 

Since the beginning of this affair, the 
investigating committees and the scientific 
journals that have been reporting it appear to 
have focused only on the state of the note
books that contain the initial experiments on 
this transgenic mouse. No due consideration 
seems to have been given to whether the 
reported findings are actually valid and inde
pendently reproducible. Despite the exten
sive coverage of this case, it is quite unclear to 
me, and no doubt to most people familiar 
with the work, what were the real scientific 
grounds for the retraction of the 1986 Cell 
paper by several (but not all) of its authors, or 
in fact for this whole "Baltimore affair". D 
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