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recipient NK cells. In this strain combina-
tion, radiation-sensitive T cells of the re-
cipient can remain functional after
sublethal total body irradiation and can
cause rejection by responding to H2b al-
loantigens of the donor. It is not known
whether recipient T cells can cause rejec-
tion after the lethal doses of irradiation
used in Gandy’s experiments. Thus, the
authors have not definitively demon-
strated that TCR–/CD8+ cells can overcome
the engraftment barrier created by recipi-
ent T cells. In humans, T cells are involved
in bone marrow graft rejection, wheras the
role of NK cells remains uncertain. In
mice, NK-mediated rejection can be over-
come by treating the recipient with
cyclophosphamide8, an agent that is fre-
quently included as part of the pretrans-
plant regimen for humans.

Gandy et al.1 showed that TCR–/CD8+

cells were most effective in facilitation
when limited numbers of highly enriched
hematopoietic stem cells were used for
transplantation. The effects were less pro-
found when larger number of stem cells
were given to recipients. In humans, the
number of hematopoietic cells that can be
obtained by aspiration of marrow is lim-
ited. Much larger numbers of stem cells
can be obtained by apheresis of peripheral
blood leukocytes from donors treated
with a hematopoietic growth factor such
as granulocyte colony-stimulating factor.
With apheresis products used as a source
of stem cells instead of aspirated marrow,
donor T cells are not required for facilita-
tion of engraftment when potent im-
munosuppressive regimens are given
before transplantation9. In theory, less-in-
tensive and less-toxic pre-transplant con-
ditioning regimens would be sufficient if
TCR–/CD8+ cells could be used to facilitate
engraftment when T cells are depleted
from the graft in order to prevent GVHD.
In practical terms, however, it will be nec-
essary to develop simple and convenient
methods for isolating TCR–/CD8+ cells be-
fore any clinical trials can be undertaken.

The experiments by Gandy et al.1 used
highly enriched hematopoietic stem cells
as a scientifically rigorous way to identify
populations that facilitate engraftment.
From a medical point of view, however,
the use of stem cell populations exhaus-
tively depleted of T cells for hematopoietic
engraftment can cause highly undesirable
effects in humans. Donor T cells mediate a
‘graft-versus-leukemia’ effect that helps to
eliminate any malignant cells that could
otherwise cause recurrent malignancy
after the transplant. In addition, adults

have reduced thymic function, and T-cell
reconstitution after transplantation origi-
nates from T cells in the graft10. Hence, the
use of purified stem cells together with
TCR–/CD8+ cells for transplantation will re-
quire additional measures to prevent re-
current malignancy and promote immune
reconstitution as compensation for the ab-
sence of T cells in the graft. Considerable
development will be needed before
TCR–/CD8+ cells can be used clinically in
marrow transplantation. Nonetheless, the
observations by Gandy et al.1 have opened
the way to an interesting new approach to
regulate immune responses against al-
loantigens.
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A new match-maker
Repair of DNA mismatches, and of small inser-
tions and deletions, is a fundamental element
of genome stability. In humans, these processes
are accomplished by various combinations of
two classes of factors, MSH (homologs of bac-
terial MutS) and MLH (homologs of bacterial
MutL), some of which are known as PMS,
because certain yeast proteins of this class were
originally identified as modifiers of post-mei-
otic segregation. Mutations in some, but not
all, of these factors are strongly correlated with
hereditary non-polyposis colon cancer
(HNPCC) and can cause a variety of defects in DNA repair, which can be confined to
either mismatch repair, the repair of small insertions and deletions, or both. Deficien-
cies in the latter process are manifested as microsatellite instability (MSI), a marker
for early-onset HNPCC.

In the January issue of Nature Genetics, Lipkin et al. have reported the identification
of another repair factor, MLH3, that interacts with the previously characterized MLH1.
Like many of its relatives, MLH3 is closely related to a known yeast protein, Mlh3p.
Expression of a mutated dominant negative form of MLH3 induces MSI in cell lines,
making it a strong candidate for cancer susceptibility. Moreover, the mouse homolog,
Mlh3, maps to the complex trait locus Ccs1, which may be involved in susceptibility
to colon cancer and produces an MSI phenotype. Additionally, in situ hybridization data
(see picture) indicates that Mlh3 is expressed on epithelial cells of the colon.

But do mutations in MLH3 underlie human colon cancer susceptibility? A paper pub-
lished by Weber et al. in Cytogenetics and Cell Genetics 86, 142–147 (1999) reports
loss of heterozygosity in the region of chromosome 14q containing MLH3 in approx-
imately 30% of human colorectal cancers. Lipkin’s group is also investigating whether
specific mutations in MLH3 are associated with susceptibility to colon and other types
of human cancers.

Michael Ronemus
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