
R E S E A R C H  H I G H L I G H T S

Suicidal progenitors attack metastases
Metastatic tumors depend on the recruitment of new blood vessels to
survive and thrive in an organism. Beltinger and colleagues have
designed a potential cancer therapy that manipulates the very process
required for metastatic tumor growth: the recruitment of embryonic
endothelial progenitor cells (eEPCs) during new blood vessel develop-
ment. The authors genetically modify eEPCs to express an inducible
‘suicide’ gene (cytosine deaminase–uracil phosphoribosyl transferase,
which converts a prodrug into the cytotoxic compound 5-fluorouracil)
and then inject the eEPCs into the tail vein of mice containing previ-
ously established metastases. Consistent with the role of endothelial
cells, eEPCs were found to home preferentially to poorly vascularized
metastatic tumors in the lung. Induced expression of the suicide gene
resulted in tumor cell death via a bystander effect, leading to a significant
increase in mouse survival. Interestingly, eEPCs were found to lack
expression of major histocompatibility complex 1 antigens and to resist
natural killer cell–mediated death, both beneficial properties for evading
immunogenic responses, suggesting that eEPCs may be useful as general
purpose vectors for gene therapy. (Cancer Cell 5, 477–488, 2004) NC

Ready for Roundup
The pairing of the herbicide glyphosphate, Monsanto’s (St. Louis, MO,
USA) Roundup, and transgenic glyphosphate-resistant plants has
become one of the most successful inventions in agricultural biotech-
nology. But existing glyphosphate-resistant crops can still accumulate
the potentially toxic herbicide within their tissues. Castle et al. have tack-
led this problem by engineering transgenic crops that detoxify, rather
than resist, glyphosphate. Whereas existing crops contain a microbial
gene encoding an enzyme enolpyruvyl-shikimate-3-phosphate synthase
(EPSPS) not inhibited by glyphosphate, the authors sought to create
transgenic plants containing an N-acetyltransferase that would convert
glyphosphate into its nontoxic, nonherbicidal derivative, N-acetyl-
glyphosphate. To achieve this, they carried out shuffling of N-acetyl-
transferase genes and monitoring of the enzyme’s catalytic efficiency.
Sure enough, after 11 rounds of shuffling, they came up with an enzyme
over 10,000-fold more efficient than the original enzyme. Both maize
and tobacco plants transformed with this enzyme proved tolerant to
high doses of glyphosphate. (Science 304, 1151–1154, 2004) TM

Knockout, out, out
Transgenic animals that stably express human genes could potentially
produce large quantities of useful human proteins, such as immuno-
globulins. Exploiting this for human therapeutics production, however,
is complicated by the additional presence of large quantities of an ani-
mal’s native immunoglobulins. In addition, some species, like cattle,
carry prion genes, which could limit their use in producing human 
therapeutics. Now Robl and colleagues have devised a system for
sequentially knocking out genes that allows them to create quadruple
knockout animals, lacking both alleles of endogenous IgM and prion
genes. To do this, they created a series of vectors that contain elements
from the targeted genes, along with selection markers, flanked by the
loxP recombination system. This allowed them to remove the antibiotic
resistance genes from the transfected cells before embarking on the next
knockout round. At each step, the transfected cells were used as sources

of nuclei for cloning cattle, which in turn were used to provide fetal
fibroblasts to be used in the next round. The authors point out that 
their system worked with transcriptionally inactive genes, which have
proven difficult to target by homologous recombination. In addition,
the time required to make animals lacking both alleles is shorter than
that required by conventional breeding methods. (Nat. Genet. 36,
775–780, 2004) LD

Single-molecule sorting
Kapanidis et al. have devised a method for simultaneously analyzing cer-
tain features of molecular structure and interactions at the single-mole-
cule level. The approach makes possible new kinds of biophysical studies
on topics such as molecular oligomerization and conformational
changes induced by molecular interactions. In conventional fluores-
cence resonance energy transfer (FRET) experiments, a ‘donor’ fluo-
rophore is excited by a laser pulse and transfers energy nonradiatively to
an ‘acceptor’ fluorophore. The efficiency of this transfer is measured to
determine the distance between the two fluorophores. In the new
method, donor and acceptor fluorophores are both excited in rapid
alternation, and the photons produced are assigned to excitation 
of either the donor or the acceptor fluorophore. These data are then
used to calculate two ratios, one that depends on the distance between
the fluorophores and another that depends on the fluorophores’ stoi-
chiometry. Considered together, the two ratios shed light on a range of
complex phenomena not readily accessible by conventional single-pair
FRET. (Proc. Natl. Acad. Sci. USA, published online 2 June 2004,
doi:10.1073/pnas0401690101) KA
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DeFrancesco, Teresa Moogan and Mark Zipkin.

One fish, two fish

The impact of introducing transgenic fish into natural ecosystems
has proven difficult to study. Now Devlin and colleagues have
succeeded in simulating some natural scenarios by varying food
availability in a laboratory setting. The authors compared interac-
tions among nontransgenic and transgenic coho salmon (containing
the sockeye salmon growth hormone gene GH1 under the control 
of the MT-B promoter from the same species) in mixed and pure
populations. Survival rates depended on the amount of food
available: when food was highly abundant, both groups flourished,
but as availability was reduced, competition increased and groups
containing transgenic fish experienced crashes or extinctions in 
both transgenic and nontransgenic populations. In mixed
environments where just enough food was provided to satiate
average nontransgenic salmon, the transgenic salmon grew larger
than the nontransgenic ones and appeared more apt at competing
for food. And in mixed highly competitive food environments, a few
larger transgenic fish dominated the environment, in some cases
cannibalizing smaller fish. Although the findings cannot be
conclusively applied to more complex natural ecosystems, they
imply that complex outcomes could result from introducing GH1
transgenic salmon into natural settings. (Proc. Natl. Acad. Sci. USA,
published online 10 June 2004, doi:10.1073/pnas0400023101) MZ
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