Antibody class act receptor agonist

Kai et al. use antibody

subclass conversion to

provide a new option

for stimulating platelet

production. They optimize

the constant regions of

two IgG1/kappa human

monoclonal antibodies that

bind to and activate the

thrombopoietin receptor

c-MPL by combining constant

domains of 1gG3 (primarily

characterized by the high

segmental flexibility of its

hinge region) and 1gG4

(known to be less cytotoxic

than IgG1 or IgG3). The superior biological effects of the
antibodies in a transgenic mouse model, relative to both
recombinant thrombopoietin and pegylated recombinant
human megakaryocyte growth and development factor, can
be attributed to their prolonged half-lives and the enhanced
capacity of the longer and more flexible hinge region to
promote receptor dimerization. Retention of the whole-
antibody structure addresses the limitations associated with
the immunogenicity of other protein therapeutics used to treat
chronic thrombocytopenia. [Brief Communications, p. 209] PH

Embryo quality and hES cells

Human embryonic stem (hES) cell
lines are generally derived from excess
in vitro—fertilization (IVF) embryos
that are destined to be discarded.
Considering that such embryos are
a limited resource, Daley and col-
leagues carry out a systematic study
of hES cell derivation from poor-
quality IVF embryos that have been
rejected for clinical use. Such embryos, which are judged unlikely to
produce successful pregnancies based on morphological criteria, are
typically rejected on day 3 or day 5 after fertilization. The authors
find a correlation between the developmental stage of poor-quality
embryos and the efficiency of hES cell derivation, with those that have
attained the blastocyst stage outperforming earlier-stage embryos.
[Brief Communications, p. 212] KA
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The eyes have it

Takahashi and colleagues present
a method for producing photore-
ceptor-like cells from embryonic
stem (ES) cells in fully defined
media, an approach that may
prove useful in developing cell
therapies for diseases of the ret-
ina. Rod and cone photoreceptors
are retinal neurons that convert
the energy of photons into chem-
ical signals, with rods special-
ized for low light, and cones for
bright light and specific colors.
Damaged photoreceptors under-
lie several conditions that lead to
blindness, including retinitis pigmentosa and age-related macular
degeneration. Previous efforts to generate photoreceptors from ES
cells required coculture with embryonic retinal tissue. Working
with mouse, monkey and human ES cells, the authors achieve rela-
tively efficient differentiation toward rod and cone photorecep-
tors using defined conditions free of animal-derived components.
[Articles, p. 215; News and Views, p. 187] KA

Ab frags light up membrane proteins

Fluorescent labeling of cell surface
proteins can be accomplished with
fluorescent protein tags and site-spe-
cific chemical labeling techniques.
Szent-Gyorgyi et al. describe a novel
class of protein-dye reporters for
selective labeling of membrane pro-
teins. They isolate single-chain anti-
bodies—termed fluorogen-activating
proteins (FAPs)—that elicit intense
fluorescence enhancement upon binding dye derivatives of thiazole
orange and malachite green by affinity enriching a yeast surface dis-
play library for dye-binding, fluorescence-generating single-chain
variable fragments (scFvs). The isolated FAPs bind these dyes with
nanomolar affinity and increase green and red fluorescence of thia-
zole orange and malachite green thousands-fold, reaching bright-
ness levels of enhanced green fluorescent protein and mCherry,
respectively. Whereas conventional fluorescent proteins label the
membrane protein fusion not only at the cell surface, but also in
cell structures involved in biosynthesis, secretion and degradation,
the scFvs selectively label the membrane protein fusion on the cell
surface (within seconds after addition of membrane-impermeant
dye) or within the secretory apparatus (within minutes after addi-
tion of membrane-permeant dye). These FAPs will facilitate studies
of membrane protein function, including turnover and trafficking.
[Letters, p. 235] JWT
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Field-developed resistance to Bt crops

Despite the cultivation of transgenic cotton and corn expressing
insecticidal proteins from Bacillus thuringiensis in the field for over
a decade, no detailed analysis of the development of resistance by
target insects has yet been carried out. Tabashnik and colleagues now
look at the accumulated data for these two crops and find evidence
that in one instance, when Helicoverpa zea has been exposed to cot-
ton expressing CrylAc, sensitivity to the toxin has diminished. Even
so, according to the authors’ modeling studies, the refuge strategy for
preventing resistance from developing also appears to be working.
[Perspective, p. 199] LD

Trans-acyltransferase PKS rules

Bacterial polyketide synthases (PKSs) are giant multifunctional enzymes
that catalyze the stepwise synthesis of a broad range of natural products
with antimicrobial, antitumor and immunosuppressive activities. A
close correlation between the domain structures of most PKSs and
the sequence of functional groups in the polyketides they produce has
enabled prediction of polyketide structures from genomic sequences,
facilitated gene annotation and suggested new strategies for rational
engineering of natural products. Even so, limited understanding of
polyketide assembly by PKSs that provide acyltransferase activities in
trans has impaired our ability to fully exploit the enormous reservoir
of polyketide chemical diversity. Piel and colleagues address this issue
by using a comprehensive phylogenetic analysis of 138 domains of

Patent roundup

Recent decisions handed down by the US Supreme Court have
interjected both reassurance and uncertainty into biotech
patent licensing. Giordano-Coltart and Calkins summarize these
decisions and offer suggestions to optimize license clauses in

view of the cases. [Patent Article, p. 183] MF
Recent patent applications in gene expression.
[New Patents, p. 1861 MF

viii

trans-acyltransferase PKSs to dissect the principles that underlie evo-
lution of this poorly understood enzyme family. This enables them to
formulate rules—distinct from those developed for cis-acyltransfer-
ase PKSs—to determine the structures of metabolites derived from
orphan pathways. This promises to address the lag between manipulat-
ing trans-acyltransferase PKSs and engineering other modular systems
and should be invaluable in mining genomic and metagenomic data
from Gram-positive and Gram-negative species. [Articles, p. 225] PH

Assessing environmental risk of insect-
resistant crops

Transgenic plants expressing insecticidal proteins, like the toxins from
Bacillus thuringiensis, pose risks to the environment, among them tox-
icity to nontarget, potentially beneficial organisms. Regulators around
the world, but particularly in developing countries, have not had clear
guidance on the optimal way to assess such risks. A group from the
International Organization for Biological and Integrated Control of
Noxious Animals and Plants, comprising researchers, regulators and
industry representatives from North America and Europe, has devel-
oped a framework for assessing risk of insect-resistant, genetically
modified organisms (IRGM). The tiered approach they propose adapts
similar schemes used to assess risk of conventional insecticides, incor-
porates available information on IRGMs and provides a framework for
testing risk hypotheses. [Perspective, p. 203] LD

Next thi plature

edmemiin biotechnology
e Chemical dissection of mitochondrial function
e Direct multiplexed measurement of gene expression
e Differentiation propensities of hES cell lines
e Folding of disulfide-bond-containing proteins

e Minimum information about a genome sequence
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